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Cau chuyen toan hoc dal 2. 500 nam:;

PYTHAGORAS DIOFANTUS-
FERMAT - WILES

Bao cao tong quan ciia Tran Van Nhung

(Bai vier nay da duwoe hoan thanh vao nhitng ngay dau Pong dep
hiém ¢0, nam 2019. Tai liéu tham khdo chii yéu 1a cuon séch [A],

cong thém ba cuén sach [Nl N3] va Google [G]. Vi ° ngoai dao” va

it am hiéu nhung lai thich thl cac van de dwoc dé cap dén ¢ ddy, do
do 101 da co gang, thir viet so lwoc lai cAu chuyén dai ky nay va
mong dwoc cac chuyén gia, cac ban FB gop Y, chi cho nhirng sai sot
dé chinh sira. Xin cam on!)



Tom tat Bao cao

e Toan bg CAu chuyén toan hoc dai 25 thé ky nay chii yéu xoay
quanh cac phuwong trinh (PT) Diofantus P(x;, X, ...,X;) =0,
dwoc dat theo tén nha toan hoc (TH) Hy Lap Diofantus
(200/214 — 284/298, 84 tuoi), tac gid cua bé sach Arithmetica
(s6 hoc). P 1a da thirc hé so nguyén, chi Xét nghiém nguyén.

« PT Pythagoras (580/572-500/490 TCN, nha TH Hy Lap) x"2 +
yA2 = 72 voi X, Y, Z nguyén duong, cO lé la mot trong cac PT
Diofantus dwoc biét dén sém nhat.

« Khi doc vé PT Pythagoras trong Arithmetica, /udt sw Kiém nha
TH nghiép dw Phép Pierre de Fermat (1601 - 1665) dd khang
dinh PT Diofantus x*n + y*n = z*n (n > 3) khéng c6 nghiém
nguyén dwong X, Yy, z (Pinh ly lon Fermat). Sau 357 nam
"chay tié’p suc" cua ca nhan loai, Andrew Wiles (SN 1953,
nguwoi Anh) da hoan tat chitng minh Pinh ly Ién Fermat vao
nam 1994,
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Y twéng chirng minh PL 16n Fermat

e Gia thuyét Gerhard Frey (Puc, GT Epsilon, 1986):
Gid thuyét Shimura-Taniyama = Dinh |y Ién Fermat.
Ken Ribet, CSU Berkeley (M¥y), nam 1990 da ching
minh GT Frey la dung.

e Gia thuyét Shimura - Taniyama (Nhat Ban, 1965):

Moi ham (dwong cong) elliptic déu 1a dang modula.

Andrew Wiles (Anh, 1994) ¢a CM Gia thuyét Shimura -

Taniyama la ding va nhu vay da hoan thanh CM DLL F.
e B. Mazur (Harvard) anh huéng 16n dén Wiles, Frey,

Ribet, ... trong vié¢c CM DLL Fermat.
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Pitagoras
(570 — 495 BC, Nha triét hgc ¢6 Hy Lap)
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Diofantus
(200/214 — 284/298, 84 tubi, Alexandria, nha toan hoc Hy Lap)
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Pierre de Fermat
(1601 - 1665, luat sw, nha toan hoc nghiép du Phap)
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Andrew Wiles

(SN 1953, ngwoi Anh, 1993-94 CMX Dinh ly 16n Fermat)
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A. Wiles mé ta qua trinh 7 niim lao dong miét mai dé
kham pha diéu huyén bi vi dai ciia toan hoc (xem [A])

R )

Gl nhal e s& tink /”(;I/
£

7, Wy,
f<

> P vo 2 3 Z : 4 4
Lend g hHedm /.llll /-Hlll :'ll’:l llll‘ll/l . u;;u
. I

/ "/‘"" “‘.":" di Vao mod lou dai 16 om.
Dan bude Vio /_./,’(;,,;/__ the nlial oa
.’:uu;/ do 16T den nhiw rnade. '(1’)51"' becie
de .'ogu“/ l'/l)‘)(.lll'( s Va (f{i/:- Vaa do dac
I/ :an‘v(/ /,'/:’4;"((/, .f/l;‘ll' :/«3‘11, 6’4::" cling é’('il
duce Vi (2 cda 11;'1:7/ the mé ?fd, cudc
cdn(l]. sau ,('//l}o‘;n;]f adu I/:,Jn;// fqn' Lin
T cu'n(y- lic dén 265 6??‘ Cen :())Z ay Ki/;
e moc he deoe soc _[a)/ Va {Zu: (14:7%
25 ménk (fan(:/» & déw I ggw butse
Jaa /:A’a'a(yf [c'c’.’/’z, hea v & d5 Ku’ chi b
bing %" )

D6 la cach ma Gido su Andrew Wiles da miéu ta qué trinh
7 nadm troi 6ng miét mai lam viec dé kham pha ra diéu huyén bi

vi dai clia toan hoc.
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Bia cuon sach caa Amir D. Aczel
ve Pinh ly 16n Fermat, NXB FWEW, New York/London, 1996

Fermat’s
‘Last
Theorem

Unlocking
the Secret of
an Ancient
Mathematical
Problem

Amir D. Aczel
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Amir. D. Aczel

(GS toan hoc My goc Hung, TAc gia cudn sach [A] vé PLL Fermat)

“Diéu th vi ciia Pinh ly lon Fermat chinh
la & cho nb noi lich sir todn hoc tir budi
dau cua nén van minh té’i thoi dai cua
chdng ta. Va loi giai cuoi cung cia Bai
todn ciing noi lién hau nhw toan bé CaC
nganh trong pham tru todn hoc, bao gom
cd Cac linh vee nam ngoai Iy thuyét sé nhu
dai s0, gidi tich, hinh hoc va topo. ”
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Bia cuon sach dich [A]
béi TV Nhung, PT Hau, NK Chi, NXB GDVN, 2012, tai ban lin th 6
(Loi gioi thiéu ciia GS HH Khoal; Nhdn xét ciia GS PD Diéu)

(= A o
Cau chuyén

i
ap dan véeghe

e
=
= B
-
— D
. S
-
-
-
-
-
. B
- A
= =
.
= &
-
-
-
-
e
.
.
= =
L =
= &




Pythagoras

Nguon: https://vi.wikipedia.org/wiki/Pythagoras

» Nguoi Hy Lap, sinh khoang nim 580 dén 572
TCN, mat khoang nam 500 dén 490 TCN (ngang
thoi Khong T ¢ Trung Quoc).

* Nguo1 sang 1ap ra phong trao tin nguong co
tén hoc thuyét Pythagoras.

« Mot nha khoa hoc va toan hoc vi dai.
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Pythagoras (2)

« Noi tiéng nho DPinh ly Tam gidc vudng: a2 + b2 = ¢2. Dién tich cta hinh
vubng canh ¢ bang tong dién tich caa hai hinh vuéng canh a va b.
 Dinh ly Pythagoras véi ky luc hon 370 cach chirng minh. (Theo PGS.

TD. Phuong)

« “Di&n dan Toan hoc Viét Nam” (5/5/2019) néu dé thi van “la™; “Hay
viét mot doan van trinh bay suy nghi ciia anh/chi vé cau néi: "Trong
mot tam gidc vudng, binh phuong cua canh huyén bang tong binh
phuong hai canh goc vudng”. (Cho toan 1am van!). C6 rat nhiéu cach
lam, mot vi du la em Truong Phan Minh Thao, hoc sinh THPT &
TPHCM. Hoan nghénh su sang tao khi ra dé va lam bai van!

« Cho van 1am toan: Vi du Bai tho tinh tudi (84) Diofantus ghi trén mo
chi ciia Ong, xem: https://news.zing.vn/bai-tho-do-tuoi-tren-mo-nha-
toan-hoc-noi-tieng-post605768.html
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Pythagoras (3)

« Pythagoras ciing 1a "cha dé cua sb hoc". PT Pythagoras x?
+ y2 = 72 cling 1a mot PT Diofantus dic biét: C6 thé phan
tich mot s6 chinh phuong thanh tong ctia hai sé chinh
phuong Khac.

« PT nay c6 vd sb6 nghiém nguyén (x, y, z) khdng tam thuong
(X, Y, z#0), tic 1a cO vO sd bd ba Pythagoras (x, Y, 2)
khong tam thuong. Pythagoras con néu cach tim moi
nghiém cta PT.(GS TV Thiéu da bé sung vao cho nay).

« Nhu vay PT Pythagoras x* + y> = 7% vira c0 Y nghia hinh
hoc vira s hoc.

« xn+ yn = 77 (n>3) la PT Fermat, lién quan dén cac duong
cong Elliptic.
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Diofantus
(200/214 — 284/298, 84 tuoi, Alexandria, Hy Lap)

\

» "Cha dé cua nganh dai so*, mot trong nhitng nha
toan hoc dau tién ky hiéu hoa dai so.

 T4C gia cua bo sach co tén goi Arithmetica (so
hoc), néu cach giai cac phuong trinh dai so, ngay
nay mot sO quyén da bi that lac.

« Diofantus 1a nha toan hoc dau tién cong nhan phan
sO la nhitng con so; Vi vay O0ng da chap nhan so
htru ty duong lam hé s6 va nghiém.
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- Diofantus (2)

« PT Diofantus la cac PT dai s6 c6 hé s6 nguyén va chi tim
nhitrng nghi¢m nguyén P{Xq: %55 vins ) =0, trong do P la da
thire voi cac h¢ s6 nguyén va xl, Xo, sady ik nguyen

. Céc Vi du vé PT Diofantus vo dinh: Bai toan 100 con ga
(Truong Khau Kién, Trung Quoc, Thé ki V); bai toan
1.000 vol, de, ngua voi 1.000 nguoi chan (Luong Thé
Vinh, thé ki XV); bai toan “Tram tru, trim co...” (xem
trong Pao Trong Du, 1950);.. (xem bai bao cua Ta Duy
Phugng, Tap chi Toan hoc &Tubi tré, 11/2019).

» COn nhiéu PT Diofantus dang Fermat khong bidt co

nghiém hay khéng va con c6 nhleu duong cong elllptlc
nhu du:cmg cong Fermat. |



Diofantus (3)

* Bai toan thw 10 Hilbert (Paris, 1900): “Hay chi ra mot
phwong phap ma nho N6, sau mét sé hitu han Cac phép
toan cO thé khang dinh rang mét PT Diophantus 1a co
nghiém nguyén hay khong™.

e Sau 70 nam “chay tiép stc” ctia nhiéu nha todn hoc tai
ning dé giai quyét BT 10 Hilbert, ngudi hodn tat ching
dudng cudi clng (1970) la nha toan hoc/NCS 23 tudi
Yuri Matiyasevich (Saint Petersburg, CHLB Nga).

 Nhitng ngudi dong gop chinh vao viéc giai BT10 Hilbert:
Emil Leon Post (1940), Martin Davis (1949-69), Julia
Robinson (1950-60), Hilary Putnam (1959-69) va két
thdc la Yuri Matiyasevich (1970).
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Diofantus (4)

« Cau tra loi cua Matiyasevich cho BT 10 Hilbert la pha dinh:
Khéng ton tai phwong phap chung dé véi moi phwong trinh
Diophantus cho trude, cO thé khang dinh dwoc rang n6 ¢ nghiém
(nguyén) hay khong.

« Yuri Matiyasevich: SN 2/3/1947, HCV IMO 1964 (Moscow); khi
dang 1a NCS nim thr hai (ctia GS S. Maslov) d3 c6 b&o cdo ngan tai
ICM 1966 (Moscow) va dugc moi bdo cdo & Tiéu ban Logic toan tai
ICM 1970 (Nice, Phap) vi da giai xong BT 10 Hilbert; tr¢ thanh GS.

nam 1995, Vién si Thong tan nam 1997, VS. nam 2008.
(Nguén: 1. MathSciNet, MR0414341 (54 # 2444)
2. https://en.wikipedia.org/wiki/Yuri Matiyasevich

3. Hilbert-Turing-Matiyasevich the 10th Problem and Turing
Machines https://www.cse.iitk.ac.in/users/nitin/talks/Oct2012-Turing.pdf).

« Xem bai giéi thiéu vé BT 10 Hilbert va Y. Matiyasevich cta GS.
TSKH. Phan Pinh Diéu, Toan hoc va Tuébi tré, s6 56, 10-11/1970.
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Yuri Matiyasevich
(SN 2/3/1947, Saint Petersburg, CHLB Nga)
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Plerre de Fermat (1601 — 1665)
e Luat su va nha todn hoc nghiép du nguoi Phép, tr 1648 1a
Gy vién Hoi dong tu van cta Nghi vién Toulouse, suot 17
nam. Theo E.T. Bell (dau thé ky XX): Fermat la "Hoang ¢
cua nhing nguoi nghi¢p du’”; vi dai khong kem cac nha toan
hoc "chuyén nghiép" kiét xuat trén thé gidi, ¢ moi thoi dai!
» Nam 2000, khi dén Toulouse (Phap) t6i tim tham nha riéng
hodc vién bao tang Fermat, nhung khong co, nén da tham

Lycée Pierre-de- Fermat va ngam bu:c tu:0’ng cua Ong trong
Toa Thi chinh TP. | |

» Mot trong nhitng thanh tuu dang kinh ngac cua Fermat la
Ong da dua ra cac tu tudng co ban cua giai tich todn hoc
trude ca . Newton va G.W. Leibniz. C6 lan Ong noi: "Toi
da tim dwoc rat nhiéu dinh 1y dep vo cung", va thuong ghi
voi cac dinh ly d6 trén 1é cac cuon sach co.




Fermat (2)

« Fermat phéng doan F(n) = 2°2n + 1 14 s6 nguyén to véi moi n nguyén
khong am, dua vao mot “diéu kién can” don gian: Néu 2K + 1 1a s6 nguyén t6
thi k phai la lily thira cta 2. Fermat tin day ciing 1a diéu kién d va méi kiém
travéin=0, 1, 2, 3, 4 thi déu thay diing. Nam 1732, Euler di cho phan thi du
vGin =5 va chi ra rang F(5) = 24215 + 1 = 4.294.967. 297 = 641 x 6.700.417.

« Cho dén nay thi “tam thoi” chi cd 5 giatrin =0, 1, 2, 3, 4 1am cho Phong doan

Fermat dung va 5 s6 nguyén t6 Fermat twong tng 1a F = 3, 5, 17, 257 va
65.537. Chua biét thém duogc s6 nguyén to Fermat ndo mai!
« Céc s6 Fermat ma nguyén t6 duoc goi la s6 nguyén té Fermat.
* Pinh ly Gauss-Wantzel: Diéu kién can \{é dii dé cO thé vé dwoc mot da giac
deu N canh néi tiep trong vong tron, bang thuoc ke va compa, la N c0 dang
N =2k . F, trong do F la tich ciia m so nguyén to6 Fermat nao do, k vam la
cac so nguyén khong am.

Va Gauss da dung duogc da gidc déu N = 17 canh (17 =270. F(3) = 1.17 = 17).
Theo di chdc cua Ong, trén md Ong c6 hinh vé da giac déu 17 canh.
https://docvui-suynghi.net/nghien-cuu/kgncl3/
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Fermat (3)

* Fermat tthO’ng dua ra rat nhiéu gia thuyet phong
doan, va da so la . Sal Nhung chi can mot it
ménh dé ding trong s6 d6 cling du lam 6ng ...
ndi tiéng. Sai cling van lam 6ng noi tiéng! Mot so
khang dinh dung cta Fermat:

Pinh |y nhé Fermat: Néu p la s6 nguyén to, a la
s6 nguyén thi aP — a chia hét cho p.

Pinh Iy Giang sinh Fermat Euler: Néu p 1a s6
nguyén t6 dang 4k+1 thi ton tai cac s6 nguyén a,
b sao cho p = a2 + b2,
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Fermat (4)

Bo dé Fermat: Néu f lién tuc trén [a, b], kha vi trén (a, b)
va dat cuc tri tai ¢ thudc (a, b) thi £(c) = 0.

Nguyén ly Fermat: Anh sang luon di theo duong di ngan
nhat vé mat thoi gian.

Dinh ly 16n Fermat: Véi n > 3 thi phuong trinh X" + y" =
Z" khong co nghiém nguyén (X, Yy, z) véi xyz = 0.

(Chu y thém diéu kién xyz = 0, vi ta c6 cic nghiém tam
thuong (X, 0, X) va (0, y, y)).

TS. Tran Nam Diing da gop cho nhiéu Y kién hay ¢ day.



Fermat (5)

e Cau hoi: Co hay khong da thirc/cong thirc P = P(n) ma
P(n) languyénté véimoin=1, 2, ..., n, ...? Khong!
Tim da thtc (bac n>1) nhan vO s6 gia tri nguyén to, hinh
nhu cling van chua ¢6 cau tra 16i? (PGS. TD. Phuong).
Hai “da thirc hiém*: "2 + n + 41 nguyén to véin = 1, 2,
3,..., 39 van2 - 79n + 1601 nguyén to véin =0, 1,..., 79;
khi n 16n hon va khi n = ? Chua biét!

Khi nghién cau Arithmetica, Fermat da két luan PT
Diofantus x*n + y*n = z*n (n > 3) khong cé nghiém
nguyén (khong tam thuong) va da ghi chd rang 6ng da
tim thay "mot cach ching minh tuyét diéu nhung khong
viét ra dugc vi 1é sach hep qua”, nay co tén 1a Pinh Iy 16n
Fermat.
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Fermat (6)
Nam 1637 Fermat da viét (nguyen van) trén 1€ cudn
sach cua Diofantus, doan noéi vé viéc phan tICh mot
s0 chinh phuong thanh tong cua hai so6 chinh
- phuong khac: “Khong #hé phan tich mét ldp phwong
thanh tong cua hai ldp phuwong, hodc mot trung
phwrong thanh tong ciua hai tring phwong, hay, mot
cach tong quat, bat ky mét liy thira ndo khac 2
thanh rong cua hai liy thira cing bdc. Toi da tim
duoC mot chung minh that tuyet diéu cho nhan xet

nay, nhung dang tiéc, lé sach khong du rong dé ghl
raday”.
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C6 vo s6 bd ba Pythagoras nguyén

e Sau nay qua trinh di tim ching minh cho Dinh ly 16n
Fermat di tao ra nhirng tién bo to 16n cho Ly thuyét s,
cho viéc nghién citu cac PT Diofantus, hinh hoc
Diofantus va xap xi Diofantus, nhimg nganh quan trong
ctia toan hoc cho dén hién nay.

« Nhu ching ta biét PT Pythagoras x2+y2=z2 c6 VO s0
nghiém nguyén (X, v, z), tirc 12 x, y, z 1a cac s6 nguyén
khac 0. Nhu vay c6 vO sé6 bo ba Pythagoras (X, V, z)
nguyén. Mot bd ba noi tiéng nhat 1 3, 4, 5.

« Chia ca hai vé cho z # 0, ta c6 (x/z)>+(y/z)?=1, hay a2+b2=1
¢ vo sb6 nghiém (diém) hiru ty (a,b), a va b 1a cac so hitu
ty. Nhu vay trén vong tron don vi ¢ v0 so diém hitu ty
(a,b).
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| 5 - Chli’ng.minh DLL Fermat (1)

® - n- 3 va n=4: Pugc CM boi Fermat; voi n=4 bang phuong phép rat
hay la “xuong thang” (giam vO han, infinite descent). Chinh Fermat
= luu y rang: Néu x"n+y"n=z"n dung voi mot n nao do (x Y, 2 nguyen),
: thi n6 cung dung véi moi boi so ctia n. Do d6 chi can xét véi n
_ nguyento>2 ‘ ‘ S e
a- L. Euler cting chung minh cho n=3, n=4, doc lap voi Fermat, (voi
: n=3, Euler mic 156i va sau nay duoc C. F. Gauss dinh chinh);
* N=5: Pugc CM béi P. G. L. Dirichlet (1828).
- o e N=3, 4, 5: Ciing dugc chirng minh boi A. M. Legendre (1830)
 N=7: Puoc CM boi G. Lamé, sau d6 duoc H. Lebesgue hiéu dinh
- (1840)
@ — Sau 2 thé ky (tir thoi Fermat) Dmh Iy 16n Fermat méi chi duoc

chumg minh cho n=3, 4, 5, 6 va 7, méi “nhich dugc 5 budc chan dau

- tlen”'
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Chl’rngminh PLL Fermat (2)

~« Bén nhitng nam 1990, nho may tinh dién t hién dai, nguoi

ta dd chimg minh duoc rang Fermat dung voi moi n < 4 triéu.
Thé con voin > 4 triéu?

» Tai sao thién tai toan hoc buc vi da1 nhat thé gidi lic do, C.

F. Gauss (1777-1855), la1 khong bao gi¢ thu chimg minh

Dinh ly 16n Fermat? Ngay 7/3/1816, H. W. M. Olbers, tir
Bremen (Puc), ban cua Gauss, thong bao cho Gauss: Vién
HLKH Paris treo gial thudng rat l16n cho ali chu:ng minh hodc
bac bé duoe Binh Iy 16n Fermat.

Nhung Gauss (nha ly thuyét so thién tai) da khong bi cam
do, vi theo Ong, Pinh ly 16n Fermat rat dé lam nguoi ta ngd
nhan va Ong 14 nha todn hoc duy nhat & Chau Au lic d6
nhén thac 16 rang viée chimg minh Binh ly 16n Fermat kho

khan dén muc ndo. Picu nay ly giai vi sao trong so 23 Bai

toan Hilbert nam 1900, khong co Bai toan 16n Fermat. Chi vi
n6 la siéu bai toan!



Chirng minh DLL Fermat (3)
2 * Ngoai ly thuyet so, giai tich toan hoc va x&c suat, Gauss con
ES dong gop to 16n cho glal tich phtre, mgt nganh toan hoc gan lién
VOI s6 40 i do Euler dé Xu:0’ng S6 40 dong vai tro quyét dinh
- nhan thire cua thé ky XX vé Pinh Iy cuéi cling cua Fermat.
. = « Nha nit toan hoc Sophie Germain (1776-1831, gia nam voi
- ten "Ngal Leblanc hay trao doi vai Gauss) la mot trong sO CAC
nha toan hoc co dién dong vai trd quan trong nhat vao qué trinh
- giai Bai toan lon Fermat:

= ®  Pinh ly Germain: Néu phuong trinh Fermat Xy s
-

= CO nghiém véin=5 thi cd X, y, z déu chia hét cho 5.

_" = Téach Dinh ly 1én Fermat thanh hai truong hop | va II:

| = khong chia hodc chia hét cho 5: sau d6 Ba tong quat hda cho ca

: n # 5 va chung minh rang Dinh ly 16n Fermat dung trong

= ruong hop | v&i moi n nguyen to nho hon 100.




- -,
- >
-
-
-
-
3
-
-
-
-
-
-
-
E
e
=
-
e
-
-
-
=
-

Chirng minh PLL Fermat (4)

~» 1850: Vién HLKH Paris lai tuyén b6 ting HCV va

3.000 FF cho ai giai duoc Bai toén lon Fermat;
 1856: Rt lai, vi cho rang Bai toan lén Fermat
duong nhu khong the giai duoc;

« 1908: Puc treo glal thuong Wolfskehl 100.000
Mark. Ngay nam dau da cé 621 "loi giai", déu sai
het! Cac nam sau do hang ngan "o giai sai tiép tuc
do veé..

* VN chung ta co le cling Ia nudc co khong it “101
giai” cho Bai toan 16n Fermat, Chia mot goc thanh 3
phan déu nhau bang thudc ké va compa, Bai toan 4

“mau (xong 1976, theo GS TV Thiéu), Cau phu’O’ng

hinh tron cua Tri Uan |



Chung minh DLL Fermat
cua G. Lame (/795-1870):

\

TITIIYIY

 1/3/1845, tai Vién HLKH Paris, G. Lamé thong bao
% inh ly 16n Fermat, nhung J. Liouville
= (1809 - 1882) di chi ra ching minh d6 sai.
« Sau d6, E. E. Kummer (1810-1893) tiép tuc Y
tudng ciia Lamé vé viéc phan tich vé trai x"+y" thanh
cac thira sO va phat minh ra mot 1y thuyét toan hoc
mdi, Iy thuyét vé cac "so Iy tudng", va dén thap nién
50 ctia thé ky XIX, nhd Kummer, Dinh 1y 1én
Fermat da duoc chirng minh vé1 moi n < 100.
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Dll’O’ng cong Elllptlc

Cac PT do Dlophantus dua ra tr TK I duoc-
nghién ctru nhiéu hon trong Thé ky XX bang céng
cu moi la ‘“cac dwong cong elliptic”, khong lién
guan gi dén céc hinh ellip, nhung c6 lién quan dén
cac ham elliptic y*2 = ax”3 + bx*2 + cX. :
e Viéc st dung cac duong cong elliptic trong ma
hoa (ECC) duoc deé xuat doc 1ap boi N. Koblitz va
S. Miller vao nam 1985. Ma khoa RSA dua trén cac
SO nguyen t6, duoc Rivest, Shamir, Adleman dua ra
lan dau nam 1977 tai MIT. Mot khoa ECC 256- blt
c6 thé bao mat tot bang mot khoa RSA 3072-bit.



Gia thuyet Mordell (1922)

S6 N céac dlém 'h'u’uAtz (CAC toa dé déu hitu ti) trén moi
dwong cong dgi s6 €0 glong >2 la hitu han (N < o). (Vi du:
Do6i véi duong cong Fermat a’n + b*n = 1, n > 3, trén mat
phang (a,b), theo Mordell N < oo, nhung theo Fermat N=0.)

-« Nam 1983, nha todn hoc 27 tu6i ngudi ditc G. Faltings da CMR
Gia thuyét Mordell 1a ding; ching minh rat doc ddo bang cong cu
manh cua hinh hoc dai so thé ky XX. 5
. G. Faltlngs Than dong toan hoc cua dac, GS thu’c thu khi moi

27 tuoi, giai thudng Fields (ndm 1986), sau do sang lam GS moi
tai dai hoc Princeton (Hoa KY). = |

* Dung két qua cua Faltings, Granville va Heath-Brown da chi ra
rang, s6 nghiém ctia phuong trinh Fermat (néu c6) s& giam khinT.

Cho dén 1983: Fermat ding v6i moi n < 1 triéu va dén 1992 nang
Ién t6i 4 trleu tuc la N(n) 0 v6i moi n < 4 triéu.

- - .

o
>
:. :
E
3
3
=
.

=
-
-
-
-
-
-

G
=

-

-

-

-

-

-

-




Gerd Faltings

(SN 28/7/1954 tai CHLB Dirc, DH Wuppertal)
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Duwong cong Fermat

XA+ Y™ =2Z7n (n > 3)
hay (X/Z)*n + (Y/Z)*n =1, dit XIZ=x, Y/Z =y —
X~ n +y™n = 1.
Dinh ly lon Fermat

cO thé duoc phat biéu nhu sau: Véi moi s6 tir
nhién n lon hon 2, trén duong cong Fermat
X" + y" = 1 trong mdt phang (X.y), ngodi bon
diem tam thuong (0; £1) va (£1; 0) ra, khong
cé mot diém ndo khdc, voi cdc toa do hivu 1.
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Do thi ctia X2 + y2 = 1 (vong tron don vi, dwong
cong Pythagoras) va x3 + y3 = 1 (dwong cong
Fermat, elliptic). Nguén: Internet [G].
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Do thi cua Xx™n +y™n =1,
véin = (1), 2,3, 4, ... Véi n=1: dwong thiang qua (1,0) va (0,1); véi n=2: dwong
tron don vi, dwong cong Pythagoras; véi n =3, 4, ...: dwong cong Fermat.
Nguén: Internet [G]
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Do thi ciia x*n + y~n =1,
voin=2,4 06,38 (chdn) Nguon: Internet
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And rew Wlles

» Sinh ndm 1953 tai Cambrldge (Anh) nam 10
tudi, vao thur vién thanh pho, A. WIIeS biét den |
Bmh ly l6n Fermat trong mot cuon sach toan va

TOI muon chwng minh d‘znh ly nay/” |

. Nhung nam 1970, A. Wiles vao dai hoc va sau
d6 lam NCS tai dai hoc noi tiéng thé gidi
Cambridge, vdi GS John Coates vé cac duong
cong elliptic va Ly thuyet Iwasawa. Vi thoi gian
lam NCS han che anh chu’a dam “lao vao” Bal
toan 10’n Fermat
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Andrew Wiles (2)

e Sau khi thanh TS, Wiles chuyén sang lam GS tai khoa
Toan, BH Princeton (Hoa Ky).

e Tinh co, nhc‘,y m’cf)t nguoi bar,l, mot dong nghiép lam toan,
Wiles duoc biet dén Gia thuyét Epsilon va nhu mot hé qua:
Gid thuyét Shimura -Taniyama = Pinh |y Ién Fermat.
Theo P. Serre, d6 chinh 1a Gia thuyét ciia Gerhard Frey;,
DH Tubingen, TS tai BH Heidelberg (buc).

Va thé 1a “ngon ltra cii lai bung chay” trong Wiles ...

« Ken Ribet, GS DH Berkeley (My), da chitng minh rang
Gia thuyét Epsilon cua Frey la diang.

\
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B. Mazur (DH Harvard) da dong vién va gop y thém cho
Ribet.
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NB. Chau-LT. Hoa-J. Coates-TV. Nhung

(Ha Ngi, 25/7/2013; TVN dang gidi thiéu cuon sach dich vé PLL Fermat bing tiéng Vigt,
trong dé c6 n6i nhiéu vé A. Wiles va J. Coates; NXBGDVN, 2000-12, tai bdn lin thir 6)
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Andrew Wiles (3)

Xuat pht tir cac ham tuan hoan cua Fourier, H. Poincaré da mo rong cac
dang tu dang cau thanh cac “dang modula”.
Gia thuyét Shimura -Taniyama (Nhat Ban, 1965):
Moi ham (duong cong) elliptic déu la dang modula.
~ P. Serre va A. Weil da don nhdn Gia thuyét ciia Shimura — Taniyama nhur
the Qéo? S. Lang va hdu het cac nha toan hoc trén the gioi deu cong nhdan ban
quyén cua hai nha toan hoc Nhdt. (xem [A])
Yutaka Taniyama: Sinh 12/11/1927, sinh vién va TS tai PH Tokyo nam

1953, & trong can ho chi ¢0 7,29 m2. Goro Shimura: Ban hoc truéc mot nam cua
Taniyama & Tokyo.

7 nam + 1 nam (stra sai) = 8 nam: Nam 1994 A. Wiles da chitng minh
Gia thuyét Shimura-Taniyama |4 ding => Pinh Iy cuéi clng ciia Fermat
dwoc chirng minh xong hoan toan! Chimg minh nay duoc céng bo thang 5
nam 1995 trén Annals of Mathematics (Pai hoc Princeton).

Sau 6 nam lam viéc mot minh, A. Wiles c6 thém nguoi ban, nguoi dong
nghiép ho trg, 13 GS N. Katz & PH Princeton. Va vao thang 7-8/1993 chinh N.
Katz d3 chi ra sai 1am co ban cua Wiles. Richard Taylor, mot hoc trd cii cua
Wiles , d3 hd trg thém Wiles khi stra chita sai 1am.



https://vi.wikipedia.org/wiki/1995
https://vi.wikipedia.org/wiki/%C4%90%E1%BA%A1i_h%E1%BB%8Dc_Princeton
https://vi.wikipedia.org/wiki/%C4%90%E1%BA%A1i_h%E1%BB%8Dc_Princeton
https://vi.wikipedia.org/wiki/%C4%90%E1%BA%A1i_h%E1%BB%8Dc_Princeton
https://vi.wikipedia.org/wiki/%C4%90%E1%BA%A1i_h%E1%BB%8Dc_Princeton
https://vi.wikipedia.org/wiki/%C4%90%E1%BA%A1i_h%E1%BB%8Dc_Princeton

Goro Shimura (23/2/1930-3/5/2019)
TS Toan tai DH Tokyo 1958, GS Princeton (My) 1964-1999.
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Yutaka Taniyama
(1927-1958, sinh vién va TS tgi PH Tokyo nim 1953)
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Andrew Wiles (4)

e DH Cambrldge (Anh), 6/1993: Bédo cdo 3 gio trong 3
ngay cua A. Wiles (NCS cii cua GS J. Coates) tai Vién
Toan hoc Newton: “Dang modula, du’dng cong elliptic va
biéu dién Galois” i '

‘= Bai toan Fermat duoc giai quyét. - :

e Thoi bao New York 24/6/1993 | “Eureka” sau hon 35() '
nam!

e Buu dién Washmgton A. Wlles “Ngudoi ChlIlh phuc toan

29

hoc”.
A.Wiles lai khong duoc nhan giai thuong Fields tai ICM
1994 & Zurich (ldc d6 vira tron 40 tudi nhung dang sira
chita va hoan thién ching mlnh) va ICM 1998 & Berhn
(VI da qua 40 tu01)
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23 Bai toan cua Hilbert

Nguén: https://www.mathvn.com/2009/03/david-hilbert-va-23-bai-toan-cua-ki-xx.html

e David Hilbert néu ra 23 bai toan & Pai hdi Toan hoc thé giéi tai
Paris nam 1900.

e Hai cau ndi noi tiéng cia D. Hilbert:

1. Mé dau 23 Bai toan:

"Ai trong chung ta ma khéng cam thd'y vui suong khi ven 1én birc man
ma twong lai an dang sau do; nhin thdng vao nhitng phét trién Sap 197}
cua khoa hoc va nhing bi dn ciia sw phét trién trong nhitng thé ky ké
tiép? Muc dich cuéi cing ma c&c nha toan hoc twong lai hudng téi sé
la gi? Nhitng phuong phap moi nao, nhitng su kién moi nao sé ra doi
trong the ky toi nho cac y tuong toan hoc ky diéu?"

2. Sau 100 nam, trong s6 23 Bai toan, chi con lai 3 Bai chua duoc giai
quyct. Do 1a Bai so 6, 8 va 16. Bai so 8 la Gia thuy¢t Riemann: "Tat ca
cac khéng diém ao ctia ham dzeta c6 mot phan ao la %2 .“

Hilbert noi: "Néu ti song lai sau mdt nghin ndm nita, cAu héi dau tién
cua t0i sé la: Gia thuyet Riemann da duoc gidi quyet chua?"
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https://www.mathvn.com/2009/03/david-hilbert-va-23-bai-toan-cua-ki-xx.html
https://www.mathvn.com/2009/03/david-hilbert-va-23-bai-toan-cua-ki-xx.html
https://www.mathvn.com/2009/03/david-hilbert-va-23-bai-toan-cua-ki-xx.html
https://www.mathvn.com/2009/03/david-hilbert-va-23-bai-toan-cua-ki-xx.html
https://www.mathvn.com/2009/03/david-hilbert-va-23-bai-toan-cua-ki-xx.html
https://www.mathvn.com/2009/03/david-hilbert-va-23-bai-toan-cua-ki-xx.html
https://www.mathvn.com/2009/03/david-hilbert-va-23-bai-toan-cua-ki-xx.html
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7 Bai toan thién nién ky
(Vién TH Clay néu ra ndm 2000, phan thuwéng 1 triéu USD/bai)
1. P so véi NP (KH may tinh)
2. Gia thuyét Hodge (Hodge conjecture)
3. Gia thuyét Poincaré — da duoc Grigori Perelman giai.
Cao va Zhu vgi cong trinh cua Perelman (va R. Hamilton)? (xem [A])
4. Gia thiét Riemann (The Riemann hypothesis) Chinh la Bai todn s6 8 ciia Hilbert nim
1900, bai duy nhat trong s6 23 bai toan Hilbert c6 mit tai day.
5. Yang-Mills existence and mass gap (Su ton tai Yang-Mills va khoang trong khéi
lugng)
6. Navier-Stokes existence and smoothness (Su ton tai Navier-Stokes va tinh tron?)

Terence Tao ...
7. Gia thuyét Birch va Swinnerton-Dyer (The Birch and Swinnerton-Dyer conjecture).

Céac nha toan hoc tham gia chon lya va trinh bay 7 bai toan:
Atiyah, Bombieri, Connes, Deligne, Fefferman, Milnor, Mumford, Wiles, va Witten

(GT Fields)
(Xem [G]).
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Grigori Perelman

(SN 13/6/1966 o Saint Petersburg, Nga, HS chuyén Toan, gia dinh Do Thali;
HCV IMO 1982 véi diém tuyét doi (Budapest); Fields 2006, Clay 2010 (déu tir chéi):
CM Gia thuyét Poincare’ 1904)
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Tal liéu tham khao

« [A] Amir D. Aczel: Cau chuyén hap dan vé Bai toan Phéc-ma, NXB Gio duc
Viét Nam, Ha Noi - 2000, do Tran Vin Nhung, P Trung Hau va Nguyén
Kim Chi dich tir tiéng Anh (tai ban lan tht sdu nim 2012, 178 trang).

« [G] Mot s6 tai liéu dugc 1ay tir Internet.

« [N1] Tran Vian Nhung: Vé Gido duc va Pao tao - Doi diéu ghi lai, NXBGDVN,
Ha Noi, 12/2011 (578 trang, kho 14,5 x 20,5 cm).

« [N2] Tran Vian Nhung: Sop thanh Nha gido, NXBGDVN, Ha Noi, thang
2/2016 (796 trang, kho 14,5 x 20,5 cm, ISBN: 978-604-0-08499-6); tai ban
lan thtr nhat c¢6 chinh li va bo sung, thang 10/2018 (836 trang, kho 16 x 24
cm, ISBN: 978-604-0-14587-1).

« [N3] Nhung Tran Van: Facebook.
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XIin cam on!

(T&c gid ciing xin cdm on GS. TSKH. Phuing Ho H,
PGS. TS. Ta Duy Phwong, GS. TS. Tran Vii Thiéu, Vién
Toan hoc, VHLKH&CNVN, va TS. Trdn Nam Diing,
Truwong PHKHTN, PHQG TP HCM, vé nhitng nhdn xét
va gop Yy cO gia tri khi chudn bi Bao céo nay!)

L I e

-
-
-
>
-
e

- A
— -
-

_—
-
-
-

-
R
-
e

— -

-
-
-
-
-

-

e

-




