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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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