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v
MO PAU

Bai toan quy hogach tuyén tinh dgng chudn 1a bai todn c6 mién rang bugc 1a mét hé
bat phwong trinh tuyén tinh véi cac bién khéng am. Nhiéu bai toan quy hoach tuyén tinh
trén thyc té thuong bdt dau ¢ dang ndy, do vay ludn van nay trinh bay phirong phdp nén
xoay gidi tryc tiép bai toan quy hoach tuyén tinh véi mién rang bugc 1a hé bdt phwong
trinh tuyén tinh. Tor d6 ta xdy dung thudt todn nén xoay tuyén tinh gidi bai toan quy
hoach tuyén tinh dang chudn véi ham muyc tiéu c6 hé s khéng am va iing dung né dé tim
chién Iiroc hon hop téi wu trong tro choi ma trdn. Ludn vin gom 2 chwong:

Chuong 1, téi trinh bay phuwong phdp nén xoay va thudt todn non xoay tuyén tinh
giai bai toan quy hogch tuyén tinh véi ham muc tiéu c6 hé sé khdng am véi co sé xuat
phét tir goc toa dé O( 0, 0, ..., 0). Sau dé trinh bay bai todn tro choi ma trdn va dira viéc
tim chién lwoc hon hop t6i wu ciia bai todn tro choi ma trdn Vé viéc gidi bai toan quy
hoach tuyén tinh dang chudn.

Churong 2, ludn van da vng dung thugt toan giai bai toan quy hogch tuyén tinh dang
chudn véi ham muyc tiéu c6 hé sé khéng am trinh bay trong chwong 1, ta di xdy dung mét
phurong phdp cu thé gidi truc tiép bai toan tim chién lieoc téi wu trong truong hop déc
biét véi sé chién lwot ciia ngueoi choi thir nhdt la 2 (nguweoi choi thir hai €6 sé chién Lot
choi la n bat ky) ma chlng ta vdn thiwong gidi n6 bang phwong phdp do thi.

Céc thudt toan trinh bay trong ludn van nay dwoc xay dung chi tiét, cdc buéc cua
thudt todn duwoc trinh bay sao cho ching ta c6 thé dé dang Idp trinh chuyén sang cac
chwong trinh trén mdy tinh bang cac ngon ngit nhur Pascal, C, Java, ...

Ludn van nay hoan thanh dya trén cac tai ligu [2], [4], [5], [6] va cac tai liéu cb trong
phan tai ligu tham khdo.

Thai Nguyén, thang 05 nam 2015
Tac gia

Pham Pirc Tuan
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Chuong 1
THUAT TOAN NON XOAY VA BAI TOAN TRO CHOI MA TRAN
Trong chuong nay, t6i trinh bay mot phuong phap giai bai toan quy hoach tuyén tinh
v6i mién rang budc 1a hé bat phuong trinh tuyén tinh thudc lugc do xap xi ngoai (vi nd
Xuat phat giai tir dinh caa mot non don hinh tuyén tinh ngoai mién chap nhan duoc) goi la
thuat toan nén xoay tuyén tinh [4]. Tt d6 trinh bay mét truong hop riéng bién thé cua nd
giai bai toan quy hoach tuyén tinh dang chuan khi ham muc tiéu cé cac hé s khéng am,
day 1a 16p bai toan thudng hay gap trong thuc té. Bai toan tro choi ma tran trong trudong
hop can tim chién luoc hdn hop téi wu ciing di dan dén bai toan quy hoach tuyén tinh
dang chuan, vi vy trong chuong nay ciing s& trinh bay khéi niém co ban vé bai toan trd
choi ma tran va dua bai todn ndy vé bai toan quy hoach tuyén tinh dang chuan.
1.1. Bai toan quy hoach tuyén tinh
Xét bai toan quy hoach tuyén tinh véi mién rang budc 1a hé bat phuong trinh tuyén
tinh sau:
n
f(x)=<C,x>=> c.x, —min
(L) =1
xeP = xel":<A',x>+b <0,i=12,..,m
xell", A'lavéctodongva A'ell”, m>n, A' (air, @i, ..., ain) # O(0, ...,0), C(Cq, Cp, ..., Cn),
bie 0%, i=1, 2, ..., m. Hang cua hé¢ A' (i=1, 2, ..., m) bang n, gia thiét nay rat binh thuong
boi mién rang buoc P, ciia bai toan quy hoach tuyén tinh néi chung bao gio ciing co rang
budc vé dau cua bién x.
1.2. Khéai niém vé nén don hinh tuyén tinh, canh va phwong ciia nén va N6n — min
(n6n cuec tiéu)
1.2.1. Khai niém vé nén don hinh tuyén tinh
Xét tap M duoc xac dinh tir n rang budc tuyén tinh ndo d6 cua Py, cu thé 1
M= xell"<A,x>+h <0jiel (1.1)
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trong d6 | = i,i,,....i, < 12,...m , [I|=n (¢ day |I| la s6 do hay 1a s6 phan tir cua tap

1) va A' véi i e | 1a mot hé doc 1ap tuyén tinh. Tap M goi 12 nén don hinh tuyén tinh cua
hé rang budc P, véi dinh xM 13 nghiém (duoc xac dinh) thoa man hé sau:
<A x>+b=0,Viel (1.2)
Hé véc to Alvsi i el duoc goi 1a co s¢ cua non M, hay ciing goi 1a co so cua dinh
x™. Tap | goi I tap chi sb cua co sd cua nén M.
1.2.2. Khai nigm vé canh ciia nén don hinh
Vé&imdii €1, tap hop cac diém x e (1" thoéa man hé:
<A', x>+ b, =0, Vre I\{i} (1.3)
goi la duong thang i cua non M.
Tap cac diém x thoa man hé:
<A, x>+b =0,Vrel\ i
{< AL x>+h <0
goi la canh i cua non M.
Véimdii(iel), Vécto zi, (i), xac dinh bai hé:
{<A'r,z_iM >=0,Vrel,r#i (1.4)
<Az, >=-1
goi la véc to chi phuong caa canh i cia non M.
Pinh x™ cia nén M co thé xac dinh tir (1.2), trong truong hop biét hé véc to chi

phuong z), (i e 1) thi ching ta c6 thé sir dung cong thic sau:

XM :Zbrzli\ﬂ (15)

iel
Pinh Iy 1.1 [4]
Néu xM 1a dinh cua nén don hinh M dugc xac dinh tir (1.2), va hé véc to chi phuong
z'. (ie 1) cua canh i cia nén M xac dinh tir (1.4) thi ching ta cé thé xac dinh dinh x™ tir

cong thtrc sau:
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Tur dinh 1y 1.1 ta suy ra trong truong hop biét hé véc to chi phwong z, (i€ ) thi

chiing ta c6 thé xac dinh dinh x™ tir cong thire sau:

xM =>"b.z,

=
Ta ky hicu:
3 x" = je 12..m <Al X" >4b, >0 (1.6)
R6 rang khi J*(x) = ¢ thi x™ chinh 1a mot diém chap nhan cua bai toén (L). Ching
ta gia su J*(x") # ¢. V6i mdi s e J*(x™), ching ta ky hiéu nhu sau:
I°=iel <Az, #0> Cli= i,iy..i (1.7)
1°= iel <A%z, >=0 cl:= i,i,..,i (1.8)
Tathay: I = 1°U1°.

V&i mdi i e I° thi duong thang x=x"+4.z, s& giao véi siéu phang

<A’, x>+ b=0 tai diém x' =xM+ a. 7, . (1.9)
S M
trong d6 o, =_<A,sx—i>+bs (1.10)
<Az, >
Ta goi
I5:= ielfig >0 = iel®<A% 7y ><0 = i,ig..ig (1.11)

va I°=1iel*:¢ <0 .
Rorang I cI° .

Pinhly 1.2 VseJ'(x™) thi I° #¢
Chung minh (xem [4])

Pinh ly 1.3 [4]

I°=¢ thitap phuong 4n cua bai toan (L) la réng.
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Dinh Iy nay cho ta két luan rang, néu bai toan (L) c6 it nhat mot diém chap nhan
duoc thi 1° 1a mot tap khac rong.
1.2.3. Khai nigm non xoay M(r,s) sinh ra tzr nén M

Gia sir M 1a mot non don hinh tuyén tinh caa hé rang budc P, xac dinh bai (1.1) va

J'0M) # ¢, khi d6 véi mbi SeJ*(x") va rel®, tap hop cac diém x thoa man hé bt dang

thuc:
<A x>+b <0,Viel,izr
(1.12)
< A°,x>+b, <0
xac dinh mot non don hinh tuyén tinh goi 1a nén xoay M(r,s), dinh 1a:
XME) =x " = xM+ . 2, (1.13)

trong do ¢; xac dinh tur (1.10).

binh x" thoa mén:

<A X" >+h =0,Viel r,s = lus\r

Tap chi s co sé mai 1(r,s) nhan duogc tir tap chi s6 co sd cit | bing cach loai chi s r
ra khoi tap co so cii, dua chi s6 s vao thay. Ta n6i non xoay M(r,s) sinh ra tir nén M.
Bo dé 1.1

He A' véiiel r,s 1amotheé doc lap tuyén tinh.
Chung minh

That vay, néu nguoc lai hé A' véi iel(r,s) 1a phu thudc tuyén tinh thi d& dang suy ra
ton tai biéu dién:

A= BA<AZ,>=< > BA>= D B Az, =0

iel\r iel\ r iel\r
Piéu nay mau thuan vai <A®, z{,> = 0 (Vire I°).
B6 dé nay cho ta thay non xoay M(r,s) van 1a mot non don hinh.
Cac véc to chi phuong z,,,,, i€l r,s cuanén xoay méi M(r,s) duoc xac dinh tur

(1.4) véi tap chi s6 co so mai I(r,s), hodc xac dinh tir mot trong céc cong thirc don gian
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duai day theo cac x', X', 2., Zt, (Xac dinh tur (1.4), (1.9), (1.10)) véi i, r thuoc | la tap chi

SO Cua co sO cu:

2\, khi iel®

ZiM(r,s)=<ZiM—Z' z0 khi iel®i=r (1.14)
—S—lr.z{,I khii=s

<Az, >
Hay

z, khi iel®

i <Az, > L

A T Zﬁ" >zM khi iel®i#r (1.15)

1 EM

1 khi i =
<A,z,, >

Cac cong thtc nay goi 1a cac cong thic doi co s, bo dé dudi day chitng minh cac
cong thuec trén.
Bo dé 1.2 [4]

Gia sit M 1a nén xac dinh boi M:={xell":< A',x>+b <0,Viel} V4i cac véc to chi
phuong z;, cia cc canh xac dinh theo (1.4), cic giao diém X' xac dinh theo (1.9), (1.10).
Khi @6 nén xoay M(r,s) co dinh la x" " =x" xac dinh tir (1.12) véi co sd tuwong tng la
I r,s = 1U{s}\{r} va cac véc to chi phuong ctia cac canh tuong tng la Z,i\,| (rs) dUOC Xac
dinh bai (1.15).

1.2.4. Pinh nghia Non cuc tiéu (N6n — min)

Nén don hinh tuyén tinh M véi dinh 12 x™ dugc goi 12 nén cuc tiéu (nén — min) cua
ham f x =<C,x> ctabaitodn (L) néu f x" <f x ,vxeM .

Ta néi M la mot non - min cua bai toan (L) khi M la mot ndn — min cta ham muc
tiéu f cua bai toan (L).
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Gia st M 1a mot nén don hinh xac dinh tir hé (1.1) dinh 1a x™, véi véc to chi phuong

ciacanhila z;, (iel), xac dinh bsi (1.4), tacd dinh Iy sau.

Pinh Iy 1.4
Néu f x" <f xM+z, thi MIamotnon-minciaham f.
Chung minh (xem [4])
Hé qua 1.1
M la mot non - min caa ham f(x)=<C,x> khi va chi khi:
<C, z,>>0,Vi €.
Gia su M la mot nén - min caa ham muc tiéu f(x)=<C,x> cua bai toan (L).

Goi

Vei=vel’: f x' =min{f x'} (1.16)
IelfL
vayV®=vel’:f x' =min <C,x' >
iel?

Thay x' va x' xac dinh tir cong thtc (1.9) vao trén ta c6:

Vi=vell <Cx' >m|n <C,x' >

IelJr

vel®<Cx" +a,.z), >—m|n{<Cx +a,.2,, >}

IGIJr

S . v i i
=vel ia,.<C,z), >= rirgllsn{ai.<C,ZM >}
+

=mip{—(< A%, xM > +bg).

<A, zY > iel: Az, >

:{V€|S'—(<A3X >+b)<C# m}}

_ ... <Cuzv>_ . » <Czi
‘%Eh'<mu&>‘@@{<Asn ﬂ

(1.17)

<C,z) > . <C,z\ >
gy oot — ot
<Az, > ¥ <Az, >

Pinh Iy 1.5
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Véi moi re V° xac dinh tir (1.17), néu M 13 mot nén cyc tiéu caa ham muc tiéu caa
bai toan (L) thi non M(r,s) xac dinh tir (1.12) cling la mét nén cyc tiéu cia ham muyc tiéu
bai toan (L)

Chung minh (xem [2])

DPinh x"* caa ndn xoay M(r,s) con co thé xac dinh cdng thic sau day khi biét cac

véc to chi phuong cac canh cua non xoay M(r,s):

MU= S bz (1.18)
iel(r,s) M)

Phan duéi ddy chung ta s& xay dung thuat toan nén xoay giai bai toan (L) dua vao co
sa ly thuyét trinh bay ¢ cac phan trén va dinh ly 1.5.

1.3. Phwong phéap nén xoay tuyén tinh

Phuong phéap nén cuc tiéu trinh bay dudi day s& cho chung ta mot thuat toan giai
tryc tiép bai toan quy hoach tuyén tinh dang chuan véi co s¢ xuat phat tir dinh mot nén
cuc tiéu cia ham muc tiéu goi 1a phuong phép nén xoay tuyén tinh.

Viéc biét mot non cuc tiéu cia bai toan noéi chung khong kho khan gi. Chang han
trong trudng hop mién rang budc P, caa bai toan (L) 1a da dién, ta c6 thé dé dang chi ra
duoc mot chop don hinh voi n+1 dinh da biét chia P, , dinh nao cua chop don hinh nay
c6 gié tri cua ham muc tiéu nhé nhat tai d6 so véi cac gia tri caa ham muc tiéu tai cac
dinh con lai caa chdp thi ndn chira chop don hinh twong tng vai dinh nay chinh la mot
non-min cua bai toan (L).

Xét bai toan (L) trong truong hop biét mot nén — min caa bai toan (L).

Y tudng cua thuat todn nén xoay tuyén tinh giai bai toan (L) nhu sau:

Xuat phéap tir mot nén-min M ban dau ctia ham muc tiéu bai toan, ching ta kiém tra
xem dinh cta n6 c6 thudc mién chap nhan cua bai toan khéng (tic 1a dinh nay cé thoa
man tat ca cac rang budc khong) néu dinh nay thuoc mién chap nhan thi né 1a mot 10i giai
cua bai toan (L). Nguoc lai ta xay dung nén xoay masi M(r,s) (van la nén-min) tir nén cii
M cua bai toan (L) va Iap lai qué trinh kiém tra non xoay méi nay twong tu nhu d6i véi
noén M, qua trinh nay duoc thuc hién cho dén khi dinh cua ndn xoay mai M(r,s) thudc
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mién chap nhan cua bai toan (L) (khi mién rang budc cua bai toan (L) c6 phuong an) hoic
s& phét hién ra mién rang budc caa bai toan (L) 1a rong.
1.3.1. Thudt todn nén xoay tuyén tinh

Buwéc chudn b (buéc 0). Gia st ta da biét My 12 nén - min caa bai toan (L) véi tap
chisd cosola I,= i0,i0,....i% ,x®=xM la dinh ciia My va cac véc to chi phuong cua cac
canh i cua nén Mo la z,=z, (iclp).

Buoc k (k=0, 1, 2, ...). Gia st M, la n6n - min cua bai toan (L) (da duoc xay dung),
Véi tap chi sb co sd , dinh va cac véce to chi phuong cua cac canh ciia nén My tuong ung
la = il iy, 5 X< = xMova g = z,,

Xac dinh tap J*(x) theo (1.6): 3" (x*):= je 1,2,.,m <AL, x*>+b, >0

1. Néu J*(x) =¢ thi ding lai. x* chinh 1a mét 1oi giai cua bai toan (L),

2. Néu J*(x") # ¢, ta chon chi s6 dua vao co sé theo mot trong hai cach sau:

Ta chon s, 1a mot chi sb tuy y thusc J*(x¥)
hoic ta chon s, =min j:ieJ* x* (goi la qui tic chon min) (1.19)
hoic s,=max j:ieJ* x* (goi la qui tac chon max)

vaxac dinh: 1% = iel, < A%,z >#£0 ; (1.20)

- Sk« S i _ ikoosk +k
= 1el™<A¥z ><0 = NPPY PSP M (1.21)

2.1. Néu 1* = ¢ thi dung lai, suy ra bai toan (L) khong c6 phuong an.

2.2.Néu I = ¢:

Goi V¥ = {VE K :—ﬂ—min{—ﬂ}} (1.22)

<A 7 > e | < A%Z >
va chon chi sé dua ra khoi co s& theo mét trong hai cach sau:
Ta chon ry 1a chi sb tuy y thudc v * hoic ta chon

. =min viveV* hoac r =max v:veV* (1.23)
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(cach chon chi s6 nay goi 1 qui tic chon min (hoic 14 qui tic chon max)) .

Va ta xay dung non xoay M1 = M(ry, Sx) sinh ra tir nGn-min M, (xem muc 1.2.3),

tap chisd coso la 1, =1, r,s, = l,us \r ;vacac véc to chi phuong z , (st dung
(1.15)):
Z, khi iel
D <A > L
Zk+1_ (Zk—m.zk) khl | e Ik ,|¢rk (123>)
Y k=g,
<A¥,zf >
Tu (1.5) va (1.13):

Sk yk
X|<+1:)(Mk(rk‘sk k_<A y X >+bSk

)=xj =x+af 7} = Zi=2 bz, (1.24)

<A¥,z} >

Quay tré lai buwdc kvdi k « k+1
Mgt sé cha y:

1) T dinh ly 1.5 ta d& dang cd bo dé 1.3 dudi day va do d6 dé thiy nén xoay My,
duoc xay dung (trong thuat toan) sinh ra tir nén-min M, van la mot nén - min caa bai toan

(L).
2) Su lya chon chi s6 dua vao s, =min j:jeJ* x* va chi so dua ra
r,=min v:veV;? s&lam cho thuan toan dé nghi trén két thdc sau mot s6 hiru han budc
lip (khdng xay ra xoay vong). Biéu nay dugc chitng minh boi dinh 1y 1.6 dudi day.
3) Cong thie (1.23”) goi la cdng thirc xoay co s¢ va phan tir < A%,z > duoc goi la
phan tir xoay, né 1a trung tim dé doi cac véc to chi phuong z. ctia hé co s cii sang hé co
s méi z,

k+1

theo cong thuc xoay (1.23°).

4) bé cho gon ching ta dat < A', x >4h = A(x¥),i=12,...m

Dua trén dinh ly 1.5, ching ta d& dang chirng minh dwoc bé dé sau
B6 dé 1.3
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Tai mdi budc lap k, khi giai bai toan (L) theo thuat toan ndn xoay tuyén tinh véi quy tic chon chi sé dua vao co sé va

dua ra khoi co s la (1.19), (1.20) va (1.21) thi nén xoay My.; dugc xay dung trong thuat toan van 1a mot nén — min ctia ham

muc tieuvataco f(X<) < f(x*"),vk=12,...

Sulgachon s, =min j:jeJ" x* va r s =min viveV} ,
(hoic s,=max j:jed* x* var s =max viveV® s&lam cho thuan toan dé nghi trén
két thic sau mot sb hiru han bude lap (khéng xay ra xoay vong). Piéu nay duoc ching
minh bai dinh ly sau.
Pinh ly 1.6

Giai bai toan (L) theo thuat to4n nén xoay véi chi s6 chon dua vao co so la
S,=min j:jed* x* (hoic s, =max j:jed* x* ) va chi sb chon dua ra khoi co sé
twong tng 1a r, s, =min v:veV® (hoictuong tng r, s, =max v:veV; ) s& két thic

sau mot s6 hitu han budc 1ap va cho ta loi giai caa bai toan (L), hodc phat hién ra mién
rang budc P. cua bai toan (L) la rong.

Chting minh dinh Iy nay cé thé tim thay trong [4]

Nam 1977 RG. Bland d dé xuat qui tic tranh xoay vong tuong tu nhu trén cho viéc
giai bai toan qui hoach tuyén tinh dang chinh tc.
1.3.2. Bdng ldp gidgi bai toan quy hogch tuyén tinh bgi thudt toan nén xoay tuyén tinh va vi du
minh hog

Pé dé tinh toan, trong mdi budc lap k ta thiét 1ap bang dudi day goi 1a bang ndn
xoay thu gon giai bai toan quy hoach tuyén tinh dang chuan khi biét mot nén — min cua
ham muc tiéu cia bai toan.

Bang lap non xoay thu gon: Bang A
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, i <A', x*>+b;
Chi so co so b; ¢ C...C...C <A, x°>+b;
k=1,2,...
1 T
1 by 8, A,...d;... a, <A’ x*>+b, <A’ x*>+b,
2 2
b <A%, x°>+b <A%, x“>+b
2 2 8y Ay Q.- & ' e ' 2
(s) 0, (<A x0>+b,) | (A X>+b,)
8, 8 ,---8,---8,
m by, CHNEE SEUU: SRS <A™, x°>+by, <A™, x“>+hy,
-k H3 -k ok -k ik ik
L b, A O 1 £ <A*,z} > _ <Cz*>
q 3
i b _— K < A%, z% > <A 720 >
2 is Zi Ly eee L
<C,z} >
— ik b 7 7 n T < A¥*, 7 > -k
( = Isk Py ) fk Zkkl Zkk2 Zk;( Zkl;l [ k ] ( < A% : Zl:k >)
<C sz“k >
i« b it it it it ik T as E
n £ Ly Lyl Z, < A%, Zl'(n > <A™, 7% >
r k
Budc X X Xh o XS LxE
k=0,1,2, ...

Bang lip non xoay thu gon A gdom 2 phan (xem bang A): Céc s6 liéu ban dau duoc dua

vao bang va cac sd liéu can tinh toan theo cac cdng thuc trong thuat toan non xoay duoc

xay dung tht tu theo cac budc tir trén xudng dudi va tir tréi sang phai nhu sau:

Buéc k (k=0, 1, 2, ...):

Phan thir nhat caa bang 1a khai béo s6 liéu ciia bwéc chuan bi:
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Pua vao cac s6 liéu ban dau cua bai todn nam trong cac cot bao gdm cd cot chi sé co
s 1,2, ..., m, cOt s6 liu céac gia tri b; (i=1, 2, ..., m), dong dau tién trén cling cua phan
nay 1a c4c hé sé cua ham muc tiéu, va ma tran hé s cac rang budc A cu thé 1a:

+ Dong dau tién caa bang 1a dong cac toa do ¢; clia véc to C ctia ham muc tiéu.

+ Cot dau tién thar nhat 13 cot chi sb cua cac véc to dong A' caa ma tran rang budc A
ctia bai toan (L) tir 1 dén m.

+ Cot thtr hai la cot cac gia tri b (i=12,...,m) cua véc to cot B cua ma tran rang
buoc.

+ Tiép theo bén phai cot thi hai 1a bang cia ma tran hé s6 gdm cac gia tri cua rang
budc A: a;; (i=1,2,....m; j=1,2,...,n)
Phan thir hai ciia bang lién véi phan thir nhat 1 sé liéu tinh toan céc gia tri caa hé
véc to' chi phwong 7! (Viel,) va cac toa do cha dinh x*:

Tai budc k (k =0, 1, 2, ...) bang gom c4c cot va ma tran cua gia tri cac véc to chi
phuong z} (Vi e l,)cu thé nhu sau:

+ Cot thir nhat 1a ¢t chi s6 co s6 i el

+ Cot thir hai la cot gia tri b; véi i e 1,

+ Tiép theo bén phai cot thir hai 12 bang ma tran cac véc to chi phuong z,(Viel,).
Dong cudi cuing 1a cac gia tri toa do cua x* 1a dinh ciia nén-min My da biét & budce k.

Pén day ta c6 bang non xoay tai budc k (k= 0, 1, 2, ....) dd xay dung xong.

Bay gio ta chuyén sang kiém tra tiéu chuan téi wu va xay dung bang ndn xoay méi ¢
budc tiép theo k+1 néu x* chua phai 1a phuong an tdi wu.

Tir dong cudi ciing cua phan thir hai cua bang 1a dong céc toa do cua x*, chung ta di
tinh cac gia tri < A',x* >+b(i=0,1,2,...,m) va xay dung tiép cac cot chura cac gia tri nay

& bén phai ma tran rang budc A trong phan tht nhat caa bang.
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T cot chua gid tri < A',x* >+b.(1=0,1,2,...,m) di biét nay & budc lap k (vi tri bén
phai ma tran rang budc A). Theo thuat toan non xoay ta xac dinh duoc tap J*(x*) co hai
kha nang:

+Néu JT(x“)=¢ thi dung va xK 13 mot loi giai caa bai (L)

+ Néu J1(x¥) = ¢ thi theo thuat toan nén xoay ta chon dugc chi s6 dua vao co sé S
va ching ta tién hanh tinh toan céc cot sau:

Bén phai bang z,Viel, & phan tha hai cua bang ta xay dung cot chia gia tri
<A*,z, >Viel,

Tur cOt gid tri nay ta xac dinh duoc tap 1* va theo thuat toén ta c6 hai kha nang:

+ Néu |% = ¢ thi dung va két luan bai toan (L) khong c6 phuong an.

+ Néu 1* #¢ thi tir thuat toan non xoay ching ta phai xay dung cot tinh gia tri

-<C,z, >

o ,Viel*. Tir day theo (1.21) va (1.22) cua thuat toan nén xoay tuyén tinh ta
< A%, Z, >

chon duoc chisd duaracosolary.

Pén day céac thong tin dé xay dung bang lip & budc k+1 tir bang lap & budc k da day
du, chdng ta xay dung bang lap ¢ budc k+1 phia dudi bang 1ap ¢ budc k nhu sau:

+ Cot dau tién cua bang lap & budc k+1 1a cot chi s6 coso I, =(l, v s )\ T,
duoc xay dung bang cach chuyén cot chi s co sé cua bang ¢ budce 1ap k xudng va chi
can thay chi s6 r bang chi sb s, & bang méi 1a duoc.

+ Cot tiép theo la cot chua cac gid tri b; véi iel,,, (bén phai cot chi s6 co so 1,.,)
duoc xay dung bang cach chuyén cot chira cac gid tri b; voi iel, cia bang & budc lip
thi k xudng va thay gid tri b,_bang gid tri b, & bang méi (budc k+1) .

+ Tiép theo bén phai cot b(iel,,)la bing ma tran cic véc to chi phuong
2., Viel,,, ctanon-min My, dugc tinh tir cac véc to chi phuong z, ctia ndn — min M
& bang lap budc k theo cong thirc xoay (1.23).
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Sau d6 ta tinh toan dén dong cudi cung tiép theo cua bang nay 1a dong céac toa do cua

dinh non — min Mg 18X = 3" bz, , (theo cong thic (1.24))

i€Ik+1
Dén day bang non xoay méi ¢ budc lap k+1 da duoc xay dung xong.
Quaé trinh 13p nay sé& két thic sau hitu han budc boi dinh 1y 1.6.
M@t s6 phan tir trung tdm can chi y khi xay dwng bang nén xoay thu gon la:

+Giatrj < A%, x“>+b, (k=0,1,2,...) dwong ndm trong cot chira cac gié tri
<A, X >+b(i=012,..,m) dugc & trong dau méc tron (< A%, x“ > +b, ) twong @ng voi

dong sk (dugc chon dua vao co so ¢ budc lap k) theo muc by) hay b,) trong thuat todn nén

xoay tuyén tinh.

. —<C,zk> e o =<Cizh > 7
+ Gia tri S—'r‘ nam trong cot chwa cac gia tri - kK~ Viel* duoc ¢
K k k7! +
<A* 70> <A*z, >
A 4 Y _<C!Z|'(’k > 4 7o hY 2 2 r
trong dau moc tron (W) tuong ng vaéi dong ry (dugc chon dua ra co sd ¢ budc
< A*¥, 2} >

lap k) theo tiéu chuan (1.21) va (1.22) cuaa thuat todn nén xoay tuyén tinh.

+ Phan tir xoay < A%, z} > thuoc cot chira cac gia tri < A*,z, >, Viel, dugc nam
trong dau moc vuong la [< A%,z >].
1.4. Thuat toan nén xoay giai bai todn quy hoach tuyén tinh dang chuan véi ham
muc tiéu c6 hé s6 khong am

Trong phan nay ching ta s& 4p dung thuat to4n ndn xoay tuyén tinh di trinh bay
trong muc 1.3.1 xay dung thuat riéng giai bai toan quy hoach tuyén tinh dang chuan voi
ham muc tiéu c6 hé sé khéng am.
1.4.1. Bai toan quy hoach tuyén tinh deng chudn véi ham muc tiéu c6 hg sé khdng am

Xét bai toan quy hoach tuyén tinh véi ham muc tiéu c6 hé s6 khong am sau day:
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-

f(x)=<C,x>=>c;x; > min
=)

(M) x>0
<C'x>+d <0,i=1,..,N

N

Trong d6 X, C', Ce 0", X (X4, X2, ..., Xn), C' (Ci1,Ciz, -.., Cin), C (C1,Co, ..., Cn) 12 CAC
véc to dong bat ky, ¢;, die 0 voii=1, 2, .., N(N>1),va ¢, >0, j=12,...,n.

Ta viét lai bai toan quy hoach tuyén tinh (M) ndy ¢ dang nhu bai toan (L) trong muc
1.1 va chung ta goi la bai toan (M.):

: f (x)=<C,x>=> ¢,.x; > min
+ =1

<A', x>+b, <0,i=1,2,..,m
trong d6: m =N+n;
A'=-E' (i=1, ...n); b=0 (i=1, ...n);
A™M =C' (i=1, ..., N); bpsi = d; (i=1, ..., N);
D& thay hang cua hé véc to A' (i=1, 2, ..., m=n+N) bang n (vi c6 hé con la hé véc to
don vi A' =—E'(i=12,..,n) la doc 1ap tuyén tinh)
1.4.2 Xay dwng ndn — min (nén cuec tiéu) xudt phat
D& dang thay, vi cac hé s6 caa ham muc tiéu bai toan (M.) la khéng &m nén nén
E,=0" chinh 12 mét nén — min dinh 1a goc toa do O, cac véc to chi phuong cta cac
canh la z, =E'(i=1, 2, ..., n). Vi do d6 4p dung thuat toan non xoay tuyén tinh trinh bay
trong phan trén, ching ta thu duoc mot thuat todn giai bai toan (M) trong muc sau day.
1.4.3. Thugt todn nén xoay tuyén tinh LA gidi bai toan qui hoach tuyén tinh véi ham muc
tiéu c6 hé sé khong am

Thuat toan nén xoay tuyén tinh LA
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Buwéc chuan bi (bwéc 0). Chon nén — min ban dau M, :=E,=0", dinh la

0
xM :=E®=0, tap chi $6 co s6 |y :={1,2, ...,n}, cac véc to chi phuong cua cac canh cua
M, 1a 2, =E',véii=12 ..n.

Buwoc k (k=0, 1, 2, ...). Gia sir M la nén - min cua bai toan (M.) (da dugc xay dung),
Véi tap chi sb co so, dinh va cac véc to chi phuong cua cac canh caa ndn M, twong tng 1a

.— 1k :k koo oK UMy S — o
=07, 0,00 5 X'= X"*va z,= Zy, -

Xac dinh tap J*(x) theo (1.6): 3" (x):= je 1,2,.,m <Al x*>+b, >0 .

1. Néu J*(x) =¢ thi ding lai. X chinh 1a mét 1oi giai cua bai toan (M),

2. Néu J*(xX) # ¢, ta chon chi sb dwa vao co sé theo mot trong hai cach sau:

Ta chon s, 1a mot chi s6 tuy y thuoc J*(x)
hoic ta chon s, =min j:jeJd* x* (goi la qui tic chon min) hoic s, =max j:jeJ* x*
(goi & qui tic chon max) va xac dinh:

1= iel, i<A%z,>20 ; I} = iel* < A%,7 ><0 = if i iy,
2.1. Néu I* = ¢ thi ding lai, suy ra bai toan (L) khong c6 phuong 4n.
2.2.Néu 1> = ¢ :

. <C,z' > . <C,z' >
Goi V*:={ve I} -————*— =min{-———*—}}
<A¥,z,> i«ax " <A¥z, >

va chon chi s6 dua ra khoi co s theo mét trong hai cach sau:

Ta chon 1y 1a chi s6 tuy Y thuoc v .
hoac tachon r, =min v:veVv* hoac r, =max v:veV*

(céch chon nay goi la qui tac chon min (hoic la qui tac chon max)) .

Va ta x@y dyng non xoay My.1=M(ry, k) Sinh ra tte nON-min My, 1., =1, r,s, =

l,u s, \ . ;vacac véc to chi phuong z; , (theo (1.15)):
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Z, khi ielf
i i < A5kizi > 1 - .
Bew = (ZL_ﬁ-Zkk) khi iellXi=r, (1.25)
£k
1 ; .
—— L khii=s
< A% 7> ‘
< A%, X" >+h _
Xtz x Ml s) = i = k- . z¢=) bz, (1.26)

< A¥ ) >

i€|k+l

Quay tro lai budc k vai k « k+1
Su hitu han buéc 1ap cua thuat toan da duoc suy ra tir dinh ly 1.6 trong muc 1.3.1

1.4.4. Lwa chon chi sé duwa vao co sé
Xét thuat toan nén xoay tuyén tinh LA trinh bay trong muc 1.4.3. & trén, tai buéc lap
k (k=1,2,...) v&i I (X) # ¢, chling ta gia sir

J'x = je 12.,m < AlLX >4b >0 = 5,,5,,..8,

Vé&i moi s (=1, 2, ..., ), ching ta co:

<AY X >+4b, >0,Vj=12,..,]

xac dinh cac tap 1™, 137,V theo (1.20),(1.21) va (1.22) va chon r,(s,) theo (1.23)

[EL I |

Theo dinh ly 1.5 thi véi méi s, (=1, 2, ..., k) nbn M, r, s, s, V&i tap chi sb co

J

s& Méi twong Gng 1, 1 s, .S, = LU s, \ h s, lanon cyc ticu (NOon — min) cua ham

muc tiéu bai toan (L). Vi [J* x ‘:Ik, nén tai budc lap k, ching ta co I, ndn cuc tiéu (Non-

min) ctia ham muyc tiéu. Trong cac chi so Sy €d"(X)(=1, 2, ..., I) ching ta goi s, la chi
s6 thoa man:
f (S, ) r (5 (s i (S
Fg ™) =max (), (), f (xe o) (1.27)

RO rang f(x®)=> f(x* ) > f (x*) > f(x*),Vj =1,2,...], (1.28)

x* 13 1oi giai cua bai toan.
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Sau day tai mdi budc lap k ching ta d& nghi cach chon chi s6 dua vao co s& MGi
trong thuat toan non xoay tuyén tinh & chuong 2 goi 1a qui tac chon co sé MAX (hay néi
ngan gon la quy tic MAX):

Goi J* x = je 1,2,..,m <Al x*>+b, >0 = Se1r Syzreenr S,

Xac dinh cac tap1™,17,v*¥theo (1.20), (1.21) va (1.22) va chon r(s,) theo (1.23),

sau do goi Sk, la chi s6 thoa man (1.27), ching ta thay c6 hai kha ning:

Tk (Skjo

A ) k 3 ’ 2 A b 2 & pY
1. Neu f(x. ™) > f(x") thi ching ta chon chi s6 dwa vao co s& méi la s, =5,

(1.29).

Mic (i .

2. Néu f(x, )= (X thi chling ta chon chi sé dua vao co s& méi theo qui tac
min, tac la:

s, =min j:jed*(x) (1.30)

Tir (1.27), (1.28) va (1.29) cho ching ta thay non-min My.; duoc xay dung véi hé co

$6 MG liwr = (I,U s, )\ r(s,) va dinh twong tng 1a x<*=x ™’ Theo (1.29) ta c6

(XY > f(x). Diéu ndy c6 nghia 1a gia tri f(x**) gan véi gia tri f(x*) hon gia tri f(x*).

Khi giai cac bai toan thuc té co kich thudc 16n dudi dang bai toan (L) theo thuat toan

non xoay tuyén tinh LA thi viéc chon véc to dua vao co s& theo quy tic MAX trinh bay

trén s& lam cho s budc lap giam di. Boi sau mdi budc lap k né s& bo qua hang loat cac

nén cuc tiéu ma gia tri ham muc tiéu tai dinh cua ching nam trong khoang

fx* o f x™  Piundy co nghia la s budc ldp cua bai todn tir budce ban dau cho dén

budc cudi cung thu duoc 101 giai cua bai todn s& giam duoc rat nhiéu cac budce lap so véi

viéc ma tai mdi budc 1ap k ching ta chon mot véc to co chi 6 S, tuy y caa tap J* x* dé

dua vao co s mai ¢ budc k+1.
1.5. Cdp bai todn doi ngdu ciia quy hogch tuyén tinh dgng chudn

Trong phan nay chung ta trinh bay cap bai toan ddi ngau trong quy hoach tuyén tinh va mot sé dinh 1y ddi ngdu quan
trong c6 nhiéu ng dung va cu thé trong luan van nay ta s& sir dung n6 dé tir chién Iugc hdn hop ti wu ciia nguoi choi nay co

thé suy ra chién Iugc hon hop t6i uru ctia ngudi choi kia trong bai toan tro choi ma tran.
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1.5.1. Cap bai todn déi ngau
Xét bai toan quy hoach tuyén tinh dang chuan sau, ta ky hiéu 1a (Py):
(Py) f X =CX +CX, +....... +C, X, &> MIN
auX Fa,X e +a,X,>b,i=12,....m
=
Bai toan dbi ngau cua (P;) 1a quy hoach tuyén tinh sau, ta ky hiéu 1a (P,), c6 dang:
(P,) gy =by+by, +.... +Db,y, — max
;Y +a, Yt +8;Y, <C;, J=12,..,n
Y. >0,i=12,...,m

O day y= y,,V,.... Y, €™ 1a véc to bién can tim,

Ta nhan thay:

+ Cac rang budc chinh trong quy hoach ban dau goi 1a quy hoach gac (bai toan géc)
turong Gtng Mot - mot vai cac bién trong bai toan ddi ngau (céc bién d6i ngau), va céc bién
trong quy hoach gdc (bién gdc) s& twong tng Mot — mot véi cac rang buodc chinh trong
bai toan ddi ngau.

+ Céc hé sb ¢ vé phai rang budc chinh trong bai todn géc trg thanh cac hé sé muc
tiéu trong bai toan doi ngau, con cac hé sé muc tiéu trong bai toan goc lai tré thanh cac hé
s6 ¢ vé phai rang budc chinh trong bai toan ddi ngau.

+ Bai toan gdc tim min thi bai toan d6i ngau tim max (va nguoc lai).

+ Ca hai bai toan (P,) va (P,) déu c6 dang chuan: moi rang budc chinh déu 1a céc bat
dang thae (> dbi vai bai toan min, < ddi véi bai toan max) va moi bién déu khéng am.

Vi céac Ky hiéu véc to va ma tran, ta cd thé viét

Bai toan goc Bai toan goc

f x ={c,x)—>min g y =(b,y)—> max
Ax>D, ATy <c,
x>0 y>0

(AT 1a ma tran chuyen vi cua A, (a,b) 1a tich v huéng cia hai véc to a va b).

1.5.2 Mt sé tinh chét va dinh ly d6i ngau
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Ta nhéc lai cac két qua ddi ngau nhan duoc dudi day dbi vai cap bai toan ddi ngau
& dang chuan, n6 ciing dung cho mot cap bai toan d6i ngau dang bat ky.
Tinh chat 1. (P6i ngiu yéu)
Néu x 1a mot phuong an bat ky cua bai toan géc (Py) va y 1a mot phuong an bat ky
cua bai toan dbi ngau (P) thi
f X =¢X +CX, +....... +C.X, >0 Y =by +by, +....... +0., Y
Tinh chat 2. (P6i ngdu manh)

Néu mot bai toan quy hoach c6 phuong an tbi wu thi bai toan quy hoach dbi ngiu
ctia nd ciing c¢6 phuong an tdi wu va gia tri téi wu cua ching 1a bang nhau.

Cac két qua néu trén cho thady mdi quan hé sau day gitra hai bai toan goc va doi
ngau.

Tinh chat 3. (Pinh Iy ton tai) D6i vai mdi cap bai toan quy hoach dbi ngau nhau chi co
thé xay ra mot trong ba kha ning loai trir nhau sau déy:

a) Ca hai bai toan quy hoach déu khong co phuong 4n

b) Ca hai bai toan quy hoach déu c6 phuong an. Khi d6, ca hai bai toan quy hoach
déu co phuong an t6i wu va gia tri toi vu cua hai ham muc tiéu 1a bang nhau.

c) Mot bai toan quy hoach c6 phuong an va bai toan quy hoach kia khong c6 phuong
an. Khi d6 bai toan quy hoach c6 phuong an s& khong c6 phuong an t6i wu va ham muc
tiéu ctia né khéng bi chan trén tap rang budc.

MAi lién hé giira hai bai toan d6i ngau con thé hién ¢ cac sy kién co ban sau:

Pinh ly yéu vé dj léch bu: Mot cip phuong an x,y caa hai bai toan quy hoach déi ngau

(P1) va (P,) 1a nhitng phuong an t6i wu khi va chi khi ching nghiém dang cac hé thac:

y{ia,.jxj—b,j:o Véi moi i=12,..m (1.31)

=1

X; (cj—iaijyijzo véimoi j=12,..n (1.32)
i=1

Hé thirc (1.31) c6 nghia la

ﬁa,.jxj >h =y, =0 vay, >0:>iaijxj =b,i=12,..,m
=1 j=t
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Hé thirc (1.32) ¢6 nghia tuong tu
Jzrlaijyi <¢;=>x;=0vax;>0= J_ﬁ_laijyi =C;, j=12,...,n.
Céac dang thuc (1.31) va (1.32) khong loai trir kha nang 1a voi mot i nao do6 ta co

dong thoi y, =0 va i a;X; =b . Tuy nhién dinh ly sau cho thay kha nang nay khong thé
=

xay ra d6i véi tat ca cac cap phuong an tdi uwu ddi ngau.
Pinh Iy manh vé do léch b: Néu cap bai toan d6i ngiu (Py) va (P2) co phuong an thi
tén tai mot cap phuong an ti wu x*, y* nghiém ding
y*+ Ax*-b >0 va x*+ c-A'y* >0

1.6. Bai toan tro cheoi ma tran

Trong phan nay ching ta s& trinh bay cac khai niém vé tro choi ma tran, chién lugc
hdn hop tdi vu trong bai toan trd choi ma tran va dua bai toan trd choi ma tran vé bai toan
quy hoach tuyén tinh dang chuan.
1.6.1. Khéi niém tro choi ma tran

Pé don gian ching ta gia sir ¢6 hai nguoi (ddi thi) Py va P, cung choi. ngudi choi
thir nhat P, ¢6 m chién luoc (cach choi), ngudi choi thtr hai P, ¢6 n chién lugc, khi do ta
c6 mot sb khai niém vé tro choi ma tran nhu sau:

Pinh nghia 1.1: Cho ma tran A= a, cap mxn, c6 m hang, n cot, véi aj la cac so thyc

tly y (cho trudce). Tro choi dugce xac dinh boi ma tran A duoc goi la tro choi ma tran. Ma
tran A goi la ma trdn thu hogch (hay ma trén thdng, hay ma trdn tra tién). Phan ti a;
biéu thi sb tién P, tra cho P, néu P, chon cach choi thr i (hang i) va P, chon cach choi
tha j (cot j). Ma tran A con goi la ma tran thu hogch caa P, (-A la ma tran thu hoach caa
P,).

Ma tran A duoc xac dinh nhu sau:
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Ay  Q, 4,
_aml a'm2 a'mn N

Pinh nghia 1.2: Vi mdi i=1,2,...,m chién luoc don thu i cua P, ki hiéu i, 1a véc to m-
chiéu X = X, %,...X, Véi x =1,%x =0, k=i , nghia la X 1a cac véc to don vi thu i trong
™. N6 biéu thi viéc P, chon hang i cua ma tran A.

Tuong tu, chién lwoc don tht j G =12..,n) ciaa P, 1a véc to n — chiéu
Y= V,YpY, VOI y;=1Y,=0, k#j ,nghiala Y la véc to don vi thir j trong 0 ". Ky
hiéu chién lugc don tha j cua P, 12 j. N6 biéu thi viéc P, chon cot j cia ma tran A.

Trong céc trd choi ma tran, théng tin vé cach choi cia mdi dau thii can duogc gitr
kin, dong thai sé tién thang hay thua tir mot cudc choi (gom nhiéu lan choi) duoc tinh
nhu két qua cia cac lan choi. By gio & mdi lan choi, cac dau thu khong chon ¢ dinh
mot chién luoc don (hang, cot) cu thé nao ma sé lua chon phdi hop cac hang (cot) theo
mét ti 16 (X&c suat) nao dé. Vi thé, ta di dén khai niém chién luwoc hén hop.

Pinh nghia 1.3: Chién luoc hdn hop cta P, 1a véc to m — chidu X = X,%,,..., X, VOi
% >0, i=12,...,m VA X +X,+..+ X%, =1, trong d6 x, biéu thi ti 1& hay xac suat dé P, chon
cach choi tht i (hang i). Tuong tu, chién luoc hdn hop cia P, 1a véc to n-chiéu
Y= V.YV, VI Y, 20,i=12,..,n VA Y, +Y,+..+Y, =1, trong d6 y, biéu thi ti Ié
hay xac suat dé P, chon cach choi tht j (cot j).

1.6.2 Ham thu hoach caa P,

Khi P, chon chién lugc hdn hop X = X, X,,...X, V& P, chon chién lugc hdn hop
Y=V,Y,..Y, thiphanthing cua P, (ciing la phan thua cia P,) duoc tinh trung binh
nhu sau:

Néu P, chon chién lugc don thir nhat thi ky vong thang cudc cua P, 1a:
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Néu P, chon chién luogc don tha hai thi ky vong thing cudc cua P, 1a:

Ao X +anX, ...+ a,,X,

Néu P, chon chién lugc don tha n thi ky vong thang cudc cua P, 1a:
8y, X, + 8y Xo +oe 8 X

Do P, chon chién lugc hdn hop Y = y,,¥,,...y, Nnén Ky vong thang cudc cua P,

V20X Y2 8K Yo 2 B = i(ia,—xi]y,-

=\
Pinh nghia 1.4: Ta goi ham thu hoach hay sé thu hoach cua P, 1a s6 thuc
trong 36 X = X,%,,... X, VAY = Y,Y,,....Y, lachién luoc hdn hop bat ky cua P, va P,
tuong rng.
1.6.3. Piém yén ngua va chién lwoc téi wu
1.6.3.1. Piém yén ngua
Xét tro choi cho bai ma tran thu hoach A= a; .

Pinh nghia 1.5: Néu ma tran tra tién A thoa man diéu kién:

max mjin a; = mjin max a; = a, =V
thi ta n6i rang tro choi ma tran c6 diém yén ngua va diém yén ngua la phan tu a,, .

Khi trd choi c6 diém yén ngua a, , P, s& thang it nhat v néu P, chon chién luoc
don h, P, s& thua nhiéu nhat v néu P, chon chién lugc don k. Khi dé, h 1a chién luoc
t6i wu cho P, va k 14 chién lugc t6i wu cho P,. That vay, néu P, chon chién luoc don
khac h trong khi P, chon k thi sé thu hoach cua P, khong ting ma con co thé giam.
Ciing vay, néu P, khéng chon chién lugc don k trong khi P, chon h thi s tién P, phai

tra cho P, khong giam ma con co thé ting.
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Ching ta c6 thé ¢d nhiéu vi du chung to khdng phai tro choi ma tran nao ciing co
diém yén ngua, nghia 1a c6 chién lugc don t6i wu. Vi thé ta can di dén khai niém chién
Iiroc hén hop téi wu.

1.6.3.2. Chién lwec ti wu

Pinh nghia 1.6. Loi giai cua trdo choi ma tran 1a cap chién lugc hdn hop

X = X, X0 X0 » Y= Y1, Y,y ¥, VA SO thuc v sao cho:

a) E X,Y =v
b) E X, j >v voi moi chién luoc don j=1,2,...,n.
¢) E i,Y <v v&i moi chién luge don i=1,2,...,m.

X,Y goi la chién luoc téi wu ciia P, va P, twong (ng. S6 v goi la gia cua tro choi.

Dinh nghia trén cho thdy néu P, chon cach choi theo ti 1& cho bai chién luoc téi wu
X thi du P, choi nhu thé ndo, P, van ludn thang it nhat 1a v. Ciing vay, néu P, chon cach
choi theo ti 1& cho boi chién lugc téi wu Y thi dd P, choi nhu thé nao, P, chi thua nhiéu
nhat la v. Gia v c6 thé duong, 4m hoic bang 0.

Dinh 1y sau dy cho thay moi trd choi ma tran déu c6 1oi giai.

Pinh Iy minimax: Bi véi moi trd choi ma tran bao gio ciing ton tai max rr\1(in E XY,
minmaxE X,Y va hai gid tri nay bang nhau.

NOi cach khac, moi trd choi ma tran déu ¢ nghiém [Y,\?,v} sao cho:

E X,Y <E X,Y =v<E X,Y véi moi cap chién lugc hdn hop X, Y.
Nhu vay, véi trd choi ma tran bat ky mdi dbi tha déu c6 chién luoc toi wu X,Y sao
cho sb tién thang nho nhat caa P, bang sé tién thua Ion nhat caa P, va bang v.
Nhan xét: Néu ma tran tra tién A c6 phan tir am thi ta c6 thé thay né bang ma tran

A, =[a;+a|>0 (moi phan tir cia A, déu duong) bang cach chon s6 e« thich hop, chang
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han a>-min a;:a; <0 . C6 thé ching minh rang cac chién lugc tdi uu trong ca hai tro
choi (v6i ma tran tra tién A va A, ) 1a nhu nhau, dong thoi v, =v+a >0.
1.7. Pwa tré choi ma tr@n vé bai toan quy hoach tuyén tinh dang chudn
Trong phan nay ching ta s& trinh bay cach dua viéc tim chién lugc hdn hop téi wu
cuia bai toan tro choi ma tran vé viéc giai bai toan quy hoach tuyén tinh dang chuan véi
ham muc tiéu c6 hé sé khéng am.
1.7.1 Puwa bai todn tré choi ma tran vé bai toan quy hoach tuyén tinh
Xet tro choi ma tran A= &; _ . Theo cac dinh nghia 1.4 va 1.6 thi bai toan cua P,
1a tim cac véc to X = X, %,,..., X, VA $6 V sao cho:
V — max
A X +8, % +...+a,X, >V (cong theo cot 1)
A%+ ayX, +...+8,,X, =V (cong theo cot 2)
X +a,, X, +...+8,,X, =V (cong theo cot n)
X+ X +..+X,=1,%>0,i=12,....m.
Nguoc lai, bai toan cia P, latim vécto Y = V,,Y,,....y, Vasd v sao cho
vV —min
a, Yy, +a,Y,+...+a,Y, <V (cong theo hang 1)

Y, +a,Y,+...+a,,Y, <V (cong theo hang 2)

........................................................

a.Y,+a,,Y,+...+a,,Y, <V (cong theo hang m)
Yo+ Y, +..+Y,=1Yy;=20,j=12,..,n.
Khong mat tinh tong quét, ta co thé gia thiét moi ;>0 va vi thé v>0. Bang céach
dat
X

- ) ' y H
= =12,... ==L j=12,..,n.
X| V' | ] lm Va y, v ! J 1’2’ ’n
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Ta co: X4+t X = Hva Yy oy =10
Ta thay v 12 s6 tién ma P, nhan duoc va v ciing 13 s tién ma P, phai tra, nén P,

tim cach 1am cuc dai v hay cuc tiéu % con P, tim cach lam cuc tiéu v hay cuc dai %

Vi thé ta c6 cap bai toan quy hoach tuyén tinh d6i ngau:
Bai toan cua nguoi choi P : f, =X +X,+...4+X,, > min
a, X +a, X, +...+a,X, >1 (cot 1)
a, X +ay,X, +...+a.,X, >1 (cot 2)

a, X +a,, X, +...+a,,X, >1 (cot n)
x'>0,i=12,...m

Bai toan cia ngwoi choi Py f, =y, + Yy, +...+ Y, — max
a,y,+ay,Yy,+..+a,y, <1 (hang 1)
a, Y, +ay,Y,+...+a,, Y, <1 (hang 2)

B Y1+ 8 Yy - 8 Yo <1 (hang m)
y;=0,j=12,..,n.
Nhan xet:
+ Hai bai toan trén lap thanh mot cap bai toan quy hoach dbi ngau nhau. Hon nita, ro
rang ca hai bai toan déu c6 phuong an, néu theo dinh ly ton tai ca hai déu c6 phuong an
t6i wu ( 1oi giai) va

minix.’:maxiy’-:1
= = R

(s6 tién thang nho nhat cia P, bang s6 tién thua 16n nhat caa P,).
+ Chién lugc t6i vu cua P, P, twong tng la:
X =Vxx,i=12,..,mvay;=vxy], j=12..,n.
R rang bai toan cua nguoi choi Py 12 bai toan quy hoach tuyén tinh dang chuan cé
hé s6 ctia ham muc tiéu khéng &m nén ta co thé sir dung thuat toan LA trinh bay trong
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muc 1.4.3. dé giai truc tiép nd véi co so xuat phat tir goe toa do O(0, 0,... ,0) 1a dinh caa
non cuc tiéu chinh 1a nén Ortang dwong [ * .
Sau day 1a vi du minh hoa duoc giai lai bang thuat toan LA, tir d6 ta so sanh Vi
phuong phap don hinh da giai né trong [2].
1.7.2. Vi du minh hga[2]

Tim chién lugc téi wu ciia Py va P, v6i ma tran tro choi 1a
2 10 -2
A:
(1 03 2 j
Tathdy —min a,:a, <0 =2, vi thé tachon « =3 vathay A béi ma tran

Aa:[aij+a]=(5 43 1J>O

4 3 6 5
Moi phan tir cia A, déu duong nén v, >0.

Cip bai toan d6i ngau cua P, va P,:

f, =X + X, > min

5x +4x,>1 f, =y +Y,+Y;+Y, > max
4% +3x,>1 Sy/+4y,+3y;+Yy, <1
3x,+6x;>1 4y +3y,+6y;+5y, <1

X +5x;>1 y;>0,y,>0,y;>0,y,>0
X >0,%,>0

Theo thuat todn non xoay tuyén tinh LA ta c6 non cuc tiéu ban dau cua bai toan
chinh 1a nén Ortang dwong [ > véi dinh 12 géc toa do O(0,0) c6 tap chi sb co so 1a {1,2},

ching ta c6 bang ndn xoay lap thu gon cho loi giai bai toan sau 2 budc lap nhu sau:

Chiso b 1 1 A(x°) A(x) A(x?)
1 0 -1 0 0 0 -2/17
2 0 0 -1 0 -1/5 -3/17
3 1 -5 -4 1 1/5 -5/17
4 1 -4 -3 1 (2/5) 0

5 1 -3 -6 1 -1/5 -7/17
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6 1 -1 -5 (1) 0 0
1 0 1 0 -1 1
(2) 0 0 1 [-5] (1/5)
Budc 0 X 0 0
(1) 0 1 -1/5 [-17/5] (4/17)
6 1 0 15 -3/5 1/3
Budc 1 X' 0 15
4 1 5/17 -1/17
6 1 3117 4117
Buoc2 | X 2/17  3/17

Vay gia cia tro choi v*=v, —a—%—S—

o'llr\J

Chién lugc téi wu cua P x*:vax':g(g,ijz(g,EJ
5\17 17 55

Tur dinh ly yéu vé do léch bu va cac két qua tinh toan & cot cudi ciing trong bang nén
xoay thu gon trén ta c6 hé phuong trinh sau cho 101 giai cia nguoi choi P,

Sy, +4y; +3y; +Y, =
4y, +3y, +6Yy;+5y, =

Y=
Vs =

Giai hé ta duoc y ( 147 0; %J

Vay chién lugc téi uu cia P,: y*= Vy——(O— —) (O—O )

Néu giai bai toan nay theo phuong phap don hinh déi ngau thi ching ta s& dua bai

toan goc vé dang chinh tac bang cach thém 4 an phu x;, X}, x;, X, >0, ta dugc bai toan:

Sé hoa bai Trung tam Hoc liéu - PHTN http://www.lrc-tnu.edu.vn/




29

f, =X+ X, > min

—5x  —4Ax, +X =-1
—4x  -3Xx, +X, =-1
—3%, —6X; +x,  =-1
—X  —5X; +xg=—1
X;20,]=12,34,5,6

Gia phuong anbandau x*=0 0 -1 -1 -1 -1.Cosoddingiu J = 3,4,56 .

Quaé trinh giai bai toan theo thuat toan don hinh dbi ngiu duoc ghi ¢ 4 bang sau:

y Hg s6 Gia X X; X; X, | % X;
Bién co so .

muc tiéu | phuong an 1 1 0 0 0 0

X, 0 -1 -5 -4 1 0 0 0

X, 0 -1 -4 -3 0 1 0 0

X, 0 -1 -3 -6 0 0 1 0

X, 0 -1 -1 -5 0 0 0 1

Bang 1 0 -1 -1 0 0 0 0

X! 1 Y 1 “ | ¥ | oo 0 0

X, 0 ¥ 0 ¥ | % | 1 0 0
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X 0 - o | 18| -3 | o 1 0
X; 0 -4 o | 2| ¥ | o 0 1
Bang 2 A 0 X0 0 0 0
X, 1 ¥, 1 0 | "%, | o 0 | %,
X, 0 ~%, 0 o |15, 1 o | ¥,
X5 0 1 0 0 | | 0 1| Y
X, 1 41 0 1 V.| o 0 | “%,
Bing 3 %4 0 0 | "%, | O 0o | Y,
" 1 2/ 1 0 0 | "%, 0o | ¥
X, 0 5 0 0 L | T o i
X, 0 £ 0 0 o | %, | 1 |,
X, 1 ok 0 ! 0 | K7 | 0 | X
Béng 4 5 0 0 0 | =%, o | 4,

Tir d6 suy ra 10i giai cta trd choi da cho nhu két qua trén:

+ Chién luoc tdi wu ctia P2 x*=v x' =2 3)_ 33}
5\17 17 55
+ Chién lugc ti uu cua P, y*:vay’:g O,i,O,l = OEOEJ
o\ 17 17 5 5
+ Gia cua tro choi: v*=va—a=%—3=§

RG rang loi giai dugc cua bai toan tim theo bang lap ndn xoay bai thuat toan LA cé
s6 budc 1ap va sé phép tinh toan trong mdi budc lap 1a it hon phuong phap don hinh dbi

ngau.
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Chwong 2
THUAT TOAN GIAI BAI TOAN TRO CHOI MA TRAN KHI SO CHIEN
LUQC CUA MOT TRONG HAI NGUOI CHOI LA HAI
Trong chuong 1, chung ta da trinh bay thuat todn non xoay LA giai bai toan quy
hoach tuyén tinh dang chuan vaéi ham muc tiéu c6 hé sé khéng am. Tir d6 tng dung no dé

tim chién luoc t6i wu cta bai toan tro choi ma tran trong trudng hop tong quat véi ma
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tran thu hoach A = (aj)mx CO M hang, n cot bat ky, tac 1a sé chién lugc cua timg ngudi
choi Py va P, latuyy.

Dé khai thac duge dic thi riéng khi bai todn trd choi ma tran ¢ s6 chién luoc cua
mot trong hai ngudi choi 1a hai thi chung ta c6 thé cai tién cu thé hoa thuat toan LA véi su
lya chon chi sé dua vao co sé theo quy tic Max dé nghi trong muc 1.4.4. caa chuong 1,
tir d6 ta nhan dugc mot phuong phéap tim chién luge tdi wu trong truong hop nay rat hiéu
qua so vé6i phuong phap d6 thi va cac phuong phap khac.

Do thoi gian ¢6 han nén dudi day ching ta s& chi xét va giai quyét bai toan tro choi
ma tran trong trudng hop ngudi choi Py st dung 2 chién luge con nguoi choi P, st dung
n chién lugc, tic ma tran thu hoach A = (&;)ox. Va ciling bang nhung 1y luan dudi day
chung ta ciing s& thu duoc mot phuong phép tuong tu dé giai quyét bai toan tro choi ma
tran trong trudng hop ngudi choi P, st dung 2 chién lugc con ngudi choi Py str dung m
chién luoc, tic ma tran thu hoach A = (&)

2.1. Bai todn tro choi ma trén khi ngwoi choi Py sir dung hai chién liroc

Chung ta di biét, dé tim chién luoc hdn hop tdi vu cua bai toan trd choi ma tran
(trong phan 1.7. ctia chuong 1), chiing ta c6 thé dua vé viéc giai cip bai toan déi ngau
tuong tng. Chinh vi vay trong phan nay chidng ta chi trinh bay viéc xay dung phuong
phap giai bai toan tro choi ma tran cta ngudi choi Py (tir 46 c6 thé suy ra 10 giai coa
nguoi choi P, tuong tmg theo dinh ly yéu do léch bu).

Xét cap bai toan quy hoach tuyén tinh ddi ngau tuong tng khi ngudi choi P str dung

hai chién lugc:

Bai toan cia nguoi choi P,:
f,=X+X, —>min
a, X +a,Xx; >1 (cot 1)
aLX +a,X, >1 (cot 2)
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X +a,,X,>1(cotn)
X >0,1=12.
Taky higux’ = x,x. , Al = (ay; ay), va goi D, la mién rang budc hay la mién chap
nhan dugc cua bai toan P trén, thi khi d6 ta co thé viét gon:
D= xXel2:xX>0;<Al xX'>-1>0,j=12,...,n
Va véi mdij= 1, 2, ..., ntagoi D; 1a khdc 16i tuyén tinh:

D,= xX'el?:X20,<Al,X'>-1>0,j=1,2,...,n

C6 hai diém cuc bién [a x! :(i;o] va X2 :(O;LJ.
alj aZJ

Pinh Iy 2.1: Vje 1,2,...n va Vv x’ e Dy, néu x"théa man chat rang budc j:
ayj. X\ + ag. x0-1=0, thitacod x° =g, X" + 1-a, X, tac lax’e [x9; x*].
Chtng minh: Vi x° thoa mén chit rang budc j nén ta c6
a;. X +a,;.x; —1=0 véi x' >0, x; 20 (2.1)
Viy ta dat o =a,;.x) =1—a,;.X3, rd rang tir (2.1) tasuy ra ¢, € 0;1 , khi do dé dang
kiém tra duoc X’ =, X" + 1—a, X,
Bai toan cia nguoi choi Py
f,=y/+Y,+..+Yy, > max
ay Y1 +a,Y, +...+ay,Y, <1 (hang 1)
81 Y1 +85Y; ..+ 8y, <1 (hang 2)
y;=0,j=12,..,n.
Ta goi D, 1a mién rang budc hay 1a mién chap nhan dugc caa bai toan P.
Ta da biét trong chuong 1 mién rang budc cua bai toan quy hoach tuyén tinh (L) Ia
P.= xell"<A,x>+b <0,i=12,...,m
Gia sit P, = ¢, néu tdn tai xe P, thoa man chat rang budc thi i tic 14 <A', x>+b; = 0

thi ta n6i rang buoc i duoc goi 1a rang budc bién cua P.. Nguoc lai néu Vxe P, ma
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<A, x>+b <0 thi rang budc i goi 1a rang bugc long cua P,. Nhiéu 16p bai toan quy hoach
tuyén tinh ma trong m rang budc tham gia xac dinh P, ctia bai toan (L) thi c6 khéa nhiéu
rang buoc la rang budc long cua P, (nhitng rang budc long la nhirng rang budc thura cia
bai toan (L)).

2.2. Phwong phap giai truc tiép bai toan cia ngudi choi P,

Bay gio ta xay dung phuong phéap giai truc tiép bai todn cua nguoi choi Py goi 12
phuong phép TT nhu sau:

Y tuong cua phuong phap TT giai bai toan nhu sau:

Vi ham muc tiéu cua bai toan P; c6 cac hé sé déu bang nhau va bang 1, cac rang
budc déu cd tat ca cac hé sé déu duong nén noén cuc tiéu ban dau chinh 1a nén Ortang
duong [ 2 véi dinh ctia ndn chinh la géc toa do O( 0; 0). Tir non nay ta xay dung nén
xo0ay mai theo quy tac lua chon rang budc cat ¢ chi sé da dua ra trong muc 1.4.4 va néu
rang budc nay 1a mot rang budc bién thi ta chimg minh dwoc rang rang budc bién nay sé
chtra it nhat mét 1oi giai cua bai toan. Do d6 bai toan P; s& duoc dua vé bai toan mot bién
va dé dang chi ra nghiém cua bai toan.

Phwong phap TT
Goi J,;= je 1,2,..,n 18, <a;
Néu J,# 4, véi mdijedr , tacod isai (2.1)
i %
Xét khuc 16i tuyén tinh xac dinh boi:
Dyi= X' el?:x>0;x,>0;a,,.x +a,,.X,—1>0
C6 hai diém cuc bién 1a x =£i;oJ va X2 =[o;iJ.
j 2]
Tur (2.1) dé dang suy ra
f x4 <f x| Vje) (2.2)
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Vay noén don hinh N = X'el?:x>0;x,>0;a,.x+a,.x-1>0 co dinh la

- 1 . e s SZ s A e, .. ) .
xH =(—; chinh la mét ndn cuc tieu cua ham muc tiéu cua bai toan nguoi choi P; va
j

do d6 n6 chinh la loi giai cua bai toan:
! ! 1
{f1=x1+x2—>m|n

' 2 ' ' ’ ' (2.3)
xeDy; = X'ell”ix20,x; 208X +a,;x;, -1=0

Goi J,= je 12,...,n 1y <@y,
V6i mijed, tace < (2.4)
j o
Xét khuc 16i tuyén tinh xac dinh bai:
D, = X'el®:x>0;x;,>0;a,,.x +a,;.X,-1>0
C6 hai diém cyc bién la x? = (1/ay;, 0) va x3 = (0, 1/ay)
Tu (2.4) dé dang suy ra
f, x84 <f x4, Vjel, (2.5)

Vay non don hinh N, = Xx'el1?:x>0;x;>0;a,,.X +a,;.X,—1>0 ¢6 dinh la
- 1 . S me s 2 s e, .. . \
x?) ={O;— chinh 1a mét non cuc tiéu caa ham muc tiéu cua bai toan nguoi choi P va
2j
do d6 né chinh la loi giai cua bai toan:
! ! H
{f1=x1+x2—>m|n

! 2 ! ! ! ’ (2.6)
xeDy; = X' el ix20;x;20;a,x +a,;x;, -1>0

Ta c0 céc kha nang sau:

I/ Néu J,#¢ tac Ji={1,2,...,n} vay theo (2.1):

iSL,ijl,Z,...,n

a; &y
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- - \ 9 A 5 ~ 1 1 A z = A 0 A 5 ~
Gol Jg la chi so théa mén —:max{—: j =1,2,...,n} (néu co nhiéu chi so thoa man

i j
thi ta chon j, 1a chi s6 nho nhat trong nhitng chi sé théa mén)

do d6 t>1 oH>1vj-12.n. T didu nay di ding suy ra diém

R TRCT)

Xt = [LOJ la mot phuong an ctia bai toan ctia nguoi choi Py
jO
Mt khéc khuc 16i tuyén tinh
{f1:x1’+x;—>min

. ' 2.l ! . ' , C(32dlémCuC
xeDy,; = X' ell":1x20;x;,20,a,;,x +a,;x, -1=20

o

bign I3 X' =(i,o] va X :{O,LJ ma jo € J, nén ta c6

o 2]o

Ma ta da biét loi giai cta bai toan quy hoach tuyén tinh dat ¢ it nhat mot diém cuc

bién cua mién rang budc, nén x =[i,OJ chinh la mot loi giai cua bai toan
i
f, =X + X, > min
xeD, = X' ell?:x>0;x,>0;a,.% +a,,.X,-1>0

R6 rang mién rang budc cua bai toan cia ngudi choi P, nam trong khic 16i tuyén

tinh D, , vay suy ra x* :Li,o] chinh 1a mét 11 giai cia bai toan cia nguoi
Jo
cho1 P;.
1/ Néu J,=¢ tac J, = {1, 2, ..., n}, hoan toan Iy luan twong tu nhu trén ta suy ra
X2k = (O,LJ chinh 13 mét 16 giai ctia bai toan ciia ngudi choi Ps.
2 j,

11/ Néu J,#¢ va J,#¢ :
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Goi j,€J; lachisbthoaman
1. max{A;Vj - Jl} 27)
& j
(néu c6 nhiéu chi s thoa man (2.7) thi ta chon j, 1a chi s6 nho nhat trong nhiing chi sb
thoéa man).

Goi j, € J, lachisb thoa man

i=max{i:Vjer} (2.8)

A}, 2]
(néu c6 nhiéu chi sb thoa man (2.8) thi ta chon j, 1a chi sé nho nhét trong nhitng chi s6
thoa mén).

Goi J* X = je 12,...,n <Al x4 >-1<0

Bay gio ta s& ching minh rang néu rang budc j, a,; .x+a,;.X;~1>0 la mot rang
budc bién cua bai toan ctia nguoi choi P; thi bai toan nay ludn co 1oi giai thoa mén chat
rang buoc j;.

Pinh Iy 2.2: Néu rang budc j, a,;, X +a,; .x,—1>0 |a mét rang budc bién cua bai
toan cua nguoi choi P, thi bai toan nay luén co 1oi giai thoa mén chat rang budc j;.

Chang minh:

Virang buoc j; a; X +a,; .x,—1>0 la mot rang budc bién nén ton tai it nhat mot
diém chap nhan x° ciia mién rang budc bai toan cia ngudi choi Py thoa man chit rang
budc ji, vay theo dinh Iy 2.1 taco : X e[ x!;x* ]

Lai vi j, €J, nén theo (2.2) ta dé dang suy ra:

foxh <f x° <f x** (2.9)

Tathay néu J* x* =g thi x* chinh Ia 16i giai cua bai toan Py.

Vay néu J* x'» =g thi doan thang [ x°x' | s& giao voi bién ciia mién chap nhan
cta bai toan P, tai mot diém. Ta goi rang budc s 1a rang budc bién tuwong tng cua mién
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chap nhan D, giao vé&i doan [x%x% ] ma tai diém x* D, . Do d6 x* D, e[ x%xH ], tu
(2.9) suy ra
foxh <f x° <f x** (2.10)
Laico <A, x* D >-1=0
Ma x* D e D, nén theo dinh ly 2.1 thi
X' D =ag X+ 1-a, X*, € 01 (2.11)
Trong d6 x** = (1/ass , 0) va x* = (0, 1/ay ) 13 hai diém cuc bién cua khuc 16i tuyén
tinh: D= Xell?:xX>0<A°, X' >-1>0

Viseld* x: néntaco

<AXY >1<0oa, L +a, 0-1<0e 1 <L (2.12)
Ji aij1 ais
diéu nay suy ra seJ, Vi néu se J, thi theo (2.1) ta c6
1 1
—<— (2.13)
ais aZS
Tir (2.12) va (2.13) ta thay mau thuan véi (2.7). Do d6 phai ¢ se J,
A e 1 1 2s 1s
Vay: —<— f, x*° <f, x (2.14)

25 s
Tu (2.11) va (2.14) suy ra
f x* <f, x* D <f x° (2.15)
Ma x* D, thoa man chat hai rang budc s va j; nén no6 chinh la dinh cta nén don
hinh Ny = x'el? :<Ajl,x'>>—ZL'<As,x'>—120 voi hai véc to chi phuong la
zh =x2h —xt ova 725 =xB —x®, tr (2.9) va (2.15) chung t6 z* va z° 1a hai huéng khong
giam cua ham muc tiéu bai toan P4, vay nén N la non cuc tiéu cua bai toan P,. Suy ra

x® D, chinh la mot loi giai cua bai toan P, thoa man chat rang buoc j;.
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Ly luan twong ty nhu trén néu rang budc j,: a,;.x +a,; —1>0 la mot rang bugc bién
cua bai toan cua nguoi choi P, thi bai todn nay lubn co loi giai théa man chat rang budc
ja.
Tu dinh ly 2.2 ta thay c6 hai kha ning sau:
111.1/ Néu aisaii thi ta chon rang bugdc @ng véi chi s6 j; thoa man (2.7) va thay
2, %j,
cd hai kha nang: hoac rang budc j; la rang buoc bién chia loi giai cua bai toan P, hoac no
la rang budc long caa mién chap nhan D,. Vay ta tién hanh tinh toan nhu sau dé tim duoc
X = XX, laloi giai cua bai toan P, thoa man chat rang buoc j; hoic biét n6 1a rang
budc 16ng cua mién chap nhan D, cua bai toan Py va loai n6 ra khoi mién rang buéc D;.
Tu a;x +a,;.x;—1=0 ta thay x/ =a1i 1-a,;.x; Vvao ham muc tiéu va cac rang
i

budc cua bai toan P; va dua viéc giai bai toan P, vé viéc giai bai todn mot bién twong

duong sau:
f, X =1 x _ % "% x2+——>m|n
aijl alh
Véi céc rang budc: iz X, >0 (2.16)
2j1
& A, . : :

va (i—iJz(ﬁ—ﬁ}xz Voij=1,2, m; j# I, 2.17)

a;  a;) (& &

Pat dJ:{i_ij | CL:(E_%]
A & olay Ay

Goi J0= je 1,2,.n\ j ¢} =0
Ji=jel2.n\ j :c}>0
J;=jel2.n\ j :ck<0

Co céac kha nang sau xay ra:

111.1.1/ Néu J¢=¢ thichuyen xuong I11.1.1.2/.
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11.1.2/ Néu 38 =4 :

+Tontai jeJ? ma d} <0 thisuy rarang bugc j; 1a rang budc long cua mién chap
nhan Dy, ta loai rang budc nay ra khoi mién rang budc va quay vé giai bai toan Py vai s6
rang budc chi con la n-1.

+Néu VjeJd? mad}=>0 thi chuyen xuéng 111.1.2.1./

o di

11.1.2.1./ VjeJ] thita (2.17) taco F2x2

J
111.1.2.2/ Néu ton tai jeJ;ma d} <0 thi suy ra rang budc j; 1a rang budc 1ong cua
mién chap nhan Dy, ta loai rang budc nay ra khoi mién rang budc va quay vé giai bai toan
P, véi sb rang budc chi con 1a n-1.
111.1.2.3/ Néu VjeJ; ma d/} >0 thita chuyén xuong 111.1.3/

I

: . . .. d
111.1.3/ VjeJ; thita (2.17) taco Xzzc_}l
j

J

. dr .
Goi M, :max{—!:VJ el
i le I
A 1 AN \ A = \ \ A 9 9 =X A A
+ Neéu M; >— thi suy ra rang bugc j; la rang buoc long cia mién chap nhan D, ta
2j,
loai rang budc nay ra khoi mién rang buoc va quay vé giai bai toan Py véi sé rang buoc
chi con la n-1.

+Néu M ; si thi ta dé dang suy ra loi giai cua bai toan P, sé& 1a

A,
* 1 .
X'=| = 1-a, M, iM, (2.18)
j1
111.2/ Néu ai>a1i thi ta chon rang budc tng vai chi s6 j, thoa mén (2.8) va thay
2,

cé hai kha nang: hoac rang budc j, la rang buoc bién chua loi giai cua bai toan P, hoac no6

la rang budc long ciia mién chap nhan D,. VAy ta tién hanh tinh toan nhu sau dé tim duoc
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X = XX, la loi giai cua bai toan P, thoa man chat rang buoc j, hoic biét n6 la rang
budc long caa mién chap nhan D; cua bai toan P, va loai né ra khoi mién rang budc D;.

N\ * * * 1 * \ \ -A by 7
Te a;.x +a,; %-1=0 tathay x =a1— 1-a,;.X, Vvao ham muyc tiéu va cac
i
rang budc cua bai todn P; va dua viéc giai bai todn P; vé viéc giai bai toan mot bién

tuong duong sau:

. R TR | :
fx =f x =—2" x+——>min
1 1 aijl 2 aljl
Véi céc rang budc: ai2x§ >0 (2.19)
2j2
Qi i) . L. .
va [i—iJz[i—ﬁJ.xz voi j=12,.nj# j, (2.20)
aj Q) \&; &y

Chiy Vi j,eJ, nén hé sé cua ham muc tiéu mot bién trén 1a am.

S ey Ay ) Ay ey

Goi J):= jel2..n\ j, :«c/=0
Ji= jel2..,n\ j, :ck>0
J;=jel2..,n\ j, ick<0
C0 céc kha nang sau xay ra:
111.2.1/ Néu J? =¢ thi chuyén xuong 111.2.1.1/
111.2.2/ Néu J0 =4 :
+Tontai jeJ? ma d» <0 thisuy rarang budc j, 1a rang budc I6ng cua mien chap

nhan Dy, ta loai rang budc nay ra khoi mién rang budc va quay vé giai bai toan Py véi sb
rang budc chi con la n-1.

+Néu VjeJ)ma d) >0 thi chuyén xuong 111.2.3.1/
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I
111.2.1.2/ VjeJ; thitir (2.20) ta c6 X;Z?:_L
j

jz
Goi Maszzmax( 3 :VjeJL]

J

x 1 N N A _ = N A 5 5 = A A A
+ Ncu Max; > thi suy ra rang budc j, la rang budoc Iéng ctia mién chap nhan Dy,
2,

ta loai rang budc ndy ra khoi mién rang budc va quay veé giai bai toan P, véi sb rang budc
chiconla n-1.

+Néu Max, <—= thi ta chuyén dén 111.2.3/

2]2
- N , d-j2 *
111.2.3./ VjeJ;thita (2.20)tacé =X,
2 CJ]z
111.2.3.1./ Néu ton tai jeJ; ma d) <O thi suy ra rang budc j, la rang buoc léng
ciia mién chap nhan Dy, ta loai rang budc nay ra khoi mién rang budc va quay vé giai bai
toan P; véi s6 rang bugc chi con [a n-1.
111.2.3.2./ Néu VjeJ;ma d) >0 thi ta goi

Jo

. (d : . :
m; :mm{ ! :vJeJ-*}va M. =m|n{m-;—1 }
2 CJz L L ) a

2

2],

J
va loi giai caa bai toan P, la
x*=[% 1-a,, M, ;sz] (2.21)
I
RS rang theo dinh ly 2.2 néu mién rang budc cua bai toan cua ngudi choi Py khong
c6 rang bugc long thi phuong phdp TT cho 1oi giai sau mot budc va kha ning xau nhat thi
s6 budc giai khéng qua sé chién lugc n cia nguoi choi P,.
2.3. Bang giai bai toan cia nguwoi choi P; theo phwong phap TT
Pé thuan tién cho viéc giai bai todn cua ngudi cua P, ta xay dung bang tinh toan cac
s6 liéu can thiét tir d6 thay vao cong thirc nghiém di duoc xay dung trong phuong phap

TT & muc trén.
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Bai toan cua ngudi choi Py khi giai bang phuwong phap TT trong céc truong hop don
gian nhu cac trudong hop | va 1l thi ta cd thé nhan ngay duoc 1oi giai cua bai toan, vay ta

chi 1ap bang trong truong hop III nhu sau:

Bang tinh toan trong truong hop I1.1: khi isi:

a, a.

2]2 Jl

Bang 1

i 54 . _ _ dJ:
Chi so | | 1 1 a,; g ) :
ayj dyj a.: a_- a - Ji j ]
Co s& 1 2] 1] ij‘
1 ai ds 1/311 1/321 a21/a11 d‘f‘ C‘f‘ d{i
i
i . J
2 dip Ay ay, | Uayp | axlap df: c* dz_i
cl?

ji | % g | Y% |1/ %0, | QgD
Ja Ja d-‘fi
n din 82 1/a;, | 1/ay, aonf/ayy dy n C}"'i
T

_ _ a. a. oo
Trong dé djh :[i—i}cj‘l :{A—ﬁJ;Mj :max{d—}:Vj € Jj‘}
CTRCY 8 & 1 Cy 1

A A 1 S A AL NN A 5 5 = A A A
+ Neéu thay M; >— thi suy ra rang buoc j; la rang bugc long cia mien chap nhan
i

D, ta loai rang budc nay ra khoi mién rang budc va quay vé giai bai toan P; véi sé rang
buoc chi con la n-1.
X 1 N X N ~ N - 9 \ = 7 ~ by
+Neu M; sa— thi ta dé dang nhan duoc loi giai cua bai toan P, theo (2.18) s€ la
2j;
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* 1
i 1
o . . AR 1.
Bang tinh toan trong truong hop 111.2: khi — > —:
%i &
Bang 2
Chi Sé) 1 1 _: d"h
. . z] dJI CJI J
ajj ay; a - a_: a. ] | -
CO Sé. 1] 2] 1] C}’I
dlz
Jz Jz yi
2 dio do» 1/3.12 1/3.22 3.22/3.12 d;h €3 e
2
i a.: a.;
JZ IJJ: “fz 1/{11}-1 1/{1=J,-1 a=j1/a1jz
; dl'z
d}z B n
n din don 1/a1n 1/a2n agn/aln n C,}FL C,ﬂz

. - (a,. a, ),
Trong d6 d/- = i—i}cj-‘z: i—AJ;I\/IJ- = max d—}:‘v’je\]j‘
8, &y 8, & 2 Cj 1

A A l N\ hY A - by by A o 5 = A A
+ Neu thay Max; >a_ thi suy ra rang buoc j, la rang budc long cua mién chap
2],

nhan Dy, ta loai rang budc nay ra khoi mién rang budc va quay vé giai bai toan Py véi sb
rang buoc chi con la n-1.

>

% 1 . P \ . 1
+Néu Max; <—: m; =min{—=-:VjeJ;+ vaM; =minim, ;—
2 2 CJ2 Jz Jz Jz aZJ

&y, i

j
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thi ta dé dang nhan duoc 1oi giai caa bai toan P, theo (2.21) sé la
X = S 1-a,; M; M,
&,
2.4. Vi du minh hoa giai bai toan P, theo phwong phap TT
Vidu1:
Tim chién lugc téi wu ciia Py va P, v6i ma tran tro choi 1a
2 1 0 -2
A=
1 0 3 2
Tathdy —min a;:a, <O =2, vi thé tachon o =3 vathay A béi ma tran
A=[a+a]=[> T o
P74 3605
Moi phan ta cia A, déu duwongnén v, >0.

Ta c6 cap bai toan quy hoach tuyén tinh d6i ngau twong ¢ng can giai nhu sau:

Cip bai toan d6i ngau cua P, va P,

f,=X+Xx, > min

5X! +4x, >1 f, =Y+ Y5+ Y3+ Yy, —> max
4x,+3%, >1 Sy, +4y, +3y;+Y, <1

3x +6x,>1 4y +3y,+6y;+5y, <1

X! +5x, >1 ¥120,y,>0,y;>0,y,>0
X 20,x,>0

Ta c6 bang sau:

Chi Sé) 1 1 a._; ) dz
) alj azj - a_. {IJJ- dz E_J' =T
Co so Y 2 1] j
1 5 4 1/5 1/4 4/5 1/20 -1/20 -1
2 4 3 1/4 1/3 3/4
3 3 6 1/3 1/6 6/3 -1/12 -5/4 1/15
4 1 5 1 1/5 5/1 -3/4 -17/4 3/17
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Tir s6 liéu ¢ cot 2 ta xac dinh duoc J; = { 1, 2} va J, = { 3, 4}, tir sb liéu cua cot 3,
cot 4 cho ta xac dinh dwoc j; =2vaj,=4va izl>i:1.
a12 4 a24 5
Vay rang budc tng véi chi sb j, = 2 duoc chon 1a rang budc bién chua 10i giai néu co
cua bai toan. T bang ta co

M, = max{ -1, 1/15, 3/7}= 3/17 < ai - % Vay theo (2.18) ta ¢6 15i gidi cua bai toan

22

* (14 M. |=(L(1-33).31_(2.3
X ‘[gl %M, ’sz‘(4(1 17}’17} (17’17}

Tur dinh ly vé d6 léch bl ta c6 hé phuong trinh xac dinh 1oi giai cia ngudi choi P,
S5y, +4y, +3y;+Y, =1
4y +3y,+6Yy,+5y, =1
y1=0
y;=0

P la

Giai hé ta duoc y* (0. 4/17, 0, 1/17)

Tur 6 suy ra 161 giai cua tro choi da cho:

- X A , X*=V X’—17 2 3 = E §
+ Chién lugc toi uu cua P: a cl17'17 5'S
, 17( 4 1 4 1
ié O ] . =V e 01_101_ = 01_101_
+ Chién luoc toi vu cua P,: Y oY AT, 17) ( s 5)
+ Gia cua tro choi: V*:Va—a:%—?::%

Vidu 2:

Tim chién lugc toi wu cua P;va P, v6i ma tran tro choi 1a
3 6 2 -1
A=
1 4 9 10
Tathay —min a;:a; <0 =1, vi thé tachon o =2 vathay A bsi ma tran
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58 4 1
Aa:[a”m}:(s 6 11 12]>

Moi phan ta cia A, déu duongnén v, >0.
Ta c6 cap bai toan quy hoach tuyén tinh d6i ngau twong tng can giai nhu sau:

Cip bai toan d6i ngau cua P, va P,

f, =X +X;, > min
5x +3x; 21 f, =y +Y,+Y;+ Y, > max
8x+6Xx;>1 S5y, +8y,+4y,+vy, <1
4x +11.x;>1 3y, +6y,+11y; +12y, <1
X +12.x,>1 y;20,y,20,y;20,y, >0
X >0,x,>0
Ta c0 bang sau:
Chi'so ajj ay; (11 . ql ) 3” dz C} d_-E
Co s6 ) 2 1) ¢
1 5 3 1/5 1/3 3/5
2 8 6 1/8 1/6 3/4 3/40 -3/20 -1/2
3 4 11 1/4 1/11 11/4 -1/20 -43/20 1/43
4 1 12 1 1/12 12 -4/5 -57/5 4/57

Tir s6 liéu ¢ cot 2 ta xac dinh duoc J; = { 1, 2} va J, = { 3, 4}, tir s6 liéu cua cot 3,

C©t4chotaxécdinhdu’ch1:1Véj2:3véi=1>i=i.
a, 5 a, 11

1
Vay rang budc tng véi chi sb j, = 1 duoc chon 1a rang budc bién chua 10i giai néu co
cua bai toan. Tir bang ta co

11 4] 4 11
2'43'57

Vay theo (2.18) ta c0 loi giai cua bai toan P, la
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x*:(il a,.M,;;M, j
8

_ 1(1 34)i = (9/57; 4/57)
57 57 )'57

Vvay V, =3

13
Tu dinh Iy vé d6 léch bl ta c6 hé phwong trinh xac dinh 1oi giai cia ngudi choi P,
Sy +8Y, +4Y;+Y, =
3y, +6y,+11y, +12y, =
y,=0
Y; =0

Gial hé ta duogc y(ll 0;0; 2]

57’7 '57)

Tur d6 suy ra 101 giai caa tro choi da cho:

= A A ” 'X*_VX’_Eii_gi
+ Chién lugc toi wu cua P: X =V, “13l57'57 )7\ 13’13

. . * , o711 2 11 2
+ Chién lugc toi vu cua P,: Y =V, Y = ( 0,0,—j=(—,0,0,—J

13157 o7 13 13
Gi hoi: V =V, —a——57—2——31
+ Giéa cua tro choi: = 13 = 13
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Chwong 3
NHAN XET VA K ET LUAN

Luan van da trinh bay viéc ung dung phuong phap nén xoay dé tim chién lugc hén
hop t6i uu trong trd choi ma tran dugc dwa vé giai cip bai toan ddi ngau. Vi vay chuong
1 cta luan van da trinh bay nhiing kién thirc lién quan dén bai toan quy hoach tuyén tinh
dang chuan, bai toan d6i ngiu va bai toan tro choi ma tran.

Trong chuong 2, luan van da ang dung thuat todn giai bai toan quy hoach tuyén tinh
dang chuan véi ham muc tiéu c6 hé s6 khong am trinh bay trong chuong 1, xay dung mot
phuong phép cu thé giai truc tiép bai toan tim chién lugc t6i wu trong truong hop dac biét
véi s6 chién lugc ciia nguoi choi thir nhat 13 2 (con ngudi chéi thir hai c6 s6 chién luoc
choi 12 n bat ky) ma chdng ta van thuong giai no bang phuong phap d6 thi.

Chung ta di biét, nhiéu sach va tai liéu di dua ra cac khai niém vé chién luoc thua
va nhiing phuong phéap loai bét cac chién luoc thira ndy cua bai toan trd choi ma tran
trwée khi dua nd vé bai toan quy hoach tuyén tinh dang chuan tuong tng dé tim chién
luge hdn hop téi wu. Va khi bai toan trd choi ma tran khéng cé chién lugc thira thi
phuong phap TT trinh bay trong chuong 2 sé& cho ta loi giai bai toan tro choi ma tran sau
mot bude khi ngudi choi thir nhat ¢6 s6 chién luoc choi 1a 2 va ngudi choi tht hai ¢6 sd
chién lugc choi n tiy y. Con néu ching ta sir dung phuong phap don hinh dé giai thi chac
chén s6 budc 13p s& nhiéu hon.
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Hoan toan véi nhitng ly luan twong tu nhu da trinh bay trong phwong phap TT,
chung ta ciing c6 thé xay dung dugc mdt phuong phap twong tu nhu phuong phap TT dé
giai tryc tiép bai toan tim chién lugc tdi wu trong truong hop dic biét véi sé chién lugc
ctia ngudi choi thtr hai 12 2 (con ngudi chai thir nhat ¢6 s6 chién luge choi 14 m bt ky)
ma chlng ta van thudng giai nd bang phuong phap d6 thi. Tac gia cta luan van hy vong

sé c6 dip duoc trinh bay né.
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