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LOI MO DAU

Nam 1932, Esther Klein da c6 nhan xét sau day:

Tir nam diém bdt ki cho trude trén mdt phang ¢ vi tri tong quat (khong
c6 ba diém nao thang hang), bao gio ciing tim dwoc bon diém tao thanh tir
gidc 16i.

Esther Klein cling dat bai toan:

Cho n la mot sé tw nhién. Hoi sé diém toi thiéu ES(n) o Vi tri téng quat
trén mdt phang la bao nhiéu dé cé thé tir @6 ldy ra n diém la dinh cia da gidc 16
n canh?

Nam 1935, Paul Erdds va Gyorgy Szekeres [7] di phat biéu:

Gia thuyét Erdds—Szekeres (1935, [7]) Véi méi s6 tw nhién n>3, moi
tdp c6 toi thiéu ES(n):Z”‘z +1 diém trén mdt phang & vi tri téng quat
(khéng c6 ba diém nao thang hang), déu chira n diém la dinh cia mét da gide
16i n canh.

Gia thuyét Erdos—Szekeres cling duoc goi la Bai toan Erdés—Szekeres.

Mic du gia thuyét Erdos—Szekeres da duoc phat biéu cach ddy 80 nim,
nhung méi chi ¢ ciu tra 16i khang dinh cho ba trudong hop: n=4 (E. Klein,
1932, [6]); n=5(Poan Hiru Diing, 1967, [1]; Kalbfleisch J. D., Kalbfleisch
J. G., and Stanton R. G. , 1970, [9]; Bonice, 1974, [2],... ) va n=6 (G.

Szekeres and L. Peters, 2006, [14], chung minh bang may tinh; K.
Dehnhardt, H. Harborth, and Z. Langi, 2009, [5] cho mét truong hop riéng).

Luan vin Vé chirmg minh gid thuyét Erdis-Szekeres cho triwong hop
N=6 c6 muyc dich chinh 1a trinh bay chimg minh gia thuyét Erds-Szekeres

cho truong hop n=6, dya trén hai bai bao [5] va [14].



Luén van gom hai chuong.
Chuong 1: Tong quan vé gia thuyét Erdos—Szekeres.
Trinh bay tong quan vé gia thuyét Erdds—Szekeres, chimg minh cong
thic ES(N)=2"*+1véi n=4,5.
Chuong 2: Chimg minh gia thuyét Erdés—Szekeres cho truong hop n=6.

Trinh bay chimg minh gia thuyét Erdos—Szekeres cho n=6 trong mot
truong hop riéng (theo bai bao [5]) va trinh bay chimg minh bang may tinh
gia thuyét Erdos-Szekeres (theo bai bao [14]) cho truong hop n=5 va n=6.

Luan van cua tac gia dugc hoan thanh tai truong Pai hoc Khoa hoc - Pai
hoc Thai Nguyén duéi sy hudng dan khoa hoc ctia PGS.TS. Ta Duy Phuong.

Tac gia xin bay to 10ng kinh trong va biét on su sic dén thay gido, nguoi
huéng dan khoa hoc ciia minh, PGS.TS. Ta Duy Phugng, ngudi d3 tan tinh gitip
d5 tac gia trong sudt qua trinh nghién ctru va hoan thanh luan van.

Tac gid xin tran trong cdm on cac théy, co gido truong Pai hoc Khoa hoc
- Pai hoc Thai Nguyén va Vién Toan hoc da tan tam gidng day va gitip do tac
gia hoan thanh khoa hoc.

Tac gia xin tran trong cam on Ban giam hiéu truong Pho thong Dan toc
ban trd Trung hoc Co s& Trung Ha, noi tac gia dang cong tac, cac dong
nghiép, gia dinh, ban bé di dong vién giup d& va tao moi diéu kién trong qua
trinh tac gid hoc tap va hoan thanh luin van nay.

Tuyén Quang, ngay 25.5.2016

Téac gia

Hoang Minh Hiéu



Chuong 1

Tong quan vé gia thuyét Erdés-Szekeres

Cho X 1a tap hiru han cac diém trén mit phang. Ta néi cac diém cua X
& vi tri tong quat (in general position) néu trong X khong c6 ba diém nao
thang hang. Tap cac diém Y < X duoc goi 1a & vi # 16 (in convex position)
néu Y 1a cac dinh cua da giac 16i. Bao I6i cua tap X (convX ) la tap 16i nho
nhat chita X (1a giao cta tit ca cac tap 16i chira X ).

Chuong nay trinh bay tong quan vé gia thuyét Erdos-Szekeres va ching
minh cong thie ES(n) =2"2+1 voi n=4,5 véi tap diém bat ky ¢ vi tri tong
quat trong mit phang.

1.1. Gia thuyét Erdos-Szekeres

Niam 1932, bang cach lay bao 16i cia nam diém, Esther Klein da chimg
minh mét nhan xét don gian sau day.
Pinh li 1.1 (E. Klein, 1932) Véi nam diém bdt ki cho truéc trén mdt phang ¢
Vi tri tong quat (khéng c6 ba diém nao thang hang), bao gio ta ciing tim dwoc

bén diém tao thanh tr gidc 1oi.

1a) 1b) 1c)

Hinh 1.1: Moi tap nam diém & vi tri tong quat ludn ton tai bén diém

la dinh cua mot tr gidc 101
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Chi c6 ba truong hop bao 16i ctia nim diém nhu trén Hinh 1.1. Ca ba
truong hop déu c6 tir giac 10i.
Trwong hop thir nhit (Hinh 1a) Bao 16i cia nim diém 1a mot ngi giac
ABCDE. Khi 4y moi bd bon diém tir ndm diém ay déu tao thanh t& giac 16i
(va diém con lai nam ngoai tt giac 16i d6). Trong trudng hop ndy ta co tat ca
C. =5 tir giac 16i. P6 chinh 1a cac tir giac ABCD, ABCE, ABDE, ACDE,
BCDE. Tét ca cac tir giac nay déu khong chira diém con lai (diém thir nim
nim bén ngoai tir giac). Ta goi cac tir gidc 16i ndy 1a # gidc 16i rong.

Ngoai ra, ta c6 tat ca C53 =10 tam giac dugc tao thanh tr nam diém A, B,
C, D, E (ABC, ABD, ABE, ACD, ACE, ADE, BCD, BCE, BDE, CDE). Va tit

ca cac tam gidc nay deéu la cac tam giac rong.

Trwong hop thi hai (Hinh 1b) Bao 156i 1a mot tr giac chira mot diém con lai
& bén trong. Trong trudng hop ndy ta c6 mot tir giac 16i (ki hiéu 1a ABCD)
chtra mot diém E ¢ bén trong. Tt giac ABCD (chi chira dung mot diém E &
bén trong) duoc goi 1a fiF gidc gan réng. Vi khong co ba diém nao thang hang
nén E phai nam vé cing phia voi B (hodc voi D) cta dudng thang AC. Do d6
ta co tr gidc AECD (hoiac ABCE) 1a tir giac 16i rong, con tir giac ABCE (hodc
tuong tmg AECD) 12 tir giac 16m. Tuong tu, diém E phai nam cung phia véi A
(hoic v&i C) cua dudng chéo BD. Khi ay tir giac BEDC (hoic tir giac ABED)
1a tr giac 16i réng va tir giac ABED (hodc tir giac BCDE) 1a tir giac 16m. Nhu
vay, trong Truong hop 2 ta c¢6 hai tir giac 16i rdng, mot tir giac 16i gan rong va
hai tir giac 10m.

Ngoai ra, trong truong hop ndy, ta co tat ca 10 tam giac dugc tao thanh
tir nam diém A, B, C, D, E. D6 1a cac tam giac: ABC, ABD, ABE, ACD, ACE,
ADE, BCD, BCE, BDE, CDE. Trong d6 tit ca 6 tam giac c6 dinh E déu 13
tam giac rong (khong chira hai diém con lai bén trong). Vi khi ké duong

chéo AC (hoic BD) cua tir giac 16i ABCD thi do cac diém khong thang hang



