CHUYEN VE NH{*NG CON SO

Lé Quang Anh, Ph.D.

Chuyén chung t6i mudn néi & day la chuyén vé nhitng con s8 nguyén ty
nhién, chuyén vé Todn hoc, chuyén vé Lich st Todn hoc, cling c6 thé |a nhitng
chuyén gi khac cé lién quan dén ching, cang nhiéu cang t6t. Cé thé coi day
Ia mot goi y vé mét trd choi danh cho ban doc |a hoc sinh, sinh vién hodc
nhitng ngudi uva thich Todn. Cac ban cé thé viét tiép, bd sung cau chuyén,
lam cho né phong phu thém lén.

Trong bai nay ching téi chi gidi han & nhitng con s6 tir 1 dén 10. C6 nhirng
coéng thirc, nhitng dinh Iy ching tdi khdng chirng minh (cé thé link tai liéu dé
ban doc ty tim). Mong cé dip khac ching tdi sé tiép tuc chuyén vé cac s6
tiép theo.
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e 1136 nguyén ty nhién dau tién va cling 1a so 1é dau tién.

1 13 d6 dai (hay la norm) cua vecto don vi.
1 la phan t&r don vi trong phép nhan (X) trén mot trudong, nghia la, vai bat ky
phan tl g nao clha trudng, ta cling cé:
1Xa=aX1l=a.
e 11lagid tri I&n nhat cha cdc ham sé lwgng gidc sine va cosine, nghia la, vdi bat
ky s6 thuc x nao ta ciing cé:
sinx<1va cosx<1,
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dang thirc xay ra tai x = 2 cho ham s6 sine va x = 0 cho ham s cosine.
e Xdac suat clla mot bién c6 nao dé bang 1 ¢ nghia 1a bién ¢6 ay hdu nhw chdc
chdn (almost certain) xay ral.
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e 1 latong cua tat ca cac phan s6 cé dang g khi n 1ay tat ca cdc gia tri nguyén

duong. No6i mot cach khac, ta co:
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! Trong Xac Suat hoc, mét bién ¢ hdu nhuw chdc chdn xdy ra khi va chi khi bién c8 bii ctia né c6 xac suat bang khong
(khdng nhat thiét phai la bién ¢6 rdng).



Do do (Lebesgue) clia doan thang [0,1] trén dwong thang thuc bang 1. D6 do
clia tap hop céc s6 vé ty trong doan thang [0,1] dy cling bang 1 béi vi d6 do clia
tap hop cac s6 hitu ty trong doan thang 4y bang 0 (zéro).

1 khéng phai |4 s6 nguyén td, cling khdng phai la hop s6 (composite number).
Theo Derrick Niederman, cé mdt sé it nha Todn hoc cho rang s6 1 1a s& nguyén
td trong do cé Henri Lebesgue.

Tong théng dau tién clia nudc MY |a George Washington (1732 - 1799). Ong
tai vi tir 30-4-1789 cho dén 4-3- 1797. Ngudi ta thwdng néi dua rang nhirng
nguwdi nhap cu chi can trad |6i dung cac cau hdi sau day 1a co thé trd thanh cong
dan My:

1. Aicd conggianh doc lap cho nudc My?
2. Aichu tri soan thao hién phap M§y?

3. Tha d6 cia nuwdc My & dau?

4. Trén td bac S1 cd hinh ai?

5. Céng trinh nao cao nhat tha d6 My?

S 1 tuong trung cho cdi tét nhat, diéu tdt nhat (number one, sd déach) trong
van hda mét sé nuwdec.
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YOU KNOW YOU ARE
THE NUMBER ONE

FOR ME
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2 1a s6 nguyén t6 chan duy nhat.
Mot s& nguyén duoc goi la chan khi s& ay chia hét cho 2. Nhuw vay s6 chan la
nhitng s6 tan cung bang0, 2, 4, 6, 8.
2-D |3 viét tat cla two-dimensional (hai chiéu). Trong Hinh hoc giai tich mét
phang c6 2 chiéu. Mbi diém trong mit phang duoc xac dinh bdi mot cip s6
(x,y) goi la toa d6 cha diém &y.
Trudng nhd nhat cé 2 phan t& 13 trudng {0,1} duoc dinh bdi hai bang toan +
va X nhu sau:

+ 01 |x|0|1
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Trong Hinh hoc Euclide 2 diém (khac nhau) xac dinh mot dudng thang. Néi 2
diém &y lai ta dwgc mot doan thang.
S8 2 c6 mat trong cdng thirc ndi tiéng cua Pythagore:

aZ+b? =,
trong d6 a va b 1a do dai hai canh géc vuéng va c 1a d6 dai canh huyén trong
bat ky mot tam gidc vuéng nao.
BO ba sd nguyén (a, b, ¢) nao thda coéng thirc trén dwoc goi la bd ba sé
Pythagore. Thidu: (3,4,5), (5,12,13).
C6 thé chirng minh dwoc rang cé vo sé bd ba s& Pythagore (danh cho ban doc).
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Hinh trén la tdm dat sét nung mang tén Plimpton 322 c6 nién dai khoang 2000
nam truwdc cdéng nguyén hién dwoc cat gilr tai Dai hoc Columbia (My). Trén
tdm bang nay cé chira 15 bd ba sd Pythagore (méac du xudt hién trudc
Pythagore gan 1500 ndm).

Can s6 cla s6 2, tirc 1aV/2 , 13 s6 vb ty dugc phat hién trude nhat - khodng 400
namtrudc TL - nho dinh Iy Pythagore. (Ching minh s8 v/2 vé ty danh cho ban
doc).
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Mt cdng thirc hinh hoc ¢6 lién quan dén s6 2 do nha Todn hoc da tai Leonhard
Euler (1707 — 1783) tim ra duoc la:

V+F-E=2,
trong dé V (vertices) |a s& dinh, F (faces) |a s6 mat va E (edges) s6 canh cla bat
ky khéi da dién 16i nao.
N&u mot tap hop cé n phan tl thi nd ¢6 2" tap hop con. Thidu nhuw T ={a,b,c}
thi T s& c6 23 = 8 tp hop con. Ta cé thé liét ké cac tap hop con cla T nhu sau:

@, {a}, {b}, {c}, {a,b}, {a,c}, {b,c}, T.

S8 2 13 co s6 cho hé nhj phan. Trong hé thap phan ta c6 10 ky tu (chit s6 =
digits): 0,1,2,3,4,5,6,7,8,9. Trong hé nhi phan ta chicd 2 ky tu: Ova 1. Sau day
la vai con sé viét trong hai hé thap phan va nhj phan:
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e N&u viét theo ti€ng Anh thi Two (s6 2) Ia s6 nguyén t& duy nhat khong cé mau
tw e, con thi bat c s& nguyén t6 nao viét bang tiéng Anh ciing chira it nhat
mot chit e, thi du nhw Three, Five,....

e Trong tiéng Anh (va tiéng Phap) ti€p dau nglr (prefix) chi s hai la bi. Thi du
binary system: hé nhi phan; banh biscuit: banh nuéng hai lan; bicycle: xe dap,
tire la xe hai banh?.

e Chuyén vé sb gao trén ban c&. Chuyén k& ring ngay xua c6 médt éng vua An
Do choi cd& vdi mot quan dai than. Vi quan ndy d3 theo gilp vua subt tir khi
vua mdi [&én ngdi, tdi nay vi quan d3 gia sip vé huu. Vua néi: “Trdm mudn cho
khanh mét mén qua, bét c thie gi khanh muén dé té long biét on cua Trdm.”
Vi quan suy nghi moét ltc réi nhin ban c& ¢6 64 6 va ndi: “Ha thén ciing khéng
can gi Idm, chi muén xin mét it gao vé séng tudi gia.” Nha vua néi: “Cén bao
nhiéu Trdm ciing cho, ndi di.” Ong quan vira chi ban c& vira cham rai néi: “O
thtt nhét ha thén xin 1 hat gao, 6 tht hai 2 hat, 6 thi ba 4 hat, 6 thi tw 8
hat,...ctt thé dén 6 cudi cting cta ban cd.” Vua hoi: “Chi ¢é vdy théi sao?” va
lien kéu quan thd kho 1&én cho thyc hién ngay yéu cau cda vi quan dai than.
Mot lGc sau, quan tha kho 1én thua: “Tdu bé ha, khéng dwoc g.” Va 6ng ta giai
thich: S6 hat gao c&r nhan déi méi khi qua 6 sau cho t&i 6 th&r 64, nhu vay
téng s6 hat gao tinh b&i cong thirc clia cap s6 nhan cdng bdi bang 2:

_n64
Sea=1+21+22+23+ +263= % =2% -1 (hat gao).
Tinh tron ra thi sé hat gao 13 18,000,000,000,000,000,000 hat, cdn ning

khodng 210 ty tan, du pha d3y nuwdc An D6 mét I1&p gao day 1 mét. Lam sao

2 Xe gdn may (motocycle) cling ¢ 2 banh nhung chic hdi xwa chua cé xe loai nay?



ta c6 thé san xuit ra chirng d6 gao? Vi quan dai than qud théng thai nén dat
cau chuyén cho vui v&i nha vua théi. Nguén & day:
http://www.singularitysymposium.com/exponential-growth.html.

313 s6 nguyén t6 |é dau tién.
3 |a s6 tam gidc (triangle number), nghiala3 =2+ 1.

1+2
=3

313 mét s8 Fermat (vi c6 dang 22" + 1).

3 Ia moét sd nguyén t6 Mersenne (vi cé dang 2™ —1).

Mot s chia hét cho 3 khi téng cac con s6 trong s6 ay chia hét cho 3. Thi du:
s6 417 chiahétcho3vi4 + 1+ 7 =12 va 12 chia hét cho 3.

3-D |3 viét tat cha chit three-dimensional (3 chiéu). Khdng gian ching ta dang
s6ng cd 3 chiéu. Gidc quan cla con ngudi chi nhan biét dwoc vat thé trong
khong gian 3 chiéu.

Theo Hinh hoc Descartes (Hinh gidi tich), mdi diém trong khong gian 3 chiéu
duwoc xac dinh bang mot bd gdm 3 s6 thuc cé thir ty (x,y,2).

Trong Hinh hoc Euclide, 3 diém khong thang hang xac dinh mot mét phang.
NGi 3 diém &y lai ta dwgc mét tam gidc.

Trong Hinh hoc Euclide, 3 diém khong thang hang xac dinh mot vong tron.

Pinh ly Johnson: (vé 3 dwdng tron bang nhau)

C6 3 duwong tron bdng nhau cdt nhau tirng déi mét tai 3 diém khdc nhau. Khi
dé duwdng tron qua 3 giao diém Gy ¢ cling bdn kinh vdi 3 dwéong tron dé cho.
(Chirng minh danh cho ban doc). Hinh A.

Hinh A.


http://www.singularitysymposium.com/exponential-growth.html

e Dinh ly Napoléon: (vé 3 tam gidc déu)
Néu ta vé bén ngoai mét tam gidc bét ky 3 tam gidc déu trén 3 canh cda tam
gidc dd cho thi trong tém 3 tam gidc Gy tao thanh mét tam gidc déu mdi.
(Chrng minh danh cho ban doc). Hinh B.
e Trong tiéng Anh cum tir “The Big Three” (Ba Pai Gia) c6 thé chi:
1. Ba ldnh tu |I&n gdp nhau tai Yalta thang 2, 1945 d€é giai quyét van dé
Thé Chién thir hai. D6 1a Joseph Stalin, Franklin Roosevelt va Winston
Churchill.

2. Ba hing xe hoi ldn nhat My. D6 |a General Motors, Ford va Chrysler.

3. Ba hang truyén hinh I&n nhat nuwéc My. D6 1a ABC, CBS va NBC.

4. Batrudng Dai hoc danh tiéng nhat nwdc My. D6 la Harvard University,
Yale University va Princeton University.

Stalin, Roosevelt va Churchill. Quéc ky nudce Phap.
e Qudc ky nwdc Phap cé 3 mau la Xanh, Trang, Pé tugng trung cho Tw Do
(Liberté), Binh Bdng (Egalité), Bdc Ai (Fraternité).
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e “Ba chén ngudi” (Three Legs of Man) la biéu twong chinh thirc cda ddo Man
(Isle of Man) trong Vwong Qudc Anh. Biéu tugng nay cd tir thé ky 13.
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e 413 hop s6 duy nhat théa dang thirc dic biét sau day:

4=2+2=2x2.

e Trong khong gian 3 chiéu, 4 diém khong cung phang tao thanh mat t& dién.
T& dién cé 4 mat, 4 dinh va 6 canh. T& dién déu la t& dién cé 4 mat |a 4 tam
gidc déu.

e Khong gian 4 chiéu:

Khong gian (Euclide) ching ta dang song |1a khéng gian 3 chiéu (dai, réng va
cao). Trong tadc pham Mécanique analytique (Co hoc gidi tich) xuat ban nam
1788, nha Toan hoc Phap Joseph Lagrange (1736 - 1813) d3 dua vao chiéu thi
tw cho khéng gian clda chidng ta: chiéu thoi gian3. R6i Hermann
Minkowski (1864 — 1909), mot nha Todn hoc nguwoi Blre, trong mot nghién clru
céng b6 ndm 1908 ciing cd thém khai niém khong gian 4 chiéu lam co s& cho
ly thuyét tuong déi cla Einstein phat trién.

e Djnh ly ban dé bén mau (The Four Color Map Theorem).

N&m 1852, Francis Guthrie, mot thanh nién ngudi Anh, nhan thay rang chi can
4 mau |a cd thé t6 ban d6 cac vung (tinh) cta nudc Anh sao cho hai viing cling
bién gidi canh nhau ¢ mau khac nhau. Thoi dy, nwdc Anh dugc chia ra lam
39 vung. Francis hoi Frederick, ngudi anh cia minh, 1a ¢ thé tdng quat nhan
xét trén cho tat ca céc loai ban d6 khdng. Frederick Guthrie la hoc trod clia nha
Todan hoc Augustus de Morgan (1806 — 1871)*. De Morgan cho la nhan xét cua
Francis dung va cd thé téng quat dugc nhung khéng dua ra dwoc chirng minh.
Ngudi ta goi d6 1a gid thuyét bén mau hay la dv dodn bén mau (The four color
conjecture).

Dy doan nay chinh thirc dugc chirng minh vao ndm 1977 (that ra 13 kiém
chirng) bang phuong tién dién toan hién dai b&i hai nha Toan hoc Kenneth
Appel (1932 — 2013) ngudi My va Holfgan Hanken (1928 - ), nguoi Birc. T do
du dodn nay da tré thanh Djnh ly bdn d6 bén mau.

3 V& Toan hoc thuan tdy thi nguoi ta cé khong gian n chidu R™ bang cach mé rdng bd ba s6 thuc (x,y,z) € R3 thanh
bé n s6 thuc (x,...,xn) € R™ .

4 Augustus de Morgan 1a nha Todn hoc va Luan ly hoc ngudi Anh. Cé céc cong thirc vé thuyét Tap hop va Luén ly
hoc mang tén 6ng.


https://en.wikipedia.org/wiki/Hermann_Minkowski
https://en.wikipedia.org/wiki/Hermann_Minkowski
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e Dinh ly Lagrange (vé 4-binh phuong):

Mai sé nguyén tw nhién déu la téng cta binh phwong cta 4 sé nguyén khdc:

n=a?+a%+a3+a;j,
trong dé a,, a,, as va a, la 4 sé nguyén.

Thi du:
3 = 1%+ 1%+ 1%+ 0?
31=5%+22+1%+12
310 = 172+ 42+ 22+ 12,

Pinh ly nay dugc nha Toan hoc Joseph Lagrange chirng minh vao nam 1770.

e Nhom Klein cé 4 phan t&r |a nhém nhd nhat khéng ¢é tinh cyclic.
*lelal|lb|c
e|le|a|b

aj|e|c

1] [~ ]

b|b|c|e

c|c|bla|e

V={ab/a’=b’=e}

e Tl thoi Plato cho t&i thoi Trung ¢8, Quadrivium 1a tir La tinh dé chi 4 bé mon:

S6 hoc, Am nhac, Hinh hoc, Thién van hoc.
e (Cb6 4 muatrong mét nam: Xuan, Ha, Thu, Bong.
e C6 4 phuong hudng: Dong, Tay, Nam, Bac.

e (O 4yéutd ciutao nén cudce sdng: Llra, Khdong khi, Nudc, Dat (theo Plato).



e C6 4 thé loai nhac cu cta dan nhac giao huéng: Dan day (String), Kén gb
(Woodwind), Kén déng (Brass), B6 gb (Percussion).

e (b 4 chdt (nwdc) trong mdt bd bai Tay: Co, RS, Chudn, Bich.

e (06 4 giai doan trong d&i mot con ngudi: Tré con, Thiéu nién, Trwdng thanh,
Tuéi gia.

e Trong ky thuat xe hoi, ky hiéu 4WD la viét tat cia Four-Wheel Drive, c6 nghia |3
xe dugc kéo & cd 4 banh (thich hop chay dudng xau hodc doi déc).

5

e 5138 nguyén té.

e 513 mot s6 Fermat (vi c6 dang 22" +1).

e Ludt 5 gidy (five-second rule): theo vian hda mét s6 nudc phuong Tay, néu thuc
pham rét xudng dat duwoc lwvgm |én ngay trong khodng thoi gian nhd hon 5
giay thi c6 thé an dwoc ma khong sg mat vé sinh. Cé ngudi cho rang bon tré
con dat ra qui luat nay ch& khong phai nguoi lon.

Dodacan Qctahed rom
odecanedron Aair
Fire the Universe Water

Tetraedron TKeosahedron

e 5 hinh khdi Plato. D6 Ia t& dién déu (4 mat), khdi vudng (6 mat), khdi bat dién

déu (8 mat), khéi thap nhi dién déu (12 mat) va khéi nhi thap dién déu (20
mat). T4t ca nhitng mat cda cac hinh khdi nay |a nhitng da gidc déu. Taisao5
hinh khéi déu nay dugc dat tén cia nha Triét hoc Plato®? D6 la vi trong tac
pham Timaeus duoc viét vao khodng ndm 360 TTL, Plato d3a gén cho cdc hinh
khéi nay y nghia nhw sau: Itva, dét, khéng khi, nudc (4 yéu td cha sy sdng) va
vd tru.
Euclide trong tac phdm Elements cho rang chi c6 5 loai khéi da dién déu néi
trén ma thoi. Co thé ngudi ta d3 biét vé ching hang ngan ndm trudc. Hinh
duédi day chup dwoc & Scottland cho thdy nhitng hinh khéi nay duogc khac
trong d4 co nién dai khoang 2000 nam TTL.

5 Plato 1a nha Triét hoc Hy Lap (khoang 425 — 348 TTL).


https://en.wikipedia.org/wiki/Timaeus_(dialogue)
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Hinh 2a. Hinh 2b
Moi géc trong bang 108°.
Néu ta néi cac duong chéo lai ta dwgc mot ngdi sao 5 canh.
Ty s6 vang ® (xem hinh 2b):
dwong chéo _ AD _ V5+1

= .
canh AB 2

Trén mobi canh clia ngdi sao ta cé:
doanlén _ EF _ cl)=\/§+1 6
doannhdé JF 2

e Hoc sinh trung hoc d3 biét rang phuong trinh da thirc bac hai
ax’+bx+c=0
6 thé gidi dugc bang cong thirc chira cac phép toan thong thudng va cin thire
trén cac hé s6 cla phuong trinh. Cu thé, hai nghiém (thuc hay 3o0) cla phuong
trinh cho béi:
_ -bFVbZ-4ac

2a

X

Cac nha Toan hoc & thé ky 16 ciling d3 biét cac phwong trinh da thirc bac ba va
bac bdn cling gidi dwoc qua cdc phép todn théng thuwdng va can thirc. Va ho
tim cach giai cac phwong trinh da thic bac nam:
ax>+ bx* + o+ dx?+ex+f=0

nhuwng khong lam dugc. Ho dau cé biét rang viéc ay, mdt cach téng quat vé ly
thuyét, 1a khdong thé lam dugc. Phai doi dén dau thé ky 19, nha Toan hoc xuét
sac ngudi Na Uy Niels Henrik Abel (1802 — 1829) méi chirng minh dwoc rang
khéng thé gidi dwoc phuong trinh da thirc bdc ndm bang cac phép toan thong
thuong va can thirc. Khoang 10 nam sau, nha Toan hoc thién tai (hnhwng dodn

6 Xem them bai viét Ty sé vang va ddy Fibonacci trong Rosetta.vn/lequanganh cla cung tac gia.
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ménh) ngudi Phap Evariste Galois (1811 - 1832) chirng minh dugc diéu téng
quat hon: Khéng thé gidi dwoc phuong trinh da thire tir bdc ndm tré 1én bang
cac phép toan théng thuong va can thic’.

e Biéu tugng cia Thé Van Hoi cla thé gidi Ia hinh gdm 5 vong tron cé 5 mau:
Xanh, Vang, Pen, Xanh luc va Do (thuwong dugc goi theo tiéng Anh 1a Olympic
rings). Biéu tugng nay duogc thiét k& bdi Coubertin vao ndm 1912. Theo giai
thich cta tac gia thi 5 vong tron twgng truweng cho 5 chau luc cé van dong vién
tham du dai hoi: Chau Phi, Chau A, Chau M, Chau Uc va Chau Au. Con 5 mau,
cling vin theo giai thich cta tac gia, 1a nhitng mau cé trén céc cd clia tt ca cac
nuwdc tham du.

Ngii giac dai & Arlington, Virginia, My.

e Ngii Gidc Pai (Ldu Nam Gdc) la kién triac vi dai vao hang I&n nhat thé gidi, tru
s& cla BO Qudc phong My tai Arlington, Virginia. Hinh ngii gidc déu bén ngoai
c6 chidu dai mdi canh 13 921.6 feet (tirc 1a 280.9 met). Toa nha nay duoc thiét
k& b&i kién tric su George Bergstrom (1876—1955) va dugc xay dwng bdi hdng
thau John McShain & Philadelphia. Kh&i cdng xay dwng tir ngay 11 thang 9
nadm 1941 va dua vao s dung ngay 15 thang 1 ndm 1943, duwdi thoi cha Tong
théng Roosevelt.

7 Xem thém chuyén vé hai nha Todn hoc nay trén Rosetta.vn/lequanganh clia cling tac gia.


https://en.wikipedia.org/wiki/George_Bergstrom
https://en.wikipedia.org/wiki/John_McShain
https://en.wikipedia.org/wiki/Philadelphia
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6=2X3,chonén6lahopsd. Ngoaira6céd3uwdcsdlal,2,3va6=3!

6 la s6 nguyén nhd nhat khéng chinh phuong, cling khong nguyén té.

S8 6 = 2 X 3 14 tich cla hai s& nguyén td, ta goi 6 la s6 bdn nguyén té (semi-
prime).

SO 6 la sd tam gidc, nghiala 6 =3 +2 + 1.

oo T
%

1+2+3

U.S. Navy Blue Angels.
(Ddi Thién Than Xanh cla Hai quan My).

S8 6 1a s8 ly twéng (a perfect number), nghia la bang téng s6 tat cd cac wdc s6
thucswciané (kécasé1): 6=1+2+3.

SO ly twdng rat hiém. Hai con sé ly twdng tiép theo la s6 28 va 496 (ban doc
tu kiém tra). Hién nay ngudi ta biét dugc it hon 50 con s8 ly twdng va ngudi
ta tw hoi liéu cd mot cdng thirc ndo dé xac dinh mot cédch téng quat sé ly tudng
hay khéng?

Luc gidc déu |a da giac 6i c6 6 canh bang nhau va 6 géc trong bang nhau (va
bang 120°). Luc giac déu ndi ti€p trong vong tron, ban kinh vong tron dai bang
canh luc gidc. Hinh duwdi day cho thay thém vai tinh chat hién nhién khac cda
no.

Ngoi sao David (Star of David). Chdng hai tam gidc d&u bang nhau sao cho 6
dinh cta ching tao thanh mot luc gidc déu. Ta dwoc mdt hinh ngdi sao goi la
ngobi sao David.


https://www.blueangels.navy.mil/
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e Ngbisao David |a biéu twong cta dao Judaism (Do Thai gido) dugc thay tir thoi
Trung c6. Nam 1948, khi quéc gia Israel dwoc thanh |ap, ngdi sao David xuat
hién trén qudc ky cta tan qudc gia nay.

Ngoi sao David va qudc ky Do Thai.
e Dinh ly ngoi sao David do Henry Gould (sinh nam 1928), gido su truwong Dai

hoc West Virginia, phat hién ra nam 1972.
Dinh ly nay lién quan dén tam giac Pascal nhu hinh duwdi day.

n—f\\ n—1
i 5 10 10 5 1 (i) (*]

i/i“#l]

18 28 56 70 56 28 8 | <]
kL~ k+ 1

1 9 36 B84 126 126 84 36 9 1

Ta chu y dén s6 35. Con s6 nay bi bao boc gan nhat béi tam gidc déu tao boi
ba con s6 15, 35 va 56. Con s6 35 ciing bi bao boc gan nhat béi tam gidc déu
tao b&i ba s6 20, 21 va 70. Haitam gidc déu nay tao thanh mot ngbi sao David.
Ta nhén thay:

ged (15,35,56) = ged (20,21,70) = 1,8
Day la mét trwong hop dac biét cha dinh ly sau:
Trong tam gidc Pascal, wdc s6 chung Ién nhdt cua bé ba cdc con sé tao thanh
hai tam gidc déu bao quanh mot sé thi bdng nhau.
Pinh ly dwoc dién ta bdi cong thirc:

ged {(:22): Gra), ()} = ecd {(1), G20, G}

8 gcd = great common divisor (Udc s6 chung 1&n nhat).
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o) ong mat duoc tao bdi nhidu “don vi” (cells), mdi “don vi” cé dang hinh tru
day 13 hinh luc gidc déu.

7

7 1a s6 nguyén t8, khéng nhitng thé, 7 la s6 nguyén t6 Mersenne (vi cé dang
2n_1).
Néu ta |y s8 1 chia cho s 7 ta s& gap hién tugng s thap phan tuan hoan chu
ky 6 xuat hién:

2 =0.142857 142857....

7_

n N NPT o ae N LA Ao .
Néu ta |ap lai cach lam trén vdi so - ta sé dugc mot s6 thap phan tuan hoan

chu ky 16.
Chu y rang néu khai trién thap phan clia mét sé thyc 1a vé tdn khéng tuén hodan
thi sé thuc 8y |a s6 vé ty. Thi du:

e =2.718281828459....

Téng hai mét ddi dién clia mdt con xuc xac (hot xi ngau) bao gid cling bang 7.
Tai sao? C6 thé dé cho c6 sy can bang va nhu vay trdnh gian 1an trong cac tro
choi (c& bac). Y kién nay khong dugc sw dong thuan vi con xic xac da xuat
hién tlr 3000 nam trudc TL (G. Possehl. The Indian Ocean in Antiquity), khi 8y
chac chuwa cé c& bac (gian 1an).

C6 7 bai toan Thién Nién Ky, trong dé c6 mét bai da dugc giai xong: Chirng
minh Du dodn Poincaré.’ Vién Todn hoc Clay tang giai thwdng 1 triéu dollars
cho bét cr ai gidi duwgc mot trong nhitng bai dy. Perelman giadi duoc bai Toan
Poincaré nhuwng tir chéi gidi thudng. Dwdi day 1a 7 bai toan Thién Nién Ky:

% Tim doc sach Tir Poincaré dén Perelman hodc bai viét Gidi Oscar Il cha cung ngudi viét.
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The seven Millenium problems are:

» P versus NP problem
» Hodge conjecture
» Poincaré conjecture ----(solved)

» Riemann hypothesis

» Yang—Mills existence and mass gap

» Navier—Stokes existence and smoothness
» Birch and Swinnerton-Dyer conjecture

Nhirng s6 7 néi tiéng:

1.
2.

7 luc dia: A, Au, Phi, Uc, Bic My, Nam M§, Nam cuec.

7 ngay trong tuan: Th hai, Th&t ba, Th tw, Thit ndm, Thi sdu, Thi by,
Chua nhat.

7 ky quan thé gidi (cii): Kim tu thap I&n Giza, Vudn treo Babylon, Dén nir
than Artemis & Ephesus,  Tuogng than Zeus & Olympia, Md vua
Mausoleum & Halicarnassus (Ba Tu), Twgng than Helios & ddo Rhodes, Hai
dang & cang Alexandria.

7 ky quan thé gi¢i (mdi): Tda nha Empire State (New York), Pap Itaipu
(bién gidi Brazil va Paraguay), Thap CN Toronto, Kinh dao Panama, budng
ham qua bién Manche, Delta Works (céng trinh ngdn bién cta Ha Lan),
Cau Golden Gate (California).

7 mau cla quang phd anh sing thién nhién: Dé, Cam, Vang, Luc, Xanh,
Cham, Tim.
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DPéap thly dién Itaipu & bién gidi Brazil va Paraguay.
Chuyén vé 7 cay cau.

Trong thoi gian & Vién Han Lam Saint Pertersbourg, Euler c6 nhan dugc mot
birc thu thu vi tir thanh phé tho méng Kénigsberg, thudc nuwdc Phé (nay la
Kaliningrad, thuéc Nga). Dong séng Pregel chay qua thanh phd Konigsberg
tao nén 1 hon ddo nho & gitra roi tach thanh 2 nhanh riéng biét. Thanh pho
bi chia thanh 4 khu, cé 7 cdy cau ndi 2 khu véi nhau (nhu so d6). Vao mét ldc
nao do, Carl Leonhard Gottlieb Ehler, thi trwdng thanh phd Danzig canh bén,
mudn di bo dao qua Kénigsberg nhu mét khach du lich, di qua tat cd cac cay
cau, khéng ngai dudng xa. Ehler mudn héi nhu thé nay:

Liéu ngudi khdch du lich cé thé di bd qua thanh phé, viéng tét cé cdc khu
vire va chi di qua méi cdy cdu mét lén duoc hay khéng?

Ong viét thu nho Euler tra 1oi.

Euler cé y nghi ban dau rang day khong phai |1a cau héi danh cho nha Toan
hoc. That vay, khdng cé mdt cong cu ndo cé san trong cac nganh Toan dé g&
nhitng loai cdu d& nhu thé nay. Chot Euler nhé lai rang Gottfried Wilhelm
Leibniz (1646-1716), mot nha Todn hoc nguwoi Buc va Christian Wolff (1679-
1754), mot hoc tro cla Leibniz, cé goi y mét nganh Hinh hoc ma&i ma Leibniz
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goi |la Analysis Situs (Phdn tich Vi tri hodc |a Hinh hoc Vj tri), ta c6 thé tim thay
chat anh sang khi ap dung mén Hinh hoc nay vao truong hop & day duoc
chang? Mot khi Euler da quan tam t&i thi khdong co gi ngan dugc 6ng.

Qua that, Euler Iam dwoc nhiéu hon 1a chi cung cdp cau tra 107 dwoc/khéng
cho bai todn dy. Ong tim ra dugc diéu kién nao ngudi ta cé thé thuc hién
duogc cudc di dao theo cdch da néi va diéu kién ndo khéng thé thuc hién duorc.
Euler cho céng bd bai bdo nhan dé “Solutio problematis ad geometriam situs
pertinentis” (L& gidi cua mét bai todn vé Hinh hoc vi tri) duoc cong bd bdi
Han LAm Vién Khoa hoc Saint Pertersbourg ndm 1736 c6 thé coi nhu |a bao
trwdc sy ra doi cda hai nganh Toan hoc méi: Ly thuyét vé dé thi (Graph Theory)

D D
€ A
C
E
B

Cé4vungA, B, C, va D. S6 cay cau din t&i mdivung lan luot 13 5, 3, 3, va 3. Diéu kién ton tai
con duong thda yéu cau, theo Euler, 1a ¢é 0 vung hoic 2 ving ma s& ciy ciu dan t&i la sd lé.

va Topology.

Nhuw vay con dwdng khdng tén taivi cé hon 2 ving (that ra |a 4 ving) theo d6 s6 cay cau dan
t6i 13 56 1& (LQ.A).

Decimal Digits 0-9

S HHddH68H4HEH

f b

SelectAlpha Characters

“» HHEHEEHHH

e Cc

= HHBEBHHHHE

Sap dat 7 doan (7 segment display). Khi lai xe ngoai dudng ching ta thuong

thay nhitng bang dén do céng 16 dung [én cé muc dich théng bdo mét van dé
gi d6 vé giao thdng & doan duwong trudec mat. N6 duoc két hop bdi nhirng con
chi¥, nhi*ng con s6 dé tao ra thong tin don gian. Mbi con chit, mbi con s6 duoc
tao ra b&di mét thiét bi gdbm 7 chi tiét (7 doan) nhu hinh trén. Thiét bi nay dwoc
Carl Kinsley phat minh va duwgc cap bang sang ch& ndm 1903 tai M. Ngay nay
thiét bi dwoc cai tién rat nhiéu nho su tién bd cta ky thuat dién tir.
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Pinh ly 7 vong tron.

Cho mét vong tron bét ky. VE sdu vong tron tiép xuc bén trong vdi vong tron
dd cho va méi vong tron nhd tiép xuc vdi hai vong tron ké bén. Goi A, B, C, D,
E va F la cdc tiép diém cda sdu vong tron nhd vdi vong tron Ion. Khi Gy cdc
dwong théng AD, BE va CF déng qui tai mét diém.

Dinh ly nay do Cecil J. A. Evelyn, G. B. Money-Coutts va J. A. Tyrrell cdng bd

lan dau tién vao ndm 1974 (The seven Circle Theorem and Other New
Theorems. Stancey International. London. 1974.)

Chirng minh c6 thé xem tai day:
http://stanleyrabinowitz.com/bibliography/sevenCircles.pdf.

8

SO 8 ¢ cac wdc s6 la 1,2 va 4. Ngoai ra sé 8 dugc phan tich thanh 8 = 23

2

2
N&u mdi canh clia mot khai vudng 1a 2 don vi thi khdi vudng ay cé thé tich bang
8, nghta |a c6 thé chia kh6i vudng ay thanh 8 khdi vudng don vi.
Bat giac déu (regular hexagon): da giac cé 8 canh bang nhau va 8 géc trong
bang nhau va bang 135°.




19

e Co6 thé tinh dién tich mot hinh béc gidc déu canh a bang cach “cat va rap” nhu
hinh dudi day:.

S =canh hinh vu6ng=%+ a +%= (1++/2)a.

A= dién tich hinh bat gidc du = ((1 + vZ)a) —a?=2(1+vZ)a’.

~
/

ke

[

4
N A ...

Phap luan (dhammacakka) nghia la banh xe phdp. Trong Phat gido, phap luan
thuong duwgc vé nhu moét banh xe tdm nhanh, twong trung cho Bat chinh dao.

e T4t ca nhitng bang STOP (dirng lai) & My va hdu hét cac nwdc ndi tiéng Anh

déu c6 dang cla moét bat gidc déu. Bang STOP xuat hién lan dau tién & My vao
ndm 1915 tai tiéu bang Michigan, sau d6 vao ndm 1922 dugc chuin thuan bédi
Vidn Phong Xa 16 My (American Association of State Highway Officials AASHO).
Riéng tai mét s6 tinh bang & Canada bang nay mang hai thir tiéng Anh va Phap.

e Chia mét hinh vudng thanh nhirng tam gidc nhon (ba géc déu nhon) 1a mot bai

toan d6 co tir lau. Nam 1981, Charles Cassidy va Graham Lord ching minh
dwoc rang 8 Ia con s6 tam gidc nhon nhé nhét (J. Rec. Math., vol. 13, no. 4,


https://vi.wikipedia.org/wiki/Ph%C3%A1p_(Ph%E1%BA%ADt_gi%C3%A1o)
https://vi.wikipedia.org/wiki/B%C3%A1t_ch%C3%ADnh_%C4%91%E1%BA%A1o
https://en.wikipedia.org/wiki/American_Association_of_State_Highway_and_Transportation_Officials
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1980/81, pp. 263-268). Ngoai ra cac tac gia cling cho thay ton tai nhirng |oi giai
ma s tam gidc nhon phai |a s6 chén I6n hon 8.

Hau hét nhén cé 8 chan va 8 mat. Ngudi ta chi méi phat hién duwoc mot loai
nhén c6 6 chan co tén la Orb Weaver (hinh bén phai).

9 13 mdt s6 chinh phuong vi 9 = 32,

Mot s8 chia hét cho 9 khi téng cac con s6 trong s6 ay chia hét cho 9. Thi du:
s6 2367 chiahétcho9vi2 +3 +6+7=18va 18 chia hét cho 9.

C6 vai két qua thu vi lién quan s6 9:

12345679 x 9 =111111111
12345679 x 18 = 222222222

12345679 x 81 = 999999999.

Phuong phédp bo 9 (casting out nines) cé tir thoi Hy Lap ¢é dai, duwoc tu siLa
M3 Hyppolytus (170 — 235) mé ta trong The Refutation of all Heresies. N6 dung
dé kiém tra bon phép tinh s& hoc, nhwng gia tri cha phwong phap rat han ché
(khéng phat hién hét sai sét).


https://en.wikipedia.org/wiki/Refutation_of_All_Heresies
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Mot thi du cho todan nhan:
Chioscking Multiplication:

478
4.25&.*.1? |
x TE4 — B
17060 Y
14120 Pand, s
# 4265 g
TRATED
L AxB=12 *-5

e Hé mat troi (Thai dwong hé) la hé hanh tinh c6 Mat Troi & trung tam va
cac thién thé quay quanh trong pham vi luc hap dan ctia Mat Troi.
Trudc day ngudi ta cho rang hé mit trdi cé 9 hanh tinh chung quanh, ké tir
trong ra ngoai la: Sao Thay (Mercury), Sao Kim (Venus), Trai D4t (Earth), Sao
Hoéa (Mars), Sao Méc (Jupiter), Sao Thd (Saturn), Sao Thién Vuong
(Uranus), Sao Hai Vuong (Neptune) va Sao Diém Vwong (Pluto). N3m 2006, Hoi
Thién Van hoc Thé gi¢i khdng xép Sao Diém Vuong vao trong hé mat troi nira
ma x&p hanh tinh nay vao nhém “hanh tinh lun” (dwarf planets) trong dé cé
sao Ceres va Eris.

Hé mat troi cdé 8 hanh tinh chung quanh (khéng c6 Sao Diém Vuong).

e Vong tron 9 diém (Euler).
Cho tam gidc ABC bat ky. Chuy 9 diém sau day:
1. 3trung diém Iy, I va I3 cha ba canh BC, CA va AB.
2. 3 chan duong cao Hi, Hz va Hs trén ba canh BC, CA va AB.
3. 3trung diém J1, J2 va J3 cla ba doan thang HB, HA va HC néi truc tam H
cla tam giac ABC vgi 3 dinh A, Bva C.
Khi dy 9 diém ndi trén cung nam trén mot vong tron goi la vong tron 9 diém hay
vong tron Euler (Hinh 1).


https://vi.wikipedia.org/wiki/H%E1%BB%87_h%C3%A0nh_tinh
https://vi.wikipedia.org/wiki/M%E1%BA%B7t_Tr%E1%BB%9Di
https://vi.wikipedia.org/wiki/Thi%C3%AAn_th%E1%BB%83
https://vi.wikipedia.org/wiki/T%C6%B0%C6%A1ng_t%C3%A1c_h%E1%BA%A5p_d%E1%BA%ABn
https://vi.wikipedia.org/wiki/Sao_Th%E1%BB%A7y
https://vi.wikipedia.org/wiki/Sao_Kim
https://vi.wikipedia.org/wiki/Tr%C3%A1i_%C4%90%E1%BA%A5t
https://vi.wikipedia.org/wiki/Sao_H%E1%BB%8Fa
https://vi.wikipedia.org/wiki/Sao_H%E1%BB%8Fa
https://vi.wikipedia.org/wiki/Sao_M%E1%BB%99c
https://vi.wikipedia.org/wiki/Sao_Th%E1%BB%95
https://vi.wikipedia.org/wiki/Sao_Thi%C3%AAn_V%C6%B0%C6%A1ng
https://vi.wikipedia.org/wiki/Sao_H%E1%BA%A3i_V%C6%B0%C6%A1ng
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Hinh 1 Hinh 2.

MGt chat Lich str: Leonhard Euler (1707 1783) la ngwdi dau tién nhan thay
rang trong tam G, truc tdm H va tdm vong tron ngoai ti€p 2 thang hang, ngoai
ra ching con thda hé thirc:

Nam 1821, cac nha Todn hoc Charles Brianchion (1783 — 1864) va Jean-Victor
Poncelet (1788 — 1867) chitng minh dwoc rang 3 chan dudng cao va 3 trung
diém cla céc canh tam gidc cung & trén mot vong tron. Nam sau, nam 1822,
nha Toan hoc Karl Wilhem Feuerbach (1800 — 1834) kham pha lai rang 6 diém
nai trén & trén mot vong tron, ngoai ra éng con bé sung thém 3 diém nita cling
thudc vong tron 4y, d6 [a 3 trung diém cla ba doan thang ndi truc tam cla
tam gidc v&i 3 dinh cla tam gidc. Cho nén mot s8 ngudi goi vong tron 9 diém
|a vong tron Feuerbach. Ciing ndm 4y, Feuerbach chirng minh duoc vong tron
9 diém ti€p xuc vdi vong tron ndi ti€p va cac vong tron bang ti€p cla tam giac
(Hinh 2).

9 Ong Gia clia Téng thong Roosevelt (Roosevelt’s Nine Old Men): Ta biét ring
T&i Cao Phap Vién Hoa Ky gdbm cé 9 thanh vién (9 Tham phan t6i cao). Nam
1937 c6 mot sy bat ddngy kién vé mot van dé nao d6 gitra Téng thdng Franklin
Roosevelt va T6i Cao Phap Vién. Trong mét cudc ndi chuyén, Téng thdng goi
cdc vi Thdm phan 1a the nine old men. Tir d6 c6 cum tir Roosevelt’s Nine Old
Men dé chi 9 vi ThAm phan T6i Cao Phap Vién Hoa Ky.

9 Ong Gia cla Disney (Disney's Nine Old Men): Hoat dong chinh cla cong ty
Walt Disney (The Walt Disney Company) khi mai thanh |1ap vao nam 1923 la
san xuat ra phim hoat hinh. Thoi gian dau, cdng ty cé 9 hoa si tai danh lam
nong cot (khéng phai Walt Disney vé phim!), nay ho d3 qua doi hét. Nhan vién


https://fr.wikipedia.org/wiki/Leonhard_Euler
https://en.wikipedia.org/wiki/The_Walt_Disney_Company
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cdng ty va gidi bao chi thoi 8y goi 9 hoa si nay |a The Disney’s Nine Old Men (9
Ong Gia cta Disney). Tén cla 9 hoa si nay la (xép theo thi ty alphabet cla
family name): Les Clark (1907 — 1979), Marc Davis (1913 — 2000), Ollie
Johnston (1912 — 2008), Milt Kahl (1909 — 1987), Ward Kimball (1914 -
2002), Eric Larson (1905 — 1988), John Lounsbery (1911 — 1976), Wolfgang
Reitherman (1909 — 1985) va Frank Thomas (1912 — 2004).

e 9 nang Muses: Trong chuyén Than thoai Hy Lap, ngoai nhitng than va nit than
mai vi 6 mot 1anh vire riéng, mot quyén lyc riéng, con cé nhitng nang Muses
phu trach mdi ngudi mot 1anh vuc nghé thuat. Thudng ngudi ta dich Muses
sang tiéng Viét 1a Nang Tho thiét nghi 1 khdng duoc chinh xac 1am nhu ban
doc thay sau day (xép thi tu alphabet): Calliope (Anh hung ca), Clio (St), Erato
(Tinh yéu), Euterpe (Am nhac, tho tinh), Melpomene (Bi kich), Polyhymnia
(Thanh ca), Terpischore (Nhay mua), Thalia (Hai kich), Urania (Thién van)2°.

10

e 10=2x5,do dd 10 la s6 ban nguyén t6 vi la tich cha hai sé nguyén td 2 va 5.
e 10lamétsdtamgidacvil0=4+3+2+1.
Hon nita, s6 10 13 téng ba s tam giac:

10=1+3+6.
O
o o0
o o0 | N N
o [ N 00 o000
1 1+2 1+2+3 1+2+3+4
1 =3 =6 =10
e 1013 modt s6 tir dién (a tetrahedral number):
10=6+3+1.
]
/ \»
* o0
* 9
¢ ®
10

10 Thién van & day khdng phai la Thién van hoc, mot nganh cla Todn hoc (trwdc thé ky 20). Thién van & day 13
chuyén cua cac vi sao (nhu Alphose Daudet k& trong Les Etoiles). Ngoai ra tén clia nang Urania dugc dung dé dat
tén cho mot hanh tinh trong Thai duwong hé, sao Uranus.


https://en.wikipedia.org/wiki/Marc_Davis_(animator)
https://en.wikipedia.org/wiki/Ollie_Johnston
https://en.wikipedia.org/wiki/Ollie_Johnston
https://en.wikipedia.org/wiki/Milt_Kahl
https://en.wikipedia.org/wiki/Ward_Kimball
https://en.wikipedia.org/wiki/Eric_Larson
https://en.wikipedia.org/wiki/John_Lounsbery
https://en.wikipedia.org/wiki/Wolfgang_Reitherman
https://en.wikipedia.org/wiki/Wolfgang_Reitherman
https://en.wikipedia.org/wiki/Frank_Thomas_(animator)
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S6 10 dugce dung lam co s cho hé thdp phan, hé dém thdong dung nhat. Ngudi ta cho
rang li do 1a do con ngudi c6 10 ngdn tay dung nhu 13 10 con s& (digits).
Mét hé (metric system) la hé do ludng cia hau hét cac nwdc trén thé gidi dat co s&
trén co s6 10. Ta chuyén da&i tir don vi ndy qua don vi khac bang cach nhan 10 (tic Ia
thém mot s6 0 bén phai:
1 centimet = 10 millimet, 1 decimet = 10 centimet, 1 met = 10 decimet,
1 decamet = 10 met, 1 hectomet = 10 decamet, 1 kilomet = 10 hectomet.
Ta c6 thé kiém chirng dwoc rang:
10! =7!6!
Liéu c6 thé nghi ra giai thira mdt s& nguyén bang tich giai thira hai s6 nguyén khac
khong? Cau trd |&i 1a ¢6. That vay, |dy mot s6 nguyén tly y B. Dat A = B! Thé thi ta
co:
Al=AX(A-1)1=B! X (A-1)!.
Thidy: TaldyB=5. Tacd A=5!=120. Nhuw vay ta co:
120! =51 x 119!,
10 diéu rin:
Muoi diéu ran la danh sach cdc ménh [énh dao dirc va ton gido, theo Kinh thanh,
dwoc Thién Chia (Gia-vé) phan truyén cho Mbi-sé (Moses) & nui Sinai va dwoc khac
vao hai phién da. Mudi diéu rian déng vai tro quan trong trong Do Thai gido (Judaism)
va Kit6 gido (Christianity).

10 cap d6i nghich cla Pythagoras:

Gidihan | L& It Tréi Puyc | Dong | Thang | Toi Xau Vuéng
V6 han | Ch3n | Nhiéu | Phai Cai Tinh Cong | Sang | Tét Chit nhat

S6 10 13 s6 tinh bang (provinces) cua Canada.

S6 10 Downning Street London la dia chi dinh Thd Tuéng Vuong Quéc Anh, cho nén
gidi bao chi phuong Tay chi can ndi “Tin ndy xudt phdt tir s6 10” 1a ngudi ta biét tin tlr
dau ra.


https://vi.wikipedia.org/wiki/Kinh_Th%C3%A1nh
https://vi.wikipedia.org/wiki/Thi%C3%AAn_Ch%C3%BAa
https://vi.wikipedia.org/wiki/Moses
https://vi.wikipedia.org/wiki/N%C3%BAi_Sinai
https://vi.wikipedia.org/wiki/Do_Th%C3%A1i_gi%C3%A1o
https://vi.wikipedia.org/wiki/Kit%C3%B4_gi%C3%A1o
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e JohnTyler (1790 -1872) Ia vi Téng Théng thir 10 ciia M. Ong k& vi Téng Théng William
Henry Harrison (1773-1841), ngudi vira ma&i dam nhiém vai trd Téng Théng trong
dung 1 thang (qua doi vi bénh sung phéi). John Tyler cling 1a vi Téng Théng dau tién
trong lich st nuwéc My khong do dan bau Ién.

e Xald I-10 (Interstate 10) 13 xa 16 xuyén qua nudc MY, ndi lién hai dai dwong Théi Binh
Duwong va Dai Tdy Duong, tirc 13 ndi lién bd Tay (tai Santa Monica, California) va bo
Dong (tai Jacksonville, Florida) clia nudc My. Xa 16 1-10 khai cong xay dwng vao nam
1956 va dua vao st dung 1 nam sau d6, nhwng xa 16 chi dugc hoan tat vao nam 1990.
Xa 16 1-10 dai 2460.34 dam (3,959.53 km), chay xuyén qua 8 ti€éu bang tinh tir Tay
sang Bong la California, Arizona, New Mexico, Texas, Louisiana, Mississippi, Alabama
va Florida.

Xa 16 1-10 (mau do) chay xuyén qua nudc My.
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