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LG1 cam on

Trude khi trinh bay noi dung chinh ctia luan van, toi xin bay té long biét on
sau sic t6i Tién sy Nguyén Anh Tudn ngusi da tan tinh huéng dan dé toi c6 thé
hoan thanh luan van nay.

Toi cling xin bay t6 long biét on chan thanh t6i toan thé quy thay co gido giang
day tai Truong Dai Hoc Khoa Hoc va Vién Toan Hoc Viét Nam da day bao toi tan
tinh trong suét qua trinh hoc tap tai truong.

Toi ciing xin dude giii 16i cAm on chan thanh t6i cac ban dong mon da gitap dé,
co vii, dong vien t6i trong sudt qua trinh hoc tap va thuce hién luan van.

Cudi cung, con xin cAm on bé me. Nho c¢6 bé me gian kho, vat va ngay dem

tao moi dieéu kién t6t nhat dé con c6 dude thanh qua ngay hom nay.

Thai Nguyén, ngay 25 thang 05 nam 2013
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MG dau

Ching ta da biét quy hoach tuyén tinh 1a bai todn rat quan trong trong ly
thuyét t6i uu héa. Nhitng thap ky qua, ciing v6i st phat trién manh mé ctia cong
nghé thong tin, quy hoach toan hoc da c6 nhitng bude tién 16n trong dé phai noi
dén cac phuong phéap giai bai toan quy hoach tuyén tinh gin lién vé6i tén tudi cia
cac nha toan hoc nhu L.V. Kantorovich (1939), George Dantzig (1947), Lemke
(1954), Leonid Khachian (1979), Karmarkar (1984), ...

Bai toan quy hoach tuyén tinh c6 hai dang co ban 1a dang chuan va dang chinh
tac, hai dang nay c6 quan hé mat thiét v6i nhau. Bai toan quy hoach tuyén tinh
dang chuan I bai todn c6 mién rang budc 1a mot hé bat phuong trinh tuyén tinh,
con bai toan quy hoach tuyén tinh dang chinh tac 1a bai toan quy hoach c6 mién
rang buoc la mot hé phuong trinh tuyén tinh véi cic bién ctia né c¢6 dau khong
am. Ching ta da biét, qua cac phép bién doi c6 thé dé dang dua bai toan tit dang
chuan vé dang chinh tac, khi d6 sé lam cho s6 chiéu ctia bai toan ting len dang ké
néu sb6 rang budc bat phuong trinh tuyén tinh cia bai toan dang chuan la 16n, vi
phai thém vao nhidu bién bt (dé dua cac rang budc bat phuong trinh vé phuong
trinh).

Chinh vi nhitng 1y do trén nén luan van nay trinh bay phuong phap nén xoay
tuyén tinh giai truc tiép bai toan quy hoach tuyén tinh dang chuan va thuat toan
nén xoay tuyén tinh giai cho 16p bai toan quy hoach tuyén tinh dang chuan véi
ham muc tiéu bi chan goi 14 thuat toan nén xoay MTBC, véi co sd xuat phat ban
dau dugc nhan biét dé dang va trong truong hop tong quat cé thé xuat phat ti
goc toa do 1a dinh clia nén arctan duong hay tit véc to don vi. Hon thé nita, du
mién rang buoc ciia bai toan bi thoai hoa ciing khong anh hudng dén tinh hitu han
buée lip ctia phuong phap nén xoay. Cac thuat toan nén xoay la céc bién thé tit

phuong phap nén-min giai bai toan quy hoach gan 16i-gan 16m dé xuat trong cudn
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sdch “Quy hoach gan 16i-gan 16m ting dung vao quy hoach tuyén tinh”([2]).

Luan vin gom 3 chuong:

e Chuong 1 trinh bay bai toan quy hoach tong quét, cac khai niem co ban vé
tap 16i va mot s6 mo hinh thie té dua vé bai toan quy hoach tuyén tinh dang
chuan ciing v6i mot s6 phuong phap giai bai toan quy hoach tuyén tinh quen

thudc va thong dung.

e Chuong 2 trinh bay nhitng khai niém co ban lién quan dén ham s6 tuyén tinh,
tir d6 lam co sé 1y thuyét cho viéc xay dyng phuong phap nén xoay tuyén
tinh giai truc tiép bai toan quy hoach tuyén tinh dang chuan khi biét mot

nén-min cua ham muc tiéu bai toan.

e Chuong 3 (dya trén phuong phap nén xoay dé nghi trong chuong 2) trinh
bay viéc xay dung thuat toan nén xoay MTBC giai bai toan quy hoach tuyén
tinh dang chuan v6i ham muc tiéu bi chan va cac vi du bang sé6 minh hoa
cho thuat toan, trong dé c6 thi du KLEE-MINTY véi s6 chicu ctia bai toan

14 bat ky van cho 10i giai sau 1 budc lap.

e Luan van nay hoan thanh dya trén cac cuén sach “Quy hoach gan 16i - gan
16m ttng dung vao quy hoach tuyén tinh” ([2]) va cuén “Quy hoach tuyén tinh
v6i phuong phap nén xoay” [1] va trén céc sich, tai ligu c6 trong phan tai

liéu tham khéo.

Thai Nguyén, ngay 25 thang 05 nam 2013
Tac gia

Vi Tién Diing
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Chuong 1

Bai toan t6i vu tong quat va mot sb
mo hinh bai toan thuc té

1.1 Bai toan tdi wu téong quat

Bai toan t6i uu tong quat duge phéat biéu nhu sau:

Cue tiéu héa (cue dai héa) ham:

f(z) = min(max) (1.1)

v6i cac dieu kieén :
gi(x)(<,=,>2)bj, i =1,....m (1.2)
reX cR" (1.3)

Bai toan (1.1) - (1.3) dugce goi 14 mot bai toan quy hoach, ham f(x) duge goi la
ham muc tiéu, cadc ham g;(z),i = 1,...,m dudc goi la cac ham rang buoc, mbi dang
thitc hodc bat dang thiic trong hé (1.2) duge goi 1a mot rang budc.
Tap hop

D ={z € X|gi(x)(<,=,>)b;,i = 1,...,m} (1.4)

Mot phuong 4n z* € D dat cyc tiéu (hay cuc dai) clia ham muc tieu, cu thé la:
f(z*) < f(z),Vx € D {ddi v6i bai toan min} va f(z*) > f(z),Vx € D {ddi véi bai
toan maz } dugc goi 1a phuong an t6i uu (hay 1a 101 giai) ciia bai toan.Khi dé f(z*)

dugc goi 1a gia tri toi vu clia bai toan.
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1.2 Mot sé mé hinh thuc té
1.2.1 Bai toan lap ké hoach san xuit

Bai toan lap ké hoach san xuat t6i wu phat biéu nhu sau :
Gia stt mot xi nghiép san xuat n loai san pham va stt dung m loai nguyén lieu khéac
nhau. Ta dua vao cac ki hiéu sau:
z; 12 lugng sdn pham loai j(j = 1,...,n) ma xi nghiép san xuat
c; 1a tién 1ai (hay gia ban) d6i véi mot don vi san pham j(j = 1,...,n)
a;j 12 suat chi phi tai nguyen loai i dé san xuat mot don vi san pham loai j
b; 1a lugng du trit tai nguyeén loai i(i = 1,...,n).
Trong céac diéu kien da cho, hiy x4c dinh cic gia tri z;,7 = 1,...,n sao cho tong
tien lai (hay tong gia tri san lugng hang héa) 1a 16n nhat véi s6 tai nguyen hien cé.
Mo hinh toan hoc c6 dang bai toan quy hoach tuyén tinh sau:

n

E CjT; — Imax

j=1

v6i cac dieu kien

n

E aijry <bii=1,...,m
Jj=1

1.2.2 Bai toan van tai

C6 m kho hang cuing chita mot loai hang héa (danh s6 i = 1,...,m), lugng hang
héa d khoila a;,i=1,....m
Goi kho i 1a diém phat i
C6 n dia diém tiéu thu loai hang trén (ddnh s6 j = 1,...,n v6i nhu cau tiéu thy &
diem j 1a bj,j=1,...,m).
Goi diém tiéu thu j 1a diém thu j.

Goi ¢;; 1a cu6e van Chuyén mot don vi hang hoa tu diém phéat ¢ dén diém thu
j. Hang c6 thé chuyen tit diem phat ¢ bat ky dén diém thu j bat ky. Hay lap ké
hoach van chuyén hang héa tit cac diém phét t6i cac diém thu sao cho tong chi phi
van chuyén 1a nhé nhat. Ky hiéu z;; 1 lugng hang van chuyén tit diém phét i dén

diém thu j. Khi d6 ta ¢6 mo hinh toan hoc:
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m n
CijTij —> min

i=1 j=1

véi cac dieu kién

n

g Tij = a1 =1,....m
J=1

m

Z:L’ij = bj,j = 1,...,71

=1
;> 0,0=1,..m;7=1..n

Ngoai ra con c6 dieu kién thu phat:

=1 7=1
1.2.3 Bai toan cai tui
Mot nguoi du lich muén dem theo mot céi tai nang khong quéa b kilogam. C6 n
loai d6 vat ma anh ta du dinh dem theo. Mdi mot do vat loai j ¢6 khoi luong a;
kilogam va gia tri ¢;. Nguoi du lich muén chat vio tii cac do vat sao cho tong gid
tri do vat dem theo 1a 16n nhét.
Ky hieu z; 1a s6 do vat loai j sé& chat vao tai. Ta ¢6 bai toan sau:

n

E CjTj — Imax

J=1

n

Zajl‘j <b

j=1
z; >20,7=1,..,n

xr; nguyén,j =1,...n

Day la mot bai toan quy hoach nguyén.
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1.3 Tap 16i da dién
1. Dinh nghia

Mot tap 16i ma la giao ctia mot s6 hitu han ntta khong gian déng goi 1a tap 16i
da dien.Néi cach khéc, d6 1a tap nghiém ctia mot hé hitu han cac bat phuong trinh

tuyén tinh :

<a,x><byi=1,..m(a € R" b €R) (1.5)

Nghia la tap cac x nghiem ding Az < b véi A 1a mot ma tran cap mxn va b € R™.
Vi mot phuong trinh tuyén tinh c6 thé biéu dién tuong duong bing hai bét
phuong trinh tuyén tinh nén mot tap 16i da dién cling 1a tap nghiém ctia mot he

cac phuong trinh va bat phuong trinh tuyén tinh.
<a,x>=bji=12.p

<d,x><bi=p+1,..m

Hang ctia h¢ bat phuong tuyén tinh (1.5) duge dinh nghia bang hang ctia ma
tran A. Néu hang ctia hé nay bang m thi ta noéi hé doc lap tuyén tinh.

Mot tap 16i da dién c6 thé khong bi chan ( khong gidi noi ). Mot tap 16i da dien
ma dong thoi 1a mot non 16i ( tuong tng véi trudong hop b = 0) goi 1a mot nén 161
da dien.Mot tap 16i da dién bi chan con dude goi 1a mot da dien 16i. Cac da giac
16i theo nghia thong thudng trong R? 1a nhitng vi du cu thé vé da dién 1i.

Mbi diém cue bien ctia mot tap 16i da dién con duge goi 1a mot dinh ctia né.
Tap cac dinh cta C ky hiéu 1a C . Mbi canh vo han ciia mot tap 10i da dién tuong
ing v6i mot phuong cuc bién ctia no.

Cho tap 16i da dien D # @ xac dinh bdi he bat phuong trinh tuyén tinh (1.5).
Khi d6 m&i bat phuong trinh (1.5) goi 1a mot rang buoc ctia D. Ta né6i diem 2° € D

thod man chat rang budc i* néu :
<a 1’ >=1b;
V6i méi z € D Ky hiéu

I(x) ={i:< alx >= bi}
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