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4.1. Thiét lap bai toan van tai

Bai toan van tai 1a mot trong nhitng mo hinh c6é nhiéu ting dung trong
thyc té. Trudc hét ta xét bai toan van tai can bang thu - phat. Bai toan dugc
phét biéu nhu sau:
C6é m diém Ay, As, ..., A, cung cdp mot loai mat hang nao d6 cé khéi
lugng tuong ng ay, as, ..., am (a; < 0,4 =1,...,m) van diém thu By, Bo, ..., B,
tieu thu loai hang d6 vé6i khoi lugng yéu cau tuong tng by, be, ..., b, (b; >
0, j=1,..,n). Ta goi A; (i =1,..,m) la diém phat thi i, B; (j = 1,..,n) la
diém thu tht j. Gia thiét ring tong lugng hang can phat di & cac diém phat
m n

bing tong lugng hang thu vé § cac diem thu (3 a; = > b;). Diéu kién nay
i=1 j=1

ducc goi 1a diéu kién can bang thu-phat.

Gia st chi phi van chuyén mot don vi (tan, ta,...) hang tit A; dén B; 1a
¢;j don vi tien (VND). Ma tran C' = (¢i;)mxn dude goi la ma tran cude phi.

Hay lap ké hoach van chuyén tit mdi diém phat dén mdi diém thu bao
nhiéu don vi hang sao cho:
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e Cac diém phat déu phat hét hang.
e Céc diém thu déu nhan dua hang yéu cau.
e Tong cudc phi van chuyén la it nhat.

Ta sé xay dyng mo6 hinh toan hoc cho bai toan trén.
Goi x;; 1a s6 don vi hang chuyén tit A; dén By, tat nhien z;; (i =
1,..,m; j =1,..,n.) Tong lugng hang phét di ti A; dén B; bang a;, tic la

>z =a; (i =1,..,m), tong lugng hang thu vé B, tit moi A; (i = 1,..,m)
j=1

bang b; ticla > x;; =b; (j=1,..,n).
i=1

n
Tong cude phi phai trd 1a >, > ¢;;2;7, tong nay cang nhoé cang tot.
i=1j=1

Mo hinh bai toan van tai c6 dang

m n
E Zcijxij%min

i=1 j=1

inj = Q4 (Z = 1, ..,m) (1)

> miy=b; (j=1,.,n) (2)
i=1
zi; >0(=1,...,m;j=1,.,n) (3)

Ma tran X = (x;j)m x n théa man (1), (2), (3) goi la mot phuong an cia

m n

bai toan van tai va néu né lam cho >~ 3 ¢;;x;7 dat nho nhat thi goi 1a mot
i=1j=1

phuong an t6i uu ciia bai toan van tai. R6 rang bai toan van tia 13 bai toan

quy hoach tuyén tinh dang chinh tic, vi thé c6 thé giai n6 bang thuat toan

clia quy hoach tuyén tinh. Nhung khi d6 s6 an thudng kha 16n (m x n an

z;; v& m + n an phu), s6 rang buoc ciing nhiéu (m + n rang budc) va viéc

d6 thuong dan dén nhitng chi phi tinh todn khong can thiét. Tuy nhien lgi

dung cau tric dic biét clia bai toan van tai ta co thé cu thé hon nita thuat

toan don hinh va thu dugc thuat toan don gidn va hiéu qua dé giai né.

m mn
Dinh 1y 4.1.1. Diéu kién can bidng thu phat (Y. a; = Y. b;) la diéu kién
j=1

i=1
can va di dé bai toan van tai c6 phuong an toéi uu.
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Chitng minh. Gia st bai toan van tai c¢6 phuong an téi vu X* = (z7;), khi
do

foj =b;, (j=1,..,n) foj =a; (i=1,...,m)
1=1 j=1
Vi vay
m m n n m n
Zai = ZZ"’CZ‘ = ZZ%‘ = ij
i=1 i=1 j=1 j=11i=1 j=1

m n
Ngugc lai, gid stt ¢6 Y a; = Y bj, ta can ching minh bai toan van tai
i=1 j=1

c6 phuong an t6i uu, tic 14 can chitng minh tap hop cac phuong an ctia bai

m
todn khac réng va ham muc tiéu bi chin dudsi. That vay, dat Q = > a; =

i=1

= ~ ibj . R
> b;j >0, xét véc to X = (%) (i =1,..,m;5 = 1,..,n) c6 thanh phan
j=1
- Clz'bj
Tii =

TQ

Ta c6

= g =g ==t
BRI R I

varorang T,; > 0, Vi=1,..,m;j =1,..,n. Vay X 13 mot phuong an ctia bai

toan van tai, tic 1a bai toan van tai cé tap hgp cac phuong dn khéac rong.
Xét phuong an bat ky ctia bai toan X = (), (i =1,..,m;j =1,..,n).

n
Tu dieu kién céc x;; > 0 va Y x;; = a; suy ra
Jj=1
0<z;;<a; (i=1,..,m;j=1,.,n).
Vi vay
CijTij Z 0 néu Cij Z 0
CijTij > Cij Qi neéu Cij < 0

suy ra c¢;jzi; > min{0,¢;ja:5} (i=1,..,m;j=1,..,n).
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m n m n
Do d6 f(x) = Z Z cijxi; >y, >, min{0,¢;ja,;} = const. Vay ham
muc tiéu bi chan d]é é mién chap nhan dude, suy ra bai toan c6 phuong
an toi vwu U]

4.2. Bang van tai

Dé nghi céc s6 lieu ctia baid todn van tai va dé gidi né bing cac thuat
toan trinh bay trong cac muc tiép theo, ta xay dung mot bang gom m + 1
dong va n + 1 ¢ot nhu sau:

A; Bj b1 bo bj b,
ay C11 C12 C1j Cin
T11 Z12 L1j Tin
as €21 €22 ©2i Can
T21 X22 X245 Tan
L Ci1 Ci2 Cij Cin
(3
Ll Zi2 Lij Lin
a Cmi1 Cm2 Cmj Cmn
m
Tmi Tm?2 LTmj Tmn

Trong bang mdi hang dic trung cho mot diém phat, mdi cot dic trung
cho mot diém thu: hang trén cling ghi cic b; (j = 1,..n), cot dau tién ghi
cac a; (1 = 1,..,m). Trit hang trén cung va cot dau tién, phan cong lai goi
la phan chinh ctia dng van tai. O ndm trén hang 4, cot j diic trung cho
duong chuyeén tu A; dén B; goi 1a 0 (4, 7). Phan chinh clia bang van tai la
U={@G,4): (i=1,..,m;5 =1,..,n)}. Méi 6 (4,) trong phan chinh cta
bang van tai ta ghi cudc phi van chuyén cij vao goc trén phia trai va luong
van chuyén z;; trong phuong an X vao géc dusi phia phai.

Dinh nghia 4.2.1. Nhiing 6 (i,7) € U véi x;j > 0 goi la nhiing 6 dugc chon
ting voi phuong an X. Nhung 6 con lai la nhitng 6 bi loai.
O duge chon diic trung cho tuyén dudng cé van tai hang héa qua.

Dinh nghia 4.2.2. Mot day cac 6 (i,j) € U ma hai 6 (va khong qua 2) lién
tiép clia day luon ndm trén ciing mot hang hodc cing mot cot goi la day
chuyén.
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aq X X
a9 X X
as X

Vi du 4.2.1. Trong bang
Day cac o (1,2),(1,3),(2,3),(2,1),(3,1) lap thanh mot day chuyén.

Dinh nghia 4.2.3. Mot day truyén khép kin goi Ia mot vong (hodc mot
chu trinh).

ai X X
as X X
as X X

Vi du 4.2.2.

Day cac o (1,2),(1,4),(2,4),(2,1),(3,1),(3,2) tao thanh mot vong. Nhu
vay, mot tap hgp dugc sap thit tu cdc 6 ciia phan chinh trong bang van tai
tao thanh mot vong néu né théa man cac dieu kién sau:

e Hai 6 canh nhau n3m trén cing mot hang hoac mot cot.

e Khong c6 ba 6 ndo nam trén ciing mot hang hodc mot cot

e O dau tién nim trén ciing mot hang hay mot cot véi 6 cudi ciing.
Gia st L C U 1a mot tap hgp cac 6 nao do ctia bang van tai.

Dinh nghia 4.2.4. Ta néi rang L Ia chita vong néu tir cac 6 ctia L ta c6 thé
xay dung duogc it nhat mot vong. Nguoc lai, néi rang L khong chita vong.

Ta c6 thé nhan duge tap L C U c6 chita vong hay khong nhs dinh 1y sau:

Dinh 1y 4.2.1. Néu trong méi dong va cot ctia bang van tai hoac khong cé
6 nao ctia L hodc c6 it nhat hai 6 ctia L thi L chifa vong.

Chitng minh. Bat dau tit 6 ndo do6 (i1, j1) € L. Vi trén dong i; con it nhat

mot 6 ctia L, chang han (i1, j2), nén ta di chuyén theo dong i; dén 6 dé6. Vi
(i1, j2) khong phai 1& & duy nhét ctia L trén cot nay nén ta di chuyén theo
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cot jo dén 6 (ia,j2) € L ndm trén cot nay. Tiép tuc tit 6 (iz, j2) ta di chuyén
theo dong iy dén 6 khac ctia L thuodc cot khac clia bang van tai... Quéa trinh
nay khong thé kéo dai vo tan vi L C U gom hitu han cic o, vi vay dén mot
buéc nao do ta sé qua lai mot 6 ma ta da di qua, tic la da phat hién mot
vong. L]

Khai niém vong lien quan rat chat ché véi tinh doc lap tuyén tinh cta
cac véc to cot A;; clia ma tran rang budc A trong bai toan van tai.

Dinh nghia 4.2.5. Tap L C U cac 6 ctia bang van tai dugc goi la doc lap
tuyén tinh (phu thuoc tuyén tinh) néu cédc véc to cot {A;j, (i,j) € L} cua
ma tran A lap thanh mot hé doc lap tuyén tinh (phu thuoc tuyén tinh)

Dinh 1y 4.2.2. Tap L C U céac 6 ctia bang van tai 1a doc lap tuyén tinh khi
va chi khi n6 khong chita vong.

Chitng minh. Gia stt L doc lap tuyén tinh. Can ching minh L khong chia
vong. Gid stt ngudgc lai, L chita vong V 13 mot vong trong né. Dién vao cac 6
trong vong V céac s6 +60, —0 mot cach xen ké nhau (ttc 1a sao cho khong c6
hai 6 canh nhau nao ctia V lai duge dién ciing mot sé giéng nhau) va dién 0
vao tat ca cac 6 con lai. Khi # = 1 thi tong cac sd da dién trong mdi hang
va mdi cot clia bang van tai déu bang 0. Dieu d6 c6 nghia 14 néu ta dem céc
cot clia ma tran A tuong ting véi cac 6 duge dien +6 trong V nhan véi 1 va
cac cot clia A tuong tng véi cac 6 duge dien —0 trong V nhan véi —1, cac
cot cong lai nhan véi 0 roi cong tat ca lai ta duge véc to khong. tir d6 suy
ra cac véc to cot A;; ctia A tng véi (i,7) € L lap thanh mot hé véc to phu
thuoc tuyén tinh, trai véi gia thiét doc lap tuyén tinh.

Ngugc lai, gid st L khong chita vong, can chitng minh L doc lap tuyén
tinh.

Gié st ngugc lai, L phu thuoc tuyén tinh. Khi d6 ton tai cac sd \ij, (i,]) €
L khong dong thoi bang khong sao cho

D XA =0
(i,7)€L

Diéu nay c6 nghia la néu dién cac s6 \;j, (i,7) € L trong biéu dién trén vao
cac O tuong tng clia bang van tai, cac 6 khac dién s6 0. Khi d6, tdng céc s
trong cac 6 dudce dien trong mdi dong va mdi cot clia bang van tai thu duge
déu bang 0.

Ki hieu K 1a tap cac 6 clia bang van tai vé6i cac s6 dude dien khac 0:

K ={(i,5) : A # 0}

Do tong cac s6 duge dién trong mdi dong va mdi cot clia bang van tai déu
bang 0, nén moéi dong va mdi cot ciia né hodc khong chita 6 nao ctia K hoac
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phéi chita it nhat hai 6 clia K. Theo dinh 1y 4.2.1, khi d6 K phai 1a vong.
Vi K C L nén suy ra L chita vong, trai gid thiét . Vay L doc lap tuyén tinh.
Dinh 1i dugc chiing minh. ]
Ky hieu G(X) la tap cac 6 dugc chon trong bang van tai ting v6i phuong
an X :
G(X) ={(,J) : mi; >0}

Hé qua 4.2.1. Phuong 4n X = (x;;) ctia bai toan van tai la phuong dn
co s chap nhan dugc khi va chi khi tap cdc 6 chon G(X) tuong itng vdi né
khong chita vong.

Ching minh. Ta biét rang phuong an X = (z;;) clia bai toan la phuong an
co sd chap nhan dugce khi va chi khi cac véc to cot clia ma tran rang buoc A
ing vdi cac thanh phan khac khong ciia né lap thanh he doc lap tuyén tinh.
Theo dinh 1y 4.2.1, diéu d6 tuong duong v6i G(z) khong chita vong. O

Vi rankA = m + n — 1 nén phuong an co s chap nhan dugc 14 khong
suy bién néu sé 6 chon m + n — 1. Trong truong hop suy bién, ta c6 thé bd
sung mot s6 6 loai sao cho phuong an co s6 chap nhan dugec c6 m +n —16
duge chon. Cac 6 loai duge bd sung nay goi 1a cac "6 chon 0." Ta thay diéu
nay tuong ing dinh nghia néu trong bai toan quy hoach tuyén tinh: Phuong
an co sd chap nhan dudc 1a khong suy bién néu s6 véc to cot clia A tuong
ting v6i thanh phan duong ctia né (Khi dé cac véc to cot nay 1ap thanh mot
hée doc lap tuyén tinh) dung bang rankA. Do d6 tng véi mdi phuong an co
sd chap nhan duge c6 duy nhat mot co s. Truong hop s6 véc t6 dé6 nhé hon
rankA thi phuong an co sé chap nhan duge dé goi 1a suy bién vi ta c6 thé
bd sung mot s6 cot ctia A vao hé véc to d6 dé duge he gom diung rankA cac
véc to doc lap tuyén tinh. (Tuong ing v6i mot phuong an co sé chap nhan
duge ¢6 nhiéu hon mot co s6).

Hé qua 4.2.2. Gi4 sit ta c6 bang van tai m hang, n cot va L 1a mot tap gom
m+n-1 6 ctia bang khong chita vong. Gia sit 6 (i,j) clia bang khong thuoc
L. Néu ta bé sung 6 (i,5) vao L dé dugc Ly thi Ly chita mot vong duy nhat
V. Cubi ciing, néu loai khéi L1 mot 6 tiy y ciia vong V' dé dugc Lo thi Lo
lai gom m +n — 1 6 ctia bang khong chita vong.

XXX | X
X
X

X | X

Vi du 4.2.3. Cho bang 4 hang, 4 cot va tap L gom 4 +4 — 1 = 7 6 khong
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chita vong c¢6 danh dau "X" con 6 (4,4) 1a 6 khong thuoc L, tic la

L={(1,1),(1,2),(1,3),(1,4),(2,3),(3,2),(4,3)}
Ly ={(1,1),(1,2),(1,3),(1,4),(2,3),(3,2), (4,3), (4,4)}

thi L; chita duy nhat vong V' = {(1, 3), (1,4), (4,4), (4,3)}. Vi V 1a vong duy
nhat, nén néu bd di mot 6 ndo dé ctia V thi sé mat vong nén L, gom 7 6
cua bang khong chita vong.

4.3. Cach pha vé va xay dung vong

Cho X la mot phuong an ctia bai toan van tai. Lap bang van tai tuong
ting v6i X d6. Néu tap cac 6 duge chon G(X) khong chita vong thi X la
phuong 4n co sé chap nhan duge. Néu G(X) chita vong thi ta phai tim cach
pha v& cac vong trong né tic la tim cach xay dung tut phuong an X phuong
an khong chita vong, néi cach khac xay dung phuong an co sd chap nhan
dugc.

Dinh ly 4.3.1. Gia sit X la phuong an ctia bai toan van tai va G(X) chita
vong. Khi dé, tir phuong 4n X ta Iuon c6é thé chuyén sang mot phuong an
mdéi X khong toi hon X (tic la f(X) < f(X)) véi tap cac 6 chon G(X)
khong chita vong.

Chitng minh. Gia st G(X) chita vong V. Danh dau cac 6 trong V béi céc
dau + vd — sao cho khong c6 hai 6 canh nhau nao ctia V lai duge danh cuing
mot dau. Goi V' 1a tap cac 6 trong V dudc danh dau +, V'~ 1a tap cac o
duge danh dau —. Khong gidm tong quat ta c6 thé coi

Yoo Y (6)

(i,4)eV+ (i,5)€EV ™
Xay dung véc to X = (T;;) theo cong thitc

.{xij +6 néu (i,j) eVt
Tij = 1 zi; —60 mnéu (i,j) eV~ (7)
[ Zij néu (i,7) ¢ V

trong d6 6 = min{z;;, (i,5) € V~}.
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R6 rang ;; > 0, V(i,75), ngoai ra do V' la vong nén tit (7) ta ¢

n
ZE: inj = a; (’L = 1,...,m)
j=1

Jj=1

m m

ZZE_Z]: Z.’L’ij = bj (] = 1,...,’)’L)
1=1

=1

Vay X la phuong an ctia bai toan van tai.

Ta lai co
f(x) :Z Z CijTij + Z Z ¢ijTij + 0( Z Cij — Z cij)
i=1 j=1 1i=1 j=1 (i,7)EV+ (i,j)EV—
= Z Z cijrij = f(X)
i=1j=1

Tit (7) va céch xac dinh 6 nén sé c¢6 it nhat 6 (ig,jo) € V'~ dé 0 = 4, j,,
do d6 g, jo = 0 v& 6 (ig, jo) € V'~ sé khong 1a 6 chon nita. Do d6 trong G(X)
khong c6 mat trong vong V' nita.

Néu G(X) van khong con chita vong thi thay X bang X va lip lai thi
tuc virta néu trén thi sau mot s6 hitu han budc lap ta phai dén mot phuong
an khong toi hon phuong 4n da qua va tap hgp cic 6 chon tuong ting khong
chita vong. Dinh 1i dugc chitng minh. [

Dinh 1y 4.3.2. Gi4 sit m,n > 2. Khi d6 tap L gom m + n 6 bat ky cua
bang van tai luén chia vong.

Chatng minh. Vi rankA = m +m — 1 nén tap L gom m -+ n 6 clia bang van
tai thi phu thuoc tuyén tinh do dé6 theo dinh 1y 4.2.2 né chita vong. ]

T dinh 1y 4.5.2 ta c6 thi tuc xay dyung vong tit tap L gom m +n 6 cia
bang van tai nhu sau:

1) X6a bo khoi bang van tai tat cd cac dong va cot chita khong qua mot
0 cia L. Viéc nay duge lap lai cho téi khi duge bang van tai ma moi dong
va cot ctia né chita it nhat 2 6 cua L.

2) Tt bang thu duge, vong c6 thé xay dung theo thi tuc mo ta trong
dinh 1y 4.2.1.

Vi du 4.3.1. Xay dyng vong tit cic 6 duge danh dau "X" trong bang sau:
Bo cot 1, 2, 3,4, 5,6, 7 (vi chita 1 6 danh dau X)
Bo hang 2, ta dugc
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112131456 |7]8]9]10
11X X
2 X | X X | X
3 X | X X X
4 X | X
3181910
11X X
2| X
3 X X
4 X | X
3181910
X | X
X X
X | X
819 |10
X | X
3| X X
X | X

B6 cot 3, ta duge
Ta thu duge vong

V={(1,8)", (1,97, (4,97, (4,10)7,(3,10)*,(3,8)"}

4.4. Tim phuong an cd sé xuat phat

D6i v6i bai toan quy hoach tuyén tinh tong quat, viéc tim phuong an co
s§ xuat phat doi hoi phai gidi mot bai toan quy hoach tuyén tinh phu (pha
thit nhat trong phuong phap hai pha). Cong viéc nay doi héi mot khéi lugng
tinh toan khong nhé. Tuy nhién, do dic thu riéng ctia minh, doi véi bai toan
van tai hién nay c6 kha nhiéu phuong phap rat hieu qua dé tim mot phuong
an co x6 chap nhan dugde cho né. Trong muc nay gi6i thiéu hai phuong phap
pho bién nhat.
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4.4.1. Phuong phap géc tay bac

Lap bang van tai, cic so lieu a;, b;,¢; (i =1, ...
vao bang nhu da mo ta muc trude.

,m;7 =1,...,n) dugc ghi

Bat dau tir 6 (1,1) ndm & goc trén bén trai clia bang (6 nay nam & vi tri
goc tay bac clia bang va tén goi clia phuong phap cling xuat phat tiu day)
ta tién hanh phan phdi lugng hang vao 6 nay.

r11 = min{aLbl}

cac lugng thu phat cong lai la:
CL; = a; (Z ?é 1),a/1 =a; —Ti1i, b; == bj (] ?é 1),[)/1 :bl — T11

néu r1; = a; = min{ay p, } thi a; = 0 khi d6 ta x6a dong thid nhat clia bang
va ta thu duge bang méi gom m — 1 dong va n cot véi lugng tuong tng 1a
a; (i=2,..,m); b; (j =1,2,..,n).

Lap lai cach phan phdi nhu vay déi véi bang méi, titc 1a bat dau tir goc
tay bac va phan phdi luong hang van chuyén vaof 6 nay sao cho hoiic chd hét
hang & diém phéat hoac dap tng hét nhu cau ctia diém thu tuong tng véi né.

Nhu vay, sau mdi lan phan phdi ta lai x6a di mot dong (hodc mot cot)
clia bang nén sau dung m +n — 1 lan phan phdi thi tuc trén phai két thic.
Do d6 phuong an xay dung theo phuong phap gbéc tay bac sé khong qui
m +n — 1 thanh phan khac khong.

Vidu 4.4.1. Xay dung phuong an van tai cho bai toan van tai theo phuong
phap goc tay bac véi s6 lieu cho bang sau:

Phan tich:

B w | w |
3o | 20 ’ 10 i
Ay:25 | 0 4 . 2
Aiss | ’ 5 ! 30

e Phan cho 6 (1,1) : 20, x6a cot 1; 6 A7 con 10

e Phan cho 6 (1,2) : 10, x6a hang 1; 6 By con 30

e Phéan cho 6 (2,2) : 25, x6a hang 2; 6 By con 5
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e Phan cho 6 (3,2) : 5, x6a cot 2; & Az con 30
e Phan cho 6 (3,3) : 30

Ta dugc phuong an co s xuat phat la: X = (20, 10,0, 0,25, 0,0, 5,30) va
gia tri ham muc tiéu tuong tng la f(X) = 1.20+3.10+4.254+5.5+4.30 = 295

4.4.2. Phuong phap cuc tiéu cudc phi

Phuong phap nay ta wu tién phan phdéi nhiéu nhat vao 6 c¢6 cuée phi nho
nhat trén toan bang. Gia si trong ma tran cudc phi C' = (¢;;)mxn €O ¢rs la
nhé nhét trong céc c;;. Khi d6 ta phan phéi t6i da vao 6 (rs) cu thé la

(%)
()

Trong trudsng hgp (x) diém A, da phat hét hang nén c6 thé x6a hang r cia
bang & diém thu B, chi con can b, — a, don vi hang.

a, néu a, < b,
x = )
bs néu a, > by

Trong trudng hgp (x*) diém thu By da nhan di hang nén c6 thé xéa do
cot s ctia bang va diém phét A, chi con lai b, — as don vi hang. Trong bang
con lai v6i s6 hang va cot it hon, ta lap lai cac phan phdi trén cho t6i khi
hét hang hoac dap tng du yéu cau cta cac dié,r thu.

Céac 6 chon con lai sé khong chita vong va 1a phuong an co s6 chap nhan
duge. Néu chua dd m +n — 1 6 thi ta bd sung thém 6 s6 "6 chon 0" cho du
m +n — 1 6 khong tao vong.

Vi du 4.4.2. Xay dung phuong an van tai theo phuong phap cuc tiéu cudc
phi véi s6 lieu cho trong bang:

Phan tich

B, By By Bs
J
20 40 30
1 3 5%
: 30 20 10
5 4 2
25 95
8 5 4
2 35 30 5)

e Phan cho 6 (1,1) 14 6 ¢6 cuéc phi nhé nhat: 20 don vi hang, x6a cot 1.

e Phan cho 6 (2,3) : 25 don vi hang, x6a dong 2.
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e Phan cho 6 (1,2) : 10 don vi hang, x6a hang 1.
e Phan cho 6 (3,3) : 5 don vi hang, x6a cot 3.
e Phan cho 6 (3,2) : 30 don vi hang.

Ta duge phuong an co sé xuat phat 1a: X = (20,10,0,0,0,25,0,0,30,5)
va gia tri ham muc tiéu tuong tng clia bang: f(X) = 1.20 + 3.10 + 2.25 +
5.30 + 4.5 = 270.

4.5. Cac thuat toan giai bai toan van tai

4.5.1. Thuat toan quy 0 cuéc phi cac 6 chon

Ta c6 nhan xét sau: Néu cong vao hang i clla ma tran cuéc phi C =
(cij)m xn sd 7 tuy ¥ (¢ = 1,..,m) va cong vao cot j clia nd s6 s; tuy ¥
(j =1,...,n) thi ta cé bai toan van tai méi véi ma tran cuée phi C' = (¢;;)™*"
(trong d6 ¢;; = ¢;;+7r;+ ;) tuong duong véi bai toan ban dau (tic la phuong
an toi wu clia bai toan nay ciing 14 phuong an téi uwu clia bai toan ban dau
va ngudgc lai). That vay gia tri ham muc tiéu trong bai toan mdéi la:

DRSS

n

(cij +ri + 55)i;
1

i=1 j=1 i=1 j=
=D D cumy Yy iy wit Y sy i
i=1 j=1 i=1 =1 j=1 =1
m n
= f(&) + > riai+ Y sib; = f(z)+C.
i=1 j=1
trong d6 C = Y r;a; + Y. s;b; 1a hang sb.
i—1 j=1

Gia tri ham muc tieu chi khac nhau mot hing s6 nén diém cuc tri cia
ching trung nhau.

T nhitng diéu da chitng minh & muc 3.2 va nhan xét néu trén ta c6 thuat
toan quy 0 cudc phi. Thuat toan gom ba budc

Bude 1. Gia st ta da c6 mot phuong an co s6 chap nhan duge ban dau
v6i m+n —1 6 chon (trong d6 c6 thé c6 mot s6 6 chon 0). Ta cong vao hang
i clia ma tran cudce phi C' = (¢;j)mxn 80 73 (1 = 1,..,m) v cOng vao cot j
cliia no sd sj (j =1,..,n) va chon cac sO 7;, s; sao cho ma tran cudc phi mdéi
C céc 6 chon déu c6 ¢;; = 0.

Bude 2. Kiém tra trén chuan t6i vu:
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1. Néu sau khi quy 0 cac 6 chon ma cac 6 loai déu c6 cude phi 16n hon 0
thi phuong 4n dang xét 14 phuong an toi wu vi khi d6 bat ki 6 loai nao
vao thay cho bat ky 6 chon nao cude phi cling tang lén va phuong an
méi 12 toi hon.

2. Néu sau khi quy 0 cuéc phi cac 6 chon ma c6 it nhat mot 6 loai c6
cude phi am, thi phuong an dang xét khong phéi t6i wu (vi khi d6 néu
thay 0 loai c6 cudc phi am vao 6 chon da quy 0 cu6c phi thi cude phi
giam di). Chuyén sang budc 3.

Budc 3. Xay dung phuong an méi tot hon:

1. Tim 6 dua vao: Gia st 0 (i*,7*) ¢6 cu6c phi am nhd nhat thi chon 6
(i*,7*) lam 6 dua vao.

2. Tim vong diéu chinh: B6 sung o (i*, j*) vdo m +mn — 1 6 chon ban dau
sé xuat hién vong V duy nhat (he qua 4.2.2).

3. Danh dau cac 6 clia vong V : Ta danh dau cac 6 ctia V bat dau tit o
(i*,7*) danh dau +, 6 tiép theo danh dau — ... sao cho hai 6 canh nhau
ctia V khong danh cting mot dau. Khi d6 vong V chia thanh hai 16p.
V+ : cac 6 duge danh dau +.

V'~ : cac 6 dugc danh dau —.
4. Tim 6 dua ra va lugng diéu chinh: Gia st ( n)lin x;j = w050 khi do6
i,j)EV -
(¢Y,7°) 1a 6 dua ra va la lugng diéu chinh z;0;0 1a lugng diéu chinh.

5. Phuong 4n méi X = (ZTij ) mxn duge tinh nhw sau:
.{mij + Z;050 néu (l,]) eV™
T = { Tij — L4040 néu (Z,j) eV~

L Zij néu (i,7) ¢ V

Nhan xét:

+) O (i%,4°) trude ¢ x40 don vi hang va duge dénh ddu — bi trir di
x;050 don vi hang thanh 6 bi loai.

+) O (i*,5*) trude 1a 6 loai va ¢ 6 danh dau + duge cong vao ;00 don
vi hang thanh 6 chon.

+) X = (Tij)mxn 12 phuong 4n vi T;; > 0 va vi mbi hang hodc cot clia
vong V di qua déu c6 mot 6 danh dau + mot 6 danh dau — nén tong

m n
Z x@-j va Z .Cl’,'z'j (8)
=1 7j=1
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van khong doi.

+) Phuong an X 1a phuong 4n co sé chap nhan dugce vi cac 6 chon khong
tao thanh vong (hé qua 4.2.2). Phuong 4n nay tot hon vi da loai ra mot o
c6 cude phi 0 va thay vao 6 ¢6 cude phi nho hon 0.

Sau khi ¢6 phuong an Co ban 1a nhu vay sé mdéi ta quay lai tit bude 1
va sau hitu han lan 1ap ta sé tim dugc phuong an toi wu ciia bai toan, vi bai
toan van tai can bang thu phat luoén c6 phuong an téi wu va sd phuong an
chap nhan dugce 1a hitu han.

Vi du 4.5.1. Giai bai toan van tai

— 5, B, B, Bs
¢ 20 40 30
1 3
Al : 30 X X T = 0
20 10
Ay: 25 | O 4 X re =0
25
3 5) 4
Asz: 35 X X rg = —2
30 5)

Dimng phuong phéap cuc tiéu cuée phi nhu vi du trude ta tim duge phuong
an co s6 xuat phat X = (20,10,0,0,0,25,0,30,5) va c6 f(X) = 270.

Budc 1. Quy 0 cuée phi 6 chon

Ta cong vao hang ¢ s6 7; (i = 1,2,3) cot j cac sO s; (j = 1,2, 3) sao cho
cude phi cac 6 chon (cdc 6 danh dau X & bang) bang 0. Dé tim cac ry, s; ta
giai hé phuong trinh

!1—1—7‘1—1—31:0

EQ—{—Tl—f—SQ:O
3+ry+s3=0
:4+T3+82:O

I{5+T3+83:0

Day 1a hée phuong trinh gom 5 phuong trinh , 6 an. Cho 7 = 0 ta tim dugc
ro = 0,73 = —2,51 = —1, 50 = —3, 83 = —2 ma tran cuéc phi méi la:

Ta thay cac 6 loai déu c6 cuée phi duong.

Vay phuong an X = (20,10,0,0,0,25,0,30,5) chinh 1a phuong an t6i uu.

Vi du 4.5.2. Giai bai toan vant tai véi s6 lieu cho trong bang sau bang
phuong phap quy 0 cudc phi cac 6 chon:
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By B Bs
AT | g 40 30
0 0 3
Ay 30 X X
20 10
0
A2: 25 4 1 X
25
5 0 0
As: 35 X X
30 5
A; Bj B1 : 80 B2 : 20 Bg : 60
5
A:50 | 0 1 X =6
50
3 2 6
As : 40 X X ro =0
20 20
7 9 11
A1 : 70 X X rs = —4
60 10
s1=—3 | s=-2 | s3=—7

Tim phuong 4n cd sé xuat phat (bing phuong phap cyc tiéu cuée phi)

- Phan cho 6 (1,3) :

- Phan cho 6 (2,2) :

- Phan cho 6 (2,1) :

- Phan cho 6 (3,3) :

- Phan cho 6 (3,2) :

- Phan nét 10 don vi hang con lai ctia A3 vao 0 (3,3).

Ta dugc phuong an co s xuat phat 1la X = (0,0, 50, 20, 20,0, 60,0, 10) va
gia tri ham muc tiéu la f(z) = 680.

Budc 1. Quy 0 cuée phi 6 chon

Ta cong vao hang ¢ s6 7; (1 = 1,2,3) cot j cac sd s; (j = 1,2,3) sao cho
cude phi cac 6 chon (cdc 6 danh dau X & bang) bang 0. Dé tim cac ry, s; ta

50 don vi hang, Bs con can 10, x6a hang 1,
20 don vi hang, As con lai 20, x6a cot 2,
20 don vi hang, By con lai 10, x6a hang 2,
5 don vi hang, x6a cot 3,

60 don vi hang, Az con lai 10, x6a cot 1,

N TN /N TN
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giai hé phuong trinh

|{1+?‘1+83:O

34y +s; =0
24 1r94+589=0
:7+T3+81:O

l11—|—7’3+83:0

Day 1a he phuong trinh gom 5 phuong trinh , 6 an. Cho 7o = 0 ta tim dudgc

ry =6,r3 = —4,81 = —3,82 = —2,53 = —7 ma tran cuéc phi mdi la:
A; Bj Bl : 80 B2 : 20 B3 : 60
0
Al : 50 8 8 X
50
0 0 1
A2 : 40 X X
20 20
0 3 0
Al : 70 X X
60 10

Bude 2. Kiém tra didu kien téi wu.

Phuong an nay chua phai t6i vu vi ¢6 6 loai (2, 3) ¢6 cude phi am (—1 < 0)

Budc 3. Lap phuong an mdi

1. Tim 6 dwa vao: vi 0 (2,3) 1a 0 loai duy nhat ¢6 cu6c phi am nén 6
(2,3) 1a 6 dua vao.

2. Tim vong diéu chinh: B6 sung thém 6 (2, 3) vao tap céc 6 chon ta tim
duge vong V ={(2,3)",(3,3)7,(3,1)",(2,1)" }.

3. Panh daucacociavong V : VT ={(2,3),(3,1)}; V™ ={(3,3),(2,1)}.
4. Tim 6 dua ra: min{xss, 21} = min{10,20} = 10 = z33 6 (3,3) 14 o
dua ra, luong diéu chinh 1 z33 = 10.
5. Lap phuong an méi:
Togz = To3 + 10 =0+ 10 = 10; T31 =x31 + 10 = 60 + 10 = 70;
53321‘33—10:10—10:0; 52123721—10:20—10:10.

Lugng hang 6 cac 6 gitt nguyén. Ta duge phuong an mdi:

X = (0,0,50,10,20,10,70,0,0) f(X) = 670. Ta da c6 phuong &n co s8
chap nhan duge X. Quay lai buéc 1 ta c6 bang cude phi tuong tng.
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8

7”1:—1

10

T’QZO

0
X
70

7“3:—4

81:0

Quy 0 cac 6 chon

Cho ry = 0 ta dudc s; = 0,52 =

cude phi la:

I{O+T1+S3=0
10+7y+s =0
O+7ro+s9=0
I —1+7r3+s=0
I(()—|—7“3—|—33:O

0,s3 = 1,73 = 0,71 = —1. Ta c6 ma tran

0

X

Ta thay cac 6 loai déu c6 cuée phi duong.

Vay X = (0,0,50,10, 20,10, 70,0,0) la phuong an t6i wu va gia tri tdi wu
la f(X) = 670.

4.5.2. Thuat toan thé vi

Co s6 clia thuat toan thé vi 1a cac dinh 1y ddi ngau cia cap bai toan doi

ngau trong quy hoach tuyén tinh.

85




Quy hoach tuyén tinh

Bai toan van tai tong quat la:

f(x) = f: Xn: Cijx;j — min

(

E 3 Lij Z::aj:i = 1,..,m

{ %1 ( ) )
2w =bj (7 =1,..m)

!
1
(zij >0 (i=1,...mj=1,.,n)

Bai toan doéi ngau véi bai toan nay la:

{ m n
a;u; + abiv;
izzjl jgl 7 (V*)

u+v; >cy (i=1,...,m;j=1,..,n)

Gia st ta c6 phuong an co sé chap nhan dudc clia bai toan V 14 X =
(@i )mxn vOL tap cac 6 chon G(X) = {(4,7) : @;; > 0} gom m+n—10 (trong
d6 6 thé c6 6 ¢6 "o chon 0"). Néu ton tai cac u; (i =1,..,m), v; (j =1,..,n)
sao cho Aij = ul-—l—vj —Cij = 0 voi Il’lQi (’L,j) € G(X), tac la co ui—l—vj —Ci5 = 0
voi moi x;; > 0 thi (u;,v;) da théa man dinh ly vé do lech bu. Do d6 néu
n6 la phuong an clia bai toan doi ngdu (V*) thi X = (24 )mxn 1& phuong an
ctia bai toan (V). Ma diéu kién dé (u;,v;) 1a phuong an ctia bai toan (V*)
1 u; +vj < ¢ v(i;) 6 cac 0 chon théa méan. Vi vay néu 6 cac o loai dieu ay
cting duge théa man thi X = (2;;)mxn 1& phuong an t6i uu ctia bai toan van
tai (V).

Vay ta c6 diéu kién dé phuong 4n X = (2;j)mxn 13 phuong &n tdi wu
clia bai toan van tai (V) 1a A;j = u; + v — ¢;; < 0V(i,5). Céc 86 u; (i =
1,..,m),v; (j =1,..,n) noi trén goi 1a cac thé vi (cac u; (i = 1,..,m) goi la
cac thé vi hang, cac v; (j =1,..,n) goi la cac thé vi cot).

T nhitng phan tich trén, ta c6 thuat toan thé vi dé gidi bai toan van tai
gom cac buée sau:

Budc khdi tgo. Tim phuong an cd sd xuat phat X = (2i;)mxn bang mot
trong cac phuong phap néu ¢ muc 4.4. Tap cac 6 chon G(X) gom m +mn — 1
0 va khong chia vong.

Budc 1.

1. X4c dinh cac u; (i = 1,..,m), v; (j = 1,..,n) tit h¢ phuong trinh u; +
vj = ¢ij, (i,7) € G(X). Day 1a hé gom m + n — 1 phuong trinh doc lap
tuyén tinh va ¢c6 m + n an vi vay dé giai né ta cé thé gan cho mot an
nao d6 mot gia tri c6 dinh (Chéng han u; = 0), cac an con lai sé ducc
xac dinh mot cach duy nhat theo gia tri clia an nay.
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2. Tinh céac udc lugng A;j = u; +v; —¢;j, forall(i,j). (Ta sé ghi cac wdc
lugng tinh duge vao goc dudi bén trai cia 6 tuong ing trong bai toan
van tai).

3. Kiém tra tieu chuan t6i wu: Néu Ay < 0 V(4,5) thi X = (24 )mxn 12
phuong an t6i wu. Néu 3A;; > 0 thi chuyén sang budce 2.

Buoe 2.

1. Chon 6 dua vao (i, j«) thoa man A; ;. = max{A;; > 0}. Khi d6 theo
dinh 1i /.5.2 tap G(X) U (i, j«) chita vong va rd rang vong nay la duy
nhat trong né. Ki hieu vong do 1a V.

2. Danh dau cac o trong vong V béi cac dau +, — bat dau tit 6 (iy, j«)
danh dau + sao cho hai 6 canh nhau ctia vong khong dugc danh béi
ciing mot dau. Goi VT 1a tap tat ci cac 6 cia vong V duge danh dau
+, V'~ 1a tap tat ca cac 6 ctia vong V dude danh dau —.

3. Tim 6 dua ra (ig, jo) théa man: x;,;, = min{x,;, (i,7) € V™ }.

4. Xay dung phuong &n méi X = (F;;)m X n v6i

'rxij — Ligjo VOl (27]) eV~

Tij { Tij + Tigj, VOi (1,5) € VT

khi d6 tap cac 6 chon ctia X 1a G(X)\ (40, jo) U (ix, j.) khong chita vong.
Thay X bdi X va ta lap lai bude 1.

Néu bai toan van tai khong suy bién thi sau méi buée lap ta dén mot
phuong 4n co sd mdi chap nhan duge khong t6i hon cac phuong an da di
qua (dinh 1f 4.3.1). Vi s6 phuong an co s6 chap nhan duge 1a hitu han nén
sau httu han bué6c lap ta sé nhan duge phuong an t6i wu.

Nhan zét. Trong mdi buée lip clia thuat toan thé vi khi bién déi phuong
an ta khong phéi lam phép chia nao. Ngoai ranéu cacsé a; (i = 1,..,m),b; (j =
1,..,m) la cac s6 nguyén thi phuong an xudt phat tim theo mot trong cac
phuong phap da néu (géc tay bac, cyc tieu cude phi) ¢ cac thanh phan déu
13 cac s6 nguyen, do d6 bai todn van tai c6 phuong an t6i wu véi cac thanh
phan déu la cac s6 nguyen.

Vi du 4.5.3. Giai bai toan van tai cho bang bang sau bang thuat toan thé
vi

Bang phuong phép cuc tiéu cuée phi ta tim dude phuong cd sé chap nhan
duogc la:
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A; Bj Bl : 80 BQ : 20 B3 : 60
Al : 50 g 4 1
A2 : 50 3 2 0
As : 50 7 9 11
A; Bj Bl : 80 B2 : 20 B3 : 60
5 4 1
A1 : 50 X Uy = —6
-8 -8 o0
3 2 6
A2 . 40 X X X Uo = 0
0 20 0 20 0
7 9 11
A3 : 70 X X Uz = 4
0 60 | -3 10
v =3 vy = 2 v3 =17

X = (0,0,50,20,20,0,60,0,10) va f(z) = 680

Ta danh dau X cac 6 chon:

Budc 1.

1. Xac dinh céac thé vi u; (i =1,2,3), v; (j = 1,2,3) tit he phuong trinh

ur +vy3=1; us +wv =3;
U +v9 =2; ug+v1 =7, uz+vz =11
cho u; = 0 ta dugc v1 = 3,v9 = 2,u3 =4,v3 = 7,u; = —6.

2. Tinh cac A;; = u; + vj — ¢;; (ghi vao goc trai phia dudi): Ay =
—8, A1y = —8,A13 = 0,A31 = 0,2 = 0,A23 = 1,A31 = 0,A3, =
—3,A33 = 0.

3. C6 Agz > 0 (vala 6 duy nhat). Phuong an trén khong phéi 1a phuong an
£61 wu. O dua vao 1a 6(2,3) ta c6 vong V = {(2,3)*,(3,3)~, (3, )%, (2,1)" }.

Budc 2.

1. Tim 6 dua ra x;,;, = min{zss, 21} = 10 = z33 6 dua ra (3, 3).

2. Xay dung phuong an mdéi To; = o1 — 233 = 10; T3z = 0; Toz =
0 + x33 = 10; T31 = x31 + x33 = 70; cac 6 khac van git nguyén.

Ta c6 phuong an méi 1a X (0,0, 50, 10, 20, 10, 70,0, 0). Bang van tai tuong
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ung:
A; Bj Bl : 80 B2 : 20 B3 : 60
5 4 1
Al : 50 X up = —5
20
3 2 6
A2 : 40 X X X Ug = 0
20 20 10
7 9 11
A3 : 70 X us = 4
70
V1 = 3 Vo — 2 V3 — 6
Bude 1.

1. Xac dinh céc thé vi u; (i =1,2,3), v; (j = 1,2,3) tit he phuong trinh

up +v3 =1; us +vy = 3;
Us +v2 =2; uUs+v3=6; ug+vi =7

cho us = 0 ta dugc v1 = 3,v9 = 2, u3 = 6,v3 = —5,uz = 4.

2. Tinh cédc A;; = w; + v; — ¢;; (ghi vao goc trai phia dudi): Ay =
—7, A1 = —7,A13 = 0,A1 = 0,A2 = 0,A23 = 0,A3; = 0,A3, =
—3,A33 = —1.

Ta thay tat cd A;; <0 (i,7).
Vay phuong an tdi wu ctia bai toan la: X (0,0, 50,10, 20,10,70,0,0) va

F(X = 670).

4.6. Bai toan van tai khong can biang thu phat

n m
D6 1a bai toan van tai ma diéu kién can bang thu phat (> a; = > bj)
” ’ n ¢ m
khong duge théa man. Khi d6 c¢6 hai khéd nang xay ra: Hoac > a; > ) b,
i=1 =1

(tttc 1a tong lugng hang phét ciia cic diém phét 16n hon tong lugng hang thu

n m
§ cac diém thu) hodc Y a; < Y b;. Ta xét ting trudng hop:
i=1 j=1

1. Néu Za¢> ij:

i=1 j=1
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Ta duwa thém vao diém thu giad B, véi lugng hang thu tuong tng b, 1 =
n m
(>~ a; — > bj) > 0 va xét bai todn van tai v6i m diém phéat va n + 1 diém

{m n+1

Y Cijx;j — min

li=1j=1

I n+1

L Y wij=a; (i=1,..,m)

Ve

H inj :bj (]:1,,n+1)

:i:l

i%‘ij >0 (Z: 1,....m;5 = 1,..,n+1)

(6 day cini1=0 (i=1,..,m))
n+1 n n m n m

Rorang > bj= > bj+bpur1 =2 b+ > a;— >, b= a.

Jj=1 71=1 Jj=1 1=1 =1 1=1

Neén bai toan trén la bai toan van tai can bing thu phat, vi vay ta c6 thé
diing cac thuat toan da trinh bay muc trude dé gidi, ta thu dude phuong an
toi wu X* = (23;) (i =1,..,m; j = 1,..,n+ 1) néu xj,; > 0 thi dieu d6 c6
nghia 1a ta khong van chuyéen hét hang tit cic diéem phat A; & d6 con ton
dong lugng hang la z7, , ;.

. n m
2. Neu Z a; < Z bj:
i=1 j=1
Ta duwa thém bién phat gid A,,,1 véi lugng hang tuong ung: a,, 1 =
n
> bj — > a; > 0. va xét bai toan van tai véi m + 1 diém phat va n diém
j=1 i=1
thu

m—+1

+

n
Y ¢ijT;j — min
1 5=1

@
I

Tij = a4 (z:l,,m+1)

1
Tij = bj (] = 1, ..,n)
=1

Tij = 0 (’L =1,...m+1;7 = 1,..,77,)
(6 day Cm+15 = 0 (] - 17 7n))

'M§£M3

/_-'--'_/\_-'-'--“

Bai toan nay ciing 1a bai todn van tai can bing thu phat,vi vay ta c6 thé
diing cac thuat toan da trinh bay muc trude dé giai, ta thu duge phuong an
ol wu X* = (zf;) (i=1,..,m+1;j=1,..,n) néu z;,,,; > 0 thi dieu d6 c6
nghia la ta khong dap ting di nhu cau tiéu thu ¢ diem B;, & d6 con doi hoi
mot lugng hang la z7, ;.
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Quy hoach tuyén tinh

4.7. Bai toan van tai c6 6 bi cam

Trong thyc té c6 mot s6 tuyén duong (dic trung béi cac 6 trong bang
van tai) khong thé chuyén hang qua dugc vi nhitng Iy do khac nhau chang
han nhu ngap lut sau con bao hoisic khong c6 phuong tién van chuyén thich
hop hodc vi qua xa nén khong thé bao quan dude hang trong qué trinh van
chuyén... ma ké hoac van tai phai ddm bao cho mét tram phat nao dé phat
hét hang (chdng han trong truong hop diém phat dé c6 nguy cd bi ngap
Iut..) hodc mot diém thu niao d6 phai thu di hang khi khong can biang thu
phat...

Cac 6 ctia bang van tai ng véi cac tuyén duong ma khong thé van chuyén
hang qua dugc goi 1a cac 6 bi cam.

Trong trudng hop nay, cac cude phi ;; ¢ cic 6 cAm duge thay bang mot s6
duong dua 16n M va ap dung thuat toan giai bai toan van tai da trinh bay &
trén mot cach binh thuong. Mot cach tryc gidc thay rang néu trong phuong
an van tai c6 mot lugng hang duong chuyén theo tuyén duong nay thi phai
chiu mot cude phi vo cting 16n khién cho phuong an t6i uu phai ¢6 z;; = 0
khi (7,7) 1& 0 cAm ttic 1a cdc 6 cAm phai 1a cac 6 loai. Néu trong phuong an
t6i wu c6 it nhat mot 6 cam 1a 6 chon thi bai toan van tai khong c6 phuong
an.

Trong thuc hanh khong can xac dinh cu thé cia M ma chi lan luu ¥ ring
M 16n hon bat ki s6 nao can so sanh véi né.

91



	quyhoach.pdf
	Mục lục
	BÀI TOÁN VẬN TẢI 
	Thiết lập bài toán vận tải
	Bảng vận tải
	Cách phá vỡ và xây dựng vòng
	Tìm phương án cơ sở xuất phát
	Phương pháp góc tây bắc
	Phương pháp cực tiểu cước phí

	Các thuật toán giải bài toán vận tải
	Thuật toán quy 0 cước phí các ô chọn
	Thuật toán thế vị

	Bài toán vận tải không cân bằng thu phát
	Bài toán vận tải có ô bị cấm



