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LOI NOI DAU

Quy hoach tuyén tinh 13 bai toan t6i uu don gian nhat. D6 1a bai toan
tim cyc tiéu (hay cuc dai) cia mot ham tuyén tinh véi cc rang budc ding
thiic hay bat dang thic tuyén tinh. Quy hoach tuyén tinh cé nhiéu tng
dung rong rai trong ly thuyét va thuc tién, néi rieng trong 1y thuyét tro
choi. Phuong phap don hinh 1a phuong phép quen thuoc, cé hiéu qua dé
gidi bai toan quy hoach tuyén tinh va cac bai toan dua dugc vé quy hoach
tuyén tinh.

Trong bai toan quy hoach tuyén tinh néi rieng va trong bai toan toi uu
néi chung, chi c6 mot chii thé (c4 nhan, tap thé hay nha nudc, ...). C6 mot
ham muc tiéu (biéu thi l¢i ich hay chi phi) duy nhat dai dién cho chii thé
d6. Muc dich ctia cht thé nay la tim mot giai phap trong tap chién luge
hay tap phuong an cé theé, sao cho gidi phap dé 1a t6t nhat cho chi theé
theo muc tiéu da deé ra (ham muc tieu dat gia tri 16n nhat hay nhé nhat).
Trong thuc té, mot hoat dong hay mot van dé nao d6 thuong c6 nhiéu chi
thé (dbi tac) ciing tham gia. Mdi chli the déu c6 mot ham muc tiéu va tap
chién luge rieng ctia minh va mdi chii thé déu mudn tim mot chién luge
hay phuong an t6i uu cho minh. Mot phuong an tdi wu cho tat cd cac doi
tac nhu vay thuong khong ton tai, vi 1oi ich ctia cdc déi tac nhiéu khi déi
khang nhau. Do dé, mot phuong &n t6t cho déi tac nay cé thé lai khong
t6t cho ddi tac kia. Tt do, hinh thanh nén khai niém t6: wu Pareto va khai
niém can bing Nash. Vé dai thé, c6 thé néi dé 1a trang thai ma moi doi
tac can tuan thi thyc hién, néu khong muén loi ich ctia minh bi thua thiét

hon. Sau d6 da hinh thanh mot 1y thuyét toan hoc, c¢6 tén goi ly thuyét
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tro choi nham nghién ctu va tim ra gidi phap c6 1gi nhat cho mdi doi tac
(ngudi tham gia choi) trong cac tinh huéng tuong ty. Trong thoi dai hién
nay, do cac hoat dong va 10i ich déu anh hudng qua lai va lien hé mat thiét
v6i nhau, nén 1y thuyét tro choi, dac biét 1a cac tro choi vi phan va tro
chai kinh té, rat dugc quan tam nghién citu.

Tro choi ma tran 13 mot dang tro choi don gidn nhat. D6 1a tro choi déi
khang, hai ngudi v6i tong bang 0, nghia la s6 tién thing cudc ciia ngudi
nay bang so tién thua cuoc ciia ngudi kia va ngude lai. Tro choi ma tran c6
méi lien hé chat ché v6i quy hoach tuyén tinh. C6 thé quy viéc tim chién
luge choi t6i wu clia tro choi ma tran vé viéc tim nghiém ctia mot cap bai
toan quy hoach tuyén tinh ddéi ngau nhau va ngudc lai, méi cip bai toan
quy hoach tuyén tinh déi ngau nhau lai tuong duong véi mot tro choi ma
tran.

Luan van dé cap t6i tro choi ma tran, trinh bay nhing khai niém co
ban ve tro choi ma tran, phan tich méi quan hé gitta tro choi ma tran véi
quy hoach tuyén tinh vd néu phuong phap tim chién luge téi uu clia tro
choi ma tran thong qua viéc giai s6 bai toan quy hoach tuyén tinh goc hay
do6i ngdu. Viec lam nay c6 1oi cho viéc di sau tim hiéu sau nay ve 1y thuyét
tro choi néi chung va nhitng tng dung thuc tién cta ly thuyét toan hoc
nay noi riéng.

N6i dung luan van dugc chia thanh hai chuong.

Chuong 1 véi tieu dé "Bai toan quy hoah tuyén tinh" gi6i thicu
noi dung va cac tinh chat co ban ctia bai toan quy hoach tuyén tinh, khai
niém bai toan do6i ngau va cac quan hé doéi ngau trong quy hoach tuyén
tinh. Phuong phap don hinh quen thudc, bao gom thuat toan don hinh
gdc va thuat toan don hinh déi ngiu, cling dugc nhic lai ¢ chuong nay.
Cac thuat toan don hinh sé duge ding dén & chuong sau dé tim chién luge
t6i uu clia hai nguoi choi trong tro choi ma tran dé cap t6i ¢ chuong sau.

Chuong 2 véi tieu dé "Bai toan tro choi ma tran" trinh bay céc
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khai niém co ban vé bai toan tro choi ma tran nhu qui tic choi, cach tra
tién, ham thing cudc, diém yén ngua, chién luge don, chién luge hén hgp,
chién Iuge t6i wu, v.v ... Phan tich mdi quan hé gitta tro choi ma tran va
quy hoach tuyén tinh. Viéc tim chién ludc t6i vu clia mdi ngudi choi trong
tro choi ma tran dua dude vé viéc tim nghiém ciia mot cap bai toan quy
hoach tuyén tinh do6i ngdu nhau va ngudc lai, mdi cap bai toan quy hoach
tuyén tinh déi ngdu nhau lai c6 theé mo ta tuong duong nhu mot tro choi
ma tran. Dé lam vi du minh hoa cho tro choi ma tran, cubi chuong xét
tro choi Poker, mot loai tro choi giai tri trén mang. Trong truong hgp don
gian, tro choi nay c6 thé mo td nhu mot tro choi ma tran véi cac chién
luge don va ma tran tra tien hoan toan xac dinh.

Do thai gian va kién thitc con han ché nén luan van nay mdi chi dé cap
t6i nhitng noi dung co ban clia bai toan tro choi ma tran trong moi quan
hé véi qui hoach tuyén tinh, chua di sau vao cac chi tiét. Trong qué trinh
viét luan van cling nhu trong xit 1y véin ban chic chan khong tranh khoi
nhiing sai s6t nhat dinh. Tac gid luan van rat mong nhan dugce sy gop ¥
clla cac thay co va cac ban dong nghiép dé luan vin dudce hoan thién hon.

Nhan dip nay, tac gid xin bay t6 long biét on sau sic dén thay hudng
dan GS-TS Tran Vit Thiéu da tan tinh gitp dé trong sudt qua trinh lam
luan van.

Téc gia xin tran trong cdm on cac thay, co gido Truong Dai hoc Khoa
hoc- Dai hoc Thai Nguyeén, Vién Toan hoc-Vién Khoa hoc va Céng nghé
Viet Nam, da giang day va tao moi diéu kién thuan 1gi trong qué trinh tac
gia hoc tap va nghién cttu.

Tac gia cling xin chan thanh cAm on tap thé ban be ciing gia dinh da
quan tam gitup d6, dong vien tac gid hoan thanh t6t luan van nay.

Thai Nguyén, thang 07 nam 2012.
Nguai thuc hién
D6 Thi Thay Quynh
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Chuong 1

BAI TOAN QUY HOACH TUYEN
TINH

Chuong nay sé trinh bay cac kién thiic co ban vé bai toan quy hoach
tuyén tinh, bai toan déi ngau va cic quan hé déi ngau trong quy hoach
tuyén tinh, ciing nhu phuong phap don hinh (thuat toan don hinh goc va
don hinh ddi ngau) giai quy hoach tuyén tinh. Noi dung ctia chuong duge
tham khao tir cac tai lieu [1], [2] va [3].

1.1 NOI DUNG BAI TOAN VA TiNH CHAT

1.1.1 NOI DUNG BAI TOAN

A. Dang tong quat

Bai toan nay c6 dang: Tim cac sb6 x1, Ta,..., T, thod man dieu kien

( n
flz) =] 1cjxj — min
n ”
Z T < bZ,Z = 1, e, My, (21)
i=1
n
\ Zaija:j > b, t=m1+1,...,m; +ms, (22)
=1
Jn
Zaijscj =b,i=mi+mes+1,...,m, (23)
J=1
(2;>0,7=1,...,n,2; <0,j =n1+1,...,n1 +ny <n, (2.4)
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trong d6 a;j,b;,¢; 1a cac hing s6 thuc cho trudce.

Trong bai toan trén, f goi la ham muc tiéu, moi hé thic & (2.1)-(2.4)
goi la mot rang bugc. M6i rang buoc (2.1)-(2.3) goi la mot rang budc chinh
lien két nhidu bién véi nhau (dang dang thic hay bat dang thiic), mdi rang
buoc x; > 0 hay z; < 0 goi la mot rang buoc veé dau.

Diém x = (21, Z9,... , ,) € R" thda man moi rang budc goi 1a maot
diém chap nhan duoc, hay mot phuong dn. Tap hop tat ca cac phuong an,
ky hieu D, goi 1a tap rang budc hay mién chap nhan duge . Mot phuong
an dat cuc tieu ctia ham muc tiéu goi 1a mot phuong dn toi vy hay mot
loi giar cua bai toan da cho.

Bai toan c6 it nhat mot phuong an toi wu goi 1a bai toan cé loi gidi.
Bai toan khong c¢6 phuong an (tap rang budc rong D = () hodc ¢6 phuong
an nhung khong c6 phuong an t6i uu, do ham muc tiéu gidm vo han (bai
toan tim min) ho#c ting vo han (bai toan tim max), goi la bai toan khong
co loi gida.

B. Dang chinh tic:
flz) =

7=1

( n
. C;jT; —r M,

n
Z Qi X5 = bi,l = 1, 2, ey 1,
J=1

| Zj >0,7=12,...,n,

( dac diém clia bai toan nay 1a rang buoc chinh chi 14 dang thic va moi
bién déu khong am).

C. Dang chuan tic:
( n
fla)=3

j=1

n
Z Q5 > bi,l = 1,2, ceey TN,
j=1

CjZ; — Inin,

L X, ZO,]: 1,2,...,n,
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(diic diém ctia bai toan nay 1a rang buoc chinh chi gom céac bat dang thic

> d6i v6i bai toan min hoac < déi v6i bai toan max va moi bién déu khong
am)

Dé viét bai toan gon hon,ta dung cac ki hiéu véc to va ma tran nhu sau:

b

a1 ago ...

21 A9 ...

A1in

Aon

1

€2

Cn

Ajz ;

alj

a/2j

| Qmy

x1

L2

Ln

(A 1a ma tran m X n gom cac he s6 ¢ vé trai rang buoc chinh, A;j la véc

to cot thit j clia A tuong tng v6i bién x;, b 1a véc to cac hé s6 6 vé phéi

rang buoc chinh, ¢ 1a véc to cac hé s6 6 ham muc tiéu, x 1a véc to cac an

s0, 0 1a véc to khong).
V6i cac ki hiéu trén,bai todn quy hoach tuyén tinh chinh tic c¢6 dang :
min{f(z) = {¢,x) : Ax =b,x > 0}
hay max {f(z) = (¢, x) : Ax =b,x > 0}

({¢, x) 1a tich vo hudng ctia hai véc to ¢ va x)

Bai todn quy hoach tuyén tinh chuan tic c6 dang :
min{f(z) = (¢,x) : Ax > b,z > 0}
hay max {f(z) = (¢,z) : Ax < b,z > 0}.

1.1.2 TINH CHAT BAI TOAN QUI HOACH TUYEN TiNH

Tinh chat 1.1. Tap hop D cic phuong dn cia bai toan qui hoach tuyén

tinh (dang bat ky) la mot tap loi da dién.
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Tinh chat 1.2. (vé sy ton tai 16i gidi ctia bai todn qui hoach tuyén
tinh). Néu mot qui hoach tuyén tinh cé it nhat mot phuong an va ham muc
tiéu bj chan dudi trong mién rang bugc (doi vdi bai todn min) thi bai todn
chdc chdn cé phuong dn toi vu.

Tinh chat 1.3. Néu 2° la mot phuong dn toi wu cia bai todn qui hoach
tuyén tinh (dang bat ky) va néu x',z* (2! # x*) la hai phuong dn théa
man 2° = Azt + (1 —XN) 22,0 < X < 1, thi o, 2% ciing la cdc phuong dn
toi .

Mot phuong an x € D ma dong thoi 1a dinh ciia D goi 14 mot phuong
dn cuc bién, nghia 1a x khong thé biéu dién duéi dang t6 hgp 16i ciia hai
phuong an bat ky nao khac ctia D. Néi cach khéac, héd z = Az! + (1 — \) 2
v6i 0 < A < 1vaz!, 2? € D thi phai ¢6 x = 2! = 22

Sau day ta sé tap trung nghién citu bai toan qui hoach tuyén tinh dang
chinh tac v6i gia thiét m < n va ma tran A c6 hang = m.

Tinh chat 1.4. Dé mot phuong an 2° = (a:(l),xg, s :1:2

) cua bai toan
qui hoach tuyén tinh dang chinh tic 1a phuong an cic bién thi can va di
la céc véc to cot A; clia ma tran A ng vé6i cac thanh phan x? > (0 la doc
lap tuyén tinh.

He qua 1.1. S6 phuong dn cuc bién cia bai todn qui hoach tuyén tinh
dang chinh tac la hitu han.

Heé qua 1.2. S6 thanh phan duong trong moi phuong dn cuc bién cia bai
toan qui hoach tuyén tinh dang chinh tdac toi da bang m (m la s6 hang cia
4)

Nguoi ta phan ra hai loai phuong an cyc bién: Néu phuong an ciic bién
c6 s6 thanh phan duong dung bing m, né dude goi 1a phuong an cuyc bién
khong suy bién. Trai lai, n6 dudc goi 1a phuong an cuc bién suy bién.

Tinh chat 1.5. Néu bai toan qui hoach tuyén tinh dang chinh tic c6
it nhat mot phuong an thi né cling c6 phuong an ciyc bién (tap rang buoc
D ¢6 dinh).
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Tinh chat 1.6. Néu bai toan qui hoach tuyén tinh dang chinh tic c6
phuong an t6i wu thi cling c6 phuong an cuc bién tdi wu.

Céac tinh chat trén cho phép tim phuong an tdéi wu clia bai toan qui
hoach tuyén tinh chinh tac trong s6 cac phuong an cic bién ctia bai toan

(s6 nay 1a hitu han)

1.2 DPOINGAU CUA QUI HOACH TUYEN TiNH
DANG CHUAN

1.2.1 CAP BAI TOAN DOI NGAU

Cho mot qui hoach tuyén tinh dang chuan, ky hiéu (P):
(P) f(z) = c1z1 + 229 + ... + ¢px,, — min,
a1 r1 + appxo + ... + ajpxy, > byt =1,2,...,m,
2 >0,j=1,2 ..n,.
D6i ngau cua (P) 1a qui hoach tuyén tinh, ky hieu (Q), c6 dang:
(@) 9 (y) = biyr + bayo + ... + by — Max,
aiy1 + agiy2 + ... + amiym < ¢, =1,2,....n
yi>0i=1,2..m
6 day y = (y1, Y2, -, Ym) € R™ 1a véc to bién can tim.Ta nhan xét rang
a) Céac rang buoc chinh trong qui hoach ban dau (ma ta sé goi 1a qus
hoach goc hay bai todn goc) tuong itng mot - mot v6i cac bién trong bai
toan d6i ngdu (ma ta sé goi 1a cac bién doi ngau), trong khi cac bién trong
qui hoach gbc (bién gbc) sé tuong tng mot - mot véi cac rang budc chinh
trong bai toan dbi ngau.
b) Cac hé sb 6 vé phai rang budc chinh trong bai toan goc tré thanh
cac hé s muc tieu trong bai toan ddi ngau, con cic hé s6 muc tiéu trong
bai toan goc lai trd thanh cac hé s6 6 vé phai rang budc chinh trong bai

toan doi ngau.
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c) Bai toan gbc tim min thi bai toan d6i ngau tim max (va ngudc lai).

d) C4 hai bai toan (P) va (Q) déu c6 dang chuan: moi rang budc chinh
déu 1a cac bat dang thitc (> ddi véi bai toan min, < ddi véi bai toan max)
va moi bién déu khong am.

Dung ki hiéu véc to va ma tran, ta co the viet

Bai toan gbc: Bai toan déi ngau:
f(x) = (¢, z) — min 9(y) = (b,y) — max,
Ax > b, ATy < ¢,

x > 0. y > 0.

(AT 1a ma tran chuyén vi ctia A, (a,b) 1a tich vo huéng clia hai véc to
avab).
Vi du 1: Déi ngau clia bai toan qui hoach tuyén tinh dang chuan
f (z) = 20xy + 1529 — min,
( 3x1 + 29 > 60,
x1 + x9 > 40,

T+ 2$2 Z 607

x1 20,29 > 0.

\

la bai toan
g (y) = 60y; + 40ys 4+ 60y; — max,

3y1 +y2 + y3 < 20,
Y1+ yo + 2y3 < 15,
n Z anQ 20793 ZO

1.2.2 CAC QUAN HE POI NGAU

Cac két qua déi ngau nhan dude doéi véi cap bai toan déi ngau & dang

chuan ciing ding cho moét cip bai toan déi ngdu dang bat k.
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Tinh chat 1.7: (D6i ngdu yéu). Néu x la mot phuong an bat ky clia
bai toan goc (P) va y 1a mot phuong an bat ky clia bai toan ddi ngau (Q)
thi

f(z)=cxy+cxa+ ... +cpzn > g (y) = biyr + boyo + ... + by
That vay, do x 1a phuong an ctia bai toan (P) va y la phuong an ciia bai
toan (Q) nén Ax > b, ATy < c,z >0,y > 0. T d6 ta co

fx) = (c,x) > (ATy,z) = (y, Ax) > (y,b) = g ().

T tinh chat déi ngau yéu trén day ta suy ra ngay cac hé qua sau.

Hé qua 1.3: a) Gia tri muc tiéu ciia mot phuong an d6i ngau bat ky
14 mot can dudi cho gia tri muc tieu déi v6i moi phuong 4n clia bai toan
gbc.

b) Néu ham muc tiéu ctia bai toan géc khong bi chin dudi trong mién
rang buoc ctia né thi bai toan doéi ngau khong c6 bat ky mot phuong an
nao

¢) Néu ham muc tiéu ctia bai toan ddi ngdu khong bi chan trén trong
mién rang budc ctia n6 thi bai toan goc khong c6 bat ky mot phuong an
nao.

d) Néu z* 1a phuong 4n ctia bai toan goc, y* 1a phuong 4n ciia bai toan
d6i ngau va f (z*) = g (y*) thi 2* 1a phuong &n t6i vu clia bai toan goc va
y* 1a phuong an t6i uu clia bai toan déi ngau.

That vay cic két luan a)- ¢) 1 hién nhién.

V6i bat ky phuong an x ctia (P) va phuong an y ctia (Q) theo tinh chat
1.7 ta co

f@)=g) = 1) =9g(),
Céc bat dang thitc nay chiing t6 x* 13 phuong an téi wu ctia (P) (bai toan
tim min) va y* 1a phuong 4n t6i wu ctia (Q) (bai toan tim max).

Tinh chét 1.8. (D6i ngdu manh). Néu mot qui hoach c¢6 phuong &n

t6i uu thi qui hoach déi ngau clia né cling c6 phuong an téi wu va gia tri
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t6i uu ctia ching 1a bang nhau.

Cac két qua néu trén cho thiy mdi quan hé sau day giita hai bai toan
gbc va doi ngau

Tinh chéat 1.9. (Dinh Ii ton tai) D4i véi mdi cip qui hoach déi ngiu
nhau chi c6 thé xay ra mot trong ba kha niang loai trit nhau sau day.

a) Ca hai qui hoach déu khong c¢6 phuong an.

b) C4 hai qui hoach déu c6 phuong an. Khi d6, ca hai qui hoach déu c6
phuong an t6i wu va gia tri toi wu cia hai ham muc tiéu 14 bang nhau.

¢) Mot qui hoach ¢6 phuong an va qui hoach kia khong c¢6 phuong an.
Khi d6 qui hoach c¢6 phuong an sé khong c6 phuong an t6i wu va ham muc
tiéu cia n6é khong bi chan trén tap rang buoc.

MB&i lien hé giita hai bai toan déi ngdu con thé hién & cac su kién co
ban sau.

Tinh chat 1.10: (Dinh Iy yéu vé do lech bl). Mot cdp phuong dan z, y
ctia hai qui hoach doi ngau (P) va (Q) la nhimg phuong an toi wu khi va
chi khi ching nghiém ding cac hé thic :

Z ;x5 — b2> =0 vG1 moi 1= 1, 2, ceey M, (1)
j=1
X <Cj - Z aijy¢> =0 vG1 Mol 1= 1, 2, e (2)
1=1
Hé thic (1 ) c6 nghia la
Z Qi

j
Heé thitc (2) c6 nghia tuong ty

i>bi=y=0vay > 0= gz =b,i=1,2,....,m.
j=1

Zaijyi <ci=zzj=0vax; > 0= Y ayi =cj,j=1,2,..,n.
i=1 i=1
Céc dang thic (1) va (2) khong loai trit kha nang 1 v6i mot i nao do
n

ta c6 dong thoi y; = 0 vd Y ajz; = b;. Tuy nhien dinh 1y sau cho thay
j=1

kha nang nay khong thé xay ra déi véi tat ca cac cip phuong an toi wu

do6i ngau.

Tinh chat 1.11: (Dinh 1y manh vé do léch bu1). Néu cip bai toan doi
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ngau (P) va (Q) c6 phuong an thi ton tai mot cap phuong an t6i uwu z*,
y* nghiém dang
v+ (Ax* —b) > 0 va z* + (¢ — Aly*) > 0.

1.3 PHUONG PHAP DGN HINH
1.3.1 THUAT TOAN DON HINH GOC

Xét bai toan qui hoach tuyén tinh dang chinh téac
(¢, x) — min
Ax =D,
x>0,

trong do Alamatran m xn,be R™, cvax € R". Véim <nva A ¢o
hang = m.

A. Cach lap bang don hinh ban dau

Ta lap mot bang gom n+3 cot: cot Bién co sd(ghi tén m bién co sd d6i
v6i phuong an ciyc bien dang xét), cot Hé s6 Cp (ghi he s6 muc tiéu cia
cac bién co s6) va cot Phuong dn (ghi gia tri cac bién co s6). Tiép theo 1a
n cot ing v6i n bién ctia bai toan x1, o, ..., T,, phia dudi tén bién ghi he
s6 muc tiéu ctia n6. Trong cot x;, ghi cac hé s6 khai trién ctia véc to Ay
theo cac véc to co 86 dang xét (véc to Zy). Ngoai dong tieu dé da néu, moi
bang c¢6 m+1 dong: m dong dau tuong tng véi m rang buoc chinh trong
bai toan. Dong cudi cung, goi 1a dong muc tiéu, lan luct ghi gia tri ham
muc tieu (phan ti z,11,0) va ghi cic ude lugng Ay, ctia bién xj tuong ting,

k =1,2, .., n (cac phan t 2,114, £ > 1).
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Bién | He s6 | Phuong 1 9 T3 T
cosé| Cpg an c1 Co C3 Cn
Ly Ck, 210 211 212 213 Z1n
L, Cky 290 2921 299 293 - - Z29n,
Lk,, Ck,, Zm0 Zml Zm?2 Zm3 - - Zmn
Béang 1 Zm41,0 || Zmeid | Zme12 | Bmg13 | o | e | Zmein

B. Cach lap cac bang don hinh ké tiép

Dé xay dung céc bang don hinh ké tiép ta lan lugt thuc hién cac viec
a)- ¢) nhu sau:

a) Tim cot quay.Néu dong muc tiéu khong c6 phan tit duong & cac
cot khac véi cot phuong an, nghia 1a 2,41 = A < 0,Vk =1,2,...,n, thi
phuong an hién c6 1& t6i wu, trai lai chon cot xg véi

Zmals = mkax Zma1x > 0 1am cot quay (Dua bién x, vao co s6 méi).
) 1§ <n )

b) Tim dong quay. Néu cot quay khong c6 phan tit duong & cac dong
khac v6i dong muc tiéu thi ham muc tiéu sé giam vo han va bai toan khong
c6 151 giai.

Trai lai, chia cac phan tit trong cot phuong an cho cac phan tit duong
tuong dng trong cot quay. Dong tng véi ti s6 nhé nhat dude chon lam
dong quay. Phan tt 6 dong quay, cot quay goi 1a phan ti quay, phan ti
nay luén duong va thusng dude khoanh tron hoic dé trong 6 dude t6 bong
md. Cu thé, dong quay la dong r théa méan 6, = min {2—0 D Zig > 0} = 27
Bién co s6 ¢ dong nay bi loai khéi co sd cii, chang han d6 1a bién zy, .

c) Bién déi bang don hinh.

+ Dai cot Bién co s6: bién co s6 méi 1a xs thay cho bién co 86 cit 1a zy,

S6 héa boi Trung tam Hoc liéu — Dai hoc Thdi Nguyén http://'www.lrc-tnu.edu.vn



14

6 dong r.

+ Ddi cot He s6 Cp tuong ting: hé sd muc tieu ¢y thay cho he 86 ¢, &
dong r.

+ Xac lap cac véc to don vi : ghi sd 1 vao 6 ¢6 cuing tén bién trén dong
va cot clia nd, ghi s6 0 vao cac 6 con lai clia cot vira ghi s6 1 (Cot ting véi
bién co sG la cot don vi).

+ Bién d6i dong quay (cong thiic 2/, = z4/2s. (k=0,1,2,....n).

Dong méi= dong cii/ phan ti quay,
nghia 1a chia mdi phan tit 6 dong quay cho phan tit quay ( z.s > 0). Két
quéa nhan duge goi 1a dong chinh (s6 1 xuat hieén § vi tri clia 2.5 cil).

+ Bién doi cac dong khéac theo quy tdc hinh chit nhat (cong thic
2= zig — (Zrw/2rs) Zisy 0 Fr (0 =1,2,..om,m+1;k=0,1,2,...,n).):
Dong méi = dong cii tuong tng - phan ti¥ ciia né trén cot
quay xdong chinh,

nghia la Cot # cot quay Cot quay
Dong # dong quay: a b
Dong quay: c d (phan tit quay)

a’:a—bxgza—bxc’

Néu trong bang don hinh méi van con 2,11 = A > 0, ta lai tiép tuc

bién doi bang cho dén khi nhan duge bang véi moi zp, 16 = Ay < 0 (t6i
uu) hodc phéat hién cot quay khong chita phan ti duong: 2z < 0, Vi (bai
toan khong c6 16i gidi). Sau mot s6 hitu han 1an bién doi bang ta phai ding
& mot trong hai tinh hudng trén.

C. Vi du 1.1: Giai bai toan qui hoach tuyén tinh chinh tac sau day

f=x1—x9 —2x4+ 225 — 316 — min,
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¢
Ty + x4+ x5 — 6= 2,

i) + x4 + X = 12,
v6i dieu kién g
T3 + 25134 + 4565 + 35136 = 9,

z;>0,j=1,2..,6.

Cho x4 = x5 = x5 =0 ta dudc phuong an cic bién ban dau

vl = (2;12;9;0;0;0) v6i tri muc tieu f; = -10. Co 86 cta z! 1a J =
{1,2,3}. Cac bién co sd 1a 1, 9, 3. Céac bién phi co s 1a x4, x5, 6. Céc
véc to co s6 Ay, Ay, Asz 1a cac vée to don vi, nén Ay chinh 1a véc to cac hé
s6 khai trién ctia né theo cac véc to co séd Ay, Ay, As. Ciing vay doi véi As
va AG-

Bang don hinh ban dau c6 dang sau.

Bién | He s6 | Phuong || 1 9 T3 T4 x5 T
cos6 | Cp an 1 -1 0 -2 2 -3
T 1 2 1 0 0 1 1 -1
To -1 12 0 1 0 1 1
T3 0 9 0 0 1 2 4 3
Béang 1 10 0 0 | 0 2 | 1 | 1

Trong dong muc tieu (dong cudi) con phan ti duong 6 cot x4,26 nén
phuong 4n z! & bang nay chua téi wu. Bién dwa vao co sd x4 (iing véi
A4 = 2 16n nhat), bién loai khdi co s6 14 x1 (ting v6i ti s6 nhé nhat
0p = min {%, ITQ,% = 2). Phan tt quay la 214 = 1. Bién d6i bang 1 theo

qui tdc da néu ta nhan dugc bang 2.
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Bién | Hée s6 | Phuong | 1 T T3 T4 X5 X6
cos6| Cpg an 1 -1 0 -2 2 -3
T4 -2 2 1 0 0 1 1 -1
To -1 10 -1 1 0 0 -1 2
T3 0 ) -2 0 1 0 2 5)
Béng 2 14 21 0 o o0 | 33

Trong dong cudi clia bang nay con phan tit duong & cot xg nén phuong
an ¢ bang nay chua t61 wu. Bién dua vao co 86 g (ing v6i Ag = 3 16n nhat),
bién loai khéi co s¢ 1a 3 (ing v6i tf s6 nho nhat #y = min {2, 2} = 1).
Phan ti quay 1a 23 = 5. Bién doi bang 2 ta nhan dugc bang 3. Trong
bang nay moi Ay < 0, nén phuong an z* = (0;8;0;3;0; 1) 1a t6i vu vdi

fmin = f (x*) = —17.

Bién | He s6 | Phuong | =1 | @2 | 73 | 24 Ts T
cos6| Cpg an 1 -1 0 -2 2 -3
T2 | 2 3 3510 [1/5] 1750
Zy | 1 S -1/5] 1 [=2/5] 0 | -9/5] 0
Zo | 3 T [2/50 0 [1/5] 0 [ 2/5 | 1
Bang 3 A7 | -4/5] 0 |-3/5] 0 |-21/5] 0

Vi du 1.2: Vi du sau cho thay bai toan khong c6 phuong an t6i uu

f= x9s —3x3 4+ 2x5 — min,
(11 4+ 19— I3 + x5 =7,
—4xy +4x3 + 14 =12,

v6i cac dieu kien 4
—5$2+3£L‘3 + 5+ T = 10,

z;>0,7=1,2,..,6
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Ta giai bai toan bang phuong phap don hinh, xuat phat tit phuong an
cic bien zt = (7,0,0,12,0,10) v6i co 86 1a cac véc to cot don vi Ay, Ay,
Ag, tic la J = {1,4,6}. Lap cac bang don hinh.

Bién | He s6 | Phuong || @1 | @9 | @3 | @4 | @5 |
cosé| Cp an 0 1 -3 0 2 0
T 0 7 1 1 -1 0 1 0
Ty 0 12 0 -4 4 1 0 0
T 0 10 0 -D 3 0 1 1
Bang 1 0 0 1130 20
71 | 0 10 T 00 [1/4] 10
71 | 3 3 0 | -1 | 1T |[1/4] 0 ] 0
7o |0 T 0 2 0 34 11
Bang 2 -9 0 2 0 |-3/4] -2 0

o) bang 1 ¢c6 Ag =3 > 0 (cot x3 la cot quay) nén ta dua véc to Az vao co s
va loai Ay khéi co s6 (dong x4 la dong quay). Trong bang 2 ¢6 Ay =2 > 0
(cot x9 1 cOt quay), nhung moi phan tt z;» < 0 (¢ = 1,2, 3) nén bai toan
trén khong c6 phuong an t6i uu, vi ham muc tiéu cia bai todn gidm vo
han trong mién rang budc ciia no.
Vi du 1.3: Dung phuong phap don hinh gidi quy hoach goc cho & vi
du 1.1, tt d6 suy ra 10i gidi ctia bai toan ddi ngau tuong tng vdi no.
f(z) =21 — 29 — 224+ 225 — 326 — min,
T + x4 4+ x5 — 16 = 2,
X9 + X4 + xg = 12,
r3 + 2x4 + 4x5 4+ 316 = 9,
r; > 0,7 =1,23,4,5,6.
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Xuat phat tit phuong 4n cyc bien ban dau 2! = (2, 12, 9, 0, 0, 0) véi
co s6 tuong tng la ma tran don vi. Qua trinh giai duge ghi lai trong bang
don hinh duéi day (cac Bang 1- 3).

Bién | He s6 | Phuong | x1 | @2 | x3 | 24 Ts T
cos6| Cpg an 1 -1 0 -2 2 -3
T 1 2 1 0 0 1 1 -1
T -1 12 0 1 0 1 1
T3 0 9 0 0 1 2 4 3
Bang 1 -10 0 0 0 2 -1 1
T4 -2 2 1 0 0 1 1 -1
To -1 10 -1 1 0 0 -1 2
T3 0 ) -2 0 1 0 2 5)
Bang 2 -14 -2 0 0 0 -3 3
71 | 2 3 3510 |[1/5] L 750
zy | -1 S -1/5] 1 [-2/5] 0 |-9/5] 0
7o | -3 T [2/5] 0 [1/5] 0 | 2/5 | 1
Béng 3 A7 [4/5] 0 |3/5] 0 |-21/5] 0

Dé tim 15i gidi (phuong an t6i wtu) ctia bai toan d6i ngau ta ap dung quy
tac sau:

Qui tac A. Néu co sé ban dau 1a ma tran don vi thi dé tim 10i giai clia
bai toan d6i ngau, ta chon ra tit bang don hinh cudi ciing cac A; clia cac
cOt bién z; ma ching la cac bién co sé ¢ bude 1ap dau tien (bang 1), roi
cong them véi he sb ¢; tuong tng.

Loi gidi clia bai toan goc 1a z* = (0,8,0,3,0,1) voi fi, = —17. Céac
bién co sG 6 budc lap dau tien (Bang 1) 1a 1, 29, x3. Céc vée to Ay, Ao,
Az tuong ting déu la cac véc to don vi.

Vi thé, 101 gidi ctia bai toan doi ngau y* = (yi,ys, i) duge xac dinh
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nhu sau: A .
yi=A1+a=—x5+1=q,

Y=As+co=0—1=—1,

y§=A3—|—63=—%+O=—

o

VaY’ y* = (l _17 _%) V& Gmax = 2 % %‘1‘12 X (—1)+9X (—%) =17 =

5
fmin-

1.3.2 THUAT TOAN DPON HINH POI NGAU

A. Cac buéc tién hanh thuat toan don hinh déi ngau :

Budc 1: Lap bang don hinh déi ngdu ban dau.

Budc 2: Kiém tra t6i wu: Néu moi phan tit trong cot gia phuong 4n déu
khong am thi ding qua trinh gidi: ta nhan dudc phuong an t6i wu clia bai
toan da cho. Trai lai chuyén sang budc 3.

Budc 3: Chon dong quay: do 1a dong dau tién tir trén xudéng ma né chia
phan tit am nhé nhat trong cot gid phuong an.

Bué6e 4: Chon cot quay: Chia cac phan tit trén dong udc lugng (cudi
mdi bang) cho cac phan tit tuong tng trén dong quay, nhung chi chia cho
nhitng phan t am trén dong quay. Cot quay 1a cot dau tién tit trai sang
phai tng v6i s6 nhdé nhat trong cac ti s6 do.

Budc 5: Bién doi bang don hinh hoan toan nhu trong phuong phap don
hinh thuong (thay do6i bién co s3, déi he sd muc tiéu tuong tng, xac lap
cac véc to don vi, bién doi dong quay va cubi ciing la bién doi cac dong
khéac theo qui tac hinh chit nhat).

Tré lai thue hién buée 2 theo mo ta & trén.

Chi y: Khi tim cot quay, néu moi phan tit trén dong quay déu khong
am thi do6 1a dau hiéu cho thay bai toan ban dau khong c6 phuong an.
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Vi du 1.4: Giai bai toan quy hoach tuyén tinh dang chuan sau day.
([ (z) = 1521 4+ 1229 + 1023 — min,
31‘1 + 4562 + 2.’L’3 Z 160,

xr + 21‘2 + 3$3 2 140,

\ Iy 20737220,17320.

Ta dua bai toan vé dang chinh tac va doi dau hai vé cic rang buoc dang

thtec:
( f(z) = 1521 + 1229 + 1023 — min,

—3:[/‘1 — 45(32 — 2333 + x4 = —160,

—r1 — 229 — 313 + x5 = —140,

| 2;>0,j=1,2,..,5.

Bai todn c¢6 n = 5 bién va m = 2 rang budc chinh, nén méi bang don
hinh gom n+3 = 8 ¢ot va m+1 = 3 dong. Ciing nhu trong phuong phap
don hinh binh thuong, bang dau tién ghi lai cac hé s6 trong bai toan,
chi khac 1a cot "Phuong an" bay gio dudc thay bang cot "Giid phuong
an", vi trong thanh phan ctia "Phuong an " xuat phat c6 cac phan ti am.
Bang nay tuong ting v6i gid phuong an ban dau z! = (0, 0,0, —160, —140),
fi=f ) =0

Bién Gia 1 | o | 3 | 14 | 75
c6s6 | Cp | phuong an || 15 | 12 | 10 | 0 0
Ty 0 -160 3 4] -2 1 0
T 0 -140 -1 -2 -3 0 1
Bang 1 0 -15 | -12 | -10 | O 0

Trong bang 1, cot gid phuong an c¢6 phan tit am, nén ta chua nhan duogc

phuong &n t6i wu. Ta chon dong x4 (tuong ting v6i s6 am nho nhat 1a -160)
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lam dong quay. Cot quay 1a cot x5 (tuong ting véi s6 nhé nhat trong ba ti
sO :1—135 =5, =22 = 3,=1) = 5). Phan ti quay béng -4. Bién d6i bang nay
theo quy tac don hinh nhan dugc bang 2.

Trong bang 2, cot gid phuong an van con phan tit am. Ta chon dong
x5 lam dong quay va chon cot x3 lam cot quay. Phan ti quay bang -2.
Bién ddi bang 2 ta nhan dudc bang 3. Trong bang nay, moi phan ti trong
cot gid phuong an déu duong, ta c6 phuong an t6i uvu: x* = (0, 25, 30) vdi
fmin = 600.

Bién Gia x1 | 1y | w3 | x4 | 5

cd s6 | Cp | phuong an || 15 | 12 | 10 0 0
72 | 12 10 34 1 |1/2 -1/4] O
z5 | O 60 /210 | 2 [1/2] 1
Béng 2 480 -6 0 | -4 | -3 0
xo | 12 25 7/8 | 1 0 |-3/8] 1/4
73 | 10 30 T4 0 | I | 1/4]-1/2
Béng 3 600 -7 0 0 2 ] -2

T cac két qua tinh toan néu trén, ta cling c6 thé tim dudc 15i giai clia bai
toan doi ngdu nho van dung quy tac sau day (tuong tu nhu quy tic A):
Quy tac B. Néu co sé ban dau la ma tran don vi thi dé tim phuong
an toi wu cia bai toan doéi ngau, ta chon ra tit bang don hinh déi ngau
cudi cling cac A; clia cac cot bién x; ma ching 1a cc bién co s6 ¢ budc
lap dau tien (bang 1), roi cong thém véi he sb ¢; tuong ting . Sau d6, doi
dau tong tim dugc néu bién co s6 tuong tng ban dau nhan gia tri am.
V6i vi du dang xét ta thay cac bude co s ¢ bude 1lap dau tien (bang 1)
1a 24, x5 (A4, A 1a cac véc to don vi). Lic dau cac bién nay déu nhan gia

tri am, nén phuong an t6i uu ciia bai toan déi ngau y* = (yi, ys) duge xac
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dinh nhu sau:
{yTZ—A4—C4=2—0=2,

y;Z—A5—C5=2—O:2,

Vay, y* = (2,2) v& gpax = 160 X 2+ 140 x 2 = 600 = fuin .-
Vi du sau day cho thay bai toan gdc khong c6 phuong an.
Vi du 1.5. Dung phuong phap don hinh déi ngau giai bai toan qui
hoach tuyén tinh sau.
( f(x) =221 — 429+ 13 — 24 + 205 — min,
T — 229 — 2x5 = —2,
dreg+ 13+ x4 — 25 = —4,

2x3 — T5 + Tg =2,

Ty + X3 +4r5 + a7 =0,

| 2;,>0,j=1,2,...,7.

Xuat phat tir gia phuong an 2° = (2,0,0,—4,0,2,6). Qua trinh nhu

sau.
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Bién Gia T | X | w3 | w4 | x5 | TG | 27
cd sG | Cp | phuong an | 2 -4 1 -1 2 0 0
1 2 -2 1 -2 0 0 -2 0 0
Ty -1 -4 0 4 1 1 -1 0 0
6 0 2 0 0 2 0 -1 1 0
Ty 0 6 0 1 1 0 4 0 1
Bang 1 0 0 -4 | -2 0 -5 0 0
T 2 § 1 | -10 | -2 -2 0 0 0
| 2 1 0 4 I 17 100
T 0 § 0 -4 1 -1 0 1 0
T 0 -10 0 17 5) 4 0 0 1
Bang 2 20 0 |-24| -7 | -5 0 0 0

o) bang 2, moi phan ti trén dong quay z7 khong am nén bai toan goc
khong c¢6 phuong an.

Trong cac vi du trén ta da may man c6 dude cic gid phuong an thoa
méan tiéu chuan t6i wu. Néi chung, kho c6 thé tim duge nhitng diem xuat
phat nhu thé cho don hinh déi ngau. Ta sé khong di sau vao van dé nay.

Tém lai, chuong nay da dé cap t6i noi dung va cac tinh chat co ban clia
bai toan quy hoach tuyén tinh. Bai toan ddi ngau va ly thuyét doi ngau
trong quy hoach tuyén tinh ciing dugdc trinh bay ngédn gon (c6 thé xem
chiing minh chi tiét ¢ cac tai ligu [1] va [2]). Cac thuat toan don hinh goc
va don hinh déi ngu, can dung dé tim nghiém ctia tro choi ma tran xét
& chuong sau, cling da dudce nhic lai 6 chuong nay véi cac vi du sd6 minh

hoa cu thé.

S6 héa boi Trung tam Hoc liéu — Dai hoc Thdi Nguyén http://'www.lrc-tnu.edu.vn



24

Chuong 2

BAI TOAN TRO CHOI MA TRAN

Chuong nay sé trinh bay cac khai niém co ban vé tro choi ma tran, moi
quan hé giita tro choi ma tran véi quy hoach tuyén tinh va van dé tim
nghiém ciia tro choi ma tran. Cudi chuong xét tro choi Poker, mot tro choi
gidi trf trén mang, xem nhu mot vi du thyc té vé tro choi ma tran. Noi

dung cta chuong duge tham khao tit cac tai lieu [1], [3] va [4].

2.1 KHAI NIEM M3 DAU

2.1.1 Vi DU VE TRO CHOI MA TRAN

+ Quy tac choi: Hai nguoi choi P, va Py. M6i nguoi déu c6 mot vien bi
trang (T) vA mot vien bi xanh (X). Khi ¢6 hiéu lenh (sau tiéng ho 1, 2, 3
chang han) mdi ngudi ldy ra mot vien bi va dit né lén ban.

+ Céach tra tien: P, trd cho P; 1 ngan néu hai vién bi chon ra c6 cling
mau hodc -1 ngan (nghia 1a P; trd P, 1 ngan) néu hai vien bi chon ra c6
mau khac nhau. Trong truong hop dau ta néi P, thang, P> thua; con trong
truong hop sau thi ngudc lai P, thiang, P, thua. Sau dé tro choi lai c6 thé
duoc tiép tuc.

Nhu vay, sb tién tra 1 hay -1 biéu thi s6 thu nhdp hay sé ton that cta
P;. Do P; mong mudn lam cuc dai s6 thang cuoc clia minh, nén ta goi P;

14 nguot choi maz, con P, mong muoén lam cic tiéu s6 thang cuoc ctia doi
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tht Py (ttc 1a lam cyc tiéu s6 ton that ctia minh) nén ta goi P 1a nguoi

chot min.
+ Ma tran cia tro choi:
| T X
1 -1
T 1 -1 Tacématran A = [ | . ]
X -1 1

Ta goi A 1a ma trgn thu hoach (ma tran thang thua hay ma tran trd
tien cta P).

Céac vi du tuong ty: hai nguoi choi, méi ngudi chon mot mat sap (S)
hay ngta (N) ctia mot dong xu, chon mot quan bai mau den hay do ti
mot ¢6 bai (tam cic,ti lo kho...).

Cac vi du néu trén la mot dang cta tro choi ma tran hay con goi la tro
choi doi khdng hai daw thi vdi tong 0 (s6 thu hoach ctia ngudi nay bing

s6 ton that ctia ngusi kia).

2.1.2 TRO CHOI MA TRAN

Dinh nghia 2.1: Tr0 choi ma tran la tro choi duge xac dinh bdéi ma
tran m hang, n cot A = (a;;) v6i a;; 1a céc s6 thuc tly ¥ (cho trude). Ma
tran A goi 1a ma tran trd tién. Phan ti ajj biéu thi sb tién P, tra cho P
néu Py chon céach choi thit i (hang i) va Py chon cach choi thit j (cot j) Ma
tran A con goi 1a ma tran thu hoach ctia Py (-A 1a ma tran thu hoach ctia

P).

B ajp a1 ... QAip
as1 A9 ... QA9p
Ma tran A duce xac dinh nhu sau: A = = (aj) .
| Gl Q2 - Qmp

Dinh nghia 2.2. V6i mdi i = 1, 2,..., m,chién lugc don thi i cia Py,
ki higu i, 1a véc to m - chieu X = (1, 29, ..., Ty VO 2;=1, 2:=0 (k # 1),
nghia 1a X 1a véc to don vi thit i trong R™. N6 bieu thi viec P; chon hang

i cia ma tran A.
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Tuwong tu, chién hige don thit j (j=1,2,...n) clia P, 1a véc to n- chieu
Y=(y1, y2,--, Yn) V6iy; = 1, yp = 0 (k # j), nghia la Y la véc to don vi
thit j trong R". Ky hiéu chién lugce don thit j ciia P 1a j. N6 biéu thi viéc
P, chon cot j cia ma tran A.

Trong cac tro choi ma tran, thong tin vé cach choi ctia méi dau thi
can dugc gitt kin, dong thoi s6 tién thang hay thua tit mot cudc choi (gom
nhiéu lan choi) duge tinh nhu 1a két qué cia cac lan choi. Bay gio 6 moi
lan choi, cac dau thi khong chon ¢6 dinh mot chién luge don (hang, cot)
cu thé ndo ma sé lga chon phdi hop cac hang (cot) theo mot ti lé (xac
suat) nao d6. Vi thé, ta di dén khai niem chién luge hon hop.

Dinh nghia 2.3. Chién lugc hén hop ctia P; 1a véc to m- chieu X =
(1, Taye.., Tyy) V6L x; > 0 (=1, 2,..., m) va 21 + 23 + ...+ x,, = 1, trong
d6 x; biéu thi ti le hay xac suat dé Py chon cach choi thit i (hang i). Tuong
tw, chién luge hdn hop ctia Pp 1a véc to n - chieu Y =( y1, yo,..., Yn) VO
y; >0(G=1,2,..,n) vay, + y2 + ... +y, = 1, trong d6 y; bieu thi ti
1¢ hay xac suat dé P, chon cach choi thit j (cot j).

Trong trdo choi chon bi néu trén, chién luge hén hop ctia P; c¢6 thé 1a
mot trong cac véc to : (1, 0); (0, 1); (i, %); (%, %) P; ciing ¢6 thé dung cac
chién lugc hon hop tuong tu.

2.1.3 HAM THU HOACH CUA P,

Khi P; chon chién luge hén hop X=(x1, 29,..., ;) v P» chon chién
luge hén hop Y = (y1, ¥2,..., ¥n) thi phan thang ctia P; (ciing 1a phan thua
clia P») bang bao nhieu?

Néu P, chon chién luge don thit nhat thi ky vong thang cudc ctia P 1a

aixy + as1x2 + ...+ Am1Tm,
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Néu P, chon chién Iuge don thit hai thi ky vong thang cudc cta Py 13 :
1271 + 2209 + ... + 2Ty, V.V...
Néu P, chon chién luge don thi n thi ky vong thang cudc ciia P 1a :
A1pT1 + A2pT2 + ... + QppTom,

Do P, chon chién luge hén hop Y = (y1, 4, ..., y») nén ki vong thang cudc

cua P la:
m m m n m
(1 Z a1 Ti + Y2 Z Ai2Ti + ..o+ Yn Z AinTi = Z (Z aisz‘) Yj
i=1 i=1 i=1 j=1 \i=1

Dinh nghia 2.4. Ta goi ham thu hoach hay s6 thu hoach ctia P; 1a s6
thuc

E (X, Y) = i (i aisz-> yj

j=1 \i=1

trong d6 X = (x1, xo,..., Tp) V& Y = (y1, ¥2,..., Yn) la chién lugc hén hop
bat ki ctia P va P, tuong tng.
Vi du 2.1: Xét tro choi cho b6i ma tran chi nhat (m = 3, n = 4):

1 3 3 2
5 4 0 1],
3 —1 2 4
Xét cap chién luge X = (% 1 %) vay = (}1 i i ;11) Tinh s6 thu hoach

cua P?

P, chon cot 1: ky vong thang cia P 1a: 1 x %4—5 X i+3 X i = 2%.
P, chon cot 2: ky vong thang ciia P 1a: 3 x %+4 X % —1x % = 2%.
P, chon cot 3: ky vong thang cua P la: 3 x %—I—O X i—l—? X %L = 2.

P, chon cot 4: k¥ vong thang ciia P 1a: 2 x %—Fl X %4—4 X % = 2%.
Vay s6 thu hoach ctia P la E(X,Y) = (23 421 +2+21) x 1 =21
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2.2 DIEM YEN NGUA VA CHIEN LUGC TOI
UuU

2.2.1 DIEM YEN NGUA

Xét tro choi cho bdéi ma tran tra tien A = (a;;). Néu Py chon chién luge

don tht 1 thi Py tin chic sé nhan duge s6 thu hoach it nhat 1a min a;; (min
j

lay theo tiing hang.)

Vi du 2.2, trong tro choi v6i ma tran tra tien

1 3 3 2
5 4 0 1],
3 -1 2 4
thi m_in a1; = a11 = 1, HliIl (2; = Q23 = 0, m_in a3; = a3z = —1.
J J J

Do P, c6 thé chon chién luge don bat ky nén duong nhién P; sé chon
chién lugc don lam cie dai s6 thang cudc, nghia 1a P; sé chon i sao cho
mjin a;; 12 16n nhat. Bang cach chon chién luge don nay, Py bdo ddm thing it
nhat 1a max mjin a;. V6i ma tran tra tién & tren thi max mjin ai; = a1 = 1.

Tuong tu, néu P, chon chién luge don j, P, tin chic s6 chi phi phai tra
(ton that) nhiéu nhét 1a max a;; (max lay theo ting cot). Nhu vay, P, sé
chon chién luge don lam circ tiéu s6 ton that ctia minh. Bing cach chon
chién luge don nay, P, c6 thé git cho P, thing nhiéu nhat 1a mjin max aj.
V6i ma tran tra tién ¢ day thi

maxai = ag] = D, MaXdap = G = 4, Maxajiz = aj3 = 3, Max ay =

N

va

min maxa;; = ajz = 3
Vi ]

Trong vi du nay ta thay maxmina; = 1 < minmaxa; = 3
1 ] ] (3

S6 héa boi Trung tam Hoc liéu — Dai hoc Thdi Nguyén http://'www.lrc-tnu.edu.vn



29

Dinh nghia 2.5. Néu ma tran tra tién A théa man diéu kién:

max min a;; = Min max a;; = apr = v,
7 i 7 7

thi ta néi ring tro choi ma tran c6 diém yén ngua va diém yén ngua la
phan t ay.

Khi trd choi c6 diém yén ngua any, Py sé thing it nhat v néu P; chon
chién luge don h, va P; sé thua nhiéu nhat v néu P, chon chién lude don
k. Khi d6, h 1& chién lugce t6i wu cho P; va k 1a chién luge t6i wu cho Ps.
That vay, néu P; chon chién luge don khac h trong khi P chon k thi s6
thu hoach ctia P; khong ting méa con c6 thé gidm. Ciing vay, néu P, khong
chon chién luge don k trong khi P; chon h thi s6 tien P, phai trad cho P
khong giam ma con c6 thé tang. Tro choi véi ma tran tra tien

6 3 1
027

4 35

c6 diém yén ngua 1a agy = 3 va cap chién luge don téi wu la X* =
(00 1)vaY*=(0 1 0),bdiv
miax Hbiﬂ a;; = Irb_in miax ai; = agz = 3.

Ta nhan xét rang ags 1a phan tit vita nhé nhat trén hang 3, via 1én
nhéat tren cot 2. Bat cit diém yén ngua nao ciing c6 tinh chat nay. Néu apy,
la diém yén ngua thi h 1a chién luge don t6i wu ctia Py va k 1a chién luge
don t6i wu cta P, va app, = V.

Tuy nhién khong phai tro choi ma tran nao ciing c6 diém yén ngua,
nghia 1a c6 chién ludge don t6i wu. Vi thé ta can dén khai niem chién luoc

hon hop toi wu.

2.2.2 CHIEN LUGC TOI UU

Dinh nghia 2.6. Nghiém ctia tro choi ma tran 1a cip chién luge hon

hop X = (T1, 2, ...;%,,), Y = (U1, Ts, -..77,) va sb thic v sao cho:
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a) E(X,Y)=vva
b) E (X,7) > v v6i moi chién luge don j =1, 2, ..., n,
¢) E (i,Y) < v v6i moi chién luge don i =1, 2, ..., m.

X.,Y goi la chién luge t6i wu clia P, vi Py tuong tng. S6 v goi 1a gid
cua tro chai.

Dinh nghia trén cho thiay néu P; chon cach choi theo ti 1é cho bdi chién
luge t6i wu X thi dit P, choi nhu thé ndo, P, van luon thing it nhat 1a v.
Ciing vay, néu P, chon cach choi theo t1 1é cho béi chién luge t6i wu Y thi
dut P; choi nhu thé ndo, P, chi thua nhiéu nhat 1a v. Gia v c6 thé duong,
am hay bang 0. V6i tro choi chon bi néu ¢ phan mé dau thi gia ctia tro
choi v = 0 va cac chién luge t6i vu 1o X = (5, —) vayY = (2 2)

Dinh 1y sau day cho thay moi tro choi ma tran déu cé nghiem.

Dinh 1y minimax. Ddi v6i moi tro choi ma tran bao gio cling ton tai

max m}}n E(X,)Y), myin max E(X,Y) va hai gia tri nay bang
nhau.

N6i céch khac, moi tro choi ma tran déu c6 nghiem [X,Y,v] sao cho:

E(X,)Y)<E (7, 7) = v < E(X,Y) v6i moi cap chién luge hén hop
X, Y.

Nhu vay, v6i tro choi ma tran bat ky mdi déi thi déu c6 chién luge toi
wu X, Y sao cho sb tién thing nhé nhat ciia P; bing s tién thua l6n nhét
ctia P, va bang v.

Nhan xét. Néu ma tran tra tien A c6 phan t& am thi ta c6 thé thay
né bang ma tran A, = [a; + o] > 0 (moi phan tit clia A, déu duong)
béng cach chon sd a thich hgp, chang han o > —min {a; : a; < 0}. C6
thé chitng minh rang cac chién luge t6i wu trong ca hai tro choi (v6i ma

tran tra tien A va A,) 1a nhu nhau, dong thoi v, = v+« > 0.
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2.2.3 TRO CHOI DOI XUNG

Dinh nghia 2.7. Tro choi doi zitng 1a tro choi c6 ma tran tra tien A
théa man:

a) A vuong, cap n; b) ay = 0, Vi; c) aij = —a;i, Vi, J.

Ma tran A v6i cac tinh chat a) - ¢) nhu trén goi 1a ma tran doi zing
léch.

Vi du 2.3: Tro choi dan gian "One- Two- Three" (doc chéch la Oan tu
t1) 14 mot tro choi ma tran véi tap chién luge don gidng nhau cho ca hai
dau thi: 6 mdi 1an choi, moi ngudi choi gio tay ra hiéu chon "Giay", "Bia"
hodc "Kéo" véi qui udc: Gidy thang Bua, Bua thang Kéo, Kéo thang Gidy.

Ma tran tra tien c6 dang:

Giay | Bua | Kéo
Gidy |0 |1 -1
Bua |-1 0 1
Kéo |1 -1 0

Tinh chéat 2.1.Néu X = Y thi E(X,Y)=0, nghia 1 néu c3 hai ngusi choi
stt dung clting mot chién luge nhu nhau thi ki vong thang cuoc ctia ho
bang 0.

+ Gia st chién luge t61 wu cta hai ngudi choi lan luot 13 X va Y. Khi
do, X =Y vav = E(X,Y) =0, nghia I gia ctia tro choi dbi xing
bang 0.

Chién luge t6i uu cho tro choi "Gidy-Baa-Kéo" 1la X =Y = (

)

Wl

Y

Wl

)

Wl

v6i gia v =0
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2.3 QUAN HE GIUA TRO CHOI MA TRAN VA
QUI HOACH TUYEN TINH

2.3.1 DPUA TRO CHOI MA TRAN VE BAI TOAN QUI
HOACH TUYEN TINH

Xét tro choi ma tran A = (aj), ... Theo cac dinh nghia 2.4 va 2.6 thi

mxn
bai toan ctia Py 1a tim véc to X = (xq, x9, ..., T,) va 86 v sao cho v — max
1121 + 2129 + ... + A1y > v (cOng theo cot 1),
1971 + 22T + ... + Aoy, > v (cOng theo cot 2),
1,1 + A2,T2 + ... + ATy > v (cONg theo cot n),
T+ ro+ ... +r,=12,>20,1=1,2 ....m.
Ngugc lai, bai toan ctia P 1a tim véc t0 Y = (y1, Y2, ..., Yn) VA 8O V s20
cho v — min
a11y1 + a12ys + ... + a1y, < v (cong theo hang 1),
ay1 + agyz + ... + azy, < v (cong theo hang 2),
A1y + Amoya + ... + GppYn < v (cOng theo hang m),
i+t +y,=192>07=12..n
Khong mat tinh tong quat, ta c6 thé gia thiét moi a; > 0 va vi thé
v>0. Bing cach dit
i =wifv (i =1,2,...m)vay; =y;/v (j =1,2,..,n).
Ta c6: b+ .+, =1 vovay +yh+ ..o+, =1/v.
Ta thay v 1a s6 tien ma P; nhan dudc va v cling 1a s6 tien ma P, phai
tra, nén P, tim cach lam cuc dai v hay cuc tiéu 1 /v; con Py tim céch lam
cic tiéu v hay cuc dai 1/v. Vi thé ta c6 cip bai toan qui hoach tuyén tinh
déi ngau:
Bai toan cua Pi: fi=a) + 25+ ...+ 2, — min,

allx’l + a21$/2 + ...+ amlaz;n > 1 (C@t 1),
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a12%] + a9h + ... + amax,, > 1 (cot 2),
a1, T + a9pxh + ... + appxl, > 1 (cot n),
z, >0,i=1,2,...,m.
Bai toan cua Ps: fo=v)+v5+ ... +y, — max,
any) + anys + ... + apy, <1 (hang 1),
agyy + agyh + ... + azy, < 1 (hang 2),
Q1Y) + Aoy + ... + apny, < 1 (hang m),
y; >0,7=1,2,...,n.
Nhan xét. + Hai bai toan trén lap thanh mot cip qui hoach ddi ngau
nhau. Hon nta, ro rang cd hai bai toan déu c6 phuong an, nén theo dinh

Iy ton tai ( tinh chat 1.9) ca hai déu c6 phuong an t6i wu (161 giai) va
m n 1
miané = maXZy; = -
. y - v
1=1 j=1

(s6 tien thang nho nhat ctia Py bang s6 tien thua 16n nhat cta P).
+ Chién luge t6i uu cia P, P, tuong ting 1a:
ri=vXaLi=12 . .mvay;=vxy;,j=12..n
Vi du 2.4. Tim nghiém ctia tro choi ma tran
Ao < 2 1 0 =2 >
1 0 3 2
Ta thdy —min{a;; : a; < 0} = 2, vi thé ta chon o = 3 va thay A b6i ma
tran
A, =aij+a] = (Z él 2 %) >0
Moi phan tit cia A, déu duong nén v, > 0. Cap bai toan déi ngau clia
P, va By:
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( f1 = 2} + 2, — min,
Sy + 4y > 1, ( fo=vy) + vy +y5+ y) — max,
Az + 37y > 1, Byt +4ys + 3y + vy < 1,
3z + 625 > 1, 4y + 3yh + 6ys + 5y < 1,
x) + bxh > 1, L v) > 0,95 >0,y5 >0,y > 0.
| 71 > 0,25 >0

Giai:Dua bai toan gbc vé dang chinh tic bang cach thém 4 an phu

oy, o, ok, wy > 0, sau d6 doi dau cac rang budc dang thic ta duge bai

toan: ) '
fi = &} + x4 — min,
—bx) — 4zl + xf =—1,
—4z — 3}, + ) = —1,
< —3z) — 6}, +axf =-1,
—x} — b, + xy = —1,
>0, =1,2,3,4,5,6.

\

Gia phuong én ban dau 2! = (0 0 —1 —1 —1 —1). Co s6 ddi ngau
J ={3,4,5,6}. Qua trinh giii bai toan theo thuat toan don hinh d6i ngau
dugce ghi 6 4 bang sau:

S6 héa boi Trung tam Hoc liéu — Dai hoc Thdi Nguyén http://'www.lrc-tnu.edu.vn



Bién | He s6 | Gia T} ), Tl T x T
co s6 | m.tiéu | Ph.an 1 1 0 0 0 0
| 0 T 5 | 4 1 0 1 0] 0
70 T 4 | 3 0 T 0 0
Tk 0 -1 -3 -6 0 0 1 0
o0 T T [ 5 | 0 0 | 0 | 1
Bang 1 0 -17 -1 0 0 0 0
2 | 1 | 15 1 |45 1/5] 0 0 0
0 | 1/5 ] 0 | 1/5 | 45 | 1 0 0
0 | 2/5 | 0 [-18/5] 3/5 | 0 T 0
0 [ 4/5 | 0 (215 <15 [ 0 | 0 ] 1
Bang 2 1/5 | 0 |-1/51| 0 0 | 0 | 0
7 T | 121 | 1 0 | 5/21 ] 0 0 | 4/21
A 0 [5/21 0 0 |-17/21] 1 0 [ 1/21
L0 (621 0 | 0 |-9/21] 0 T [-18/21
o T [ 4/2T | 0 T [ 1/21 | 0 0 | -5/21
Bang3 | 5/21 | 0 | 0 |-4/211| 0 0 | -1/21
2 ] 1 27 1 | 0 0 | 5/17] 0 | 3/17
7 0 [5/A7 0 | 0 T (2117 0 | -1/17
0 7T 0 | 0 0 [ =0/17 | 1 |-15/17
1 [ 37 0 | 1 0 [ 1/17 | 0 | -4/17
Bang4 | 5/17 | 0 | 0 0 | -4/17 | 0 | -1/17

O bang 4 moi phin tit trong cot Gia phuong an déu duong nen 10i gidi
cua bai toan la

fimin = fomax = 5/17 =1/vq = v, = 17/5, 2 = 2/17, a2, = 3/17

Ap dung qui tic B ta nhan dugc:

Yp=—A3—c3=0, yp=—Ay —cy =4/17,
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Yi =05 —c5=0, yy=—A¢—cs=1/17

T do6 suy ra nghiém cua tro choi da cho la:

2 A " . — r_ 11 (2 3\ _ (23
+ Chién luge t01 wu cta Pr: 2% = 0,2" = = (17, 17) = (5, 5) 5

. L A 2 . _ ;17 4 1 - 4 1
+ Chién luge t01 uu cua Py: yx = v.y = & (0, 77 0, 1—7) = (0, =, 0, 5) )
+ Gia cua tro choi :v*:va—a:%— :%

2.3.2 DUA CAP BAI TOAN QUI HOACH TUYEN TiNH
POI NGAU VE TRO CHOI MA TRAN

Xét cap bai toan qui hoach tuyén tinh déi ngdu dang chuan:
{ f = {c,x) — min, { g = (b,y) — max,

Ax>b, x>0 ATy < ¢,y > 0.

Cép bai toan trén tuong duong véi tro choi ma tran (kich thude
(n+m+1)x (n+m-+1)):

0 AT —¢
Arg = -A 0 b
—c' —pT 0

Day 1& mot tro choi déi xing. Vi thé chién luge t6i wu 1 nhu nhau doi véi
ca hai dau thi va gia clia tro choi bang 0. Gia st (7, Y, E) la nghiém cua
tro choi no6i trén. Néu z > 0 thi X = X /2, Y = Y /7 la 1o gidi ctia cap
bai toan qui hoach tuyén tinh déi ngau da cho. Truong hgp Z = 0 ching

t6 cap bai toan ban dau khong c6 10i giai.

2.4 TRO CHOI POKER

Poker 13 mot tro choi bai gom nhiéu ngusi choi, trong dé cac quan bai
thuong dugce dat ap, khong cho biét 16 ky hiéu ghi trén mat quan bai. Khi
bt dau choi, méi nguoi choi phai gop qui (dat coc) mot s6 tien nhat dinh
va duge chia mot sé quan bai. Dén lugt choi, ngudi choi c6 thé xudéng bai
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va diat thém tién vao qui hodic bdé qua luct choi. Khi két thic tro chai,
s6 tien trong qui sé dugce trao cho ngusi thang cudc. Khi choi ngudi choi
c6 thé danh lira d6i phuong bang cach xuéng bai véi gia cao dé buoc doéi
phuong phai chiu thua, mic dit anh ta c6 thé bi thua néu déi phuong chap
nhan thach dé hoac xuéng bai véi gia thap hon dé déi phuong nudi hy
vong thang.

Ciing nhu nhiéu tro choi bai khéc, tro choi Poker mang tinh tri tue,
trong dé may rii ciing 1a mot yéu tod tac dong dén tro choi, nhung ki nang
choi méi 1a pham chat quyét dinh sy thing hay thua ctia ngudi choi. Tro
choi doi héi nguoi choi phéi ¢é chién luge thich hop, ting phoé linh hoat méi
c6 thé gianh dugc chién thing.

Trong muc nay, luan vin sé trinh bay mot s6 khai niém va qui tic choi
co ban ctia tro choi Poker, thong qua viéc phan tich mot bién thé don gian
clia tro choi nay. Tro choi Poker dién ra trén thuc té quéa phic tap dé cé6
thé phan tich bang toan hoc.

Tro choi Poker don gidn hoa gom c6 hai nguoi choi, ky hieu A va B, va

mot cd bai gom c6 ba quan bai, ky hieu 1a 1, 2 va 3.
2.4.1 QUI TAC CHOI VA THANH TOAN

Khi bt dau choi, méi ngudi choi phai gép (dit coc) mot s6 tien, chang
han $ 1, vdo "qui" va dudc chia mot quan bai tit ¢d bai. Sau dé lan luot
ting ngusi choi, bat dau tit ngusi choi A, ¢6 thé dit cuge them $ 1vao qui
hoac bé qua lugt choi.

Quaé trinh choi trén day cham ditt khi gap mot trong ba tinh hudng sau:

- Dat cugce theo sau cling la dat cugc,
- B6 qua theo sau ciing la bé qua,
- Dat cugce theo sau 1a bd qua.
Trong hai truong hop dau, ngudi thang trong cuoc choi duge quyét dinh

bang cach so sanh cac quan bai trén tay moéi ngudi choi: ngudi choi nao c6
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quan bai danh s6 cao hon sé 1a nguoi thang cuoc. Trong truong hop thit
ba: dit cuge theo sau 1a bd qua, thi nguoi dat cude sé 1a ngudi thang cudc,
khong phu thudc ngusi ndo ¢6 quan bai cao hon (khi chai thue, ngusi choi
chon "bd qua" tuyen b6 dau hang va chap nhan thua cudc). Nguoi thang
cudc sé duge nhan mot so tien tit qui theo théa thuan.

Véi cac qui tac choi don gidn néu trén thi chi ¢6 5 truong hop sau day
XAy ra:
a) A b6 qua, B b6 qua: $ 1 cho ngusi choi ¢6 quan bai cao hon.
b) A bd qua, B dat cuge, A bd qua: $ 1 cho ngusi choi B.
¢) A bé qua, B dat cuge, A dat cuge: $ 2 cho ngusi chai ¢6 quan bai cao
hon.
d) A dat cuge, B b6 qua: $ 1 cho ngusi chai A.
e) A dat cuge, B dat cuge: $ 2 cho ngudi choi ¢6 quan bai cao hon.

2.4.2 CHIEN LUGC DON

Sau khi duge chia mot quan bai, ngusi choi A c6 thé quyét dinh choi
theo mot trong ba qui tic sau:

1. B6 qua. Sau d6 néu B dit cudc, tiép tuc bd qua (Ding cudc choi va
B thang).

2. B4 qua. Sau d6 néu B dit cuge, cing diat cuge (Ding cuoce choi va
ai gilt quan bai cao hon sé thang).

3. Dt cuge. (Sau d6 du B dat cuge hay bo qua, cude choi déu ding).

Tuong tu, sau khi duge chia mot quan bai, ngusi choi B ¢6 thé choi
theo mot trong bon qui tac sau:

1. Bé qua, bat ké truée dé6 A dit cude hay bd qua.

2. B6 qua néu A bd qua va dat cuge néu A dit cuge (B choi nhu A).

3. Dit cuge néu A b6 qua va bo qua néu A dit cuge (B choi ngugce lai
v6i A).

4. Dat cude, bat ké trude dé6 A dit cude hay bd qua.
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Dé mo phéng tinh huéng nhu mot tro choi ma tran, ta phai nhan biét
dugc cac chién luge don clia mdi nguoi choi. Chién luge don 1a qui tac nao
trén day duge nguoi choi Iya chon déi véi moéi quan bai ma ngudi dé dude
chia.

Vi thé, céc chién ludge don ctia ngudi choi duge biéu thi bdi bo ba
(21, T2, x3), trong do6 x; 14 qui tc choi ma ngudi choi sé st dung khi anh
ta dang c6 trong tay quan bai i. V6i ngudsi choi A thi x; nhan ba gia tri
1, 2 va 3, con v6i ngudi choi B thi x; nhan bon gia tri 1, 2, 3 va 4. Vi du:
chién luge don (2, 3, 1) ¢6 nghia la ngudi choi 4p dung qui tic 2, 3 hay 1

néu anh ta cé trong tay quan bai 1, 2 hay 3.

2.4.3 MA TRAN TRA TIEN

Can cit vao chién ludge don ctia hai ngudi chai, ta c6 thé tinh duge s6
tien trung binh ma ngudi nay phai tra cho ngudi kia, chang han A tra cho
B. Gia sit A sit dung chién luge (3, 1, 2) va B stt dung chién luge (3, 2, 4).

C6 6 cach chia bai nhu sau.

Chia bai Phién dat cuge S6 tien
A B A trd B
1 2 A dat cuge | B dat cugce 2
1 3 A dat cuge | B dat cugce 2
2 1 A bé qua | B diat cuge | A bd qua 1
2 3 A bé qua | B dat cuge | A bd qua 1
3 1 A bé qua | B dat cuge | A dat cugce -2
3 2 A bo qua | B bd qua -1

Do 6 céch chia bai nay déu c¢6 co hoi xdy ra nhu nhau (dong kha niang)

nén sb tién trung binh A tra cho Bbang (2 +2+1+1-2-1) /6 =105,
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Can tinh toan s6 tién tra trung binh déi v6i mdi to hop cac cap chién
luge don. C6 bao nhiéu cap nhu vay? Ngusi choi A ¢6 3 x 3 x 3 =27
chién luge don va ngudi choi B ¢6 4 X 4 x 4 = 64 chién luge don. Do d6
c6 tat cad 27 x 64 = 1728 ciap chién luge don. Viéc tinh so tien trad trung
binh cho tat cd cic cap nay la hét sic kho khan va tén nhiéu thoi gian.
RAt may 1& ta c6 thé gidm s6 chién luge don (do d6 gidm sb cip) can xét
nho nhig nhan xét don gian sau day.

Nhan xét dau tién 1 nguoi choi git quan bai s6 1 ding bao gio "dat
cuge" khi déi phuong da "dat cuge", bdi vi anh ta sé thua va anh ta sé bi
thua it hon néu chon "bd qua'. Lap luan nay cho thay ring khi gitt quan
bai 1:

- Nguoi choi A khong nén dung qui tac 2;
- Ngudi choi B khong nén dung qui tac 2 va 4.

R6 rang ciling ¢6 thé khong ditng mot s6 qui tic choi khi ngusi choi gitt
quan bai cao nhat. Chang han, ngudi choi giit quan bai sé 3 ding bao gis
"bo qua" khi déi phuong da "dat cuge", vi néu chon "bd qua" anh ta sé
thua, nhung néu chon "dat cuge" anh ta sé thang. Hon nita, khi gitt quan
bai s6 3 nguoi choi bao gio ciing nén chon "dat cuge" khi déi phuong da
"bo qua', bdi vi du d6i phuong sau d6 dap tra thé nao (dit cuge hay bo
qua) anh ta van sé thang; chon "d&t cugce" con tao ra kha nang déi phuong
cling "dat cuoc" va do d6 lam tang s6 tién thang cho ngudi choi gitt quan
bai s6 3.

Vi thé, khi gitt quan bai s6 3:

- Nguoi choi A khong nén chon qui tac 1;
- Nguoi choi B khong nén chon qui tac 1, 2 va 3.

Loai b6 céc qui tac "xau" da phan tich, nguoi choi A bay gio c¢6
2 X 3 x 2 =12 chién lugc don va ngudi choi B ¢6 2 X 4 x 1 = 8 chién lugc
don. Do d6 s6 cép chién luge don gidm xudng con 12 x 8 = 96 - mot muic

gidam dang ké (so véi 1.728)! Khong chi loai bé nhitng chién luge "xau"
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khéi mo hinh toan hoc ma ta con gia thiét rang ca hai ngudi choi déu biét
rang cac qui tac "xau" nay sé khong dugce st dung. Nghia 13 A cho rang
B sé choi thong minh vd B ciing nghi vé A nhu vay.

Tiép tuc quan sat sé gitip gidm hon nita s6 cap chién ludge don can xét.
Vi du: khi gitt quan bai s6 2, nguoi choi A khong nén chai theo qui téac 3.
Dé c6 duge két luan nay ta chi can phan tich can ké ting kha nang. Do A
giit quan bai s6 2 nén B gitt quan bai s6 1 hodc s6 3. Ta c6 thé xac dinh
ducgc B sé lam gl trong ca hai truong hgp nay va dé dang nhan ra A sé sai
lam khi chon qui tac 3. Phan tich tuong tir cho thay khi giit quan bai s6 2
nguoi choi B khong nén chon qui tic 3 va 4. Do vay nguoi choi A chi ¢6 2
X 2 x 2 = 8 chién lugc don va ngudi choi B chi ¢6 2 x 2 X 1 = 4 chién
luge don. S6 cap chién luge don can xét bay gio 1a 8 x 4 = 32.

Lac nay khong thé gidm hon duge nita. Tinh ma tran tra tién (A tra

B) ta dugc:

(1,14) (1.24) (3,1,4) (32.4)
) 0 0 1/6  1/6
) 0 -1/6  1/3  1/6
) 1/6  1/6  -1/6  -1/6
) 160 0 -1/6
) 16 1/3 0 1/2
) 1/6 1/6  1/6  1/2
) 0 12 -1/3 1/6
3.2.3) 0 /3 -1/6  1/6
Giai tro choi véi ma tran tra tien T, ta nhan dugc cip chién luge t6i

uu cho A, B:

yx=1200 4" vaax=[L00l000 "

C6 the dién giai két qlia nay nhu sau:

Nguoi choi A 4p dung cac chién luge don (1, 1, 2), (1, 2, 3) va (3, 2, 3)
theo ti 1¢ tuong tng 1/2, 1/3 va 1/6, nghia la chién luge t6i wu clia ngudi
choi A 1a

- Khi gitt quan bai 1, ding hén hop qui tac 1 va 3 theo tile 5 : 1;

}T

- Khi gitt quan bai 2, ding hén hop qui tdc 1 va 2 theo tile 1 : 1;
- Khi gitt quan bai 3, diing hén hop qui tac 2 va 3 theo tile 1 : 1.
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Tuong tu, ngudi choi B 4p dung cac chién luge don (1, 1, 4) va (3, 2, 4)
theo ti 1¢ tuong tng 2/3 va 1/3, nghia la chién luge t6i uu clia ngudi choi
B la

- Khi gitt quan bai 1, ding hén hop qui tac 1 va 3 theo tile 2 : 1;
- Khi gitt quan bai 2, dung hén hop qui tac 1 va 2 theo tile 2 : 1;
- Khi git quan bai 3, luon dung qui tac 4.

Dé ¥ rang chién luge t6i wu ciia ngudi choi A khi gi®t quan bai s6 1 1a
duing qui tac 3 it nhat vai lan. Qui tac 3 bao rang "dat cuge" , nhung su
dit cuge nay chi 1a dé danh lita d6i phuong. Khi giit quan bai s6 1, ngusi
choi B doi khi ciing danh la déi phuong, bang cich thinh thodng dung
qui tic 3. Ro rang 1a chién luge toi uu cling gap tinh huéng xuéng bai vdi

gia thap hon, gay thua thiét cho ngudi choi.

Tém lai, chuong nay da dé cap t6i bai toan tro choi ma tran, mot dang
tro choi don gidn nhat va c¢6 quan hé chat ché véi bai toan quy hoach tuyén
tinh. Nhu da trinh bay, viéc tim chién luge t6i vu clia mdi ngudi choi duge
dua vé tim nghiém ctia mot cap bai toan quy hoach tuyén tinh ddi ngau
nhau dang chuan va ngugc lai, mdi cap quy hoach tuyén tinh déi ngau
nhau lai c6 thé dién dat tuong duong dusi dang mot tro choi ma tran. Tro

choi Poker c6 thé xem nhu mot vi du vé tro choi ma tran trong thuec té
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Két luan

Luan vin da dé cap tdi tro choi ma tran, d6 14 dang mo hinh tro choi
don gidn nhat trong 1y thuyét tro choi. Thong qua mo hinh nay, luan van
da trinh bay cac khai niém co ban vé tro choi nhu: qui tac choi, cach tra
tién, ham thing cudc, diém yén ngua, chién luge don, chién luge hén hop,
chién lugc t6i wu, v.v ... Tro choi Poker c¢6 thé xem nhu mot tng dung clia
tro choi ma tran trong thuc té.

Tro choi ma tran, trinh bay ¢ chuong 2 ctia luan van, c6 quan hé chat
ché v6i Iy thuyét quy hoach tuyén tinh. Cu thé, viec tim chién lugc toi wu
clia moi ngudi choi trong tro choi ma tran duge dua vé viéc tim nghiem
clia mot cap bai toin quy hoach tuyén tinh déi ngau nhau va ngudc lai,
mdi cap bai toan quy hoach tuyén tinh déi ngdu nhau lai ¢6 thé mo ta nhu
mot tro choi ma tran.

Chinh vi 1& d6, cic kién thiic co ban vé bai toan quy hoach tuyén tinh,
bai toan doi ngau, Iy thuyét déi ngau, ciing nhu thuat toan don hinh gbc
va don hinh déi ngdu diing dé tim nghiém ctia tro choi ma tran dudc trinh
bay tém tat & chuong 1 ctia luan van.

C6 thé xem luan van nhu buée tim hiéu dau tien vé ly thuyét tro choi
va cac tng dung ciia 1y thuyét nay trong thuc tién. Tac gid luan van hy

vong sé ¢6 dip dugc tim hiéu sau hon vé 1y thuyét tro choi trong tuong lai.
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