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Bar khang cAn gidi céic L

LOI NOI PAU

bai toan, cing khdng nhat
thi€t phii 13 moét nhi toan hoc d€ ¢6 thé kham phd su ki
didu cda toan hoc. Quyén sich nay 1A mat bo suu ap cic
¢ tudng it nhiéu cé lign quan dén cic khii niém toin, N6
khang phai 12 mdt cudn sach gido khoa, khang doi hdi ban
ph3\ gldi todn va cing s& khaong lam ban phdi tdn nhiéu
cong stic &€ hidu duge. Sy ki didu ciu todn hoc tAp trung viét
vé th& gidi cua nhitng § tudng, nhing khim phd va cic quy
lut todn hoc trong cudc song cla ching ta, né sé phan nio
gidp cic ban tim hi€u todn hoc ngay tai nhiing noi ma ban
it ngd tdi nhét.

Rat nhicu ngudi trong chiing ta nght ring todn 13 mot
mon hoe aiing nhic va té nhat, khong gi hon ngodi st ding,
sai. Tri tué cita con ngudi ludn khong ngiing sdng tao nén
nhing ¥y tudng va the gidi toan méi trd nén day quyén ra,
tdn tai doc lap vdi the gidi cda chdng ta. Nhung thace la ki,
nhdng ¥ twidng nay k&t ndi thar phu hgp v8i thé€ gidi cua
ching ta nhu mar phép nhiém mau. Cich ma cac var thé w
khéng glan nay cd thé bi€n mat vio mor khéng gian khic,
mét diém mdi ludn dn tai gida bar diém. bat ki; cach chyc
hién cac phép tinh 6, gidi phuong trinh, vé d6 thi ham
s, dng dung cda nhing vd cung hay cich thanh lap cong
thdc,... t4t cd dudng nhu déu mang mét tinh chat than ki

Cac khai niém toan hoc 1a sin pham tri tudng tugng cla
con nguci. Ching tdn tai trong nhing the gidi rieng hoan
toan xa la. Tai &6, moi thit duge tao ra bdi tinh logic tuyéc
d5i va éc sang tao coa con ngudi. Mat hinh vuong hay hinh
trdn hodn hio ludn ton tai crong the gidi todn hoc, trong khi
a thé& gidi chiing ta chi ¢6 nhitng dai dién clia chiing ma thoi.
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Ching tai hi vong cudn sich sé 1a nhitng ndc thang diu
tien din budc cic ban trén con dudng tim hiu SUKI DIEU CUA
THE GIOT TOAN HQC.

Bic tranh Phomg tnén lam dnh, tic gida M.C. Escher.
© 1994 M.C. Escher/Cordon Art-Baarn-Holland.
Tir ca cac quyén duge bdo ve.
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Tat cd cac linh vie cia dn hoe, du eria
wmg dén mdy, sim muin 1oi cung sé ing
dung dutic vao cac hién tmg cia the gick thuc.
—Nikolai Lobachevsky

Trong dai séng hing ngay, rat nhiu sy vér, hién tigng xung
quanh chiing ta c6 cd sd a todn hoc hoiic mdi lién hé nao do

vdi no, tt viee may bay cit canh cho dén hinh dang ciia miéng
cong. Thong thudng, chinh & chd it ngo tdi nhat thi ching ta
lai tim thay su tham gia cia toian hoc.
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Cac e phac thdo tromg &7
ghu chep cua da Vina

Sii nhe nhang va uyén chuyén khi bay lugn trén biu troi
cua cac loai chim luon danh thic [dng mong mudn biét bay
cta con ngudi. Nhitng cau truyén 8 tich tir cic nén viin hoa
khic nhau da chitng minh lgi ich cia bay lugn bing sit xuat
hién cha rir nhiéu loai sinh var bi€ bay. Quan sar khung thu
lugn, ching ta thay ring chuy&n bay ciia Daedalus va lcarus ¢
thé khong chi la ciu chuyén hoang dudng trong thin thoai Hy
Lap. Ngay nay, cac may bay cd lén chd hang hoa déu bay dugc
trén biu trdi — noi ngy tri cia cac loai chim. Tuy nhién, 4@ dat
duge thanh npu do, lich st nghién cfu chuyén dong bay da trai
qua khong it nhitng thang trAm. Nhidu nha khoa hoc, toan he,
nha phat minh, hoa si, ki sut cing cac chuyén gia khac da phai
nhiéu nam nghién city, thigt k&, ché tao va thi nghiém d€ con
ngudhi ¢o thé bay len.

Dudi day Ia mor vai nét phac thio vé lich sit nghién ciu
chuyén dong bay:
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o Dieu dwpe ngwi Trung Hoa phat minh vao khoang nhitng
nam 400 - 300 vCN.

o [Lomurdo da Vinci nghien ciu mér cdch khoa hoc qui
wrmh bay ciia cdc loai chim, phdc thdo ra nhiéu md hinh tau
luom khac nhau (nam 1500).

o  Giovanni Bordli, nha todn hoc ngwi Y, ching minh ring
cot bdp cria con nguin L qua yéu khong the bay duge (1680).

o [lui nguin Phap Jean Pilutre de Rozier va Marquis d” Arlandes
lan dau tiéen oy bing ki cdu khi nong (1783).

e Nha phdt minh ngiii Anh. Nam e George Cavey
thiét k&' hinh dyng cdnh mdy bay (mat cdt ngang). ché tw)
vt cho bay thit mau tau héom daw rien, @t nén mong cho

nganh khi déng hoc.

o Oro Lilienthal, nguis Phic, phdt mmh he thong do luc nang
sinh va b canh mdy bay khi thi nghiem; lan dau uén thuc
hien thanh cong chuwyén bay trén L lum vao gita nhing
nam 1891-18%6.

e Nam 1903, Orville va Wilbur Wright thiec hien nhung
chuyén bav dau tén trén may bay dong co cunh quat. Ho
da thi nghigm véi dng khy dpng cung cdc hé dhing do luc
nang va hic can khing khi cua cdc mo hinh thiée ké, Ho
cung hoan thitn due mdy mdc va ki thwdt bay cda minh,
cho dén nam 1905, cdc chuyén bay do ho thue hitn da co
thé kéo dai 38 phit vdi quang dutmg bay dupc la 20 dam
(I dgm = 1609m).

Chung ta buay len nhu thé nao?
D& bay dugc, cac luc theo phuong thing ding va phuong
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ngang can phii can bing nhau. Trong e (luc theo phuong
thang ding, hudng xudng dudi) giit chin ching ta crén mat
dat. P& wiét tidu stic e cdia trong lue, cAn tao ra mot hic ning
huéng thang len trén. Hinh dang cda canh ciing nhu thidt k&
ca mdy bay déng vai trd it quan trang trong viéc tao ra luc
ning nay. Vi viy, viée nghign aiv hinh Jdung canh cta cac
loal chim trong ty nhién chinh la chia khéa Jd& gidy quyét bai
todan. Duong nhu ching ta ¢ phin s8 sang khi do dac s uyén
chuy@n trong bay lugn ciia nhimng chi chim, nhung néu thigu
nhitng phian tich toin hoc, vac li vé cic yéu 18 tac dong dén
qua trinh bay, thi c6 le ngiy nay, con nguch van chua thé bay
len duge. Ching ta thuing nghi vé khong khi khéng phai a
vat chat, bdi chiing ta khong nhin thay né. Nhung khong khi
ctng la mdt moi mmdng gidng nhu nude vay. Canh may bay, hay
nhu ban than may bay, khi xuyén qua khong khi sé& chia, hay
ding hon 12 cdt qua lan khang khi. Nha toan hoc nausi Thuy
Si Daniel Bernoulli (1700—-1782) da phat hién ra rang: Khi ¢ dé
cua dong khi hodc dong chat long ang lén, thi dp sudt ciia né giam
di. PYinh luat Bernoulli® da gids thich vi sao hinh dang ctia canh
lai gitip ta tao ra luc nang. D6 13 vi mar trén cla canh duge lam
theo hinh dang cong, chinh mit cong nay lam e d6 cda dong
khong khi tren cinh may bay ting 1én, do vay gidm ap lye cda
khong khi bang qua trén n6. Mat dudi cda canh khong cong
nén khong khi qua day cé tdc do nhd hon phia trén, dan dén
ap luc cda khang khi ben duéi canh cao haon, ddy nd vé phia ap
Iyc thap bén trén va nang may bav lén. Trong hwong (sic hat
cta trong luc) chinh 1a luc thing diang tac dung ngude chidu véi
luc nang cda may bay. -

(1. Cdc gqui hit oé chuyén dgmg I cho mdy bay dwg up dung cho vt nhidu linh
wc Khdc trong cudic simg i chung ta, of dy cho nhitg wa rha choc v, cdu
trev, § dia mady tinh, may bum khi, miy bom musc va mbchin.
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Hirh ding cria cinh
may bay lam d¢ dai
hé mgr phia trén nd
khi di chuyin rén do
Z s nhanh hon, dim dén
= ap he phia rén ainh
nhd hon o ol phia
dutti Khi canh may hay
nghiéng nhifqu him, di

dai b mar phia trén
tng them lén, ki ¢
it canh se cang wing,

- v do vy, lm wing he
— ndng cia may by,

Lyc kéo va lyc ddy la cic lue rac dong theo phuong ngang
khi may bay dang bay. Luc diy ddy may bay vé phia trudc,
trong khi hic kéo kéo no lai vé phia sau. Loai chim tgo ra lyc
day bing cich vd canh, con may bay thi nhd vio cic canh
quat hoac dong co phin luc. D&i véi may bay, dé duy i do cao
v duting bay thing thi cic lyc tic dung lén n6 phai trige tiéu
nhau, nic la tong tat ca cac lyc bang 0. Lyc nang va trong luc
phai triér tiéu cho nhau, con lyc kéo va luc diy phai can bing
vl nhau. Trong qua trinh it cinh, lyc ddy phai lon hon luc
kéo, con trong khi bay ching cAn biing nhau, n€u khong téc do
cua may bay sé tang [én khong ngimg.

Quan sat hinh dnh nhitng cha chim sa xufng hay khi ching
bd nhao, ngudi ta nhan thay ¢6 hai yéu td khic tac dong dén
qua trinh bay. Khi t6¢ d6 cha khong khi bén trén canh ting
thi luc ning ciing sé tang lén. Bing cach ting géc gitta canh va
dong khong khi chuyén déng nguge phia may bay (goi la géc
va cham), ta ¢6 thé lam tang td¢ do khong khi 3 phia trén. N&u
goc nay xap xi 159 hojc 16n hon, lic nang sé dimg dot ngdt va
nhiing chd chim, hay may bay bt d3u roi thay vi bay lén cao.
Ching ta goi goc khi x3y ra hién nigng nay [a gdc tan. Gée tin
khién cho khong khi hinh thianh nhitng cudn gié xoay phia
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trén canh may bay. Ching lam canh miy bay rung lic, din dén
su suy yéu cua luc nang va lam trong luc 16n hon lyc nang.

Khong duge troi phii cho doi canh dé ¢6 thé bay duge nhu
nhiing cha chim, con nguai da van dung cac quy ludt todn hoc
va vat li & nang chinh minh va nhiéu thid khac lén khoi mat
dat. Cac chi tidt ch ao" da khong ngimg duge cai tien dé
nang cao chat lugng va hiéu qua hoat ddng cia cic may bay
ngay nay.

(1) Tam kit va gdn canh la nhitng thay det ¢ by phdn canh may bay nhdm gia
tang lic nang Tam lat la moe chi tét co khap bin I6 gan vao canh d& thay
dai diy comg cua no va bd sung hee nang. Cidn canh la rﬂu’m;; khe het bén tromg
cdnh giip gidm tnh trang oimg tranh cun may bavy.
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TOAN HOC KHI BAN o o
GOl DlEN THOAI Méi lan nhic ong

nghe d€ goi dién rhoai,

giti fax hay rrao ddi
thong tin,.. [x ban da budc chan vio mdt mang ludi rong lén va
rat phic tap. Mang ludi thong tin lién lac bao phil trai dit cda
ching ta qua thuc vo cing ki di¢u. That kho co thé hinh dung
mdi ngay cd bao nhidéu cude dién thoai duge thue hign va ket
ndi trén mang @ nay. Vaiy mot mang ludi von bi phan tan

béi rat nhi¢u hé thong néng ré cha cac quic gia, cac dai duong

khac nhau, s¢ hoat ddng nhu thé nao!

Trong nhimg nam dau tién khi dién rhoai méi xuar hién,
ngudi ta nhiac dng nghe va quay s6 goi d&€n tdng dai. Nhan vién
trde tong dai khu vuc sé nhic may va néi: "Xin cho biét 0
dien thoai ¢in goi.”, réi két ndi ban véi sd may do. Ngay nay,
lien lac bing dién thoai da phart rrién nhanh nhu ndm khi xuat
hign rat nhid¢u phuong thic khac nhau d@ chuy@n hodc két noi

cic may dien thoai. Toan hoc, bao gdm ¢d cac dang quy hoach
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tuyén tinh phiic tap k&t hgp véi hé thong 6 va ma hoa nhi
phin, s& giip ching ta ¢é sy hinh dung ro rang nhatr vé dign
thoat trong su phiic tap va da dang cia no.

Tiéng ndi ctia ban duge truyén di nhy thé nao? Khi ban ndi,
ti€ng clia ban phat ra Am thanh, 4m thanh nay dugce dng nghe
thu lai va chuyén rthanh tin hi¢u dién. Ngay nay, cic xung dién
dude truyén di va chuyén ddi bing rat nhidu cach thic khac
nhau, Chang ¢6 thé duge chuyén thanh tin hieu laser, sau do
rruyén di biing cap quang sgi. Chiing ciing ¢6 thé duge chuyén
thanh tin hi¢u vo tuyén (tin hi¢u radio) rdi truyén qua song
radio, lien két vi ba tii tram phac nay t3i tram phar kia trén
khip dat nudc hay vin gitt nguyén la tin hiéu dign orén sudt
dudng day dién thoai. Hiu hét cic két néi dign thogi trén nude
My d&u duge thyc hign bdi hé thdng chuyén tin hi¢u nf dong.
Hién nay hé thdng nay st dung phuong thic chuyén tin hiéu

- Ra e® 1574
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Cade trang ghi chép oie Alexander
Graham Bel viet v& cuic goi dau

titm i minh cho i Il cia dng,
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(1) Ty thuic van loai dwmg diy dua: s dung, & lumg e g co the dua
hien cvng hic duo dimg ne 96 déim rém 100 HE thimg quang st co the tnoén
di nhicy thimy tin hem cap dimg hay nhim tmeén thing.
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nhanh nhat hi¢n c6. N6 ¢6 mdt chuong trinh hiu trit nhiing
thong tin cAn thiét cho tit cd cic hoat dong didu khién, van
hanh, theo dor may nao dang k&t ndi trén mang va dudng day
nao dang truyén rin hiéu. Cac cude dién thoai duge rruyén di
trén cic dong dign ¢6 tn 6 khac nhau hoac chuy&n thanh tin
hi¢u s8. Mot phuong thic khiac cho phép truyén di nhiéu cudc
goi cung ldc trén ciing mot duing diy. Cac hé thong hign dai
nhat ngay nay chuyén cudc goi thanh tin higu s6, sau d6 ma
héa ching thanh mor day cic s6 nhi phan. Chinh vi vy, nhiéu
cude goi don 1é ¢ thé truyén ddng thai trén diay theo mot trinh
nt nhat dinh cho i khi chiing duge giai ma & ddu day bén kia.

Khi mot cude poi duge thiét 1ap, he thdng k&t noi se lya
chon dusng truyén ot nhat cho né va gii di mot chudi cic
lenh dé hoan chinh sg d6 két ndi. Toan bd qua trinh nay chi
mat mot phin mudi gidy. Sé la li ndng nhat néu mdt duong
két ndi di thing tai dich duge chigt lap,

didu ma con ngui ludn mong mudn
nham tiét kiem khoang cach va thai
gian. Nhung n&u dubng day két
ndi thing dang ban truyén cac
cudc dien thoai khac, thi cude goi
mdi s& duge gl theo tuyén dudng
téi wu nhét o thé duge. Pay chinh
[a lac ma quy hoach tuy&n tinh® vao

(1). Ki thuit quey hoach teén dnh dute ding dé gidi rae nhidw bai todn khdc nhaw
Thimg thimg, cde bal toadn cd vde nhidu didu kign va bign. Mot vi du don gian
la bai tan vé néimg nghigp nhue sae Mie némg dan mudm thn ta cach hidu qua
nhat & khai thac mdnh dét ciia mimh, 1go ra nang sudt va et nhugn can nhat
Pidu lugn va bien aia bal todn @ bao gém cde ¥u 16 nhie trong cac vu miw
Vil quet, A v mua cdn bao nhigw ddt, cho san hamg li bao nhuéw trén 1 mau
va dem lai bao nluéw thu nhdp sau khi ban xong néng san. B¢ gidi quodt mix
bat toun nhud wiy, ngt ta lap cde bat ddng thie hodc ddng thie tuyén tinh cho
mdi mie dicue kagn, rii dua vao mie bigw did hai chidu dé tm o gidi.



SU KT DIEG CUA TOAN HOU 13

cude. Chiang ra hiay cliing widng nigng bai tdn 1ap so dd k&t noi
nhu I mor khai hinh hoe véi hang tnéu mae. Mdi dinh tugng
tring cho mot giai phap ¢d thé ¢6. Didu thach thiic ching ta
2 phac tim ra dugc ¢id1 phap tot nhat ma khong can xem xét,
tinh codn ting giai phap moe. Nam 1947, nha toan hoe George
B. Danzig da phat rrién phuong phip don hinh dé gidi quy&t cac
bai todn quy hoach tuy&n tinh phic tap nhu vay. Ban chét cta
phuong phap nay L di theo cac canh cia khai hinh, kigm tra
lin lugt ting goe, ddng thi trong qué trinh d6 vAn ludn rinh
rodn d& tim ra 191 gidi 61 vu nhat

Do v nhilng trwing hop ma s3 lugng dudng cruyén
15 000 dén 20 000, phucing phap don hinh t6 ra kha higu qua.
Niam 1934, nha toan hoc Narendra Karmarkar tim ra mot cach
pidi mdi, lam giam dang k€ tht gan gidi nhing bii todn quy
hoach tuyen tinh cdng kénh, vi du bai toan tim tuyén dudng tot
nhat cho cac cuie dien thoai dudng dai. Thuit toan Narendra
Kurmarkar di theo moc 181 tae bang cach xuyén qua gidia khat
hinh. Sau khi [ua chon mot diem bir ki bén trong, thuit toan sé
co keo toan bo cfu tric khai hinh d€ dua vé bai toan ma didm
di chon nim & chinh tim cta khai man. Bude tiép theo [ tim
ra mot diem trong khai mdi hita hen cho ching ta d4p an t6t

X

nhat, 1di 1iép tue kéo v rrtic mot 1an nia d€ dua difm md nay
thanh eim. N¢u khong ¢é qua rinh co kéo khai hinh thi vige
tim ra hudng di cai thién sau mdi budsc s& chi 1a khong aidng. Cac
phép bign ddi lap, dya trén co s3 I thuyét ciia hinh hoc xa anh

nhu trén, & dan Jdita ching ta t6i dap 4n cda bai toan ban dau.

Ngay nay, 1th mai “Xin cho biét s8 thoai cin goi” trén dien
thoai theo 161 cii ngdy xua mang ¥ nghia 16n hon rat nhiéu. Qua
trinh nhic may va goi diégn don gidn mide day eids sé khéi dong
ca mot he thong tnh vi, phac tap v rong 18n ma e 7 clia nd
chinh la tin hoc.
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GUONG PHAN XA
VA PEN PHA
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Khi bat cong tic chuyén den pha rit ch& do chiu xa sang

chigu gin, ban hay hiéu ring toan hoc, hay ding hon [a cac
tinh chit cla parabol, dang tham gia vao d6. Guong phan xa &
phia sau dén pha c6 hinh parabol. Trén thuc &, ching la cac
parabol tron xoay (hinh thu duge khi quay parabol quanh truc
déi ximg cta nd). Chum sang chigu xa sinh ra bdi ngudn sang
dat tai vi trf tiéu diém cda guong phan xa. Khi dé tia sing phin
xa s¢ di song song véi tryc d8i xiing cia parabol. Khi bat sang
ch& do chi€u gin, ban da thay ddi vi o cia ngudn sang. N6
khong con nam & tieu di€ém nia va k&t qua Ia cac tia phan xa
khong song song vdi truc parabol. Ching roi 12n va roi xudng.
Nhitng tia roi 1&n trén sé bi chan lai sao cho chi con nhiing tia
phan xa hudng xudng dudi. Nhimng tia & vi tri thap hon sau khi
phin xa s& gin vdi ta hon [a cic tia & phia trén.
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Puimg chudn

Tiéu diém

Parabol 13 mot dang duding cong ¢ dién do Menaechmus
(vao khodng nam 375-325 tr.CN) phat hién, khi 6ng ¢8 géng
tim can bic ba ctia hai. Trai qua nhiéu the ki, ngudii ta da tim
ra nhidu phit minh va (ng dyng ¢6 lién quan d&n parabol.
Vi du nhu Galileo (1564 - 1642) da ching minh ring quy dao
ctia vién dan khi bin ¢é hinh parabol. Ngay nay, nguoi ta
co thé vao cac clia hang dd gia dung d€ tim mot loai 16 sudi
di¢n parabol hi¢u ning cao. N6 tieu thy 1000W di¢n nhung
lai sinh ra lugng nhiét ruong duong véi 1o sudi thuong khi tiéu
thu 1500W.
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KHOA HOC PHUC
HOP VA HIEN TAI Khodng thi% gian tit bdy

gicr i tai gan nita dém thuimg

la nhimg thai khdc yén tinh
trém cau. Mot sw bdt daw gan nhit vao ding bay gio, tat ca nhimg
ngk dan 6 6 o & Manhattan” déu quyét dinh va Long Idand”

vao dém da”

3 i . ; ¥ y .:
Giong nhu doan trich y ; (!' ’
L)
\

i cudn The Law (Phap

leir) cia Robert M.
Coartes da miéu 3, moi
vidc dai khi vin ci xady
ra du ching co
nguyén nhan .
ro rang nao

ca. Tham chi

khong o ca

mot dau higu

bao tnidc ring

ching sdp xdy ra.

Tat ca ching ta déu

da trd1 qua nhiing su

kién nhu vay va déu

quy chiing vé “trung

hgp ngiu nhién”. Bdi, \f : (]

néu khong nhu vay, A Q‘ =
chung ta cang khong ¢o . AN
co s gl 1o rang dé€ dy doan

su vige sap tdi.

() Mot tromg ndm khu vt cia New York, My

(2). Mot hon ddo ndm & ding nam New York, My,
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Khoa hoc phiic hgp 12 mar nganh khoa hoc mai phat teén,
c6 th€ n6 chinh 1 chia khoa cho cau tra 1, hojc it nhac la
Wi giai thich cho nhimg cau hai kidu nh
.
Tai sao...

o it tru li sinh ru Dt nd e kKhimg?

o .t bao w nhan Midr dwoe o no s phit ticn thanh oo
quan hay bo phin o the nae?

o ..ngay I7/QU1994. tai Los Angdes Lt xdy ve trin ddng dat
dit déi v c6 s tan pha ngodt e ning teong dén nhat egv?

o . .Litn bang Nam Tic dot whien 1di vao cinh nii chibn win
khoc?

o ._cic loai khomp hé thay dét trung hang igu nam giv
bong dung lui bien dii dor ngoe?

o __thi tridmg chutnyg khodn bign dong len xuomg du khong
c6 nguyen nhan 1o rang nao cd?

Nhitng ciu hdi tiong ty nhu vay thi vo cling vo tan. Yéu
& chung An chita trong cac sy kién nay chinh [a mdi su kién
déu dai dien cho moe he chdng rat phic tap. He thong dé bi
Giéu khidn hdi rat nhidu y&u 5 khac nhau ma chiang ta goi la
he théng phiec hgp, chiing cAn bing va dao dong vé cung tinh
vi, vO cling phde rap gitta dn dinh va hdn loan. Cac y&u t& tic
dong len he rhong phic hop khong ngling ting 1én va bién déi.
Do vay, né ludn & trong trang thai hon loan tiém 4n, nghia la
G ben ba clda sy hdn loan. C6 vé nhu ludn ¢d moe cude chien
khong naimg wilta trat td va hon loan, trong dé luc tu sip x&p
Lo véu ed can rhigt ctia mot he phic hop. N6 chinh 1a phuong
nen d¢ he iy Ly trang thii cAn bing bing cich thay d6i va
diev chinh minh cho pht hgp véi nhitng y&u 8, hoan canh
hien dong khing neltng 3 ca bén trong va bén ngoai hé. Nhimg
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nghién ctu vé nganh khoa hoc phitc hop da dua ra moe loat
cae ¢ tdng khoa hoc va todn hoc méi nhu: Ii thuyét hdn loan,
fractal™ | xac sudt, tri tu¢ nhin tao, logic md... Cic nha khoa hoc
va toan hoc tin idng rang toan hoc hién dai, cling véi nhing
cong cu va cli tién cong nghe cao khig, sé ¢6 thé lhm nén mir
cong rrinh nghien cdu ddy da vé khea hoce phic hgp. Kbi do6,
van dung khoa hoc phiic hgp, ching ta sé ¢ kha ning tic dong
vao cac y&u 1¢ guan crong trong the gioi cta minh, dac bier Ia
kinh t&, moi trudng v chinh tri.

(). Thudt ngit “frawd” dge dich b “phin dang”, nhing ¢ cuon swch niay
chung tAi xin giv ngwyiss thudt ngit g Anh d€ thong nhit vt cich yoi
chuny cia the gidi.
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- __ TOAN HOC VA
Ban '\L'I.I'l!‘n;'j bao git ; Y ANH

thiic mic f-stop cia may

anh la g1 chua? Tén goi
nay xuit phat rr dau? N6 duge xac dinh nhu thé nao? “f”
chinh Ia chit viét tir ciia thuat ngir toan hoc factor, ¢6 nghia

[ hé 5. DO sing cla

anh guang hoc trén A / ‘
phim phy thudc ,'"

vio khau do (do
mo Ong kinh) va
tieu cu (khodng
cach tieu diém)
cua cac thau
kinh. Nhimg
ngin thg chup
anh stt dung hé
thong hé s& hig¢u
dung ciia thiu
kinh dé nhan biét
hé sd Lien hé gitta riéu

cu thiu kinh v khau do.
{ stop L1ll'l’i(' tinh bing cich
Jo néu cy thiu kinh vi chia no cho

ducing kinh cda khau do. Vi du:

f4= 80 mm tiéu cy/20 mm khiu do.
f16=80 mm tie¢u cy/5 mm khau do.

Do md dng kinh s& nhd lai khi f stop tang lén. Do do, khi
chup anh, ban ¢d thé wi minh didu chinh f stop va t6c do clta
sap d€ tap trung lam ndi bat mot phin ndo do wrén bic anh

rtheo ¥ mudn ctia minh.
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CONG NGHIEP _ ‘
TAIl CHE - J Trong .m.k'm}:: 1:1(}{# ni\\;

. - cic don vi va ki hidu toan
NHUNG CON $O

hoc tham gia vao viéc lam

sang th cac sO lidu vé cong
viéc tai ché gay.

1334567891,

e Mot tin gidy mdi # mot tan gidy tai sinh.
Mot tan gidy tai sinh khi sin xuat tiéu ton nang
lugng it hon so véi gidy mdi la 4102 kwh.
e Mot tan gidy tai sinh tiéu ton lugng nude it hon
7000 gallon (1 gallon = 3,78 lit).
e Trong qua trinh sin xuit, mdt tin gidy tai sinh san sinh
ra lugng khi thai it hon 60 pound (1 pound = 0,37kg).
e Mot tan gidy tai sinh sinh ra lugng chat thai ran it
hon 3 yard khéi (1 yard = 0,914m).
Mot tan gidy tai sinh mat it thué chon lap hon.
Mot tan gidy tai sinh tiéu ton it hon 17 cay gd so vdi
gidy méi.

— Nhing s6 ligu ding sau viéce tii ché va rac thai —
37% rac thai la giay.

e Chi 29% giay bao ct duge dem tai ché bdi ngudi tiéu ding.
Chung ta can 165 tri¢u yard khéi khong gian dé chon
lap ric thai mdi nam.

e  97% rung nguyén sinh & chau My da bi don ha trong
vong 200 nam qua.

Toi da tieng la mor cai cay. 100 Tin e, o xudn 990, Mha xuft ban
&
Alonzo, Hayward CA.
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Elip cling véi nhiing
dwing conic khac (cac

( XE DPAP, BAN BI-A
L VA CAC ELIP

giao tuyén khi cir mat
nén biing mot miie phing) da duge nguti Hy Lap nghién o
rat sdm vao the ki tha 1l o.CN,

\..

Néw qua bong nay ldn qua 1 tn
aua tieu didm oo danh diu X, no
sé ddp vao thanh ban wa kit ra
thexr digmg di qua tiéu didm cim
ke, chinh la vi 1 cua 1

. ||um "

il

s4
iy
RSty lnun“

<
Hiu hé '
ching ra lign : ‘
ricng elip ' &/
v mor hinh .

tron det hojic

I

quy dao cuia
mor hanh

tinh. Nhung
hinh elip vdi
cac tinh char

cua nd cang

gop phan
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Tiéu di¢m Fy

Mai dip co hai e didm, ting khodng cach e mot
ditm bat ky trén dip dén bt didm haom Bdng
vl i) dai tnac chinh, nie L | PF, | +] PF: | =] AB!

vio nhiing (ng dung trong cude sdng dii thuting. Ai ¢ thé
nking tugng duge rang elip xudt hién trong thiér k& cia banh
rang xe dap va ban bi-a? Ngay nay, mot s6 xe dap duge sin xuit
vai binh rang rrude hinh elip va banh rang sau hinh tron, Hinh
ve & trang trudc mo ta cach thic thigt ké nay van dung e deé
ctia chan hudong xudng dudi va phan liyc nhanh huéng lén trén
nhu the nao. Ban bi-a hinh elip cang duge thiét k& dya vao tinh
phin xa cGa hai rigu diém elip. Chige ban nay ¢ mot 1 nim G
mdt trong hai tidu diem cha elip. Khi qua bong lan ngang qua
tieu di€m khong co 16, nd s¢ dap vao thanh ban rdi ndy ra theo
duomg di qua 16 béng niim & vi tri tieu diém con lai.
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TRANH BIEN
HINH

Céc tranh bién hinh kidu Escher!

cia Mark Simonson da cho chiing ta

thiy cong dung cha né nhu [ mod
hinh thic giao ti€p thi giac. Hinh vé bén dudi duge in trong tap
chi The Utne Reader'? va trén trang bia clia tap chi Transactions,

mot 4n phim cta Cuyc Giao thong Van thi Hoa Ky, dugce tai

bian nha sy giip do cda Mark Simonson. Bluesky Graphics'
Minneapolis, Minnesota.

X X, 3

X
X
X
£
X
o

T, X 3

{1). Maurits Comdis Escher (I7/06/1898 - 27/03/1972) la mit hoa st dd hoa ngan
Ha Lan. Ong néi udng v cdc bie tranh khdc g6, khac wén da diy tmh sang tao
ve gl oan hw. Chung mo td J"thhu: cau truc Umnq thd ¢6, kham J’J:u S L
aung, kien tric va cac phép bign hinh

(2). Moe wap chi ctie My chieén st idm vt in lai cac bai bao e cdc nguon mesn
lhdm; luan [Ju{‘n va lwa chom, bao gém tp chi, bio, cac tuin hdo, tap chi J'Ju
thigmg mat, am nhae va hang dia DV

(31 Mot hang thizt k& dé hoa & Indiana, My
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R . B
THONG PIEP QUA .
NHUNG CON TEM Chiac hin ban khong

mong mudn phii cham tran

vdit toan hoc trén dudng i
buu dién, nhung mot s6 miu tem dudi day van thueing duce
diing véi cha dé 13 wan hoc. Cang véi rat nhicu khai nigm
toan hoc khiac nita, ching duge in trén cac var dung pho thong
nhu tranh dnh quang cio, ti vi, a0 phong, gidy ghi chi, coc

udng nude, giay dan, thanh chin 6 10 va giay deé can.

.CI NT#VDS.
LAS 10FORNULAS MATEMATICAS QUE CAMBUARON LA FAZ D L TiERRA

I

famh b Pythagimas — Nicaraguas

Ddi Mohis — Brazd
sTES I

Eudey — Thiy Ni PosTES

6.5
Fed v LSS

Y emn] —
osc

dwa — Rumuin mos — | w vong e wan = Ispad
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"Nt i, Tweedledee
tiép tuc, “Néu nhut the, thi no

- .
CAU CHUYEN CUA
CHU CHUOQT

¢ la nhie the; com néu no la
thé thi né da la the roi; nhing vi no
khémg la nhue thé, nén no khémg nhu
thé. D chinh la logic”.
— Lewis Carrol.
Alice i xt s ki digre
Charles Lutwidge Dodgson (1832
—1898) la mot nha todn hoc, mot
giang vién toan, ngudi phat minh
cac o chdi va cau d6, mot nhiép
anh gia vé tré em ndi tigng dudi
thai Nit hoang Victoria, tac gid viét
sach toan va truyén cho tré em',
viét tha va binh ludn vé cac vin
d¢ ciia xa hot Khi viét truyén cho
rré em, bat danh cla 6ng la Lewis
Carroll. Nhung dutng nhi Dodgson
khong mudn gin minh véi cai
tén Lewis Carroll nay lAm. Co
lin Ong da trd lai mot buu phim
gt cho minh dud cii tén Lewis
Carroll, Khi thu vién Bodleian trich

Flary not von ol ok
ek ne xdp oo ha
N, e cting bt b
an, o um kagn

phivn tou
dng  nan
the he wing

dn g &
Cung ¢ ﬁﬂg
o ke (T
chuet nen tep von
o "Mk phaen
ka wlae
thuee ngei
khany
tham
phan
ki hon
dorpe. &

oy e i

din tham khao chéo gitta Dodgson va Carroll, dng da 1én riéng

phin ddi.

Dodgson ¢6 thu dam mé chai chi. Vao nam 1991, hai thanh

(1), Euclid va cac da tha _Ehr]' nay, Ludn v ban vé dmh theie, Alice ¢ xut s thin
udn, S g gudi vdn, Ao dnh va nhitng cdnh dep nén the, Qua ling kink L

nhime tic pham cia Dodgson
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nién & New Jersey da phat hién ra mér 161 chai chit b6n cach (ca
ve dac didm hinh thai va i ngi) rrong bai tho A Caucus Race
and a Long Tale (Mdt cuc hop kin va mit cau chuyén dai) thude
chuong 11 cda tac pham Alice in Wonderland (Alice ¢ xit s than
tien). Alice duge modt chi chudt ké cho nghe cau truyén bang tho
¢6 dang "cai dudi dai”. Bén canh md lien he giita cdu chuyén
va chi€c dudi, hai sinh vién Garry Graham va Jeffrey Maiden
con phat hien ra ring khi bai tho duge vi€t theo timg khd, né sé
cho ching ta hinh dnh mét chi chudr. M&i khd tho ¢6 hai dong
ngin (phin than) va dong thi ba dai (phian dudi cia chude).

Cudi ciing, ho suy ra ciu tric vin dwdi — mor cdu tmic tho gdm
hai cAu vin nhau va mdt cau thit ba ¢6 do dai khic hai cau
diu. Ban ¢6 nghi 1a Lewis Carrol ¢& tinh tao nén tit ¢i nhimg
diéu do6 khong!?
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il 2 -
CUOQC VIENG THAM

Toi bam chuong cua, 4 2
khing chdc chdn diéu gi PAY TOAN Hoc

dang cha dom minh. Mot
giong noi cat lén yéu cau toi dua ra nam so dau tiéen cia day so
Fibomacci.

May thay t6i cing da nghien cuu tf dhit sau khi toa sogn giao

cho nhiém vy viét mot cau chivén v8 ngoi nha cua nha todn hoc
néi téng Selath.

Taéi nhan 1 1, 2, 3, 5, canh aita vt ue mé va. Bude qua canh ala,
wi thuc st choang ngop bai nhimg vien da gan moc xich vil nhau
thanh hinh chiéc comg vom dwic treo doc lap o loi vao. Mot phit saw,
nha toan hoc Sdath bk ra va noi "Toi co the mai ban ding chit
gi sau chuyén di dii m¢t nhoc dge davy”

— Lam on cho tdi mdt
chec nue lanh.

= Xin mot di theo toi,
Ong noi va dan dumg.

Khi htic theo sau ong,
toi khong thé khing to
mo ngdm nhin rdt nhidu
vat dic nhat vo nhi va
rat la thutmg. Vao trong
bép, chung i Wk mde chiéc ban co nhidu chan rat doc ddo. Sdlath
16i va mdt chidc binh cung la ki khing kém ue trong ni lanh. Luc
do, chdc la i cing da c6 ha chit ci nhao. Nha toan hoc bt
ddw “Tremg khi ban uéng ma, thi c6 e ching ta cing s& bdt ddu
chuyén tham ngay tai day, trong can bép nay. Nhw ban da thay, cd
chiéc ban va chai nude nay déu khimg gidng nhimg vdt dung hang
ngay cua ban.
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Toi ding chiec ban ldp ghép nay lam ban an, bdi vi bay miéng

ghep cia no 6 the xép thanh nhiéu hinh khdac nhaw nhy trong tro

tangram™ v@y. Hém nay, & trong bép, né digic xép thanh hinh vuing,

com ¢ phong khach i xép mot cdi thanh hinh am gidc vi i du
dinh méi hai nguin khach twi an toi. Binh chita
maic kia chmh la bmh Klem, nic la mat wong
va mdt ngoai cua no la mor. Néu nhin xiemg
nén nha, ban sé thay co hai hinh gach lat co
hin dwx sit dung.”.

~ Ving. — Toi dap. ~Nhwng hinh nhy trén
nén nha khéng cé chd nao hoa van lap lai cd.

— Rar sau sac. — Nha twan hoc c6 vé hai
lomg v cau trd lid cria thi. — Po la nhimg vien gach ldat Penvosé”!
Chiing co the pha kin mdt phdng ma khéng hinh nao tring vdi hinh
nao bao gic.

— Xin ngai ct uép ruc, toi dang
rdt hdao hiic mudon xem tar cd cdc do
vat todn hoc co trong ngoi nha cua

ngai. — Toi thuc giuc.

O, thue & la hdu hét moi thie
trong can nha nay déw mang wmh
chat todn hoc. O hat at daw wén
gidy dan uemg, toi déu thiét ké' nhimg

(1), Tangram ke mit oo xép hinh of e Trnng (i, xwit hign Khadng 200 nam
k. No bao gim mée hmh vuing dwk chia thanh 7 phan: 2 wam giac lom, 2
tam gigc who, | wm gidac nhit, | hinh vwimg nho va 1 hink binh hanh. Bdng viéc
ap xép lai 7 hinh néy, ngadt ta o thd o dure hang ram hinh ngién, déng vl
va dé wir khac nha

(2). Roger Penvose (08/08/1931) Li nha vt I gido s danh du tai Vien Tadn cia
Dai hpe Oxford. ngus phat minh ra mé hinh nhimg vien gach ldt nay
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ménh tranh bién hinh ddc biét cho cdc e uémg Escher. Nao, ching
ta hay cing tign dén phong quang hoc! Moi vat ¢ day dew la do
anh. Thi té, diéw that nhat & trong can phong nay chinh la & chd
moi vat déw la do. Do néi that, cdac vat dung, tranh anh vd moi thie
Vi du nhie chiéc trmdmg ky nay duiic tao tie nhitg hinh lap phuong
dom vi mau trdng va den xép chimg lén nhau dé gay cho ta cam
gice danh ding. B vamg & gita phomg duge thiet ké dé mo wa hign
tugmg hoi e va phin ki cua dnh sing, hai hinh xép ching lén nhau
do o kich thue nhie nhaw Chan dé cua chiéc den, nhin ti¢ o m
nay, s& tao thanh mot tam giac khémg thé.

Tuyét ven! Toi o the ding hang gior chi dé ngdm nhin moi vdt
@ trong ngoi nha nay cia ngai.
<> - Thoi gian cua ching ta co han thai, xin
Vt:f mat ban sang can phimg k& tiép. — Nha
todn hoc vida noi wia din dudmg.

Ching thi bl vao mot can phomg i
den nhw mutc.

Ban hay buic can than. Xin mat di
theo I6i nay ti man hinh parabol. — Sdath
humg dan.

Khi t6i nhom vao mér cdi
dia th mot cinh ding bimg
hign ra. Toi hoi: “Pay co phtij
la may quay video khing?”

— Sdath i dap, “O,
khimg, wi goi nd la hé thomg
giam sat ¢o 16 cia minh. Cac

thidu kinh & phia trén 0 nay
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& bat anh sang ban ngay va phdn chiéu lai quang canh phia ngoai
ng6i nha cua 1i, wemg nd nhu cdch hoat dimg cua may danh. Téi
cung c6 mat thau kmh dé nhin vao ban dém”,

To6i mé mai chep, nhin ra rdng minh sé cdn tim hiéu thém nhiéw
tmaic khi tén hanh viét bai bao.

Liéc nhin xung quanh, t6i hae § Selath: “Chiéc démg hé homh
quang ciia ngai hinh nhie da ngimg chay véi. Ping hd ciia 16i chi 5 gicr
30 phuae chidw, trong khi né chi 21 gics 30 phut'.

Khémg, cha la toi sdp xép 24 gid cua ngay theo hé 8 gio,

bii tuan nay i lam vige theo chu ky 8 gion. The nén 24 gio sé la 30
gicr, 8 gidi se la 10 gidr, va ai the. — Selath giai thich.
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- Hé dém nao cimg 6t cho ngai cd théi. — Tor dap ha ling
tuing mot chut.

— Nao, chiing ta hay amy sang phong ngu choh!

Vu chung 61 bude ra, di qua tdt cd cic var v Qi logi hinh thu
mu Wl tridde o nay toi chuu bao giy nhin thdy trong mdt ngdi nha
hinh thuimg

— Phimg ngui chmh ¢ mot cita s6 vom hinh ban nguyét cung vdi
e cua s6 vom wrac dia di dong. Chuing duige thigt k& dé 161 1 héu
viec st dung ngudn nang hamg mar tvin.

That ba ki dig, nhamg givding ¢ daw, thua ngai?
— Chi can ham nuwe & rén khoi g vudng nay, ban s thdy mot
chiée giuting gap v mot bing phin ddw va hai ban & phia cubi.
— Mér cdch tuyet v d& lam ghamg ngii!
— Van con nhiéu thit dé xem lim, nhung téc lr ching e khing
6 nhicu thit gan. Xin mat ban qua phong tdm de’ xem chiéc guomg

& vén chau mia mar Mot di cheo 101 néry. Gioy thi ban hay nghiéng
nguol vé phin truic,

Toi ngac nhign nhin 2o vo s hinh anh it chinh minh lap di
lap lui vomg guamg. Chiéc gumg nay da phan xu dnh sing qua Ly,
tuo thanh v s& dnh trong guing.

= Ban hay gy ngii lai va dé § diic guong. N6 o6 gi khdc
biet> — Nha todn hoc hét.

Taoi dap: “Hinh trong guing criw i ngigic phia so vdd guomg
thighg”.
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— Dung vdy, trdi vii binh thuong, chiee gummg? cho chung w
nhin thdy bin than mmh giomg nhw khi ngudi khac nhin vao vdy
- Selath gidi thich.

Prng he do du chuimg caa reo. Nhimg ngudi khdch 6 an thi
da dén. "Tai sac bun khing @ li dimg biza cimg chiing 617", Sdath
dé nghi. “RBan con chuu xem phong khich v i chde rdng ban ¢
rat thich khi gdp go nuing v khdch ctu i,

— That kho max che giaw nigm phan khél, réi thot 1en: “Nhug
ban dn cia ngai chi lap cho ba ngws thor ma™.

— Khong van d& g Déi vii cdi ban tangram, i chi can xép lai
mot vai phdn la chung 1 & c6 ngay ban dn hinh chit nhat thoi.

(). P tao b hai chige gurmg dat vemg gov vid nhaw Sau do chung duge bo'
tr{ d& 6 the phdn xq lui dnh phdn aa cua ban
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PHUONG TRINH
THOI GIAN

Né&u ban da wimg st duny
dong hd mar ud, chic hin
ban sé¢ nhin thav rang thoi
gian theo déng hd mat wdi
hai khic so vai thoi gian trén
déng hd cta ban. Sy khic
nhau nay thy thudc viao do
dai ban ngay cia cic ngay
trong nim. Vao theé ki XV,
Johannes Kepler da phat biéu
ba dinh luar vé chuyén dong
ctia cic hanh tinh. Ong ma
th Tra Diat chuyén dong
xung quanh Mat Trin rheo
quv dao hinh elip nhu the
nao va cang gidi thich ring
doan thiang ndi Mat Trai va
Trai Dat s quét nhimg phin

dién tch bang nhau néu né

Néw thin gum Trae P di
Jueén trén cde cung elip bing
nhau th dign tch e quar wng
vl cde cung Jod hdng nhae

Mo chigc déng hd mar trid bo i o the
ki X Mdi mar démg hd oo khdc 6 thang
Mot chice que s¢ e cim vao I nemg
g vl o cda thang higm i
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di chuyén trong thdi gian bang nhau. Mat Trdi nim tai mot
trong hai tieu di€m caa elip, do d6 tao nén cac phan hinh quat
¢6 dién tich bang nhau trong mét khodng thai gian di chuyén
¢ dinh, du chidu dai cung cia mdi phin quar 1d khic nhau.
Diéu nay din d&n téc do bay trén quy dao cia Trai Par thay
déi theo dudng di cta nd. Day [ li do cho sy thay déi do dai
ban ngay trong nhitng khoang thdi gian khic nhau clia nam.
Déng hé mat i hoar dong dua vio anh sang ban ngay, ma
anh sang ban ngay thi lai phu thudc vao thai gian trong nam va
vi tri dia li. Con cac khodng thoi gian tén ddng hd cla chang
ta la khong déi, vi vay din dén su chénh léch gitia hai loai
déng hd. Su khac nhau dé thong thuding duge nhic dén nhu la
“phuong trinh thai gian”. Nién lich da li¢t ké cac bing phuong
trinh thoi gian, trong d6 chi ra s phit nhanh hoic chim cua
ddng hé mat tdi so vai dong hd thueing. Vi dy so dé phuong
trinh thoi gian ¢6 thé lap nhu bing sau:

Bdng phudng trinh thoi gian

(Cac s& am hodc duong chi s8 phat ma ddng hd mat trdi chdm
hodc nhanhhonddnghé thudng. Tuy nhién, bangnday chuaxem xét
dén sy khdc nhou clia dd daiban ngdy tal cde muigid khac nhau,)

NGAY . SAISO
Thang mét 1 -3
15 -9
Thdng hal 1 -13
15 - 14
Thang ba 1 o I
15 -9 ..
Thang tu 1 -4
15 0
Théang nam 1 +3

15 +4. N&uddng hd mat trdichl 11 : 80
ngday 15 thang 5. thi gid cla né phdi
dugic tang thém 4 phut thanh 11 : 54.
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CONG
SS Lao dong Cong

cong Thanh pho

CONG
S8 Lao dong Cong
cdng Thanh phe

T\

TAI SAO MIENG
CcONG LAl TRON?

CONG
Si Lao dong Cong
cong Thanh phd

”

CONG

S3 Lao dong Cong
cHng Thanh pho

~N

Tai sao miéng cdng lai hinh rron?

Sao khong phan la hinh vuang, hinh chinhar, lue aiac hay elip!

Cé phai hinh wron [a dé nhin hon khong?

C6 mor i do vé mat toan hoc trong do. Ban hay chi gias

thicl nhé!
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THE G101 FRACTAL

THE G101 TOAN TRONG VAN CHUONG
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Lam suo ma tin hoc, mét san pham tw duy

ctia con nguih khimg phu thuic vao kinh nghiém,
lai co thé phic hgp vdi thé gici hien thue dén nhu vay?

—Albert Einstein

Toan hoc duge lién he va dng dung trong rat nhiéu su vat

hién tugng G the gidi cia ching ta, ddng thai nd cing ty tdn tai
vi phit trién rrong nhimng the gidi rigng that hoan hio, nhung
cling riit xa la vai rhé gidi cia ching ta.

Mot thé gidi toan hoc hoan chinh ¢d thé tdn i rén modt dau

kim hogic trong mot tip hgp vo han cac s6. Ngudi ta da tim ra cac
thée gidi nhu the gidi diém, phuong trinh, dudng cong, cic nit,
fractal, .. Cho dén khi ching ta hiéu duge nhiing the giéi do v

hi¢u duge cac he thdng toan
hinh thainh nhu thé nio,
thi mot v didm  trong
ching lai ¢6 vé nhd mau
thuin véi nhau. Ching han
ta ¢ thé€ hdi rang lam sao
mot theé gidi vo han L ¢o
thé ton i rén modt doan
thing rit nhd, hay mot the
gidi phing lai chi gdm ba
dieém khong trung nhau.
Muc dich cia chuong nay sé
gitp cac ban kham phé sy ki
di¢u cia the gidi toan va di
siu tim hi€u phin nao noi

dung cia ching.

1,2, 3,4
‘6'g" L‘(’)s
v ¢ o,
‘I
Iz,
ooo‘it

Nhit s thdo han o phin dép theo cuia
cum sach, han than cac s dém ciing
hinth thanh nén mat thé gidl todn
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(. _ i .

— CAC THE GIOI TOAN
Lol sao! DAL, ik HOC HINH THANH
bita sing, téi tin vio : o A
nhitng 6 ditu khong thé NHU THE NAO?

wy ra dusk.
—Lewis Carroll

Nam 300 . CN, khi bdc dau xay dung cac khai nigém hinh
hoc, Euclid da khong hé nhan ra ring ong dang xay dung the
gidi toan hoc diu tien rong lich st Cic thé gidi todn vi nhitng
phan i cia ching nhu thé @& s6 hoc (cac con s6), the gidi
Jdan s (cac bin $6), the gidi hinh hoc Euclid (cic hinh vudng,
tam giac ..., the gidt hinh hoc t6pd (Jai Mébius va cic o chid,
thé g tractal (cac hinh lien tuc thay déi) - déu la nhimg rhe’
gicn doc lap nhung Lar ¢6 mdi lién quan 1An nhau. Tat cd ching
rao nén vii try toan hoc, moe va try tdn cai doc lap véi va try
ctia chang ta, nhing Ja ¢6 thé md ta vi giai thich At cd moi
didu xung quanh .

Mbi the gidi toan hoc ton tai trong mot hé chang toan hoc
ruong (ing. Hé thang nay dat ra cac quy tic co ban cho sy tdn
rai ciia cac ddi cgng rrong the gidi dé. N6 gidi thich cac dai
tuong Jucic hinh chinh nhu the nao, bi chi phéi ra sao va cach
thiic tao ra cic doi ring mdi. Mot hé thdng toan hoc bao gom
che y&u 10 ¢o bian, duge gou [ cde kb niem khing dinh nghia.
Nhiing khai ni¢m nay cd the md td dugc va moi ngudi ddu o
thé hi€u duge ¢ nghia cda chuing. nhimg v@ miat ki thuae chi
lai khong thé dinh nghia chang. Vi sao? Bii chn phai ¢é cac
khar ni¢m d& hinh thanh nén dinh nghia va ban phian bac dau
v6i mar vai khai nigém nao do. P61 véi nhiing khir niem md
ddu nay, khong ¢6 khii n@m nio khac ¢6 thé st dung d¢€ dinh
nghia ching.
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Dé hidu rd nhat nhiing heé thong toin hoc nhu vy, ching
ta hay cing rim hidu mor vi du cy thé. Dugi day 1a mor cach
tao thinh the gidi toan hitu han. Gid sit cic khai niém khong
dinh nghia ctia no 1a diém va diemg thang. Ngoai cac khai niém
khong dinh nghia, trong h¢ théng toan hoc con céd cic tién
dé, dinh li vd dinh nghia. Tien dé (dinh dé) 1a nhimg khing
dinh ma ching ta thita nhin, khong cin chitng minh. Dinh
nghia la nhiig khai niém mdi ma ching ra mo ta hojc xic dinh
thong qua cac khai niém khong dinh nghia hodc cic khai nigm
da duge dinh nghia trude do. Pinh I la nhitng khing dinh cin
duge chimg minh bang cach st dung cic nén dé, dinh nghia
hoic cic dinh li da duge ching minh.

Loai dinh nghia, dinh li va tién dé ndo <o thé co rong thé
gidi nho bé & vi du cia chang ta!? Dudi day [d mot vai muc nhd
ma ching ta ¢4 thé rao ra ngay:

Cac khai niém khong dinh nghia: Diém va duong thing

Dinh nghia I: Mot tap hop cic diém goi Ia thing hang néu
it ¢ cac diém cia né cing nim trén mor dudng thing,
DPinh nghia 2: Mot tap hop cic diém goi [a khong thing
hang néu tit ¢a cac diém clia n6 khong cling nim wén
mdt duiimg thing.

Tién d¢ I The gidi nay chi gdm 3 diém khac nhau
khong nhm trén mot duong thing.
Tién d&& 2: Qua ha diém bar ki
déu ké duge mot duting thing.
Pinh li I Trong th& gidi toan
hoc nay chi cd thé tdn tai 3 dutng
thiing khac nhau.
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Chimg nunh

Tien di | phar hidte vang tremyg the gid
nay chia 3 digm khae nhae Sit dng tiim
dé 2, ching ta biét ving qua ha diém ha
ki ké ke moe chémg thing. Do do, qua
3 diem a chi o thé ké dr ba dramg
thdng khac nha

Vidy trén minh hoa cho ching ta thay ro mdt trong nhiing
cach thic ma cic the gidi todn hoc ¢6 thé duge tao ra. Khi mor
y tuding mdi ndy sinh, ngudi ta lapi bd sung thém cac khai niém
khong dinh nghia, rién dé&, dinh nghia va cac dinh li mai khac,
nha do the gidi toan hoe cda ching ta md rong thém ra.

Nhiing phan ti€p theo trong chuong nay sé gici thieu vai
cac ban mor s8 the gidi toan hoce va cic ai dan cha ching.
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THE <101
H'NH HOC Vi o lubn md ring i

mdt chung ta, nhimg chimg ta

sé khimg thé hieu duge no néu

khomg hoc, ttm hiéu ngém ngit ciing nhe gidgi nghia cdc ky we
cat no. No dugke viét bdng thie ngén ngit cua toan hoc, ky ne
cia no chmh la cac hinh hmh hoc ma néu thidqu chung, ta

¢ khomg the hidu ke die chi mée chit. Khéng co ching,

ta s¢ chi lng thang tromg mot mé aqung i tam.

—Galileo

Toan hoc gdm
nhiéu loai hinh hoce
khic nhau, trong d6 co
hinh hoc Euclid, hinh
hoc giai tich va mor
loat cac loai hinh hoc
phi Euclid nhu hinh
hoc hyperbolic, hinh
hoc eliptic, hinh hoc
xa anh, hinh hoc tdpd,
hinh hoc fractal.

Mai loat hinh hoc

hinh thinh nén mdt

he thong todan hoc vai
Ccac kh.'” niem kln"“‘, IIJ.l_‘- la mot ma hmh U thusér o8 the guh hmh
' hoe hyperbolic cua Henrt Pomcare (1854 - 912)

dinh nghia, cic tién de, 3 day, moe duimg erem bao quemh [ dmg bién

dinh li vi dinh nehia au the gk nay. Kich thui cda cac ad dan
. . . a mimg dov thay div theo hoang cach cia no ui
neng cua minh. ]\'1@( im digmg :;'.m. Clang gan vao wim, kich tha
Jdi nhiing the gigi hinh ai chimg cang lom lén va ngake lai. Nhat vas,

S i . Juing khang bao gier cham i ek diemg biem
hoe nay su x_iL]I‘l}: en 2ol ) .a P fi
; Y : = i Kel GJuut lo the! gl cua -,J'um'_{ la vo han.

chung cho cic phan ol
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hodc tinh chat, nhimg ching
van ¢6 dac J1im khac nhau. Vi
du nhu trong hinh hoc Euclid.
cac duong 1 thing, hai dudng

khic nhau chi ¢ thé song -

song. hoac cie, hodc tring nhay;

nhung trong hinh hoc eliptic,
dudng khong con thiang .
Chung 1a cac ban kinh 16n cua

hinh cay, do d6 hai duong khic Hindv moth hou cho thay hai
( bat ki cat ol hai wmg on m, dremg 1 ea 2 giao
nhau bat K1 cat nhau tg hai vha g cac dum A & B

&iém. Ching ta hiy cing xem

xér cum tii song song. Trong hinh hoc Euchd, cac dudng thing
song song ludn cach déu nhau vi khong bao gidy car nhau.
Nhung trong hinh hoc eliptic hoic hyperbolic thi diéu nay lai
khong dang. Tai sao?

Tai vi mdi duing tron 18n coa hinh chu Jeu cat cac dudiing
tron 1én khac, do 46 trong hinh hoc chipuc khong ¢é khai niem
dudng ymg song. Trong hinh hoc hyperbolic, cac dutne thing
song sony khong bao gid cit nhay, nhung chang khong géng
nhu dudng song song @ hinh hoc Euclid. Ching tign lai gin
nhau, nhung khong car nhau, hay néi cich khace, ching tiém
can nhau. Hinh hoc Euclid, hinh hoc hyperbolic vd hinh hoc
eliptic tao nén ba th& gi% khac nhau véi cac duwing, diém,. ¢b
tinh chat rieng biet. Mdi the gidi nay [ mot he thong toan hoc
vl chiing déu ¢6 nhing dng dung nh&t dinh vio rrong the gidi
cua chung ra.

M P N
L € >

Tvung hinh hoc hyperbolic. himg tudng A va N cwag s song it
dutmg thang L ea Ji gua didm P, M va N tim cin vsi damg thdnyr L
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. L X
THE GIOI SO )

Cac con 0 ¢6 thé xem la
nhiing y&u t& diu rién cia roan hoc. Ki higu dau tien vé ching
c6 thé chi [ nhitng ddu vertrén mar dat dung dé chi 6 ligng dé
vat. Nhung ké it khi co su tham gia clia cic nha toan hoc, the gidi
ctia cac sd da khong bao gics con don gidn nhu vy nita. Rat nhiéu

ngudi trong sO ching ta da qui quen thudc vii cic s& nguyén,

Cae b hugu o5 ther ke 10 da dige um thdy & La Piletd, Tay Bam Nha

phan s& v s6 thip phan trong cac phép tinh hing ngay. Tuy
nhién, the gidi s con c6 s hitu ti, s8 vo i, s& phic, s& thap
phan vo han khong tudn hoan, sO siéu vigr, sd siéu han va rat
nhi¢u nhimg tap hop & nhé hon khac cing vdi cac tinh chat
riéng chia chiing, vi du nhu s hoan hio™, so da giac,.. Sé that

(1). 85 co timg cac i, ¢ chmh na, bing gia tri cua na.

(2). 8 ma co the sdp xép chung dv 0 [ thimh mit da giac déu
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thi vi néu ching ta di sdu viao mdi quan h@ giita cac con s, tim
hieu xem ching duge o nén nhu theé nao va kham pha cac
tinh chit khic nhau cia ching.

SO dém ra doi i thai nién st Nhimg ki higu vo cing don
gian dung d&€ bidu dién cac 0 nr thai ki D3 da cach day 25 000
nam dd duge rim thiy tong hang La Pileta & mién Nam Tay
Ban Nha. Con nguai da bidt 1di 88 x wit cach day hon 3000 nam,
khi ho dimng nd d@ dnh wan chu vi va dién tich cia hinh tron.
Sau do. ngudi ta ching minh duge ring 7t 13 mot sO vo t va cling
la s sidu vier. Cac nén van minh ¢f dai cang da it v& sy
thn tai cla cic phan s6. Nguii Ai Cap st dung nét vé hinh cai
miéng € d& viét cic phan s, vi dy ﬁ I3 IT' con %) I IEC‘ .

S6 vo i duge cac nha toan hoe o8 dai phac hién khi tim réi
phuong phap tinh gin ding cic gia ui. Thye &, nguti Hy Lap
da phat ri€n phuong phap cau thang d€ tinh gin ding gia tri
v2, trong khi ngudi Babylon Lai stt dung mot phuong phép khic.

Q= | = 10= Il = 100 = 101 =
hun (A han hat (3] |
Q ] 2 3 4 5
Cae s tromg b hae phin wa bidw dign cia chimg tromg he nhi phan

Tréu qua nhiéu the ki, cic nén van minh khic nhau da phar
rrien cac ki hieu va hé dém riéng cho minh, Tai the ki XX,
h& nhi phian véi hai chit s0 0 va 1 duge dua vao sit dung cung
vdi cude cach mang vé may vi tinh. Gortfried Wilhelm Leibniz
(1646 1716) la ngudi ddu tién vidt v& h@ nhi phan tong bai bio
De Progressiome Dyadica (1679) ctia minh. Ong trao d6i v& h¢ nhi
phan vdi Pere Joachim Bouvet, mot nha truyén gidao & Trung
Hoa va chinh nhd Bouvet ma Leibniz biét rang he 6 nét | Ching
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cd moi lien he voi he nhi phan. Ong nhin thay néu thay s
0 cho mdi dudng nét dit va s6 1 cho dwing lign nér thy be luce
phan sé biéu dién cac s8 nhi phan. Nhieu rthé ki tnide do, ngpuin
Babylon da phat trién va cai tién he 60 s cha nguisi Sumer d¢
tao ra hé ¢ 6 60. Trong chuong nay, ching toi ¢hi xin dé& cap
i cac loai sd chit khong ban vé he thang cac s6.

6, .
- o
72,34 eqf‘

Chiing ta hay cing e qua mot chiie vé loai s6 dau tién -
s dém. Trong thd aide & d&m ¢d cac khii niem khong dinh
nehia nhu cée so 2, 3 4, . cac tien d& nhu timh giao hodn
cria phap comg: Thae e cong cde 0 khéng dnh hudng dén ket qud
“a+ b =b+d" thh giao hoin cia phép nhan: Thit we nhan cdce
0 khong dnh huing den weh "o x b = h x 4" va cac dinh li nhu:
T{‘J’ng hai b chan la mét so chin, tieh hai 50716 L moe so' 2. Nhung
101 the gidi ¢ d&m ciing khong da kha nang gidi quydt cac bai
toan mdi xudt hién. Ban ¢é thé hinh dung fam sao gidi duge
bai todn “Tim gid tri cha x thda man phuong tinh x + 5 = 3"
néu nhu khang 6 s¢ am. D3 timg ¢é nhing phan do noi rang
hai toan dat ra khong ding, nén khong the 6 & gidi. Cac tii
litu ctia A-rap da gigi thidu s am dén chau Au, nhung hau
hé&t cic nha todan hoc th& ki XVI, XVII thai d6 khong sin sang
chip nhan nhiing s§ am nay. Nicholas Chuquet (the ki XV) va
Michael Stidel (th& ki XVI) nhic d&n s6 am nhu mot diéu vo I,
Con Jerome Cardan (1501 -1576) mic du da coi s& am Ia nghiém
cua phuong trinh, nhung dng vin xem chiing [a nhiing dap s
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khong thé ¢6. Tham chi Blamse Pascal cang da ting vidt: “Tai
da tmg biet nhimg nguet khomg thé hidu dwgic vang ldy bém di khoi
O thi van chi com lai O ma thoi”.

Nhu vay lich st da ching minh ring, d€ gidi mot s0 bai
toan, ching ta cin phii xay dung cic s6 mdi. Vi dy nhu viéc
giai thich ¥ nghia cta ¥ 1 hay giai phuong trinh x* = -1 da dan
dén viec hinh rhanh nén s do. Tit & Ao, cac nha wan hoc
lai md rong thém dén s6 thuc va & phic. Va the 1a sO phiic
(s ¢O dang a + bi, trong
d6 a, b Ia & thye, con
i = v-1) ra doi vao the ki
XVIL Cing véi sy ra dai
cua no, At cid cic sO wi
truc dén nay déu 6 thé

xép vao logi s phdc."

B thi I3 phuong nén dung dé ve cac doi migng toan hoc.
Truc s6 thyc biéu didn cic 0 thye da sdp thi ty vis khoang
cach tuong ddi cta ching vai s8 0. Mdi diém trén truc s0 thuc

tomg (ng vai duy nhat mot con &

i . 5 Lo i .3 Trie thu
va nguge lai. Do do6, 8 3L chi nim 3
a s . P b . -4 10
tat mOt vi tri trén truc 83 thuc ma
; True o
tho. 21

Cac s0 do nam trén tryc do. Do 1

da, 8 2i nam tai diém nhu trong 3j +2l

. . (-35.20
hinh vé bén canh. :

Ké&t hgp truc thue va truc ao,

ching ra co duge cach bidu dién Mkl o phide

(. Min st thie bat ky co the coi nhue la sé phie v phdn ao hing O, com 6 do
la s phize vt phan thie bine O
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6 phic trén mat phang, gov la mar phiing phac. Hai erye thuc
v tryc 30 vudng poc nhau tai poc toa 36 (O0). Mdi diém rrén
mat phang nidy bidu dien mor o phiie, khong s6 phie nho khac
co vi ui d6. Do do. didm (-4,3) ruong Gng vaéi s6 phic (-4 + i)
con (4,0) tuong dne s6 phie (4 + 01), the a 4. He toa do nay I
mot cach tuyet vai J& bidu dién vi s3p x&p cac 8 phiic. Cau
hot dar ra bay @i B Lidu ¢6 con 8 nio khic chua duge bidu
difn trén mar phing nhy khong? Chic han 1a ¢6 rbi! Chuong
Sw ki dicu i cac con 6 se cho chiing ta mot 6 dan chiing v&

ahing < do.
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THE GIOI CUA
CAC KHONG
GIAN PA CHIEU

Ching ta hay xét t nhimg the g6 toan
tao bdi cic khai niem vé chidu khong gian.
Mot the gidi wian hoce ¢d the rdn tai trén
mor diém, mot dusng, mat phing hay trong
mot khong gian hoac siéu lap phuong. Mbi
khong gian da chiéu chia cic khong gian
it chiéu hon né, mdi khadng gian it chidu
hon ti ban than no cang 5 mot khong

A4 gian doc lap. Hay hinh dung the gidi
/ } \ va cudc sdng cda ban trén mot mat
' phing. Ban khong thé nhin [én hoac

{ :3(."‘—\}" xudng. Cac sinh vér trong khong gian

— ba chidu ¢é the xam luge the gidi cha
\ ban ma ban khong hé hay bigt chi

don gidn bing cach di vio ndi ban &
tir phia trén hoac phia dudi. Cac nha

roan hoc, nhiv van, cac nght si da 8 ging rat nhidu trong
sang tac dé o thé ndim bir duge didm cot v&u cda cic chiéu
khong gian khiac nhau rrong tac phdm cda minh, Nhitng khong
gian nhi¢u hon ba chidu vin ludn 1 déi rugng thu har dugc sy
quan am nhiéu nhat

Bom duin K gian

Hinh lap phuong Ia mot trong nhitng hinh ba chid¢u ddu tién
duge dua vio khong gian bon chiéu biing cach bién déi thanh
sicu 1ap phuong. Cac bude bién néd thanh siéu lap phuong duoc
minh hoa rrong hinh vé. Cic chuong trinh méy tinh con duge
lap rrinh d€ rpo hinh 4nh ban chiéu bang cach phai chyp cac
hinh dnh ba chiéu trén cac mar khic nhau cta siéu 1ap phuong.
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THE G101 cUA
CAC vO cU NG Pé whin the gidi trong moe hat cdt,

Vo thign dudimg trén mét béinwg hoa,

Hay ndm gitt 16 cung tremg Ing

ban v han,

Va vinh ciu erong khodnh khde mit gicr
—William Blake

Vo cimg da khoi day stte cudng cuong cia con ngudi ot hang
ngan nam nay. No I kha nidm duge cac nhd thin hoc, nha
tho, nha van, nghé si, nha it hoc, nha khoa hoe, nha todn
hoc phac ra - mdt khai niem gay bodr r&1 v ¢d il mo ciia céac
nha khoa hoc, mot khai nigm ma hien pics van 1a khong tudng.
V6 cung mang nhiing dién mao khac nhau trong cac finh vuc
tu duy khac nhau, Ban dau, khai ni¢m vo cting, du ding hav san.
ducic Tien he van nhiing con s 1an. Neudi xua ¢d cdm nghi vé vo
ctng khi quan sat cac ngdi sao v hanh tinh hojic d&€m nhiing
hat cat trén bai bién. Cac nhi erigt hoe va todn hoe 8 dai nhu
Zeno, Anaxagoras, Democritus, Anscotle, Archimedes da nehién
ctru va dua ra tranh luan nhimg khai niem mi vo cling mo ta.
Arstotle dé& xudt khai niém vd han tiém nany viv o han thic 2.
Ong lap luan ring chi vo han tidém nang® [3 tdn tii.

‘U'rongtic phim The Sand Reckoner (N guen dém c.it), Archimedes
da bac bd § kign cho ring s& hat cat trén bai bién 1a vo han
bing cach xac dinh mot phuong phép thye & 48 tnh s hat cat
trén tir ca cic by idn cda Trai Dat.

Vé cung da timg I3 tha pham trong nhidu nghich 1. Cac
nghich i cda Zeno (nghich i Ashin v com yua vh nghich li

th Tap s dém b vd han dém nang, boi (6 thee cng mot & et 56 khae ¢ tan
vu w0 g hing e nd, nhing thue 18l Ming the vift v hit oan b wip hop
"Wy
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himg phan™) da lam dau dau nhidu ngucti trong hing the ki Cac
nghich i ctia Galileo™ véi cac cung, didm va tap vo han cang
la nhimg vi du dién hinh.

Danh siach cac nha toan hoc va nhimg kham pha, v kién cin
thinh hay khong tan thanh cia ho vé khai nigm vo cliing kéo
dai theo thoi gian. Euchid (khoing nam 300 m(CN) 34 ching
minh ring tap cdc s& nguyen o Iy tdp hop vo han, khong co
s nguyen td cudi cung. Nhimg tien bo dar duge trong vide tim
hiéu cAc vo cling vé sau niay I3 nha dong gép cda cic nha toan
hoc nhu Bernhard Bolzano (1781 - 1848), Gottfried W. Leibniz
(1646 -1716) va J.WR. Dedekimd (1831 - 1916), nhung cong mminh
nghién cifu cia George Cantor (1845 - 1918) vé Ii thuyét tap hop
mai [a bude dot phéa chinh. St dung cac dinh nghia méi vé tap
hop, Cantor da tim ra phuong thic méi dé sip x&p 18 chic lai
todn hoe. Ong dua ra phudng phéap so sanh cac tp hgp vo han
bang cach phac tridn s6 siu han. Nh cac khai nigm vé tap
hap tiong dwang v tinh dém duge, ong x4c dinh duge nhing

(O Tronyg nghuch b biamg phin, vha todn hoc Zeno lap lugn rdng: Mot nguait di
B i A e an B se khang bao i o ke didm B, Bit a, onaic hét anh
te pha B et dom sute clia A va B Saw do, anh ta lai phdi di et didm i cia
Juing fiamg con L ed al hd man Do hdn tén tgi moc mia qrang duimg con
Lo b i ton w10 68 cie tmung Jidm cria mia phin dutmg com lgi. Nhae ey,
nadn Je v o s Koy bao gier i dich cua manh.

() Trmg comg pmh nahign o cia Gadlilen nam 1634, quyen Hpi thogi
1 hai nginh khoa hpc mé&, dng cho vdng w6 cimg ¢6 mat lien he wil cdc 6
ngrewn duty e bmh phieng ot chiing. Tham chi dng cho vang hai tap hop oo
han sy ey diamyg 11 Ngoad ra, dng con dua ra khdi nigm bing nhay, im
Ao ey hume dé s wan cac e fuipy hiw han. Galileo oom dua va dinh I phei bicu
ring TBng thd lubn Ion han ang phdn la dung odi tdt cd cdc vdp hop hay han
va i dun 300 nam s Cantor da chaing runh dwe ridng nguyén Ii nay khimg
dung déi ¢t cac tap hop oo han, ong aing da s dwng khar nigm uimg dumyg
-1 dé st lai nhitng Jhdi nigm truyén thing @ bang nhaw Ion han, nho hon dw
cde tdp 16 han. Nhitg cdi tén ctia Canderr di baar be nheédu nghich i quan
1 cde tdp oh han va ngiaén I tdng the ham foim hone asg phan
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tap hgp nio la ¢6 cung s0 lugng phan ot va goi sO lugng do a
sO siéu han. Cac nghien ciiu va ching minh cla ong vé van dé

nay qua 1 hét sic thong minh va sang tao.

Chinh Jddng hwing duong & viing qué 13y Ban Nha niy chio chung ta e

Pt ve v cung

Neoai dac diém am rdi e ching ta, cac vo cing con [a moe
cong cu khong thé thi€u rong toan hoc, N6 dong vai oo cuic
ki quan trong trong nhidu kham pha toan hoc. No dugic diing
dé xac dinh dién tich vi thé rich trong ci hinh hoc via gidi rich,
tinh ghn ding gia tri sO m, 50 e vi cac s6 vo i khac, dung trong
lugng giac, chu ki niia phan ri, cic dp hgp vo han, gidi han,

Jay s6, trong ¢an doi ..

Trong nhitng phin khic cla cudn sach nay, ching o1 s¢
vidi thicu dén cic ban thém nhidu d&i wiing khic nita cia vo
cung nhu fracral, li thuy@t hén loan, cac & nguyén o 1on, sd

sieu han va nhiing tién i v6 cung khac.
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[ - .
THE GIOI FRACTAL

Toi dat va ne “fractad” ue

inh tir La-tinh “fractus”.
Ping te La-tinh nimg ing cria no " fragere” co

hia la “l 7 « nhii inh it khimg tha '
nghia la “lam 0" o ra nhimg manh vz khimg theo quoy
lat. ... that b phi hap vdl yéw cau cua chng ta! Ngoai
nghia “hi od”, “fractus” com co nghia la "khémg theo quoy hae”,
cat hai nghia nay déu co tomg ue “manh v’

— Benoit Mandelbrot

Fractal [ nhing vac theé rit dep, bao gdm vo s cac hinh,
Nha toan hoc ngui Y Ernesto Cesaro (1839 - 1906) da viét
ve fractal hinh hoe duomg bong ruydt Koch nhu sau: "Didu
gdy kinh ngac cho tH hon ¢d la bat ki phdn nio cla duwng
cong nay déu ¢iong vdi hinh ding dng thé cla no. Néu b
ging nhin bao quat h& duong cong, ching ta nhin ra rang
mdi ram giac nhd trong ciu mic cha nd déu I3 ban thu nhd

cua rtoan b Jduwmg cong. Va rdi dén lugr chang lai chia
TA e S e R AN TR AR N |
(B F T o T e -
_- o i = il
L H BN [ B | H R
i1l i i i il i
(N I i1 i

Nam 1953, Canteor Jda by dune fractad nuey, ne ek goi la wi) ke Cantor. Bar dine g
doan thang ¢ chicu due i vy oo deme thdne cde 0 thie, o beke | img B di dogn
phain h wdm gnda Bue 2 deon vt mai dogn tromg har dean con lai, ong i bo di dogn
phin b of gl Lap faomae man gued trinhy nay weosé the duake mor @@p hatp glm o

s cade i, god L gp Comwen Trém hinh 10 1 cic frade dane Jdé thu dugke wdp Cantin

cac tam gidc bé hon - ban thu nhd cia duwing cong theo 1 1@

nhd hon va e nhu vy mai.. Dac diém w ddng dang & khip noi
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nay tuy don gidn nhung da M

l[am cho dudng cong trd nén

kv la nhu vay. Néu né xuar _j]_
hign trong thuc @, ching ra e : l
khong thé phia hidy né . g
néu khang pha hay wan bo *qﬁ: 3 i
duting cong bong tuyét cling ] 7
mot lae, b vi chi cAn mot ki

l‘ilfﬂ'l fractal coOn ton rai, no Bet bnaic e aim cua dudmg Peano. Phamg
Pecne ra det it 1890 hdng cach lap L
lent han i trinth nhudn lem khot han i

Ak

RBon bt diu tén o dramyp himpg vt K h [hamg comg Uy duke smh bt mot
e giee dee Chia me ..n.h ca o ra kem ba doan dew -‘dl-nl Tt doan o gt dung
ra }\Jm ngol TE Lam g déw vt xoa dogn Zuda nay di

s¢ lai khong ngling phat

trien lén tif cic tam @idac nhd thanh toan bo dudng cong, ciing
pidng nhu sy phar rién cia cudc sOng trong va try nay viy”
b6 chinh Ta bin chir ca fractal. Néu mot phan nhd hay con
tdn tai, thi nd sé hu gitr 1t cd cic dac diém va nha dé phuc
hdi lai wian bo tractal. Viy fracial a gi? Co 1 cac nha toan hoc
da ¢d tinh trinh dua ra dinh nghia cu thé dé khong han ché
sif sing tao cic fractal va nhing v tuig kham pha trong linh
vifc rat mdi mé nay.

Clmg vdi fractal, cac khai niém nhu s chiéu cha fractal, li
thuyét lap, ing dung roi, oy déng dang da ra doi. Cac dng dung
ctaa fractal trdi khdp of mua axit t5i zeolit (mot loai khoang
chat), tii thién van hoc tdi y duge, o ban db hec 16i kinh (&, ...
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Mot cach toan hoc,

fractal Ia hinh dang bar
ngudn tf moe hinh nao do,
vi dy nhu moe doan thing,

mot diém, ram gidc,... dugc

v bign d6i khong ngiing bing
cach lap di lap lai mdr quy
tic bign ddi mai mai. Quy
tic nay co thé duge dién t3

Bém e ddne nim i tam giae Sierpinskii bing cong thic toin hLW
(scepin-ski) Bar ddu bdng mot tam giac e
deéve Chia no va thanh 4 won giae v xoa

bang I¢i. Cac hinh ve trén

wm gieie o ma di nhae @ e 2 Lap L mo ta 4 buse diu tao ra cac
quad rembe e i vl cac wem glac den . e S i
come b mad e, Fractad thie duai oo chu fractal ma con ngudi biet
u hing vd cung, nhng Jdis tch bang O, dén sdm nhat

Chang ta ¢6 thé coi fractal nhd mot duwing cong hén tuc
phat trién, D& xem mot fracral, ban phai quan sir nd trong
qua trinh bign doi. N6 khong ngiing thay d3i. Ngay nay, chiing
ta Ja rat may man khi ¢6 cac may tinh di kha nang tai o
lai qua trinh phat trién cla cac fractal d€ cd thé quan it
Jduge ching, Cang may min nhu viy khi Benoit Mandelbrot,
rrong cing td widng véi cic nha toan hoc trude Jo, gin nhu
don thueng doc ma, da nghién ciu vi md rong thanh cong cic
¢ n'mg cong nhu dng dung cva fractal trong nhiing nam i
1951 dén 1975, Ong chinh [ ngudsi da tao ra i “fractal”. That
Jdiang kinh ngac thay cac nha roan hoc diing ¢dm thé ki XIX®,
nhimg ngudi da dam nhin thing vio nhimg v nidng bi cho la

(). Cac nha wan hoe Georg Caner, Hdge vm Koch, Karl Wetersrass, Didis
Revmond. Chaseppe Peano, Wadkaw Serpinskd, Felix Hewssdon(f, AS Bosicovitch,
tHuoasir [ va Besiconitch nghien cie 8 6 cudn i fracea), Gagon: hdig,
Pierre Fatne (hdia va Fatou nghign cie of I thusee [ap), Lewss Richardsom (nghiin
ce vé s 1o va o domg dang) eremg sl nhimg ndon tue 1960 deém daw the e XX
da khaon pha ra nhidu ¥ tang @ fractal - “nhing am guai v,
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quai di" vi dien rd nhar thon biy gior d¢ rthay duge hinh dang

bien doi tuy@t v cha cic fractal nhu nghy nay.

Khi ching ta nhin hinh minh hga hay dnh ciia mor fraceal,
chiang ta chi thay n6 & tai mor thisi didém, nhu thé né hi dong
bang tai mot bie trong qud trinh phir tnén cia minh. V& hin
chat, chinh v nghia vé sy phit tmén (hay bign ddi) nay la dac
Jdiém lien k&t fractal vai oy nhién, Bai lidu cé thi gi trong wi
nhién la khong bién d&i? Ngay cd mdt hon da cang ludn ¢
rrong qua trinh bien ddi néu xér & mic do phan ol Ngudi ta co
thé thiér ké& fracral 3& mo phong duting nhu bit o hinh dang
nio mi ban ¢o thé widng rugng ra. Khong nhit thiér phai xic
dinh fractal theo mdt quy tic, ma co theé [a mor Joat cac quy tic
va diéu kién. Ban hay chon mor vae thé don gidn, nghi ra mét

O quy tac nao do va thi tao ra traceal cGa riégng minh nhé!

Nam e ddu uen ae mér fractal kinh hoe ding by iy tmh,

(1) "Nhimg et gt vt fractad nay khing digie con la dang dé om heéy, cimg
khong dwie cac nha toan hoe bao thi thet do chap nhidn. Npuin ta cho rdng
fractd man i oot wan hoe e thong, by mis s fractal le nhitng ham bén
ne nheorg lut khimg kha of mde s co digne nich e han nheng chu ol o cung,
cem ot s ke the gt co the hoan wan ldp didy khing o
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CAU CHUYEN
cUA FRACTAL

“Day di, Fractal! Ong

phai day lam vige!” -

Mot giong néi cat 1én

Jdianh thitc Fractal dang ngu.

"BEXing nda ma, con sdm [aml", Fractal cau xin. “Ta vita

mdi s3p xép lai cic chicu cha ta xong ma.”

“Day di. Fractal! Hay it dam mady ma éng mk tao ra xaamg day", gimg non cat

lon dunh dede Fractal dang sav ngu

- Ngudii ta dang can dng & Cuc Khio sat Dia hinh day,

co mot duding bién gidi dang ¢in Ong mo ta.
The khimg cho ta ngie nghi gi &

Ong da nghi thoat mii nhidéu the& ki nay rdi, gio dén

lie phai day Tam vige di thoi.

Lam wvige, lam vige, lam vigc! Sao ho khéng goi cai émg hinh
womg, himh trom, hinh da giac hay la hinh Eudlid nao ddy di?
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Tai sao ¢t phai lo w?

Trude kiu thi 6ng phan nan rang khong ai da dong gi dén
N - <. b . N P n R . . LD
ong ca, nguist ta chi goi dng 3 quéi vaw Bay gt ngudi ta hicu
ang, can ong, goi d&€n dng chi 6ng lai mudn nghi ngoi. Ciing chi

tai Ong noi tiéng qui d3y ma. — Gigng ndi cu lai.

- Noi digng la mor chuyén, com chuyén moi nguii khang dé cho
e nghe ngot lai L vice khde. K& wie khi img Mandelbrot dae on vdi
giot thigu w vl the gidi dén gid, ho khong dé cho ta yén thdin lay
mor ldt”, Fractal dip. “Cde nha todn hoc da vdr oi ddw counh dé
um hiéu ta. Ta chdc vang 6 chicu cua ta da ddnh bai ho 1rong mét
thoi gian. Nhitng con nguln t¢i nghiep the ki XIX dé khong ¢é can
mdy tinh newo trg giip ho i Thit di hdau hét ho déu khong chdp
nhdn ta, v a khéng phu hop hodc la khéng twan theo nhimg quy
tde toun hoc ctia ho. Nhung ma van cé mor s nha todn hoc ngoan
amp. Va giid w & day, diwie thiée k& va sw dung trong bao nhiéu
linh vyc. Mdy tinh qua la rae lgi ich. Vita mai day wén man hinh la
mot mdnh hay phan khat dau cia mée fracwal, hic sau trén dé da
day dp nhitng mdnh phdt sinh cia no, lign e phdt trign mai. Ngay
nay, nguwi ta dung ta trong hau nhie it cd cde linh viie clla cude
song, ta co the mé td 1é cdy, rau cu, cay cot, bong ngé, dam may,
phong canh... Ta phdi néi vdang that la thii vi khi o ving nhimg
khi nang cua minh. Tu thich mo td nhimg duimg bién bét nhidu
ngwi vdn chua hidu v sac 1w co the bao quanh mot ving 6 dibn
tich lutu han nhamg chu vi cua ta thi lai 06 cing Ta dang gidp cho
vige o hinh héa nhiéu sw vat, hien aing cua the gidi. Vi dy nhe
mo 14 van dé dan 56 vdi duimg Peano, nhimg dvwitmg fractal dung
dé wo canh trong dién duh, fracal dé mo 1@ thién can, khi tamg,
kinh t&, sinh thdi, van wdn, vdn vdn va vdn van. Ta qui bin rin
va b cubn vao cong viec dén néi moi thit dang bar daw v nén
lon xén, dac bige la ue khi ho tron tu «do trong U thuyét hon loan.”,
Fractdl wii, giong nghe ¢6 vé rdt mét mot.
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Giong noi lai vang 1én: "BPimg phan nan kéu ca nita! Li
thuy&t hon loan da dem lai cho dng vai diém khac la md. Néu
khong co i thuyér hén loan, Ong s& mai mai chi lap di lap lai
mot (quy tac va tao ra mot ki€u ding ¢t rich ma thoi, it nhit thi
khi mot thong s ddu vao nao do thay déi, mot cai gi dé hoan
toan khic c6 thé se duge tao ra”.

Cide bax dau cia moe fractal dam may.

Ca le la émg noi dving. — Fractal tha dai buin ba.

- Tét nhién la ra dang rd1. Ong hay nghi xem thit nham
chan biét bao khi mai mai chi mdr hinh dang ci, vi nhy mor
hinh vubng hay hinh ton i nghigp. — Gipng ndi qua quyét.

— O, nhugng it nhat thi ciing khong 6 ti bat ngir nao vé hinh
vuimg hay hinh trim ca. = Fractal phdn 1ng lai.

— Chinh xdc. Cudc song diy nhiing sy ngac nhién, dé chinh
Ia i do rai sao ho lai thiting xuyén goi dng d&€n vay. Ong gidng
vdi cude sdng han. — Giong naéi ¢6 vé nhu khen ngoi Fractal.

—Y éng noi ta la con nguii. — Fractal héi lai.

- Ta khong ¢6 ¢ d&n mic vay dau. Hon nita tat ¢i cudc song
ciing khong phai [ con ngudi co ma. Hay chi noi raing Ong rat
khac thudng va ang la phi Euclid! The rdi sau 13i nhan xét Ay,
giong n6i bidn mat.
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PI1 TIM DIEN

P ? s Fractal xinh dep nay dugc
TI..CH CUA l-..l-INH rao ta nam 1904 hdi Helge von
BONG TUYET Koch. Bé sinh modt duting bong

ruyét Koch, ching ta bat diu
bang mor tam giac déu. Chia mdi canh tam giac lam ba doan
Jéu nhau Xoa doan & gitia mdi canh di va dyng ra phia ngoai
ram giac mOt min nhon tao véi doan bi x6a dd mor ram giac
déu. Lap Lu mai qud tinh trén cho mdi canh mdi nhan dugc.

Hai tinh chit tuyét vai cha fracral, ma lai ¢o vé& nhit mau
thuin lu

Dign tich bén trong dudng bong tuyét bing
§/5 dién tich cia tam giac ban diu

Chu vi cha duing bong tuyét bing vo
cung.

Dusi day [ mor chiing minh khong chinh
tac vé dién tich bén trong dwing bong tuyét.
I. Gia sttdién tich cia ram giac déu ABC la k.

II. Chia ABC rthanh 9 tam giic déu
cO dien tich a bing nhau nhu hinh ve. Suy W

rak =9a.

Ching ta sé tinh gi¢i han dién tich mot trong 6 miii nhon
ban diu cda hinh bong ruyér. Biét ring dién tich cia mii nhon
16n 12 a, bdi nd bang mor trong 9 tam giac rrong ABC. Mdi mai
nhon tiép theo sinh ra tt nd ¢6 dign rich L 7;', , tuong w nhu
tam gidc ban ddu bj chia thanh 9 tam giac nhd hon. Thye chat
la mdi mai nhon bi chia thanh 9 tam gac bang nhau va ¢
thém hai tam gidc moc lén tr do.
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BUOC III: Chi ra cong thic tinh dng dién rich cic tam
giac sinh ra ti mai nhon nay.

BUOC 1V: Cong 6 dién rich vita tim duge tir 6 mai nhon
vdi dien tich phan con lai ¢fa tam giac ban ddu, ching w o
bicu thac 1V,

e T " - e & e .
BUOC 1IV: Duic bign ddi thanh BUOC V. Day trong
ngodc vuong 1a mot ¢ip s& nhan véi cong boi 1a 4/9 va gia i
ban diu Ixh 2/9. Vi the, ching ta ¢6 thé tinh gidi han cia né:

(2/9)/(1-(4/9)) = 2/5.

___- e

11 1—(f L):) '(qﬂu) ]

Chi + L (@
oy og L
A o nhgm U T m-.

i ['1 ! l(é) ' 3(\3% )4 | ](t) 9 u) i (t) 9.9, L)) ]h o
V. [1 + . + g__-T 2.4, 4y j ]ﬁrl t Ga
[o 57 557~ 5 ) ]

BUOC VI Th& 2/5 vao gidi han cta day, ching ta nhin
ducc [1+2/5)6a+6a = 75a/5.

Bay gio, chang ta cin bi¢u dién dién tich hinh bong tuyét
theo dign tich k ctiu tam giac ban diu, Vi k=9a nén a=k/9. Thay
hiéu thiic nay vao 72a/5 ching ta nhan duge (72/5Xk/9)=(8/5)k.
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NHUNG PUONG CONG QUAI VAT

/\ Cic bk hinh thanh

/ a tam gidc Sievpinski
/ \ Giia sz dign gch cua tam
giae déw ban daw la mit
dim v dign wh Timg
dign tich i cdc tam
gige den wa ordng lan
he dvx chi ra tomg
5 b diu nen Gid sit
cde tam gac mau den
la nhimg ving b ba
i, Nhan xét rdng wing
digm tich cia cic tam
giac trang lidn wee gidm,
i la dign dch wving
tring dian dén 0V
vy, didn wch cua tam
gidc Sievpinsks uén wh O,
trong khi chu v cia no

i dén v cung

Cho d&n khi Benoit Mandelbrot tao ra thuir ngtt “fracral”
vao cudi nhiing nam 1970, cic duing cong nay van duge nhic
d&n nhu nhiing con quii var. Cac nha toan hoc bdo tha the ki
XIX coi chang [a vo li. Ho khong chap nhan va cang khong
cho 1a ching dang d€ tim hidu bai chiing mau thuidn véi cac
khai niém toan hoc da ¢o. Vi dy, mot vai dudng trong so ching
I3 cac ham lien we (him khong c6 diém ngit quang nao)
nhung khong kha vi, mot s6 ¢6 dién tich hitu han nhing chu
vi vo han, con mor s& khac thi lai ¢6 thé 1ap diy khong gian.
Tam giac Sievpinski” (con duge goi la tham Sierpinski) ¢é chu vi
vd han va dién tch hiu han. Hinh vé bén trén minh hoa vi
sa0 dign tich cla tm giac Sierpinski lai bing 0.

(1). Eraic dae theo tén qia nha toan hpe Wadaw Sierpimski (1882 - 1920),
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CUOC TRANH CAl VE TAP HOP
MANDELBROT

Vao the ki thd XVII, cac
nha toan hoc 161 lac nhu Galileo,
Pascal, Torricelli, Descartes, Fermac,
Wren, Wallis, Huygens, Johann
Rernoulli, Leibniz, Newron mai dé
¢ v khim phi cic tinh chat cta
Juong xicldit. Ngay khi xudt hign
nhitng phat minh vé duiing xicloit,

thi 3éng thai cang xuir hign cic
tranh cai vé& vigc ai la ngudi dAu rién tim ra nd cing nhimg
budc t6i vé hanh déng an cip ¢ tudng va danh gia thap cong
mrinh cGa ngudi khac, B6 chinh {a i do khign duting xicloit duge
ngutn ta dar cho cai tén A gud tdo bat hoa hay nang Helen ciia
hinh hoe. Cic nha toan hoc thi ki XX thi dudng nhu lai ¢6 moe
Helen méi cda hinh hoc, d6 la tap hgp Mandelbrot.

Al la ngwii dau tien tim ra thp hop Mandelbrot?? Day la
cau hoi rat néng bong giita cac nhi todn hoc ngay nay. Cac ing
cu vién la:

— Benoit Mandelbrot duoe nhdac dén nhit b ngutit tén phong
nhd cong trimh Clid dng vé fractal vao nhimg nam 1970, Cdc cong
trinh cria Mandebroe chi ra cdc bien neng cia tdp Manddbrot duae

(1. Xuir phde 1 can chwm 14 cuse diuen dimh Troy trong dhan thoar Hy Lup.
Hdden Lo con gdi cra than D va Leda, bi Paris bdt coc. Quan doi Hy Lap 4
gumyg thuyén 16 chanh Trov J€ gumh lu ning, gdy nén cude chrn thanh Troy
N teny,

(2) Hinh trén la dang fractd quen thude nhar cia tap hop mandedbroc. Tap
Mundelbrot [x mir hdu vde trong 6 nhig fracal, nit chua o sd ede fractal. Tép
hop nay duk sinh I méc phumg tinh lap, o dy +¢, omg do 7 ea ¢ Lt cdc s
phie, ¢ nhan cdc gia 11 gilf han trong mae duimp bim xde dinh
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xuat ban vao ngay 26 thing 12 nam 1980 tén tup chi khoa hoc
Annds, Vien han lam Khoa hoc New York. Cang trinh thye s cuia
ong v eip Manddbrot xudt bdn vao ndm (982,

— John H. Rubbard wi (rimg BPai hoc Corndl va Adrien
Dowady tai trumg Pai hye Puris da dae wn cho wip Mandelbrot
vao nhimg nam 80 khi ching minh cde kua canh khde nhau
aa no. Nam 1979, Hubbard noi ong gap g vt Manddbeor va chi
cho Manddbrot xem lam cich nao 17 lap vinh cho mdy tinh 16
cde ham lap. Hubbard thita nhan ring Mandelbrot suw do da phat
trién mot phumg phap manh hon 38 tuo ra cdc hinh dnh clia wp

Mandelbrot.

— Robert Brooks va J. Peter Mutelski tuyén b vdng ho da phat
hien va mo td tap hop ek ca Manddbrot moe cach doc lap. Tuy
nhivn, oong trinh cia ho chua dide ait ban cho dén nam 1981

~ Pierre Futon da ormh bay cdc anh chdt khdc thuimg cia cdc
tdp Julia vao khoung nam 1906, com cing oinh cda Gaston Judia aé
cdc tap Julia ra dof con som hon cd i Fatowe (Ce tdp Judia duk
coi 1o diém khai ddu cva tip Mandelbron)

Ai méi 13 ngudi dau tien tim ra tap Mandelbror day? Co I¢
[a it cd nhitng nha win hoce rén.
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| THE G101 TOAN
Cé mét s ndmg tigng la

thuimg ngay cd tromg txin hoc. " TRONG
T i VAN CHUONG

Si¢u lap phudng bon chidu ¢6 phai 13 dicu tudng tuong trong
toan hoc khong! Licu ¢6 phai khéng gian “thuc su™ duy nhat |2
khong gian 3 chiéu hay khong? Ching ta bigt ring trong hinh
hoce Euclid, di€m 1a khii nieém diing d€ chi vi trd, né khong thé
nhin thay duwic bdi vi né cé s chicu Ia 0. The nhuing, ching
ta lat nhin duoe mor dogan thing rao béi cac diém khong nhin
thay nay. Con mac phing chi sao? N6 ¢ hai chidu va do day
chi béng mor digm. Mac phing la gi trong the gidi cla ching
ta? Hay xem gid mar chu cia hinh hoc hyperbolic, dudng ti¢m
can cua cic ham mo, tinh vo thn cha cic s6 sieu han. Hay xem
cic s6 Ao, mar phang & phic, fractal viv tham chi i moe dwing
rron. Nguoi ta phdi o hdi rang libu chiing co thé wm wi tremy thé
gidl cduing ta hay khong? Mic db khong c6 nghi ngd pi vé sy ton
tal cta ching erong cic hé théng toan hoc tuong ung, ching
van chi A mo hinh trong the gi¢i ciia ching ta.

Rat nhitu van ngheé s va c¢ic nhi toan hoc da van dung
cac khai niém wrén dé€ midu ta th& giGi ma ¢ do ching ra disi.
Cac nha van nhd Dante, Italo Calvino, Jorge Luis Borges va
Madeleine L'Engle da van dungtoin hoc viocac sing tic ciaminh.

Vio thé ki thit XIX, nha toan hoc Henri Poincaré da tao ra
ma hinh cla the gidgi hyperbolic trong hinh tron. 3 a6, d8i vai
car cd moi thit va cic cu dan, the gidi tron cda ching 1a vo han.
Rar k& cac sinh vat hay tao var nay i gl, moi thi s& thu nho lai
khi chiing di ra xa tam hinh tron va to [én néu tién lai gan tAm.
Didu ndy ¢6 nghia 1a ching s& khong bao @i tigén dén duge
bién cta hinh tron, Do d6, dai vai cliing the gidn [ vo ctng.
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Bite tranh Gidt han wmg trom [V (Thién duimg va dia nguc) cia MC. Escher miéu
wi mor the gk gof cho e nfet dém thé gide hyperbolic cia Henm Pomeare.,

Nam 1958, hoa si M.C. Escher da lim maot loat tranh khic gb
co ren la Gidi han vong oom 1 11 11, IV, ching cho chung ta hinh
dung vé nhimg gi ma Poincaré da md ti. Escher miéu td thé

oidi nay la ve d!:_"'.f.‘ ca the giol vo cung tromg mylt [)."hfng Mié‘p k",

Nha vin Madeleine L'Engle trong tidu thuy&t A Wrinkle In
Time (Nép gdp that gian) cda minh lat stt dung siéu lip phuong
va khong gian da chidu nhu la phuong tién cho phép cic nhin
vt chu du ngoai khong gian. “... vdi chidu thit nam, ban hay nhan
déi chiéu thit te v6i thém vao bom chiéu kia. Nhit do, ban sé ¢o thd di
chuyén trong khéng gian ma khimg can phdi di xa.. Noi cach khac,

dumg thang khong phdi lia khodng ngdn nhdr givea hai diém.”

(1. MCEscher, Harry N. Abrams, Inc, New Yerk, 1983,
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Italo Calvino thi miéu td the& gisi trong mor diém trong
truyén ngan Thé gidi trong mot diém ciia minh. Sang tao tai rinh
clia 6ng khi€n ngudi ta tin raing mot the gidi khong chidéu nhu
vay thuc s ton rai. "Tatr nhién, chung wa déu ¢ do, — Qfwfg gia
noi, - chung ta com co the & dau dugc nita? Luc do sé khing ai hiét
rang con c¢i khong gian. Cd thot gian ciing vay: chung ta can thii
gian dé lam gi, dé nhét minh chdt nhw ném trong do & Téi noi
chat nhw ném, sit dung mot hinh dnh van hoc: trén thyc e, tham chi
con khong c6 cd chd cho ching ta nhét vao nita. Méi diém ciia moi
chung ta trimg v mdi diém cia nhimg nguot khdc tai mét diem
duwy nhat, do chinh la nd ma wit ca chung a da &”

Nhin lai thai ki trung ¢d vai cudn The Divine Comedy (Théan
khiic) ciia Dante, chiing ta nhan thiy cac vir thé ctia hinh hoc
Euclid chinh la c¢an ¢t cho dia nguc ¢da Dante. Hinh non dugce
ding dé€ giam gid con ngudi & cac ting dia nguc. Trong do6,
Dante diing chin mat car hinh tron déng vai tro nhu nhiing co
s phan nhom toi 4c cha con ngudi.

Hinh 1@ trich t¢ cuim Than khic cie Dante Mt cdt i cac hinh cdu déng wm,
tremg i Trai PXae ndm trong mdt ciw (chua diemg ngog bain) cia Mar Trang, it
ca chung duic bao quanh bai mat cau (chiia dwmg ngoa ludan) cua sao Thiy.
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Trong nhiing nam 1900, vo cung da duge k& dén rong cudn
The Book of Sand (Sdch vé Ciit) cta Jorge Luis Borges. Nhan vat
chinh trong truyén ¢6 duse mor quyén sich thin ki “S6 rang
cut quyén such nay khong lon hon, ciang khong nhé hon vi cung.
Khing trang nao i didn cang khong trang nao la cudi cd. Toi
khong bict s chiing lat dwge ddnh s8 tiy tign nh vay. C5 18 dé dm
chi rdng cdc phan o cia mét day v6 han 6 the la bie ld 6 nao’”.
Quvén sach nay dia Anh hudng tidu cuc t6i cude song va cich
nhin & moi var cta nhan vat nay cho dén khr anh nhan ra
ring phai tim cach dé bac bd nd. “Toi nghi ¢ hig, nhung i s
rang d& thicn mot cudn sdch day 16 cung c6 the sé phai dor né mai
mai va hanh tinh cw cuing ta s2 chét ngat trong bién khoi'. Ban
@ xtt li tinh hudng nay nhi thd ndo day?

Cac nha khoa hoc vidn adng ciing st dyng cic v tuding
toan hoc d€ tao nén the gidi trong sach ctia minh. Vi nhu rrong
tap The Next Generatim (Thé hé md) ctia bo phim Sear Trek
(Tram vid try), con tau vii tru bi kéo bdt mot luc vo hinh vé
phia 15 den. Chi khi quang canh trén man hinh thu thay ddi
cac thiy tha phi hanh doin méi nhan ra luc vo hinh [3 mot
the mdi hai chiéu cla cac sinh vt ti hon.

Cac nha wodn hoc vdi ddy dp cdc § tuding cda minh da
khufly dong o tudng rugng cua ching ta, khi€n ching ta phai
i hoi: Ligu ching ¢o thdt hay khing? Vi ho, chang ¢6 rhat. Ho
quen thude véi the gidi cla cac ¥ wdng - <6 lé khang chat vai
ching ra, nhung du gi cang [ thae vaoi ching.






TOAN HOC VA
NGHE THUAT

NGHE THUAT, CHIEU KHONG GIAN THU 4
VA LAT MAT PHANG KHONG LAP

TOAN HOC VA PIEU KHAC

TOAN HOC, THIET KE VA NGHE THUAT
TOANHOCVANGHE THUATCUAM.C.ESCHER
HINH HOC XA ANH VA NGHE THUAT

PHA TRON TOAN HOC VA NGHE THUAT
CcUA ABRECHT DURER

NGHE THUAT MAY TiNH
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Bicu dep nhat ma con nguii cé thé cdm nhan

dwgic do chinh la bi an. No la nguin géc aia

nghe thuat va khoa hoc thic thi

—Albert Einstein

Mai lign hé gitta todn hoc va nghe thuit duong nhu con
rat xa la dSi voi nhiéu nguii. Nhung nhiing the gigi hinh hoc,
dai s3, khong gian Ja chidu hay may rinh da cung ¢ip cho cic
nghé si cong cy d€ kham pha, nang cao, don gidn héa v hoan
thién cong vige cha minh. Trai qua nhiéu th& ki, cic nghé si
vi tac pham cla ho da chiu anh huding cha cic kién thic va
cong dung chia toan hoc. Nha digu khdc Hy Lap c8 dai Phidias
st dyung t 1¢ vang trong rat nhiéu tac phim ciia minh. Albrecht
Diirer thi mugn cac khai nig¢m cia hinh hoc xa anh dé o
ra ¢ac cAu tric hinh hoc ¢6 vai trd quan trong trong ki thudc
in an cac chit La Ma. Trong nghé thut Hdi gido, vi cac hoc
thuy@t ton gido cim st
dung vat thé dong, nén
cac nha nghé thult
da dua vdo toan hoc

nhu [3 mor 161 thoat
> .
Mot e phac thao tremg 56 ghi chep cua dE-' sang (o - I"I.:L'{IJY!"E-II
Lemmardo da Vmci ma tad cac durmg thdng nhan dua he dén cic
héi r dén diém do. tranh bi&n hinh phong
phu. Leonardo da Vinci
cAm nhan: “. khong co nhu cau nao cra com nguii ¢d the goi la
khoa hoe, tric phi no theo dudi con dutmg aia mimh thing qua cdc
phat biéu va biéu dién todan hoc”. Cac tac phdm dieu khic va cic
bitc hoa ca Leonardo thé hién sy nghién nghm vé hinh chir
nhit vang, ti 1é vang va hinh hoc xa dnh, trong khi cic thiét k&
kign tric lai thé hign kien thiic cla éng vé cdu tric hinh hoc
va cic loai d6i xiing. Trong phan nay ching ta sé cing tim hiéu
mot vai vi dy vé mdi lién h¢ giita todn hoc va nghé thuit.
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NGHE THUAT,

CHléUKHONG Todn hoe dua ching tu
. . vao the gid cua cac

GlAN THU TLg VA quey lude ueér doi, khimg
LAT MAT PHANG chi' the gidh hign thie
KH()NG L‘:Ap ma moi the giol co the
P ctr déw phai rudn

theo chung.

—Albert Einstein

Trén bic tranh son diu, nmisi hoa si bude phai thé hign
nhiing cam gidc cua khong gian nhidu chiéu wén khong gian
hai chiéu. Cac hoa si tgng hinh thoi ki d& ché La Ma Pyzantine
da miéu ta cAnh hanh 1& ton g@ido ba chiéu trén mot khong
gian hai chidu, dem lai cho khung cinh dang vé hét sic huyén
bi. Trong sudt thoi ki Phuc hung, cic hoa st da st dung hinh
hoc xa anh dé bign bic tranh sin ddu phing chanh the gidi
ba chiéu nhim chuy@n tdi ¢cdm xac cda minh. Ngay nay, toin
hoc dong vai o tich cuc trong vige khai ggi niédm cdm hing
va cung cap nhiing cong cy cho qua trinh sang tao cing nhu
truyén dat cic ¢ tudng ctia ngh¢ si. Ho dung toan hoe dé thoat
li d&n nhing khong gian nhiéu chiéu hon. Siéu lap phuing®
s mde vi dy, nod da dua cac nghé s1 tién thém mdt bude vao
chidu khong gian thi ne Vao daus nhiing nam 1900 kién mic
su Claude Bragdon da phong lai khai siéu 1ap phuong trong céc
tac phidm bdn chiéu clia minh*". Cing bi cudn har bai sidu lap
phuong, Salvador Dali'” lai rim hiu roan hoe d€ tao ra md hinh

(1), Bicw didn bem chite cda mée hunh Lip phiamg

(2). Crng hic dii Bragdom sz dung cac dumg ma phumg tremg trang o1 kién
e wi thiet ké do hoa aia sach bdn va vdi vee

(3) Dali; ien b vt Kwa Toan tnemg Pai hoe Brown, My dé bié thém thimg
un chi e,
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situ lap phuong md [hm diém nhan cho biic hoa ¢o tén The
Crucifixien™ (1954).

Neew Lip phuamg mat la ngrdm cam lumg
cho tac phim The Cruaifixion (1954)
ae Salvador Dali. Vign Buo tang Ngh
e Quic gl uwd whig o B siae tap
Chester Dale, 1955, (353)

(1), Biee hoa Chita Jesius b dong dinh e ciay thanh ga hmh siéw kip plaamy
it him chidw
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Ngay nay, rat nhiéu nghé si theo dudi con dwing nghé thuit
gin lién véi todn hoc, dac bige [a wan hoc cha dé it mat phéng
khong Eip, khong gian da chiéu va d0 hoa vi tinh. Thigt k& da
hoa vi tinh cta siéu 1ap phuong tao bdi nha tan hoc Thomas
Banchoff vi nha khoa hoc may tinh Charles Strauss & cruang
DPai hoc Brown da cho ta hinh dung vé moe siéu 1ip phuong
chuyén dong vao va ra khoi khong gan ba chidu. Rat nhieu
hinh &nh khac nhau vé sieu lap phusng trong che gidi ba chiéu

cing duge ghi lai trén man hinh may tinh bang cach da.

Nhd [am quen vdi cic Iinh vue toan hpe, hoa sT Tony Robbin
da ve sidu lap phuong trén tranh son diu 3D (ba chiéu), rong
d6 bic tranh son ddu dong vai trd nhu Ih mor mar cie cda siéu
lap phuong. Lat mat phang khong lap, lar mar phing Penrose,
hinh hoc gia tinh thé v dai xing 5 13n? da gitp 6ng sing tao
ra cac ciu tric tuyet v, bidn ddi ty theo géc nhin cda noiis
xem. T phia nay ta thay mor day cac tam giac, con it phia
khac ta lai thay nhitng ngoi sao nam canh k& lai v8i nhau. Su
k&t hop gitra lat mat phing khong lip 3 ¢a dang hai chidu va ba
chiéu dan quven véi nhau thianh mot loai d8i xting khic thudng
s¢ cha chiing ta mét hinh dnh trong gAn nhu A mau thudn.

(1. Lt nuie phing khang lap la bar mar phing bing cdc vien gach hode cde hinh
wott nhidw hifu dang khong theo hoa van nao cd.

Por udw n lan: Néw mit hinh khémg thay doi khi guay nd mae goc 3680/ thi
no e gan b dot xainpg n lan, Vi vay, hinh L1 doi xaing 5 ldn néu ng giir nguyén
Lhi b quas mioe goc 72

Cnd einh the 1a trang thdl m3i duge m ra e chat vdn. Chat ran due cho la ton
ru chi o hai erang thai: ©6 dinh hink va tinh thé Trong trang thdi v6 dmh hinh
cae ngrven af (hode phin i) «1p s€p mér cdch ngaw nhién, con & trang thadi tinh
the’ Chtowg sip xép tudn hoan theo ting don i cdu orie. Phadt hign o8 gid tinh the’
Lt cho thay myic trang thai mad, rong dé cde don of sdp xép khéng tdn hoan o6t
et sz Jie venyg la thuimg, of dy nhu d8i xaimg 5 lan - kidu dét xing khong ton
tal beng e v dinh Rinh ¢a tinh thé
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Chiéu, khémg gian, trong am,
doi xing, cde déi tamg hinh
hoe, ip hop bie la nhimg khai
niém toan hoc can dén khi mot
nha dieu khidc sing tgo nghg
thuat, trong d6 khong gian
doéng vai tro dac biér doi vai
mot tac phim didu khic. Mot
& tac phim chi€ém chd trong
khong gian giéng nhu ching ra
v tat ca cac sinh vat khac, Vi
chang, trong tam™ la diém nim
bén trong rac phim. Chang [a
nhiing var thé dat rén mar dar
va chi®m chd trong khong gian
theo caich ma ching ta cam
thiy dé nhin va thodi mai nhat.
Vi dy nhu bic tugng David cia
Michelangelo, Discobolus (Lwc st
ném diz) ctia ngh nhan Hy Lap

TOAN HOC VA
PIEU KHAC

Bue namg The Discobolis (Muxing
nam 450 oCN) qa Myrem, due
hdng dimg, midw td mit ud the trong
quat trinh chidin by ném dia

c8 dai Myron, St. Fracis on Horseback

(Thdnh Francis trén hg ngua) cia Beniamino Bufano, it ca
chiing d&u ¢6 trong thm nim bén trong tugng. Mot vai tac pham
dieu khic nghe thuat hién dai thi lai dua gion véi khong gian
ba chiéu theo cach cia rieng ching. Chang sit dung khong gian

nhu mot phan khong thé thi€u cia tac phdm. Vi thé, trong tam
¢6 the [a moe difm niim & khong gian bén ngoai khai var chat
ctia tac phdm nhu Red Cube (Lap phuemg dé) cia Isamu Noguchi,
Edipse (Thién thi) cta Charles Perry, hay nhu Vaillancoat

(D). Trong tam la dizm ma tai dé moe wit the cin bdng. Vi dw tromg wim
tam guic b guo qia ha dumg g newn
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Fountain (Pai phum maic Vaillancoat) ¢da Louis Vaillancourt. S&
tac pham con lai phy thudc vao higu (ng qua lai cda ching
vdi khong gian. Vai loar tac phdm nay khong gian bao quanh
ching (tap hop bi clia tap cac diém trong tac phdm) cing quan
trong nhu chinh ban than ching viy. Chang ta hay cling xem
tac pham Zine Zine Plain c¢ta Carl Andre. No duge dac trong
mot can phong trong, khong ¢ bar ki tac phdm hay dé vac nao
xung quanh. Gia di cia nd [a mot hinh vuong [6n x&p bdi 36
hinh vuong nho, dar trén miar san. Can phong chinh la khong
gian bao quanh vi Carl Andre midu ti ric phdm ctia minh nhut
la mot “lat ¢dt cia khong gran™. Mar s rac pham dicing nhu
con thich thic ¢ trong lue,
nhu ¢ic mau lap ghép caa
Alexander Calder vén sy
can bang va déi xing h&
sitc tinh &, Red Cube cda
I[samu Noguchi thang bang
mot cach la ki mén cic
truc cta nd. Tham chi co
ci nhimg tac pham sit dung
tran diar nhu I3 mot phan it
yéu trong nghé thuar nhim
thé hien v dd cia rtac gia
nhu The Rwnming Fence?

cua Cristo, Secant (Phimg car

0
o) ctia Carl Andre vivcic 1y, pham Bai phun nutse cua San Franasco

hinh thao B an weén cianh oo trong @m la moe digm nam o khong gian
phut ngoai

ddng lda mi nudc Anh.

(1) Nehe thaee va Vae b, Leomerd Shlam, William Momrow & Ca. NY, 1951,

(2), Tac pham i mie hang rao mang can 55 m, dai 4 km dage ding trén
malt Jde kéo dai ne East-\West dim Freaway 101 phaa bde San Franciscn, hoan
thanh vae 107091976
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Thong thudng, ban chit vat li cha cac tic pham thudc vé §
niem doi hoi phai ¢d hidu bidt vir cac kién thic toan hoc thi
mdi ¢6 thé hoan thanh cong vige. Leonardo da Vinci da phan
tich mor cach toan hoc hiu hét cac sing tic cia minh trude khi
bar tay vao lim va néu M.C.Escher khong xem xét ki luing yéu
t& toan hoe trong cac ¢ widmg vé bidn hinh va dnh ao, thi cic
tic phim cha ong sé¢ khong
thé bi€n déi ry nhién dén vay.
Ngay nay, ¢d rat nhidu nha
dieu khac rim o1 toan hoc dé
md rong nghé thuat cda minh.
Tony Rebhin Jimg cac nghién
cttu ve hinh hoc gia tinh thé,

hinh hoc chién thi o va

khoa hyge may tinh A& phat

Bt phac hoa o Lemardo cho thay
trien I‘l_};lll} lhu.fil. i'mng hl'ft'_ phan wch o dng v b xemg om
ngdL

dieu khic 1o lon Easter Egg

(Tnmg Phuc sinh), Ronald Dale
Resch da phai van dung hét
cAm quan, rai khéo léo, win
hoc, may tinh va ca d6i ban
tay cGia minh d€ hoan thinh
tic phAm. Con nhi toan hoc -
nghé si Helaman R.P. Ferguson
lai dung dieu khic rtruyén
théng, may tinh va cic phuong
rrinh toan dé tao ra Wide Sphere
(Qud cdu lim) v Klem Botle
with Crosscap & Vector Fidd
l'ac pham Continaan i Chavles Pery. (Binh Klein vdi ddi Mdbius va

Viem hio ting Khi quoén va Khing
gian Hou Ky, Weashingtem D

tmamg vectd). Vi the, sé khong
ngac nhign khi ching ta chiy
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nhiing mo hinh toan hoe cang déng thai 1a cac mo hinh ngh@
thuat, rrong 56 do ¢d hinh 1ap phuong, da lap phuong, hinh ciu,
xuyén, nat ba 14, dai Mobius, da dién, ban ciu, cic nat, hinh
vudng, tron, tam giic, hinh chép, lang tru,.. Cac déi nigng roan
rrong hinh hoc Euclid va dpd thi dong vai trd quan trong
trong nghé chuie dién khac coa cic nghe thudt gin nhu Isamu
Noguchi, David Smith, Henry Moore, Sol LeWitt.

Khong ¢in @i cac bae dieu khag, todn hoe vin tdn rai nhuy
nd vén ¢d. Neude Lai, tac phiim ciing cd thé duge suy nidng va
tao nén ma khong ¢in d&€n w duy win hoc. Tuy nhién, toan
hoe van Tudn dn tai trong nehe thuat, gidng nhy nd o rai

trong ty nhién vay.

Mt mav lap ghep Alexander Culder. Toa nha phia ding
Phimg trien Lim nehe thude Hioa kv, Washingun [
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DUA TOAN HOC VAO "PA"

Nir ba la, xuvén,
hinh ciu, vectd, dong
chay, chuyén dong, do
[a nhitng y&u o oan
hoe e& hitu trong cic
tic phim di¢u khic

ctia Helaman Ferguson.

Chuing ta vin thuong
nghe nhic dén vige
cac nghe si dung
toan hoc dé€ sing tao

ngh¢ thuat. MOt trong

sO0 d6, nha toan hoc

Eine Kleme Rock Musik 11 5 b
Ed Bernik chyp. Trch o Hdumum Fergusm I"l;_[h@' si Helaman R.P.

Foan b tromg da v dimg et Cliore Ferpuson I"L'I‘L’Ll‘ﬁl mn. J 3 ‘;h“\{'.” u

Nhom sing tiac Meridian, Bln quyén niim 1994 N . N ;
ve dep cha toin vio
trong cic tac phdm phi thuong cia minh, Ong noi: “Toan vita
[2 moOt hinh thic nghé chudr, vita Ta mot khoa hoe... Taoi tin ring
ching ta ¢ thé dua roan hoc dudi hinh thac k&t hgp vai mi

hoe @i toan theé naei xem trén khap the g™

B¢ tao ra nhimg hinh thi ki Ly, Ferguson str dung cic phuong
phip trong dicu khic rruyén thimg, may tinh va cac phuong
trinh roan hoc. Cac tic phim clia 6ng mang nhiing cii tén cang
kha la nhu Wild Sphere ((Qua can houng da), Klem Boule With
Cruss—cup and Vecun Fidd (Bah Klein vt dai Mobius va mamg
vected), Torus (Xwyen), Umbilical Torus With Veector Fidd (Xuyen rom
vob trimg vecton), Whaledveam 11 (Hmh cau co sung).

(1) Trich tie hai Nhitng phwng trinh trong Ji dang oim ap chi Science News

(i mie Khow hoe) edp 135, ngay 8 thang 9 maam 90, tae gl loars Pegeram
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“PE TRUNG” NHO TOAN HOC

Ngay tif dau khi Ronald Dale Resch
déng v nhan nhiém vy lam mot

qua trimg Phyc sinh khéng 16
cho thi tidn Vegreville rtai
Alberta, dng da nhin ra
minh phdi vin dung todn

hoc cho cong vigc nay.

Qua nhidu nam, Resch

da cdi rien nghé thujc
chuyén hoa khéng gian
hai chidu thanh khéng
gian ba chid¢u. Cong viéc

va cic vin dé ma ong chn
giai quyet thude vé roan hoc,
nhung lic dd ong mai chi hiét

rat it veé rodn. VGi nhiéu tim vt

licu khic nhau nhu gidy, nhom, ong bién ching thanh cac tac
phim nghé thuat bang ki thuat gap do chinh minh phat trién.
Ong gidi cic bai toan hinh hoe bing linh cam, sy tai tinh, toan

hoe, may tnh v doi ban tay cia minh.

Suy neght ban dau cda éng khi thiét k&€ tring Phyc sinh a
tao hai hinh elipxdit (elip tron xoay) lam hai dau triing va mor
hinh tru phinh lén lam phin gitta. Nhung 6ng sém nhan ra
ring khong thé lam theo cich dé. Hi€u riing roan hoc hign tai

khong du dé gidp minh hoan thanh cong viec", ang bidt ong

(1. Phuamg omh dae s cho duimg comg hinh qued tmng dugde nha tdn hoe ngid
I"Ju[‘ — Reme Descartes (1396 — 1650) tm va. Nam 1342, khi com la mdée thanh nién,
nha tan hoe Seetden James Clerk Maxwell (1831 — 1879) da nghi va phiamg phap
dé dimp hinh gud g bang mat cdi bur, mot s dedy va cic dinh mic
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phai ti Lim moi thit mor minh. Thi&t k& cudi cling cia ong
cho qua tring Phuc sinh long fay cin tdi 2208 tim ghép hinh
tam gidc déu vh 524 tim hinh sao ba canh déu ¢ do 16n oy
thudc vio vi tri cha nd trén qud tring. Ong phat hién ra bang
cach thay d8i goe x& mdt cht (et gdn 1© d&n 7°), cic eim ghép
phang sé cho cAm gidc cong, tit d6 hinh thanh nén cic duong
vien trén qué tring. Tac pham dicu khic Tritng Phuc snh khi
hoan thanh ¢6 chidu dai [ 257 foot, téng 18,3 foot va nang
5000 pound (1 foot = 0,3048m, 1 pound = 0,454kp).
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TOAN HOC, THIET
KE VA NGHE THUAT Cac hinh dudi day da

va dang duge dung trong

cac thiét k& nghé thuit va
dd hoa. Pige tao nén nhd todan hoc, nhung diéu d6 khong lam

mat di vé dep-va sy duyén dang griin di cua ching.

NHUNG NGO SAO TOAN HOC

Cac hinh vé& cho ching ta thay cach thiic dung hinh sao
bing cac da giac déu. Vai cac da giac ¢o 0 1¢é canh, ban chi cin
noi cac dinh khong cung canh lai vdi nhay, khi vé xong hinh
sa0, ban se g lai dang diém ban dau. Con vai da gide ¢d chin
canh, hinh sao s¢ duge rtao bdi hai da giic xoay lech nhau. Hai

da giac ndy ¢o s canh bing /2 56 canh cda da gidc ban diu.

A
Nt

—

\ 4
Ty . <A

Y\
i

—
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NHUNG HINH THEU TOAN HOC

Nhitng nguti say mé toin hoc Jda

“theu” cac dudng cong fir hing
tram nam nay. That tha vi khi
ta kham phi ra mdt duting
cong hinh thanh nén ti mde
loat cac doan thing. Cic “miai
theu" (co dang doan thing)
hoa ra chinh la tiép tuyén cha
duong cong ma chiing vé nén.
Nguii ta ¢6 thé “théu” duong
tron, ,:[i!\. parabol, hypebol, Cuac dumg trim Jrqmq.hml vt hiem khi
. 3 . & oa ther cac dudmp chéo qua da gide 24 canh
Jdwcing hinh tim, dudng oc sén,
duong denta,.. Trong qua trinh théu cic dudng nay, ngudi ta da
phat hi¢n ra mort vai tinh chat dic biét cia ching, Dudi day A
cac budic theu dudng astroid (duong hinh sao).

Mot cach dé théu dutmg hinh sao ke cot
ne nhue mie cdi thang . Cac diimg Théw cac parabol.
trim 1 ban kinh cia chung dige ding

dé danh didw vi o1 may cia thang
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Nhean ciac himh DUGNG xOAN 6(

vumg nay la i

f -.J"‘}. 2 )
K '-ﬁ’? l A ddu tign ala quad TAO BOI CAC

ll-_“-: trmh tao himh 2
. NS xodn ::-L bén . DOAN THANC‘

Puong xoin 6¢ c6 vé nhu
la ddi nigng toan hoc mod A sy
chuyén dong. Ching la mor ho
cac duking cong bao gdm tii xodn
O¢ hai chidu nhu xodn dc ding
mac, xodn 0c Archimedes, cho
d&n cic xodn A¢ ba chidu nhu
concoid (vd s0) hay dicing dinh
dc. Cac duwng xoin 8¢ dinh dang
dén rat nhiéu linh vic trong cudce
sOng ctia ching ta va cic sinh vt

song trong ti nhién. Co thé ké

mor vai vi dy nhu xody & trén

™, diu con ngudi, dai hat hoa huing
e h/, € . . -
¢ ®L oA F duong, duong van trén vo s0, cac
B ' ¥ | day leo, kign tric, nghé thuit, cac
e = thiet k& db hoa,..
» i 3"'" ~
Y of AN Phamg xodn 6c tao boi cac doan
d 4 A8
- L Y - . Y% -
il thdng dugc hinh thanh biang cach
Eramg xodn oc nay dwe wo vémot loatcac da gif“:déutrm’-ﬁd*.’
thanh tic cde sd edn bdac 2 nhet moi hinh vudng nhé hon ¢6 canh
dinh i Psthuguras . 2 - ‘R :
: " [ dogan thing ndi trung diém céc

Bam con nhém bae daue bo tie bon goc cia hinh vidmg. Mii con
bo vé phia com bém phai e va di chuén vé 1am ol eic Jdi
khémg déi. Vi the, chung ham ndm f bim goc cua mde hinh
viemg. Pranig comg tan bt damg di ala chung la cac duimg
xdn o ddng gide Kich thue aia hinh vdmg ban ddw va i
dé cua chung @ xac diph thot gian chung gap nhaw
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canh ctia hinh vudng 16n hon ngay trude né. Nhin vao b hop cic
hinh vudng dé, ching ta khé ma nhin ra duge dudng xoan ac
néu khong 6 mau ching. Cac hinh minh hoa trong muc nav
mor var chi€t k& tha vi df cac duling xodn éc o bdt doun thing.

(6 rar nhidu cach xiy dung cée xodn 8¢ loai nay, Mot so
cach ¢6 lign he dén bin roan dudi big, i du nhu bai tosn bon
con nhén.

Mot duiimg xoan oc tao bt cdc dogn thang noi néng khac
By duong hinh chanh khi 18y can bac hai cac s& nho dinh li
Pythagoras.
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CUNG QUAN SAT CAC POI NGAU
CUA KHOI PLATON

Khai Platon - nhiing da dién 161 ¢6 cac mae 1a da gide déu
zhi ¢6 3 loai. Chang ra hay cing di tim mdi lién quan gita khoi

Platon va cac dor ngau cha chang.

T dien va div nedu aat o

Khoe bt digm 1a Khow muin har mgt Khot har méed meir
JdoE e ca e v dob ngdu ctéa i v die ngane i nn

B¢ tao ra d6i nghu ctia mar khai da dign, ngudi ta rim tam
ctia mdi mar da dién, sau 36 ndi tam cda cic mar co chung canh
[ai véi nhau. Cic hinh vé phia trén cho thiy ddi nghu cia i
dign [h mor ot dign, dor ngiu cta hinh lap phuong Ii mor bac
dien, trong khi dot ngdu cda bar dign Lai 1 mot [ap phuong. Do
neau cta khot mudcn hat mae [a khai hai mugi mat, con cia khoi
hai muoi mat lat [d khéi mudi hai mat. Khong ¢6 doi ngau nao
cua 5 khoi Platon la hinh gi khac ngoat chinh khaéi Platon.
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CAC DA DIEN HA CAP
BIEU PO SCHLEGEL

A

Tie béin

Lap phiamge

7\

Khvir bt don

@

Kheit muan hae it

7N

Khét hai muot mae

Trong hinh ben [ cac

Khor Plaron. Chang duoc aon
I bidn db Schleael theo ten
nhia toin hoe neudt Ewae
Viktor Schlegel, nguin da
phat minh ra nhimg bicu 4d
dac Midt niay vio nam 1883
Ching lam ching ta lien
tidng dén cac hinh ba chidu
chi€u xudng mat phing. Tuy
nhién, vé thue char, cic khai
da dien nay duge ve noi

ti€p trong hinh ciu vi chi&u
xuyén qua mét diém nim
rrén duong thing di qua diém
cuc be cta hinh cdu. Hinh
chigu nay ¢6 thé thay ddi tuy
theo vi tri noi t&p clia nod
trong hinh chu. Cic hiéu 38
Schlegel ¢é tinh char dac biet
la mdi mat cta da dien chia
hinh chi€u cla tat ca cac dinh
con lgi. Ngoai ra, biéu dd cho
ching ta thay tat cd cic dinh,
canh v ciac mar cOa da dién
du kich thude v hinh dang
cha ching da cthay ddi.
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TOAN HOC VA
NGHE THUAT
CUA M.C. ESCHER

]

e

!
{

m:?'"““m;f » ju

{
Cac quy ludt toan hoc khimg phai la phat

minh hu}' Mg W@o Cud con ngun. (:hlmg
don gian la vém co, chimg tom tai hoan
toan déc lap vov ot cuia con nguid. Piéw
lem nhat ma mor ngues thomg minh ¢ the
lam dwie, la tm ra va ght chép lai chimg.

—M.C. Escher

Va qua thit MC, Escher da ghi
cheép lai. Ban thac sy sé rat hing tha
khi ngidm nhin cic rac phim cia 6ng

ducn gée nhin toan hoc.

Hiu hét chiing ta déu quen thude vai
cac sang tac huyén bi vé bién hinh trén
mat phing ctia Escher. Ching vugt xa so
véi lat mar phiing truyén théng. Ong da
dua chuyén dong va rhéi hon sdng vio
cac bic hoa ndi néng nhu Metamorphosis
(Bién hinh), Sky and Water (Bau vroi va
mat nuic), Duy and Night (Ngay va dém),
Fish and Scales (Ca va wdy), Encounter
(Pang do). Ngoai bién hinh trén mat
phing, cic hinh bi bién ddi con co sy

thay doi trong chinh ban than ching.

Mot phin tromg tic phdm Metamarphosis 11
(Bign hinh D) cia Escher, 1994
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Qua ching, nouidi xem cd the thay duge sy tinh thong cia dong
vé cac khai niém toan hoc nhu tinh tién, phép quay va phép
doi xing trong ki thudt [at mat phing tuin hoan,

Escher cang sit dung ¢i cic dor rugng v khai miém trong
linh vuc topd. Dai Mobius dong vai trd chinh trong bdc tranh
kham gd Mabius 1, Mabius Il va trong bic Horse-man (Nguda
ngua). Ong tao ra cac nat ba 13 mdt cach 1ai tinh trong tac
phiam Knots (Nait) cia minh. Va mac din Escher ¢6 thé khong ¢o
chil dinh nay khi sang tac, nhumng bic tranh Snakes (Nhimg con
ran) cGa dng qua 1 mor tac phdm nghe thuar hoan hio minh
hoa cho cha dé i thuyér nae. Prine Gallery (Phong tién lam anh)
va Balecony (Ban céng) cing la nhiing vi du ruy@r voi vé bién
dang t6pd. Cac ban in da nay trong nhu [ duge in trén cac thm

cao su bi lam méo di mot cach ki didu nhd tdpo.

Bt Phong trién 1am anh cua Escher ma td bien dung topo
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Tron 1in cac chiéu khong gian ctng la chi dé roan hoc trong
nhiéu tic pham clia Escher. Trong Repiles (Nhimg con thin Lim),
Escher dii dita nhitng con thin [an hai chiéu trd nén sdng dong
hom it nhidu rong e the mion bo & khong gran ba chidu.
Cac bi€n d8i nng ty cang rim thiy & Magic Miror and Cyde
(Chice gamg va vimg trom than ki), Viée stt dung cac khii nieém i
hinh hoe xg dnh, cic phép phdi cinh, diém a0, didm 30 cong
chinh [a bi quyét to nén cim gidac vé chidu sdu va cic chidu
khong gian khic trone St Peters Rome (Thanh Rome cua Thanh
Peter), Tower of Bubd (Thdp i Babel), High and Low (Cao v thap).

Bue Reptiles (Nhimg con thin in) manh hoa wée sie dung cac
aich Lt me phaing cua Escher cimg nhue a¢ tnh thong qiua (mg
vl chunen déng gita cic the gl ha chidu va ba chidu,

(1 Diem ma cac dwmg smg wmg tromg mot mde phang o ¢ nhie gdp nhan
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Hinh tron, clip, xoin
oc. da dign v cac khai
hinh khic cing la nhing
Joy ring hinh hoe awdr
hi¢gn trong sing tic cla
Escher. Bic Tinee Shperex
(Ba hinh cau) tao nén mat
20 anh ba chidu vé hinh
ciu du né duge o thanh
hoin toan i ¢ic dudng
tron va clip. Trong Sturs
(Nhitmg ngor seo) ching a
thady ¢ar nhidu hinh khaoi,
bao eom e khoi Placon,
trong khi hinh o7 digén lai
I icn dicm coa Tetrahedrd
planetoid (Henh tinh hon
met). o] Gravity (Tromg
he), ricu didm a hinh sao

nui hai mate.

Escher da khién cic
Khai niém v& vo cine di

vaoe cude sdng. Khong can

M Lchey da bac duewghy dnegr
bicgn hinhe Ong ame 7 bk Ly
Ya mat cem o bum hanie N
tw vp hink L wpe mdr cwn hinh
lap phiemg + wu v tin Mac nhaw
Kl trdi con tan trén nudnh gidy,
cae hinh & bien déi Thiir 1d mé
phovue o diy khong pher thugs hisn
tréze uem tent ma thay wao do nguk
to diogg mdy th 38 xoux v L
ca ol e
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It giGi thig¢u, cac tic pham clia Ong wg ndi 1én v nghia cda
no. Trong Whirpools (Vong xody mdde), cac vong xody dua mir
chding ta di trén mdt himh rinh vd tan. Square Limit (Gidi han
wrmg) lai phan anh cdm piac vé chudi vé han tién dan dén
bién cta nd. Circle Limit (Gidi han tvom? <& 13 mau hinh Ii tudng
cho hinh hoc htu han c¢da Henri Pomncare nhung lai 13 phi
Euclid vo& han. Con rrong Cubic Space Dinsiomn (Phep chia khéng
gian lap pheemg) ching ta nhan thay cac khai mém vé vo cling
va lat hinh khong gian.

O Tinh vide 4o anh quang hoc, Escher cang [d mor hién
ruong. Ong st dung cée hinh khong thé nhu tam gidc Penrose
dé danh lira mic nhin Vi lim ching ta béi 6. Tac pham
Wwerfall (Thdc nws) khign chiing ta chady nhu thé ¢4 nude
thar chdy nguge dong thanh mor vong lap vo han, trong khi &
Ascanding and Descending (Lén va xudng) lai c6 hai Joan ngeudi,
moL cd mai treo 1@n cia thang, con mot thi & xudng, 130 ¢
rrong mot voug lap khong bao gis diing. Cac hinh khong thé
ciing Ia cong cu dé ong rao ra a0 anh trong Belvedere (Thip lau)
v Relativiey (Tumg doi). Vor Concave and Convex (Lom va 16i),
Escher lai 13 bac thay vé do anh ddng. Mac va tam tri ching ta
¢ bi cudn vé sau ron wé trude ¢ bén rrong va bén ngoai cia mot
cdu tric rhat dang kinh ngac hdoa quven cing cic sic thai ca
cac nhan vae. Mdi day thdi ta con thiv vom cong 13 mai nha,
vay mi thodng chée no da lai 13 ean nhin

Se that hai long néu ¢6 he kham pha cic tic pham i
Escher 3 nhidu mide do khac nhau. Phan gidi thigu nay cin
chiing 11 chi ¢6 thé diém qua s phong phi toan hoe duge tim
thiy rong sing tic ctia ong ma thol



SUKE DIEL CUA TOAN 1o 93

Bar dau bing
viéc bién ddi mon
canh dai cda hinh
chit nhat. Sau do
hign ddi niing ne

v canh dai con lgi.

Bay gidy, bien ddi
mot trong hai canh
ngin. Canh ngin
kia ciing bicn d6i
tiong .

Cudi cling, lay
hinh nhan duge dé
lat mat phang,

‘-\-.’j. \\"x .
>

=

) N
LAT MAT

PHANG BANG

MOT HINH CHU
NHAT BIEN DANG

¥

7
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A —
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LAT MAT PHANG
THOI €O XUA

—

Tit cAu tic cla
t& ong trong ty
nhién tdi cac db
khim thai La M3, lac
mar phing thai Hy
Lap & dai, cic miu
hoa ridt tuydt vai clia
cac nha ngh¢ thuft
Héi giao, phép hién
hinh la thudng cha
M.C. Escher va cho
dén sy don gian cia
lat mar phing
Penrose, nghé thuire
lat mat phing (ghép
hinh) da trdi qua
nhiéu the ki
va nén van hoa

khac nhau.

Trong hinh ve
ching ta ¢ mdt mau
ghép dimg dén ngo
oiac vi hinh binh
hanh cta tic gia
Albrecht Diirer. N6
ra doi tir the ki XV.

Sun nhit khdam that La Ma co rdr nhien mau thigs
ké. Hoa tidt dem gidn nhamg oang nha nay ool
CLC f'hnng tam cimg comg arvacalla o Romne
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(HINH HOC XA ANH

Hinh hoc xa anh la linh VA NGHE THUTAT

we tdn hoe nghien ciu cdc

win dé vé tmh chdt va namg

quan khémg gian cua cac hinh khi chiing dugc chiéu xuing, va do do
gidi quyét cac bai toan vé phot canh. Nhiéu hoa st cta thé ki XV
nghién ciu va lam viéc trong nhiéu linh vye khac nhau, ching
han nhu Giotto di Bondone (1266! -1337), Leon Barttista Alberti
(1404 - 1472), Piero della Francesca (1410 - 1492), Leonardo da Vingi,
Albrechr Diirer, d&u nghién ciu déng thin ki thuir, toan hoc,
khoa hoc kién tric rrong qua trinh theo dudi nghe thujt cia
minh. Hé qué | cic hoa st thai Phue hung da két hgp cac khai
ni¢m toin hoc, nhu hinh hoc xa dnh, vidi cic sang tic ctia minh.
Ho phat trién cac ki thuar dé vé canh thyc ba chidu trén tranh
son diu hai chiéy, phan rich cach moi var bign déi khi nhin i
cac khoang cach va vi trf khiac nhau nhiim hién thyc hoa cac v
nking vé phdi canh. Ho suy luin rfing néu ta ¢6 thé nhin duge
quang canh bén ngoai qua clta s6, thi ciing ¢6 thé chigu nhiing
gl ta nhin thay [én trén cita s6 do nhu [ mot tap hgp cac diém
nhin néu gitt mit & mor tiéu diém nhat dinh. Clia s8 s¢ dong
vai trd nhu mot bic tranh son diu. Quang cinh duong nhién
bi dnh hudng bai
vi tri guan sit cua
ngudi hoa siva vi trf
cha bdc tranh. Mot
s0 hea si con phat
minh ra cic dung cu

cd hoe trg gidp cho
viee vé tranh phoi
cinh nhu ban <6

thé thay trong hai

M@t dung cu ! gnep vé phai

hinh minh I“‘Ja' canh cia Albrecht Diirer
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Cac tac pham phdi canh
cua cac hoa st clng tac
dong ngude lai dén sy phat
trién cta hinh hoc xa anh.
Giong nhu tdpd nghién
¢tiu nhing tinh chat khong

thay ddi ctia vat thé khi nd :
bi bién ddi, hinh hoc xa .
anh nghién ciu tinh chat My quang phé cta Leomardo da Vo
khong thay ddi cta cac hinh phang khi chiang bi chigu. Vi dy:
Khi mot duong tron duge nhin dr phia bén, trong nd gidng nhu
la elip. Tuong ty nhu the, hinh vudng sé ord thanh mot wi giac
¢ dang khac. Bi anh hudng bai phép phdi cinh trong nghe
thuat thoi Phuc hung, dong thoi cling mong mudn lam gi d6

Nghién ate cua Leoneodo da Vind o we phdm The Adoration of the Magic (Sit sung
bii Phép thin) cho thay ing da dimg dén phdi canh smg somg va didm do

trgd gitip cho cac hoa si, kién toic su - ki su - nha toan hoc the
ki XVII Girard Desargues da bit tay vao nghién cu hinh hoc
xa Anh. Ong vi&t mot loat cic dinh li (dinh li Desargues) ma
cho d&n gity vin vo cling thi& thyc trong viéc nghién ciu hinh

hoc xa Anh. Cong trinh ciia Ong tic dong dén cac nha toan hoc
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vé sau trong linh vuc nay, dic
bier I3 Blaise Pascal (1623

1662) va Jean Victor Poncelet
(1788 - 1867). D@ o ra cic

bic hoa ba chiéu trung thue, Biem chitu

cac hoa st Phyc hung phii st
dung dén cic khai niégm cda E
: / Clac duimg

hinh hoc xa anh, do la diégm I[wruN wmg
'3 [Il’

chiew, duimg song somg hoi tu, £

diéem ao. Biem do

ldc phitmi nay cda nha w Jesut Andrea del Pozzo (khodng nam 1685) duk
ve trén trin nhiv hinh ban g eda nha thi St Ignasio tai Rome. Bic bich hoa
I vi dy xudt sde v phdi cinh, the hién cac khai niem ctia hinh hoc xa dnh vé
Jidm do done Thue o, tacd thé non 1a nd qué chinh xac. Mo ddu duge vE trén
nén nha th chi ra vi e ma ngutn xem nén ding d& c6 the quan sat hét toan
bov hign ng mi hoa si mudn thé hign. Tai diém ding nay, npin xem the sy
cAm thay rrin nha cao v cling, nhu thé dang ditmg gitta khung cinh thit cia S
Tenatits Carried into Paradise (Thanh Tenativg bay len Thien dumg) vay. Negdm nhin
bisc hya i biar ki vi tri ndo khac s& gy ra cam giac méo mé va thidu ng nhign.,
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PHA TRON —
o e " b

TOAN HOC COA —Albrecjlr Dﬁrer
ALBRECHT DURER

Albrecht Diirer (1471 -1528)
I mor hoa si da tai. Trong s0 18 ngudi con, cha Diirer hi vong
ong sé Ia nguti ndi nghiép thy kim hoan cta minh. Do do,
Diirer due gt hoc viee cting Michael Wohlgemut, mdt
ngheé nhan kim hoan, nhimg déng thai cing [d mot hoa si.
Sau ba nam hoce viée, Direr da chu du va lam viée khap chau
Au, hoc vé, cham trd, in An va hoc lam tranh kham gb. Tat ca
nhimg diéu d6 sau nay déu Anh hudmg ldn t6i cong viée cla
dai ong. Ong cam thiy ring nghién cifu toan hoc, dic biér 1a
hinh hoc, cac phép phéi cinh, cic § tudng cia hinh hoc xa anh
s¢ phat huy cac sang tao nghé thuae Ong ciing tim hidu rat

nhidu vé d & trén co the con ngudsi. Ngoai ra, dng con viét sich

Mt i idmm 2 vt ic ;vhum Treatise on Geometry (Lufin vé hmh hoc) cria Drer.

vé nhiing k& qua toan hoe ma minh da st dung. Mae s6 nghién

cfu cia Ong vé roan 13 hoan toan thuin li thuyer va cho két

qua chinh xic",

trong khi mot s nghién ctu khic va cac phép

(1) Diiver wo va epiciclon bang cach theo doi duimg di evia me digm o8 dinh tén
duimg rom khi né lan vén mét duimg trom khac, nhihg i thigw nén wdng dan 6
nén eng khing phdn tch duge diamg cong nas. Cing nhat iy, éng tgo ra didmg
xdn o nd phép chidu didmg dinh dc trong khimg gian. nhing khémg nghiem cin
ni bdng eom duimg exim hoc
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diing hinh lai chi I3 wiong déi va duge ding dé phuc vu cic yeu

cau nghe thuir cda ong.

Phan ti€p theo sé thé hien phin nio Am huding toin hoc
trong cac 1ac pham cda Direr, ¢ii Am hudng da giap do dng rit

nhi¢u trong sang tac hoi hoa va cic sing tao nghe thuar khic.

Tremg biic khdam gé Melancolia ata Diiver ching ta thdy mér ma phiong trén phong
nér Cic khai hinh hge vt ta ndng mar oéd cd var o nhie cac dmg thdng chuéue
tromg e hoa phoi canh nay
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KHOI CUBOCTAHEDRON CUT

Ngoai rat nhidu ki

thuit mdi ma Direr phat
trién, ong con duge ghi
nhin 13 da md ta cac khoi
hinh trén mat phing &
dang chua lap rap. Bén
canh day la chi dan cia
Diirer vé mdr trong cic
khoi hinh ma khi cét ra
rdi hgp lai thi hinh thanh
khai cuboctahedron cut.

PUONG cUA DURER

Hinh minh hoa nay cda
Albrecht Diirer cho thay
cach gidi thich cta ong vé
mot et dign conic. Hinh
elip trong gidng nhu- qua
tring, ¢ veé nhud ong nghi
khi mar phiang nghiéng cit
hinh noén, né s¢ lam cho
duoing giao tuyén hep hon &
dinh, hoac 1a 6ng da nham
char it khi tnh toan. Tuy
nhién, cac nghién cdu cia
ong vé elip vAn rit thi vi.

Trich 1w Undevqueysimg der Messung mit dem Zivcldelind  Richtscheye
(it chiewn bagn o6 cac phép dimg hin) aia Albreche Didrer
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PIEM ANH

K>

Il

Co (he cor Diirer v ngwdii khai dau cho khai niem topd.
Trong mdt cudn sich ¢da minh, Ong da midu td cach dung hinh
cac chii ¢ar La Ma. Ong tim ra cich dung ctia rigng minh cho
cac chit car Go-tich nh sit k& hyp cac hinh vuong, tam giac,
hinh thang va hinh binh hiinh. Ong hé thimg hoa ciu e cac
chit cih Go-tich bang cach st dung cac khoi dung thd, ¢o gt do
tuiong tf nhu cach cac chi cai hinh thanh trén min hinh may
rinh tif nhiing di€m anh™.

o T— e ™

)

' [

§ $

e cach dimg hinh nay dige ton ra tremg then fo Phue hung,
mac die chung khéng b Qe cong b ao dt do

(D Pixed (diéem dndd b vaer wle e e picture dement (co achie la phan ni cua
dnh) Na L bicw dien the parc ade moe bie oA nuor b may unh Mot bt ey
tmmg cho mét chiz s6 nhy phin = vy ¢ thdng tn nhur nhde ma muiy tinh oo thé
hae wvie dagse. Gig 7 cria Pat L cac o O e Loaamig ing oo oang thdi cda dong
dion Lo "bae” hay "tdt” eaoimp ca ety e va e man hinhe mor hinh cuing
orang hode den.
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NGHE THUAT T
AY TiNH Trai qua nhicu th& ki, cic

dung cy vé cda mode hoa s

da di i cai que, bat ve, cho
t6i nhitng may moc hien dai nhu may Anh hay cda phdi cAnh.
Neiy nay, cic hoa si dang kham phi maor hinh thitc nghe thuge
trung gian mai ¢6 lién quan voi toan, do i may tinh. Cho dén
gan day thi nghe thuat may tinh® da duoe tyo ra bt cac nha toan
hoc. cac nha khoa hoe, ki su va hau nhu bat o ai, ngoai i cac
hoa si. Nehe chuit may tinh méi chi dang & bude khai dau, vay
ma xung quanh 33 ran ngap cac hoa tiée giong nhit khi théu

duting cong, cac hinh tao ©t doan thang v 3o anh quang hoc.

Hink dnh én 1ao b may mh. Sao lad e tic pham Computer Graphics
(D% hoa méy tinh) cua Melin L. Prucitc o8 sic puip 7 cwa Nha xwdt ban Dover

Ngay nay, may tinh déng vai trd chinh trong nghé thuat
thucmg mar Mot hoa sf thinh thao may tinh vi cac phin mém
nen tien ¢ thé bidn cic § tdng dd hoa qudng céo thanh rat
nhidu phien bin khac nhau bang cich thay déi kidu chii, to
mau, thay dé8i kich thude, quay, lat cac var thé, hay cat dan cac
phan khac nhau cta hic hinh chi trong vong vai phit. Neay

(1) Mét tiz phd bien durkc dimg Je i nghi thuae 1o tén may tinh hav wo bé
mdy tinh.
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xud, 13t cd nhing thao tac nay khi€n ngutn hoa si phai mat

hang riéng ddng hd, néu khong noi la nhiéu nghy.

il]{‘u img tranh s Jdn nay duge tao bl m{t

anh quét da qua chuy@n déi trén mdy tinh.

Cac ki s, kién tric su va ciac nha thiét k&€ da khong ngan
ngai (ng dung miy vi tinh vao cong viéc sang tao cia minh.
Chi v&i mot var ¢cd nhian chudt, ban thigr k& mot toa nhia ¢6
thé d& dang bi thay ddi, mot mat phiing c6 thé xoay theo nhiéu
hudng dé hién thi tat ¢ cac phép phdi canh, cac mar ¢t duge
hinh thanh, nhiéu phin ¢6 thé thém vao hay x6a di ma khong
hé tdn chiit cong stic nao. Trong qua khi, cong vige nay n rit

nhic¢u thoi gian va doi héi sy ti mi cao do.
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Cic hoa s it nhigu th& ki nay da st dung cac chat liéu nhu
mau nude, son diu, mau acrylic, phan,.. d&€ [Am nén tic phim
ctia minh. Mot s6 hoa s1 cdm thay may tinh 13 phuong tién
nhan tao khién ho bi gd bé wong viée thé hien tinh tu nhién.
Ho thich thé hign tic phaim tnic ti&p bang dbi tay, nét bat vsi
loai chat ligu md ho lya chon hon 13 [am vige biang dong dién,
ban phim, man hinh hay v&i bat ghi va biang dien ot Mot s8
khic rhi phan d6i hoan toan viee dung may tinh.

70
‘(?\‘
A TN\

Vit cae vy thih cu lubaoném nin uen o e nas, Leonordn do Ve o die
Jua e pluac thao nay e sy wdi nho v ban phac dun ni

Vi cac phan mém v phan ctng duge cai tién, cic mau
thé tron An v8i nhau trén man hinh may tinh, C6 thé d& ding
im mém lai cic dudng thang cling nhic & may tinh theo hinh
déng cia mor duding cong bat ki. Cac thay d&i hitu Gng c6 thé
thue hién duge vdi ¢ tranh som dau hay mau nude va moi thi
dién ra chi trong nhay mir. Cac viing nhd bé duge phéng to va
stta chiia d& dang hon. Céac phan cfia hinh ¢6 thé duge xda hodc
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cat, dan tai bar ki chd nao trén bic tranh. Neudi hoa s1 hoan
toan nf do sang tao theo § cda minh. K&t qua sau d6 co thé in
ra hojc dua vao video, pidv hay phim anh véi kich ¢ 16n tiy
¢. Ca le rrong tuong lai gin, mot may in vai kha nang nim bt
hoa nier ¢da tae pham do cic hoa sTve nén se duge rao ra. Hoac
co 18 chiing ta nén coi cac hoea tict do may tinh rthu nhan dugc
comg 1y mdr hinh thie mdi cla hoa tidt,

Cac hoa si n néng da td chic mung bay cac tac pham
tao b3i may tnh rrong cic wién lim qude & néi tiéng, nhung
ching vin phai mang tén gor nghé dhudt may tnh. Nhimg tac
phim dé van chua duge poi 1 nghé duwe.

Li¢u Leonardo da Vinei s¢ nghi gi vé vigc Jing miy tinh dé
sang tac nghe thudt? Gia o ong yéu thich sy doi mai', ching ta
¢6 thé nghi ring ong & khong lanh nhat véi viée nay. Ong da
noi: " khong nhu cau nan cua con ngueit ¢6 thé goi la khoa hoc né
ne khing theo dudi con duimg cria minh thimg qua cdc phdt bidu 1
bicu didn tevin hoc”. Cac tac phiim ca Ong phin anh ring ong da
ché hien hét mic quan diém niy trong cac sing tic nghé rhuar
ctia minh. v du nhu vide stt dung riat tai tinh b @ vang rrong
nhidu tic phim vi st dung cac khai niem cGa hinh hoc x) dnh

trong kiét tac The Last Supper (Bite an ot cudi cung) con minh.

Ca e ching ta khong nen xem mdt loai hinh nghé thuir
I 1ot han hay kém hon loai hinh nghé thuat khac, ma chi nén
nhin nhin don gidn I ching khic nhau. Cic hoa sT ludn cAn
dupe wi do khi chon Iy phuong tién va chat lién sing tac cho
rnéng minh.

(1) Cac ghi chép v vt wudae L Bin cua dng e cde hoa € s dung J& g
cuinrg v thudn tién héa cong wée sing ac Xu hiamg wdn e ciiad Loomavds da
dwa dmg dém cice phdt minh vdz nhuéd Inar compe L bigt 6 the vé parabd, dip
e can dunh g b Ong ciang duke chi nhany Lo A phot sundy vu mdy phifi canh o
giip cav haa S At ed oranh phai cdnh
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sU Ki DIEU CUA
CAC CON sO

KHAM PHA sU Ki DIEU cUA CAC CON sO
QUATERNION & DAl HOI CAC CON sO
CANTOR & CAC SO CARDINAL VO HAN

sU THAN Ki ¢UA cAC CON sO

THE CON CAC $6 CHINH PHUONG THi SAO?
CHUYEN cUA SO T

SU QUYEN RU “NGUYEN TO"

CANTOR VA CAC 5O THUC KHONG PEM PUOC
CHUNG MINH cUA EUCLID VE TiNH vO
HAN CUA TAP cAc sO NGUYEN TO

AO THUAT vOI sO

CUNG CHOI VOI CAC CON $O
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Toan hoc thuian ndy, trong s phat trién hien dai
cua no, ca thé nai la san pham i tug
nguyen ban nhat cia con nguii.,

— A.N. Whitehead

Mot s0 ngudn nghi ring cic phép tinh trén cac con sd va két
qua nhan duge duing nhu dn chia mor tinh char than ki trong
d6. Co lé cdm pidce thin ki ching duge rang [én khi c6 rit nhiéu
loal 0 khac nhau, nhiing loai s& duing nhu duge cic nha toan
hoe nghi ra mot cach tnh cd.

O cap phd thong chang ta hoe vé cic sd g nhien diu tién.
Nhi¢m vy cta chang ta la hoc d&8m vi sau d6 i hoe Tam cac
phép tinh vdi ching. Ngay khi ta niing riing minh da thanh
thao vdi cic con sO thi bdng tii dau phan s6, 6 thiap phan, s§
nguyén... xuar hién.

V8 e 0 -7 4 n googol -2+3i 0,625 1 238 901

’ S‘ HOU T 5O SIEU HAN
SO hitu ng!n S(D

%18 SO PHUC rowenis

& ®» L

B SONGUYEN ~ 2 4 &
9 8‘3 - KHONGAM O 5 =
7 S= 8 b5 .~8 & =
2 &5 zssris QG E
20| Feh gk & S8 thuc

172', 1% Sty niien' so NGUYEN

o0 o 1 Phan so . SO cardinal
sOvo S6 dém
35,7898989... 284 - V4 (0,333 corerecsmeomons
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Dor khi ching chi xuat diu 16 dign khi ¢d nhitng bai toan
ridng nhu khang gidi duge. Chimg hién ra nhu thé ciu canh
cudi ciing, vi nhu khi ching ta khong bi¢t 7 chia 2 bang bao
nhidu, khong phai 3 ma cing chiang phii 4, thi ching ta bigr
dén 58 3+,

Didu li tha & dayv chinh la ¢6 bao nhiéu loai s& va o it cd
bao nhiéu cach phian loai ching theo nhiing dac diém rieng cua
minh. Duitng nhu cac con s lai tu sinh ra cic s0 khac. Sau day
13 danh sich ¢dc loai s6 véi mor vhi ma td v& chong: 6 dé€m
can goi 1 s& i nhign) ({1; 2; 3.1, s0 neuyén khong am (hao
gom 58 d&m va 8 0), 0 nguyen ({3 -2 -L 0 1; 2; 3.1, s8 hitu
tf (gdm phian 56, hop s0, phan & khang thyc sy, phan s thuce sy,
& thap phAn va 6 thap phan vé han tuin hoan), & vo o (g@dm
& thap phan vo han khong tudn hoan, cin s, 7w, ¢, ¢), 50 thuc,
58 3o, 5% phiic, s0 sidu vidt, s sidu han, & hoan hao..

Trong phan nay ching i xin gidi thidu d&n cac ban mot
vii con s& cling vé cic tinh chat, diac di€m cda ching ma cé
thé cac ban chua biet, ddng thai cing cic ban tim hiéu wong
tan hon vé nhitmg 36 ma cac ban da bigt lau nay.
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QUATERNION VA
DPAI HOI CAC CON $O The khé d& moc

ngedi binh chudng hidu

thau déo cach thic mo
td con & khi né ¢ cac chiéu khic nhau. Xua nay 8 la 8, von
dung d€ bifu dién mor lugng cu thé nao dd. Viay 0 ¢6 nhidu
chi¢u 1a nhu thé nao? Ching ta hiy dinh chu hoi ndy cho céce
nhi roin hoc, nhitng ngudi dua ra cac die diém madi cho cac
con 0. Ho xem s0 thyc hay 8 4o [a nhimg 0 1 chicu, B chi
¢6 mot thanh phan noi lén gia tri cta chiing. Hon niia ching
¢6 thé bidu dién duge trén dudng thang - mor d8i tugng mar
chiéu. Nhung s& phdc lai 1a s8 hai chidu b ching dudge tuo
nén i s& thye va & do. Khi can hiéu dién, 38 5 + 2i se nam
trén mot mat phang, goi 1 mar phing phdc (moc doi twgng
hai chid¢u) DEn davy 6 18 ban sé chic mic nhing s& hai chiéu
dimg d€ Iim gl vi vi sao ngudi ta lai cAn dén nhing s con
nhiéu chieu hon the? CO nhidu udng hop cac § ridng rain
hoe duge phat minh hom nay, nhung (ing dung ctia chiing chi
ud nén sang o nhidu nam sau d6. S8 phic cing nhm trong
haan cinh tiong . Ngay nay, ngudi ta sif dung ching dé mo
) dong hinh thdy d6ng trong thiy dong hoc, mé & dong dién
va hinh ding clia canh may bay. S8 phtc hiu ich v hiéu qué
crong viec giin quyét nhidu bii toin khac nhau dén ndi ngudi
ta da nghi ring budc ti&p theo can phai lam duong nhién 1a di

tim ki€m s8 ba chiéu. Mac dii viéc tfim

Vitielasd § + 2

e 2 o kiEm nay khong thanh cong, song né

a bt mot L . N _ L
ammy e lai giap cac nhi khoa hoe phat hien ra
T L4 6 bon chiéu - quaternion. Quaternion
ISR SRR

«  Jduge William Hamilton tim ra vao nam
1843. Giong nhu nhiing s& phiic, s ton

rai cua ching gap phai that do hoai

nghi ctia mei nguoi.
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Ching duge tac nén bdi bon gid tri, hay con got 13 bén
thanh phan mo 3, hao gdm ba gid i trén myc x, y, z (nhimg &
xic dinh mot diém trong khong gian ba chicu) va mot thank
phin vo hudng (mor dai lugng khong phai mé 1 hudng nhu
x, v, z). Khong gidng nhu cap hop cac s§ thye va s8 Ao, rp cac
quaternion khang ¢é tinh chét giao hoan doi véi phép nhan,
thit ty nhan thay dde sé cho ra cic kér qud khic nhau. Vay,
ngudi tu ting dung cic «3 ban chidu nity nhu the nao? Mt trong
nhitng (ng Jung phd hign nhar cla ching 13 cruyén chong tin
dd hoa trén may vi tinh bang viee dua ra chi dan vé phép quay
cac hinh trong khong vian ba chiéu. Cau chuyén sau day sé cho
chiing ra thiy ring cic quaternion, cling godng nhu cic s6 khae,
cu nhitng diic diém cla rieng minh.

® % %k

Nhut thimg ¢, tai cude hop cila cdc con o, cde phe phdi da bat
dau hinh thanh. Thet ddng xau hé cho cdc con so khi chiing khéng thé
nght «& nhau nhu cdc thanh vien trong mor dai gia dinh hanh phuic.

Tt xa aua, bic mai chi ¢6 50 dem, tht nhitng 8 chdn va 6 lé da
khing ngat I cai nhee xem ai hitw ich vm ai. Aw the nhing chuing
domg i higp lye lai vl nhaw khi ip hop 8 ngwyén dem cdc s6
am uén vao hi mdmg.

Biv gior the cuge hoh da bdt diu dé ban ludn mot vin dé lon.
6 Ly ai & chiap nhan s6 mdi den - quaternion? Cadc s6 dém phan
Ao daw tien, chung chi cong nhan cdc s7 nguvén lon hon hodc hang
I ma thoi. Tar cd cde thamh vién cua s dem mdc trang phue rieng
va ding theo thit te tang din, 6 sau lon hon O trude mor dan o
Chiing phdi nghitn ae ké mdi dén nay va quyét dinh xem ligu ne
co thude ap hpp aw minh hay khong S8 nguyén thi v dong
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nhung lai vita phan doi, trong khi s6° 0 t6 thai do g lap, khing
then phe phai nao, b né vén khéng phai s dm ma cing chdng

phai la s6 dumg.

Chde chan la s6 hioe i 2 phai xem xét quaternion mdt dén nay
mot cach can than hon. Nhumg cdc phan s, nhi thuimg 12, quan tam
th biw dign cua ut 6 va maw o com hon cd noi chuyén vét cdc so
thdp phan. Mai rdi so thap phin cing quen dan, chung khing con
thay phién limg vé thdi do dang buin i nay cia phan si nita
Cac s thdp phan biét rdng lam tnh vai chung thuan tén hon nhidu
so vdil cac phan so, dac biét la trén may anh. Tham chi s6 0007 com
noi cac phan s la di 1oi thoi, Thay vay 6 1/7 nhay vao phat biéw
"Mac du moi nguii phai tim mduw s6 chung khi muon cong hay i
chung toi, phai lam mit 6 dong tdac khi nhan chia, hay nhu ching
toi thich ¢ dang ti gn hen, nhing mor vai s6 thdp phin cla cdc
ban co vé cim khong duge nhwe chung i nita. Thue &, mit so bo
nhd may tinh khong thé hae trie hét biéw dién thdp phan cia cdc
ban”. Caz nhae vdy, cac so hitu 6, bao gém cac s6 we nhién, so nguyén,
phan s6 va so thap phan ci tép e tranh cai nhaw

Chitg kign cupe cai va gita cac 8 hitu t, quaternion di nhién
cimg cam thay s¢t liy nhom cdc si ding gdn quin bar gém V2, \3,
VI va 6 . Quaternion da nghe néi vé viée cdc s nay co thé
vo o i muc nao. Nhung
trdi vl swy nghi cria minh,

Cac phan so
queaternion vat ngac nhién da 16i thoi réi!
khi nhdn ra ching qua thyc
lai dé gan. “La thé nay, wi
nghe ndt ban c6 mt 56
thanh phdn va dugc nguii
ta goi la s6 bon chidi”,
V2 noi. “Nhung ma dimg
buim i diéu do, ban than
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thi cing v6 han khimg twan hoan néw viét & dang s6 thap phan
Thét la nang né khi phdi mang vdc ngan @y chit s6, nén i chi
thich khadc len mimh chiée do can bac hai théi. Co le la ban ciing
nén tm lay mor cach viét wat d& bicw didn ban than minh di thoi".

Quaternion hao huimg lén mét chue va cam thay thue gian hon
Khimg muin lam cho quaternion hi vong qud nhiéw, N3 noi them:
“Ban can phai gidi thich vo vdi tap hop cdc o phite di. Bt vi tap hgp
nay dai dien cho tdt ca cac tap hgp ching 161 s dém, si nguyén, s0
v th, 80 thue va sa do nita'”.

“Nhuag theo nhae tii bigt thi p o phite c6 tnh cdch chia ha
va thay doi thar thuimg gitta s6 thue va o ao”. — Quaternion noi.

Pring hic do so phaie
3 = 5i ding len va noi:
— Ban dung day. nhing
mat  phdang  phiic cho
moi s0 chung i mot
diem dé & Khi moi thw
trcd nén oi 1@ nhat, 6i

liim co the dn minh na
Lfl . JI_[':JI' ["l‘éll dti L.t dff.*"m
cua neng i, khimg ai
co the & do dueke, vi the i se dutie rieng t¢ mie mimh dé moi thit
tinh lai, dé nghi ngat va suy ngam. Chung toi moi mot s6 déu co

mot nek dé got la nha.

— Ban hinh nhuw co mot unh char phic wp vdi cdac vectd va dai
hamg vo hiemyg ciia minh. —S6 3 — 5i noi vt quaternion. — Toi chdc
chan la mat phing phitc khing co chd nao danh cho ban daw

— Taéi hi vong la i co thé tim thay diém va nha cua viéng
minh. = Quaternion noi. Va vt gigng buém ba, no iép we. — Toi
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khimg biét phai di tiép con duimg nao, hay noi dung hom, la phai di

tim tdp hop so nao.

— Pidu nay dwemg nhién la kho khan voil = Mét giong ndi tram
am bimg ue¢ déw car len. Quaternion quay lai va thay so . — Toi da
gap phdi rat nhiéw kho khan mat dwie s thue chap nhan day. M
die toi g la s6 o6t nhie N2 va nhimg 6 khac, hp van khimg cho

o1 vao [.-_}p s [}II_{L‘ gy LN .E.I' LII.’ l'u Ml{‘?ﬂg co L'JC.’! N Lil-: Xac x'ﬁﬂh

Toi nghe néi tap

due chinh xdc v o cua i trén duemg thang thue, khong giong
sO phiic c6 mot
tinh cach chia hai.

quat® "0y

nhie V2 N3 N5 co thé st dung dinh Ii Pythagoras dé tim va chinh

xde vi ot aua ho. Vay, toi da gidi qusét van dé nay the nao! Toi da
phai ¢6 vai budi néi chuyen vai s thue va addi cing thi so thuc cing
hitw va thi la moe s6
vt quan trong dén
the nao, bk tat ca cac
diamg trim déu dua
vao toi dé tmh chu u,
dien tch va vé hdn
chdr thi toi la mit si
SIeU VIEL,




SUOKD DIEL (1A TOAN HOX 115

Q&
atel'“‘o

Mot quaternion dic bidu didn nhie
s g =a +xa+ ¥+ ko oong
di “a" la thanh phan b humg
(mfr hdng si), con “xi + vj + 2k"
la mée vecaer, x, y, 7 la cde sd thue

Toi khac véi
tat ca cac ban.
Toi c6 nhieu
chiéu hon.

~ O, 56 1, ban noi ait nha the chi c6 mimh ban la s siéw viet @y. —
SA e, vom dage biet dém nhwe mée ké khoe khoang, lén tiéng. — Toi cimg
la mie s siéw vigt, la co & cua phep lay logarit e nhign va ngoai
vige dugie sit dung trong tinh todn, i con dugie tm thay rimg khap
tremg i nhien nia cd!

Quaternion bdr ddu cam thdy daw daw va mét méi vi it cd
nhimg o) tréw choc, cai va dang xdy ra.

— Ca le la wi khéng thuic vé nof day!

- Pung day. Co le la ban khing thudc ndl day daw! — Tat cd cde
s phiic démg thanh thot len. — Thé thi ban thuge vé die — Chiing
hoi ép Quaternion.

— Toi khac vai at ca cdc ban. Tai o v nghia sau xa hon, nhidu
chidu hon cac ban. Co le toi thude vé moe tap hop rieng ciia minh. Phai,
chmh la nhw the! Tai la mée thanh vién cia tdp cdc quaternion, tap
cac s bom chiéw, béi hinh dang chung ctia i la ¢ = a + xi + yj + k.
Vit nai quaternion vita ditng day khéi san dai hii vi véi vt bien
muit, y nhit the da bay vao mét chiéu khimg gian khac.
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CANTOR VA CAC 5O |
CARDINAL VO HAN Ching ta da lam

quen vai cac sO
nhién, s& nguyén
khong am, s& nguyén,
nhung ching da duge
diing d4¢€ dém cii gi
vir ding nhu the nao!
(Con cac s0 siéu han
ctu Georg Cantor

thi sao! Co bao

nhiéu s& nhu vay

va ching hiu dién
nhiing gi? SO sieu han
bi¢u dién s6 lugng cic
phan i cda mot thp

'V_.!

&

hop. Néu ta ¢o tap

L

A={tio, cam, lé}
c( 3 phin o, thi e hamg (6 lugng cac phan ) cia tap A 1a 3,
3 khi d6 [h mot s6 cardinal. T nam 1874 dén nam 1895, Cantor
da di sdu tim hi€u va phat trién li chuy@ tap hop. Co it nhidu
tip hop s chita vo s8 cac phin ai khac nhau, nén Cantor nhan
thay rit ro rang [a cAn phii ¢6 mor tap cic & cardinal d& midu
ta sO lugng phin o ca cac rap vo han. Do do, 6ng tao ra tap
o siéu han, Ry, X, , Xy, 8y, Ny, .. Ki higu X wigng tnung cho
chit Do Thii ¢d “aleph”. 8, (aleph khong) ki hig¢u s6 lugng cac
s dém. Bat ki tip hop niao ¢6 thé hinh thanh nwing (ng 1-1
VOl tap cac s6 dém déu duge goi [a c6 R, phin i Biéu dd trong
hinh minh hea phia trén chi ra mot sd tip hgp ¢o so lugng cic
phin i Ia aleph khong X, , aleph mot X, , aleph hai X, . Cho
d€n nay viin chua ai tim ra duge vi du v& tap hop ¢o 0 lugng
phan o R, X, hay cao hon nia.
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Tinh chat
va cac phép
tinh & doi khi
ot nhu [a mor
phép la. Ban
hiay chon mart
O ¢ ba chit
O bae ki, trong
do chi s& hiing
don vi va chi
5O hang tram
khac nhau. Vi
L1|’i \i'i _hﬁ:) t\ih\
nguce vi tri
cic chir sa. Vi
vi du ra nhan
ducic s8 582

Lay so 3o hen

i 80 nho hone

W2 - 285 = 297,

Trong két qua
chir 0 hiing
chuc sé& luon
12 9, tong chii
0 hang don vi
va hang tram
cung luon 4 9.

Gids chang ta

SU THAN Ki cUA
CAC CON sO

hay ddo nguge k&t qua viia nhan duge: 792, rd1 cong hai s6 nay vai
nhau: 792 + 297 = 1089. Két qua cudi cung sé ludn ludn 1a 1089.
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- . . -\
THE CON CAC SO
CHiNH PHUONG S(A)/ Chinh phtidng 1:.1 S(A)I
. bang binh phuang cia mot
> ) . o
THI SAO? sired nhién. Vi dy 36 biang 6
nhan 6 via 49 bing 7 nhan 7.
%@ Ban cé biét?

e Tdng ctia n 6 1é dau tién
12 mdt s& chinh phuong.
1434+5+7+...+2n-))=n’
Vidww1+3+5+7+9=25=75%

e Moi sd chinh phuong déu
¢6 chit 0 tan cung 1a O, 1, 4,
5, 6 hoac 9.

® Moi s6 chinh phuong déu
hoac chia hét cho 3 hoac chia
3dul

® Moi s8 chinh phuong déu
hoic chia hét cho 4 hoic chia
4 du 1.

e Moi s6 chinh phuong déu
hoac chia hét cho 5 hoac chia
5 duv 1 hoac chia 5 du 4.
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CHUYEN cUA
Nhidu nim vé s, moe b A
PR SO

tigc dwitc t chite damh cho nhitng n

con s thid bay gt S5 1 6 madt
trong sudt bita tige. SO 2 xwit Tuén oo tdt cd cie 50 chan khdc theo
saw Tdt cd cde s6 nguvén ty duke bigt dén cing déu den die. Tham
chi e cd mo vad phan s6 nhae 12, 14 va 223 Mét 6 i can v da
xwdt hien, oom V2 va \7 thi dang cuii trém cic canh ctic mit tam
guic vuomg dim cung i s6 3,

N2 vt 7 i tén cic canh can it

Tam @ae vaong dén cang var s b

Nhung khi 6" 7 lin vao, tae cd cde 6 déu hoi: “Ai mai bun dén
ddy vy, "Cac ban hai vdy la sav) Ai mai i w2, S8 ngac nhién,
“Toi cong L moe con 6 me”. “Pring way, ban la moe s6. Nhung 4 ol
cia ban rén e 6 1o ¢ dau oay?”. " The con N2 the sao?”. 7 héi lai.
“Cam on ban, nhes dinh & Pvthagenas va chigc compa. 16 biet chinh
xdc toi ndm o dau trén buc 6", N2 ord k.

rcam thdy bi ton thurmg va bot voi, nhung ni vdn néi: “Toi ding

saw s 3 mae chit
"Nhmg chih xde la & daw”, Tat cd dong thanh.

1a wse s cria mol ) khde, 6 1 cdm nhan duoc ndi don cua .
Nu len tiéng: “Chung ta hay cho & co hoi d& mo td chinh minh™

Vi the la m bae dau ké cau chuven vé mink. “Nhae cde ban déu biét,
ngidi Balom o 16 la nhing nguet dau tén tim va i Mot hoe gia
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o dai nav do di o nhimg hinh tron ¢6 ban kinh khde nhaw Ong
liv g kinh tbang cach nhin doi ban kinh) ctia moi hinh trom
dat ching len dwimg mim cria né chi d€ cho vui. Nhung ngac nhién
tHuy, imy nhdn thay rang khimg phu thude vao kich thude cua duimg
tvom, duimg kinh cuia no lom i due gén mét phdn b duimg tromn,
By qut la mor phdr hién rdt dang phdn khat. Tin aic lan di nhanh
chong trim khdp thé gidi, e Ai Cap cho toi Hy Lap, Trung Quic,
Paw daw moi ngudh ciing biét vé toi. Chinh nhg mor gran he dde higt
nay cia toi vl cde duong tron ma cho dén nay con ngiat da phac
minh ra nhidu cdch dé tinh dign tich va chu i cuae hinh trim trong
tinh todn. o nong long mudn dm ra gid o chinh aic o 160 Toi
khéng o ¥ lam méch long, nhung qua thue ho bict i khomg phai la
mét s6 binh thutmg, hon mita ho com chuia bao giv gap phai mor s
nhw tol. Ho khong the tim ra t6i tie bat ki phuong trinh dai s thimg
thumg nao ma ho bier. Do do, sau nay ho dar cho v cui én lu s
siew vigr. Cdce ban 6 thé nghi rdng con nguti da tie b v dinh di im
gid tri chinh xdc cvw 16 Toi hai long v m No vat phiv hop vdi 6.
Nhung khéng, cdc ban bict la mét s6 nha todn hoe buing binh dén
mre nao, hy c mudn chinh xdc va chinh xde hon nittw Vi ody, trdi
et nhiéu the ki cho tdf nay, nhitu cong cu va phuhig phdp mdi da
druge phdr trien dé tim ra cdc xdp xi cang gan i hon,

C : - T

Nhit todn hoe néi iéng Archimedes da tim v i ndm gitta 3=

v 3L Trong Kinh Thdnh thi xuat hien hai lin vd gid o cia
i
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61 trong do la 3. Cdc nha wan hoc Al Cap cho toi bang 3J6. Con
Ptolemy wic tinh t6i bang 3,14 vao nam 150 sau Céong nguyén.

Cdc nha todn hoc hizu ho s kving bao gicv am duige gid tr
chinh xdc cia ti, nhung ho van ac tiép aw kéo dai i them v
nhiéu chit s8" hon nita suu dau phav. Cac ban khéng thé auemg wmg
dugc mang vdc ddng 6 nay nang ne dén thy nao daw bim khi
vi phan, tich phan «& mdy tinh ra doi thi 16i dgge tnh ra it hang
trieu chit so.

Ho néi rdng t6i rat can thiét Mu
unh todn nhiéu thit khdc nhau nhy z’ a4, 6’ q

the tich, dien tich, chu vi va moi thi

khac co litn quan 15 dutmg trom, hinh A | ‘0%

tr, non va hinh cau Toi ciing dong 4

val tro quan trong trong xdc suat. \'di g

hang trigu chiz 6 sau dau phav. cdc ’6

mady tinh 2 dua vao t6i dé xem xet » 18’ zo’
tnh vuot vdi va kibm tra do chinh S& 2 xudt hien S

ciing véi tat ca s8 chan

xdc cung nhu t6c do cia chung” khac theo sau.

“Khing can néi nita dav”. 01 la
len. Roi no néi ép: “Ton tin la tar cd déu déng y mot con s6 noi
tieng nhw r phdi dugic comg nhdn la moe phan trong 6 ching w.
Dut san thi chung ta déu hitu vang mi ching ta c6 mot didm ciia
rigng minh tén rue $6. Khong s6 nao ¢6 thé c6 diém cia so khdc.
xcang co didm cia rieng ban dy. Chiing ta khong nhdt thigt phdi

"

bict «i 01 chmh xdc ctia mot s6 trén truc 6 la & daw”

“Bong ~", 86 3, mét trong s nhitng con 6 bi dn, kéu len. “Toi
nght Ly r di lam bl tige hom nay them phan bi dn, phong phit va
6§ nghia day?, N2 dep i S6° 3. “Chao mimg ban!”, Cdc s6 khdc
ofting déng thanh. “Viy thi hay cang khdi dong bita tiec cia chiing
ta di thot. Ching ta ciing dém naol”, T v vé két o,
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N

SU QUYEN RU
*NGUYEN TO”

In lai tid cem Math Talk aia tic gia Theoni
Pappas. © 1991 Wide World Publishing/Terra

Mot cach dé phan

loai cic sd 13 chia
ching thinh s& nguyén
td v hgp s0. S6 nguyén
t& chi cd cac udc 56 [a ]
va chinh nd. N6 khong
chia hér cho sd nao
khac ca. Trong khi do,
hgp s8 ¢o cic ude so
khac ngoai | va chinh
né (vi nhu 12 khéng
phai s& nguyén to, vi
né cd cac ue 1al, 2,

3, 4, 6 va 12). Hon niia,
mdi s déu cd thé phan
tich mdt cach duy nhét
thanh tich clia cac s&
nguyén 18 (12=2.2.3).
Khong ¢6 sd nao khic
ngoai 12 duge tao thanh
biang cich nhian hai s6
2 véi nhau, réi nhan
tiép vai 3. Vao

nhiing nam 1700,
Christian Goldbach

da viét cho Leonhard
Euler ring 6ng tin
tiling c6 thé chimg
minh dugc mdi & t
nhién chin khac 2 1a

tdng clia hai s& nguyén
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t6 (v dw 8 =35+ 3,28 =17 + 11 hay 23 + 5). Phat biéu don gian
nay cho d&n nay vAn 13 mot tong 8 nhitng bai odn chua gidi
Jduoe cta toan hoc Cap so npuvén o sinh 301" & nguvén td
Mersenne, s& nguyén o Sophic Germain 1a mot vii s8 nguyén

t& thi vi khac ma cac nhi roan hoe tim ra.

() Cap v ngiewn (8 sinh J6i Lr hai 9 nguyén o5 hen hém vhau 2 dom o, of dy
Jva 5 Nam 1903 odp 6 npuén o sinh doi In nhat »we chumg i biér ige cho
Jon nay (L ige Hareey Dubner tim va; (1692923232¢10 > + 1} vt 4030 chit 6.
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CANTOR VA TAP ‘
56 THUC KHONG Li thuyét tap hgp va cac
DEM DUOC 0 sieu han cda Georg Cantor

I3 nhimg thainh nu sing

ché Chitng minh cia ong
ve tinh d&€m duge ctia cac s6 hiu d qua thae Ia rit khéo léo.
Tuyér vii khong kém [a chimg minh trong d6 ong chi ra ving
tap cic 8 thuc [a khong dém duge. Mdt tap vo han duge goi la
dém dugc néu cac phin o cda nd ¢d wiong dng 1-1 vai cac sO ny
nhién. Va cac s6 hitn g%, dng nghién ciu ra phuong phap ligr
ké tat ci cac phan s cé thé ¢ va phuong phap dé lap ra tuwng
(ing 1-1 gitta nd va cic s6 ny nhién. ()ng thit cach tuong i van
tap s& thuc, nhung nhan thiy ring ching la khong dém dugc.
Vi vay, dng bit tay vio viée chimg minh tip s8 thuc la khong
dém duoc bang cach gid st ching 1a dém duoe, r6i di tim mau
thuin xdy ra khi d6. Dau tién, dng gid st ¢& mor danh sach céc
s& thutc sip x&p theo thit ti n3o do. Vi dy, cic s6 nim giita O v
| véi danh sich nhu sau

.00123486°17...

.0‘0\\11298‘78...
.19‘7.“‘304839...
0028371684000

(). Nhimg sd c6 the bidw dign dd dang phin &6 hay 6 thdp phan nwin hoan
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Sau do, ong nhin vao cac O nam & duding chéo ctia danh
sach nay. Tir do, tao nén moe s6 méi bang cach 14y cic chit s&
trén dusng chéo va thay th€ mdi chit 0 teen 16 biing mor chi
« khac (chdng han nhu dng ¢ thé cong mdi chi s rén do
vdi ). Pa s6 nay v& niim gitta O vh 1 Rinv cach thém dau phiy
thap phan & phia trude né. Cantror chimg minh ring danh sach
atd st ban dAu chita tat ¢a cac s3 thuc gitia O va 1, nhung né lai
khong chia s6 mai fim duge. Day chinh 13 mau thudn cin tim:
s M1 Ny phai nim trong danh sich, nhung mor 56 trong danh
sich Jd¢u ¢ it nhit mot chit & niim rén dudng chéo khong
gidng vai né nen no khong thé nim trong danh sach., Chinh
vi the danh sach da ¢o [ khong iy 30 Ching minh wong ny

4 the ap dung cho bac ki edp con nio cta thp s6 thuc. Vi tap
con cua tap s8 thue khong dem duge, nén tap s6 thuc cang la
khong dém duoc.
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0\

CHUNG MINH cUA
EUCLID VE TiNH VO
HAN cUA TAP CAC
sO NGUYEN TO

Coé vé nhu khi cac 0 ny nhign cang lon din 1én, thi s§
nguyén 18 ngay cang it di. Ching ta ¢4 thé nght ring vi ching
din xudt hig¢n it hon, nén cd 1é mot lac nao d6 ching sé dimg
lai. Nhung ngay it khodng nim 300 tr.CN, Euclid da dua ra
ching minh dAu tién ring tap cac 3 nguyen & 13 vo han, Ong

If gidi didu nay nhu sau:

Gia st n li s ngroén 6 lom nhat.

e Goi N la tich cua tdt ca cac s ngueyén to hom bé hode bang n:
N=2x3x5x7xlx.xn
Cong Lvao N, goi tong la so k k = N + 1
k hodc la sd nguyen o, hoge la hgp so.
Néu k la s6 nguyén 4, thi k la s6 nguyén 0 lom hom s6
nguyen o Im nhat lanvik = N + |,

Neéu k khéng phdi s6 nguyén td, thi k phdi c6 mét wic sé nguyén
t. Utk s ngueyén 6 nay cia k khing thé nho hon hode bang n, vi N
chia cho mdi s nay dw . Viy, k phai cé mit wic sb nguyén 16 khac
Iom hom n. O cd hai trndmg hop ta déw nhan duge két qua méau thudn
v gid thiét n la s6 nguyén to lom nhadt. Vay, gid thiét cia chung ta
la khomg dung va do do tdp cdc sé nguyén t6 la vé han.

Theo thdng ké, gitta 1 va 1000 ¢ tat ¢i 168 & nguyén 8, giita
1000 va 2000 ¢6 135 8 nguyén td, gidta 2000 va 3000 ¢ 127 s8
nguyén o va giita 3000 va 4000 c6 120 8 nguyén td.
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AO THUAT VOI sO

Hay ldy nam sinh ca ban. Cong né vdi nam xdy ra mot sy
kién quan trong trong ddi ban. Sau do cong tdng viia tim duigc
vai s& tudi cta ban vao nam 1994, Cudi cling cOng thém s nam
troi qua k& i khi syt kign quan trong xdy ra cho dén nam 1994,
Két qua sé ludn 1a 3988!
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CUNG CHOI VOI
CAC CON 56 Bét i ai yéu thich toin

hoc ctiing déu co lac phai bat

ngts tride nhimg thi thujt
ki la ctia cic s0. Dudi day 1a hai vi du danh cho cac ban dé tim

hiéu va hi vong cic ban se thiy tha vi vai ching.

1’-1
=
11%=121
I =I2321
113x*=1234321
11111%=123454321
111111%=12345654321
ITIIIIN =1234567654321

IIXIIITA =123456787654321
... khi nao thi két thac?
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sU Ki DIEU
cUA TOAN HOC
TRONG TU NHIEN

ONG MAT NOI Gi VE TOAN HOC

CAC HINH LUC GIAC

sU HON LOAN LA DANH CHO LOAI CHIM
MOT CAl NHIN CAN CANH VE FRACTAL &
TU NHIEN

FRACTAL HOA BE MAT TRAI PAT

KHU VUON TOAN HOC

TOAN HOC TREN PAU NGON SONG
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Tat cd cdc linh v clia todn hoc, die tritu tuong dén
mdy, sém mudn o1 ciing & ng dung dugc vio

cdc hién tuong ciia the gidi thuc.

—Lobachevsky

Khi ta ci tach rieng bt ki thi gi, ta déu nhdn ra ring
né litn quan dén moi thit khidc trong il tru.

—John Muir

Pa bao gies ban ngam nhin mot chiée 14 va oy hdi ta) sao nd
lai ¢6 hai nita gidng nhau d&n vay, hoic d€ ¥ nhin hinh ngoi
sao rat can d8i 3 nhiéu béng hoa khic nhau cing hoa van hinh
xodn 6c¢ trén vd 5O, qua thong, xody trén didu ching ta, trén
canh nhanh va & vé cia cic cay g dd chua? Ty nhién chda
dyung day rdy nhimg hién wiong c¢6 lién quan dén toadn hoc.
Trong cong cude tim hidu va gidi thich cach thic moi thd hinh
thinh nhu th& nao, chiing ta luon di fim nhitng miu hinh va su
tuong ddng 6 thé do dac, phan loai duge. Bé chinh I3 1i do vi
sao toan hoc duge dung dé gidi thich cic hién nigng ry nhién.

Trong khi tao héa van ti&p tyc sdn sinh ra nhitng ki quan
cla minh, thi hau h&t ching ta lai hoan toan khéng biét vé khai
lugng tinh toan vi cong viéc toan hoc to Idn cin thiét phai lam
dé gidi thich didu gi d6 von 14t binh thudng véi ty nhién. Vi nhu
mang nhén cGa loai nhén orb trong thac don gian, nhung né lai
[2 mot sang tao ty nhien that tii tinh. Khi ciu tric dep dé nay
dugc phan tich vé mart toan hoc, cac khai niém hién dién trén
d6 qua thuc rit dang ngac nhién: ban kinh, day cung, cic doan
song song, tam gidc, goc ddng dang, hinh xoin &¢ 1dgarit, dudng
mac xich v s8 sidu viét e. Mot vi du khac I3 hinh dang cic hoa
van trén mai raa. D& gidi chich ching, toin hoc vé& difm nsi
ba, x€p hinh lyc gidc v nhiéu tinh todn cAn duge ding dén,
Chuong nay cta cudn sach sé gidi thiéu v6i cac ban mot vai ki
quan o) nhign va nhitng kbia canh toan hoc 4n chda trong dé.
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5 ; 2 )
ONG MAT NOI Gl
vé TOAN HOC Nhimg com ong... nha nhitg

siy tnh e nhien vé hmh

hoe.. biér vang hwe guac lom
hon hinh vung hay hinh won rat nhidu va se chia
dwaic nhicu mat hem vl cimg mét hamg nguvén vdr licu ady 16,

—Pappus ¢ Alexandria

Loai ong khong duge hye li thuyée lar mat phing, nhimg
con nhén orb cang khong hiét gi vé xodn dc ldgarit ca. Nhung
giting nhut rat nhi¢u tha khic trong ne nhién, nhimg céng trinh
kién rric ctia cac lodi con trang vi dong vatr nhiéu khi ¢o thé
phin rich duge theo toan hoc. Ty nhién ludn st dung cic hinh
thitc co hiéu qua cao nhat, nhiing hinh thide doi hdi it sic hye va

nguyén var ligu hon. Li¢u cé phai day chinh [a sgi day lién két wy
nhién va todan hoe? Ty nhién da ndm viing nghe thuirc gidi cic

bai toan tim gia tri In nhar, nhd nhat, cic bai toan dai s6 tuyén
tinh va tim ra [ti gidi t6i tu nhat cho cac bai toan ¢6 diéu kién.
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Chi can chi § quan sat Join ong mar ban sé thiy ca mor che
2idi todn phong phi md ra tru‘ic mit.

Hinh vudng, tam gidge vi luc grac Ty ba loai da widac déu duy
nhat ¢6 thé lac kin mat phang. Trong s ba loai do th viti cling
mot dign tich da cho, luc gide 6 chu vi nho nhat Pido nay rat
¢4 ¥ nghia vai loat ong khi ching xiy dumg 18 ¢ minh theo
hinh lang tru lyc gise, s& ton it sap v mir it cong sic hon d&
hao kin cling mot khong gian so vén xay then hinh lang
vuong hay lang try tam gac. Cac bire nidng ctia mdi nean td
ong day khoang 1780 inch (1 inch = 254cm), nhung lai ¢6 thé
chiu duge mot khai lugng ¢3p 30 1An khai lugng cia ching.
Didu niy gidi thich vi <o hinh 8 ong nhin lai ¢é vé nang né
nhu vay, Mai ¢ ong kich thude khodng 14,5 inch x 88 inch ¢o
th ¢hda hon 5 pound méte (1 pound = 0,454kg), trong khi chi
can khoang 1,5 ounce (1 ounce = 28,35p) sap d& xay dung né.
Nhitng chi ong \dy cic lang tru luc gide vai ba loai mat it
Linh thotn con cic blic rudng ctia mdi ngan tao véi nhau mor
pac dung 1200 Chiing xy t6 ciing mor lic trén cic ving khac
nhau, nhung cudi cimg ghép lai thainh mot 5 ong viia khit,
khong co chur sai [ech ndo. T8 duge xay thing ding o trén
xuéng Jduui, cic chi ang st dung chinh cic phan than thé cta
minh nhit 1) dung cu d¢ do dac. Thue t&, chang dung dau minh
nhit 1a nhimg day dot.

Mot “dung cu” ruyér vai khac cia lodi ong a “com pa”. Binh
hidng cda ong chiu anh hudng clia et tniong trai dde. Ching ¢
rhe ¢cAm nhan nhiing thay d8i rat nho cla tit trudng trai dat ma
chi nhitng 6t k& rit nhay cAm mdi phat hien ra. Didu nay giai
thich vi sao nhiing con ong trong cing mot dan tim ra mat vi tri
mdi va cliing nhau bit diu xay t6 tii nhieu hudng khac nhau ma
khong can bat k§ mot con ong nao ding ra chi dao. Tit ¢ ong
trong dan sé¢ dinh huéng t8 méi giong nhu t8 ¢t cda ching vay.
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Trong hinh minh hea, cic ngan cla
td ong x&€p sar véi nhau. Nhimg chi
ong da bit cic diu cda 16 ong biing nifa
khai mudi hai miar hinh thoi. Ngoai
ra, chiing xay tuong clia mdi ngin
nghie¢ng ding 13”7 dé ngan cin mat
chiy ra ngoai tnidc khi cac dau duge

bit kin bdi cic mai lam bing sap.

Giao tiép giita cac cha ong ciing [a
mot di€m quan tim thi vi nita. Cac ong thy quay vé 8 sau khi
di trinh sar se thong bao hudng cda ngudn thic an md ching
tim ra biang cach gli cac tin hi¢u dudi dang mot “dieu bay”.
Chiing ¢6 thé trao di thong tin v& thic an va khodng cach
cua thic an so vai . Hudng cta di¢u bay so véi mic udi chi
hudng caa thic an, con thoi gian bay hign chi ra khoang cach.
bi¢u ngac nhién la cic chi ong “hiét” ring khaing cach ngdn
nhat gitta hai diem la dogn thang. C6 1é day chinh la xuit xit cha
tf “bheeline™". Sau khi ong the bay tir bong hoa nay téi bong
kia mOt cach ngiu nhién d&€ hir ddy mar, chang biét bay rheo
con duwong thing ngdn nhar 3@ vé «d ¢la minh.

Loai ong ti€p nhin sy dao tao mang tinh todn hoe nay
thong qua gen di truyén. That bit ngd khi ta phan tich céc khia
canh cta oy nhién tr quan diém toan hoc. Nhimg kham pha
rrén day vé cube sOng cla loai ong cing khong phai la ngoai lé
cua ny nhién. O day ching ta nhan thiy sy hién dién cia i
uu héa vae ligu va cong site, lar mae phing va x€p hinh khong
gian, hinh luc giac, lang tru luc giac, khoi mudi hai mat hinh
thoi, dinh i hinh hoc, i trubng, ma hoa va cac ki thuar xay
dung tuyér visi.

(1). Exdmg omg bay
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. R .
CAC HINH LUC GIAC

Thé gidi we nhién chinh la

manh ddt mau ma nhat cho

cdc kham phd wxin hoc.

— Joseph Fourier

M@ lién he gitia toan hoc va i nhién rat da dang va phong
phii. Cac ddi nigng, hinh thé i nhiéu linh vic khic nhau cda
todn ludn duge tim thdy trong cac hign nigng wi nhién xung

quanh ra.

Paspile. héé Mamnuaah, California Anh chup bit Margaret Goodrich.

Co gi dic bigr vé luc gidc déu mi trong cac hién tuong ty
nhién nd af 3p di 1ap lai nhu vay? Sy hinh thanh va phat trién
cua moi var luén bi chi ph&i bdi khong gian va vt chat xung
quanh chang. Hinh lyc gidc déu [a mot trong ba da giac déu®
¢ thé phi kin mar phing.

(I). Pa gide déu la da gide oo cdac canh va cde goc bdmg nhaw
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Vign bdo tang quic ga | hvﬂs Postpele, hé !\rLImrma:tL Calif ornic Anh fhl_xp hn
Margaret Geodrich

Trong s& ba hinh dé (lyc gidc, hinh vudéng va tam giac
déu) thi luc giac déu bao phii mot dign tich lén nhat véi lugng
nguyén var lieu xay dung cin thiét [a nhé nhit. Mot diém dac
bigt khéc cta lyc gidc déu la né ¢6 6 tryc ddi xing, cho phép nd
quay nhiéu lAin ma khong bi bign d8i. Hinh ciu, hinh bao kin
mot viing ¢é the rich 16n nhat véi dién tich bé mat nhd nhat,
ciing ¢o lien he vén lyc giac déu. Khi cic hinh ciu duge dar sat
nhau vao trong mdt chi€c hop (nhu trong hinh minh hoa cudi
trang 137), m&1 mat ciu ti€p xic véi 6 mat cau khac. Khi ta vé
ti€p tuyén ctia hinh cdu tai cac ti€p di€ém dé6 thi hinh ngoai tiép
mdi hinh cu 13 mor lyc giac déu. N&u nghi vé& mir ciu nhu
nhitng bong bong xa phong, ching ta s& c6 mot gidi thich don
gian cho cau hoi vi sao mot dam bong bong lai ndi nhau tai noi
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duge goi 1a di€m ndi ba - ba goc 120° Pay cung chinh la s6 do
mdi gdoc trong cha lue gidgc déu. Di€m ndi ba xuit hign trong
nhiéu linh vie, nhu sy hinh thanh nhan clia 16i ngd, trong qua

chudi va cic vér nin trén mat dar khoa han. Nhimg kham pha

sau nay vé sy hien dién cda lye giac déu trong iy nhién ciing

khong kém phéin tha vi so vai
nhimng phar hign ddu tién vé
chiing trén hung ria, t& ong hay
hinh Jding cla cac tinh thé.
Niziay nay cic nha khoa hoc bi
cudn hat viio hinh anh ctia lue
gide déu & bén ngoar vii try. Tir
nam 1987 cic nha thién van

hoc da tap trung s chil y vao

Gt 510 chue i cria
bu himde Qi b 12
dim vy chidu dae
Khi do dién tich
ctit e gl déu la
V3 = 104 Tum
giene déne o dign
wh ki 473 = 69,
cim hinh vuing o

digm tich la 9.

Large Magellanic Cloud®, ngi 3
‘ 5 xufit hién
B /X7 sao bang
. e = 1987A. D6 khong  phai la lin ddu nen cic

bong bong khi duge quan sat thay cling v
cac vu nd clia nhitng ngdi sao, nhung do

S ruc dfSs MR lai la Jin diu cac bong bang khi xuat hién
oria e gac déw thanh titng dam dudi dang 8 ong. Lifan

Wang ctia tromg Dai hoe Manchester (Anh) da tinh duge 8

ong nay cd kich thude
khodang 30 x 90 nam
anh sang va bao gbm
khodng 20 bong bong
¢ ban kinh chimg 10
nam anh sang. Wang

cho ring modt cum

(1) Thien ha vé tinh qia dai Ngin ha
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sao ¢O kich thude nhu nhau van déng véi cung tde do trong
val nghin nam qua da tao ra nhimg con bao af, chang lam cho
cac bong bong khi x¢p canh nhau nhu cac hinh lyc gidc déu,

Cudi cuing, khi quan sat
mdt  bong  tuyét trong

nhién, ching ta nhan thay

nG ¢o doi xing luc giac va la

mot minh hoa cho hinh hoce
fractal. Bong tuy& c6 hinh
dang cta lyc giac ddu. Qua
trinh van dong, bien ddi cta

no duge md phéng bdi duding
Bin b dau uen hinh thanh demg hang tuyd Koch. Fractal nay

brmg net. Bat ddne whomie o gl ) o, :
.I‘L"H, L!liu i \mllll Cliad Ty thanh |!‘(l L-lU‘(jL‘ [Ia” Ihi'll)]‘l (U ¢ac am ,(.._’1'

phan déu nhae Xoa doan o guie, e do ac déu nhuy minh ht._li‘l trong
weomor mid nhon ter vt dosm by xou l . I s
moe i gide dén HLEE VG

Nhu vay, mai lign he gitia cic tam giac déu, luc giac déu
va fractal bong tuyér da két ndi hinh hoe Euchd va phi Euchd
vdi nhau.

Cac vart thé trong nt nhien vin ludn chia dung rit nhiéu diéu
thii vi khi€n ta bi 161 cudn ma bar ray vio kham pha toin hoc.
Tu nhién ¢d cach rieng d€ dar d&€n sy hai hoa va can bing tinh
t& trong qua trinh sang tao van vat. Chia khéa dé tim hiéu cac
cong trinh ctia iy nhién chinh Ia todn hoc va khoa hoc. Galileo
Galelei da thé hign diéu d6 rat ro rang khi 6ng phat biéu: “Va
try duge ghi lai bdi... ngdn ngit chia toan hoc™. Cac cong cy toan
cho ching ta phuong tign tim hiéu, gidi thich va mé phong lai
cac hi¢n wigng ty nhién. Kham pha nay s& din ta tdi kham
pha khac. Ligu phat hién vé lyc giac déu & bén ngoai vii try
s&¢ din ching ta i dau! Chi thoi pian mdi co thé rd i duge.
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-\

— | SUHON LOAN
,Bz_m d_;l [Li‘n;: bi Imc hoiic khi I.A DANH CHO

ngdm nhin dan chim chao lugn "
LOAI CHIM

trén biu troi hay nhip nhang sa

tir nai nay qua ndi khac chua?

Mat dan mimg hicn. Aptos, Calif ornia

Tai sao chiing lai khong va viio nhau! Nha dong vat hoc Frank
H. Heppner mudn ¢é ciu trd 101 cho nhiing ciu héi do. Sau khi
vt va quay phim vd nghién cu cic doan phim vé rit nhidu
dan chim, Heppner k&t luan rang loai chim khong ¢6 con diu
dan. Chang bay trong trang thai ¢in bang dong vai nhiing con
& mép ngoai va luon thay déi ludn phién vi tri phia ngoai nay
vdi nhau sau mot khoang thoi gian ngin. Trude khi bier dén li
thuy&t hdn loan v may tinh, dng da khong thé gidi thich dugc

chuyén dong rrong dan clia loai chim.

V@i nhitng khai niém tit li thuy@t hén loan, Heppner gio da
phat minh ra mot chuong trinh may tinh moé phong cic chuyén
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dong ¢6 thé ¢d cta dan chim. Ong lap ra 4 quy tic don gian®

dia trén hanh vi clia chiing va dung cic hinh tam giac nigng
trung cho dan chim bay. Khi d0 manh cia mdi quy tic thay
déi thi rrén man hinh may tinh dan chim dang bay theo hinh
tam gidc cang sé thay d6i cich bay theo mdr s8 hinh dang quen
thudc nao d6. Heppner khong ndi ring chuong trinh cGa ang
la cAn thit trong md phdng cach rhic chuyén dong cia dan
chim, nhimg nd qui thuce cho ching ta mor cach giai thich vé
viée cac din chim chuyén déng nhu thé nao va tai sao lai nhu
vay. Co vé nhu i gidi dap mor lan nita lai chinh [ 1i thuyét

hon loan.

(1. (Nhivwg con chim by thu it vao mot déw didm hoge chd i ngy; (b) Cii
cemt chim the heit lin nhar, {2) Chung mudn dios tri mée tic do o dink; (d) Eramg
bay cie cham B thay dae bt cac hign ngmg te nhien, vi du nhie gi mamh
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_‘_ CAl NHIN CAN
Fractal giv da duge CANH VE FRACTAL

nhic dén nhu 3 hinh

hoc cha ty nhién. Mic VA TU NHIEN

di cé vo s vi du vé cac
hinh thudc hinh hoc Euclid xuit hién trong ty nhién (luc giac
déu, vong tron, lap phuong, ti dién, hinh vuéng, tam giac..),
nhung sy that thuting ctia ty nhién dudng nhu ludn tao ra nhitng
var thé vigt qua thm mo ti cia Euclid. Trong s6 cac vat thé do,
tractal [3 minh ching ro rang nhat. Ching ta biét ring hinh hoc
Euclid rat higu qua trong vige md td nhitng vir thé kidu nhu

tinh thé vi & ong, nhung lai bi han ch& khi mé i bip ngd,

Dimg cheng nham we mau hic Kilowa, Hawai

van gd, dam may, ré giing hay nhimg duong ba bién. Trong khi
fractal hinh hoc duge ding dé mi¢u td nhiing ddi tigng nhu

l4 duong xi hay bong tuy@t, thi cic fractal ngau nhién duge mo
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phong trén may tinh d€ miéu ta dong dung nham cta ndi Kia
vi dia hinh ciia nhitng ngon noi

Hinh hoc Euclid bat ngudn tit thai Hy Lap ¢8 dai - khodng
nam 300 tr.CN véi b Elements (Co bdn) cta Euclid - trong khi
fractal m@i chi ra doi vdo nhitng nam 1800. Trén thuc t&, thuat
ngii “fractal” con chua duge nghi ra cho 3&€n nam 1975 Benoit
Mandelbrot dat ra it nay. Cing véi su ra doi cha fractal, chiing
ta di c6 modr hinh hoc du kh3d niang miéu 3 va tru khong
ngig bi¢n d8i nay.

a4

Fractal dutte coi Vi co s6 chidu phan s5. Trong hinh hoe Euclid, digm c6 O chibu, dubng
thdng ¢6 1 chibu va mdr phdng o6 2 chibu. Vdy oom duiing rdng cua thi sa? Trong linh
v fractal, s8 chibu ciia dumg rang cun dwic xem 1a ndm giiza 1 va 2. Bdt ddw tiz mde
dogn du!ng, chia né thanh 3 phin wa du‘ng len mot mi nhon nhue dd Lam wi dvimg
bong tuyét, so chidu cvia né s & grita 1 va 2 Néu chaing ta bdt daw véi mit hinh chiz
nhdr. mér vde the 2 chidu, chia né thanh 4 phan «a dung len trén phdn nim ghta mét
hinh chop, chiing ta s& thu duge mét fractal 6 s6 chigu ndm give 2 vd 3
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FRACTAL HOA BE

Hay chon mor chau luc, MAT TRA' ‘DKT
nhu Nam M§ ching han, )

lam vi du. Gia st ching ta
mudn do chidu dai duong bo bién clia Nam My. Trong toan
hoc, chiing ra biér raing do dai c6 thé do biing bat ki don vi do
dai nio ma chiing ta mudn nhu foot, inch, mét, dam, ki-lé-mér.
Khong phy thuoe vao don vi duge chon, ching vin bidu dién
cing mot do di, chi ¢6 diéu trong cac don vi do khic nhau.
Nhung néu do dudng by bién clia Nam My bing ki-16-mér,
va sau d6 do bing mét, k& qud nhin duge s&¢ khac nhau néu
ching ta coi kit bién vé ban chat Ia fracral. Khi don vi do ngay
cang nhé, ta ¢6 thé do duge nhiéu vinh va ban dio hon. Noi
cach khac, vé li thuy&t ching ta c¢é thé nhan duge nhiéu chi
tiét hon
néu giam lién
tuc do 16n cla
don vi do va
cing c6 nghia
la chiéu dai
clia duong b
hién se din
ting lén.

Puong bo
hién trong
hinh hoc
fractal dugc
xem [ ¢6
chiéu dai v6 tan bdi mdi vinh nhd, mdi don vi cta car wén d6

va sO lugng cic don vi cda cat luon luon thay déi, cing gidng
nhu sy hinh thanh cia dudng bong tuyét vay (xem trang 138).
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KHU VUGN
TOAN HOC

FRACTAL <6 thé hién
Jdien nhu cic vat thé bign d8i
mot cich doi xiing hodc khong
Jét xding ngau nhién. Trong
cd hal wuwng hgp, fractal
bién d61 theo céc quy tic rodn
hoc hojecic mohinh vé ching
duoe xay dung d¢€ méd td va
didu khién <y bidn 38 ctia vae
thé ban diu. Ban hay nghivé

fractal hinh
hoc nhu
mor mo
hinh phat
tnén khong
ngmg, nod th
tao hén e

nhimg v

kich rhuic

nho han.
Chinh vi the kh1 mor phin

ctia fractal hinh hoc Jduge

Fraceal hinh c¢ay

phong to, dng nd  eidng
y nhu e han dau. Trii la,
khi mér phan cda vat thé
rrong hinh hoc Euclid, nhu
ding tron ching han, duge
phdng ro, nd trd nén it cong
lon. Cay duong xi 13 mot vi

“Xin chao budi sang 6t lnh”,
cd lam vuim cat tiéng chio binh
minh va cay ¢b. Co khong bict
nhiéu vé nhimg didu ly himg dang
titm an trong nhimg chiée ld va
ddt dai mau ma. O siu duti 1é
cay la nhitng fraca va mang
Wi vii we nhitg cay hoa cic vgn
tho, iris, ciic, cdc con s6 Fibonacc

dang nhin chadm chim vio co.

Co bt dau cong viee hing
ngav cia minh ¢ kb odm. Tui
dos, chd nao cimg ¢ mor dicw ki
ki ait luémi, nhuong o hoan toan
khimg hav. chi suv e ngdm nhun
nhitng +¢ dep nic v ma dhién
nhirn ban ting dang o« humg,
Kie sic

Phiw wen o di phdac quang
cuc cdy dwmg xi, bi hér di nhang
le gicc heo via, dé phat va nhing
chdi nom, 6 khéng nhan thay
nhimg xofn 8 didng gidc dang
mim adf chao 6 wa nhimg chiée
li nom dung fraaa wén than
cdy dumg A Tie diu moe con
gié nhe phing phdt mung mid
huong clia cday kim ngan. Nhin
len, c6 thdy chung da vuon um
tum trén b rao va len I8i cd vao



du dién hinh vé tinh ty rai
tao cua fractal. Néu ban chi
nhin vao mor phin clia fractal
duong xi, trong nd y hét nhu
la duong xi lgn ban dau. Mo
hinh fractal duong xi cé thé
xay dumg duge trén may vi tinh.,

PO THIL: La nhimg biéu
Jdd toin hoc ding d& bidu
Jién hinh anh don gidn cia
mot vin dé hay hoan cinh.
Cac d6 thi da duge Euler st
dung trong bai toan Bay cay
cau Konigsherg (xem muc “Sy
cudn hat cda logic, giai tri
va cac trd chai”). Ong dua
bai toan vé mot dd thi don
gian d& phan tich i mdi tién
hanh giai. Ngay nay, dé thi la
cOng cu ding trong topo.

CAC SO FIBONACCI
1, 1,2 3 5,8, 13, 21,. Fibonacci
(Leonardo da Pisa) Ia mot trong
nhiing nha todn hoc hang dau
thai trung cd. Mac du dng co
dong gop dang k& trong linh
vic O hoe, dai sd va hinh hoc,
nhung ngay nay 6ng lai ndi
tiéng nhd day & nghigm cla
mOt bai toan it duge bidt dén
trong cudn sach Liber Abaci
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ddm cday dau Ha Lan. Co quyét
dinh can phdi xéen tia me chue
Co khimg biét rdng chinh nhimg
xodn dinh 8¢ da gay ra vigc nay,
cdc day len xodn vé bén trdi cria
cdy kim ngan cum quanh cac
diay xodn vé phia phai cia cay
ddu Ha Lan. Can phai co doi
ban tay khéo léo cia ¢6 mdi co
thé khong lam n thumg i
nhimg mdm dau non xinh xdn.

Tiep dén co di téh dam b
dai duik cay co ma c6 trong v
y dinh dem lai cho khu viem mat
vée mat la. Canh co du dua du
dra khé khang trong gio, nhing
6 khong biet rdng nhimg dubng
than khai dang nhe nhang co

lén vl co.

Co
nhin qua
nhitng
cdy ngo.
“Ha!", Co
veo tham.
Co da
ttng ban
khodn khi
quyet dinh

tromg ngé,
nhing
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(Sach tinh toan) ctia minh.
Vio thé ki thiy XIX, nha todn
hoc nguii Phap Edouard
Lucas xuiit bin mdt cudn
sach rodn giai
tri, trong do
cd nhic dén

Hewalrnt
bai todn niy.
b6 Ia lan dau
tién cai tén
trilizem “Fibonacci”

Jduge dar cho
day s&. Trong
wf nhién day

sO nay hién

Lla, 2m

th tiv dign & cac loai
cay:

W e Nhimg

himy dai

himg hoa vl so
canh la mot so
Fibomacci (trilium, hoa hong
dai, bloodroot, cic van the
tay, columbine, hoa ly, 1ris).

® Su sdp xép cua la cay, canh
cdy va cac cuomg la, goi la
phyllotaxis (c6 nghia la “kiéu
sip x&p 1a"). Chon mot chiée
la & rén canh va d€m cic la
(pid stt khong 14 nao bi rung)
cho d&n khi ban cham vao
didm gAin nhdat weén canh
niim thing véi diém co 14 ban

gict day c6 cam thay vdt v
sumg khi nhin dam ngé nem lon
len aat tor. Khing hay biér gi vé
co ca, cac didm ndi ba cua li
ngo van se dan thanh hinh bén
tremg hdp ngo.

§
L

F_

Vo

5

.b,.taﬂ

P

e

!

iama
ot
KLb

Oh, khu wvgm md nai o0
lam sao! Cay o nhu bimg lén
mit sic somg mai! Ngdm nhimg
chiec la nom trén cay go thich,
¢ biét rang co gt do vén rar dé
chiu trong hinh dang cia ching,




diu da chon. S6
ligng 14 vita dém
dugc (khong tinh
chidc 14 dau tién
ban chon) trén rat

nhidu loai cay la

mot s& Fibonacci,
nhit ¢ ¢y du, anh
dao, cay lé ching han.

-

e 54 non thing: Néu d€m sd
duting xody vé phia trai va phia
phai trén qua thong, thi hai sé
nay thiting la hai s& Fibonacci
lien tiép. Diéu nay ding voi
ca hat hoa hudng duong va cac
loai hoa khic. Didu niong ty
ciing xdy ra v&i qua dita. Nhin
vio tam cia qui dda va dém
s vong xody phai va trai tao
b cic hinh luc giac. Ching

sé |a hai s6 Fibonacci lién ti€p.

PUONG XOAN OC VA PUONG
PINH OC: Duing xodn &c la
hinh rtoan hoc xuart hién & rit
nhiéu mar trong tf nhién, nhu

déu cong cua 1a duong xi non,
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nhimg truc di xitng cia w
nhien da hoan thanh cémg wviéc

mot cach hoan hdo.

Com nhing kidu sdp xép la
trong dam la méi dam choi thi
co le chi nhitng con mdt tinh ¢
mdi nhin ra duc.

Nhin ra xung quanh, o
humg vé luéng ca ror. Co cam
thady vdt tw hao vi chung moc lén
ndd tot, va nhan thay can phai
ta thua di mov chie dé ca rat
lom len déu nhu nhaw Co khong
muin dé mdc cho w nhién diéu
chinh, sdp x&p déu dan

cut ca rit rén huimg ddt.

nhiing

Ch cung khomg hay biét véng

khu wvim day nhimg xodn 6c

ddng gidc. Chung hién dién & dai
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A nho, vo s0, 16¢ xoay, bao,
qua thong, dai ngan ha, xody
nudc. Cé nhidu loai xodn 6c
nhu duwng xoin Oc phing,
xoin d¢ trong khéng gian ba
chiéu, xoidn vé bén phai va
bén rtrai, xoin Oc ding giac,
xodn Gc¢ lodgarit, hyperbolic,
xoan 8¢ Archimedes. Duding
dinh &c chi la mor vi du trong
vd s cac loai duding xodn 8¢
mia toan hoc mod td. Pudng
xoan 8¢ ddng gidc xuit hign
3 nhing sinh vat trong ty
nhién nhu vd dc, dai hoa
hudng dudng, mang cuia loai
nhén orb, Mot vai tinh chét
cta duding xoin dc ding giac
la: cdc goc tao bdi ti€p uyén
va bin kinh clia né bing
nhau. Vi thé ma nd cé tén la
“d3ng giac”; do dai cac doan
ti€p tuy€n nay tang theo cip
s0 nhian nén mot ban kinh
bat ki bi chia thanh cac doan
¢6 do dai ting theo cdp sd
nhin; hinh ding cia duding
xoidn dc ddng gidc khong déi
khi no ldn lén.

PUONG THAN KHAL Khi
chi& day thing bi quan

hoa hoa hamg dumg va nhiéu
loai hoa khdc. Rét nhiéu loai lin
lén tao thanh hinh xodn nay bai
chung giit nguyén dvage hinh dang
trong qua trinh phat trién.

Troh trdr nén dm hon, v thé
co lam wam quyét dinh e tiép
tuc cémg vidc tromg trot khi mgit
trof lén. Trong khi lam wiée, o
nhin ngam lai toan by khu vidm
lan cudi, nhitng cum hoa, rau ci

va cay ci khac ma c6 da mat
bao cémg lao chon b Nhung
mit ldn nita, o6 didu gi do lai
thodt khét danh mét co. Khu wviém
nay cua cd day rdy nhimg hinh
caw, nén, da dign va nhimg khéi

Co vat nhitu kidu doi xamg hign dien
tromg khu v Chdng han nhue tremg
hinh nay, chung ra ¢6 the nhin thdy tdm
doi ximg rén hoa g cdy cdi xanh va
tric dii ;g trén ld cia no.



hoac thao quan
xung gquanh
mot dudng cong
khac (& day Ia
dudng cron), néd

s¢ mo €l mot
dudng than
khai. Pudng
thian khai a hinh dang dwic
iim thiv § md chim dai bang,
vay cA map va mép la co.

PIEM NOI BA: Piém néi ba Iy
di€m ddng quy cda ba doan
thang, goc pitta cic doan déu
I3 120°. Rat nhiéu hién nigyng
rrong ty nhién 1a k& qui caa
cac gidi han gay ra b cac
duwing bien vi lgi ich khong
gian. Didm n6i ba 15 didm can
bing md mdi hién wong w
nhien Jéu hudng t6i. Negoai
ra ngudi ta coa thiy néd trong
cac dam bong béng xd phang,
rrong su hinh thanh hat 3 loi
ngd va cac v& ndt trén mat
dac hay hon da.

POl XUNG: Déi xing 12 tryng
thai ¢in bang hodn hio ma
ngudi ta thay vi cim nhan
duogc khi nhin vio than thé
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hinh hoc khdc, nhng 6 khong
nhan ra chung.

Khi ¢hien nhien phd by
nhitng ky quam ciia ching trong
Kh cutm, hine hét moi nguen déu
khong nha i v6 s6 nhing phép
tinh va khai niém todn hoc da trg
nén rat bmh thuimg o trong
nhién. Ty nhign vat bict cach doi
pho wdi sy han ché cua nguyen
it bdu va khéng gian ma «dn
two nén nhimg hinh ddng ha
hoa nhat. Va ow thé mai ngay
xudn, ¢6 gdi lat buse vao khu
vun ol niem hi vong trong dnh
mdt.

Co sz ngdm nhin oam cay
nid i, mudn hoa dua ng mai
nguy ma khong hé bigt dén
nhimg vé dep wan hoe dang né
hoa trong chinh khu twum cia
minh.
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cunr mdt con budm, chige 4,
cd the con ngudsi hay nhu kha
ngam nhin su boan hio cda
mdt hinh tron. Xée i quan
diém roan hoc, mor vae thé goi
[ ¢6 tam d6i xing néu ngudi
ta c6 thé rim thay mor diking
thing chia né ra lam hai phan
gidng nhau sao cho néu gap
vat thé lai doc theo duting
rthaing 46 thy hai phin \via
chia s& trang khit {én nhau
Var thé duge eoi i co tam dat
xing néu no ¢d vH O cac truc
do1 xing chta cing mot diém

xa¢ dinh, vi du hinh ron o

tam ddi xing voi thm d6i xing
& tdm hinh tron.

LAT MAT PHANG: Dé xép
hinh pha kin mor mit phang,
nguii ta stt dung cac vien gach
¢4 hinh dang nho 36 sao cho
khi lar khong <6 khe hd nho
va khong c6 hai vien gach
naa x&p chong len nhau, viduy
nhu hinh luc giac déu. hinh
vudng, hay cac hinh khic. Dai
vii khong gian thl nguii ta
x&p hay lam day né bing cac
var thé ba chiéu nhu khéi lap
phuong hay khoi bat dién cut.
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— TOAN HOC TREN
Néu ban la modt van PAU NGON SONG

dong vien ludt song thi

hin se¢ bigt d6i khi that

kho ma doan tnige duge khi ndo con song sé ndi lén. Thinh
thodng, ching xuit hién tif phia xa cha bién khai, nhung khi
ban lai gan thi ching da tan di. Vi the ¢6 lic ban phai cho
con song dén hang gioy ién nhung ciing ¢6 ltc ching @0 at kéo
den, va thé Ia ban lai ¢6 qua nhiéu con song dé€ hia chon. Co le
khong cin thiét phai nhic lai fing li thuy&t song va hoat dong
cta song la mot hé thong phic tap. Rat nhiéu yéu o tac ddong
lAn nhau tao nén song bién, Gio, dong dat, dwng ré nudc cia

Sng bdn Apos, Calif ornia

cac con tau va di nhién I cd stc hat cda Mar Trang, Mat
Troi tao nén thay tridy, tir cd nhimg yéu td nay déu anh
hudng dén dai duong. Séng bién chi lan truyén trén mar nude.
Nhimg hinh dang séng nhip nho nay it nhiéu cing 6 tinh
ngau nhién khi ma rat nhiéu cic nhiéu loan va y&u td nhu
the tic dong l1An nhau.
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Nhiéu aghién ciu v tinh rodn vé séng bién da duge tién
hanh vio nhing nam 1800. CAic quan sat trén bién va trong
phong thi nghiem di dua cic nhi khoa hoc d¢n nhiing két
luan ctha vi. Moi cha bar diau f nam 1802 khi Franz Gertner
trinh bay li thuyée sona 3 Cong hoa Séc. Trong cac quan sat
ca minh, dng ehi lai cach thie cic phan o nudc ctia mot con
song chuyén dong theo vong tron nhu the nao. Nude trén dinh
song (difm cao nhar cia con séng) chuyén dong cang huwding vdi
con s6ng, con ¢ chan «6ng (diém thap nhit cda con séng) thi
chuy&n dodng theo chiéu nguge lai. Trén bé mat song, mdi phan
t0t nude i chuyén theo mor quy dao tron trude khi quay eed Las
vi tri ban dau ctia minh. Puting tron nay ¢6 dudng kinh bang
chiéu cao cta séng. Co rit nhidu vong tron sinh ra bdi cac phan
i nudc doc khidp do sdu chia nude. Phan td nude cang 3 dudi th
vong tron cang nhd lai. Trén thue t& ngudi ta tim ra ¢ d6 shu
bing 1/9 chiéu dai séng (khodng cach ngang gitia hat dinh séng
lien ti&p), duting kinh vong tron tai d6 bing khodng mot nia
Juaing kinh vong tron ctia phan o trén mat nude.

Do cac con séng gdn chiit vdi nhiing phan i chuyén déng
cron, ddng thai cac dudng hinh sin, dwing xicldit ciing phy
rhudc vao ching, nén s& khéng ¢ gi ngac nhién khi phuong
mnh cla cic dwng cong twin hoc ady duge ding d€ mo ta
song bién. Nhung neudi ta kham pha ra fang song bién khong
han Ia dudng hinh sin hay bat ki dwng cong tin hoc thuin
tiy ndo khic. PO sav cia nude, sic gid, thay tridu méi chi a
mdt vii bign dong phar xem xét khi md 1d song. Ngay nay, song
bién dudc nghién ctu bang cich inhg dung xac sude, thong ké
va khoa hoce phite hgp. Negudi ta 58 xem xér mor 8 huong 10n
con séng nhd cung lic, sau do du bio s duge dua ra ot nhiing
sO lieu chu thap duge.
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Mor s6 tinh char toan thi vi cna song bién i

I Chicu dai song pha thuje vao chu ki

2) Chiéu cao cva somg khimg phu thude vae chu ki hay chicu
dai (co mot vai ngoai le, rong dé sw chi phoi cuia chu ki
va chicu dai e vat who)

3) Cem song 2 08 khi goc tai dinh song v qua 1200, Khi
v, hau hét nang biamg e nd bi tiéu wn.

4) Mot cdch khic dé \ac dinh thet diem song 13 L1 s sunh
chizu cao vi chion dai cia no. Khi 816 nay lon ?uml?,
Lon song sé 4.

Binh sing

Chany .

Chicw caor cice somg— khodng cach theo chieu thing ding i

Jinh séng tdi chan song.

Chiu dii g song  khoang cach theo chiéu ngang gra hai

dinh song lien dép.

Ch la cuu song & giay d&€ mor dinh sdng di chuyén dén

~

AN

vi trf clia dinh séng tiép theo nd.

Puimg hinh sin [a 35 1hi
\ ./\"‘. cia mdt ham lugng gide

\

\ J L "/ Vo tuan hodn Ja ham sin (co
— N\
hinh Jang ap lai).

Puimg xicloit 1a dutmp cong
vé ra bdi mot difm 8
dinh rén dudng tron khi

duong tron lan déu trén
mot duding thang.
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Itong cudn 53 ghi chep cia Leonurdo da Vinci ¢ rar nhiéu phic thao va
ban viét vé «ong v dong hye nude, Ban phac thio nay trich o cudn Codex
Madrid 1T trén khd 24, nd minh hoa tac dong xody cha song khi trdn vao ha
hidn. Ong vier: “Khing o g trén bir bidn by sing mang di Bidn < tra lai choe bt
tdt ca nhig g om ne do ngoai khat Mae waee gie lai dan vt cia song tromg mit
thif giam ngdn”. Midu t3 ciia Ong vé qua trinh song & vao b rdi bac ndy len
trén nhimg con song t@p sau 1 nhimg phong dodn chinh xac, phiv hygp vai quy
luat chuyén dong cda séng duge tim ra sau 36: mdt di€m ma song danh vao ud
rhanh difm nhidu mdi va 13t @ cac nhidu nay tac dong d&n hinh dung cia
nhifng con sing
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sU Ki DIEU
cUA TOAN HOC
TRONG LICH SU

NGUOI BABYLON & CAC CAN BAC HAI
THANG SO TIM GIA TR XAP Xi cUA V2
PHUONG PHAP XEP CHONG CAC HINH

VUONG cUA NGUOI TRUNG QUOC

BO TAO sO NGAU NHIEN sOM NHAT

PHEP NHAN cUA NGUOI Al CAP

PHONG THi NGHIEM KHOA HOC PAU TIEN
PLATO NHAN POl HINH VUONG

NGUOI LA MA TINH DIEN TiCcH HINH
TRON NHU THE NAO?

DUNG E-KE PE CHIA BA MOT GOC NHU
THE NAO?

NHUNG Bi AN TOAN HOC CHUA LOI GIAI PAP
PINH Li FERMAT cUOI CUNG

GALILEO & Ti LE

TOAN HOC & NHUNG CHIEC BINH

HINH HOC - XUA & NAY

PIEU Gi QUA MOT CAl TEN?

CONG THUC Ki DIEU CUA EULER-F+V -E =2
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Trong hdu hét cdc nganh khoa hoc, the h¢ sau lam

sup do nhimg gi thé h¢ tnaxe da xdy dung va xéa bo

di nhitng gi da hinh thanh. Chi ning trong toan hoc,
mbi thé hé bd sung mdt cau chuyén mdi vao nhing cdi o
— Hermann Hankel

Trong thot dai mau thudn giita nghién cu o6 dién

va nghién ciw hien dai nay, phdi cé didu gi dé dé noi vé
nghién citw khong bdt daw bdng Pythagoras, khing két
thuc bing Einstein, nhwng lai la cdi cu nhat

va mdi nhdt trong moi nghién aiw

— G.H. Hardy

Viéc kham pha nhiing didu ki di2u cda toan hoc khang han
ch& trong nhimg gi ching ta da ¢6 ngay nay. Lich s va cac y
tudng tim toi nghién citu trong qua khi cing nim gitt mor kho
tang nhitng didu thin ki cda todn hoc. Ngudi ta thudng wy hdi
ngudi xua st dyng nhiing khai niégm nhu s8 vo ti, cac ching
minh va dudng conic nhu thé nao. N&u khong phai la d€ phyc
vy tri td mo va long dam mé hoc hoi, ligu toan hoc ¢6 tign
trién dén mic nhu ngay nay khéng? Trong chuong nay, ching
01 xin gidi thigu d&n cic ban mdt vai trong s§ vd van ¥ tudng
toan hoc xuft hién trong sudt nhidu thé ki qua.

1 Pascal e ot Laplace & Chu Shin-Chich
Zerwr W T Whitchead » Einsten &1 i 640
e GEad Fibonwea e LLEREA...

Al Khowarizmi 85 & Bhaskara
ailh MRS enpal tE el I Pythagoras WRodfaS
§ Gowe® 5 b Caneor  off olm bt
Babbage @fF Ml Lovelace [ 0l
Livwd i im0 Dudeney » Uicscartes » il o fesesriss
Napier Tl o i dilh  Pascal & Lethnuz
Apollonius il G5 Hypatia  Newron o (i mi8
Letbnurz & Seki Kowa
Agnesi  afe Aoy g O 8 @5l Noether « Diophantus
afioeted R
Eratosthenes &5 Tl 50
Euclid i @se Riemann & Bolyai & Lobachesky

Tranh cdr din vé cdc § nang dn hoe va nguit phdt minh ra ching,
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Lich st da chdng minh ring sing tao toan hoc khong danh
rieng bat ki nén van héa, thisi da, nén van minh hay giéi tinh
nao. Kho tang cic ¥ tidng todn hoc phat trién hang the€ ki qua
qua thye 1a dang kinh ngac va vo cling tha vi.

CAC HE THONG O
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ANDO-ARAP » BABYLON ¢ HY LAP « TUONCG HINHAICAP « CHUTRUNGQUOL « DOTHAL
*» QUETINHTRUNG QUOC « LAMA s CHUTHAY TUAICAP » MAYA = 5O NH| PHAN

Quan tam tim hi€u d&n ching, doc gid s budc vao nhiing
chuyén du ngoan vugt thii gian vad xuyén cac quic gia trén
the gidi. Chuyén du lich d6 s& cho ban thiy mor s3 § tudng
toan hoc duge tim ra gdn nhu déng thai trén cac quoc gia khac
nhau, nhu trong trudng hgp hinh thinh va phac trién hinh hoc
hyperbolic. Chiing ta bi€t rang s6 via mdt vai dang he¢ thong s&
thude s hitu cta tat cd moi ngudi. Gia tri hang cia chir s va
s& 0 duge phar trién & rdt nhidu vang trén the gigi, dau tién
[3 ngutn Babylon véi he d&m 60, sau do la nguti Maya vai he
Jd&€m 20, voi nguai Hindu phar trién va dua vao ki hiéu vi tri cho
hé dém co s 10. Hé d&m cia ngudi Hindu sau nay duge nguai
A rap cai tién vi tiéu chuin héa. Nguti Trung Qudc ciing phat
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trién hé thdng gia tri hing cta chit 3 va s8 0 vdi cac que tinh,
tao nén he¢ dé€m co s6 10 rit cong phu.

Laéﬁﬁii'
HILBERT
_ DEDEKIND

FIBONACC!
. KOVALEYSKAYA
- KRONECKER
CAVALIERI °
: BERNOULLF 7.
: n‘-_ APOLLONIUS
SGA el 7!:4&;@_5_5-_ 4 ‘WﬁisnsmAss
“HERMITE 1, :

NAPIER . LAPLACE -

LUI MUI,  BIRKHOFF "'y CHATELET WHITEHEAD -

Mt s nhd todn hoe ndt téng trong boh a2

Trong khudn khé chuong nay, ching toi chi c6 thé nhic
Jdén moé vai trong sd hang nghin nha todn hoe va ¢ tidng todn
hoc da ghi ddu trong lich st nganh nay. Bdi véi nhiig thanh
riu mi chang ta nhic d&n, khong ¢6 cach nao phi nhan duge
tinh wu viét va thm ¢@ ciia ching so véi nhitmg thanh wwu chua
nhiic dén. Chang téi thanh thyc mong cac ban si dung
nhiing phéan tiép theo trong chuong nay nhu la budc dém
cho nhiing tim hiéu sédu hon, ddng thoi cung cé thém kién
thiic ciia ban vé nhiing diéu ki diéu trong lich sit nhan loai.
D6 chinh [a mong mudn ciia ching 6i khi gdi thigu danh sach
¢ic nha odn hoe néi tiéng, tranh cft dan vé cic ¥ niding toan
hoe vai tac gid cia ching va bang cac he thong s0. Ching ta
dang @ trong mOr man sudng mi cha nhitng khim pha, phac
minh todn hoc mdi. Ban khong nhat thi€t phai 13 nha toan
hoe d€ ¢o the hidu duge § nghia cha cac ¢ ruding nay ciing nhu
thudng thiic sy sing rao cta cic nha toan hoc, Hay doc va tim
ra nhimg diéu ki di¢u trong qui khit va hi¢n tai ban nhé!
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NGUGI BABYLON
VA CAC CAN

BAC HAI

HO DUNG NHUNG XAP
Xi PUNG CUA CAN BAC
HAI LAM GI?

#

Ching ta thuwng nghi
vé toan hoc ¢8 dai véi ding
nghia nhu vay: ¢8 dai va xa
xua! Nhung né€u nhin lai, sé
that ngac nhién khi phat
hién ra rfing ban vin dang

ding mot ¢ tidng, gia tri hay khai niém ging nhu con nguti da
ding hang nghin nim vé trudc. Nhitng gi ching ta bi&t vé toan
hoc Babylon xuft phat tit mot vai ban dat sét ¢6 khic chit hinh

ném duge tim thiy trong cac cude khai quat khio ¢8. Cac ban
nay ¢6 nién dai vao khoang nhitng nam 3000 téi 200 o.C.N®,

{1). Ban dich cuia O. Neugebawer Mathematics Keilschriftexts, 1935- 1937 F. Thureau
-Dangin Textes Mathematics Babyloniens 1938 va O. Neugebarer va A. Sachs

Mathematical Cuneiform Texts. D€ tign hanh dich cac 6 trén cdc bdn ddr s,
O. Newgebauer da phat trién ki hidu phdy © . " d€ phan tdch cdc gid i hang cla

chiz sd va ;" d& ki higu didm chia sau muat Vi du (Y Y(YYY

dich la Il I, ; 10, 3 va ¢6 nghia la IK60) + | + (10/60) + (3/3600).
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Chiing ndi [én thng nguwsi Babylon da ban luan vé cic khai
nié¢m toan hoc sau:

Phiemg trinh mdt bién

H¢ phurmg trinh hai bién, bing xdp "

Thé tich va dién tich

Tinh tdin dién tich ciia tam gidc va hinh thang

Xap xi cua b m, 0 3 duxe dimg d€ xdc dinh dign tich ciia

vong tron la 3

e Tinh thé tich cua lang tru va hinh try bdng cdch nhin

dign uch ddy véi chiéu cao

Pinh i Pythagoras

Ciic khia canh vé li thuyét sb, vf d
1+2+4+.+2=2+(2-))

9] mit trude tim dat sér cha ngudi Babylon™ 13 mor xdp xi
chinh xic d&n la ling ca V2. Ban sé phai ngac nhién v& 30
chinh xic¢ mi nguti Babylon dat duge khi dung hé d€m theo vi
tri co s& 60 cta minh d€ xip xi V2. Ngusi Babylon da cai tién he
dém Sumer thanh hé d&m theo vi i co s§ 60.Y

(1) Cac wim ddt set chi va nhidu bang xdp xi cac gia trj todn hoc khdc nhaw Vi
die hing cdc gid i nghich dao ding tromg phép chia co dwe bdng gid trj can bdc
hai va can hic ba cimg da duke khai quat

(2) Tam dat ser trong minh hpa la ve wim YBC7289 cuu b s tdp vé Bablon
Ll Yd!t.’_

(3). Npuitt Babydom dung ha ki higw d8 vier s6: Y cho mit v ( cho . Vi
ol cua cac ki hitu nay xac dinh gid o cia chiing.
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NS 13 hé dém theo vi trf dau tien thoi d6. Ban dau khi thidu
«3 0 va diém chia sau mudi, ngudi ta dia vao nglt cdnh dé xac
dinh gia tri s6 cAn biéu dién. Vi du s& sau:

<Y YY

hidu cthi 11(60Y + 12 = 672 hoac 11 + 12/60.
Sau d6 ki hicu t hadc duge ste dung tar vi el sa 0.

Nhung ngut Babylon Jdung nhing xip xt caa V2 o muie 36
chinh xac dén nhu vay dé Tam gi? Quan sic cim $t séc ki cing,
ching ta thay trén d6 3 mot hinh voang véi cic dwing cheo.
Mot phia cia hinh vudng ¢ ki higu ((( e I cach hy
vict 56 30.

Doc theo dudng chéo nam ngang, ho vien

Y « WY <

c6 nghia Ja 1; 24; 31, 10. Gia st gitia 1 va 24 13 diém chia sdu muoi,
& nay s8¢ duge dich thanh
1 + (24/60) + (51/60°) + (10/60%
=1 + (2/5) +-(51/3600) + (1/216000) = 1,4142129~
s sinh vai V2 = 1414213562, BZ 6 duge gid tri xAp xi nay
ngun Babylon ¢ thé da diing phuong phap xip xi lién tiép
thuong duge st dung bai ngudi Hy Lap®

Chiing ta da biét ring ngudi Babylon nghién ctu rat ki vé
dinh li Pythagoras. Gia tri ho tinh toan cho dudng chéo thing

) Nguwii Hy Lap & dai dimg phaamg phap sau d€ xdp i cdc gid i can bic
h;u gid s gid tri xap xf ddu tien cho 2 Ly a (v du cho a = 1). Ude hamg tiép theo
Juge xde dinh bdng cach iy 2/ (ke la 2/1 = 2). Sau 46 LAy trung binh cimyg via
2 e bamg wrems (L4 2)i2 = 15. Gid i xdp xd 15 bay gio se dupe coi Lo mie gud
11 \ap xd mAt Qud trinh ai thé biéh .
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ndy cua tam
glac vudng
la 0;30-

ding (xem hinh trang 161) chinh a mdt xap xi dang cho do dai
Juong chéo hinh vuong.

Cu thé Ia: cic 8 trén dudng chéo la 42; 25; 35 tiic la 42 + (25/60)
+ (35/3600) = 424263839 trong khi 30vV2 = 42,42640687. Ngoai
viée gidi toan vai cac tam giac vudng véi canh la cac s8 hitu
(nhu {3; 4 5}, {5; 12; 13}), ho con stt dung dinh li Pythagoras cho
tam gidc vudng ¢ canh khong phii la 6 hitu . Diéu nay gidi
thich 1i do ho cAn dén xap xi ctia nhimg sd vo i nhu V2
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THANG $O Tim
GIA TRI XAP

xXi cUA V2

Ngusi Hy Lap ¢8 dai da
kham pha ra cach xay dung
gi4 tri cia s8 vo ti nhd dinh

li Pythagoras. Hp dung cac

da giac déu noi ni€p, da gidc déu ngoai ti€p va cac khai niém
vé vo cing, gidi han d& tinh xfp xi dién tich ciia vong tron. Ho
cing phat tri€n mot logi thang s§ hoc ding o lg d& xap xi gia
tri cac s vo ti. Vi dy dusi day 1a thang s6 dé tinh x&p xi V2.

Bit ddw hdng hai &5 | Com day la cach
& phia trén g iz om cdc sd o ofr
thang, cic 0 com la thit 2 tit cic s &
tromg <Ot thie nhat duxe cit thi nher.

tom bdng cach nhe sae

1+1=2 1+2=3
2+3=5 2+5=7
5+7=12 5+12=17
12417=29  12+429=41
29+41=70 294+70=99

Ti 1@ 1: V2 1a gidi han day céc d Ié ciia hai s8 trén ciing mot
bac thang. Céc i 1¢ nay ti€n gin d&n I/V2, hay néi cach khac
gid tri cha gidi han sé chinh 1a gia tri cia 1/V2.

1/N2 = 0,707106781...
1/1 S

2/3 = 0.666..

5/7 = 0,71428571429...
12/17 = 0,70588235294...
29/41 = 0,70731707317...
70/99 = (0,7070
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/‘

" - N\
PHUONG PHAP XEP

Tim duge nhitng CHE)NG CAC HiNH

chuyén gia c6 thé dich

chit viét Trung Qudc VUONG CUA NGU?' |
cd la mor viec khé. L TRUNG QUOC
Viy tim mot chuyén -

gia ¢ the dich cic ban viér tay bang chit Trung Quéc cd
v ndi dung ban v& toian hoc hin la viec con khé khian hon
nhiéu. Diéu nay giai thich vi sao cic md hinh toin hoc clia
nguoi Trung Qudc rat hiém thiy. Hsuan-thy, phuong phap x&p
chdng c¢ac hinh vuong a mor ki thuiat ma cic nhi toan hoc

.
]

e

Trung Qudc st dung d€ dua ra cic két luan dai s§ dya vao cong
cu hinh hoc va sd hoc. Hinh minh hoa cy thé nay dugc |ay ra
tit mot bian vigr Trung Qude ¢o @n [a Chou Pei. Nién dai clia
Chou Pei hién dang con nhiéu tranh cai, nhung né cé thé xuat
hién trong khoang nam 1200 t.C\N cho dén nam 100 sCN.
Néu con s6 1200 triC.N 1a chinh xéc, thi né s¢ la mdt trong



166 <’ Kl DIEL CUA TOAN HOX

nhiing phat bi¢u sdm nhat cia dinh li Pythagoras, trudc ¢ thoi
ctia Pythagoras va cac mon dé cia 6ng. Dinh li Pythagoras xuft
hién @ rat nhiéu nén van minh xuyén sudt tién trinh lich si
loai nguoi. Trong ki€n tric, nd ddm bao cho hinh dang chinh
xdc cia goc vuong. Trong toan hoc, nd 1a cong cu khong thé
thi€u ¢ha rat nhiéu quy tic.

canh hiaén=c Pinb It Psthagoras phat biéu rdng. BP0 vl bae ki

;‘fmii‘l hinkh tam gidc wvuing nao, tmg binh phiang hai
e canh bén aia ne hing bmh phigng canh hiven
canh b=« fa + b = ) (Biew ngawe Ly cung Jlau_{!

Tromg himh bén wai et déy, dien tech aia hmh vuing & bén tromg bdng 3 x 5
hay 5 = 25 dom wi dign mech. Nd digie chia nhd thanh 4 tam giac viemg oo diem
tich la (V2X3 x 4) va mét hinh vudng nhd dign tich T x 1 eing cong la 25 dom i
difm tich. Tremg hinh bén phdi, hinh vuing dee chia thanh 2 hinh vdng nhe him
xép chimg lén nhaw, mét himh ¢ kich thte 3 x 3w mée hinh 6 kich thuk 4 x 4,
Phan hai hinh wuémg nhd nay ching Ién nhau ¢ cmg dign dch v phin khuedt
cua himh wibmg 5 x 5 ma ching khing phu ltn. Pide nay chimg 6 dign tich i
hmh wing lim (5°) bdng ting dién tich aua hai hinh vndng nhd, ce thé la ¥ va 4

Ny i /

Himh vé nay gidt thich vigc tm dién tich ~ Tong dign uch har hinh chit nhdt mau
ca hmh vuimg mawe dam bén trong ddm bdng dien tich hinh vamg mau dam
bing cdch cing dign tich 4 tam gidc va (la vimg ma hai himh vuimg trdng ching
hmh wdng don of & gt Cu thd, w o len nhaw). Cho 5, 4, 3 la gid tn cia ¢, a
= Yl 2jab + (a bY va b, ta ci;

= Jab + (&' - 2ab + b)Y a+ F=,

=a + b
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\_, BO TAO SO NGAU
Maic du con xtic xic NHI"‘EN SGM NHAT

(hinh dugi) khong duce

nhic d&n nhu la mot bo
tao sO6 ngiu nhign trong thdi Hy Lap ¢é dai, nhung né van duoce
cOng nhan [A mot trong nhitng con xic xAc ra doi sdm nhit
¢on lar cho dén nay. Hién nay, noé dugce luu giit trong Vién Bao
taing Khao cd Qudoc gia Aren, Hy Lap. Xic xic @it nhidu vai
tro trong cac the ki qua. Chiang ducc ding dé biao trude niong
lai, thye hién cic nudc di trong nhi¢u trd choi nhu tro i tho
cao, ¢ ti phu, hodc trong trd tung xic xdc thi ching a yéu
& chinh ca tro
choi, Cac nha
wan hoce ar lau
da bi xuc xic
cudn hat
khia canh xac
sudt. Trén thuc
t&, co thé coi
chinh xtc xic
da thu hat sy
chi § cia Blaise

Pascal va Pierre
de Fermat d&i vai xac sudt. Trong khi danh bac, modt ngudi ban
héi Pascal lam theé nao d€ chia tién thudng cho nhiing ngusi
choi né€u ta dimg cude choi mide khi né kér thic theo ludr.
Pascal viét thu hdi Fermat vé bai toan trén. Nam 1654, hai
ngudi da cung tao ra lf thuy&t xac sudt bing viéc trao déi thu i
va tit d6 dar nén moéng cho toan hoc mot chuyén nganh méi.
Ngay nay, xic xdc va cac bd tao s& ngiu nhién duge sit dung
trong cong viéc gidng day rit nhidu khia canh khac nhau clia
li thuy€t xac sufit.
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PHEP NHAN cOA\

> 1 Phuong 4 an cua
NGUOI Al CAP i}ukbnghphu_w nhin ‘LU‘]
ngudi Ai Cap da tdn rai va

lan rong khdp cac nén van
minh trong nhiéu th& ki. Tai cic mudng hoc thoi Hy Lap ¢6
dai, phudng phap nay duge gidng day véi tu cach 2 mot mon
hoc riéng véi tén goi phep tnh Ai Cdp. Vao thai trung ¢, cac ki
thuat cda phuong phap duge gidng day va nhic dén dudi nhiing
cai ten rieng, nhu duplatio ddi véi phép nhan doi va mediatio
d61 vai phép chia doi. Mot vi dy &y
nwn 1 12 bin viér rrén gidy ¢6i Rhind cho ching
NN 2 24 1 hidu cich cic hoe gid Ai Cap nhan
mnn/ 4 48 2 vdi 12 nhu the no. PAu tién, ho bir
dAu vai s6 12. Nhan doi né thanh 24, sau
:':m/ 96 dé lai nhan doi thanh 48 va rdi thanh
12 144 9. Hai diu ph&t vé bén canh 4 4 va
8 am chi ng
ctia ching bang 12. Sau d6, cic gid 2223 i 80
tri wiong Ung 3 hang ¢6 diu phét %/‘ﬂ@ 800
ducge cOng lai, cho ra két qua 144. 5 160
Phuong phap nhin Ai Cap da loai nmgj
bd viée phai ghi nhd bang tinh nhan nﬂ? 4 320
vi nd dya chi yéu vao phép cong. 94 1120

Phép chia ciing dugc tinh toan tuong ng. D& chia 1120 cho 80,
ban tim s8 ma khi nhan vai 80 cho k& qua 1a 1120. Tuy theo d0
lém ctia s6 bi chia ma s6 chia hogc [a duge nhan daéi, hoac nhan

N /9 33 len 10, 10(? hay 1000, .. Cac k&t qua sau
P )———' d6 ¢6 thé nhan dbi cho dén khi tding
m /3 1 tim duge biang 1120. Néu phép chia ¢6
ﬁ/ 3 du, ngui Ai Cap dung phan s8. Trong

vi du bén, ho dung phan sd 47:33.
1+173 «+ ﬂ/‘ll1]=47:3347 LA : e



S K DIEU CUA TOAN HOC 169

o PHONG THiI
Cac nha toan hoc va hoc 2

(e NGHIEM KHOA
ia H y ¢d dai ludn d g .

EREY P g KO HOC PAU TIEN

ton vinh la nhimg i thuyét

gia, triét hoc gia kiét xuit.
Ngay nay, cac nghién cffu méi nhat" da lam sing td ring phong
thi nghiém dau tien duge ghi nhan 3 do Pythagoras va cac
mdn dé cha 6ng thanh lap vao thé ki VI tr.CN. Chiing ¢6 gi
dang ngac nhién khi khong c6 ghi
chép nao cta nhilng mén dé theo
Pythagoras vé diéu nay, bdi ho da
thé la se gitt bi mat vé hoat dong
cta t8 chiic. Ngoai ra, con ¢é nhiing
bang ching thuy& phuc khic tir cac
hoc gid sau nay. Hinh minh hoa bén
duge trich tr ban viét tay cta hoc
gid La Ma Boethius (the€ ki V tr.CN).
Né cho thay Pythagoras dang thi
nghiém vé am thanh, dac bigt Ia
méi lien he giita kich thude cha var (trong tmiong hgp nay la
nhitng cai chudng) va dm thanh ma ching phét ra. Theon &
Smyrna (th& ki IT s.C.N) ciing vdi cac tac gia 8 dai khac da viét
vé cac kiéu thi nghiém tiong e ctia nhitng nguti Hy Lap khac
cong nhu cla cic mon dé Pythagoras. Néu xem xér cac phat
minh ctia nha toan hoc Hy Lap Archimedes (287 - 212 tr.C.N)
nhu nguyén tic don bdy va rong roc, phuong phap so sinh
thé tich ciia cac vat bing ciach nhing chiing vao trong nudc,
vit Archimedes, may lang d4, ching ta s& thiy duge sy ton tai
cua cac thi nghiém trong lich sit va tAm quan trong ciia ching.

(I Cdc phdr hign mdl nay duge Andrew D Dimarogonas lam vige wi Dai hyge
Washington & St. Lowds cong bis trong Tap chi vé am thanh va dao dong, thang
5 nam 1990,
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. a )
PLATO NHAN POI
HiINH VUONG ATEQMETPHTOIMHAEIL

EIZITQ

Khéng cho bat ki ké
dot nat vé hinh hoc
nao budc vao day.

Nhimg tif nay duge
dan trén cda cia Hoc
vién Plato d Aren.
Mic da Plaro (428
48 tr.C.N) khong ndi
ti¥ng vi nhitng dong
gop toan hoc, nhing
ong ndi ti€ng vi da
tao nén modt rung
thm nai dng hudng
din, khuyén khich va
lam ndy sinh nhimng
i tudng toan hoe mai.
Phuong phap nhan doi
hinh vuong khéo léo
nay xudt hign trong
tac pham dai thoai
Meno (thio lugn vé
hén chir cia tri thic)
clia Plato. Hinh ve
bén gitp ta phin bi¢t

Dién tich hinh vdng 6 ddm phia trén gap

déi dign tch hinh vemyg trang. Himh wwmg diing cach thic nio
t digm phi dar o dign uch gap bm Lin mdi c6 the nhan déi
dign ach himh viimg ey, Chu ¥ rdngr Du 5 .

canh c no gap hai ldn canh aia himh hinh vuong.

vamg trdng, whimg dign uch G no gdp
Ivm Lin
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N .
NGUGI LA MA
D& tim dién tich cia mot TiNH DlEN TicH
hinh tron cho trude, nguin X .
La Ma sit dung dién tich caa HlNﬂ TR‘ON
mot hinh vudng o6 dudng K NHU THE NAO?
chéo dai hun duong kinh cda
duding tron 1/4 1an. DuGi day 1a cach tinh cia ho va mic do
chinh xac clia phép tinh.

&

Gid st duing kinh aia duong ron 1a d.
Khi d6 duong chéo cta hinh vuang la: d + 1/4d = 1,25d.

St dklng dinh li Pythagoras, ta co chidu
dai ctia canh hinh vuong la: 1,25d/v2.

Binh phuong canh cia hinh vudng,
ra duge dién tich clia hinh vuong la
1.5625d°/2.

Vi bian kinh duong won 1a 05d; cong thic tinh dién tch
Jdudng trom Ia < nén dién tich thye cda duong tron 1a 0,25d°x.

Sw dung gia i gan dung cua so la 3,1416 w o

PHUONG PHAP CUA PHUONG PHAP TiNH
NGUOI LA MA DIEN TicH THUC TE
1,56254°/2 = 0,78125d¢ 0,25d% & = 0.785d*

Cho 0,78125F = 0,25 d*x, chiing ta sé suy ra duge gia tri xap
xi sO 1 cta ngudti La Ma, cu thé la:
0,78125d° = 0,25 d*n
OB _ (5o
0,25d*
3,125
3+1/8
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DUNG E-KE PE _
CHIA BA MOT ¢OcC [ Ch: :3 {tm?t g(;: lah'f“*:
NHU THE NAO? rong ba bai ton dyng hin

ndi ti€ng thoi o8 chua co 1o

gidi, n6 13 ngudn dong luc
gitip cho cac nha toan hoc tim ra nhiéu kham pha mdi trong linh
viic toan hoc. Mac dit mot goc khong thé chia ba duge néu chi
stt dung mot compa va mot thude ké, nhung sé ¢6 thé duge néu
ta dung mdt dung cu chia ngudi Hy Lap duge biét dén vdi tén goi
& ke. E-ke duge diing d€ dung va kiém tra mot goc vudng. N6 duge
ngudsi Hy Lap 6 dai stt dung d€ chia ba mot géc theo cach sau:

Trén é-ke co 2 diér B . 2
J Roa S socha " Bude 1: Dung & ke dé tago mot
| TR|=|TS]. dwing thing song song véi

s

mdt canh cba géc nhu trong
budc 2.

Buéc 3: [wing &-ke nhu trong
hinh ve, mor diém duge danh
ddu trén canh cha goc, diém
danh dau con lai nim trén
dung thing song song mdi
ve & budc |, than é-ke di qua
dinh cta goc da cho.

Buée 4: Tit cac duding nér dit,
vé 3 tam giac. APCB = APAB
do ¢6 chung canh huyén va
| cip canh bén bing nhau
APCB = APCD do ¢6 hai cap

. i 4 canh bén bing nhau.

Do dé: APCB = APCD = APAB.
Suyra: T= 2= 3 tic Ia P da dug chia ba.
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’ A NHUNG Bi AN
Toan hoc ludn dua TOAN HQC CHUA

ra mdt [oar cac bai toan.

Thue &, toan hoc va céc LOI GIAI PAP

bar toan khong rhé tach
roi nhauw. Lich oif da chung té ring nhiing khai niém toan hoc
chinh 13 cbhat xtc tac 130 nén cée bai toan va 1di cae b rodn
Li I3 ngudn kich thich d&€ con ngudi tim ra rat nhidu khai niém
va kham phA méi. Ba bai todn dung hinh khong gidi duoc thoi o6
dar?, bat win Bdy cay cau Kénigsberg? v bai toan Pinh dé oé
duimg thang wng song™ la vi dy vé nhiing ba todn hién da giai
duge, nhung qua trinh tim i gidi cho chdang da thic ddy nhiéu
¥ rudng, khai niém va phit minh todn hoc. Pua ra cac bai voan,
cAu hoi va suy ngdm ching, nghién ciu cac 101 gidi, cic chiing
minh, rat ¢ van dang I3 nguén dong luc manh me thoi thiic
cic nhi rodn hoc ngay nay.

Dugi day [y mot sd bai toan ndi tieng hién nay van chua co
11 gidt:

(). Chy dhax: Jung dwaie ké va compa hay: chia ba mpt goc (ad la chu g cho
tmaic humh ba goc bdng whau), nhan déi 13p phuong tnée o dung mac hinh Lip
phiamp o the tich gdp 2 Lin the uch hinh lap phumg da chey, cdu phwong hink
rron (tie Lo dung mae hmh vising 6 dign dch bing dem dch hinh ron i chol.
Meit 8 khdam pha nhiy ha W odn w1 duimg omcold Nicomedes, duimg aoan
o Archimedes ca didmg padrarix Hippun

(2) Bui toin Bdy cay cau Kanigsherg veu can tim idmg di qua wit cd by cay
cdu ¢ Konigsherg ma khong di qua hdt ki civy cdu nas 2 ldn. Eder da plait oién
khai wuem 5 th Khi gidr bai todn nay.

{3). Rdti toun Pnh JA o dwmg thang wmg song ban o8 van Je dh 40 Fuclid
b 5 ¢6 thie s lu mot dinh 3¢ (luxic kiving 1a dinh d2) hay khimg Cuc v dimh
nham chung minh dinh dé nay v den we ra doi cde khdam pha o3 hinh hoc
phu Fuclid
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CAC BAI TOAN VE 5O NGUYEN TO PEN NAY CHUA ¢O
LOI GIAI
e (C6 tdn tai hay khong mdt cong thitc hay ciach kiém tra nao
d6 ¢6 thé xac dinh mot sd ¢6 phai a s nguyén td?

e Co ding la c6 vO s0 cac cap sO nguyén td sinh doi? Mot cap

so nguyeén t6 sinh doi la mét cap gdm hai 0 nguyén (6 lien uép hon
kém nhaw 2 dom i Vi du: s3 3 va s 5, vi 5 - 3 = 2; nhitng cap
khac do 1a 5 va 7; 11 va 13; 41 va 43.
e Bidan vé s hoan hdo lé. S6 hoan hio 1a s8 ¢6 tdng cac udic s
that sy bang chinh nd (uGe sd rthae sy ciia mot s [a uéc s khac
vii chinh s& dd). SO 6 i mot vi du cha 8 hoan hdo chin bdi
vi6 =1+ 2+ 3. Nhimg vi du khac la nhimg s0 28, s& 496 va 6
8128. Vao khoang nim 300 r.C.N, Euclid da chimg 0 ring néu
201 Ja mdt s& nguyén td thi 2227 - 1) 1a mot s& hoan hio. Sau
d6, vao the ki XVIII, Leonhard Euler ching minh ring bat ky
mot 5O hoan hdo chin nao cang phai ¢6 dang nhu Euclid da
néu. Vi du nhu: 8128 = 2%27 -

Nhung nhimg s hoan hao 1& thi vin [a mot diéu bi dn. Vin
chita ai tim ra mot 0 hoan hdo 1é nao, cing chua ¢6 nguti nao
chitng minh dugc tat ¢ cic s8 hoan hdo déu 1 sd chan.

-

-
ol )
a‘ 2 1} J
(ST €O A0 NEL L AD SC
o~

v 1O SN DO

3 VIHO OVN
QL NJANDN QS DHL 3G D ONQI D Y(J
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PHONG POAN CUA GOLDBACH
Co phai mdi s8 chan Itn hon 2 déu bing t8ng cda hai s§
nguyén t8 khong?

Viao nam 1742, nha todn hoc ngust e Christian Goldbach
(1690 — 1764) viét thu glit cho Leonhard Euler (1707 — 1783),
phiéng doan ring moi sd chan ngoai trit 3 2 déu bing t8ng cta
hai s6 nguvén to. Vidu nhie 4 =24+ 2,6 =3+ 3,8 =3+ 5
10=5+%12=7+35. Mac di dy dodn cta Goldbach dugc
tin [a dang. nhung khong ai ¢ thé chilmg minh duge diéu dé.
Cho d&n nav. méi chi ¢6 nhiing k&t qua sau duge ching minh:
Vao nam 193], nha toan hoc ngutti Lien Xo L. Schnirelmann
ching minh bat ki mdt s6 chiin nioe cang co thé vidt duge dut
dang téng cha khéng qua 300 00 & nguyén 18 mor két qua
cOn rat xa so véi hat s§ nguyén 8. Ivan M. Vinogradov (1891 -
1983) chumng miinh duge riing tat ca cac s8 nguyén 1 do lan deu
I3 tOng cda 3 58 nguyen t&. Vie nim 1973, Chen Jing run da
chiing minh mdi s& chin dd [m bang tdng clia mot s6 npuyén
15 vOi mdt 56 nguyen t8 hodc vai s& ¢6 hai udc nguyén td.

PINH Li FERMAT ¢UOI CUNG -
Vao the ki chét XVI1, nh toan hoc Pierre de Fermac (1601 -
1665) da vigt bén 1& mor cudn sach clia ong nhu sau:

Khong the tach mée liny thia bac ba thanh tong hai lay thita bac
ba, khimg thé tach mét liry thita bac bon, hay noi chung la mir liny
thita bt ki bic km hom 2 thanh ng cua hai liy thua cung bac. Téi
chdc chan da thm ra mde cdch chimg minh tuyét vot, nhung do I¢ gidy
nay qud hep nén khong the viet ra & day due N6 duge phac bidu
lai nhu sau: Néu n la mot s6 tie nhién im hon 2, thi khéng cd mée
& nguyén Jdumg ndo thda man bicu thic ¥ + v* = 2. Li ghi chd
chia Fermat lan truyén di nhu mot thach rhwic. Trong nhiéu the
ki, ngay ¢i chc nha toan hoc xudt ching nhir cing van chua
tim ra cich ching minh dinh i nay 1a didng hay sai.
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Phan ti&p sau ching t&i xin gidi thidu véi cac ban kign
thic b3 sung va nhitng thong tin maéi nhit vé dinh [ Fermat
cudt ciing. Mot s& kham phé, k&t qua nhan duge nhd nhing nd
hje chiing minh dinh If Fermat, tham chi con ¢& ¥ nghia quan
trong hon ¢i dinh If nay.

* & %k

Nghién cttu cac bai toan chua duge gidi d4p cing thi vi nhu
dao sdu nghién ot nhitng gi ta da tét. Trén day chi [a mot val
vi du rat nho trong s0 vo van nhiing b dn cda roan hoe. Mic d
dé hi¢u d@ biu clia mot vai bai toan trong 5 chiing, ban khong
can chiat kien thiic can ban vé todn nao ¢i, nhimg 15t giai cda
ching rhi lai rac kho hiéu.
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PINH LI FERMAT
CUOI CUNG

Khong ¢6 s6 nao la
nghi¢m cia phuong

trinh: x" + y* = 2°,
trong d6 n la mot sd ty nhién Ién hon 2.

The ki thi XVII, khi nha toan hoc
Pierre de Fermar viét ghi chi nay bén 1&
cudn sach dich Arithmetica (S hoe) cla
tac gid Diophantus, dng khong hiér ring
nhan xét nay clia minh da tac dong dén
sy phat tridn ciia toan hoe nhu the nao
trong sudt 350 nam sau. Co phai thic
s Ong da gidi duge bai toan do! Hay la
dng chi dua? Khong ai biér didu d6 i, nhung nhitng gi ching
ta chic chin d6 la nd da od thanh mor trong nhimg bai toan
chua gidi duge ndi ridng nhat rong lich st toan hoc. Gidng nhu
Ba bai wdn ding hinh nét tieng that od dai, bai toan Bdy cay cdu
Kenigsherg v Dinh dé thit 5 cia Eudid, dinh li Fermat cuéi cimg
da khai day nhidu § tudmg va kham pha trong hang the ki nay.

Cong déng toan hoc da rat hao hing va phin khdi vé Nhimg
duimg cong diptic modudd va dinh I Fermat cudi cimg, mot cdng
trinh day 200 trang cda Andrew ]. Wiles, mot gido su todn hoc
cla truong dai hoe Princeton. Sau khi giGi thig¢u cong trinh nay &
hoi thio tai Cambridge (thiang 6 nam 1993), 6ng da dua b phar
bidu cia minh dén hdi cao trao véi thong bio éng da ching
minh dugc phong dadn Shimura-Taniyama-Weil, mor dinh i mi
cac nhi toin hoc tin ring chinh I chia khoa dé€ chitng minh
dinh li Fermat. Toan bo gidi toan hoe déu rat tin tudng riang cong
trinh ctia Wiles da dua dinh lf Fermat adi cing d€n héi k&t thic.

Nhi¢u thé& ki nay, dia ¢6 hang nghin “chiing minh" cho
dinh li Fermat, nhung khong chitng minh nio la ding sau khi
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dugc xem xét, kiém tra ki ludng. Van dé khong phai & chd dinh
Ii Fermat qua khac thung, ma nhu Fermar da néi: “Toi da dim
duge moe chitng minh thuc sy tuyét vai.” - 161 gidi (chiimg minh)
chinh 13 nét tuyét visi cia dinh li nay. N6 da lam bung lén nhiéu
kham pha, vi dy nhu trong li thuyét s8, mat ma vad ma héa.

Wiles da bi thu hiat bdi dinh i
Fermat tit khi cOn la mot thi€u nién.
Nhung 6ng khong tap trung vao vigce
di tim ching minh cho no cho dén
khi dng nhan thiy ¢6 mdt cong cy cbd
khd nang. Wiles coi chimg minh cta
minh la sy k& hgp cda rdt nhiéu nha
toan hoc cing nhu cac nd lic trude do.
Trong s& nhimg wigng dai lich st ¢
déng gbép vao qud trinh ching minh
dinh i, ching ta c& thé ké d&n nha toin hoc the ki XVII
Leonhard Euler, nguti chitng minh cho truding hgp n = 3; nha
toan hoc nguti Piic Ernest E. Kummer, ngudi chitng minh dinh
li cho ba s& nhd hon 100, Cac may tinh ngay nay chimg minh

Andvew U."

duge khang c6 nghigm nio cda bai toan cho 4 ri¢u s8 oy nhién
diu tién. Nam 1950, YuktakaTaniyama dua ra phéng doan vé
cac duing cong elliptic va cfu tric cha chiing rén mdt mit
phing hyperbolic. Nam 1980, Gerhard Frey tuyén b& riing néu
phong dodn cia Taniyama la dang d6i vai mot loai dudng cong
elliptic nao d6 (duge goi la nda 8n dinh), thi dinh li cia Fermat
¢6 thé chimg minh duge. Khi Kenneth A. Ribet ching minh
tuyén b8 nay cia Frey, Wiles quy&t dinh bit tay vao ching
minh dinh i Fermat.Tir lic d6, dng [Am vigc midét mai trong
sudt 7 nam. Thing 5 nim 1993, mot bai bao cla Barry Mazur
& truding Harvard da 16i kéo su chi ¢ ctia Wiles. Bai bao migu
th mot ki thuat s§ da tdn tai hon 100 nim nay, phin quan
trong cudi cing trong viéc hoan thanh ching minh ctia Wiles.
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a Lo
GALILEO VA TI LE

G5 it nhidu  khai
niém toan hoc khong bi

gi6f han chit nao trong

ban than linh vyc todn, nhung lai bi han ch& khi Gng dung vio
d9i song thue. Y wdng vé o le 1a mot trong s8 dé, né cing a
cOong cu hitu dung khi
giat quy&r nhiéu loai
bar toan khac nhauv. Vi
du, néu ¢o 3 hop gidng
nhau dyng 42 pound bi
ve, thi s& can bao nhien
hép 38 dung 168 pound
br ve! Lap o Je la cach
Jé gy bai toin nay:
(3 hop/42 pound = !
hop/ 168 pound). Nhung khong phai tat ca cac bii toan vé o
l6 d&u cé thé hign thuc hoa d& giai duge. Lidu 6 cav nio cb
thé 16n nhé tiy ¥ ma vin con sdng nhu mot cay thuc su hay
khoéng? Lidu 6 tHn tai con ngudi vai kich thude co thé bar ki
hay khéng? Két ciu cta moe déi rugng, di la cay hay 13 xuong
cha co thé ngudi, déu ddng vai trd sdng con trong vide quydt
dinh ngudng rén va ngudng dudi cia kich thudc ban than né.
Ngwisi 100 chan 13 khong thé ¢6, bdi ciu tric vh vat ligu tao nén
it thé ngudi khéng da dung cho mét kich thude do s6 nhu thé.
Ngay ci nhiing cay gb d6 ¢8 thy ciing ¢é gidgi han vé chidu cao
dure quy dinh bdi he thdng r& va tinh chat cda gd. Mot trong
nhitng ghi nhan dau tién vé bai toan phéng to hay thu nho
mot vat 1a cda Galileo vao nam 1638 trong cong ceinh Hodi thoai
vé hai nganh khoa hoc méi.

Ong néi ting: “.néu mot ngéh muon dwy o1 kich thuse
khong 16 véi ¢ lé tay chan nhy cit, anh w phdi hadc L dm mat
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vit ligu ang va chdc chan hon dé wo thanh xumg, hode la
chdp nhan gidm can ndng so vd mot nguen binh thuimg, bét
néu chiéu cao anh ta tang lén mit cach bat thumg anh ta sé
nga va bi dé ndt dwdi chinh khéi himg co' the minh. N gk lai,
néu co thé nho lai, s manh ciia no khimg nho lai theo o 1@
va qud thdt la co thé cang nhé thi siic manh tumg doi so vl
kich thutic cia no cang tang™

* Hei thogi of hai nganh khoa hoe mdd Henry Crew & Alfonso De Salv
dich. Macmillan, 1914
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B khi ching ta phii

ngac nhien dén sing sdt

khi phat hién ra cic do vae

TOAN HOC VA

NHUNG CHIEC BINH

va ¥ ridng da duge ngudi xua toan hoc hda nhu the nao. Co hiing
loat vi du v& nhitng lo hea, binh chiia, céc chén vdi cac thiét
k& kiéu ding khac nhau. Ban thiét k& cia Paolo Uccello (hinh
bén JduGi) duge lay ra ni bo suu tp trung bay tai Bao tang Uffzi

& Florence, Y. Mac du duge vé vao ndia ddu the ki XV, nhung sy

o rang

va chinh
xac cla no
gdi nhic
ching ra
vé hinh
anh phan
tich mot
chiéc ly
Cua may
tinh, nd
minh hoa
cho phép
phdi canh
tuyén tinh,
nhiing ti l¢
bat bign va
ca viec su
dung cic
khai hinh

hinh hoc.
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HINH HOC -
XUA VA NAY Con da khdm pha ra nhimg

thit et of dén muic phai

sing ot w2 khimg @ cd, con
dd wo va mot vl tru mef o K
—Janos Bolyai,

(Trich tic nic thu Bolyal gl cho chu nam 1823)

Khi nghi vé hinh hoc. hiu hét ching ta déu hén twdng
dén mén hinh hoe & trudneg phé thang vai tit ca nhing dinh
li “chét ngutsi” ma ching ra budc phai ghi nhd ciing nhu sy
hao hiic khi [hm nhiing ching minh dau tién, nhé dén diém,
dudng, tam gidc, & gidc, dudng tron, cac hinh khai, dién tich
v thé tich. Nét dep cda hinh hoc 1 & ch® ngudi ta c6 thé
hinh dung ra c¢dc phin tit clia né. Co [é vi the ma ching ta
{t nhin ra rang sy phét trién ngAm cla cic § twdng van ludn
dién ra t xuva cho tdi nay. Nhiing ai dang ti€p bude trén con
dudng nghien cttu roin hoc déu hiu riing con rit nhidu hinh
hoc khac nita ngoai hinh hoc Euclid. Ching ta 3 bi€t hinh
hoc va dai s lien kéc véi nhau nhu thé nao qua hé toa d6
Descarres (Rene Descarees). Chiing ta ciing thay dinh dé Euclid
thit 5 (v¢ sy song song) da thach thic cic nha toin hoc trong
hing (h& ki. Nhiéu nha todn hoc tin ring dinh dé song song
khong phai la mét y cudng doc lap, né c6 thé ching minh
duge bang cic kign thde hinh hoc. Nhung lich st da ching
minh, dinh d& song song la doc lap véi hinh hoc Euclid, cc
dir dinh khong thanh khi ching minh né da dan i phat
hign vé hinh hoc phi Euclid. Khéng thé tach biét thuc sy mot
linh vuc todn hoc vdi cic linh vie con lai, bdi cic nhid todn
hoc dua vao toan bo kign thiic vé toan cla minh d€ dua ra
§ tidng. Chi nhin vao ching dudng phat trién caa hinh hoc
thdi cing thiy v6 cang H thi va hip dan. Trong khuon khd
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han hep ctia cudn sach nav, ching to1 chi xin gid chi¢u qua
trinh phar trién cda linh vue hinh hyc chi khong di sau vao
cac ¥ widng cy thé ctia mat hinh hoc nao dé. Hi vong ring
day sé la tién dé d€ cic ban tim hiéu sau hon vé hinh hoc.
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/7 \
600 1r,C.N: Thalces gioi thigu hinh hoc suy dién. No duge phit tridn qua nhidu nam bdi
cic nhd todn hix a erict hoe nhu Pythagoras, Plato, Arstotle.

300 r.C.N: Enclid hién soan, sip x&p va hé thang héa cic y 1utng hinh hee da duge
kham phi thanbh b <ach 13 ap vai rwa 3@ The Elements (Co béan).

140 tr.C.N: Posedonius phit Meu (ai djiah $& Euclid thy 5.

Thé ki thit 111 s.C.N: Proclus (410 - 495 +.C.N) [a mt rrong nhitng nha phin bign dhu
tién vé dinh dé Euclid thw 5.

Va w ahifng y dinh ching minh dinh dc Eudid thid 3 trong sude nhitu the ki.

1637: Rene Descartes hinb thanh hinh hoc gidi dch.

Gervlamo Saccheri (1667 - 173)) Ia nguasi dau tién chue churg minh gisn tép dinh 8 song
song Euclid. Nhung ding tiec ong khong chip nhan cac két qua cia minh. Trude khi mat,
ong xudt ban cudn sach Euclides ab omni nacvo vindicatus (Euclid Freed of Every Haw).
Cudn sich nay da thu hot sy chu y cua Fugenio Beltrami mdr the ki ruid sau do. Néu
Saccheri khong pha nhan phit hitn cta minh, 6ng d& cé thé diy nhanh khim pha vé hioh
hoe phi Euclid cd mot the ki.

1639 Girard Desargues (1591 — 1661) x1t ban «ong teioh vé hinh nén, trong 36 ong thao
luan ahing két qui méi v& hinh hoc xa anh.

173%: Loochard Euler (1707 - 1783). Nghien vitu va lin giai bai todn Bay cav diu Kinigsberg
cta éng dat nén méng cho linh vuc topo.

1795 Gaspard Monge (1746 — 1818) ma ta cae cfu tric bhng cac phép chidu phing.

1822: Jean Victor Poncelet (1789 - 1867) lam song lai hinh hoce xa anh van ludn an ot
minh 4 thanh I2p nguyén Ii Iuimy tinh.

(343: Arthur Cavley (1821 - 1895) vt &u nghién ciiu vé khong pian n chidu trong hinty
hoc giai dich.

Grorg Cancor (1845 - 1918). Li thuyét thp hop (Ga dng cung ¢dp cd & cho i thuyét wipd
duta ra o Henri Poincare (1834 - 1912) nam 1895 trong cudn Analysis Sirus (Topd hoc). Phat
mén tap hgp Cantor va fractal dAu tién.

1871: Christian Felix Klein (1849 —1925) voi nhitny cong tinh nghién cdu sdu rong vé
hinh hoc xa anh v 10pa, dng cing chimg minh onh phi mau thuan cia hiah bee Eudlid,
hinh hge clliptic va hinh hge hyperbolic.

Thé ki XIX: Nwolai Lobachevsky (1793 - (856), Jonas Bolvai (1802-1860) va Can Gauss
(1777-1855) doc lap voi nhau phiat haen ra lunh hge hyperbolic.

1854: (;.F.Bernhard Riemann (1826 - 1866) dua ra hinh hov elliptic.

1838: Aggnust Mébius va Johann Listing Aise lap v@i nhau phat hi¢n ra mat phing mot
phia. vi dy Jdii Mobius.

J88R: Guiseppe Peano (1838 - 1932) tao ra dudng cong lap dav mar phing Peano (fractal).
1904: Helge von Koch (1870 - (924) tao ra dudng bong tuvet Koch (fractal).

1919: Felix Hausdorf{ dinh aghia chifu cda fractal trong hinh boc fractal. AS. Besicovitch
ti€p tuc comg trinh cia Hausdort .

1971: Vladimir Arnold lien k&t hanh hoe dai 5§ (hiah hoe gidi tich o chidu) va topo.
1951-1975: Benoit Mandelbrot tao ra the gidi fractal v phat trién né ghn nhy dac lap.

\. /
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(

1
600 #r.C.N Hinh hoc
Euclid

1637  Hinh hoc gidi
tich, hinh hoc

phi Euclid
1639  Hinh hoc xa
anh
l?ISé Topd
1829 Hinh hoc
hyperbolic 7
| elliptic
1860 Hinh hoc

fractal

Hién tai
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PIEU Gi QUA
MOT CAl TEN?

Ban da timg ban khoan

HINH HOC HYPERBOLIC vé tén goi clia cic linh
KHONG PHAI PUGC PAT vuc toan hoc chua? Vi dy
TEN THEO HiINH ‘HYPEBOL nhu hinh hoc hyperbolic
S - J hay hinh hoc eliptic

chang han. Trong cid hai mng hop, nhitng nguti sang lap déu

khong co lien quan gi dén tén goi cia ching ci. Hinh hoc

hyperbolic duge hai nha todn hoc Nikolai Lobachevsky (1793

40

non.
1956+

~1856) va Janos Bolyai (1802 - 1860)
phat minh mot cach dic lap. Dinh
dé Euclid thi 5 phat biéu ring ¢o
mot va chi mot dung thing di
qua diém P khong nfim trén duong
thing L cho trudc vd song song
v(i n6. Cac nha toan hoc da nd
lic khong thiinh khi ¢d ging chi ra
dinh dé nay la ¢ thé ching minh
duge, nhung bu lai, nd dan ho dén
kham pha vé hinh hoc phi Euclid.
Trong hmh hoc hyperbolic ngudi ta

phat hi¢n ra ting ton tai hon mdr dubng di qua diém P va

song song vdi L. Hyperbolic xuit phar rii i Hy Lap hyperbole,

co nghia 13 “thia”. Trong midng hgp nay né am chi s6 ligng

cac dumg di qua P va song song véi L. Lobachevsky ban dau

go1 hinh hoc cia minh I3 hinh hoe do. Tén goi clia nd ngay nay

- hinh hoc hyperbolic - duge dua ra bdi nha hinh hoc ndi ti€ng
Felix Klein, ngui sing tao ra chiéc binh Klein. Ngoai ra, Klein
con  dat thuat ngit hinh hoc diptic cho hinh hoc phi Euclid ciia
Georg Riemann, trong dé khong ¢6 duong nao song song vén L

ma di qua diém P. Thuat ngit diptic ¢6 ngudn goe wi wr Hy Lap

dleiptis, c6 nghia la “thi€u” hodac “giam bé".
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CONG THUC

Ditu ki ditu ciia cic | g} pIEY ¢UA EULER

y udng toan hoc 1a & chd
mot khi ching duge khing
dinh 1a ding, chang ding cho moi trudng @
hop. Vi dur d€ cong k 0 ng nhien ddu tién,

1+ 24 3+ -+ k, tdt ci nhimng gi ta cin lam Tawm Lo phes
la tinh theo cong thic k(k + 1)/2. Cong thiic

nay duge chitng minh biing phuong phap quy

< ¢ i Ehar b dien
nap. Chang ta khong thé kiém tra bing tay ; §

cong thic niay cho moi truimg hop cic s6 dém
diu tién, bir dau dr 1, do d6 cac ching minh
Kb ot hai mar bbb okt mgs

toan hoc tuyét voi 8 chd ching khong doi
hot nhiéu sie lye d€ tnh toan, kiém tra. Nha
toan hoe Thuy ST Leonhard Euler duge ton

vinh bdi rit nhid¢u phat hién toan hoc, dac
bi¢t trong linh vyc topd. Lai gidi cda éng cho
bai toan Bdy cay cdu Konigsherg duge xem la da dat nén méng
cho linh vige nay. Topd nghién citu cic tinh chit khong thay
déi bat bign cta vat thé khi né bi bién déi. Ching han, mot
hinh lap phuong ¢6 thé bi bi€n thanh ni dién bang cach kéo
gian va nén lai, ngude lai v dign ¢6 thé€ bign thanh hinh
vuong. Kich thudc ciia né ro rang da thay ddi, ca s8 lugng cac
mat, canh va dinh cang vay. Vi thé ta cang ban khoan: Ligu
tinh chdt n3o con lai ma khong thay déi? Chinh Ia tinh chit:
hat ky diém nao niim trong lap phuing vin niim lai bén trong
ti dign. Ngoai topd, Euler da chiing minh mor dinh i tuyér voi
vé mor loai tinh chat cta hinh da dién, dé [a: Néu ban cong 8
mat ciia da dién vdi sO dinh cGa no, sau d6 trir di s& canh, két
qua sé luon 13 2. F + V - E = 2. Hay thi kiém tra cong thiic
nay doéi vdi cac khdi Platonic trong hinh vé trén. Néu ban thay
hing thi thi hay kiém tra trén hinh rhombicosidodecahedron.

rhumnbscmdodecanhutron
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TOAN HOC & AM NHAC
TOAN HOC & THANG AM
TOAN HOC & AM THANH
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Am nhac la niém vui ma tam hém con nguii cam nhdn duc
tit cac phép dém, nhung khimg hay biét gi vé né cd.
—Gottfried Wilhelm Leibniz

Am thanh, dit la ti€ng dn hay 4m nhac, cing déu bt nguén
rii dao dong cia vat. Khi cac var nhu day cao su, miu gb, day
din hay la cot khi trong 8ng sao bat dau dao dong, chiing lam
cic phan oi khong khi xung quanh dao dong theo. Cac rung
dong nay lan truyén dt
ngudn 4m vao khong gian
ba chiéu. Khi ching tdi
mang nhi chiing ta, cac dao

dong & mang nhi g tn
hidu t6i ndo va tao ra cAm
giac nghe. Mdi dung cy Am
nhac déu c6 cich rao dao
dong rieng, sau khi duge
tao ra, cic dao dong ti€p tyc
tao ra dao dong khac trong
sudt ciu tric va var lidu
ciu rao ctia dung cy dé. Vi
du: khi day dan ghita dugce
giy lén dao déng cha nod

lam cac day khac va toan

bd ciy dan dao dong theo.

Tir thai ¢d xua, toan hoc da duge dung d€ giai thich am
nhac. Ngay nay, sit dung céc ki€n thiic nghién ciu duge vé am
hoc va ciu tric am, k& hgp vdi sy trg gidp cia cic may tnh
trong viéc md hinh hoa, s6 hoa v lugng o héa Am nhac, con
ngudi van dang ti€p tuc budc trén con duding tao ra nhitng cim
nhin am thanh maéu.
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TOAN HOC VA
Ligu 6 thé khémg ma ta AM NHAC

dm nhac nhit odn hoc cia

cdm gidc va toan hoc nhie
la édm nhac cia li tri dweic khong?
—J.].Sylvester

Am nhac va toan hoc c¢6 mdi lien hé v6i nhau da hing theé
ki nay. Trong sudt thisi trung ¢d, cic chuong trinh gido duc ludn
bao gém s& hoc, hinh hoc, thién van hoc vd Am nhac. Ngay
nay, cac may tinh hién dai [a trung gian duy tri méi lién hé nay.

Khuéng nhac la vi dy diu tién Jé thay nhat vé& anh hudng
cla roan trong Am nhac. Trong bin nhac, ching ra thiy c6
nhip do (nhip 4:4, nhip 3:4...), s& phach trén mot nhip, ndt tron,
not tring, nét den, ndt mdce doi,... Vigt nhac sao cho khdp s not

. . -

AR T e

%

trong mot nhip ggi cho chiing ta nhd dén qua trinh fim mau s§
chung, cac nét ¢6 do dai ngin khac nhau phai vita vin rong mbi
O nhip theo mot nhip d6 nao dé. Ngudi soan nhac vigt nén bin
nhac thiat phit hgp, that dep vi mém mai trong ciu tric cling
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nhic cta khudng nhac. Phan tich mor tic phim hoan thién, ta
thay mdi 6 nhip phai cd mor s& lugng nhip bat budc, trong khi
cac not lai ¢d do dai ngin khic nhau theo ¥ mudn ngudi soan,

Bén canh mai lien hé hién nhién véi toan hoc, dm nhac
con ¢d lién he vdi cac o &, dudng haim ma, haim twin hoan va
khoa hoc may tinh.

Vé mat i 1&, cic mon dé chia Pythagoras (585 - 400 tr.CN) la
nhing ngutn diu tién két hgp am nhac va toan hoc. Ho kham
phd ra md hién he gida hoa
PYTHAGORAS Am va cic s0 nguyen duong
khi nhin ra rfing 4m thanh

tao ra bii day dan phu thudce
vao chidu dai cha day. Ho
cing phat hién ra am thanh
du duong la nho cac day dan
¢6 cung d6 cang va ¢o chiéu
dai ti 1@ theo cic 0 nguyén
duong. Thyc t& mdi cach ket
hap phi hgp cua cac day dan
¢ thé duge thé hign nhu t

¢ ciia cic s@ nguyén duong.
Bang cach ting chidu dai day chinh, ta ¢6 thé tao ra toan bo
thang Am. Vi du: bt diu vai day cho ra nat Do, thi 16/15 chicu
diai cda Do cho ta ndt Xy, 6/5 chidu dai cia Do cho ta nét La,
4/3 chidu dai cha Do cho ta not Son, 3/2 chiéu dai caa Do cho
ta ndt Fa, 8/5 chidu dai caa Do cho ta ndt My, 16/9 chidu dai clia
Do cho ra ndt Ré va 2/1 chiéu dai cta Do cho ta not DA (tic
ndt P6 nhung thip hon mét quang tam).

Ban ¢6 bao gid oy hoi tai sao chiée dan piano canh lai
¢6 hinh dang nhu th& khong! Thuc &, ¢d it nhiéu dung cu
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am nhac cd hinh dang va ciu nic lién
quan dén cac khai niém roan hoc khic
nhau. Him mia va duong ham mi la vi
du. Puong ham mi la dd thi cia ham
& dang v = k¥ trong dé k=0. VI du nhu
y = 2% DO thi cia né ¢d hinh dang
nhu hinh ve duai day.

b §
~
Cic dung cu am nhac tir day
dan hay nf cac cot khi cang phan
il anh hinh dang duong ham ma
21 trong ¢iu tric cua chdng,
1 ' s > X . . o G5 ;
! i A 7 Viéc nghién ciu bin chat

cua Am trong Am nhac dat dén
dinh cao véi cong trinh ¢da nha wan hoe John Fourier vao
the ki XIX. (‘)ng chiing minh ring tat ¢d ¢ac am cla nhac,
trong ca khi nhac va thanh nhac, ddu ¢6 thé mo td duge biing
cac bidu thic toin hoc, cy thé 13 tdng cia cac ham sin tudn
hoan don gian. M& am thanh ¢ ba dac tinh: cao d6, aing 4o
va Am sic — ching phan bi¢t cac dm trong Am nhac.

Nhét ¢6 khdm pha clia Fourier,
ba dic tinh cta Am thanh da 6 thé
bi¢u dién bang dd thi, hon nita con
gitp ta phan bigt rd rang ching vdi

nhau. Cao do lién quan vdi tan s¢

cua duong cong, cuding do lién quan

dén bien do va am sic lign quan

FARY W

La ko

i ‘lna_-_u

Jdén dang clia haim tudn hoan™.

(1) Ham twin hoan L haom ¢ dé thi bip lai sae mdi doan of dinh
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Néu khong ¢6 hiéu bi€t vé toan hoc trong Am nhac thi
nhitng tién bd trong viée sit dung may tinh d€ sang tic Am nhac
va thiér k& cac dyng cu dm nhac 1a diéu khong thé thuc hién
ducc. Nhitng phét hién toin hoc, ma cy thé [a ham tuan hoan,
I3 y&u t& can bin trong viéc thi€t k& cac dung cu Am nhac hién
dai vi1 rao ra Am thanh it may tinh. Nhiéu nha sin xudt dung
cu am nhac so sinh dd thi Aam tuin holin tii cic san phim clia
ho véi dé thi li ndng d& phuc vu cho vige thiét k& DO trung
thuc clia cac Am dién ti cang gin bd chat che véi dé thi ham
tuin hoan. Trong tudng lai cic nhac si va cac nhi toan hoc vin
tiép tuc dong nhimg vai trdo nhu nhau trong qua trinh sin xuar
v tai sin xudt Am nhac.

Bidu dé& nay minh hoa mor day dan dang dao dong ting phin
va toan bd. Dao dong lon nhde xac dinh cao d¢, con cac dao
dong nhd hon tao ra sy hoa am,
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Toc do anh sang, ¢,
m, e @ vasO Avogadro”

déu la vi du vé cac hing

TOAN HOC
& THANG AM

s& trong v tru cia ching ta. Pay la céc sd ¢6 vai tro trong yéu

trong cic phuong trinh va cong thic ding d€ xac dinh nhiéu

déi wigng khic nhau trong the gidi ching ra, di ching la hinh

hoc, vat li, héa hoc hay thuong mai. Trong s& nhitng hing s8

ndi ti¥ng nay, co [& nén ké
d&n quang ram nhu mot
hing s& co tinh chit dac
bier. Quang tam doéng vai
tro thiét yéu rong thé gidi
im nhac. N6 hinh thanh
don vi, hay khodng cach
cia mér thang am. Gidng
nhu ti & cda chu vi ducing
rron so vl duding kinh a
m, ti 1& 50 lin dao dong cla
day din duoe gy va s§ lan
dao dong cha day dai bing
nia nd luon a 1/2. Hai day
niay tao nén cung mor logi
am thanh (chi khic nhau

ve cao d0) va hinh thanh

ff

d6 dai cda midt quang tam, trong d6 day ngin hon ¢6 s6 lan
dao dong trong mot gidy gdp hai lan so vai day ban diu. S6
lugng not, hay viée chia nhd mot quang tam 1a bat ky va chiu

(1) S50 hamg ngwewn o co oomg 12g cacbom-=12
g 12

(2) Thwdt ngie "quang tam” bdt nguin e mit o La~tinh c6 nghia o s wm
Thang am 6 7 ndt khac nhaw e P 18 Xi, oom D6 - nit DY nhing cao hon

mit quang tam — la nét tht 8
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Anh hudng ciia nhitu y&u . Hay cung xem xér cac y&u & anh
hudng dén viéc tao ra mot thang 4m cu thé. Am hay nét la
nhitng thinh phin rao nén mot thang am. Mai Am cd mot tin
0 rieng" Nhu dia ndi, hai ndt cach nhau mot quang tim néu
tAn i cha mot ndt gAp doi tan s6 clia ndt kia® Tat ngudi ducc
luyén tip c6 thé nghe khodng 300 Am hodc nét khac nhau trong
mot quing tam. Nhung viéc thanh lap mar thang am vdi nhiéu
ndt nhu vay sé that budn cudi, bdi cac dung cu Am nhac khong
thé tao ra nhidu nét nhu th& Vi du: néu ¢o 300 ndt trong moe
quang tam, thi mot cdy dan piano co tdm quang tim sé cin i
2400 phim tring. Ban ¢6 thé wiing ruong ligu nguoi nhac cong

o dd dddd

Mot nit rom = hai nét tving = 4 nit den

deddeeds

= 8aitmoc dm =16 ndt moc kép

JddJdddddddddddd
o-da-ddtddIddd7 ddd J.dd!

Phiamg oinh dam nhae. Hinh minh hpa nay cho thay nemg quan guta
gl e from, gt ndt irdng, mot not dim, mir ndt moc dim vd min
ndt moc don Didve chédm la cach ki hifu cac not phan s6 Noc ool mge
didie cham hém canh tmg diemg vl mie kin ndi ga of qia wo

(D) Tan s6 i 5o ldn dao ding tremg mor gy, Co mdt namyg wng 1-1 giita cac dm
thanh va cac s ftan s0 ca no), mde du vay wi chumg ta khimg date cdu o dé
co the phan bigt wit cd cac am thanh

(2. Dy dan dutic gav s tan nén mix ndt nao do, v du ndt B oo 204 dao dimg
tromg mit gy, Khe day dén ngan lai mée i, quang tam cia no digge hinh thanh
vt dao dimg 528 ldn tremg mor gidy
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c6 thé chay di chay lai d€ chai trén mor ban phim dai nhu vy
khong? Chinh vi the, s6 lugng cac ndt bi @iéi han bai sinh 1 i
ching ta va khi nang ca cac nhac cu. Vay bing cich nao va
lua chon nhiing ndt nao cho thang am trong s6 300 Am ma tai
ngsi phan bigt duge bay
gics? Chon not cho thang
am cang twing nf nhu chon
mot heé s6 dém. Ding co s
nao va ki hi¢u nao dé hiéu
dién cac so day? Vai thang

am, d0 dai cda diy tao nén
quang tam cin phai duge
lua chon va s& lugng cic
do chia (cic ndt tao thanh
thang Am) ciing phai dug
xic dinh. Cang nhu cic he

Hin nhge tromg sich kinh cia fin e g . S L
Thinh ca Gregon thé ki thwe XTIV s0 de'“‘ cac [h‘lng am khac

nhau hinh thanh trong nhiing
nén van minh khiac nhau. Nguti Hy Lap ¢d dai dung chit ci cta
ho dé ki hieéu bay ndt trong thang am. Cic ndt nay duge nhom
Jai thinh day bén am (bén ndt), dic trong cic nhoém goi B digu.

Cac dieu chinh Ia xuit than clia gam trudng v gam thit & phuong
Tay. Negudi Trung Qudc thi dung thang nga dm (nim not). Tai
An Do, am nhac da v vin dang duge sang tic trong nhiing
khuon khd dac biér xac dinh bai didu nhac raga. Quang tam &
day duge chia thanh 66 quing nhd goi a srutis, miic di trong
thye t& ngiosi An Do chi Jdung 22 srutis va tf d6 hai thang am
¢o bin 7 not duge hinh thanh. Thang am Ba Tu chia quang ram
thanh 17 hogc 22 not. Ching ta thily ring di quang tam [a bt
bién, nhung ton tai nhimg h¢ thong nhac khic nhau. Pon giin
Ia vi cic dung cy am nhac cda mot nén vin héa nay khong cin
thi€t st dung dé bitu dién am nhac cta mot nén van hoa khac.



198  si/ KI DIEL C11A TOAN HOC

Cac di var khao ¢8 bao gébm nhac cy, binh hoa, tugng va céc
bic bich hoa mé td canh cac nhac ¢dng dang choi nhac cy, cic
ca si dang hat va bidu dién da duge tim thiy. Ngoii ra, con ¢o
rat nhiéu di var tif thdi ¢d xua vé cac ban nhac: cac ban dat sét
ctia ngudsi Sumer khai quat & I-ric cho thiy mot thang 4m tam
ndt (khodng nam 1800 tr.CN); cdc doan nhac khac trén da va
trén gidy coi nif thoi Hy Lap o8 dai, cic sich gido khoa Hy Lap
(khoang nam 100 r.C.N); mot bin viér tay cGa ngudi Hy Lap,
trong d6 cac nét duge vier dya theo bang chit cai (khodng nim

iy
M3

Y
{d
~d

off

B bich hpa midu td cdac nhac oimg dugke tim thdy tremg ldng md aia Djeserkara tai
Thehes, thanh phé Ai Cap 6 da bén ber sémg Nile

300 tr.C.N); cac ban nhac viét tay cta bai thanh ca dao Hbi
A-rip & Tay Ban Nha thé ki VIIL

Trong sudt theé ki VI tr.CN, Pythagoras va cic mon dé cia
&ng la nhing ngudi dAu tién k&t hgp am nhac véi toan hoe, Cac
mon dd cda Pythagoras tin ring cac s6, theo cach nao dé, thdng tri
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moi thi. Hay
hinh dung
niém vui
sudng cua ho
khi phat hién
ra quang tam
ciia not nhac,
tinh twin
hoan cla nét
va o le ciia
cac ndt trén
dan day.
Ngoai ra, ho

con tin ring

cac hanh tinh 75

¢ Am nhac cla rigng minh, fing cac din cu cGa biu troi cing
sang tac am nhac. Y nudng nay duge bigt den voi cai en “am
nhac cha cac thién ciu”. Kepler cang tin vao Am nhac cia cic
thién ciu va trén thuc t& 6ng da sang rac nhac cho mdi hanh
tinh ma con ngudi bigt d&n lic by gid. Ngay nay, cic nha thién
van hoc thu nhan duge cac tin higu radio truyén di bdi gié Mar
Troi. Cac Am thanh nay, bao gdm ci tiéng huit gié, ti€ng nd
l6p ddp, tigng than, tiéng xuft, khi duge tdng hop & toc dd cao
s¢ trd nén du duong hon. Cac nha khoa hoc cling da quan sét
cac dao dong tf mat ordi ma ho phong doidn la ching san sinh
ra rung dong véi cac chu ki khac nhau. Lidu cic thang dm ¢6
cAn thiét trong saing tac am nhac hay khong! Néu cin, thi cac loai
chim hét nhu the nao? Trong giao tiep bang ngdn ngit ndi, cic
thé hign bang ltn clia mot cau chuyén hay ban nhac thuting thay
déi it it Vi vay, d€ bidu dién ban nhac, thang am la cin thidc
Cac thang am duge viér biing ngdn ngtr clia Am nhac, cong nhu

phuong trinh va ki hieu duge vidt bang ngdn ngii cta toan hoc vay.
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TOAN HOC VA T
A A/ THANH T'oan hoe da lam dao lon

va hién déi am nhac cing

nhu séng Am trong nhiéu thé
ki nay. Mot cude di dao bén trong Thianh duimg St. Peter 3 Rome
se khi€n ban tin rang vom cong trén tudng nha the & truyén
I5i thi thim cia ban dén nguoi nghe & phia d6i dién. Tham
quan mot budi dién kich Hy Lap tai nha hat ¢6 dai Epidaurus,
chiing ta s& hidu cic ki€n rric su nha har da phai nghién ciy,
thit nghiém va tinh toin vé mat am hoc nhidu d&n the nio
trudc khi thiér k& va xac dinh vi tri cha nha hat ngoai i phi

thutsing nay. Mot khan gia ngdi & hang gh€ xa nhit cling ¢ thé

Nha thir Se. Pexer, Vatican

dé diang nghe duge tigng dién vién danh roi chiéce kep toc trén
san khiau. Ciac hinh toan hoc dac bier cang duge st dung Jdé
thigt k& cic var phin xa Am thanh treo trén trin toa nha phia
nam Rotunda ctia tru s Quéc hoi My nhiim phian xa cudc noi
chuyén clia nhitng ngudi diing tai tidu di€m cia parabol. Trong
toa nha nay, hai nguti cd thé noi chuyén binh thudng wi hai
tieu di€ém ma khong hé bi lam phién bdi tiéng 6n trong sinh.



N hed paraled dts dot

whit trém himh v, dm thanh xwdr Pt te moe téu diemn
tran e parabd, phan xa lai then didmg emg smg o8 phaa rran nha dov dign,

i die ne tEp nw phan xg of phio it diom am L

Hoth o nay b mde thict ke aie nha hat Epideaters thit Hy Lap o daic Cim
anh kvt dn le hovh anh wha hae ngay nay, Ca thudt ket vu o tri i namg

ced Mo dive giep cho v lame tdng dO o vang i o thanh
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Nhu chiing ta da thdy, viéc tim cic diém li tudng d& phar va
thu am thanh khong phii la chuyén triing hgp. Am hoc va am
thanh lién két myc ti€p vai cac ddi nigng va cac § niding toan
hoc. Vao the ki XIX, nha toan hoc John Fourier da chi ra riing
ban than cic song 4m la cic ham sin tudn hoan don gian. Ong
chitng minh cao do, cuding do va am sic lan lugt ¢6 mai lién he
vai tan s, bien d6 va hinh dang ctia ham sin.

Gin day nhar, QSound da duge Panny Lowe va John phat
minh, ho la cic ki su v& ghi am va cing la nhimg nha toan
hoc. QSound tao ra am thanh trong khong gian nhidu chiéu.
Khong gidng nhu am thanh ndi vdi nhiéu am phat ra tif cic loa
khac nhau, QSound truyén am thanh dén tai ban tir tAt cd moi
hudng. Ban s& duge nghe am thanh thye si trong khong gian ba
chiéu. N6 khong doi héi trang thigt bi nao mdi ngoai may stereo
d€ nghe cassette hay dia CD vdi hig¢u (g QSound” Vi mot
mdy nghe nhac nhu vy, ban chi ¢dn rim mot chd cho minh
vi chi@c loa, hay dé tdn hoc vé dm thanh lo ligu phdn con lai!

Hai difm A v B lowom cda e O3 D Ly omonget
nghe B L Jifm gitls i ame AC Ehadng aich BD pha
It Tuts Jushe fdng khodng cdch AR x Lo khadng cach oia
loa amh v cae e namg, v phat dai g nhat ki 3 fo

(1). Ké n¢ thang 2 nam 191, alvan The Immaculate Collection aia Madonnu
wt The Soul Cages aua Sing la nhimg album thamg mai diey nhat 6 hidu ing
QSamd. Ciic dia sdp ra aia Janet Jacksem, Pada Abdid, Bom Jowd, Evrope, Richie
Zambory, Stevie Nicks, Julian Lennem, Freddie Jacksm, va Wilson Phillips dang
ke xuc tén dé nhan giay phep st dung Qsnend.
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CUOC CACH MANG

MAY TiNH
MAY TINH CONG VU
SANG TAO CcUA

THE KY XXI

MO Al NEIN YAC QUA R

NHUNG MAY TiNH cé xUA

MO @A NN v/& MIERN TA

MAY VI TiNHTRONG CAY cOI cUA CHUNG TA
TOAN HOC TROG THANH CON MAT THU BA
Bi MAT cUA TOI LA Gi?

NHAT $O NGUYEN TO

MAT MA, sU HON LOAN, DAN CHOI XAI-BO
& REMAILER

MAY TiNH, TUGI TIEU & BAO TON

TAI NGUYEN NUGC

MAY TINH CHIEN PAU ¢CHONG CHAY RUNG
LT @A NEHIN VA TUEING LAl

THUCTE AO TRONG KHONG GIAN MAY TiNH
SIEU VAN BAN

LITTLE FERMAT

MAY TiINH & cUOC SONG NHAN TAO

MAY TINH QUANG HOC

LOGIC MO & MAY TiNH
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Sai ldm la bin chdt cia con nguoh, nhumg dé thue s
lam xdo tron moi thi thi can mot chiéc may tnh.
—Anonymous

Di ching ta da sin sang hay chua, va du ching ta co thich
hay khéng, may tinh vin ¢ i cong cu ctia the ki XX1. May tinh
dang tac dong dén moi binh dién cude sdng, ca tich ac va tidu
cue. N6 da tang t8c banh xe phat trién cGa nhan loai. Vi cic nha
van thai nay, may rinh co thé coi nhu la cay bat by, bir chi hay
may danh chii. Véi cic k& toan hay thu ngin & ngan hang, nd Ia
may tinh toan va cling la may chit. Véi cac ngh@ si.né [a cay co
[6ng va bang mau; véi nha khoa hoc, né la mdt phong thi nghigém;
vai kién tric su néd la chig ban vé thi€t k&, vdi nhimg vi gido
su no |a cong cu nghién aiu; véi tha thu nd 1a tap thé va ban
tra cifu; con vai nha toan hoc thi nd i modt may tinh siéu i va
situ chinh xac. Tuy nhién, khi moi thit khong dién ra ding nhu
nhitmg gi da dinh, may tinh bdng thanh anh chang phai gic diu
chiu bang khi ching ta nhan duge cac théng bao nhy “da mat
di ligu”, “I6i he thong”, “c6 16i ngir dign”, ... Nhung du sao thi
may tinh van dong vai trd quan trong trong doi séng cha chiing
ta. Vi viy, ching ta vin phdi phu thudc vao chig& may tinh.
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Al NEIN YAG® QUA KEHO

NHUNG MAY
TiNH ¢O XUA

o Mutd ngén ay la cong cy
dem dau tién cua ching 1a.

o Ngun Trung Quoc phar
minh ra mot logi hop nhicu ngan
dé tmh texdn vl cac s duic ki hiéw
bing que tmh. Chiéc hop duiic ding
dé viet ra cdac hé phumg trmh

e Ban unh duic dimg dé imh
todan trong rat nhiew nén wvan haa,
bao gom Trumg Quic, Hy Lap, La
Ma va Nhat Ban.

e Ngai Inca st dyng dung
cu co @n goi la quipu vai cde mit
thdt lam cimg cu dém.

e Thanh Napier duc  pher
minh bdi John Napier vao thé ki
XVII nhdm hé trg vige tinh toan.

o Thitic loga phdt minh bii
Edmond Gunter vao khodng nam
1620,

e Vio nam 1642, Blaise Pascal
phdat minh may tnh comg dau tién.
Nam 1673, Wiherm Gottfried von
Leibniz phat minh ra chiéc may co
thé lam cd phép comg va phép nhan.

e Dau the ki XIX, cdac md
hmh thiét k& va nghién ciu vé sui
phin va mdy phan tich cia Charles
Babbage da dat nén mong cho sw
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hinh thanh mady vi tinh sau

nay.

Himh
trich ti¢ cum sach s& hoc
dau tien & maxe Anh The
Grounde of Artes (Mién
dat nghé thufr) aia Robert
Recorde. Ngoai nhitng dimg
biéu dién chie o hang dom
vi, hang chuc, hang tram.

minh  hpa  nay

nhimg ché tromg giita cdc
dimg nay com dugxe dimg dé
bidu dién cdc s6 5 dem vi, 50

dem vi, 500 dom vi. Ki higu “x” trén domg ddu tien dimg dé danh dau
dimg hang nghin, nhimg sau do né dimg dé chi déawe phdy khi viét
nhimg s6 nhu 23650. Khi nam nét dém cing nam tén mot hang,
ching bi xoa di va mot ndt mat chase dua len domg teén. P cing

chinh la bar nguim cia thuat
ngie “nhd”. Ngoai vigr cuom
sach nay, Robert Recorde
(khodng 1510 - 1558) com dua
ra ki higu =" dé& chi syt bang
nhau va viét cuin sich gi-
ao khoa dai 6 quan trong
cotén goi The Whetstone of
Witte cung cuon sach hinh
hoc Pathway to Knowledge.

Cuc bing nay dae trich ne méx
clm sach i nam 478 i Treviso,
Y. No minh hoa bm cich nhin
93 on 314,
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BAN TiNH HINH
BAN ¢O cUA NAPIER Heé nhi phan (hé co

s& 2) bao gbém hai 8 0

var | chinh la chia khéa
d€ két ndi chiing ta véi
thé gidi may tinh dién
t, b&i O va 1 la chi higu

[T |

cho hai trang thai “tit

va "md" cha dong dign.
Nhi toan hoc ndi tiéng
ngudi Scotland Napier
(1550 -1617) da st dung
he¢ nhi phin tmidc ci

khi phiat minh ra dong
dien. Napier duge bigt
dén nhiéu nhat bdi da
c6 c¢ong cach mang hoa

viéc tinh todan bang phat
minh vé 1dgarit. Cac que
tinh ma 6ng st dung dé
tinh toan, thuong dugc
goi la thanh Napier
(hofic quan co Napier)
la dya vao logarit va
thudng duge cac thuong
128 64 32 16 8 4 2 gia dung d& lam phép

u i ~ - -
dién nhan, chia vi cd cac

o Wﬂ—m phép tinh Iy can bic
cung ' — ) : .
coa 128 64 32 16 8 4 2 1 hai, can bac ba. Diéu ma
téng it ngudi biét d&n chinh
l4 phuong phap ban cd d€ tinh toan cta 6ng. Dit khong diing ki
hi¢u nhi phin d€ biéu dién s6, nhung ban tinh ban ¢ qua thuc
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da chi ra cach Napier biéu dién cic s6 trong h¢ co s8 2 nhu the
nao. Vi du, d€ cong 74 + 9 + 46, mbi 6 duge vidt ra trén mot
hiang cta ban ¢ bing cach danh diu vao cac 6 thich hgp & trén
sao cho tdng gia tri cta cac 6 do (gia tri ctia mdi 6 duge ghi &
déng cudi cuing) bliing s& cin biéu dién. 74 ¢6 cac ddu danh vao
& 64,8 va 2, vi 64 + 8 + 2 = 74. Sau khi mdi sd déu duge bidu
dién bing cich danh ddu trén ban cd, ngudi ta cdng ching lai
vdéi nhau bing cach tip hgp cac dau trong cung mdt cdr vao
dong cudi cing. Hai ddu ndim trén cing mot & (& dong cuth
ciing) bing mor diu wrong 6 lién k& ching bén trii. Vi the hai
dau & 6 “2” s& cho ta mor dau & 6 “4". Tinh nt phai sang tré,
bat ki hai diu nao nim trén ciing mor 6 déu bi x6a va thay the
bing mot diu & o lién ké vé ben trai. Két thic qué trinh, khong
A nao ¢6 nhiéu hon moe ddu. Téng gia tri cac 6 duge danh diu
con lai cudi cung chinh 13 tdng cin tim cla cic 6 ban dau.

128

128 64 32 16 8 4 2 1

D& nhan bang ban tinh ban & Napier, ta stt dung bidu dién
clia ciac s& & hang ngang va hang doc.
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128
64
32

16

N & 00

2

8 4 2 1 8 4
15x 11 =165 128 + 32 + 4 + 1= 165

Gia st ching ta mudn nhan 15 x 11 Mot s6 duge danh dau
trén hang ngang cudi cing, sd con lai duge danh dau trén cor
cudi cung phia bén phai. Sau d6, mot dau mdi duge danh rtai
cic O giao nhau cia mdi hang ¢6 & dianh dfu va méi cot ¢6 &
dianh dau. Khi hoan tit viée danh diu tit ca cac 6 giao nhau,
¢ thé nhan bing cich 13y 6 & cot cudi cting lam diém nyga, xoay
cic hing ngang thanh hang thing ding theo nguge chidu kim
déng hd. Cudi cung, ciing gidng nhu khi lam phép cong, hai
ddu trong cling mot & bi x6a bd va thay the bing mot diu trong
& k& ti€p & phia rén. S8 biéu di€n d cOt cudi ciing sau khi két
thic qua trinh niy chinh 14 tich cta 15 x 11
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CAI NHIN VA® HIEN TAI

Sé I vo ich néu nhitng nguoi MAY VI TiNH
tai gidi danh hang gio lam viéc TRONG CAY c6|
nhu né lé trong phong thi nghiém CO A CHUNG TA

dé tinh todn, trong khi bar ki ui

cing c6 the xoa bb cong vigc nay
néu mdy tinh & do.

—Gottfried Wilhelm von Leibniz.

“Toi [a moe ngudti theo chii nghia truyén thong.”, “Téi i
chéi [am bat cd digu gi véi né.”, “Tai khong thé hidu rai sao
mot nguth lai ¢d th€ ngdi hang gid trude nd.”, “Chang that vo
cdm.”, “Tai ching biet gi v& may vi tinh cd.” Da bao nhiéu lan
ban nghe, hoic ¢é Ié ndi ra nhiing cau nay? Nhung du khong
thich méay tinh, ching ta van phai chip nhan ching, bdi ching
ta c6 cam thady the ndo di nita thi may vi tinh vAn & d6. Ching
gidp cho cudc séng clia ching ta d& dang hon ¢ mot khia canh
nao ddy nhung lai lam cudc s6ng phiic tap hon & khia canh
khic va ching vin ¢t dang xam nhap vio cudc s6ng riéng tu
ctia ching ta. Trén thuc t&, rat kho hinh dung lai nhing ngay
thang khi may vi tinh chua ra doi. Gio day ching tham chi con
3 trong ¢a cay ¢di cha ching ta!

Su phar trién clia cay cdi ¢6 thé duge md phdng lai bing
cac dd thi hoac fractal. May tinh ¢6 thé md hinh hoéa cac vy
chiy ring, vd nhd d6 vach ta chign luge d€ dap tie lia hay
tao nhiing dam chay kiém soar dude. Ngoai ra, may tinh cdn
duge Gng dung rat nhiéu trong van dé quan i cay c6i thanh
phd. Nhi¢u thanh phd, trong nbiing nd luc bao vé va duy
tri sy idi ot cla cay cdi, da phai vién d&n may tinh. Bang
Washington D.C. ¢6 ¢d mot cd & dit ligu vé khodng 109 000
cay trén duwng phd, trong khi Paris, Phip ciing ¢6 dii lieu vé
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khoang 100 000 cay dang duge hru trir trén hé théng may tinh
ctia minh. Viy nhing thong tin nio sé duge luu trong d6? Mbi
thanh phé s quyét dinh thong tin nao [a cin thiét cho riéng
ho. Vi du di litu cia Paris bao gdm: vi tri cha cay (mdi cay
duge danh s8 lign tuce doc theo timg con phd, khoing cach cia
nd so vdi cac toa nha va cic cay lién ké déu duge ghi cha),

cac thong tin vé doi sOng cia chang (loai, gidi tinh, tudi, kich

thudc thin cay, chigu cao), dad dudge cit tia nhu nio, ciac thing
ké¢ moi trudng (bao gdm loai dat, khong gian tréng ciy, h¢
thong thodr nude, sy che phi), tinh hinh sic khde cha cay
(trang thai va cac bénh tat), cac chat gay 6 nhiém va tac dong
d&n modi trudng xung quanh. Viéc thu thap cic thong tin nhu

vay rat mat thai gian, cd viée cap nhat chiing cing vay. Nhung
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chinh vi cay c¢di la tai sin vO gia d6i vai bat ki mot cong ddng
nao ca vé mat thim mi va mdi trudng nén thii gian diu i va
cac k&t qua vé lau dai sau nay khi€n cho nhing cd sé dir ligu dé
trd nén vo cung ¢d gia tri. Tai San Francisco, California, nhiing
ngudti quan li ciy xanh thanh phd luu git nhing bin kiém ké
bing may tinh xich tay. Paris sif dung cting mot phuong phap
vdi Washington D.C,, trong dé mdi ban thong ke ban diu la do
cac ki st cao dang vé rimg thu thap bing may tinh xich tay.
Khong ¢d may tinh, s¢ khong thé quan li nhiing dit liéu phiic
tap d&n nhu vay. Chi riéng viéc luu trir va khong gian cin thiét
dé chia rai ligu luu trit cang da 16n khing khiép, dé 1a ching ta

con chua néi dén vige cdp nhar, dm kiém va sap xép ching,
* B £

Mot khi may tinh duge dua vio st dung, cac chiic ning cha
no s& it xAm nhap mei khia canh cudc séng ctia ching ta.
Cing gidng nhu cac nha budn va cac nha hing hai thoi nide
phai ng hor ho se lam vige the nao néu thidu cic que tinh Napier,
hay nhu nhitng nha ghi chép Inca khong biét s& diing cach nao
d€ ghi lai phat minh cia nhan din va cac sin phim ciia d€ ché
néu khong co quipu. Ngay nay, ching ta ciing trong hoan cinh

niong i, khong biét s& ra sao n€u thi€u may vi tinh,

ISBN. 0-933174-87-X

Wi

97809331748

Ma vach ¢ dan nhan va then dai théng an cac sdn phdam
rhie cav el Tae ath va cde thime hang



214 S kI DIEL CUA TOAN 1OC

Nhu ching ta da thiy, vdi cay ¢di trong thanh phd, may
tinh ddng vai tro quan trong khong the thigu trong viée luu tri,
x( li va khat phuc di ligu. Nedy nay, cac thiée bi nhap dit licu
vio duge diing cai cac nha hang dé x i don got 36 an, ma vach
duge ding rrone cdc cdia hing, trong thuong mui buon ban dé
kiem ke vi theo don Vrong khoa hoe, mdy vi rinh €6 § nghia
vo gid v khong thé thay the duge trong viée phan tich, so sinh
vd 1inh todn thong tin. N6 gitdp con nputh 1@ ki¢m mor lugng
thai gian khong 18, ma sai sor la it it khy x3y ra. Anh hudng
clia chigc may vi tinh dang trén di phar mén ddi vér nén van
minh nhan loai s& & mor budc ngoar 13n, ;ong nhu sy xuat
hién cla bong den dien vay.
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o TOAN HOC TRO

- L_n‘if ﬂ(lﬂl‘ ln;tfl i'tﬂk' |'.l THANH CON

mot ki thudr va cOng cu ¢ 5
MAT THU BA

mdi trong diau rranh chéng

01 pham tai Hoa Ky. Cac
nha toan hoce da phat trién ki thuit phan tich gon d@ x{1 li hinh
anh nhanh hon, chinh xac hon. Phuong phiap nay chia hinh
anh rthanh ciac thinh phan c¢d ban. Sau d6, né loc ra nhimg

théng tin quan trong va ¢6 lién quan can dung cho vigc tai tao

hinh anh va loai bd nhing thong tin khong can thi. Nhu vy,
chc gon da giam khai dit lidu cin Iuu gidi, truyén tai va cin dang
dé& khoi phuc hinh anh. Viéc nén dit li¢u nay gidp ching ta tiét
kiém thdi gian va tién bac. Hon nifa, cac gon khong lam bign
dang hinh dnh nhu nhing phuong phap khac. Cic wu diém nay
cho phép FBI (Cyc diéu tra lien bang My) x1 li, nhan dang va
ddi chigu hinh dnh hay ddu van tay clia mdt ngusi hidéu qua hon.

(1), Mathematical weavdets
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Bi MAT CUA TOI
LA c.i) Chinh phu, cic nha cich

mang, cic nha tai chinh ludn

ludbn can giti - nhan nhimg
thong tin tuyét mat. Rat nhiéu phuong phap ma hoa va gidi ma
thong tin da duge nghién ciu nhidu thé ki qua. Trong s6 do c6
gdy ma hoa cia ngudi Sparta”, hinh vudng ma hoa Polybius'?,
phuong phap thay the chii car ctia Julius Caesar, banh xe ma hoa
cua Thomas Jefferson va mat ma quan sy Enigma ctia Biic. Con

Mot phim cua banh xe mdt ma Thomas Jef fersom. No diaic tao bt 36
binh xe g cd cimg kich thaxe Mdi banh o6 cac ot trong bang chit
i chage m theo cac thit ne khie nhae M un nhdn cdn dugee @p dic
theo thanh kim Ingi ndm ngang. Sau do, ngwed @ wét cac chit cai cia
mek hang ngang it ki va gia no di. Npah nhdn s& xép cac chit cdi v
nghia nav thdng theo thanh kim logi, rd nhin xung qunh teim b0 banly
xe cho dim khi um v dimg 6 nghia

rat nhidu vi dy trong van hoc, noi mat ma la yéu t8 quan trong
ctia ciu chuyén, nhu The Gold Bug (Bo rdy vang éng dnh) cia

(1) Phaarch da micu td cach thite thong tn i trao dii bang cich quin xadn
mit dar gidy du quamh mit cay gdy tome Sau do it thimg tin lén ddi gidy i
thaio guiy ra va il nd che ngad nhan, ngds nhan phdi oo cay gy gibmg v nhy
wiv & qudn gidy lad va gidi ma tin nhdan

(2) Khading nam 200 I8 trCN Mot nnét Hy Lap ten la Polybivg da um hidu
logai mit ma md ek thiét ké quamh mée hinh vomg 5x5, oomg da méi chit tromg
bang chit cdi bien déi thanh mot s6 oo hai chit 6 o d6 i ae | dén 5
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Edgar Allan Poc, La Jangada (800 dam trén dmg Amazon) cla
Jules Verne, The Adventure of the Dancing Men (Nhing hinh
nhdn nhay mua) ciia Conan Doyle.

Trong sudt 20 ndm qua, cong thic ma hoéa DES da duge cac
nean hang, cic try s chinh phi va cong ty ti nhan tai My
dung 3€ ¢id gin thong tin. Phuong phap nay st dung 56 bit dit
litu may tinh, trén 1 thuyét phai cAn 200 nam d¢ gidi mat ma
trong trudng hgp ta dung mot sieu may tinh, Cic ca guan tinh
bao va hanh phap My lo ngai ring nhitng phuong phép hién
nay khong da va khong ¢é kha nang ngan chin cic cudc xam
nhap thong tin t gi3t i pham, khing bo va chinh phi nuse
khic. Vi vay, mot he théng mé dang duge dua ra véi cong
thic si dyng 80 bit, trén 1i thuyét se phii cin hon mét ¢ nam
mdi héa giai duae. Cach 6&p cin mdt nay dung mdr vi mach
pai vio cac dien thoai, vé tinh, may fax, cic modem,.. ¢ déi
tan s nhiing cudc kér nodt mar. Vi mach néi trén sit dung céc
cong thic toan mit, duge Co quan An ninh Quéc gia Hoa Ky
phat crién. Ngodi a, chia khoa wan hoc dé gidi nhiing thong
tin ma hda nay sé duge FBI lwu gilr va nhiing co quan khac do
Bo mudng Tu phap Hoa Ky chi dinh. Qu& trinh san xuidt vi
mach s& khicn cha kha nang thio 131 va gidi mi no gin nhu
bing khéng. Cé nhiing ngudi, nhu Mitchell Kapor tai Electronic
Frontier Foundarion!” da noi: “Mét h¢ théng dua vao ki thuac
mat khdng nén va cing s& khong chiem duge Idng tin cda
ngudi dan Hoa Ky”¢.

() Mot hin budt se cimg cing chuvén bdo v8 guyén ud do e ngidd dung mdy
anh ¢ Washington D M3 Hoi dupe thanh lap nam 1990 boi Muchell Kapor
vd John Perry Barloa:

(2). Secret Phone Scheme Under Five, tde gid Don Clark, San Francisco Chronude,
thang 35, nam 1993
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/7

53 1 + + 305) )6° ;4826)44.) 4%)
;806° ;4818{60) )85;)3 ;:$*8+83
(88)5‘1’ 46(.88%96°*?;8) *1(485)
;5°12:°%£(4956°2(5*-4)8¢{8"
;4069285) ;)618)411:1 (+9;48081
;8:8%1,;48185;4) 4851528806°81
($9.48;(88;494734;48)4%;161;:
188:* Ce Ban ma hoa biang phuong phip thay

th& chit cai trong tac phim Bo riy
vang 6ng anh cia Edgar Allan Poe.

Bién dich: A good glass in the bishops hostel in the devils
seat twenty-one degrees and thirtcen minutes northeast
and by north main branch seventh hmb east side shoot
from the left eye of the deaths-head a bee line from the
tree through the shot fifty feet out.

(I’hm nay Lhuno i xin phép khong dich sang
ti€ng Vigt, vi néu dich s& [am sai ma hoa - ND),

N
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Mot trong nhiing phuong phap dau rién
d& tim s0 nguven 8 dude nhi toan hoc ngudi
Hy Lap Eratosthenes (273 - 194 tr.CN) nghien
cliu. érlg tao ra shng ngiuven 8 dé loai bd boi
0 clia cac 8O cho trude. K& i Jé cic nha toan
hoc da 6im hiéu thém cac phuony phiap d&€ fim

ta va nhan bt <& nguyén 6.

Nam 164C Pierre de Fermar tuyén bo ring
titcacicso codang F = PR {vdin=0L23,.)
déu I «& nguyen 8. Dicu nay ding vdi nam
s& Fermat dau nen (n = Q12,3 vd 4). Nhung
vao the ki sau, Leonhard Euler da phan tich so
Fermac thit 6 (F.) thanh tich cGa 641 va 6700417.
Niim 1830 6 Fermat F, dugc phan dch thanh
274177 x 67280421310721. Hien tai khong ca s
Fermat nao khac duge tim [ s8 nguyén t6 va
k& w7 nam 1993 8 Fermat c¢hit 23 (Fp) dugic
ching minh I3 hop s§% Nam 1644, thiy tu
npudi Thap Marin Mersenne da vidt bidu thic
2P, trong d6 p I 0 nguyén 9, d€ tao ra sO
nguvén td mGi. Nhimg khang phai tat i cac
5 cho bdi cong thic nay déu nguyén t5. Hign

ta1 ¢& 33 s0 nguyén t6 Mersenne duge tim ra. Ngay nay, khi

lam viée vai cac bidu thic (nhu bi€u thac cia s6 Mersenne,
50 Fermat, «V Carmichael va cic 58 khac), vdi li thuyét s6 va

cic ki thuar lap winh mav tinh, cic nha todn hoc st dung cac

(1) Projects in Scientific Computation cud Richard E. Crandall Springer dag,
St Clara, CA 1994

LS9TVEIIEERLBLOYSYO0ZIELS6ELEBBOCYBBLYISTCBLO9SSY L
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sidu may tinh hojc diy cdc may tinh ¢d nhan gia toc d€ di tim
cac sO nguyéen tO ngay cAng 16n hon nita va dm kiém nhiing dic
diém hay cong thiic ¢6 thé cho ra s8 nguyén t& nhanh nhit.

TAI SAO LAl QUAN TAM DPEN SO NGUYEN T¢? — Sw ham
hicte bigt — lap ki luc moi — kiém tra phan cing vit hisu qui hoat
ddng cia cdc mdy tinh méi — s dung s6 nguyén 6 47 thanh lap
cde so mdt nhdm ma héa cde tai libu mat. Ngay nay, cac may i tinh
vhi khd nang lap trinh wa gidi todn tai tnh da @up chung ta tim
dugc nhitng s6 nguyén 18 o cung Ion. Tiz nam 1993, 3O NGUYEN
TO LON NHAT MA CON NGUOI TIM BUOC la 254 -1

(1) David Senvinski nagm 1993 Dt Richard Cranddll kigm era
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MA HOA,

D4 khi nao ban cim sU HON LOAN, DAN
thiay buc minh va tu hoi CHOI XAI-BO & REMAILER
tai sao minh lai ¢6 nhiéu

thu ric" dén nhu vay hay
nhimg catalog ma ban khong bao gidi yéu can hoac dir hang!
Lam thé nio ma ngudi ta ¢6 thé truy ciip vao tén va dia chi ctia
ban dugce? Dé ra 5i cho nhiing cau hdi nay, xin mai ban dén
vai thoi dai dign ot va vi pham quyén ¢a nhan. Mdi ca nhin
déu ¢ mor lugng dir ligu dign o dang k& ¢ the truy cap duge
béi may tinh hay ngudi diéu hanh hoac st dung mang khi ho
tav thong tin vé ban thong qua nhimg thi ban mua sim, vé

du lich, phi€u siic khoe, vé tau xe, nhiing khoan vay,.. Mac du

sy mdrt riéng rd nay la do cic phuong thic cdong nghé mdi ngay

nay tao ra nham luu trit vii xir i thong tin, nhung ¢6 [& cich
duy nhat d€ phuc hdi lai quyén riéng i la st dyng chinh nhiing
phuing phip nhu vay. Nhitng dan choi xai-bo nhu ho wi goi
minh da xuit hién dé gidi ctu tinh trang nay. Ho cha triong
khot phuc rigng ri ¢ nhan bang cich sit dyng cac phuong phap

ma hoa phic tap dé ma héa thong tin, sau d6 ngin cin vige st

(), O iy wic g noi i dhie dign oz
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dung no. Tat nhiégn, ¢6 i § kign ting ho 1An phin déi viee ma
hda hon loan nay. Mdt s§ ngudi cAm thiy cac cd quan chinh
pha vi hanh phap ¢6 quyén nghe trom va cich thic mdi ctia
cac din chan vai-ba € cAn trd cong viec d6. Remailer® 1a vi du
vé méx erong nhimg phuong phap stt dung ma héa cai uén, nd
cho phép mor ngfn @t thong tin qua modem mi khong d¢ lai
kit ki dau vEr nho vé anh ra. Nhi¢u ngudi cho rang néu chinh
phi ¢ the diing cac phuong thic va thidt bi d€ ma hou thong
tin quan trong, thi cd nhan ciing cd quyén st dung cac phuomg
phip niong oy dé bao v quyén riéng td caa minh.

(1. G mad rhidu lan guiz due chi nguon va din chi dich d¢ khéng b 7a na
gl mall e sw
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. : 5
—| MAY VI TINH, TUOI
IH;}n. 5@ t!‘my t]xL_it ki la TIEU VA BAO T()N

khi nhin cay rong moc % A :
TAI NGUYEN NUOC

len tuol ot trén nhing

manh dat cin kho, doi
khi nit né. Ngay nay, vi viee st dung k1 thuar tudi nho gior dudi
bé mat dar da duge vi tinh hoa, nude, phan bon va doi khi ca
thudc trir sau ¢6 thé dua thing dugce 61 ré cay. Nha cach tudi nho

giot dudi bé mat dit, ngutii ndng dan trdng nho tén Lee Simpson

& Fresno, California, da cdr giam duge lugng tigu thy nude xudng
mdt nita, giam st dung thudc sdu xudng con modr phin séu
trong khi niing sudr lai tang gdp d6i. Cang tai Fresno phong tai
nguyén nudc ctia California da ki€m tra dy an trén canh déng
bong rong 160 acre (1 acre bing khodng 04 hecta) cta Harris
Farms, noi thu hoach duge 1600 pound bong trén mot acre so vai
930 pound trén mot acre tif vy tmidc, ngoai ra rén moi acre sU
dung it hon 7 inch nude. Claude Phené da trd thanh tdm guong
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dién hinh vé& phuong thiic rdng rrot “md” nay (udi nude nhé
giot trén thuc t& da xuit hien Juge khoadng 20 nam). Phené
chi truong bio vé moi tning va nang cao sin lugng biang
phuong phiap ndy trong nhiéu nim, nhung cho dén nam 1987
mdi ¢6 mot vai nong dan chi § t¢i né. Phené da kiém nghiém
cach nay vdi rudng ¢ chaa eda dng & California. Nhitg acre
dat tmude day cho sin laang 26 tan/acre, thi nay cho san lugng
100 tdn ucre. Phené chi ra ting khéng cin thiét phai [hm ngap
ca mae cin phong chi 3¢ rudi cho mér chau cay. Cac thong ké
ctia Ong cho thiv nganh nong nghiép ca Calitornia st dung
i 85% luong nude cung cAp clia bang, va néu tidi nude dudi
be mac dat da vi tinh hda duge st Jung chi véi mot loai cay
thon vi Ju trdng bong - crén mdi 14 tri¢u acre dar tidt kiém
dugc 6 inch nudce, thi se tidt kiem dd nude dé cung cap cho ca
Los Angeles. Phuong thic nay cing gidm lugng ciéu thy thudc
bao vé thue var vi e dar khong thé moc [én gitia cic luéng cay
-cay trong duge s nute 3 ré nén khong du thia nude cho ¢d
dar. Beén canh do, luong phan bén va thude orlf sdu can sd dung
cimg s¢ giam di hon mét nda. K1 thuat tudi mde duge vi tinh
héa niay cda ong cho phép phic hign ra riong tic gita cic chat
dinh duting khic nhau, sip x&p thdi gian dung timg loai vii fim
hi€u dnh hudng cta ching tdi sin lugng vy mu., ddng thisi o)
uu hoa lugng phan bén dé dat chat lugng cdy trdng cao nhar,
Ngoai ra con <6 the theo doi rat nhitu y&u 8 khac i kér ciu
dat cho tdi dac tinh ré cda chy trong.

(1. Cay ing dwe wedt bang nhitng dng dat ngam & dus mae dir, cach mar A
I8 mch. He thong thim k& vt nhay sé phat hén ra nhutng hat semg vao i
xng, do hamg e ma cdy tring hdp thu va thodr ta, do cde dicu ken thin nf
Mdy unh s& thu thip lai va phdn tch cdc diz i, suc dé chuvén oy hamy midk
nho dén cho ¢ cay trong ca nglry, Aol khi le chuyén o phan bon ea thude i
sdu, thuse e co. Néw khimg muim déie 12 eao moe hé thong mdy ui uhh. nhitng
trang trai nhé 16 o6 hé kidm sodt nang sudt aia ho théng qua modem tal of tr
dar mdy «i tmh trung i
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Neay tnide, cach dav khong lau, cong cu clia nhitng neudii
linh cdu hda chi 2 nhimg b quan do bao ho, ry, cude chim,
day thing, cua day xich, chan chong [, nudec vi hoa char
Nhung hién nay, mot s linh ctu hoa di duge erang bi miy rinh
xach tay hofic tham chi cd mot phong thi nghiem Ji dong d gita
ring vai day dd cac may tnh ca nhan. Bén canh viec theo dai
con ngudi vi cac trang thigt bi khac, may vi tinh coa duge su
dung d€ phan tich nhiing dam chay rimg.

Vao nam 1984, crong qui trinh lam viée ray Phong rthi nghi¢m
khoa hoc vé& chay mimg lien ddi thuoe Bo Lam nghwep Lién
bang Hoa Ky 3 Montana, nhia toan hoc Patricia Andrews da lap
dugc chuong trinh phin mém dit tén Behave. Ngudi ta nhap
vao may tinh cac s licu nhu: vi tf cla dam chay, phin dién
tich ring dang bi chdy, cac diéu kien thai tiet (t6c d6 va hudng
gi6, do am,.), cic logi cay hoac ¢d dang bi chay va nhiéu thang
tin chi t&t hon nita. Sau do, chuong trinh phin mém may tinh
¢ dua ra mdt mo hinh du bio vé tinh hinh dién bign cia ngon
[(ra, t&t 46 gidp cho nhiing ngudi quan li riing quyé&t dinh cach
thic chita chay 6t nhat déi véi tiing khu cy thé. Duong nhien
I3 chudng trinh ndy khong thé dy béo tat cd cac chidu hudng
c6 thé xdy ra, nhung né cé thé khong nging cap nhat dé€ trd
nén bao quac hon. Mdt vi duy thanh cong ctia Behave 13 nhiing
didu nd du doin mdi day da thuc sy x3y ra, bao gdm tran chay
rung trén cic ngon ciy 3 Yellowstone - ngon Itia chi chay va
lan rdng tif ngon cAy nidy lan sang ngon cay khac. Effect 1a mot
chuong rinh di kém theo Behave, duge st dung trong quan 1l
ning v muc dich ra quyét dinh ti€n hanh nhitng dam chay cé
ki#m soidr. Nhitng chuomg trinh phong - chita chédy ki thuat cao
nay ngay nay dang dugc st dung & Trung Qudc, da duge dich
sang ti€ng Tay Ban Nha, con nudc Y chi dang dit mua.
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MET €Al NHIN VE TUeNG LAI

Chinh sw tré trung bat digt THUC Té AO
ca wan hoc phan bigt no v TRONG KHONG

nhimg nganh khoa hoc khac.

" Eric Temple Bell GIAN MAY TIiNH

Vao nhitng nam 1500, loadi ngudi da duge ching ki€n sy
tuyer vaii ctia may chidu phim. Cac cinh chuyén dong thyc cda
nhimg viéc dién ra bén ngoai cin phong dukx chidu len bic
rdng ctia mor can phong tdi. Khong ¢6 thiét bi dién i ndo cin
ding d&€n d€ mang nhiing cinh niy vao phong, Sau dé, vao nita
sau the ki XIX, mot lan song quan tam tdi anh 30 giac ndi lén.
Cac nhia vat li va tam Ii da nghién aitu va viét vé cach thic nao
ching ta bi Rta bdi nhiing gi ching ta quan sat duge. Ciu tao
ctia mit va nhiing phan tich vé cach nao bo xit li thong tin
mit duge tim hiéu chi nhiam gidi thich mor diéu - nhing dnh 4o
giac da lia bd ndo chiing ta tin rang ching tdn tai nhu thé nao.

Mot s& didu da duge kham pha L

() Viec sdp xép cac goc va cdc dogn co the lam mdt ching ta tap
trung vao trong hay ra ngodi, va vi the lam cho vat ¢6 vé nhu

ngdan han hode dai ra

(2) Cidc wit ndm ngang 6 xu hutmg ngdn

di vi vimg mac mdt cuing ta cong.

(3) Vimg danh trdng trén vomg mac
téa sdng vao wvung dnh den, vi thé .
lam wvimg den ¢6 vé nhwt nho hom.
L |
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“\\\: (4) Cac var giomg nhau ¢ nhamg vf

khac nhau trong bitc tranh phai cinh
tromg nhat la khémg bing nhaw

_

(5) Néw mit anh co the nhin nhidu

cach, thi nao chung ta & hiémg
e qua lai gitta cac hinh anh do.

(6) Nlummg diimg gach chéo limn cho cac digmg

j, ':( somg smg co vé nhie khing song song.

/ ’(

1 1 (7) Mot khimg gian véng va khimg giun co kich
:r :/ thide cimg nhie vdy nhumg bi ldp day trimg
d 4 e e ¥

j" :, cor vé nhue khimg bing nha

/ Jf o : . ,

Y Y (8) Mo dumg chén bi cat bei
o » ”

1 f: thanh thang ding khién

A A . "

J ¥ cho hai dogn didimg nhue

khimg thang hang,

Vao theé ki XX, cic nha khoa hoe may tinh, ¢ic nha toan
hoc v cic nha phiat minh da dua quang hoe, cdng nghé vi tinh
va anh 4o giac [én tAm cao mdi vdi sy hinh thanh nhing thé
gidi ao. Dugic trang bi nhitng may maéc thigt bi khic nhau, khin
gia git day khong chi ngdi rruide man hinh vi quan sat niia, ho
thuc sy tham gia vao thé gidi tao ra boi may tinh.

Trong nhitng the gidgi 4o niy, ngudi xem ¢o thé [a nguti
tham gin. Vi dy nhu hg ¢ thé

Mot viin dong vién dién kinh Olympic dang trai qua cam
giac hdi hop trong cude dua giinh huy chuong vang.

— Mot ngudsi kiém soat khong luu hudng din cac may bay
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bay trong khéng gian ba chiéu.

— Mot nha dy bao thdi i€t bay vong quanh the gidi va
ki€m tra trye tidp didu kign khi hau da duge lap oinh va xtr i
trong may Hnh.

— Mot nguyén tif chudin bi két hgp vdi cic nguyén i khic
thanh phan ui.

Maér kién tric s nhin ngiim thi¢t k&€ mdi nhat cia minh
bang viéc thye s di viio nhiing can phong da duge vi tinh hoa.

M g “du hanh” v khimg gian meey imh dang bake vao sdn Jddu gudn o ok may
toth. Tro chet it dae Ngn ched thie sie cam iy nhae b dang chat trén sin thar
Anh ca Awndesk, e Saealieo, Caltforu

Hign thute do, khing gian may timh, hign thue nhan tao [h mot
vai tr ngtt duge dua ra d€ thé hién hinh thitc anh Ao gidc mai
duge tgo ra nay. Trong gidi han cda mor can phong nhd, ngsi
ta khoic lén minh nhiing thiét bi may tinh", rdi bdng nhién
thay minh Jdang dao budc trén déng qué nuic Anh hoac kiém
tra rién do du an & mor nai cach xa hang nghin dam, hay nhu
hoc xem ong di Iy phian nhu thé nao bing cich s thanh mot

chi ong thyc thy.

(1) Thigr by may tinh co whidw loai nhw thiét by nhin ddc i, gang tay die b bo
dn it ligw oo dhe
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Mt phimg khdch dung vén mdy vi tnh dang chir ded o khdch ddw tien dén v huen
thite do. Anh ctia Awodesk, Inc Sausadito, Califomia

Cac hiéu (ng cha cong nghé tac ddng vao tim tri ching ta.
Khéng gian mdy tinh vin dang trong giai doan phét trién md diu
clia minh v6i nhiéu thit cAn nghién ciu va cai tién™. Hi vong
ring tinh cich mang va phd bi€n cla n6 s¢ khong chi mang
nghia nhu mdt phuong tign didu khién tim tri ma con hon thé
nita. Cac nha khoa hoc may tinh, cic nha toan hoc dang bar
diu nhimg nén ting mdi cho d6 hoa may tinh, dac biér Ia viec
stt dung hinh hoc fractal € tao ra nhiing higu ing dac biet. Cé
le can phong holodeck™ trong b6 phim Star Trek - The Next
Generation (Tram vit tru - Thé hé mdi) sé trd thanh hién thuc
mot thoi gian khong xa nita.

(1) M v trgmg dai hoe vt cing ty tham gia vao viéc nghién ae nhimg thé gick
do nay la mamg Dai hoe Bde Cardling; Awtodesk Inc. tai Sawsdlito, CA; KITL wi
trutmg Bai hoc Washington: Hoi nghién ae VPL cia thanh phé Reduood, CA;
triimg Bai hpe Camegie Mellon. Vien Bao tang Lich siz Ty nhién bang Conneticia,
Hoa K¥ i phin mém tgo bt Myron Krueger mang tén Video Place Tai tndmg
Pai hoe Berkeley, California ASUC, ta ¢ the chel mtn Daceyl Nightmare, mot tro
L‘h{i the gki dn,

(2). Helodeck la mét can phéng lim vt man chidu Holographic cho phép pht hanh
doan cham vao va namg tde vl wit erén dé nhue L hg dang trong mt o chok
gume viden ki
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SIEU VAN BAN

Nhing suy doan vé chiéu

khong gian thi tu xuit hién
vio thed ki XIX khi August Mdbius nhan cthiy rang bong cia
ban tay hén phai cé thé hien thanh bong ban tay bén trii chi
don @idn kang cich di xuyén qua ban ray bang chiéu khong
wian tha ba. Ngudi ta cang khong nhan ra ring chinh thuid
nyld siéu ldp phuong™ di din dén e ra 431 nhing chuar ngti
khac nhu siéu khéng gion, siéu nhan, sieu card™, v gicy day 1
siéu van bdn. Mac di siéu card va va siéu van ban kKhong lién
quan tryc ti€p d&n khong gan 4 chiéu, nhung chiing ien guan
d€n may tinh va kha ning nhdy ti § tudng nay sang ¢ utiing
khac — kha nang tinh rodn tuong tic. C6 thé hinh dung vé siéu
vin ban nhu i viee di chuyén ot khong gian nay vio khong
gian khic. Nhitng ngucti cham gia quy&t dinh 1a di dau va miy
tinh s¢ dua ho dén do. Vai dnh todn tiong tac, sau khi ban
chon lua mudn doc cac bai viér hay 1a xem hinh 4anh, may
tinh lap tic dem 16i cho ban théng tin vé chd dé ban cin,
bao gdm cic van Ran, bai viét, bai néi, tranh anh va thim chi
13 cd video. Gia st ban mudn tim hiéu vii nét vé ngdy V-E
trong Chién tranh th€ gidi thd hai (ngdy quan 361 Dic Quace
X3 dau hang Dong minh vé diéu kign), méay tinh s hién thi
cho ban cac thang tin lich s, badn d6 xam luge, dién bién the
chién 1, phim chdi sy, tham chi cd nhing bat hat phd bién

(1). Suu Lip phurmg 12 tudt ngu dua ra cha hmh l(‘lp‘;;hwm.g bin chibw

(2) Sine curd ¢ hai § nghia. N6 ¢6 thd la ten thumg mat i moe chaiong trinh
mady tinh cho phep ban ouy cap va tao cdc b the chia théng un & nhidu dang
(bao gom A3 hoa, viden, am thanh) i don gwn hing cdch chon mor chu dé u
thé nao d6. Situ card ciing c6 thé la mor mot 1om thé har chitu hinh chiZ nhat
da duoc <& v gap thanh mét hinh ba chifu giomg nhy cupn sdch trén man hinh
may anh trong hinh minh hoa (trang 232). Bun hiy lam thiz mpt sizu card odi hop
card kich thusc 3x5 nhé!
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thai ki dé. Ban chon lya chi dé Bing cach nhan chuot vao do®

Siéu van ban cudn ching ta vao qui trinh tinh toan niong
tac bing cich o cho ching ta su tham gia rich cuc hon vao
nd dung van ban khi doe. Mot siéu viin ban khong duge doce nir
Jdidu tdi cud theo nhu cach thang thuding. Thay vao dé, may tinh
¢O chiic nang mat cong cu thim hiém nhimg chiéu hudng dién
bign truyén co thé xay ra, i do dua ra mot cdu chuyén méi. Vi
siéu van bin, ngudi doc théu dér nén ciu chuyén cla rigng minh
bang cich nhdp chudt vio nhimg muc ndi' lien k& vai nhau
trong truyén, gor [ had meen. LuGi truyén duge ¢ai viio chuong
trinh ngay tif lae ban daw. Trong qua rinh doc truyén trén miy
tinh, ban khong tao ra duge cic tinh idt cho ciu chuyén, nhung
ban ¢o thé lua chon cot truyén theo y minh va tim hi€u noi

(1) P ca vé ndne o me phaemg thite hoe wip dé dang The nhuag fhan ché aw no
Lo g Ban phar phy thude vao nhimg tat by co omg phan mém do. Ban khimg
the aép can dak nhimg ngwm thimg tin khiac ngoar chung va Néw ban dung
chuamg th chi dé tm fudve nhimg kiem dute chung, ban phai cdn than K dia
van no nha la i b nwhign ane dey nhat awe mmhe Hi vong vdng hmh thic
thing tm sdn co nay khing can i tmh sang tao, mong mudn tm 60 thém aw
han, ma se kiveen khuch chung.

(21 Nhiong miw e lam nan bat lem hing mie khae o mau van han hien tha
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dung theo hudng do sé [a gi. Chi mot et nhap chudt vao i khoa
hay hinh anh trén man hinh may tinh théi [ may tinh se dua
ban téi vi trf mdi, ¥ tding mGi hay tham chi 1a <& oot truyén mai.
Ban 6 thé hiét tmude tic gia s& xay ding cau chuyen theo hudng

nio trong sudt qua trinh doc ma ban da chon.

Cic phan Ung vé loat hinh van hoc nimg tdac ndy rat khac
nhaw Mot 56 ngwdii cam thav chinh sy to mo, hdi hop vi khong
doan mude dudc ndi dung khr doc rruyén theo cach thong
thutng thia vi hon nhidu so véi viee doc ¢6 lua chon. Ban mai
chi & dau cau chuyén, the nhung mor khi truyen duge “lua
chon”, moi ¢cim gidac hdr hop <& khong thé khoi phuc lai nhu
han dau nita. Ngoai ra, v3i nhimg ngudi md (€p xdc v hinh
thie doc nay, ho se khong thé hi€u duic khi ndo thi truyen
k& thie, bai nhitng tir khoa hay cdu van xuyén suot ludt truyén
cho phép doc gia khdng ngiing chuyén sang doc cac nér dune
mai, tham chi ¢6 thé vo tinh md di g «ong o lai noi dung
¢ Nhiing ciu chuyén ki€u “mang lusi™ nay dor hoi nhing doc
rid thi€u kinh nghigm vé doc sicu van ban phdi ¢o thor gian va
ca su thue hanh nita thi mai ¢o rhe dinh hwing duge minh khi
Jdoc theo hinh thic md& mé nay. Ki thuar vige lach va ki thuat
1ap trinh rign ci&n cho loal hinth rroyén thong méi mé ndy cling
cAn Juge phat tri€n hon nia d€ nd ¢b duge k& qua ol v vy
dé doc pid khong bi ling ning khi t minh kham pha nhimg
tiém nang cia nd. Nt ve sicu van ban, vi gido s ngutii Anh
George P. Landow tat Pai hoe Brown phar bidu: *Thue s it ¢6
kha nang Ja s& xuar hign mor lan song méi vé ké rruyén... Chu
hoi 1iép theo f: Lieu day ¢6 hoan toan [y sy hdn logn va lon
xon hay khong?”", Co rar nhidu ngudi cam 1hay rang siéu van

ban dang dua ra mat hinh chic viér van mdi va ho cot nd nhu

D A New Way To Tell Sories (Mot hinh thie k& truyén ma®), \en Franaseo
Chroncle, San Francisco, CA. thw: 4 nam 1995,
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B moe nghe chudr. Nhu vy, phin trong diém con lai khi doc
rruvén thude vé doe gid, nhitmg naudt quyét dinh dién bién cta
cau chuyén, Nhung chung ra hay cing xem cach vi€t truvén
ki€u “mang g doi hdi gi o newdi viet. Ho khong dung nén
mot ot truyén don 1& ma 1 mot loat nhimg ¢t truyén khac
nhau véi cac k& thic tuong tng - Wi truyen. Cang nhu vdi
rinh todn fuong tic, ¢6 the ning cao chit png cta ludi truyén
bing viéc bo sung thém hinh anh, am thanh v video. Hién
nay, hay con qué sdm d€ danh gid v& van hoc niong tic, dac bigt
khi nhiing truyén siéu vin ban méi chi duge cho ra mit hay
quang cio trén nhiing bang thong bao dign ot nhimg s¢ rit tha
vi néu theo doi két cuc cdia nd. Lidu sicu van bin ¢6 dugc
chudng nhu la moe mét méi hay khéng? Chi ¢ mor dien chifc
chin duge, d6 Ia sidu van ban s& khong the tin o nen thidy

cac may tinh hién dai.
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Nhiéu ngudi trong chiing

L LITTLE FERMAT

ta nghi ring may tinh da
phit rién dén mic do cudi ciing cha nd 1di, nhung cic nha
khoa hoc may dnh, cac nha toan hoc va khoa hoe déu cho
rang khong phai nhu thé, Theo ¢ nidng ctia Charles Babbage va
M.M.(Monty) Denneauy, cac nha khoa hoc George V., David V.
Chundnovsky va Saed G. Youths da tao ra Little Fermat, mot

Ban Jidp phim

cho may phan tich
tnh tan Hermun
Hallevith, chide may
da cach mymg hoa
thii e tremg wige
thimg ké din &
i Hoa Ky

may tinh dugc thi€t k& dé lam nhimg bai toan tinh todn khdng
16 ma khong mic cic 16i nhu may tinh thong thuimg, Si dung
cac v tudng o li thuy&t 8, diac biét 13 s& hoc modula va cac
& Fermat, may tinh nay ¢6 thé ddm nhan tinh toan gin nhu
khong ¢é 161 Little Fermat duge lap trinh bing ngdn ngit Younis.
Bang cach dung cac s0 Fermat nhu la s8 chia trong s& hoc
modula, né ¢4 the tang ¢ do tinh cho nhiéu logi tinh toin
khac nhau va tranh duge viec dung so thuc. Cho d&n nay Little
Fermat [a may tinh duy nhit thudc dong nay, nhung nhiing
ngudit phat minh ra nd cam thiy ring ndé s& phi hap i nidng
cho nhitng tn hiéu s0, cho cong viéc xt li hinh anh va gidi
quyét nhiéu vin dé khic nhau trong thiy dong hic hoc, hoa
hoc, khi dong Iyc hoe cac linh viie ddi hoi phat gidi cic phuong
trinh vi phan. Hon nita, ho hi vong ring né sé 13 hinh miu gidp
nang cao hiéu qua cia cic si¢éu may tinh.
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; ” : N\
MAY TINH VA CUOC
Sé NG N HAN TAO Vi nhimg cong nghé

thay doi vai tde d0 chong

)

miit cliing cac y widng va
tng dyng mai xuat hién timg ngiy, may tinh duwing nhu dang
w tac dong dé&n moi mat doi sdng cha ching ta, cho di ching
ta ¢ bi€t vé nd hay khong. Hién nay, rat nhiéu phong thi

nghié¢m khoa hoc la mor ¢d may vnh hoat dong bang kha
nang md hinh héa via mo phdng cia no.

Cuic song nhian wo, nhy vin thuong duge nhic dén,

[ mot cach mo phong cac dang song cang véi cac hoart
w dong, sit sinh san va phart trién cia ching. Mot vi du gan

diy nhat vé ing dung cia cudc song nhan tao [a nhimng

con ddoi mdng nhu that tao ra bdi may tinh trong bo

t phim Batman Returns (Nguih dot tv vé). Ching da duk

tao ra nhu th& nao? Sit dyng logic, toan hoe va may tinh,

cac thot quen cda mot dang sdong, vi dy nhu con da, s¢

w dugic phan tich thanh cac bude logic co ban, Cic budc nay
duge phat mrién va hoan thign nhd mo phéng trén may

rinh, gitp ta thu duge nhimg chuyén ddng va thoi quen cla

& dang song d6. Cac dng dung cda cudc sing nhan tao tham
chi ¢con xa hon the nita. Ching han nhu nhiing nghién

cttu ve benh dich duge thuc hién tai Vién Nghién ciiu
Scripp. Tai day, Gerald Joyce dung md phdng may

rinh A€ phat trién mor qui trinh trong phong thi
& nghiem. Ma rrong d6 cac enzim tin cong vao ma
gen cuu mot vi-rir AIDS. Bing phuong phap thit
t loai, cic enzim sé rim ra cach d€ chita bénh. Cac may

tinh con ¢6 thé w lap cac

chuong trinh cda ﬁ 9
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rieng ching dua trén mic dd ching gidi quyét van d@ t6t hay
khong tt. Cac chuong trinh lip nén theo cich thiic nay bao
adm didu khién xe hdi, du bao rinh hinh kinh &, dy bao chuyén
dong caa cde hiinh tinh. Ngudi di tien phong trong linh viic may
tnh 12 John von Neuman cho ring may moc s khong chi xii i
thong tin, mi con sdn xuae ra chinh chang. Mot s6 {ing ho vién
clia cudc simg nhan tao tin rang ban char cda cude sdng 13 mot
tap cac quy tac di¢u khién niong tac gitta cic & bao, nguyén o,
phan ti,.. MOt moi lien hé gin ghi giita cude sOng nhin tao va
toan hoe fractal cong dang din phar trién. Nguosi ta da phar wién
cic mo phdng may tinh vé t& bio rhuc vat ma qua trinh I6n lén
vh phan chia cda nd wan theo mor loat cac chi thi. Mai € bao
phat trien thanh mot dang gan gidng nhu nhiing & bao cha cay
duong xi. Sau khi oim hiéu cach thitc xac dinh phuong hudng
ctia cac lodi con trang, vi dy nhu kién, npudi ta da tao ra md
phing cho cac robot thu
nhd, Ching duge hudng
dan di chuyén va dai
hudng khi gap phaichudng
ngai vat mi ching khong
thé vuot qua. Nhiing robor
nhu theé s hoat dong ot
hon cac thiet k& lon truyén
thimg vi ching di oim
dudng vong xung quanh
d¢ tranh chudng ngai vat.
Trén thue &8, robot Auila

nang 36 pound do Phong

thi nghitm Mobot cia

Robew e sz dung e bénh vign Bl fuw
N'-II’-I— t!ll\-'] LL \lllll_}'\: l\l vOny .\-Lu'.jllr.f (S frmd, ¢ ;ull]m‘nm) Jdé v chioe'n
cae drm thide. Anh dwagc chup nhdt s gap
) dit cia Ty wim Y hee midme P Jiw
tham hiém Sao Hoa. St fomd. Viswad Ars Services

a se ¢O thé ding dude dé
| the ding duce d



238  SUKIDIEL (10A TOAN HOC

MAY TINH
QUANG HOC Céac may tinh ngay nay cua

ching ra hoat dong nha dong dién.

Tuy nhign, mor s& nha khoa hoc
dang phat trién cta mor dang may tinh mdi ding cac sgi quang
hoc, tia lase vh nhiing bd chuyén mach d& xit li cic co & di
lieu bang anh sang" chd khong phai dign nang. Khong gidng
nhu may tinh dién o, luu dir idu vi cic chuong rinh trén cac
chip nhd, 8 cing hay dia, may
tinh quang hoc luAn chuyén
thong tin nhu cac xung dong
anh sang thong qua cic soi
guang hoc, Harry F. Jordan rtai
Trung tAm H¢ thong May tinh
Quang dién, tuwng Pai hoc
L‘.J. I’l '!I'Ildll {11 BUUIdCI’. Q_"It\.l;!l‘u,

noi: “Lan diu dén ching ta ¢é

mOr may tinh ma chuong trinh

va dir ligu ludn luén chuyén
dong dudi dang anh sang, vi the khong can phai ¢é huu trit tinh
nita”. Hon ba dim sgi quang hoc thuc hién chitc ning la bo
nhd chinh cia may tinh, noi ma cic chi dan va di lizgu duge
ma hoéa dudi dang xung doéng dnh sang va luan chuyén trong
dd. Jordan va Vincent P. Heuring la nhimg nguti dan dau du
an phiat trién may tinh quang hoc tai Pai hoc Colorado. Chiéc
may tinh ma ho phat trién duge cho d&€n nay thye sy da ching
td quy luat moi thanh phan cia may méc da nang déu c6 thé tao
ra bang dnh sang?

(1. Trnemg hgp diey nhir anh sing khimg sie dung dugke ady e khi cac chioen
mach quang dwie kich hogr, xung dimg anh sing hic dé tam this duedn thanh
demy dien,

(2). Harry Jordan, trich tie Science News, 23011993
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Gia st tén 1ay mor khic gd
va bd nd vao rrong bép lo dang
chay. N6 bar dau chay ngay
lap vic. Vay chinh xac tai thei
didm nao néd khong con duoc
xem [3 mot khic g nita? Co
ngudti nght ring no khong duge
xem a4 mor khic pd bit diu
i ngay sau khi khic gd bén
[ita, nguiii khac lai cho ring d6
la khi né chiy duge mdt nira,
hay mot s& v kicn lai ndi nd
van la mor khic g& néu chua
chiay hér thanh than, Du ai
cang nghi phai ¢é cAu tra 1o
ding, nhimg thyc @ s¢ khang
b cau tra 10i nao la dang ca.
Khang ¢o cau tra 1oi ding hay
sai va cing khong ¢6 cach nao
dé danh gia rinh ding sai cho
chu rra 151 Po6 hoan toan la van
dé vé mic do. Thai diém 500
chidu 3 nhu nhau vai it ca
moi ngudi. Nhing tap hgp thoi
diém “chidu mudn” c6 thé la
3:30 pm véi ngudi nay va lai la
5:30 pm vai nguii khac. Trén

thue & co ca mor loat cac thoi

A O
LOGIC MO VA
MAY TINH

\_ »

Logic mdt co thé & tromg

® May pidt ai ban, khi no xac dink
qua trinh gidt it nhat ve nhimg Jiz
ligw han Pu'l-jj: vao nhit e df mai,
khi hamg, lowi vat, made 40 ban va cac
I vt hdn Sane khi gigde, may 2 gie
lai né1 ek khimg du tromg.

®  May h b cua ban, khi no e
dong ditu chinh qua omh hie b dia
v thimg tin thie thdp duk thimg qua
cam hicn himg npoai

diém “chidu mudon” phu thude vao mdi ngudi trd i chu hoi.

Ciang tuong tf nhy vay véi rit nhiéu tdng hgp trong cudc

song, ching xiy ra nhu the ndo a3 do quan niém chd quan
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Miw xe Mitdudishi HSR-IV gt thict ké@ dé oranh ngn it he thimg Ingic mit

thdng va lap rinh may tinh hoat déng dya vao cac phit bidu
ve dung hay sai (dong dién la md hay wr - “1" hay "0" cha he
nhi phin), do d6 d¢ nhian tinh héa may tnh thi phii ¢d su
tham gia ctia logic md. Logic m& cd ging bat chudce cach suy
nght va lam viéc cta tri ndo con ngudi. Noi cach khac, n6 cd
gang bign tri tué nhan tao thanh tri tu@ thit. Cic cong ry Nhit
Bin va Han Qudc dang dan dau trong c¢ong cude cich tan sit
dung logic mé. Ho sdn xufit may tinh, may diéu hoa, méay anh,
may rfa bat, cac phu ting O 16, ti-vi va may giit cdi tién voi
cong nghe logic ma. Tai tnén [am mod 1d Tokyo thing 10 nam
1993, da xuar hién bo xi i ing dung logic md trong miu xe
HSR-IV ciia Mitshubishi. N6 bat chudc qua trinh xii i thong
tin ciia ndo ngudi trong viée didu khién xe bang cach tim hiéu
cac thai quen lai xe binh thuéing cha ngudi 141, sau d6 nd se lua
chon phudng an giai quyét cho cac tinh huéng o thé xiy ra.
Vi du: néu h¢ thong rada trong xe kiém tra thiy chuing ngai
vae, he thong logic md sé quyé€t dinh xem ngudi [ai ¢ biét diéu

d6 hay khong (dua vao nhitng théi quen lai xe trude day). Néu
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ngudi 14i khéng phan tng gidng nhu da [ap trinh, nd ¢6 thé
dong didu khién bo ngic d€ tranh xay ra va cham.

Cho d€n nay nhiéu nha khoa hoc phuong Tay chi thim
lang st dung logic md vi o s nod s& de doa sy tolin ven ctia cic
v widng khoa hoe. Cac nha khoa hoe khac lai cho rang né da
ting cudng va md rong kha nang 4p orinh clia may tinh vi nd
cho phép tinh an trén pham vi 1dng han cic cich gidi quyét
cta mot vian dé cu thé hay cac thidt ké khiac nhau cha mét san
pham cu thé. Trute day, Hoi Khoa hoe Quixe gia My da it chai
dang nhiing bai hao vi& vé logic mo. Nhung ¢é i& cic du an
trong tuong lai s duge quan tAm v more cai nhin khic, dac biét
Ia ti khi nghy cang nhidu cong ty My nhu Ford, Otis Elevator,
Pacific Gas & Elecrric, Motorola, v General Electric thé hién
su quan tim cta minh d&n nhing c6ng dung cla logic ma.



Photphat @
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A=bazo adelin

Vi dy v& mét doan trong
ban dd gen

Hai mach don cua mach xodn
kép xodn nguoc chiu nhau
Day la Il do vi sao dudng va
photphat nam g cac vi tri doi
dién nhau & hai mach don
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hidrd  cacbon nito o pholpho

Phin [i’ *\“'\‘ vt cde gem
aua nd cho chimg a ban thidt
ké v s simg cua mot i@ bao.
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Chi ¢t thé nemg ngmg vé cude somg hay cai dep
“hoan toan mang emh toan hoc” néu ban than chung
ta la nhitng nha wan hoe tai ba dén ndi 6 the cong

thuc hoa nhimg dic diém phitc wap ma ching ta chi
bao gicr phat hign va cua chunyg

— Theordore Andrea Cook (1867 - 1928)

The gidi toan hoc ludon ludn diing cic khai niem toan d&
lam sing to nhimg bi 4n cia cude song. Trong chuong nay
ching tdi xin gidi thiéu vai cac ban mot s8 linh viic ma trong
dé wan hoe duge st dung d€ dm ki€m cau trd 101 cho nhimg
cau héi kicu nhie Co thé chiung ta lam viée nhu the nho va
cude song bir dau ra sao? Dudng nhu vide mor linh wige vé cic
ddi tigng vo tri vo giac, nhitng doi tigng do ching ta widng
rigng ra, lai ¢ thé ndm giit ciu trd 15i cho nhimg cau hoi nay
cing chinh Ih mor bi &n cta cude sdng.

Trich tie tac pham Sy ra defi clla Adam cia hpa st Michdangen. Nha ther Sisting,
Vatican, Rome, Y
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TOAN HOC HOA

€O THE CON NGUOI Huyét ap: 120/80
Cholesterol: 180
LDL/HDL: 179/47
Triglicerites: 189
Glucose: 80

Nhiét do co thé: 98,7° F, (37,7 C)

Trong sy phat tnén cia y hoe ngay nay, ching ta luon bi
tin cong bdi nhiing con s& va i [@ th€ hign thong tin phan
tich stic khde, hoat dong clia co thé con nguoi. Cac bac si da
chi ra mot loat cac chi so tiéu chuiin. 86 va toan hoc duding
nhu & khdp mo1 ndi. Trén thyc &) trong co thé ching ta, cac
mang ludi cia he thdng tim mach, cic xung dién ma co thé si
dung d€ kich thich chuy@n dong, cich thic cac t& bao k&t noi
vaii nhau, ciu rao xudng, cdu tric phan tf thye su clia gen - tat
cd déu mang y&u ¥ toan hoc. Vi vy, trong nd lyc xic dinh sd
lugng cic chiic niing ca co thé con ngudi, khoa hoc va y hoc da
phai vign d&n 0 va cic khai niégm khéac ctia toan hoc. Chiing
han, cac dung cu bign xung dién cta co thé thanh nhiing dwing
hinh sin, tit d6 ¢6 thé so sanh cac thong tin ddu ra. Doc dién
tam dd, dien dé co va sidu am thyc chat chinh 13 xem xét hinh
dang duong cong, biegn 4o va su dich chuyén pha. T4t ¢d chang
cung cip thong tin cho cdc ki thuat vién. S8, 1 1@ va dd thi la
nhimg khia canh ciia roin hoc dugie dng dung vao cd thé ching
ta. Ching ta hiy cling xét d&n cac khai niém roan hoc khac va
cach thic ching lién hé véi co thé con ngudi.

N&u ban nghi ring viéc gidi ma, ma hoa cing nhu cic chit
riing hinh cda ngudi Maya [a tha vi va ddy thach thic, thi hay
thir lam sing td bd ma phan tr mi co thé ching ta dung cho
viéc thong tin lign lac
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Khoa hoc ngiy nay da kham pha ra ring cac € bdo miu
tring ¢6 lidn quan véi nao. Tl ndo vd co thé lien he vdi nhau
thong qua mot bo tit dién héa sinh. Viee gidi duge nhing ma
hoa gitta cac t& bao se ¢ tac dong bude ngodr dén v hoc ciing
giong nhu vite cic kign thidc Ién dan cia ching ta vé ma gen
dang tiét 1o rat nhiéu diéu trong linh vye stic khde con ngudi.
Phat hién vé mach xodn kép rrong ADN |3 mor hign tugng
roan hoc khiac. Nhung dai xoan nay khong phai [2 hinh xodn
duy nhat trong ¢ th€ con npudi. Hinh xodn dang giac hién
dién trang it nhidu qua rinh phar oién & co thé naki, co le
vi hinh dang cta nd khong thay déi khi no 16n 1én. Hay tim ra
dudng xoan dang giac trong mod hinh phét trién ca téc ban, ¢t
xuong, ctia oc tai trong, clia day tén v ¢6 18 clia ca diu van tay.

Var Ii va cac khiu canh vat Ii clia ¢ thé lai ddn ta d&n cac
khai nigm toan hoc khic. Co thé la d® ximg, dac diém nav
wutip cho co thé can biang va ¢é trong tam. Cling véi khd nang
cAn hang, ba duting cong cda xuong séng dong vai trd rit quan
trong trong viec tao ra cho con ngudi mot cau tao phu hyp va
stic khée d€ nang co thé ciing nhu cae vat khac. Cac hoa sinhu
Leonardo da Vinci v Albrecht Diirer 43 <& ging th& hién su
hop  clia co thé con ngutsi vér nhiéu 1 1@ va kich thude khac
nhay, ching han nhu tf 1& vang.

K3 1y nhu chinh tén goi ctia minh, 1i thuy&e hin loan cing
giti var tro nbat dinh trong <o thé con nguti. Chang han, néd
duge tim thay trong ching [oan nhip tim. Nhimg nghién ciiu
vé nhip dap cla tim vd nguyen nhan khién cho tim dap that
thuiing chi ra ring né xuat hign pht hap véi [f chuydt hdn loan.
Ngodi ra, cde chiic ning ctia néo, séng nao vi cach diéu tri cac

IO loan vé nio cang < mdi lien heé véi I rthuyée hén oan.

Khi khiam pha cd thé con ngudii & mée dd phan e, chang

ta cang tim thay dau veér cia roan hoc. Cac dang hinh hoc
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nhu da dién va vom trac dia hieén dién trong hinh dang cta
nhiéu loar virus xdm nhap cd thé ching ra. Trong vi-ric AIDS
(HTLV-1), ngutin ta da tim thay cdu tric doi xing hai muoi mit

vit vom tric dia.

Thendere AL Conk did cho dang hdo nhimg phan tch rém wf b tranh Sy ra disi cia
Than Ve N& cua Sandro Baeucdli Tromg cwm sach Nhitng dutmg cong cudc sdng
cra mmh, dmg vidt: “durmg thdng e dinh dau cd gai o long ban chan dwe chia ai
cac diem then ding 6 cho Bt . w ¢ vang (4) .. chung 1 um diie bay didm chia
the i [¢ @ tremg tde pham

Cac nit thit xuat hien trong hinh dang cia ADN da dua cac
nha khoa hoc d&n vige st dung cic k&t qua toian hoc trong li
thuyét nir dé nghién ofi chung. Nhitng két qua trong li thuyét
nat va nhiéu ¥ nuding nir cac loai hinh hoc da o ro gia tri o 16n

clia ching trong cong cude rim hiéu ki thuar gen.

Nghién ciu khoa hoe vi toan hoc I mor sy k&t hgp cin
thiét d¢ kham pha nhiing bi An cia co thé con nguoi va phin

tich ¢ic chitc nang cda ching.



KT DIEC (A TOAN HOC 249

. o s Ay
) ”. , CAC MO HINH TOAN
Ciac khai niém todn Hoc VA HOA Hoc

hoc xudt hién rir nhiéu

& cac chat héa hoc rrong

i nhien. Tim hifu cAu tric phan th da cac vat, ngusi ta
thav nga gidc trong hinh ding ctia deoxynbose, cic i dien
rrong hinh dang phan ti sihcay, mach xodn kép trong , hinh da
dien trong tinh rth¢ va nhiéu loar phan ti khac. Vi thé, khong
¢o gi phai ngac nhién khi cic nhiv hoa

hoe tao nén char md dua vio cic md

hinh toan hoc. Neuyén tf cacbon it

thich hop Iam cic khdi xav dung nho

cach chiic chung lign k&t chanh chudi,

lap thanh vong, hoac hinh thinh cac

cu trdc phan 1 3 chiew. Nan 1983, Leo

Paquette, mot nhd hoa hoc trusng Da

hoc Ohio, My, d3 tao nén mot phan o

gione nhu khot mudi hai mar bo gdm

20 nguyén ti cacbon xung quanh 20

nguven i hidro. N6 frdng nhu qua béng d4, ¢6 tén g
dodecahedrane, Nhung khong chi c¢ic md hinh Euoclid 13 cong
cu duge dimg 3&€n. Thang 6 nam 1983, cac nha hda hoc triong
Pai hoc Colorado tao thanh moc
hoip chit, dat tén [ ois (tetrahidroxy
metiletilen). N6 ¢6 hinh Jdang giong
nhu da Mobius (August Madbuas
phiat hign ra ddi mor miae, mor conh
vio nam 1848). Tris hinh thanh o
cic chudi cacbun, dxi vh k&t thic

b cac nhom rugu, day chinh la
L do khignh ching dde ra d& dang

N # . . < - » 0y
neu cac chudi bi xodn di nita vong.
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TOAN HOC VA
Ki THUAT GEN Bo phim Jwassic Park

(Cong vien ki Jura) 33 khi€n

nhan loai nhan thic dugc
nhitng diéu ki diéu va ca sit kinh hoang ma ki thuat gen ¢é
thé dem lai. Nhimg hi¢n ¢0 cia cude song &n chia trong mot
t&€ bao sdng. Khong quan trong t& bao d6 [a cla nguis, ca, réu,
thue vat, con tring hay vi khudn, moi t& bhao song déu [y ngoi
nha clia phan i xoin ADN. Nhung hinh xodn toin hoc trong
khong gian ba chiéu nay dong vai tro gi d6i vai mot & bao?
Chiic nang ctia nd la gi! Va cac gen - von mang céc dac diém
cta dang song - ¢o liegn h¢ nhu thé nao véi ADN? o day ¢o sy

- tham gia cia cac khai ni¢m

wan hoe nhu moé hinh, chudi,
quan hé, niong Ung 1-1, tit
cd chung dong vai tro quan
trong trong viéc gidi ma va
lam sang to nhing bi 3n caa
t¢ bao sdng. Trong & bao

thyc var hay dong var, chiing

ta thiy c6 mot nhan & bao™,
noi cu tri ¢na cic nhigm sic thé ADN chia thanh cic sgi, goi
I3 nhiém sic thé, con gen nim & phan of ADN. Cac phan i
ARN va protein cling nim trong nhan cling vGi cic vi char va
nude, Mbi loai khac nhau ¢6 6 lugng cac nhiém sic thé khic
nhau. Vi dy, con nguii c6 46 nhiém sic thé, nhung cé loai hoa
chi ¢6 4, trong khi ¢ mugn hén thi ¢o @i 254 nhiém sic thé?.
That ki la khi biét ring mdi t& bao sdng déu tao bdi 6 nguyén

(1) Cdc 1é bao protocytes, ul die nhit 1 bao oo the ciia v khudn, khong o nhan,
tremg khi 1@ bao ewcaryotes & thue var v dimg vt co mét nhdn

(2). 85 hamg khac nhaw la vi dnh higmg cia nhidu ¥ 16, rong do co yéu 16 mai
mamg, ndd ma cdc lodi smh sing tromg subt cudc dos.



SUUKTDIEL (U A TOAN Hix: 251

td: cacbon, hidro, 6xi, photpho, nitd va sunfua. Trong t& bao,
cac nguyén of nay két hgp thanh phan of nude, photphar va
duiing. Ngoai ra, ching hinh thanh cic dai phan o (cic phan
13n tgo bdi hang nghin nguyén ti ndi vdi nhau) nhu lipit, tinh
bot, xenluloza v tham chi [a cic axit nucleic va protein phitc
tap hon. Phan nt ADN cung vai gen cia n6 cung cdp bin d6
cudc sdng cia modr ré bao, Mac du cic nguyén 8 cin thidt ciu
tao nén mdi t& bio Ia nhu nhau, nhung cic sinh var khac nhau
¢6 ban db gen rit khic nhau Gen ¢6 cling “cac ki higu" (cac
nguyén td hinh thanh nén ma & bao), nhung nhimg ciu tric
khic nhau cta vat song duge hinh thanh [ nhas sy két hgp khac
nhau cha cac chudi "ki higu" nay. Trong mdi t& bao, cic ma gen
duge bien dich bdi cling loai co ché ma cd thé dung dé nhan
Jdoi & bao, tao ra protein ciing nhu cac ciu tric ¢ bao khac.

D& hidu sy hinh thanh ma gen, cin phai hidu ro vé cac axit
nucleic. Axit nucleic rao b cac nucleic ¢6 cau thanh I didtng,
photphat vit mdt baza (cd nam loai bazo ki hidu bdi cac chit
cai A, C, G, T, U Trong ADN chi ¢6 bén baza A, C, G va T.
Mai bazd chi ¢ thé cap vdi mdt bazo b sung khac, A vii T va
C vdi G. Trong ADN, hai day axit nucleic
k&t hop vai nhau tai cac baza d€ hinh thinh
nén mach xodn kép néi ti€ng. Chinh hinh
ngi giac cta deoxyriboza da lam nén dang
xodn ¢, ¢in 10 vong d€ hoan thanh mor
vong xoan. Khong nhu ADN, cic ARN chi
¢d cic baza A, C, G, U va thuong la mach

don hon la mach kép. N6 ngin hon ADN
;ﬂ?:};{:‘:-u:":!;"?ﬁi‘l‘: rat nhiéu. Bin dé cho chang ta thay cach
wi cic hazr dé b thic cac day bazo hinh thanh nén mot ma
thanh déi xomn kép ¢y thé nhu th€ nao. Khi qua trinh sao chép

(DA Lt wderun, C la vodin, G la guemin, T la thimin, U la woaxin.
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Adenin Cruarun Thimin Xitradin

oo mie & hamg vde i cde vdeneit tromg moe 18 hao song. Chuing bao gdm bim o,
drats tao thanh aie mae bazed va moe phen mach xodn. Chu v rdng cac phan ag photpha
drmg déw gimg nhau nem ching déue ndi dhgke vao mach xedn.

gen (hay nhan doi ADN) dién ra, mach xoin kép ADN thao
xodn, dudi thing ra vdi tdc A vo cling nhanh, khoang 8000
vong/phit, hai mach don tach i nhau doc theo cic lien két
cip ctia bazo thainh hai mach rigng ré. Khi qua trinh nay xay
ra, cac nucleotir i do trong t& biao ¢ chia cic bazo thich hop
sé lieén k&t bazd ciu ching vai cac bazd ca ADN doc theo mdi
mach don. Bing cach nay hai mach xodn kép ADN ging nhau
s&¢ duge hinh thanh bang cich chia doi ADN ca va b sung
thém cic nucleotit ti do cho mdi nita. Ngoai vige nhan dai
ADN, gen cang la khudn miu dé€ téng hgp cic protein'” va &
bao chic nang khic. Ching duge kich thich phan (ng bang cac
tac nhan khic nhau (vi du nhu cho mot hormone nao dé vao).
The con cach thic td chiic hogt dong cla gen thi sao? Hang
nghin gen x&p thing hang doc theo phan tit ADN tuong rnu nhu

(1. Ciimg nhag axit nwcdete, proran cing L mot chudi cae dem of vho hen goi
axit gmin (cho dén nay da xae dinh dge 20 loai axit amin). Moi pretein digk
qud dinh bl men chudt dde bier wa s hamg cac axit aming Protein enzin chau
trach nhiem humg dan cac phuin ing hoa hoe cua @& bao simg. Nlue vay ARN
dimg dé lam g Khi dung tdch mof tmmg qua ovmb sao chep, mge ARN themg tin
digk: hmh thanh doc theo madh don sao do phac o v cac buze b6 simg trén
do, (Qwe ormh nay digke gon ke qria trinh s mak ARN thémg tin mang ma gen
nay et cac phan ot ARN van chioén dé dich ma gen (5 diay min div war
arnm fien k&t b vei shau trong chi dich ma gen nhit cic ARN nbeoem - cac
provem deake hmh thanh. Nhicye g dien hien cia e trimh nay Ja e g B
khi trinh bay, nheeng s ki digwe no tht ngoud a6 ndmg namg
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cac cong tic “md” va “tdt” trong cic chi lénh nhi phan & may
tinh — qua trinh nay mang @n thudt giai di moén. Mot gen sé bi
kich thich théng qua mor phan (ing héa hoe d€ phit dong cac
cOng tic gen khac cta phan i . Tin hidu cia nd chay doc theo
ADN, chuyén gen sang rrang thai “md” hoae “déng”. Nhimg
gen & trang rhai tic sé ditng viéc truyén tin hiéy, con nhing gen
¢ trang thai md thi tiép tuc truyén nhimg chi thi clia néng no.
Ban hay hinh dung tir ca cic qua tinh phan nhinh va phic
tap nay Jdién ra d6ng rthai cing mot lic vai nhau. Ki thuft gen
la phuong phap diéu khién ciu tric ciia phin oi ADN, Ciac ki
thuat vién da kham pha ra cich sao chép, bign déi, cdy ghép vi
gin cac doan ma vao phan o1t ADN, hay néi cach khic thay déi
hin dé gen cia & bao. Ho ¢o thd tao ra ADN ti 8 hop — loai
ADN ¢6 chita mét & hgp baza 1y it cac co thé hoan toan khic
nhau, vi dy tf moOt & bao cha con ngudi v mot @ bao vi khudn.

Khong chi dung trong viéc tim hiéu cic chudi, cic doan ma
va mach xodn kép, ciac hinh va ciu tric toan hoc con vo ciing
quan trong trong vige phin logi cac t8 hop vo han cla nguyén
it va phan ot hinh thanh trong & bao song. Chinh bdi cac ciu
tric ba chidu nay, vi dy nhu cac protein tuy khong bén ving
nhung thuéing xuit hiegn & dang nar, nén cde y&u 18 toan hoc
cta li thuy&t nidr va md hinh may tinh dang déng vai trd ngay
cang tang trong ki thuit gen. Li thuyét hdn loan ciing [a mot

[§ Vigy vl mis Saen wong
Taers B g

Him at b oo runl maln
e wlet ngrae s s S
L b s s g o e
s o vy i A g b g
fus mad L
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linh vitc quan trong, bdi nhiing thay ddi nhd nhat trong kich
thich gen c6 thé din dén cac k&t qua khac nhau vo cung, ching
han nhu hign tugng dor bign. Vay con cic fractal thi sao? Li¢u
cude doi ciia mot & bao ¢é thé cot nhu 1d mot dang fraceal siéu
phifc tap, ¢6 thanh phin ciu rao 1a sdu nguyén td ¢ ban clia sif
sOng va nguyén tic giai thuar di truyén hay khong?

Cung vai ki thudt gen dang din duge kham pha va phit
trién nhu vt bao, cic cdbng ty cong nghe sinh hoc dang dua
nhau st dung nganh khoa hoc mdi nay dé€ tim ra cac phuong
phép chiia bénh md va sin xuit nhitng phuong thude dig¢u ki,
Céac nha sdn xudt thuc phim cing dang tim ki€m, sit dung ki
thuat gen dé€ bi¢n ddi gen trong cac san phim™ nhiim ting thoi
gian s dung, ting kich thudc, huong vi va khi ning khing
bénh ctia ching. Viée lidn ddi ma gen gio day da 6 thé thuc
hién trong thi gian ngin hon it nhiéu so vai thai gian dé
qua trinh chon loc g nhién dign ra. Chu hdi dar ra la: Ligu
nhimg bign d8i nay 6 dang lam va hi¢u qua hay [ c6 rac hai
gi hay khong? Li¢u nhitng ngudi tiéu
diing thi¢u théng tin ¢ nguy cd bi di
ing do viéc ciy ghép gen gay ra hay
khong! Trach nhiém ma cac ki thuit
vién bign ddi gen phai cang dang la vo
cung to ldn. Ho dang thi nghiém vai

chinh cudc song khi ma nd da mat hang

Ca chia dge erdng hang cimg . oy e . . . .2
nghé gen o the chin trém oy triéu nam d€ ri€n hoa va phar wién!
nha, khimg b thdm am va chiu

dtt- mamp pui

(1. Két hep gen ca chua vt gen ca bem dé gidm tac har do lanh gig, vi the co the
lam chin ca chua vén céy v giip chung khimg by dap dé dang khi van chioén;
gen ca chua vl com tdm d& wing khd nang khang bénh; gen cia ngd vai gen
dem dom dé glam rdc hai cia oon tmung, Cde higp hin bao v@ ngud ndw dung,
nhi¢ Pure Fords Campaign deing wi Washingtm DC. da of chte kidm tra, guim
sat cde thue pham bien déi gen
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AM NHAC €O THE

Chic hdn ban da ting

nghe noi d&n ngdn ngil cd
thé, d6 la thd ngon ngit dién dar cac thang digp cda ching ta
thong qua cif chi, digu bod cda ¢ thé minh. Nhung con dm nhac
co the Ia gi? Mot s6 nha khoa hoc” dang rim hiu nhiing doan ma
ducic tim thiy trong ADN vdi mot cai nhin hoan toan khac - am
nhac cia gen. Hai mach xodn don lién k&t vai nhau tai cac baza
riong dng?’ d€ hinh thanh dang chudi xodn kép cia ADN. Cac
baza chida ma gen, con doc theo ADN i bin dd cia & bao song.
Nhimg doan ma ciu cic bazo nay dang duge con ngudi nghién
cifu tich cyic vai hi vong s¢ giai ma duge ching. Ngudi ta da quan
sat duge nhing chudi lap di lap lai cda bazo trong sudt cau tao
gen. Moi lién hé cha gen vdi Am nhac sé trd nén o rang hon néu
chiing ta coi cac chudi lap nay nhu Ia digp khic cha mot bai hac
Trén thyc t& rat nhidu trong s8 ching da duge dua vao Am nhac
ca d quang tam va nhiing quang khic.

Nhut da ducie dé cap & phin tride, am nhac
va toan hoc ¢ litn he véi nhau nhiéu the ki
nay. Ciac mon Jd@ cia Pythagoras lign he cac
s& vai thang 4m. Tham chi Johannes Kepler
(1571 -1630) con lién hé vin tdc cta cic hanh
tinh trén qui dao elip cia chiing vai sy hoa
am, mic dio mdi lién hé nay ngay nay khoéng
¢O v nghia khoa hoc, Chinh vi vy, vdi cac
nha khoa hoc va todn hoc, s la khong la
gi néu ho di tim ki€m am nhac cia ca thé.

(1) Tiem st Swesiono Ohno e Phemy Sinh hoe B thuyét, Vien Nghien cie Beckman,
Trawg am Y hoe Quic ga Cuy of Hope, Duarte, California

(2). Chi co nhimg bazd uamg ing mdt cdp digg ot nhane do ld A vt T va G v C,
Cach e chung xwit hign trong chidi hinh thanh mge dogn md gen cua ADN,
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. 7 .2 0\
Bl AN CUA NGUOI
PAN ONG THOI Bitc hoa Nguid dan ing
PHUC HUNG Vitnaius ndi ti€ng nay [a mot

hinh minh hoa ctia Leonardo

da Vinci trong cudn sach De
Divina Proportione (Viét vé tf l¢ than thanh) cia nha toin hoc
Luca Paoli xut ban nam 1509. Leonardo da viét ¢ mOt muc dau
vé cac tf & cha cd thé con nguwi trong mot cudn s8 ghi chép
ctia minh. Ong xac dinh kich thudc va d lé cho tat ¢i cac bo
phan cta cd thé, bao gdm diu, mi,
tai, tay va chan. Cac d 1@ do dng
dua ra dya trén cac nghién ciu vé
& hoc cing cic quan sat va do dac
cua minh. Trong s8 ghi chép, dng
ciing nhic dén cac cudn sach cia
kién trac sit La Ma 6 dai Vitruvius
(khoang nam 30 tr.C.N), nguti ciing
da rimg d¢ cap dén cac o 1@ cha co
thé ngudi. Leonardo viér vé nhiing
i Ong chiu dnh huimg i Vicruvius:

Vitrwius, mgt kicn e s, viét trong nhimg cuon sdch e
kiem triic cia minh rdng kich thiedc ciia cd the con nguai duigic
phan chia bot tao hoa nhie saw: . Néw ban dang hai chan cho
dém khi chiérw cao ciia minh gidm di 1/4, dang thang voi ndng
hai tay cho dén khi ngon gita cao dving bang dinh ddw, thi
bun bict rang khi do tam cuia te chi se ndm i vom va khodng
trimg gitda hai chan sé la mét tam gide déw.

Leonardo bd sung thém chiéu dai cuia hai canh tay dang thdng
sé bdng chiéu cao cua co thé!"

() Richter, Jean Paud, biem uip vien. The Notebooks of Leonardo da Vine (Nhimg
ghi chdp cria Leomardo da Vinei), vl | Nha xdt han Dover, 1970, New York
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.,. /:NUT TRONG CAC Bi
K& ni khi Alexander AN cUA cUOC SONG

bai d& “thao” nar thit

Gordian, cic nir va hinh

dang cta ching da xudt hign trong nhidu mat dai s6ng caa
ching ta. Cic nha 3o thuat, hoa si va tridt hoe déu bi cudn hat
bdi nhiing nat that nha niir ba 13 - loai nit khong ¢6 digm diu
var didm cudi. Ngay nay, cic nha khoa hoc nhin cac nie nhu 3
mot khi nang chda loi gidi dap vé nhimg bi 4n cia cude sdng.
Gid thuyé€t nay xudt hién trong cic linh vuc ti vir try hoe cho
dén nhimg the gidi vi mé.

Thoat nhin, ngudi ta ¢6 thé nghi ring cac nat thit khong
¢t gi Ia dic bier ngoai cong dung neo giti dd var nhu G doi gidy
hay chiing budc mai cheo trén thuyén. Nhung trong roan hoc,
ton tar cd mot linh wie goi [ li thuyét miit, nhiéu phat hién lién
kér linh vuc nay vdi the gidgi rg nhién vin dang tiép tuc duge
khim pha.

Li thuyét nir la mot linh vue rfit méi cda topo. No bar ddu
it the ki XIX vii § tuding cla Lord Kelvin ring cic nguyén
ot 1a nhing cudn xody thit
nit dn tai trong éte, thi von
duge tin la chir 16ng vo hinh
l5p diy khong gian. Ong tin
' ] raing minh ¢6 thé phan loai cic
J  nat nay va sip xép thanh mot
bang tudn hoin cic nguyén 8
hoa hoc. Mac du i thuy& nay
< khong ding nhung cac nghién
Hunh thict k&' naa Cdlic ti¢ Gospel cliu toan hoe vé nat van [a mot
%L:‘cjg;;?:imm&‘ujﬁ J:.‘: Cl‘ll;l dé nong héi trong thai dai
wdt ban Jr. Diwer, 1979, ngay nay.
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Diém phan biér cic ndt toin hoe véi nit md hing nghy
ching ta vAn thar chinh la & chd ching khong c6 difm cudi.
Ching 13 modt dang vong lap déng md khong thé bién thinh
vong tron. Nhimg gi mi cic nha toan hoc mudn lam i phan
loai nit va phan biér cac nit khac nhau. Mot vai trong so
nhitng phat hién quan trong da duge tim ra cho dén nay L

o Mot nut khong the tim tai trong khong gian Iom hem ba chiéw
o Nt dom gicin nhar la nit ba ld, vt ba chd giao nhaw. Néu nhin
te bén trai va bén phai nit thi hai hinh dnh thay dwke la doi xumg
gamg vt nhaw

o Tom tu duy nhat mot mr vt bim chd giao.

o Chi o hai loai mit c6 nam ché giao.

e Hm 12 000 nut it 50 chd giao & hon
hoac bang 13 da dwkc tm ra cho dén nay,
khimg tmh cac hinh déi ximg guemg.

Nut ba la

OR IO S

Tt traat sang phaiic Naae ddne ign co 4 o gicwy, gt hai o 5 cho
gian, thit ba co 6 chd, com thi ad va thy ndm co 7 chdd gian.

e Hay ciung xem bidu do bén dui. Cac mat nay doi xing guamg
vl nhaw Ban co thé nghi rdng v chung doi xing, nén néu gop lai
ching sé thao mat cho nhaw Ban hay thit xem sao! (Chiing chi don
gian la di xuyén qua nhaw, moi diéu NG e 20

con lai khong hé thay ddi) .:"‘fi"? &':‘y

e Bay gich, ban hay nhin nut
Chefdlo, con goi la “nut

sai . Piéw @i se xay ra khi
kéo cac didm daw mue?

(Nt s¢ bi nng ra)
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Ban diu, cic miu hinh thuyc & ctia mit duge tao ra dé nghién
ctiu chiing. D& kiém tra xem hai niit ¢é tuong duong véi nhau
hay khong, ta phai thao tic bing tay mdt miu nit, rdi c8 ging
dua né vé dang nir ¢on lai. Néu ¢6 thé dua duge thi ching 13
tiong duong véi nhau; néu khong, khong két luan nao c6 thé
dua ra ca.

Nhing nghién cliu v& cac nat trong linh vuc tdpd dang c&
gang gidi thich cic tinh chét khac nhau cda nar. Tham chi may
tinh ciing duge dua vao st dung. Hoi Geometry Supercomputer
Project” dang st dung nhiing cong nghé méy tinh tién rién nhit
dé¢ tm hidu vi tao ra biéu dién ba chidu cda cic dang vi cac

phuong trinh toan hoc cta nit, vi du nhu ndr xuyén vi fractal.

Cac nhd wan hoc cang da phat wién cac phuong phap
khac d€ phan loai va kiém tra nit?® Ho quan sat hinh chigu
hai chiéu cGa nd va vi€l phuong trinh md 14 hinh chidu do.
W Gan day neudi ta da 8 ging tim hiéu rat nhiéu d€ c6 thé
tham nhip vio linh vuc nay. Mot vai méi lien hé tha vi gitta If
thuy&t nit va sinh hoc phan 0, var li phan i @3 duge fim ra.
Cac nha khoa hoc trong linh wige nay st dung cac k&t qua roin
hoc v 4p dung céc ki thuat mai trong I thuy&t ndr dé nghien
cdu cau tric ADN. Ho phat hién ra ring cic mach ADN ¢6 thé
tao thanh vong lip ma déi khi I3 niae. Ngay nay, cade nhi khoa
hoc ¢6 thé dung cac k&t qua it i thuyét nat dé nhan biét xem

(1. Mor nhom quéc & bao gém cdc nha todn hoe ea khoa hoe nghign ciu wdn
hoc thuan tiy, v lam wige trén cimg mdr siéw mdy tinh théng dqua many ek v
théng nhim pudi qoyét cde van dé thach tute cia hinh hge. Science News, tip 13
erang 12, xuat ban 02/01/1988

(2). Mot "muir” ma o6 the bign déi thanh héng c6 ché vomg nhaw nic ld mor womg
trom, it mpr womg oron hay ‘khéng nit”.

(3). Phutmyg orinh ddu tign nhur viy durxe John Alexender viz vao nam 1928 Nam
1980, Vaughun Jones am dugc thém cdc phaamg trinh mit khdc. Science News, s
133, trang 329, xudt bdn 2110571988
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mach ADN mia ho dang quan sat da nmg & dang nat khac hay
chua. Ho ciing ¢6 thé xac dinh chudi cic budc ma mach ADN
c6 thé da wing bidn d8i d€ rtao thanh moOt cdu triic cy thé vi
du dodn céc ciu triic khong quan sat duge clia ADN. Tat ca cic
k&t qui nay cho thiy toan hoe va li thuy@t mit qua thit hiu
Jdung trong ki thuat gen.

Ciing gidng nhu vay, trong vac li, li thuy&t nir cho thiy hi¢éu
qua ¢lia nd trong viée nghién ofiu niong tac gitia cac hat ¢o cau
tric gidng nit. Cau tric nat ¢o the sit dung dé mo t cic niong
rac khac nhau ¢é thé xay ra. Ciac nha khoa hoc tim hiéu The
Theory of Evenything (TOE) (Li thuyét toan ndng) tin ring cac nuat
dong vai trd) 181 quan trong trong viée hinh thanh va try. Trong
s nghién ciu khong ngitng vé TOE, cic nha khoa hoc da cd
gang phat trién mot mo hinh todn hoc hgp nhar it ¢ cac logi
lgc trong ty nhien (luc dign iy, luc hip dan, lie hat nhan manh
va luc hat nhan yéu). Cac nha vit li in tdng chic chian ring
mdt TOE ¢6 thé duge rim ra. Mot s6 ngudsi da cong hién ¢a doi
minh d€ di tim cau trd ki cho mor TOE. Trong TOE mdi day
nhat, mot vai nha vat I rin ring ban chat cia vii try gin lién
vl cac d6i nigng ¢6 1én 1a siéu day. Phién bin cu thé nay cla
TOE cho rang v try va tit ¢i cic dang vat chat, nang ligng
tdn tai tit sau khodnh khic xdy ra vu nd Big Bang la két qua
cac tac dong va niong tac cia sicu day. Li thiyét situ day mo 3
vit tru ¢6 10 chidu (9 chiéu khong gian vi 1 chiéu thin gian) vai
cac khéi xiy dimmg var chit va ning ligng la cac didy manh vo
cung. Li thuy@ nay suy luan rang tai vu nd Big Bang, 9 chidu
khong gian la nhu nhau Sau d6, khi v try gian nd, chi co 3
chiéu khong gian gian nd cing vd nd. Siu chiéu con lai vin
cudn lai va duge bao boc trong cac hinh hoc compact ¢6 4o
day 10 "em (cidc 1a néu x&p lién iép 10°* lan thi sé thu duge do
Jay 1 em). Vi vay, cic day nay duge cho I3 chita 6 chiéu khong
gian trong ching. Cac nhi khoa hoc hién nay dang ¢d ging
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md ta sieu day bing vigc st dung cac mo hinh 1dpo 6 chiéu. Ho
tin ring cac si¢u day ¢ thé I md hoac dong trong mor vong
lap, chiing tao nén cic dang khic nhau cGa vat chit va ning
lugng cla vii try bing viege bién ddi dao dong va cich quay caa
minh. Noi cach khic, cic siéu day phan biét nhau bdi cach thic

chiing dao dong vi quay.

Tam quan trong cha li thuyét sieu day hién dang duge so
sinh vai thuy@t wiong d6i lén cba Einstein. Bon chiéu khong
gian da 1a kho hinh dung (Einstein dé ra ring cin co chiéu
dai, chiéu réng, chiéu cao va thai gian dé mo ta vi trf cia mot
vat thé tong v rru) mudi chidu ¢ vé nhu la khong thé duck.
Nhing néu mdr ngudti nghi vé cac chiéu khong gian nhu la

Cac O md ta vi tri va cac dic diém ca var thé trong v try thi

ching sé trd nén dé hiéu hon nhicu.

Cic v nidng cua TOE duge dua ra da 20 nam. Trong ljc gic
day trd thanh vat can bdi céc tnh toan (trong do co rong luc)



262 N KIDIEU CUaA TOAN HiX.

can chidt d& hd try cho cic dang khac nhau cGa li thuy&t nay
sinh ra nhiing vo cling toan hoc®. Lai choat d3a md ra vao nam
1974 khi John Schartz va Joel Scherks coi trong luc nhu 1a mot

déi rugng hinh hoe nim hoan 1oan trong chiéu rhit 10, gidng
nhu cach Einstein mo i rrong e trong hinh hoc 4 chidu

Y&u t6 roan hoc ding sau I thuyét togn nang situ day co
inh hudng rat manh mé. Cac k&t qua hiu nhu )3 thuyét phuc.
Schwartz vie Michael Green la hai ngudi ma dau cho li thuyét
nay. Ho da tim hicu If rhuyet siéu day hon mot thap ki qua du
ch 1At ir sy oo v hay hd g cha cac dong nghiép, nhiing neud
cho ring th€ g% 10 chiéu thar kho ma chfp nhan duge. S ra
doi bai bao ctia ho da khien cic nha vae Ii phai tiép nhin no
mot cich nghigm tie. Mot s nhi vac I con cho ring gidi var
{da ldng oranh (“phi pham” thoi gan) nghien clu ¢ tiGng nay
bt vi cac v&u t6 toan hoc trong d6 qua khé. Sicu dét xdng, cic
Mo hinh pd 6 chigu, mot vi try 10 chiéu, cac day sieu manh
Iy modr v trong 56 nhidu khai niém can thi€t d€ mo t3 vh hop
If hoa 1 chuyét sieu day. VA nhu 1a he qud, I thuyét nay da bién
mdt s& nha vac Ii thanh nha wan hoc, ddng thai nguge lai, nha
toan hoc thanh nha vat i DO mdéi chi 13 nhing kham pha va
tng dung diu tién cda mde linh vie roan hoc mdi néi — linh
vyc I thuy&t nit.

() \'6 cang co the xudt hign bot cde phep imh nhe khi chie mét v cho ¢ o by
o U
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Toa nha o quan Oracle. Redwood City, CA



TOAN HOC VA
KIEN TRUC

BUCKMINSTER FULLER, VOM TRAC PIA &
BONG BUCKY

KIEN TRUC THE Ki XXI

- CAC KHOI LAP PAY KHONG GIAN
VOM - TOAN HOC CONG

KIEN TRUC & PARABOLOID HYPERBOLIC

LOAI BO BUONG HINH HOP & FRANK
LLOYD WRIGHT
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Cet hoe la thign dvimg cua wdan hoe, bt ¢ day
chung ta uén den thanh qua cua wdan hoc.

—Leonardo da Vinci

Hang ngan nam nay, toan hoc [a codng cy vo gia trong thiét
k& va xay ding. N6 1a ngudn gbc cho thiét k& kién tric va ciing
la phudng tién gitip cho nganh kién tic c6 thé xda bd vige
xdy dung thit nghigm va trinh nhimmg sai sét ki thuic cia cong
trinh. Dugi day 1a danh sach ngin gon vé mot s6 khai nig¢m
toan dugc st dung trong kién tnic nhidu thé ki qua:

Exm thit Kuadkam Chicchaom iz, Yicatan



da dutt héa chum cho toa
nha hgm dai i thanh
phiv Frger, Califernia ndy

Hinhk dang kim n¢ thap
f."

SUTKT DIED 1A TOAN H

hinh chop

lang rry

hinh chit nhar vang

ao anh

hinh lap phuing

da dién

vom tric dia

tam giac

dinh i Pythagoras

hinh vudng, hinh chit nhit
hinh binh hanh

vong tron, niia vong tron
da giac

_l__"l.}i'.'

ddi xting

duting parabol

duting day xich

hinh yén ngua (parabol hyperbolic)
tl¢

cun
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trong tam
duong xofin oc
duong dinh 6¢
elip

xép hinh

® & & & & 0

phoi cinh

Thiét k& kien tric chiu anh hu’ng cia quang canh xung
quanh, dang vac lig¢u, stc niding tigng cang nhu kién thic hinh
hoa va todn hoe cda ngudii kién trae su.

S Sophua, Istandnd, Tha Nhi Ky

Mot vai vi du lich st minh hoa sy anh hudng cta kién rhic
toan hoc tdi cac thidt k& nhu:

e Vigc tinh toan kich thudc, hinh dang, s6 luong va cich siap
Jdar cic rang da khi xay dung cac kim nf thap At Cap, Mexico
vit Yucatan la dya vao nhiing kién thiic vé ram giac déu, hinh
vuong, dinh li Pythagoras, thé rich va ciac phép tinh roan.
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e Tinh can déi trong cic thigt k& cia Machu Picchu? sé
khong thé ¢d duge néu thidu cic phac thao hinh hoc.

e Vigc xay dung dén tho Parthenon'” dia vao o 1@ vang, dnh
ao giac, nhitng do dac va kign thitc vé ti 1@ d€ chia cac khai cor
thanh nhitng chi nér chinh xac (duong kinh cia cdt ludon bing
1/3 chiéu cao).

e Su chinh xic vé& mat hinh hoc trong bd cuc va vi tri cla nha
hat ¢8 dai Epidaurus da duge tinh toin mot cach dac bigt 48
rang cuding do vang va tang toi da
tAm nhin cta khan gia.

e Sy ddi mdi rrong viée st dung
cac hinh tron, ban nguyer, ban ciu
va cac vom da trd thanh nhimg
v midng toan hoc chinh duge gici
thi¢u vi hoan thién bdi cac kién
tric suf La Ma.

e (Cac ki&n tric su than ki P& ch&
La Ma phuong Bong (rit nam 330
d&n nam 1453) da k&t hgp mor cich

trang nha cic khii niém vé hinh
vudng, dudng tron, lap phudng va -
ban cdu vai cic mii vom khi xay Bl hi erutmg of La Ma. Rome, ¥
dung nha thd St. Sophia tai Constantinople, Thé Nhi Ky.

e Cic kién tric su xay dung nha thiy Go-tich da stt dung toan
hoe khi xac dinh trong tam J€ tao nén thiét k& hinh hoc diéu
chinh duge cia cac ran nha hinh vom. Cac tran nha giao nhau
tai dieém hudng khoi lugng cda toin bd cong trinh kién tric
bing 34 nay thing xuting phia mit dat chit khong phai theo

chitu ngang.

(1) Thanh phd phao dat cia nadd Inca tai Andes Perw duge phat hign va nam 1971

{2} D¥n thet chmh ciee Nit than Atena diate xdy ding remg of thanh cia thanh
Aren, Hy Lab khoang hem 400 nam o0 CN
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Mai ting lAu cia tha nha 3 ting nay duge chidt ke
ha tam gidc déu chdng len nhau, Morip tam gidc ducse
ap Jdyng rai khap cac cot chong bén rrong va cifa 8,

e Nhimng cong trinh kién tric bing da thai ki Phuc hung cho
thay sy tinh t& trong tinh ddi xting tao ra tif cac khdi va cac

khodng rréng sing, téi.

Cing vdi nhiing kham pha vé cac var lidu xay dyng mai,
cic ¥ widng an hoe mai cing duge didu chinh theo d@ sit
dung toi da khd nang cia cic loai vac lidu. St dung nhiéu loai
vat ligu xady dung sin ¢6 nhu da, g, gach, xi ming, sit, thép,
thay tinh, cac vat lieu tOng hgp nhu nhya, bé tong phy gia va
beé tong 16t, cac kién tric su da cd thé thiér k& hidu nhu bar ki
hinh dang nao. Trong thai ki hién dai, ching ra da ching kién
cong trinh xiy dung hinh yén ngya (thanh dudng St. Mary tai

San Francisco), cAu tric vom tric dia ciia Buckminster Fuller,
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nhiing thiet k& modul cda Paolo Soleri, day treo may bay hinh
parabol, cac ciu tric téng hop rin bar chude hinh nhiing chiéc
léu cha ngudi dan du cu, cap hinh day xich dung rrong san van
dong thé thao Olympic tai Tokyo va tham chi ca toa nha hinh

bat giac vGi mai vom elip.

Can tnee giomg chiée léu nay mmh hoa wiée st dung cde vit lidu va phmg phap iy
ding mar Fashion [dund, Foster Ciey, Califormia

Kién tric [a linh vuc dang phat trién. Cac kién tric su ludn
khong ngling nghién clu, cai tién, tang cudng va stt dung lai cac
¢ tidng i qua khit cing nhu sing tao ra nhing § widng mdi.
Ching nao toan hoc va cac vat ligu xay dung con ton tai, chimmg
dd ho viin ny do tuidng nigng ra bt ki miu thigr k& nao theo ¢

thich ¢ta minh.
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-
_ —{ BUCKMINSTER FULLER,
- Rlc]jard {:")uckn\nnqc’r vo M TRAC PIA V A
Fuller 1a moe nhi phat .

BONG BUCKY

minh, mot nhi chict

ke, mor kT su va B mort
tac gia viét sach. Ong Id nha kign thiét o cudng, ngudi cé tam
nhin luon di tnioe that dai. Duéi day [a nhimg phat minh ndi

ri€ng nhat cta Ong.

Chi€c xe 6 9 Dvmaxion duge thiet
k& v mét donge co osau, truyén
dong banh tnide.

=~ Ngoi nha Dymaxion v
Wichira, tién than c¢da nhiing
ngd nha lhm sin phuc vy
cho vige xay dung hing loar,
chiing gidp &1 thidn hoa viec

st dyng nguyén var ligu nhung

vAn tao ra khdng gian rong 61 da.
Chiing duge thiét k& dé 3 thinh nhiing
cin nhi ¢4 the van chuvén chi ong mot lan.

— Trong linh wc nghien ciu ban dd, dng tao ra World Fnorgy
Map nam 1940, cap chi Life, Word Strategy Map nim 1943, va
Dyxmaxion Air Ocean Map nam 19541

— Vom tric dia {(mai vom bao phi khéng gian duge tam
giac phan).

— Toin ven cang.?

(1) Buiv e nbumg tdm ban do chieu odi dat len cac hunh da dién,

(2). Ngwwy van "vnsegriey”, la tee thu gom qia cum be "tendomal ineergrity”. No chi
s duy 1 wan ven cue cdu o nhd didu phat e can bing va cac phan b onen.
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Vom trde dia chinh [ thinh cong thuong mai 16n nhat cla
Fuller, t&n goi cta nd duge dong nhit véi tén cha dng. Trong
dan xin ¢Ap bang sang ché, Fuller 3@ mi¢u td vom tric dia nhu
saw: “Phue minh ciia 61 lign quan i sum khung cho khong gian
kin. Mo che s quan trong trong vide thiét ké bar ki mér khung xay
dimg nao L orong hamg két cau che phi mie foor rudng (nic b co
kich thise 1 fon x 1 foot) san nha. Tremg cde thiée k& namg va madi
thimg thumg, con 6 nay thimg la 2500 kg/me. Tér da phat hién ra
cdach gidm no xudng com khoang 4 kgim- bang cach ding mot bo
khung w6 08 boc bang nhud”™ Digm sang sudt quan teong nhat
cta Buckminster Fuller I3 & chd ong nhin thiy méi hén he itia
nhiing da dién thong rthudng® v hinh chu véi kién tric. Mai
lien hé nay duge hign thuc héa bang mai vom tric dia. Chiing
ta hay ciing xay dung Jai kich ban co thé da dién ra din dén
y tudng vom tric dia. Bar dau véi khéi hai muoi mat, ong chia
nhé cac miit cda nd thanh cic tam gidc déu. Sau dé, ngoai tiép
khai lai muoi mar bang mot mar ciu va chiéu cac dinh [én mic
ciun do. Cac tam pide déu s¢ khong con ddng dang niva. Gia st
ong pot bar bé mat cia khot mdi nay. Bay gics hinh dang clia cau
tric trac dia dia gin hon vai dang clia mic ciy, tinh chit cda néd
cang gan hon vdi tinh ¢hat cia mar cdu Mit cdu ¢6 dién rich
bé miit nhé nhat so v cac kh khac ¢é cing thé tich. Vi vay,
vom tric dia pht duge nhitu khong gian hon véi lugng vae lieu
it hon so véi cic dang ki€n mic thong thudng. Hon niia, nod con
rao ra mot dang cAu tric mdi 6n dinh hon nhiéu. Cang nhu &
bong béng xa phong, sdc cing bé mit kéo vao phia trong chong
lai stic ép ctia khong khi bén trong né va mor trang thai can

(). Bing xing hé da i cap vao thang 6 nam 1954 va éng nhin dugc nén
hin quym w it ca cac mae eom trde dia xiy dung orong thii gian 17 nam ké e
K bang sing ché' nay co hisu lue. Trich ot Buckminster Fuller, tde gia Martin
Fuwdey nha xude bin Taplinger, New York, 1990.

() Do dwm lu cic khai himh hoe o6 cde mdt Lo da gide.
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hiang s¢ duge thiét lap gitia sic cang vi sic ép. Cac thict ke cha
kién cric truyén thong doi hdi xem xét trong luong v lue da,
rrong d6 trong [uc ¢d vai trd ndi bat nhat. Trong ¢ tric vom
tric dia, vai trd cda rrong luc hau nhu khong ¢ hén quan gi.

Chi ¢c6 mdL can oy duy nhat Vom trac dia khong phai [a
mit cau, vi viy kich thude coa ching phin nho bi giéi han.
Nhung khi Fuller k& hgp ¢ tudng vom teéac dia véi “toan ven
cang™, ong da 6 thé lam kich thudc clia cic vom lén 1én rat
nhidu. Nhimng ciu tric toan ven cang giti bin chan chiing ding
vitng khong phii bing cic cot chong di, xb, rdm hay try 6p
reng, ma [ bang lye cang (sic kéo cha var nang). Phat minh
vh sanp che ve cich xay dung toan ven cang trong lugng nhe
cta Fuller gin nhu da xda bo nhiing 2i6i han vé kich thudce cta
ciu tic vom tric dia. PS¢ minh hoa cho tim voc to 1én cia
nhing si¢u cAu tric nay, ban hay xem vom ban ciu do Fuller
dé xuft vii dusng kinh B 3km, nhung ki ¢ thé che pha cd
maot phian cda thainh phd New York. Nam 1960, ang mo i cich
Ip dat ctia no nhu sau: “Moe ham doi 16 may bav tnge thing o
lon Sikorsky co thé ldp it cd cdae doun
thanh mor mdi vom cao 16 km, rong 3
km trong vong 3 tuing véi chi phi 200
wiou do-a.. mor mdi vom ghép wr nam
muol méng <o thé phu tdt cd cde
nha choc trod cuia thanh phd Manhartan.
Vi mdi vom nhi wdy, co thé ngan cdn

unét va ma dé bdo ve khu v, dite

khién cde tuc dong cia dnh sing mgt
W hat e mit troi va chat hang cia khong khi™"

(v Vao thing 11 v 1962, Fudlir nfun Qg bing sing chéd of tdt cd cic ciu
e "wan ven cang’ ala minh

(2). Trich  Buckmmnster Fuller, tac gut Martn Pawley, Nha xuidt bdn Taplinger,
New York, 1990
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Vom tric dia Fuller khémg chi la van dé vé riet kiém chi
phi xay dung hay su chip nhan cla th€ gidi. DU ngdi nhi
Dymaxion, mon qua dic bigt 6ng danh cho Vién Ki€n tric
Hoa Ky da bi tif chéi nam 1928, nhing cach nhin triét hoc vé
viee xay dung nhitng nedi nha et kigm chinh 1 dong lge cho
ong tép e nghién cdu. Trong sudt 30 nam tiép theo cia sy
nghi¢p, Fuller nhan duge nhiéu bing danh di, chic vi thinh
vién, phin thudng va sy ca ngg cta toan the gidi. Nhung s
vinh danh cao nhit danh cho éng chinh 4 nhiing ghi nhan caa
the gi6i theé hign & han 300 000 vom tric dia dugc xay dung dua
rrén cac sang ché cha Fuller tif nam 1954 cho dén khi ong mat.
Cau trie rrae dia Fuller khong chi gi6i han & nhiing kich thude
lém, ching con duge tim thay & mic do phan ot Bong bucky,
con dugic poi [a buckminster fullevene, 1a mot da dién hoa hoe dugc
tong hop vio nhimg ndm 1990, C |

v
60 neuyen nf cachon niim tai cac dinh cda mot khor hai muo

14 phan wi cacbon bao gdm
I -

mat cut. Bong bucky hign dang duic tong hop & dang chit rin
d€ st dung Iam chat boi tron, chat xic tac, ddu quét cha miy
quét hién vi hay trong cic pin dign mdi. Cac nha khoa hoc
ciang dang sita dd1 cdu tric cia bong bucky (c6 nét gl do gidng
nhu cach Fuller siéia dai du piac) dé rao —
ra ¢ic phan i méi bén hon, nhe hon 7,
vit chac chan hon ¢a bong bucky” \-—/
Khi nang bdo toan vat lieu, do nhe, /

tinh ben vimg va stc chiu hic cta vom
rric dia chinh la nhiing tinh chat thu

hiar cic nhd nghign cdu hudng dén

cic dang phan tf mdi ny.

Khai har mnef mgie cut

(e Crm e gor la qua bomg du

(2) Pl o gim U8 ngnewny b cachem, goi I buckygym = mde cdie omic gung
nhi ghan giao, da duge o ra bt cae nha nghiem aiu wd Treg dm ngheem a
1BM T}u-:rhl\ I Warsem, Now Yiork
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KIEN TRUC THE Ki
‘Tl':l’ii L]l:l:l nhiéu thoi XXI‘— CAC KHél LAP
dai, tam mac, hinh vuong DAY KHéNCI GIAN

via hinh chii nhir luon

d6ng var o chd duo

trong cac thier k& kién e, GO
va da thude 58 nhing vau lieu dau
tién ma con ngudi st dung d@ lam
nha cho minh. Vi tam giac va gic
vudng dem lai st vimg chic cao
nhar theo nhu kién thiic con ngudsi

hier ducie thai do, nén ching dwic 2
Bite phec than tie vhimg ghi chép
_ ail Leemarde da Vit cho UIL-i'_U
wi I”h;-'lf' d Al C{‘[" va ¢ Yucatan'. dng dang o6 gdng glai quytt b

Cac miu thidt k€&, cic logi hinh i o cae he i mée oing vom

dung rrong cic cong rrinh nhu kim

dang phat mén dan lén khi ma
hidu biét, kién rhic ciia con ngudi

ting lén va cic nguyén var Ligu

xay dung due cai tién. Nhidu the
ki qua, cic phat hién vé doéng luc
hoe @ cac duiing cong va khung
vom da cho phép nguti ta st dung
da, gd trong cac cobng trinh nhu
cong din nudc & La Ma hay nhu
cac nha tha Go-tich. Vai st ¢ mat
ctia sat, theép, thiy tinh, xi mang,
gach, nhiing cong trinh viing chic
hon da co6 thé xay dung dugc. Sau

Kien e G tich cu whe the ) o - %
thanki Miln, ke kidn triic sie d6, nhya va cac vae lidu tong hop
i thaty Cliesar Cuesariano e, CI:JI'lg vdi cBu triic “toan ven -:img"

(h Mot ban dao, udu bomp awe Mexica
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cho phép cic ki€n tric su thigr k& mor loar nhimg hinh ding
mdi. Ngay nay, ki€n thitc vé toan hoe, khd nang md hinh hoa
bang may tinh vi nhing hié¢u biét siu sic clia con ngudi vé cic
loai luc var 1i khac nhau taic dong 1én ciu tric da lon hon rat
nhicu so vai thor xua. Nhiung cic ciu trace viv hinh dang kién
triic van giif nguyén i doi nwing toan hoe ba chiéu. Nhiéu hinh
xudt phat oi hinh hoe Euchid nhit cac khoi chii nhar hay hinh
vudny, chap, ot dign, mat ciu, hinh try. S6 con lai 13 nhiing
hinh dang ki la han nhu cic khdi cong, hinh 1&u vii vOm tric
dia. Tar ca cac khai hinh niy duge ngudi kién tric su st dung
d€ viia [ap didy khong gian, vita rao ra khong gian sinh sdng.
Vay nhitng loat ciu trie v khang gian sdng nao se duge
thi¢t k& trong the ki XXI? Nhimng khéi hinh nao ¢é thé lap diy
khong gian? Néu cong trinh thiét k& doi héi tinh sdn ¢6, kha
nang thich nght va ¢6 thé md rong duge thi duong nhién cic
y miong vé lat mat phiing va x& hinh khong gian s¢ dong vai
tro noi bae. Bat ki hinh ndo ¢6 thé lat kin mar phing nhu tam
giac, hinh vudng, luc gidc hay cic da giac khac déu ¢6 thé didu

chinh duge dé dung cho nhimg khong gian séng riéng biet.

Neoai ra, nhiimg khong gian b8 sung ¢6 thé duge xay thém

M hmh v¢ mdt oimg ormh trong namp lai crw
Paolo Solemt gk trien [am e Arvizona
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chung niing vai khong gian
ci néu muon. Kha nang
thich (ng linh hoat nhu vay
khien khong gian sdong trd
nén rat tha vi vdi nhimg
sin sau hay nhimg chd trong

chita lai cho anh sing chigu

vao va cho nhimg stta déi vé
sau néu cin. Mat khac, ngutyp G hinh Penrase xép didy mgle phdng wa
id _ N hé o cuc khoe bar dien e Lip ddy khimg g
C1CT [TIC U co [heé xem Xet
dén cic khoi xép diy khong gian. Khéi truyén thong nhat
trong s nay a hinh lap phuong va hinh hop chit nhat. Mor s6
thi¢t k& modun co thé bao gdm khoi muci hai mar hinh thot
(rhombicdodecahedra) hoac khai bat dién cut

Nhiing lyga chon
da dang ngay nay
cang tang thém kho
khan cho cac kién
Tl sU trong viee xac

dinh khai hinh nao

Ia tét nhat d€ co the
Huth bén trar mindy how cich thie wac ngit giac Lat =

kin meit phdng dake disie chinh thamh Ling tre ngn I'-"I‘ 'd-"]}' 'l\'hl'-'fn_!_;[ gian
gtac. dim v Lip dav khomg giom. Hmh ben phan la

: theo hudng i uu
citn true 16k tao a khi st do0 hind Lip phaanig °

hda rthict k& vir thim
mi, déng thai o ra mor khong gian séng thoai mai. Cic bin
rhi¢t k& ctia nhiing kién mic su nhu Paolo Soleri, David Greene,
Pier Luigi Nervi, Arata Isozaki, [. M. Pei va nhidu nguii khac
nita d3 ¢op phin vao viéc dng dung cac vae lidu man ciing nhu
dng dung nhitmg hinh dang hinh hoc doc dao. Gidr day, ciing
gifing nhit rrong qua kha, tinh kha thi cda cdu trac wan theo
cac dinh luat roan hoc va var li. Ching co vai tro vira [a cong

cuy, vita I thude do cho tinh kha thi ca cac thiét k& ki€n tnic.
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VOM - TOAN -
HOC CONG Exing sau b nimg,

cac thién than dang chot

diur; ho dua nghich vat nhitmg
com s ma e chung, vi tru duige tao thanh.

—Le Corbusier (I887 — 1965)

Vom [ mot thinh ntu kién trde trang nha, Theo thin gian,
vom mang dang dap ctia nhidéu duing cong todn hoe khiac nhau
(nhu duong tron, elip, parabol, dudng day xich) d€ g thanh:
vom ban neguyet, dwng xoi hinh chit S, parabol, elip, vom cudn
mii tén (con goi la vom cudn déu canh), vom cung, vOm goc
tiong, vom ndng cac, vom ngang, vom mong ngya, vom ba la,
khit hoan mdn, vom cudn nguge, vom tam giac, nda vom, vom

cudn ¢d dong ngan, vom gia..,

Vi ban nguew't

Vi mimg ng Ve wing can

Viem cidm mia tén Vi digng xol Vi dhip
hindi chir §
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(dmp iy mete thot La Ma 6 Seeonia, Tay Ban Nha, v 145 ofig vom can 90 fiex

Veé e bin, vom 1a mot phuong thae trong kign trie dang Jé
lam thodang khong gian. Né gitp dan déu sic kéo. vi the trinh
dugic sy don lue viio tam. Nhimg khai da ném (da 6 dane hinh
nem), con Juoe got I di vom, tao thainh duing cong cia vom.
Gitta vom 13 Ja dinh vim, Tar ¢ cac khai da reén vom tao nén
mot o che dong chiu tic dung cia rong e, Stre kéo cda trong
lye lam cdac canh bén cda vom cang ra (lye day). Neudi a dung

lie cia biie niong hoae try niding d& chong lai lye ddy nay.

Trkic khi cic vom duge phir minh va st dung, cic cong
trinh kigh rric duge xay dung dua vio cot chong v thm xa nhu
da thay trong kién wmic Hy Lap, hode dua vio da bjc nhu & cic
kim tir thap Ai Cap. Cac kin tric su La Ma [ nhitng ngudi diu
tien st Jung rong rii va phae trién vom bian npuyét. Khi N
La Ma phiar minh ra vom va xi mang, gach, mor cude cich mang
kign tric da nd ra. Nh3 cac edng vom, mai vom vi vom tric
dia, ngudi La Ma da ¢6 thé loai bo di cac xa ngang va ¢ot chong

hén trong rrong qua trinh xay dyng. Vom cho phép ho xac dinh



280 S KIPHEL (LA TOAN HiX

lai khoi ligng cia ciu
tric & giim bt nhiing
cot chang l6n. Chinh nha
thé, khong gian bén trong
cong rrinh dugc md rong
ra. Trudc khi ¢ cic vom,
mdt cong trinh cin phai
dugc chdng biang cac cor
bén trong va bén ngodi,
khodng cich giita cac cdr
phai duge tinh roan can
than d& khong lam xa da
sup dd dudi sttc nang qua

lén cha cOng trinh.

Thah dranne Grace. San Franciseo, Califomae

Vom trong thai La
Ma dua vao hinh diang cia duong tron. Qua nhiéu the ki, cac
kign tric sut bar ddu xa rin mdu hinh nay, ddu tién 13 véi vom
elip (hay oval), sau do [a vom cudn mii tén. K&t qua la cic cong
trinh trd nén cao hon, cho dnh sing chi€u vao nhiéu hon va
phit duge mor khong gian 16n hon, Hinh déng clia vom gidp
con ngudi diéu khidn duge nhing phin nio ¢lia cong trinh 1a
khong chiu lyc, Trong khi vom bdn nguyét cia nguti La Ma
rranh dugc stic naing tii phia trén vong cung cho i nding, thi
vom cudn mii tén Go tich lai chuyén sic ning tf mai vom ra

fru tuding phia ngoai, vi theé nén ¢o thé xay trin nhi cao hon,

Ngiy nay, vom khong phai da la mo hinh kién wrace 161 cthi,
Cling vai tir ca cac v rudng vé kign tric, vom va cac (ng dung
cta vom vin dang tiép tuc phae trién. Nho co sy ra doi cda cac
vat ligu xay dung mai, cac kién tric su giov day da co thé két
hgp va sit dung mor loat cac loai duong cong va hinh dang toan
hoe cho cac tic phim cliia minh.
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( x . .
o _ - KIEN TRUC VA
H-’\‘fl.'l.‘-‘:‘.‘ mnu rr‘mh l\ucn triic PARABOLOID
duge thidt k& & nhing hinh dang
HYPERBOLIC

rit hi€m thiy. Mor vi dy dién

hinh Ja hinh dang paraboloid
hyperbolic (hinh yén ngua) cta Thinh duong St. Mary & San
Francisco. Thanh duong duge Paul A. Ryan, John Lee, cac nha
nf van ki thuar Pier Luigi Nervi & Rome vi Pierro Bellaschi &
MIT thiét ké.

Tai budi [& khanh thanh, khi
duoc hér ligu Michelangelo!?  sé
nghi gi vé thanh duting nay, Nervi
da tra oi; “Ong se khong the nao
nifing tuging duge thanh dudmg. Mau
thitt k& nay xudt phat «i nhimng li
thuy€t hinh hoc chua duge chiing

minh khi dé™.

Thanh dumg Sr. Mary, San
Francisco, Calitornia.

Dinh ciia cong trinh nay 13 mot
mai nhon paraboloid hyperbolic ¢ thé tch 2135 foot khdi vai
cac biic ting cao 200 foot so véi nén, cong trinh duge da bdi 4
cot bé tong khdng 16 trai dai 90 foot trén mar dat. Mdi cot chiu
mot khéi higng nang 9 trigu pound. Céac bic niing lam wt 1680
tdm be tong dic sin bao gdm 128 kich thudc khac nhau. Kich
thude cia nén nha hinh vudng la 255 inch x 255 inch.

Paraboloid Hyperbolic la két hop ciia mt hinh paraboloid (parabol
xoay xung quanh truc doi xitng cia no) va mit hmh hyperbd ba chiéw

Phuemg trinh cia paraboloid hyperbolic:

%_. —:‘— ab>0ct0

I‘!

-
h

(1) Michdungdo di Lidiwico Buonarvot Someru (1475-1564) la hoa i, nha didu
khatc, kitn mic s nha the ki s ngdd Y thet Phue hag, éng ke coi la déi thi
cua Leomardo da Vinei.
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LOAI BO BUONG

HINH HOP

KIEN TRUC cUA FRANK
LLOYD WRIGHT VA

SU PHONG THICH
KHONG GIAN

B>,

Nhimg tic phim cia
Frank Llovd Wright luon co
mot phong cach xac dinh,
nhung cic cong trinh kién
tric cta Ong lai thay doi

khiac nhau d&n mic phong

cach d6 khang phai nim & sif gidng nhau cta cic toa nha, ma

Ly ¢s trigt i ma ching phin dnh. Ong noéi: “Kién tric 1a mon

nghé thuat khoa hoe xay dung nén cic cong trinh dé thé hieén

y tuiGng ", Kign triic cia 6ng duge goi bang cai tén riéng kien e

hitu co, tic |3 chida dung ¢i quang canh, var ligu, phuong phip,

muc dich va cac y nfing theo mot phong ciach dic biér.

Trnag tim thi chmh Marin la mor trong nhitmg thiét k& cudt aimg qua
Wright Ha Marin, California

(Cac thiér k& ki&n tric cia Wright, trong dé khong gian bén

trong va bén ngodi trd thanh nhat thé, da co tic dong siu sic

dén nén ki€n tric néi chung. Ong ludn ¢8 ging thidt k& cic

tba nha sao cho ¢6 cdm gidc nhu [a khong gian bén ngoai dang

chuyén dong vao bén trong. Ong goi do a logi bé buéng hinh hip.
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Nhia, di 1a cd nhan hay
thuong mai, déu duge
Frank  Lloyd  Wright

nhin nhu mae ket hop

ctia cac hdp hay cac hinh

[ap phuong. Khong gion
rong hinh hoc Euwclhid

duoe xac dinh nhu [a

mdt tip hgp bao gdm

tat ca cic hiéme Mac du

Kia o bap

hinh lap phuong chuong
duiic duing rrong hinh hoc Euclid d& midu 2 khong man, nhung
chang ra Mt rang khong gian khdng 6 duting bién hay gidi han
ndo ca. Wright mudn cang rinh cda ong phai thé hién duge cai
hon cta khong gian — sy hiu chuyén cac diém W trong ra ngoii.
Suy ngam theo dong o idng nay, ong kham phd ra mot cach dé
logi o hinh hop truyén théng khéi thigr k& cia minh. Ong di
fim s rhoat 1i khoi ¢im gide giam ham va tach hiér véi ¢he eidi
phia bén ngoi, thi cim gide von 12 dac oung cba ki€n mic hop.
Wright nhan ra cing ri¢m nang clia mot <& loai var lidu xay dung

nao 36 van chua

duge st dung. UCic
vat litu nay, vi du

nhut thép v thiy

tinh, cung vy

tuony  thier k&

cach tan s& rhay

dsi cdc phuong

thilc vén 16n tai
tt [hu ¢fia hinh hap, nhiv 36 tao ra ey hgp nhir cda khong gian
hén trong va bén ngoai.

Cac thi&t k& cha Wrnght [am mat cac goc coa hinh hp biang
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A

cach x6a bd di nhing biic chong & goc vy dat lai chung doc
theo cic bic tuong. Vi vay, mit cla ngudi song rrong ¢an nha
s& khong bi chan lai va mit cang s& khong dua ar rdp crung i
cac g6c. Khong gian ma Ong tao ra [a khong gian dong.

Rang cach thay the& cot try va xd rim bang cic cor try 33
bao lun, cic biiec ruong khong cdon déng kin nila ma hoan toan
dac lap va tach 1. Mbdi mot bic tuong déu c6 thé thay ddi
bang cich am ngdn, md rong hoiac chia nhd lai.

Wright khong chi dimg lai & viec gidi phong thiér k& theo
phuong ngang ma con ¢ theo chidu ching. Ong loai bé di cic
o8, méi dua, tang thém do cao dinh nie. Cac thict k& ctia dng
hoan toan x6a di sy chdng Iip ctia hinh hép. Ong st dung cac
cOt va bign ching thainh mot phan cia tran mha, nha do wo
nén tinh lien tuc cha kidu diang. Gis day khong gian bén trong
va bén npoai cta cong trinh da c6 thé luwu chuyén theo moi
hudng. Khong gian ¢é thé tg do di chuyén vio va ra khoi cong
trinh kign tric, do chinh & ban chat cda kign tric hiu co.
“Nhu vay ki€n trac hitu e [h ki€n tric trong d6 ban cam thay
va nhin thay moi thi dién ra nhu thé né Ia chitu khong gian
thit ba.. khong gian song dong nhdg chidqu thit ba nay”

(D). Frank 1hnd Wiight, owch ue adn Mae 161 kién wric M, bign wdp Edgar
Kaufman New Yok Nha xudt han Brumhadl, 19563,
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agives, SOV < SN N, I

Xua nay con ngkti ludn chai trd char vl d8 nhau, Nhitmg cudn sich vé ngubn
pdc ctia cac ki€u trd chai da cho chiing ra nhimg vi du phong phi vé cic trd chai
thén o dar com thn wt cho d€n ngay nay. Hinh minh hoa tén 1 & mor tim gidy
cot Ar Cap o nién dai 1200 nam r.C.N. N6 thé hign mot cach hai huic hinh
anh con d¢ va con st uT dang chai trd senet. Senert 13 mdt trong 88 cac trd phd
bign nhat thei bay gity, due moi ting 1op xa hdi ua thich. Dang & 1a khong
con tal hdéu nao ndi chinh xic cach thic chai trd nav nhy the nao. Tuy nhién,
hign da ¢6 mde phién bin cda trd chat senet duge phiat minh ra dia viio nhitng
két qua va dd vir khio ¢8 tim dugce




sU CUON HUT CUA
LOGIC, GIAI TRI VA

CAC TRO CHOI
BA CHANG N MNEW 1AM QA TOAN

CAU CHUYEN VE cAC Bi AN CUA TOAN HOC
CUNG NHAU sUY LUAN

TRO CHOI CUA CAC NHA TOAN HOC

MOT VAI TRO GIAI TRi TOAN HOC

MA PHUONG & NHUNG TRO GIAI TRi KHAC
BAl TOAN BAY CAY CAU KONIGSBERG
HIEN PAI

HOI CHUNG BAN ¢O

MOT O TRO CHOI ¢ XUA
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Logic ki nghé thwt di sai duimg vol sw oe tn.,
—Morris Kline

Logic va toan hoc ludn sdng doi cing nhau. Nhung hau hét
moi ngudt lai khéng xem toan hoc [3 mde o chai vui tha ding
d€ gidi tri. Cho dit nhu vy thi cac trd choi gidi i vin 13 mo
phin khong thé thi€u cia toidn hoc. Trong lich st, sy phét rién
cta nhidu ¥ tudng toan hoc 1 k& qud qué trinh theo dudi cia
mot ngudi di véi moe [oi nhan xér hay mot vin dé hap din
nao d6. Nhiéu nguii dwing nhu bi diéu khién b lye higng
sieu nhién va hinh nio dé khi ngdi vai cac bai toan va cau dd
hang gid lién d€ tim ra gidi dap. Ho a nhiing ngutsi von da say
mé toan hoc va bi cudn
har b nd. Trude khi
kip nhan ra, ngutsi ta co
thé da ngdi nhiéu gid,
thaim chi nhiéu ngay
dé tm hiéu nhimng
thit khac nhau lién
quan d&n cii ma thoat
ddu co vé nhu chi la

mdt tro choi don gian.

Khadng nam 212 01 CN, Svracise vai vao tay nguds
La Ma Luc do, Archumedes dang ngdm nghi vé mic
bt roan treme nha made Khrmoe en linh La Ma bwc I"lhf.'l’l'lg rruong h!."p cac
van va ra limh cho ong ding lam vige, Archimedes
da khing hé d8 3 dén han. Twe gign, tin lmh . g e _
ding mamn dani hét drig trd choi giai tri doi khi

Lich st da chimg ki&n
bai todn, cudc dua hay

dua d&n nhimg kham
pha dang k&, va tham chi la ¢d mot linh vige mdi cdia roan hoc.
Treén thye t&, nha oan hoe Hy Lap ndi tigng Achimedes bi
dam chér chi vi lic d6 ong dang ddm minh suy nghi mor bai
toan. Trong nhimg trang u€p theo, ching toi xin gidi thigu vai
¢ic ban mot s o chai va cau A6 von la nhimg cach luyén tap
tri nao ma cac nha toin hoc yéu thich.
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CAU CHUYEN
VE CAC Bi AN | (_,:’:IC bi :-j{An Am{m hoc vﬁ/n dn

tai hang cthe ki nay. Mor s6 cong
TOAN HOC

trinh clia Lewis Carroll cing thude

pham trd niy. Ngay nay, cac bi
an nay da duse phd hén rong rat vdi nhing cudn sich nhu
Nhitg cude phien hae ki thi aia tén si Feco ctia tac gid Dennis
Sasha va Cdc @ khach vy hanh i do cda Cryron,

Ngay sau day, chung 11 xin @mdi thidu vai cic ban nhiing
vin dé logic cling cac cau chuyén logic thi vi di kem theo chang.

* S ¥

Thay gido bér dau doc:

Twin &y tai rap xiéc, moi thi duong nhu bat dau tré nén toi
té. Dau tién, mot con nga trong tét muc biéu dién xiéc nhao
Ion bi que. Tef dén la anh hé nét dien Ién qudt thdo dm 1 i dita
com ctia met my béo da lam hdng mat phan trang digm cua
anh ta. Ror Madrée cai nhau o6 vg i nguoi bigu dien du day.
Nhuag dict i ¢ nhdt da xdy ra khi nguti ta théy Madreé nam
chér o diadi cim che Ion. Canh xdc 6ng ta la cay gdy batoong
met hiém khi éimg ta sit dung. Mot céc mude bi d6 nam wén ma
han ¢ moc « mim cua com vuong lai & canh xdc chét.

Thiy Masan ngitng doc va hoi: “Nio, cac em didu gi da
%3y ra vt Madre! Lam sao ong ta lai ch&t? C6 ban nao dit
chu héi v thay khang? Thay sé chi erd Ioi [a C hodc Khong
thdr. Vay nén, cic em hay cff gdng suy nghi, d€ xem suy luan
logic cva cac em s2 din cac em di t6i dau”. Neay lap alc, ¢
nhi¢u canh tay gio 1en. Nhing cau chuyén vé suy luan logic
nhu thé nay c6 vé nhu ludn kich thich céc em hoc siah du do
I hoc sinh hay xau hé va ¢ nga1 nhat. Cac cau hdw duge dac
ra vi kich ban vu 4n tai rap xi&c bir dau duge tim hiéu.
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Mot hoc sinh hoi: “Tai sao Madre lai lam vige 3 rap xi&c?™.
“Hay nhd la chi dac cac ciu hdr Co hoac Khong thoi nhé céc
ban twé!”, Thiy gido dé nghi.

“C6 phit Madre [a nguti quan i khong?”. Carol how
“Khong.”. “Co Ju hi¢u nao clia bao luc khong?”. “Khong”,

Thiy mao dap.

“CO ¢chi gl nita gan coe nude khang?”. “Co”. “CS quan trong
"Ny

phdi hiet do la cai ¢i khong?™; «

“B6 c6 phéi [a moc chige binh Sandwich khang”, Bill thee
lEn. “Khong”.

“Dé cd phdr 1a mor vien thude khong?”, Tom hoi. “Ding™.

“Ong ta cht vi dng ta khéng udng thude c6 ding khong?™,
Tom ti€p tue. “Khong, khong hin s nhd cth&”, Thiy gido era ki

“Cé mot cai got it chi & rrén ban ¢da 6ng ta phdi khang?™,
Terri hoi. “Khong”.
“Ching ta phii tim ra i sao dng ta ch&.”, Terri ndy v cic

ban khic 3 trong (8p. Cac hoc sinh bir dau thdo luan tnise khi
ti€p tuc dir cau héi.

“Tat cA chiing ta déu bigt rang Madre khong duge khée vi
ong ta dang phai dong thute va ching ta déu bigt fing 6ng ta
khong bi sat hai do tin cong bing vii lyc.”, Tom néi va phan
Heh vy an.

“xing 1y, chic hin 13 6ng ta ch&t do benh cla dng a.”,
Gary néi. Vi i quay sang dat cau hdi véi thiy gidor “Ong ta
chét vi dor quy tim cd phai khong?”. “Dung”.

“é, lAn nay cau A8 c6 v& dé dang”, Gary ndi, cam giac hai tu
man. “Chang ta vin chua gidi xong bat toan, Gary a!”, Barbara
yén bd. “Ching ta vin chua tim ra nguyén nhan nao khién
ong ta by dor quy™.
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"Chéc chan la ching ra da giai xong 161, 0ng Ay khong udng
thude. Co ding khong thiy Mason!”, Gary héi thiy gido.

"Sai ronL Gary!™, Thiy gido tra loi.

Céc hoc sinh lai ti&p ruc e 1ai thio luin. “Ching ta da xem
xét hél tat ¢d cac tinh tigr da cho cia vu én nay chua nhi?”,

Terri hdi cac ban ciia minh.

“Chua.”, Bob vén I3 ngutn hi€m khi phat bidu & trong lap
rrd [36: "Chiing ta vin chua xem xét h&t! Ching ta chua xem xér
la 1ai sao thong tin mun cua lai duge dé cip & day, ong ta lam
nghé gi & rrong rap xiéc, the con ¢y giy batoong thi sao! Con

v cia Madre v anh chang nghe i leo day thi the nao!™

"Ban hoan toan ¢6 li ddy Bob a. Ching ta ¢in phai lam o

rir ¢4 nhitng chi tiét nay.”, Tern néi mor cach phan khich.

“Cay gay batoong, dong mun cua, bénh tim, va cac viin dé
ve hon nhan", Tom reo lén. “T tim m di! Cay gay va dong
mun cua di cang vdi nhaw. Vi i do ndo d6 ciy gay da bi cua
nein di chinh bine chiée cua nay, the nén mdi d& lai mim cua”.
“Dring the™, thiy gido néi. Rdi Tom noéi u&p: “C6 le |a Madre
cam thay kho chiu khi ai d6 da lam hong cay gay batoong cla

ong ta ching!”, “Khong phai thé”.
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“Co I Ia dng ta khong bigt rang chide gdy da bi cua ngin?”,
Hﬂl" l_ll-‘i.

“Duing rdi”, Thay gifo trd i, “Sau d6, Ong ta rat byc khi
chong chie gay ngin. Nhing tai sao lai the?", Bob oy hoi. *Bai
vi nd khong viia vdi ong ra. Ong ta qué cao so véi n6.", Carol
la lén. Su kich dong vi duosng nhu i giai da nim trong tdm tay

cac hoc sinh,

“Tén g thi kha rdi day!™. Thiy gido dong vien khich 1@ cic
hoc sinh ¢lia minh tiép tuc. “Nhung tai sao chiéu cao cGa dng ta
lai [am &ng ta budn
d&n vay?", Garry hoi
cic ban hoc sinh
khac. “Lan nay thi
i da ¢6 cu tra 11" -
Tom reo lén, viy vy
ray, khong nén duk
phin khich. “Madre
la mot npuoi lon".
Ca 16p vui suing hin
len. Con thiy mao
thi n6i lon: “BPang
the, Gi nita naa!”

LAn nay canh tay

cua Terri gid hin len
trong khong khi. Thiy gido nhan ra, gir diu vdi cd bé va ¢d bé
bat dAu tom tdr toan bd cau chuyén: *Madre |3 mdr ngudi lon.
Mar hom, khi Madre khong st dung chi@ce gay. Vo clia dng va
ching nghé si leo day da cua ngdn cay gay batoong clia Madre
Jdi mor chie Khi st dung chide gy trd lai thi ong cthiy chigc
giy qua ngin so vdi minh. Madre nghi ring ong cao theém, didu

nay lam ong lén con dau nm. Va 6ng dia khong kip uong thude.
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Nhu vay nghe cé duge khong, thua thiy Mason?”

“Diing 13 nhu hé! Lan nay cac em da lam rat wi! Cé le
tuAn i to1 phai cho cic em cau 36 thac khé hon chang?”, Thiy
Mason i 13 vd ny cu (rén moi.

Vi san day Ta motr vai cau hoi hoe baa danh cho cic ban.
*k E *

(1) Hom dé li thit ba, Tom v Jerry dang cimg lam vice. T tue
Tom phdi vé thi Jerry lai khéng cho Tom vé. TAI SAO?

(2) Eric budc vao quan rupu va goi chii qudn mit coc nude. Chil
quein nhin Eric mét bic, rdi nit sung ra chia vao unh ta. Exic thodng
gidt minh, nhung 70 ngay sau d6 néi cadm on wa hudc Ta qudn riiou
ma khong wing nue. SU VIEC LA NHU THE NAQ?

(3) Khi Mary vé nha, cé di vao phomg bép. Bong cd hét len khi
thdy xac chong minh trén san nha. Doc bém canh la nuse chay ra tit
cdi bt ma khi séng c6 d€ trém ban, cdi bdae dang ndm o tan trén

mat dat. Ciza 56 phia trén ban an Khép hit PIEU GE DA XAY RA?
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CUNG NHAU SUY LUAN

Nhin vio hinh v nay, AN H AO GIAC
chung ta cAm thay ¢idng nhu KH6| CHU NHAT

e bude en bac chém thar

vay. Ban hay tim xem ¢6 bao

nhiéu khai 2 x 1 x 1 rao nén cAu tric nay nhé!
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PIEU KHONG I
THE LA CO THE Lam sao ¢6 thé thao sgi

day c6 gin hai cic ra khén

16 cta 6 gidy ma khong
can phai do hai cic ra khdi day hoac cir day hay xé gidy!

A . s )
CHONG XUC XAC J

-
.
L]
b L]
L]
L)
Gia st ban di xung quanh .
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chong xic xic nay va nhin thay Sles 2
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tat cd cac mat O ra bén ngoai cha °l. sl
chiing. Hay tim tdng s0 cic cham 1 i Bl
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(. : )
O PHAI MOI BANH
XE PEU TRON?

Con lan la mor vat it tha vi.
Dé lam con lan, ban cé thé hit
diu tit mdt tam giae déu. Tu mdi
dinh tam giic, ding compa vé
dudng tron ¢o tam la dinh, ban
kinh bing d6 dai ctia mbi canh.
Ban hay vé ba cung tron, mdi
cung di qua hai dinh cta tam
giac va d6i dién vai thm dudng
tron cla cung dé. Néu ban lam
con lan biang bia cac-tong, ban
¢O the thit xem né lan nhu the
nao. Trén thue t& ndé s& lan
tron tru nhut mot hinh  tron
vay. Tam cda con lan la giao ba
duong trung tuy&n cta tam giic
déu. Ban ¢6 thé xuyén cay bir
chi qua do va ding b chi nhu
[a tryc 1an. Con lan ¢6 thé noi
t€p trong mot hinh vudng, va
khi d6, né c6 thé xoay tron tron
trong hinh vuong nay. K& qua
nay duge Ung dung & dong co
Wankel, trong d6 pit-tdng hinh
con lan dang ndy quay bén trong
mot hinh vudng bao xung quanh.
Kiéu pit tong nay duge ding
trong dong co 6 t&6 Mazda.



XEP HINH
CHU CAl

N

Ban hay cdt cic hinh phia trén ra, sip x&€p ching thanh mot

chii cai rrong bing chir cai tiéng Anh. Mot s§ hinh ¢6 thd cin

phai quay, lat hodc di chuyén tinh ti€n. Chic ban thanh cong!
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& N R L
MOT CAU PO PA

Simeon Poisson (178] - 2 N .
1840) pap khé khian trong TRd T::g:TB:S&

viec tim mor ¢ong  viec

phi hgp v minh, Gia THE NAO?
dinh thic giye ong theo X A

nganh v hodc ludt, nhung dicing nhu ong khong thich hoac
khong du cai d& theo cac nghé d6. Va réi mot cau ddv da tinh oo
dua Poisson vao ding quy dao ctia minh. Moi chuyén bar diu wi
mor [An dng di du lich, ai d6 da ra cho 6ng mot cau do (niing
td nhu bén Jdudi) va ong da gidn cau 46 do6 mot cach dé dang.
Nhan ra minh ¢6 nang khi€u va yéu thich toan hoc, ong hicu
rang minh muén lam vige vai nhiing thi ¢6 lién gquan dé&n an.
Ong trd nén ndi tiéng vii nhitg cong trinh vé cd hoe thién
thé, dign va tir tniong, nhimg khim pha vé ang dung cha rich
phan va chudi Fourier. Ngoai ra, Ong con nghién ctu i thuyér
xac suat v nghi ra phian bd Poisson.

N g ban sita c6 2 thung sita, mdi thung 10 gallon (1 gallon= 3,78l ).
Hai khach himg méi ngai muim mua hai gallon sita. Mot nguin co
binh 5 gallon va nguini kia co binh 4 gallm. Hoi nguii ban sita phai
do thé nao dé co the ban sita cho hai khach hang? Loai bai toan kiéw
nhu nay la do Sam Loyd nghi ra
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Chi diing mot thude ké

) ..-, N
cO THE PUOC
KHONG? J

chia do, ban ¢6 thé chia doi

goe da cho thanh hai géc
bing nhau khéng? Hay ching minh li do ¢4 thé laim duge nhu the.

RN SEERRCEREERTTOOCORERRA DO RORRRERCD AR

BAN cO THE TAO : —
PAIGIE HINH YUONG. | i, Lot e
LA-TINH KHONG? ity Sy

mdi cOr cia mdt hinh

vudng xép bdi 18 quan ¢
domind, thi hinh vudng

do dugce goi 1a hinh vudng

ecele o ' , ) ) .
N " e el e e la-tinh. Hinh vudng bén
& % o ojee e o . S fa foa
canh khong phai I3 hinh
° .. ... .. e @ . 1 1 hai ¢4 ¥,
» UONE 18- § “acC sO
| ° o @ e e @ vuong la-tinn l,L'IL.\&
.. scel[oolle o lap lai trén mot & hang
oleve|(g o/le%e| * va chr. Vi dy: hang én
® oo rr ® @ cting ¢ hai 50 6 va hai s0
e _| o ® , i - m, 3
o e e eee| eolo @ 4, cot bén phai ngoai cling
® e e oF ® ° cd hai & trdng. Bing cach
@ . A Y R :
o of|® ® @ sap xép lai hinh vuong
'.. . ..' . nay, ban hay tao ra mit
o of|® o eol® L o .
hinh vudng la-tinh.
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TRO CHOI cUA cAC NHA TOAN HOC

1) Cham ba diém vén ur giay TRO CHOI CHAOS®™
nhie hinh e (E2) ; (56) : (3:4).

2) Chom mit tromg ba diem lam dieém khat daw Twng xic xdc.

3) Luit chat: chon diem nam gt diem khat dau va didm co o

cing vl $0 (rén vién xuc xdc v tung. Nob no vl didm khat daw

4) Lap lai bse 3 mai mai (sau moi buic, lay didm mei nhan
dge lam diem khai daw).

® ®
(x152) (5;6)

&
(3;4)

Day khong phéi lan dau tién s ngdu nhién hoa ra lai tuan
theo mOt gui ludt nao dé. Count Buffon, nha g nhién hoc
nguoi Phap the ki XVIIL da nght ra bai woan chiée kim® va lién
hé clia sO 7 vén két qua cta bai toan d6. Tuong ng nhu vay, nam
1904, R. Chartres tim ra fing xac suat dé hai o (duge chon ngiu

(1L Tremg démg Anbe "Chaos” oo nehie o in lgn

(20 But o nhie sane Cid s chung w co mie san nha dae ke hdng nhing thanh
gt semy somg len d2p ahane they chidu doe, bach theaic mai demb la e nhae Ny
chung e lam et mie chite ki, thi xae s chice Tam ode canh tiep v clia hai
thanh 86 u ban nhisw
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nhién) nguyén td cung nhau la 6x°. Con Michael Barnsley thi
nehi dén vige st dung ngdu nhién nhu I co sé dé md hinh hoa
cac hinh ding trong ty nhién. Tu do, dng phat minh ra oo cha
Chaos. C6 rat nhidu cach dé choi tro nay. Mot déng xu hay con
xtc xdc déu o thé ding J€ tao ra tinh nghu nhién. Luat choi
cing rat linh dong. Phign ban tro choi trinh bay & phia trén s
Jdung ba diém ¢ dinh, mor diém ngiu nhign vd mot con xic
xac, Hinh ve thu duge qua rat la thudng. Mor qua trinh 13 nghu
nhién, nhung lai cho ta mot quy luat!

Mot hien thé khac cia rro chai 13 chon ngiu nhién vi trd
cta mor diém. Ban hay tao ra cich chai trong truding hgp ddng
xu Ia nglia (vi dy di chuyén han don vi chidu dai vé phia phai va
mor don vi len phia rrén) v rrong truong he Ip déng xu la sap.

Hay rhit rung ddng xu vt xem xem diéu gi s& xiy ra nhé!

Ngou vige kham pha ra ring gici han cta mdt qua trinh
ngau nhién (tuan theo mot s quy luae nao do) sé cho ra fracral,
Barnsley ciing tim ra mot phuong phap ngau nhién d€ rao dung
lai mOt hinh cho mide,
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. — TRO CHOI €O
Rithmomachia 3 mot RITHMOMACHIA

tro chdi rat toan hoe. GO

cic cap do cao, ban can

phii cé hiéu bict it vé 1 chuy&t s& vd mor chie€n luge higu
qud méi ¢6 thé chai duge. Rithmomachia ra doi it ¢he ki X1
sCN, ¢o 18 bir ngudn it thadi DE ché La Ma phucng Bong
hoic Alexandria. D6 13 thin trung 8, va chinh dnh trf tué cta
Rithmomachia da [Am cho no trd thanh tro chai duge lua chon
nhiéu nhat. Richmomachia duge danh gid cao hon ¢d o Vua.

Chuin bi tro choi

Khu vye chai [h mor ban hinh chit nhat bao gdm 8 x 16
hinh vudng. Cic the dung d€n trong 1o chdt cé dang hinh
rron, hinh vudng, tam gidc va kim ty thap (rrong hinh minh
hoa thé kim ry chap la thé hinh thai). Mat ngudi chai dang thé
mau tring, got [ the chdn; ngudi con g1 diing thé den, goi la
the 1& Mdi ngudi ¢6 8 thé tron, 8 thé tam giac, 7 thé vudng via
thé kim ny thiap. Thé kim ty thap trdng ¢d 6 mar, cac s trén 6
mat niy ¢ téng 1a 91, bao ¢dm 2 mar ram gidc (Mot ¢b 6 4 va
mot ¢ 53 1), hai mar tron (vdi s8 36 va 25) v hai mit vudng (s
16 va 9). The kim nf thap den ¢6 5 mig, t8ng cac s & cic mit
13 190, gdbm hai mat tam giac (v8i s6 ¥ vi 25), hai mar vuong
(v 58 64 va 49) vi mdt mit tron (0 16). Hinh dang ctia ché chi
& lugng o ma thé 36 duge phép di chuyén. Vi dy: thé vudng
di duge 4 0 trdne lien 6iép cheo bat ki hudng nio, thé tam gidc
di duge 3 6, thé tron di dwge 16, con thé kim ey thap ¢b thé di
chuyén nhu 3 mét thé tron, thé ram gidc hay thé vudng iy
theo mit dang dung cia né. Khi bar dau trd chai, cac thé duge
dar nhu trong hinh minh hou.

Muc tiéu cda tro choi

Muc tiéu cia 1o choi nay 1a an cac thé cda dai tha va rao
ra nhitng t& hop s6 nao d6 d& gianh chién thing.



302  su kI IEU CUA TOAN HOC

Lam cich nao dé in thé cda doi phuong?
Cac thé bi an bdi cac nudc di tidm nang hoac nhiing nudc
di thuc su. Cé nhing cach an nhu sau:

1) Vay ham: néu thé clia ddi phuong bi bao quanh bdi thé
cda ban & ¢d bon phia, thi ban ¢4 quyén an thé ndy cta doi

phuong, N6 sé bi loai ra khoi ban tro choi.

2) Tring nhaw: néu ban

di chuyén thé cda minh

(thco ding Juat 6 6 di

chiyén namg img bt hinh

dang cia thé) v dac no

N I

vao 0 Jda ¢ thé caa doi
phuong, thi ban duge an

thé niay ma khong cin

thuce hién viéc di chuyén
thé. Vi du, n&u thé tam

gidc den s 36 di chuyén 3

O vao O ¢6 thé tron tring

6 36, thi thé tron tring
53 36 bi an mi khong can

phai di chuyén thé tam

gidc den s& 36 len triung

thé tring.

3) Tdn cong: néu s6 A\A

frén thé nhan véi so lugng = =
& ma nd can di chuyén dé L——-‘@ Ad
¢6 thé nam sat ngay canh 25 | E:] R
th¢ ctia d3i phuong bing

vGi 86 trén thé nay cia d6i phuong thi ban an nd ma khong
can phai di chuyén thé cla minh. Vi dy, thé tron tring s8 4 sé
loai bo thé vuong den o5 28 néu ¢6 7 6 nam gitia ching.
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4) Mai phye: N&u hai thé cia ban c6 thé di chuyén vé hai
phia mot thé cGa d3i phuong va tdng hai s& trén hai thé cfa
ban bang s& crén thé d61 phuong, thi ban an thé nay. Vi du:
néu thé tam gidc den s& 12 bi phan ra bdi hai thé tron tring 8
4 va s& 8 thi the tam gidac den s6 12 bi an ma khong thé nao
cAn Ji chuyén ¢a.

Rat kho dé ¢o thé an duge thé kim i thap. Ban phii sa
Jung & 91 hozc 190 38 tranh hi an, my phi thé kim tg thap b
viy ham hoic mat vuong (56 16 hode s 64) bi an khi né dung Ix
mir duge diing. Néu mot trong s& ¢ae mat thé kim g thap cia
ban bi de doa bdi mot trong 0 cic cach an, ban ¢d thé chude
né hang cac thé ctia d8i phuong <d dng gid tri bing (hojic chap
nhan duge) vér mae bi de doa.

Nhiing ngudi chor t théa thuan véi nhau tride khi choi vé
cach xac dinh chi¢n thang hoac khi ndo thi kér thae o choi
DG diy 1 mot 50 cach o the dung d& k&t chac o choi. Moc
s thi rat don gidn, trong khi 6 khac lai khi phic tap va rac roi

Cic cach két thuc tro choi, nic la gianh chién thing:

1) De corpore: Hai naudi choi théne nhar véi nhau chien
thing dua rén s lugng thé aa duc.

2) De bonis: Hao nguii choi thoa thudn vai nhau vé mor s6
dich. Néu tdng cac sd trén thé an dusc cua maor neudt choi Jon
hon hoace Fang 6 dich, thr ngun choi nay thang.

3) De lite: Pay i cach thing dua vio ¢ tdng o8 rén thé va
0 lugme cae chir s6 cda ching. Vi du: s@ dich 1 160 véi o8 lugng
chit s& ctia cac o8 erén ché an duge phai [a 6. Nhu vay, mor ngudi
chai vat cic thé an duge [a 121,9, 30 <& thing, trong khi ngtyi ¢6
56, 64, 28 vi 15 thi khdng (vi s6 cac chit s6 e chiing 1a 8).

t=l
4) De honere: Chign thiang dua vao s6 Tugng cac the v gia i

cla ching. Vi du: hat naudi thdng nhat nhau la néu an duge 3
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thé ¢4 tdng gid tri cac s6 [3 160 thi se thing. Ro rang 13 nhiing
ngudi chai phai rat thong thao véi cic 56 clia ho v nhiing 16ng
khac nhau ctia ching.

5) De honore liteque: Cach nay doi hoi ba dicu kién phai duge
thdéa man: mdc gia tri s6 xac dinh, mot s6 lugng thé nhat dinh
va 0 lugng cac chil s trén the.

Nhitng cich chien thang sau danh cho nhimg nguan
chat chuyén nghigp, ching bao gom cd s6 hoc, hinh hoc
va cap s ditu hou. Cic thé dwge st dung ¢6 thé L cuia
cd hat ngudi chet, nhing phdi ¢6 mé thé la chda dér phuong.
6) Victoria Magna: Sap x&p ba thé an duge thanh mot cap so
cong. cap s6 nhan, hoac cap & diéu hoa, vi du nhu cdp s8 cdng
2, 5,8 cap s& nhan 36, 48, 64; cap s6 didu hoa - 6, 8, 12.

7} Victoria Major: Bidu dién b&n thé sao cho ¢ thé két hgp
ching thanh hai trong s3 ba loai cip 6. Vidu: cic thé véi s6 2,
3,4 va 8 tao duge cip s cdng 2, 3, 4 v cip 6 nhan 2, 4, 8. Chd
v rang 2, 4 va 8 Ia cac thé trdng, trong khi 3 1a ché den.
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[ -
CO HEX
Piet Hein phit minh ra ro

chai ¢ Hex nam 1942,

Ban o Hex dugc
tao bdi cac hinh luc

gidc. Mi canh ctia

ban ¢ ¢é 11 hinh luc
giac déu. Nhu da minh
hoa trén hinh, & nude
di dau rién ngudi choi
khong duge dac quan
¢y ciia minh vio bar ki

Tromg v chot nay, nguid ched o quadn
of dem la ngpdd thang, bt nguir da da
tues dhgic dudimg ndi chi har canh déi dign

hinh mau xidm nao.

Sau nude di do6, hai nguci
chui co the di trén nhimg
luc gidc xam. Hai nasi se
lin It thay nhau chai sau

méi nude di.

Save make di déue tien, nnds ched co the i
trén nhimg hinh he gide mau xam

Muc tiéu cta tro choi: moi
ngewi ludn phién nhau choi,
muc dich cu® cung 3 tao
duge mot duting ndi dén canh

doi dign. Ngudi dau tién o

duge dwing ndi do la nguai

Ban e may minh hoa mo va ;
max de diiw tien. thing cudc!
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MOT VAI TRO GIAI TRi TOAN HOC

CHOI Vd' Polyomina [a hinh dugc
PA LUC GIAC tao thanh khi noi cac hinh

vudng lai véi nhau:

Monomine [}
Deomino ]
Trommino (111 I_D

Tetromino 111 tH D:E'EE_L] rj—‘

Pentomino, . ..

Da luc giac 3 mot nhém cac hinh gidi i khac, chiing duge
tao bdi cac luc giac déu ndi vdi nhau.
Dugi day a mor sd hinh cho dén 4-lyc giac (tetrahex):

Luc gidc don . Luc gidc déi “

oy *“i e g

Hinh nao trong s6 ba hinh dudi day duge ghép i cic hinh
thude mot trong s& bay loai 4 - luc giac & trén?
Chic cic ban chdi vui vé vdi nhitng tro gidi tri nay!

e B &
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ve

Biw&n dét fouae chanh £

four
foul
fool
foot
fort
fore
fire

five

LEWIS CARROLL
PA BIEN “FOUR"
THANH “FIVE"

Nha toan hoc Charles L. Dodgson,
thuomg duge bigt dé€n dudi cai tén
Lewis Carroll, 13 ngudi da nghi ra tro
chat Daublets. Tap chi Anh Vanity Fair
Ja md mat cude thi vio nam 1879 nhim
dé cav trd chai nay cha Carroll. Tro choi
bir dhu voi hai tlif ¢6 cling s8 lugng chit
cai. Muyc dich cta t1o chai [ big€n mét
tif thanh tif con lai bang cach tao mot
day ot lien ti&p c6 cung & lugng chd
c4i. Ban chi c6 thé thay ddi mot chir cai
mbi lan va phai [am sao dé <& lan bign
d6i 13 it nhat. Ban hay bigh ddi mot s
ot sau day:

Hay che EYE (MAT) bang LID (MI MAT)

Hay ching minh PITY (DANG TIEC)

cing GOOD (TOT)

Hay &y WOOD (GO) ti TREE (CAY)

Hay bién OAT (YEN MACH) thanh RYE
(LUA MACH BEN)
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XEP CAC HiINH
PENROSE

ANANANONAY
NN NN
ANNHASA)
NN NS
[N
IAN-NENFAYAN

Migng ghép hinh chiéc

digu va phi rigu duge nha
vat 1¢, nha todn hyoc neudi
Anh Roger Penrose khim pha
vaio nam 1974, Hai hinh nay
¢6 thé lat kin mat phing theo
mot cach dic bier, Didm ki la
Ii ching tao ra vo 6 cich xép
khong tuan hoin (khong b
mAu x&p co bdn nao kap lai & bat
k¥ chd ndo rrong thitt ké) tren
mat phing. Choi trdo do-mi-o
v ching s¢ 1a moe chi thach
kho khan nhung lai tao ra mot

s6 mAu thict k& rat chii vi

Ldt cdac miéng ghefr theo cich sau day:

M&i hinh duge chia bdi mor duding thing thanh hai tam

gidc nhd, mdi ram giac ¢d the chia mnde, hai hay ba chdm hodc

khony ¢ chAm nao ca.

Bay gig, ban hay th Vi mat phang bang cic miéng ghip

nay nhé Hay thit tang thém s0 hivng cac chim va xem viee lat

mat phing sé chay d8i (the ndo.

Hink dwng toebit hoc e b vép Penross

Cla v g la s cing, o = UHN3).2 = 16IA

[

e
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Flexagon 3 mot
trd wai tri toin hoc
ma

tuvet  voi moi

CUNG LAM
HEXATETRAFLEXAGON

neucti & mot 1a tudi dén co the chai duge. Nhimg ngdii say mé
rrd nay 6 thd nghien cliu cic rinh ¢hit woan hoe cda flexagon.
Sau day Ix cach fam moe hexatetraflexagon™ - hinh ¢ 6 mar

vi 4 canh.

1|2 3 2 §5|6|4a
1 4 6 5
4 T 5] [
3 3 1 4| 6|5 2
Mat trudc Mat sau
1 Buoc (1): Bat diu véi mat trude, gap
' R cac cap 6 sb 3 hién ké chéng lén nhan.
Lam tuong tJ vé cac cip sé 1 lién k8,
9 hinh thu dugc trong hinh vé.
Buoc (1) Buéc (2): Gap cac cap 6 6 2 lién ké
S 2 ‘ chong 1én nhau, Hinh nhu ¢ budc 2 sé
L xudt hién trén mot mat giay.
6 1 Buéc (3): Gap sao
cho hai 8 s& 4 chong
— 1én nhau, két qua ban 6 6
9 \P sé ¢O mot mt vdi ba
— 4 56 6 va mpt & s 4., 6| 6
9 mit con lai véi ba 6 sé —
Budc (2) 5 va mdt 6 sd 4. Dinh —

LSS

4

LT

mép ngoai cac canh ciia hai 4 s6 5 va 6 lai
v6i nhau. Sau dé, kéo hai phin gidy chiva
6 v6i 2 canh chua dinh nhau chéng nguge
lai lén nhau, Hay xem ban da nhian dugc
mdt mat véi tdt ca bdn s& 6 chua nheé,

(1. Flesagon 1o mor hoide plutng tao b munh gris nur i the gd@p hay lam cong;
did Lim hidw va cde ¢ o nhimg mae . Flexagon thutmyg la hmé cuong, hinh chae
et trtraflexagon) hoac la hanh lue vide thexatlexagon).
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PHAN TiCH HINH - ¥ —

HOC VA TRO CHOI \ Cac b;ujnaf'n pP}ﬁn Jnch
> R hinh hoc rar Ii thd, vi du

XEP HINH TAM nhu tro phian tich hinh chit

GIAC CURRY nhar ndi tiéng & Cydopedia

) of Puzles (Tu dién bach
khoa ciu d6) clia tic gid Sam Loyd da tao ra mot loai rinh
hudng nghich Ii nhu sau:

- .
"-..__ e O
ol
--,..q e
L] il = .
¥ -~
) ™ ~
’ -
': Dign tich = 13 x 5 = 65 dm v dién nich
1 Paul Curry da xem xét nghich li nay.
Diom tich — 8« 8 — 63 Ong cir va sip x&p lai cac manh ciia mot
dm v dien uch I % T I
hinh gitng nhu 1T
hinh da cho ban l
dau, nhung két qua

sau khi ghép cac
manh lai I3 hinh
vai mt 16 hdng bén :
trong. Hinh bén Dién tich ciwr tam guic ban daw la 60 dom o dign cich. Dign
minh hoa cho mudng dch ciu tam guic xép lai la 58 dem vi dién tich. Téng din

tich aia cac madnh la 39 dim o dign tch Nhe vay, I3 hang
co digm cich da T dom o

hop hinh tam giéc.

Gid st mOr mat caa tam giae duge 1o dam, con mir kia thi
khong. Cit tam giac ra thanh cac phan nhu hinh vé. Lat ching
lai va x&p lai cac phin t6 dam. Tam gidc nhan duge 6 clung
kich thude vai tam giac ddu, nhung lai ¢d moc 16 hdng & gitta.
Vi sao vay!
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BIEN POI
HINH VUONG

Ban hay tim cach cit

hinh nay thanh ba manh

chi vdi hai nhat ¢t sao cho

ba manh nay c¢d thé ghép

thanh mor hinh vuong,
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MA PHUONG VA NHUNG
TRO GIAI TRi KHAC

CHOI vOI MA PHUONG Téi Mhang 25

ban gi cd, nhng

ban sé sdn sang cho
hinh «vuimg 16 6 Lo diéu than ki nhédt trong s6 bat it ma

phuemg nao da nmg duoc tao ra bdi bit cit nha do thudt nao.

—Benjamin Franklin

Hay hinh dung sy sip x€p cic s& vio trong mot hinh vuong
vii nhing tinh chit dac biec hip din. Véi nhidu nguoi thi
xiia, nhitng hinh vudng s6 nay ¢é vé nhu sd hitu mor stic manh,
mot diac diém than bi. Nhitng ghi chép diu tién vé ma phuong
xut hién & Trung Qudc vio khoang nam 2200 tr.C.N khi mot

ma phuong s6 3 x 3 ¢o tén la lucthi, duge Vi D€ nhin thay
trén lung mot con thin quy doc bd song Hoang Ha. The ki cthi
IX tr.CN § Ai Cap, cac vé&r muc da duge phét 1én khay bac ¢6
cham hinh mér ma phuong, nhiing hinh nay duge dung dé xem
i vi gidng nhu cach cic nha tién tri soi 1a che. Theé ki VIII
tr.CN, mot sd nha gia kim thudt tin ring cdc ma phuong nam
gitr chia khoa cho viée bign kim loai thanh vang. Trong khi
d6, ma phuong ciia dao Héi lai mang v nghia dac bigt khi cac

9

s0 mau oy tren d6 duge ding nhu 1a cac chit. Nguoi A-rap thi
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Jung nhiing cach sap x€p khic nhau ctia ma phuong 3 x 3 &€
bicu thi lGa, nude, dae va khong khi. Hon nita, mai hanh tinh
déu cé mat ma phuong wiong {ng véi nd vh ching con duge
ing dung trong nghién ciiu cda ho & thién van. Nhing hinh
vudng “huyén bi” nav dude stt dung rheo it nhic¢u cach khac
nhaw dit ma phuong 1en rén da con cha nguh phu ni dang
d¢, théu ching lén quan 4o clia ngudi linh, treo ching len mat
tién cla ngdi nhd véi tic dung Mo ve, deo cic buia ma phimng

d€ eap nhiéu may min hay dé€ chia benh.

Ma phuang mb ching toi minh hoa & trang truac da duoce
bign dai rthanh moér ma phuong v nam 1994 én do, bang
cach bir dau tr ma phuong 3 x 3, nhan mdi s3 clia nd véi 15
Cudi cling, cOHng 4 viio mdi & trong hinh vuong nhan duge.

Trii qua nhidu the ki, cic tinh chat va phuong phap xay
dimng ma phuong da duge kham pha v phire trién,

Dutii dav L mox vai tinh chat cua cac ma phurng.

1) Mai hang, mdi ot vh mdi dwing chéo chinh déu c6 dng
cac so hiing nhau, tédng nay duge goi [ s6 ki 2o. Md1 ma phuong
deu ¢ mor o8 ki 4o, NY; th& tim nd bing cac cach sau:

a) Bac cua ma phumg 1o s6 lumg hang (hay odt) cia né. Ma
phiamg gom cde so e nhién |, 2, 3 .. n% ¢ $6 ki do la (1/2Xn(n- + 1)),
tromg dé n La bac cia ma phamg. Tong quidc hon, néu i la w khoi
dav va B la gia 6, thi 6 ki do =i.n + §(ni2)n?-1).

b) Lay mit ma phiemg bat ki. Bt ddw 1 goc bén ot dae cdce
iy ¢t ma phueng tir nho 1A o tép erén moi day. Tong cila cde s§
tren moi Juimg chéo chinh la 56 ki do ciia ma phuing.

2) Bat ki hai s8 nao trong mot hang, cit hay duong chéo
cich déu vai thm ma phuong déu bu nhau tic 13 tdng clia ching
bang véi téng cla s 16n nhit va s¢ nhd nhit trong ma phuong,
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205 pai

51 B

Ehiv o séw ma plagmg “gia” 16 x 16 e Benjaomin Franklinn No v wdt od wac tmh
duit cia ma pluamg thong thidmg, ngeai me mie diem img cac s trén didmy chén
chunth Khimg bdng s ke ao cwa no [a 2056 Nhsg e rén hmh o8 dd mmb o, 36
ki o g no xwdt hiem hit ngit then vdt nhidu cach nhie diimg chéo gay 8 6, hang
lech 8 0, bdt ki hinh viemg 4 x 4 nao; va oo 16 ban oom ¢o theé am thém nia Trong
tap Ju cwee Vien Frankdin nam 952, Albert Chandler di cho rdng ma phiamg nay
J'-J'i-ﬂl;; _.'\h...‘ Wioma [Jl!(r&l:q n,uu_\«'.‘n fan ce Frankdin ma mée com 0 fremig hmh 11 mg
L'J."I r‘I M Nu

3) Co rat nhidu cach d€ g0 mot ma phuong mdéi 11 ma

phuong ¢6 san:
a) Cong hodc nhan moi sd trong ma phidg il cing mot so nao
dé. Hmh vuing mdi nhan dweke ciing sé la ma phumg

b) Néw hai hang hode hai oot cach dew nhau so vt tam doi cho

cho nhaw, thi ta van nhan dake mie ma phamg
¢) Doi chd cac goc phan te ciia ma phiamg bac chan

d) Doi chd cac goc phan né cia ma phuamg bac .
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Co rat nhieu phuong phip duge st dung dé xay Jung ma
phuong. Vi du:

1) V6i ma phuong bac [&: a) phuong phap ¢iu thang (cta De
la Loubere) b) phuong phap hinh chop; ¢) phuong phiap nuse
di clia con ma (trong ¢ vua) dung cho cac ma phuong bac 1@
cé kich thude [3n han 3 x 3; d) phuong phiap Philip de 1a Hire
nam [705.

2) Véi ma phuong bac chin: ») phuong phip thay the duong
chéo cho ma phuong 4 x 4 b) phueng phip duong chéo 8 x &

3) Cho ma phuong bic bét ki: nhiing phuang phip loai niy
thuc su ¢o tOn tai nhuny rit phic tap vh ric . Mar trong s
dé6 Iy phuang phéap st dung dudng bien do B. Frénicle phat teién.

Nhin lai lich v cla ma phuong, ta rthiy khong ¢6 ¢l ngac
nhién khi nhing trang ¢idy vigt vé ma phuong nhiéu hon so
vinr bat ki trd @idi erf toan hoe ndo khice, Nhiéu npugsi da ngdi
hang gid, mor & khac hang ngay, hoac ¢6 thé hang thang chi
d€ phar tnén cic prhudng phap tao 1a ma phuong, kham pha
tinh chit cda ching, tim ra nhiing ¢ twidng mai va giai o vaéi su
than ki cta ching. Trong danh sich vo tin nhing kham pha
vé ma phudng, ching ta thiy c: siéu ma phugng “gid” 16 x 16
cta Benjamin Franklin = chiy pht thuy eda cic ma phuong*,
nen@i ¢6 the tao ta ma phuwng 3 x 3 véi mor sd khdn diém bat
ki nao d6 gan nhu [ neay lap wic nhang chige k& Iy thuting
cla dudng ma rhudt (doan thing noi cic 6 lign 6&p cda ma
phuong), loai duwing van duge dung d€ phan loai ma phuong
thanh ddi xting hav khong d6i «dng; vong tron, lap phudang,
luc o1dc, hinh sao, mar ciu ma thuae, ban domino ma thuat, ma
phuong nguyin t&, ma phuong duong chéo giy... Danh sach nay
s& con tiép ryc das thém nita bdi ngdy cang co>nhidu ngudi bi

cudn hat khi gidi orf v Gic ma phuong.
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*Bat ki ai cing ¢d thé [ mor thay phi thiy ciia ma phuong.
Ban chi can ghi nhd ma phuong 3 x 3 cd ban. Hay bao ai d6 vi&t
mot s6 bit ki vao mot & rrong hinh vudng 3 x 3 trdng. Vi dy:
g day 50 78 duge dat & vi tr 58 2 trong ma phuong co ban. Lap
nic ban sé ¢6 duge ma phuong mdi khi dién ndt vio nhiing 6

trOng con laf bang cach dung tinh chit sau cia ma phuong: néu

cHNe mor sO vao it ¢a cac sO cua ma p}'uk'fnu ta se thu dudc mot

K

ma phuong mdéi. Trong miong hgp

nay, can cong 76 vao moi sd trong

ma phuong 3 x 3 cd ban.

“~
“~
"~/

Vai trd cta ma phuong da thay d6i dang ké trong nhicu thé
ki qua. Ngay nay, ching duge bi€t dén nhu I3 mdr hinh rhic
gidi tri todan hoc hap din va ddy thach thic.
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\

VONG TRON
Benjamin Franklin MA THUAT COA

A mdat ngudi say mé :
BENJAMIN FRANKLIN

ma phuong. Thuc &,
khi ong con la thu ki

tai Hoi déng lap phap

Pennsylvania, dng thuong gai tri d@ thoat khoi ndi budn chan
cha cong viee bang cich tao ra ma phuong. Trong vong tron ma
thuir cta dng, cac sd doc theo ban kinh cda vong tron 16n nhit

c6 tong bang nhau. Nhimg s§ nfim gitta cac vong tron cudn lin

nhau ciing vay.
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S
LEONHARD EULER
VA NU'C'iC 124 Ma phuong tuyét vai

- - nay duge Leonhard Euler
QUAN MA ta0 1a vo thé ki XVIIL
Giong nhu trong hiu hét
cac ma phuong khic, cac hang, cot va dubng chéo chinh cla

nod ¢6 t0ng cic sO bing nhau - 260. Ngoai ra, né ¢6 bon hinh
vudng ma tong cac 3 trén moi hiing va ¢dt cta ching bang
130. Nhung diém hap din hon ¢ [a quan ma trong cif vua
¢ the nhay i 6 56 1 lign ti€p dén 6 53 64 trén ban ¢ ma
phudng dac biét nay.

IS

48| 31|50(33 16|63 |18
514 62|19 |14 | 35

W

52|29 45|120| 6136 | 13

28(53| 8 (41|24 (57 |12 |37
43| 6 |55/26|39|10(59|22
542742 7 |58|23 (38| 11
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VONG TRON
Benjamin Franklin , THUAT COA
A mo ol say mé .
e BENJAMIN FRANKLIN

ma phuong. Thuc &
khi ong con la thu ki

tai Hoi déng lap phap

Pennsylvania, dng thuting gidi tri d€ thoat khoi ndi budn chan
cua cong vige biing cach tao ra ma phuong. Trong vOng tron ma
thudt ¢lia dng, cac s6 doc theo ban kinh clia vong tron Idn nhat
¢6 tdng bang nhau. Nhitng s& niim giffa cic vong trdn cudn lan

nhau cang vay.
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f/ . - ' d -~
- BAI TOAN BAY CAY
Thanh pho Konigsherg CAU KONIGSBE RG
dugc  @iio  binh  doan N
o HIEN PAI

Giéc-manh thanh lap vao

nam 1308, la can cd phia
dong ctia D rrong han 400 nam. Sau Chi€n rranh the gisi thit
hai, nd duge goi la Kaliningrad, va trd thanh cin i hadi quan
I6n nhat cia USSR, Ngay nay, Konigsberg nam gita Lithuania
va Ba Lan. Bai toan Bdy cay cau Konigsherg sé nhu thé& nao trong
thai dai nay? Licu ngudti dan noit day ¢6 con ¢ dinh di tim mon
con duong khong thé c6 hay khong? Dau tién, ching ta hay
cung nhic lai bat roan Bay cdy cau Kénigsherg nam xua.

ko B8
s Backemy, céu

Sh

Jel mai

Bdy cfty cdu

d Kénigsberg
nhdng ndm 1700

Séng Pregel

So6ng Pregel cd

Nhicu thé ki troi qua, bai tan Bay ciy ciu Konigsberg da dem
lai sie phomg phut cho oan hoc. Bai toan ra det vao nhatmg nam 1700
Fra diém la thanh phé Kénigsberg, ndm doc theo con simg Pregel.
Hai dao weén domg simg la mit phdn cia thanh phd, ching néi vl
thanh phé bai bay cay caw. Vai nhimg nguii dan Kanigsberg cd mit
théi gquen tao nha da hinh thanh ¢ ho, Vae ngay chu nhét hp thiimg
di dao theo bi simg va hai ddo dé tm va con dumg di qua tdr ca
cac cau ma khomg di lai bat ki cdu nao. Mac du hau hét nguin din
& dav déw coi no la moe thu téw khign thu v, nhumg mée nha todn

hoe da phat hien, va saw do phat tién mét bien thé khac cho tro giai
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tri nay. Nha toan hoc nguii Thuy St Leomhard Euder (I707 - I783)
biér dén bai tan Bay cay ciu Konigsberg trong tht giam dng simg
tai St. Petersburg dé lam vige cho Nit hoang Nga Catherine 1.

Nam 1735, Euler da trinh mdr bai bio [én Vign Han [am
Nga, trong do ¢6 nhiing két qua tién xa hdn v ¢6 tic dyng lon
lao d&n toan hoe hon bai toan nguyén thay ban ddu. Nhing
y nding ong duta ra rrong do chinh 1 bude khadi diu cho linh
vie topd sau nay. Khong giong nhu hinh hoc Euclid, top6 [a
linh vic hinh hoc chuyén nghién a cic tinh chit khong
thay ddi cta vir thé khi kich thude va hinh dang cta né thay
ddi. Vi diz né&u mor tam giac bi kéo ra thanh hinh vuéng hay
hinh tron, thi thpd sé rim hi€u nhiing tinh chit ndo cha nd I
khong thay ddi. Vi bai toan bay cay cdu Kénigsberg, Euler da
bign ddi v don gidn hda mde tap hop vat chat thanh mo hinh
toan hoc (goi la dé thi) d€ chia dyng hét ban chat nhung lai
lam bai toan don gidn hon. Vdi mdi phian cda thanh phé ma
cic cay cAu bic sang, dng ki higu nd biing mot diém goi 1a dinh,
rdi bidu dién mdi cay cAu bing mat cung tron. Ong k& luan

rang bai toan di qua ca bay cAu ma
khong di lai bat ki ciu nao tudng
duong vai bai toan vé hét db thi bang

mot cdy bt ma khong can nhac bt
lén. Euler danh dau mdi dinh bang
mot s& chin hojc mot s lé. Dinh
chin la dinh c6 0 dudng di dén
vit ta khdi nd bing nhau hojc néu no vira la diém diu vi
la didm cudi cha hanh tinh. Dinh [&, ngugc lai, hodc chi Ia
diém dau hoac chi la di€m cudi ctia hanh trinh. Vi viy, bil
ki d6 rhi nao oo thé ve dwe (nic la khong ve lai cung nao)
chi ¢d thé ¢cé nhiéu nhiat 2 dinh 1&, tic [a O cac dinh & néu
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Mt tromg &) ba ey cdwe am lai qun Konigsberve
W ~ 4 - ‘ ~

tat ¢a chung déu chin, hoae 2 dinh 1& néu mor didm la diém
Jau, mor diém 13 didm cudh. Neoai ra, ong hinh dung ra duge
rang néu doé thi cd moOt sO chiin cac dinh 18, vi du 10, thi d€ o
thé ve hét toan bo dd thi, ta se phai nhac bat chi [én mor 6
lin bang mdr nita cda no, wic Lz 5 lAn. Trong bai viét cda minh,
Euler chi ra biin toan bay cay cAu Konigsberg trong ¢6 vé nhu
[a ¢6 ban chit hinh hoc, nhing hinh hoc Euclid dutng nhu
khang dng dung dugc vao day bdi vi bai toan cay cau khong
lien quan dén "do I6n"” nén né khong thé gidi quyét duge néu
dung “cic tinh toan dinh lugng". Thay vao d6, bai toan thudc
vé hinh hoc vé i trd, gidng nhu cach midu ta tdpd lic ban dAu
ctia Gorttfried Wilhelm von Leibniz, Nhu vay, 16 giai cia Euler
cho bai toan bay cay ciu Kdnigsberg dong vai tro nhu mor chit
xtc rac va [a i gidi thigu cho linh wic topd.

Nhut ban da thiy trong hinh minh hoa, mdi mdt trong s6
bay cay ciu déu c6 @n goi rieng, ¢6 € lien quan d&én nhimg gi
trén bd cGa nd. Ngay nay chi ba trong s& biy cay cau nay la con
thn tai - cau Honey, ciu High va ciu Wooden. Mot cay cdu maéi



da duge xdy dung, ndi lién hai bén
bt nhu trén anh minh hoa va ndi
lién hoan toan hon dao Kneiphof.
Cac hudng dan vién du lich vin
thudng ké cau chuyén vé bai toan
ndi tiéng nam xua. Mot s6 thim chi
con néi rang nod van chua giai dugc.
Né&u db thi cia nhitng cdy ciu Konigsberg gior mai duge ve ra,
bai todn s&é mat di tinh hap din cia nd. Gia st ciy ciu mdi chi
bic sang hon dio thoi thi dé thi mdi c6 1& s o gi d6 tha vi
hon. Pang ti&, biy ciy ciu Kénigsberg giv chi con [a lich s,
nhung di sdn mi no d@ L s& khong d& dang bi pha hiy som
nhu vay. Lisi gidi sing sudt ciia Euler cho dén nay vin Ta mor

phin quan trong trong qua trinh phit mén cia linh vic tHpo.

Cdc ¢y cau
Konigsberg ngdy nay Bdo
Kneiphof
36ng Pregel

Cau Wooden

S6ng Pregel mdi

Cau Honey

S6ng Pregel cu

Cau High
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"HOI CHUNG"
Hang nghin nim trude, nhing BAN Cd

ngudi Ai Cip ¢6 dai da choi co

trén cac ban c ké & vuong. Tuy

nhién, trd chai ¢ dam ngay nay ra ddi vao diu cthe ki XII i
chau Au. Né sit dung ban i gifng nhu bian & vua, cac quan
¢ Ay ot ¢ tho cao, ngudi chai di theo cac duwing nhu & co
Alquerque, cac nuGe di lign quan t6i cich di chuyén va s hugng
quan cd. Ban than ban ci da o ndi 1én sy phong phi cia cac

bai toan duge phac trién trong nhi¢u nam qua.

PHU BAN ¢O BANG CAC PO-MI-NO

Néu hai goc doi
dién nhau cia ban
cdd bi xoa di, ligu cd
thé phd ban co bang
cac quan do mi nd
hay khong! Gid

sit ring mdi quin ¢
dd-mi-nd ¢ kich

thuGe bang hai O

vudng ké nhau cia
ban ¢ Khong duge
Jdat chéng do-mi-nd
nay [én do-mi-nd
khic, cac dd-mi-nod

n- phai ndm trén mat

phing ban cd.
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St dung kha nang tidng
rugng va ki thuar gap, ban
hay rim cach cit hinh vudng
trén chi bing mot duong dé
chia bian i thanh nhiing hinh
vuong 2 x 2 nhu bén canh.
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CAC HINH VUONG TREN BAN ¢O

Tam hang v tam cdt vdi cic & vudng den vi tring tao nén
mot ban ¢ ma trén dé, ta ¢6 thd tim thiy cac loai hinh vudng
khic nhau. Cac hinh vudng nay co kich thude nir 8 x 8 dén
1 x L. Hoi ¢6 1t ca bao nhiéu hinh vuéng trén ban civ?
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HAI CAU PO TREN BAN ¢O cUA SAM LOYD

Chuyén gia vé cdu d8 Sam Loyd goi cau 46 nay a Cau do cia

ba Pythagoras. Ban phai tim ra mOt phuong phip cit hinh trén

thanh ba manh sao cho ching ghép lat thainh mot hinh vuong

13 x 13 vai hoa van va hudng caa thiét ké van gidng nhu lic

ban diu.

Cau dtll‘ \L
ban ¢ Sam
Loyd (hinh
ben) dudc goi
[h A Batle
Reryal (Crge
chien hoang
gia). Ban hay
sap xép lai 8
manh sao cho
ching ghép
thanh mot

ban co 8 x 8.
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CAU PO VE
ROI KHOI
TRAI PAT
CcUA SAM
LOYD

Cau div vé ved
khoi Trai Pat cha
Sam Loyd 1a mot
trong sO nhimg

ciu dO ve su bign

mat phd bién nhat.

Loyd nhan bang
sang ché ra no

nam 1896 vi Ja
bin dugic hon 10

tricu han.

Cau d6 duge
tao nén ol mor dia
tron di chuyén lhm
cho Trai Pt quay.
Ban hay fim xem
dicu gi xiy ra vai
neudi linh tha 13
khi mat ciu gquay
it Dong Bac sang
Tay Bac.

[

MOT sé TRO
CHOI ¢O XUA
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C¢AU PO TRAN CHIEN BON CAY 5Ol
CUA SAM LOYD

Bon ciy sdi nam thing hing nhau trén mor manh vikin
hinh vuong. Chia minh vuin thinh hon phin sao cho mdi
phan ¢o cing kich thude va hinh Jding, ddng thin m&i phin

chiia mot cay sdi.

BAI 'TO
LS‘\fv\ ! 0\ DI

CcAU PO VE KHOI LUONG VIEN GACH
cUA SAM LOYD

Néu can mot vien gach can biing vdi 3/4 vién gach do cong
3/4 pound, thi vién gach nang bao nhiéu pound!

.'\"r"n mix 1ifn
;;;,1..!: wilry hdng at
Y i edin

guch cnp 4 P,
thi v gach nang
hute whudu poagrul
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BAI TOAN VE PHO-MAT cUA SAM LOYD

Néu cit khoanh pho-mir nhu hinh ve thi ta s¢ thu ducc

bao nhiéu miéng bd ¢6 hinh ném!

PRA! OANYE iw}j

CON LAI GI TRONG HOP KEO?

Vi li do nao d6 nhan cia cic hop keo e
nay da bi dan l&n 16n vdi nhau va bay 3 50-co-la
gits khong ¢d nhan nao d wrén ding hop

ctia nd ca.

Hai phéi an thir it nhit bao nhiéu cai [ 2 s6-cd-la Vdj

keo d€ xac dinh duge nhan cha timg hap!? 1 kem

CAU PO VE HAI CHIEC PONG
HO CUA LEWIS CARROLL
C6 hai chige ddng hé. Mot cai chi

dang duy nhit mae lan trong nam, cai

con lai chi ding hat lAn mor ngay.

Viay chiéc ddng hd nao tot han?
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CAU PO CUA TARTAGLIA

Nhi toin hoc Y the ki XVI Niceolo Tartaglia ndi tiéng Ia
nho nghi ra i gidi cho phuong rinh bac ba tdng quar (1539).
Ong ciing viét bo sich ba tap Trattato genevale di nameri e misure
(Lun ve si va kich thuic) (1556 —1560). Ngoai ra, 6ng con [a ngudi
diu tien dich bd The Elements (Co bdan) clia Euclid sang mot
ngdn ngit cia phuong Tay hién dai (1543). Dugi day la cau do

vul ma dng nght ra:

Ba cap v chimg mot cud mem sang bén kia somg,

Nhmg chiée thinén chi ¢o thé cha hai ngqes méi chueyén.
Mai nguai chimg dew rdt ghen wdng va gite gm nguin
v xinh ..fe'f.\ cua minh. D¢ moi viec due ém am, ho
quyet dinh & khimg dé lai nguid phu niz nao cimg vt

nondd dan img khac néuw khomg co made chimg c6 @ do.

Lam cich nao dé ciac cap v chong o the sang song? So

chuyén it nhat 13 bao nhiéu!



Trang 35 TAI SAO MIENG
¢ONG LAl TRON?

Lot gidi: Duting tron theo dinh
nghia Ia t3p hop tar ¢d céc didm
trén mat phing cach déu mot
diém cho mide. Vi thé, nap
hinh tran se khong thé roi qua
miéng ¢dng tron duge, bdi it

ca dutmg kinh cia no déu bing
nhau. Néu miéng cong hinh
vuding thi ndp ¢6 thé roi qua
miéng cOng khi dar né doc theo
dikme chéo ctia hinh vuong.

Trang 187. CONG THUC Ki
DIEU ¢UA EULER.

Lot gidi: Vit mow hinh
rhombicosidodecahedran, F = 62
(30 hinh vuong, 20 ram gidg, va
12 ngi giac), V = o0, E = 120,
nhuvaiyF+V -E=2,

Trang 292. SU VIEC DIEN
RA NHU THE NAO?

Lt giai: (1) Tom va Jerry |
nhitmg ¢iu thi bong chay
chuyén nghi¢p, nhung ho chai
cho nhitng dd1 khac nhau, Ngay
hom 46 hai doi bong cda ho
¢ cude ddu Tom 1a ngukn bit
béng via cd nhigm vy ngian can
Jerry chay vé& vi td phat béng
ban JAu (& day tr “home" ¢6
nghia la “nha”, nhing trong
bong chay “home plate” co

LOT GIAI
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nghia la vi tri phat bong cia
ben danh bang).

(2) Trong khi dang dao trén phd,
Eric béng Jdung bi nic. Anh ta
Va0 QUAN gy mua nude udng
d€ xem co theé hét nic hay
khong. Newoi chi quan da nhan
ra vin dé cla Eric, dng rat sing
nhim lam Eric s, hi vong vi
th& ma s& hét nic. Vi nd da o
rac Jung!

(3) Chéng Mary da mir cich
day nhidéu nam. Ba d€ binh
dung tro hda ting cia dng &
trén ban an, [rén ban con ¢
mor hinh nudi ¢a vang. Mary da
Jd& cita 58 phong bep md ngay
hom d6. Vi the khi con méo
nha hang xdm vao J& hir cha
ca vang, no Bim A8 kinh ca va
¢a binh tro xuéing dat. Binh o
i vl da lam rro d@ ra sin nha,

Trang 293 ANH AO GIAC
KHOI CHU NHAT.

Lo gici: coO 61l khdi 2x 1x 13
rrong khan lon.

Trang 294, PIEU KHONG
THE LA €O THE.

Lit giai: Rach hai khe rrén o
gidy rai vi tri cia 16, Cac cic sau
dé o thé nhét xuyén qua khe
hés va tach i khoi o gidy.

Trang 294. CHONG XUC XAC.
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Len pic: Meo gidi ban nay 1a &
chd 10ng cac mat doi dién cia
mot xic xdc bing 7. Chang

diau tien o6 10 xde xde, nhu vay
chimg ta nhan duge 70 chiim
trif di mat 3 urén dinh cda nd

[3 nhin thay, suy ra két qua &
chdng diu 13 69. Chéng rhi hat
¢ 7 xie xAc, cho rm 49 chim, mi
di cac chadm & trén dinh 15 3,
nhan duge 46 cham. Vay dap s0
la 69+46=105 cham.

Trang 296. CAU PO VE XEP
HINH CHU cAl.

MMI\}H

Trane 276, CAU PO VE CACH
CHIA sUA

Lai gl-".it.

10qt. 10gr. Sqt. 4t

10 10 0 O — bardau
5 10 3 Q

5 10 1 4

9 10 1 Q

9 10 Q 1

4 10 3 1

4 (] 2 4

8 A 2 Q

5 6 2 4

10 6 2 2 —kitthac

Lén gici:

Dimg thuiic
chia do xac
dinh ban diém
nhu hinh ve, k& hai dutne chéo
cua i giac. Cac duong chéo nay
giao nhau tai didm P. Khi dd tia
ndi dinh cda géc vdi diém P chinh
I3 dusng chia doi poc da cho
Chd §: Ching minh T=72

bang cach chimg minh AABC
= AADE theo cgc—B=D
ABEP = ADCP theo cug. —BP
=DPF  — ABPA = ADPA theo
gg —1=12

Trang 298 BAN €O THE
TAO PUQC HINH VUONG
LA-TINH KHONG?

Len ghii _ ES
E -

Trang 306. CHOI VOI PA LUC
GIAC.

Lin giai: Hinh cd dang tam giéac
la hinh duy nhit khong thé x&p
lai thainh polyhex.

Trang 198, €0 THE DUDIC %
KHONG?



Trang 307. TRO DOUBLETS
CUA LEWIS CARROLL.

Lén gidi: (1) EYE—LYE—LIE—LID
(2) PITY—PITS—FITS —FINS—
FIND- FOND — FOOD—GOOD
(3) TREE—FREE—FLEE—
FLED—FEED—WEED ~WELD—
WOLD—WOOD

(4) OAT— RAT—ROT—ROE—
RYE

Trang 310. Li GIAI TAM GI-
AC CURRY.

Lér giai: Khi cic phin bi bd sot
duge tnh rodn bing cach ding
cac tam gidc ddng dang, k& qud
nhin duge qua thyc la dién tich
phin chéng 1&n nhau & mor

& chd nao do, va vi thE dé lai
khodng tréng & nhitng chd khac.

Trang 31. BIEN PO1 HINH
VUONG.
LA gidi

Trang 323. PHU BAN ¢O
BANG CAC PO-MI-NO.

Lifi giaw: Khong the pha ban

civ da bi bé di har 6 bang cic
domino, Mai domino khi dar lén
ban ¢ s¢ chi¢m mot 6 den vi
mér o whing. Vi cd hai 0 bi b
di & hai goc 1a cing miu, nén s6
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lugng cic & den va tring con lai
Ia khoang thich hap.

Trang 324. CHIA BAN €O
THANH CAC HINH VUONG

NHO.
B 1 Buoc 2
oy Bk 5 (4 doc
1 = 6 e
B Bunx: 4 D theo Jurmg
|: -l l——_l gach chifm

Trang 325. $O HINH VUONG
TREN BAN ¢O.

L giai: Co:

1 hinh vudng @ 8x8

4 hinh vudng < 7x7

9 hinh vudng ci 6x6

16 hinh vu6ing ¢ 5x5

25 hinh vudng cit 4x4

36 hinh vudng ¢o 3x3

49 hinh vubng co 2x2

64 hinh vudng ci Ix1

Téng cOng c6 tir ¢i 204 hinh
vuong trén ban ¢l
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Trang 307. CAU PO VE KHOI
LUONG VIEN GACH.

Len gicn: MOt cach 3¢ giai bai
todn nay la cho them ba vién
pach vao béen trin can. B¢ can
trdf lai ¢an biang, phai gdp bon
cic vat & bén phar can. Didu
niy ¢d nghia | 4 vién gach &
ben trai nang biing 3 vien gach
cong vai 3 pound. Nhu viy ta co
phuong rrinh 4B = 3B + 3. Gia
phudng trinh nay, suy ra B = 3,
ich khac 13 viét phuong trinh
cho ngay 1an can diu tien:
B=-(3/4B + (3/4) rdi gin
phuong trinh dé tim B.

Trang 329. BAI TOAN VE
MIENG BO.

L gieii: Theo Sam Loyd, nhar
¢t ddu tien chia miéng b
thanh hai phin. Nhit ¢iu tha
hai chia n6 thanh 4 phin. Nhit
thit ba chia thanh 8, thi ru chia
thanh 15, thif nim chia thinh 26
v thit 6 chia thanh 42 phin.

Trang 329. CAC HOP KEO
PUNG KEO Gl.

Left gicae: Ban chi cin thit mor chiée
keo trong hop dan nhan 2 so-co-lu
vai | kem. Néu no b sdcola
thi do hop nay bj dian nhan
nhim nén khong thé dyng 2
sOo-cO-a v | kem, suy ra hop nay
dyng 3 s6-¢o [a. Vi At ca cac
hop bi dan nhan nhim, nén

3 kem dyng 2
s6¢0 la va | kem, con hdp cod
nhin 3 56 ¢6 la dung 3 kem. Néu
chidc keo ban an thit Ia kem, rhi
chigc hop nay dung 3 kem. Suy
ra hop dan nhan 3 kem dung

3 56 ¢f la, con hop dan nhan 3

s ¢o la dyng 2 6 co-la va 1 kem.

hop ¢d nhan

Trang 329. CAU PO cUA
LEWIS CARROLL VE HAI
CHIEC PONG HO.

Lex gidi: EXing hé nao e hon,
chice ma ¢hi dung diwy nhar mat
lan tremg nam hay la chiéc chi
dung hai lin trong ngay’ “La chiée
dimg hé thie hat”, ban sé o o8



ngay khéng chit do die Nhmg
chung e hay cing xét ki

1ot 6 hai chige démg ho: mor
chice déng ho chét, chide con lui
chay cham mdt phir mol nga.
Bun thich cdi nao hew “Chiée
ding hé cham", ban chon ngay
khimg uit nghy ng it chuing
ta cung quan it cha'e dong ho
cham moe pluie mor ngay 8 mdt
{2 ¢iri hay 720 phue L& chu duing
{an P cheo, M ngay o chdm
mot phaie, sy v e chein T2
phia thi phad e 720 naay, i
thé mo el gl thing duee sie chy
coomor lan rong hae nam. Trong
khe dii chiic con lai hic e cing
o dung mdt iy ndne the (11 no
Ihimg ha Juiy), nénn o lan né
chi dimg bang vt muc d it
hign thiemg xuyin ciia this gian
dd, tie la hai lin mor ngay.
Lewis Carrofl

Trang 330. CAU PO ¢cUA
TARTAGLIA,

Lai gtz Quy tac khong nguoi
phu nit ndo bi &8 lai cimg vai
moOt npudi dan ong trid phi do
A chdng caa ¢o ra khicn cho
ho can 11 chuy&n d€ chd duoe
At ¢d qua sOng.
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NURY o 1 s Toa i
Chi ¥ Ki hig¢u nhu sau: ngdi
chong dau tien = HI, ngussi vo
dAu tign = W1, ..

1} H1 ¢hd W1 qua séng v trd i
2 chuyén.

2) W2 chd W2 sang sdng va trd
lai 2 chuyén.

3) 12 ché HI sang song va trd lai
cung vai W2: 2 chuyén.

4) H3 chd H2 sang 0ng vi s L
2 chuy&n.

9) H3 chd W3 sang sdng, sau d6
H2 e lai 3€ chd W2 sang song: 3
chuyén.

Lot gidi sau gidi bai toan chi vdi
2 lan chuyén chd. Cach niy e
Janix Podesta tac Forestsille, CA
nght r

1) Hi chd X7 W 15 La, 2
chuyé&n.

2) Wi chd W2 62 s ai: 2
chuyén.

3) W2 ché F2. W2 tra Lai: 2
chuyén.

4) W2 cha W3 3 ¢rd Lyi: 2

chuyén.

5) W3 ¢hd F13: 1 chuyén.
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toan hoc, 37-68
su hinh thanh, 39-41
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hai d&i var nd. Nam 2000, ba nhan duge gidn thudng danh cho
ngudi ¢o thanh tyu xudt sic cda Hoi cuu sinh vien miong Phai
hoc California.,

Nhiing cuon sach do b vigr da duge bien dich sang ti€ng
Nhit, ri¢ng Phin Lan. Slovakia, Séc, Hain Quac, Thd Nhi Ky,
tieng Trung Qudc phd thong v truyén thong, Bd Pao Nha,

tieng Y, tiéng Tay Ban Nha

Tac phdm cha ba gdm: Thmg thie todn hoe, Nidm v toan
hoc, Thém nhimg niem vui toan hoc, Fractal, Googol va nhimg caue
chuyén vé toan hoe khac, S ki digu aia todn hoc, Am nhac lip han,
Nhig vy xi—cang—dan tin hoc, Nhimg cudc phicu hae ciia Penrose
~ Chu meo ham hoe wan, Toan hoe cho tré em va moi ngie,
Toan hoc madi ngay, Nhimg daw an wwin hoc, Tan man vé toan hoc
Quyén saich mdi nhir cia ba chinh 1a Nhimg cude phicu hac me

aw Penrose — Chat meo ham hoc Toan,.



“Hiém khi ching ta bar gdp dugc mér cuon sach todan voi
luomg kién thitc phong phic va c6 chiéu sau nhu cuén sdach
nay. Sach cua Pappas khong chi théa man su 1o mo cua hoc
sinh, cua nhimg nguai yvéu thich todn hoc, ma con danh cho
ca cac nha nghién ciu. Pappas via la mot nha toan hoc vita
I mét nha tho. Bing ne duy sdc sdo cia mét nhi khoa hoc va
cai rhin ctia mor nha nghé thudr, ba da la chon nhitmg chu dé
li thii kich thich tri nédng tomg va khoi day niém dam mé cia
ban doc vé su bao la ki vi cua thé gidi todn hoc™.
— Clifford A. Pickover,
tde gid cuon Computers & the Imagination
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