DAI HOC THAI NGUYEN
TRUONG DAI HOC KHOA HOC

NGUYEN THI HAI NHU

MOT THUAT TOAN TIiM NGHIEM TOI UU
CUA BAI TOAN QUY HOACH SONG TUYEN TINH

LUAN VAN THAC SI TOAN HOC

Thai Nguyén - Nam 2017



DAI HOC THAI NGUYEN
TRUONG DAI HOC KHOA HOC

NGUYEN THI HAI NHU

MOT THUAT TOAN TIiM NGHIEM TOI UU
CUA BAI TOAN QUY HOACH SONG TUYEN TINH

Chuyén nganh: TOAN UNG DUNG
Ma s6: 60.46.01.12

LUAN VAN THAC SI TOAN HOC

Ngudi huéng dan khoa hoc
GS. TS. TRAN VU THIEU

Thai Nguyén - Nam 2017



LGi cam on

Toi xin bay to long biét on t6i GS.TS Tran Vi Thieu, ngudi da dinh hudéng
chon dé tai va tan tinh huéng dan, cho toi nhitng nhan xét quy bau dé téi co
thé hoan thanh luan van.

Toi cling xin bay t6 long biét on chan thanh t6i phong Sau Dai hoc, cac thay
co gido day cao hoc chuyén nganh Toan tng dung truong Dai hoc Khoa Hoc -
Dai hoc Thai Nguyén da gitup dé va tao dicu kién cho to6i trong sudt qua trinh
hoc tap va nghién cttu khoa hoc.

Nhan dip nay to6i cing xin gii 16i cam on chan thanh téi gia dinh, ban be
da luon dong vien, co vii, tao moi diéu kien thuan loi cho toi trong sudt qua

trinh hoc tap.

Thai Nguyén, thang 6 nam 2017

Nguoi viét luan van

Nguyén Thi Hai Nhu
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Mot s6 ky hiéu viét tat

R
R’ﬂ
Rmxn

reC

cCuUbD
cnDbD

( cing chi s6 dudi ).
X1,T2,T3

AT

A—l

Tap s6 thuc hay duong thing thuc.

Khong gian Euclid n chiéu.

Tap cac ma tran thyc cap (m x n).

x thuoc tap C (x 1a mot phan tit ctia tap C).
Tap rong (Tap khong chita phan t1t nao).
Hop cua tap C va tap D.

Giao cua tap C va tap D.

C la tap con cua tap D.

C 1a tap con (c6 the biang) ciia tap D.

Tich v6 huéng cua x va y.

Cac toa do clia diem hay thanh phan clia vécto x

Liet ke cac vécto c6 cuing s6 chiéu (cuing chi s6 trén).
N 2 . 2 ~
Ma tran chuyén vi cia ma tran A.

Ma tran nghich déo ctia ma tran A.



MG dau

Ham f(xz,y) dugc goi 1a mot ham song tuyén tinh (bilinear function) néu
n6 14 ham tuyén tinh khi c6 dinh vécto bién x hay vécto bién y 6 mot gia tri
cu thé. Tong quét, ham song tuyén tinh c6 dang:

flz,y) =a"z +2"Qy + by,
trong d6 a, x € R", b, y € R™ va Q 1a ma tran cap n x m. Cé thé thay ham
song tuyén tinh 14 mot truong hop riéng ctia ham toan phuong va ham song
tuyén tinh néi chung khong 16i, ciing nhu khong 16m.

Bai toan cyc tiéu mot ham song tuyén tinh véi cac rang budc tuyén tinh
ddi v6i cac bién x va bién y dugc goi 1a mot quy hoach song tuyén tinh (bilinear
programming problem). Nhu vay, c6 thé xem quy hoach song tuyén tinh 1a mot
bai toan quy hoach toan phuong dac biét.

Quy hoach song tuyén tinh c6 nhiéu ing dung da dang trong cac bai toan
tro choi ma tran c6 rang budc, bai toan bu tuyén tinh va bai toan phan viéc
3-chiéu. Dang chi ¥ 1a bai toin quy hoach 16m, tuyén tinh ting khic va cac
bai toan ludng trén mang véi phu phi ¢6 dinh (rdt quen thuoc trong quan ly
cac chudi cung tng) ciing c6 thé gidi nhs dung cach dién dat song tuyén tinh

(xem [4]).



Luan van xét bai todn quy hoach song tuyén tinh, ky hieu la (BP):

min _ f(z,y) = a’z + 2" Qy+b"y, (BP)
reX, yeYy

trong d6 X, Y la céc tap 1oi da dién, khac rong.

C6 nhiéu thuat toan khac nhau dé gidi (BP). Luan van tim hiéu va trinh
bay mot thuat toan co ban, néu & tai lieu [3] dé giai bai toan.

Dé hiéu 16 bai toan quy hoach song tuyén tinh va thuat toan sé trinh bay,
luan van nhac lai mot s6 kién thic t6i uu c6 lien quan: doi ngdu trong quy
hoach tuyén tinh, bai toin quy hoach 16m va tinh chat, bai toan t6i wu toan
cuc, ... Cac kién thitc co ban vé quy hoach song tuyén sé duge néu & chuong 1
cua luan van.

Noi dung chinh ctia luan van 1a thuat toan [3] giai quy hoach song tuyén
tinh: cac budc thuat toan, sy hoi tu cta thuat toan va vi du minh hoa thuat
toan. Cac noi dung nay sé dudgc trinh bay chi tiét 6 chuong 2 ctia luan van.

Luan van dugc viét dya chi yéu trén cac tai lieu tham khao [1] - [6] hien
c6 va gom hai chuong:

Chuong 1: Bai toan quy hoach song tuyén tinh nhic lai cac kién thic
ve doi ngau trong quy hoach tuyén tinh, bai toan quy hoach 16m véi rang buoc
tuyén tinh, khai niém ham 16m (ham tya 16m) va tinh chat co ban ctia ham
lom. Tiép d6, gidi thieu bai toan quy hoach song tuyén tinh, tinh chat nghiem
ciia bai toan vd moi lien hé v6i bai toan cuc tieu ham 16m, tuyén tinh ting
khiic. Cudi chuong gidi thieu "thuat toan xubéng nai" tim nghiem cyc tiéu dia

phuong clia bai toan quy hoach song tuyén tinh va dua ra vi du minh hoa thuat



toan.

Chuong 2: Thuat toan gidi bai toan quy hoach song tuyén tinh
trinh bay thuat todn dudc néu & tai lieu tham khao [3] dé gidi bai todn quy
hoach song tuyén tinh. Thuat toan nay bién ddi bai toan ban dau vé bai toan
t6i wu trén mot tap khong 161 va giai bai toan do, dya trén diéu kién toi uu can
va dit dua ra va ching minh sy hoi tu vé nghiém dtng ciia bai toan quy hoach
song tuyén tinh ban dau. Thuat toan trinh bay dugc minh hoa bang vi du sb

cu thé.



Chuong 1
Bai toan quy hoach song tuyén tinh

Chuong nay nhic lai cac két qua vé déi ngau trong quy hoach tuyén tinh,
bai toan quy hoach 16m rang buoc tuyén tinh. Tiép d6 dé cap t6i bai toan quy
hoach song tuyén tinh, tinh chat nghiém bai toan va moéi lien hé v6i bai toan
cyc tiéu ham 16m, tuyén tinh ting khic. Cudi chuong néu thuat toan tim cuec
tiéu dia phuong ctia bai toan. Noi dung ctia chuong dudge tham khao chi yéu

tir cac tai lieu [5] - [6].

1.1 D6i ngiu trong quy hoach tuyén tinh

A. Trong quy hoach tuyén tinh ngusi ta hay xét hai dang bai toan sau day.
e Dang chuan tic:
mm{f(x) =clz : Az > b,z > O},
Trong d6 A € R™*", b € R",xz > 0 c¢6 nghia « € R}. Trong bai toan nay tap

rang buoc D = {x € R" : Ax > b, x > 0} 13 mot tap 16i da dien.



