Bai toan ton tai

TOAN ROI RAC



NOI DUNG

G161 thi¢u
Cac phuong phap chirng minh
Nguyén ly Dirichlet



GIOI THIEU

__________

Bai toan ton tai Xét sy ton tai cia nhitng to hop

thda man nhitng tinh chat xac dinh

Co 2 kha nang: chirng minh co (k
chi ra cach xay dung

nong c0) hoac



VI DU

Dinh ly Fermat 16n

Khong ton tai nghiém nguyén khac khong x, v, z thoa
WA =zl (n = 2)

Bai toan t6 mau ban do

Moi ban do trén mat phang déu cé thé t6 bang 4 mau sao
cho khéng c6 2 mién ndo cé chung bién gidi cing mau
vo1 hhau.

S6 nguyén to sinh doi

Ton tai vO han so6 nguyén t6 sinh d6i? (1a nhitng s6
nguyén to co dang n, n+2)



CAC PHUONG PHAP CHUNG MINH

Vi du
Vét can

Quy nap
Chirng minh bang phan ching



CHUNG MINH BANG V| DU

Cho p(n) = n2 + n + 41. Chtrng minh p(n) 1a s6
nguyén t6 v4i moi so tu nhién n



CHUNG MINH BANG V| DU

Phong doan cua Euler (1769):

Phuong trinh a* + b* + ¢* = d* khéng c6 nghiém nguyén
duong

(1986) Noam Elkies dua ra dugc phan vi du:
26824404 + 153656394 + 18796760* = 20615673*

(1988) Roger Frye tim ra phan vi du nho nhat la;
058004 + 217519* + 414560* = 4224814



CHUNG MINH BANG VI DU

Hypothesis:
YIBINX8 H y3) = 28
Khong co nghiém nguyén duong

Sail
Phan vi du nhé nhat c6 hon 1000 chit so!



PHUONG PHAP VET CAN

Chia nho tat ca truong hop thanh cac nhom trudmg hop con
va chirng minh tirng trerong hop mot cach riéng re.

Vi du: Chirng minh rang néu n khéng chia hét cho 3 thi n?
chia3d dul

Néu n khéng chia hét cho 3 => n chia 3 du 1 hoic 2
+)n=3m+1=>n’=(Bm+1)?=9m? + 6m + 1
+)n=3m+2 =>n? = (3M+2)° =9m? + 12m + 4
=>n?chia3 dul



PHUONG PHAP VET CAN

S6 truong hop déi khi rat 1on.

Bai toan dién hinh: dinh Iy bon mau
Cach chimng minh dau tién: 1.936 truong hop.
Cach ching minh ngan nhat: hon 600 trudng hop.



PHUONG PHAP QUY NAP

Can chtrmg minh: P(n) véi n 1a s6 tu nhién, n > a
Chung minh quy nap gom 2 budc:

Budc 1: Budce co so
Ta chirng minh P(n) dung véin = a

Budce 2: Budce quy nap

Gia st P(n) da dang cho cac truong hgpa < n<k

Duya trén nhimg diéu kién c6 duoc, ta chtmg minh P(n) dung voi
n = k+1.

Tt 2 budce nay, theo nguyén ly guy nap toan hoc => xong!



VIDU: CHUNG MINHYn >5 — 2" > n?

+) Bat dang thtrc dung véi n = 5;
22 =130 =125 |= B4
+) Gia sur biéu thirc ding voi n = k tic 1a; 2k > k2
Ta s& ching minh biéu thtc cling dung véi n = k+1
That vay: 2k = 2.2k > 2 k? = (k+1)2+ (k-1)2 -2
Vi k>5nén (k-1)2-2>0
=> 2k+1 > (k+1)2
Vay bat dang thitc dung véi n = k+1
Theo nguyén ly quy nap ta c0: 2" > n? véi moin > 5



PHUONG PHAP PHAN CHUNG

Y tuéng:

Gia st diéu nguoc lai cua diéu can chirng minh.
Ti diéu gia st ta tim ra mau thuan => diéu can
chirng minh la dung



Vi DU

Chirng minh v2 14 s6 nguyén to

Gia st V2 khong 12 s6 v ti
~\2=2,€0,ab € N (%, laphan sb tbi gian)
= — Clz/bz
— a* = 2b*
~ai2=bi2= 2 khong la phan so toi gian
— mau thuan
— g1a su sal

— /2 14 s6 nguyén t6



Vi DU

Chung minh khéng ton tai s6 nguyén to 1én nhat
Gia str sO nguyén to 16n nhat 1a p



NGUYEN LY DIRICHLET




NGUYEN LY DIRICHLET

Néu xép n+1 do vdt vao trong n chiéc hdp thi co it nhat 1
chiéc hop c6 tir 2 do vdt cho 1én

Vi du:
Trong 13 nguoi ludn co it nhat 2 ngudi sinh clng thang

Tong quat: Néeu dem xép n do vat vao trong k chiéc hép
thi sé c0 it nhat 1 hép chira khong it hon n/k vdt



Vi DU

Vi du 1: Chirng minh rang trong 1 cudc hop bao gio ciing
c6 it nhat 2 ngudi €6 s6 nguodi quen (trong nhitng nguoi
tham gia) bang nhau.

SO nguodi: N

SO ngudi quen ma mot nguoi o thé co: 0->n-1

Vi s6 nguoi quen bang 0 va n-1 khéng thé xay ra dong thoi
=> 6 toi da n-1 cach chon cho s6 ngudi quen ciia 1 nguoi



Vi DU

Vi du 2: Trong ky thi giira ky, diém duogc phan bo tir 0 dén
10. Piém 1& dén 0.5. Hoi s6 sinh vién cua 16p it nhat 1a bao
nhiéu thi chac chan cd 3 ban bang diém nhau?

S6 hop: 21
s6 sinh vién it nhat dé ... Ia;
21 x (3-1) + 1 =43 (sv)





