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Loi mé dau

Qui hoach phan tuyén tinh (LFP) 12 bai toan tim cuc ti€u (hay cuc dai) ctia mot
ham phan thic afin (ti s& hai ham tuyén tinh afin) véi cac rang budc dang thiic
hay bit dang thic tuyén tinh.

Qui hoach phan tuyén tinh 1a mdt trudng hop riéng ctia qui hoach phan thiic
phi tuyén, thudng ding d&€ mo hinh héa cic bai toan thuc té v6i mot hay nhiéu
muc tiéu (chang han 1i nhuan / chi phi, san pham / s6 lao dong, ...) va dudc ting
dung rong rai trong nhiéu nganh khic nhau ctia ky thuét, kinh té, tai chinh, ...

Mot trong nhiing bai toan qui hoach phén thiic tuyén tinh dang dudc nhiéu
ngudi quan tAm nghién cifu 12 bai todn phén thic tuyén tinh v6i hé s6 khoing &

ham muc tiéu (khdng cb dinh nhu trudc). Bai toan nay c6 dang:

p(x)  [ar,bi]x1 +... 4 [an, by] X, + [ao, bo]
g(x)  [e1,di]x1+ ... +[cn,dn] X+ [co,do)
véi didu kién Ax < b, x > 0, (A € R™", b € R™).

M hinh bai toan nay linh hoat va dé 4p dung hon. C6 mot s6 tai liéu méi
([4], [5] va [6] ndm 2012, 2013) dé cap tSi cac phuong phdp gii bai toan nay.

— min

flx) =

Pang chu y 1a hai phuong phap néu & [4] va [6].
Vi thé chiing t6i chon dé tai luan vin:
"Thuét toan giai bai toan phan thitc
tuyén tinh véi hé s6 khoang ¢ ham muc tiéu"
nhim muc dich tim hiéu va trinh bay cdc y tudng, phuong phap va thuit todn
gidi mo hinh bai todn néu trong hai tai liéu tham khdo gan day [4, 6]. C4 hai
phuong phap tuy khac nhau, nhung déu md rong va phat trién thuat todn gidi

qui hoach phan tuyén tinh da c6. Vi thé truéc hét can tim hiéu qua vé bai todn
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qui hoach phan tuyén tinh va mot sb tinh chit nghiém tdi uu ctia bai todn phan
tuyén tinh. Sau d6 sé tim hiéu va trinh bay tiing cach tiép cin riéng & [4] va [6].

Vé dai thé phuong phép [4] néu cach dua bai toan ban dau vé mdt qui hoach
tuyén tinh, phuong phap [6] dua trén phép tinh khoang tim cich dua bai todn
dudc xét vé bai toan véi ham muc tiéu khodng. Pay 1a dé tai méi vé qui hoach
phan tuyén tinh, dang dugc nhiéu ngudi quan tim tim hiéu, nghién ciu.

Luan vin dudc viét dua chd yéu trén cdc tai liéu tham khao [1] - [6].

Két qua can dat dudc: hiéu va trinh bay vé bai todn qui hoach phan tuyén
tinh, tinh chét nghiém t6i uu cla bai todn, md hinh bai todn qui hoach phan
tuyén tinh vi hé s6 khoang & ham muc tiéu va mot s6 thuét toan xi Iy mo hinh.
DPoéng gép chinh clia luan vin 12 tdng hop va gidi thiéu c¢6 chon loc hai thuat
todn gidi bai toan qui hoach phan tuyén tinh véi hé s6 khodng & ham muc tiéu.

Lu4n vin dudc viét trong hai chuong.

Chuong 1 "Kién thitc chuin bi" dé cap t6i bai toan tdi wu véi ham muc
tiéu phan tuyén tinh va vdi cac rang budc tuyén tinh. Néu mot sb vi du thuc té
c6 mo hinh toan hoc 1a qui hoach phan tuyén tinh (bai to4n san xuit) va qui
hoach phan tuyén tinh suy rong (bai todn ting truéng kinh té Von Neumann va
bai todn phan bd t6i uu cong suat phat séng). Tiép dé néu cac tinh chit nghiém
clia bai todn thong qua cic minh hoa hinh hoc nghiém tdi uu cla bai toan qui
hoach phan tuyén tinh. Cudi chuong trinh bay phép bién dbi Charnes - Cooper
dua bai toan qui hoach phan tuyén tinh vé bai todn qui hoach tuyén tinh tuong
duong, ma khong can gia thiét tp rang budc cla bai todn phan tuyén tinh bi
chan.

Chuong 2 "'Qui hoach phén tuyén tinh vdi hé s6 khoang § ham muc tiéu"
gi6i thiéu cdch tiép can dua ra trong [4, 6] tim nghiém tdi uu cho bai todn qui
hoach phan tuyén tinh véi cic hé s6 muc tiéu thay ddi trong mot khoang. Thuat
toan giai [4] dung phép bién d6i Charnes - Cooper va thuit todn gidi [6] dua
trén phép tinh khoang. Cudi chuong néu mot sd vi du minh hoa cho cac thuat
toan giai da trinh bay.

Nhan dip nay, tic gia xin bay td long biét on sau sic téi thay hudéng dan

GS.TS. Tran Vil Thiéu da tan tinh giip d6 trong sudt qua trinh 1am luan vin.
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Chuong 1
Mot so kién thitc chuén bi

Chuong nay dé cip tdi bai toan t6i uu v6i ham muc tiéu phan tuyén tinh (ti s6
clia hai ham tuyén tinh afin) va véi cdc rang budc tuyén tinh. C4c bai toan nhu
thé goi 12 qui hoach phdn tuyén tinh. Phan dau trinh by noi dung va y nghia
bai toan, tiép d6 néu tinh chat va minh hoa hinh hoc nghiém tdi wu ctia bai toan.
Cubi chuong gidi thiéu cach dua bai toan vé qui hoach tuyén tinh tuong duong.
No6i dung cua chuong dude tham khao tu cac tai liu [1], [2] va [3].

1.1. Bai toan qui hoach phén tuyén tinh

Mot cach téng quat c6 thé phat bi€u bai toan nhu sau. Cho tap 16i C C R” va
ciac ham f,g,h; : R" — R(i = 1,...,m). Xét bai toan t6i uu véi ham muc tiéu
phan thiic (ti s6 ctia hai ham sd), ky hiéu bai todn (FP):

(FP) inf @,

xeX g(x)
trong d6 X =x € C: hj(x) <0,i=1,...,m. Ta phan biét cac loai bai toan sau:

e Khi f, g va h; 1a cac ham afin thi (FP) goi la bai toan qui hoach phdn

tuyén tinh (Linear Fractional Program).

e Khi f va g la cac ham toan phuong va A; 1a cac ham afin thi (FP) goi la bai
toan qui hoach phdn thiic toan phuong (Quadratic Fractional Program).
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e Khi f > 01a ham 16i, g > 0 la ham 16m va A; 1a cac ham 16i thi (FP) goi

12 bai todn qui hoach phan thic 16i (Convex Fractional Program).

Trong bai todn (FP) chi xét mot ham phan thic. Tuy nhién, trong nhiéu ting

dung ta con c6 thé xét nhiéu ham phan thic. Chang han,

e Qui hoach phan thiic suy rong (Generalized Fractional Program):

Jfi(x)
8i(x)

A" = min max {
xeX 1<i<k

}(8i>0Vi).

e Qui hoach tong cdc ham phan thic (Sum-of-ratios Program):

ny {ﬁ(x)}(g»ovz’).

A" = min
xeX - gi(x)

e Qui hoach phan thic da muc tiéu (Multi-Objective Fractional Program):

AW AW,
W = mip {2 g 18> 0

Lu4n vin nay chii yéu tip trung xét bai todn qui hoach phan tuyén tinh:

p(x) plx+a

(LFP) min f(x) = a0 Fxip

cAx < b, x>0, (L.1)

trong d6 p, g € R", a, B € R, A € R™*", b € R™. Ky hiéu

X={xeR":Ax<0,x > 0}.

Tuong tu, c6 thé xét bai todn tim cuc dai: max{f(x):x € X }.

Khi can ta ¢6 thé dung qui uéc a/0 = +oonéua > 0vaa/0= —conéua <0.

Qui hoach tuyén tinh 12 mot trudng hop riéng clia qui hoach phan tuyén tinh
khi g =0 va B = 1. Trong [2] phan tich mt s6 trudng hop riéng khéc cho phép
dua bai toan qui hoach phan tuyén tinh vé bai toan tuyén tinh thich hop.



