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i1

Danh sach ky hiéu

Trong luan van nay ta dung nhting ky hiéu véi cac y nghia xac dinh trong bang
dudi day:
xre€ D xthudctip D
x & D  xkhong thudc tap D
|G(X)| sb phan ti cia tap G
U phép hdp cac tap hdp

+00 duong v0 cung

> ham tong
Ajj dugc goi 1a ude lugng clia bién
T chi thoi han vé thoi gian

L danh sich ghi nghi€ém httu hi€u tim dugc
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Danh sach bang

Bang 1.1.
Bang 2.1.
Bang 2.2.
Bang 2.3.
Bang 2.4.
Bang 2.5.
Bang 2.6.
Bang 2.7.
Bang 3.1.
Bang 3.2.
Bang 3.3.
Bang 3.4.

Bang van tai T

Dt liéu bai toan trong vi du 2.2

Bang van tai theo muc tiéu thoi gian

Bang van tai theo muc ti€u cuéc phi

Bang van tai theo muc tiéu cude phi v6i 7 = 73
Bang van tai theo muc tiéu cudc phi v6i 7 = 68
Bang van tai theo muc tiéu cudc phi v6i 7 = 66
Céc nghiém co s httu hiéu cua bai toan van tai hai muc tiéu
Bang van tai theo muc tiéu cude phi v6i 7 = 63
Nghiém co sé hitu hiéu Sy ké S,

Bang van tai theo muc tiéu cude phi v6i 7 = 66

Tap nghiém co s hitu hiéu cua bai toan trong Vi du 3.1



Mé dau

Bai todn vdn tdi theo muc tiéu cudc phi (Cost Transportation Problem) 1a bai
todn cd dién, quen thudc trong 1y thuyét tbi uu va trong cédc tng dung. D6 1a bai
to4n tim phuong an van chuyén hang tif cic noi cung cp (goi 1a diém phdt) dén
cac noi tiéu thu (goi 1a diém thu) sao cho tong chi phi van chuyén 1a nho nhét. Bai
todn nay da dudc nghién ciu kha chi tiét va ddy du, ca vé 1y thuyét 1an phuong
phap giai.

Bai todn vdn tdi theo muc tiéu thoi gian hay con goi bai todn vdn tdi dang niit
thdt (Bottleneck Transportation Problem) 12 mot dang khac cta bai todn van tai,
trong d6 c6 tinh dén thoi gian di trén cac tuyén dudng c6 van chuyén hang. Thay
vi tim cuc tiéu tong chi phi, muc tiéu bay gid 1a hoan thanh van chuyén hang trong
thoi gian s6m nhit c6 thé. Trong bai toan nay ham muc tiéu 1a phi tuyén. Nhiéu
dang khac nhau cua bai toan van tai theo muc tiéu thdi gian da dugc dat ra va
nhiéu thuat todn gii da duoc dé xuit.

Trong cic ung dung thuc tién, d€ danh gia hiéu qua hoat dong kinh té van tai
va dé ra cic quyét dinh quan 1y c6 cin ci khoa hoc, ngudi ta con gip cac mo hinh
bai toan van tai v6i hai hay nhiéu ham muc tiéu. Chang han, bai toan van tai cuc
ti€u ca chi phi 14n thdi gian van chuyén, goi la bai todn vén tdi dang chi phi - niit
thdt (Bottleneck - Cost Transportation Problem) va bai todn vén tai dang niit that
v6i nhiéu muc tiéu, trong dé c6 ham muc tiéu phan thic. Pa ¢ mot sé6 phuong
phdp st dung cau triic dic thi clia bai todn trong tim nghiém hitu hiéu cta bai todn

van tai hai hay nhiéu muc tiéu.



Sau khi dugc hoc vé Gidi tich 1di va céc kién thic todn hoc c6 lién quan, véi
mong mudn tim hiéu su hon vé nhiing kién thic da hoc, cac kién thiic mé rong

va ting dung cta nhiing kién thiic nay, ching t6i chon dé tai luan vin
"Bai toan vén tai dang chi phi - niit thit v6i nhiéu muc tiéu"

Luin vin c¢6 muc dich tim hi€u va trinh bay mot s6 md hinh bai toan van tai
nhiéu ham muc tiéu va cac thuat todn tim nghiém hitu hiéu ctia bai todn.

Luan vin dugc viét thanh ba chuong.

Chuong 1 ""Bai toan van tai theo muc tiéu cude phi' trinh bay nhiing kién
thiic co ban vé bai toan van tai theo muc tiéu cudc phi: noi dung va tinh chét
nghiém clia bai todn, diéu kién t6i uu va thuat todn thé vi gidi bai todn.

Chuong 2 ""Bai toan van tai voi hai muc tiéu'" dé cap t6i bai toan van tai theo
muc tiéu thdi gian va bai todn van tdi v6i hai muc tiéu: cuc ti€u ca cudc phi lan
thdi gian van chuyén va trinh bay cic thuit todn gidi, nhd dua vé cic bai todn van
tai theo muc tiéu cude phi. Y tudng chinh ctia cic thudt todn 1a st dung phuong
phdp chdn: cAm van chuyén hang trén cic tuyén c6 thdi gian vudt qua mot mic
nao dé va sau dé6 mé rong dan cac muc thdi gian nay.

Chuong 3 ""Bai toan van tai véi ba muc tiéu" trinh bay mo hinh bai toan van
tai ba muc tiéu dang nit thit, trong d6 hai muc tiéu dau 1a ti sd gitta cudc phi van
chuyén va thiét hai do van chuyén véi thdi gian van chuyén. Bai toan nay dugc
dua vé dang bai todn ba muc tiéu don gidn hon va c6 thé giai bang thuat todn tim
nghiém co s6 hitu hiéu ctia mot s bai toan van ti hai muc tiéu.

Do thdi gian va kién thic con han ché nén chic chan luin vin nay con c6
nhiing thiéu sét nhat dinh, kinh mong qui thay c6 va cic ban déng gép y kién dé
tac gia tiép tuc hoan thién luin vin sau nay.

Nhan dip nay tic gia lun vin xin bay té 1ong biét on sau sic téi GS. TS. Tran

Vii Thiéu, ngudi da tan tinh gitp d6 trong sudt qua trinh 1Am luan vin. TAc gid tran



trong cam on cac giang vién Truong Pai hoc Khoa hoc — Pai hoc Thai Nguyén,
Vién Toan hoc — Vién Han 1am Khoa hoc va Cong nghé Viét Nam tao moi diéu
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Chuong 1

Bai toan van tai theo muc tiéu cude phi

Chuong nay trinh bay van tit bai todn van tai theo muc tiéu cuée phi, diéu kién
t0i wu va thuat todn thé vi gidi bai toan. Cudi chuong, néu vi du sé6 minh hoa thuat
todn gidi. Noi dung ctia chuong can cho cic chuong & sau va dudc tham khdo chu

yéu ti céc tai lidu [1], [2] va [3].
1.1 Noi dung bai toan va tinh chat

Bai toan van tai theo muc tiéu cudc phi c6 ndi dung nhu sau: Gia st c6 m kho
chiia mot loai hang (xi mang chang han) K1, . .., K,, (goi la cic diém phdt), kho
i=1,...,mcéa; >0 don vi hang (Iugng cung). Can van chuyén s6 hang nay
t6i n ho tiéu thu Hy, ..., H, (goi 1a cic diém thu), hd j = 1,...,n can b; >0
don vi hang (lugng cdu). Cude phi van chuyén mot don vi hang tir diém phét K;
t6i di€ém thu H; 1a ¢;; > 0. VAn dé dit ra la can van chuyén tr mdi diém phét t6i
mdi di€ém thu bao nhiéu don vi hang sao cho théa min nhu cau ctia moi diém thu
va téng chi phi van chuyén toan bo sd hang 1a nhé nhit?

Ky hiéu z;; la lugng hang can vén chuyén tit di€m phét ¢ t6i di€ém thu j. Khi
d6, mo hinh toan hoc cta bai toan van tai theo muc tiéu cude phi c6 dang:

m n
f(z) = Z Z ¢i;&;; — min (cuc ti€u tong chi phi van chuyén) (1.1)
i=1 j=1



véi cac dieu kién

wa a;, i =1,...,m(moi diém phat giao hét hang), (1.2)
m
> @i =1b;, j=1,...,n(moi diém thu nhan dii hang), (1.3)
z;; >0,9=1,...,m,7=1,...,n(lugng hang van chuyén khong am).
(1.4)

Piéu kién can va di dé€ bai todn (1.1) - (1.4) gidi dudc 1a phai c6 diéu kién cdn

bdng cung cdu (nghia 13 tong cung bing téng cau):
4 g+t = by + by 4 -+ by, (1.5)

Ky hiéu A la ma trn hé sb & v€ trdi rang budc (1.2), (1.3), A;; 1a véctd cot clia
A tudng tng v6i bién x;;. DE thiy rang véctd nay c6 hai thanh phan bang + 1 (6
hang thii 4 va hang thi m + ), con moi thanh phan khac bing 0.

Pinh nghia 1.1. Ma trén X = {z;;}, . goi la mot phuong dn cla bai toan
van tai. Phuong 4n dat cuc ti€u cda (1.1) goi 1a phuong dn téi wu hay 1oi gidi cla
bai toan. Phuong an X la phuong 4n cuc bién khi va chi khi cac véctd cot A;; ciia A
tuong tng véi bién x;; > 0 1a doc 14p tuyén tinh (hay tap hop 6 {(i, j) : z;; > 0}
khong chua chu trinh).

Mot phuong dn cuc bién X = {z;; }mxn clia bai todn goi 1a khong suy bién
néu s6 phén tt cta tap hop G(X) = {(i,5) : z;; > 0} bang m+n — 1, goi 1a suy
biénnéu |G(X)| <m+n — 1.

V6i diéu kién (1.5) bai toan (1.1) - (1.4) c6 cac tinh chit sau:

1. Tap hdp céc phuong 4n clia bai toan khac rong va bi chiin (gidi ndi).

2. Hang ctia hé rang budc (1.2) - (1.3) bang m +n — 1.

3. Néu lugng cung a; va lugng cau b; 1a cdc sO nguyén thi bai toan sé c6 16i

gidi nguyén (moi bien x;; c6 gia tri nguyén).



