1. Bai toan van tai can biang thu phat

1.1 Khai niém

1.1.1 M6 hinh thuc té

Mot doanh nghiép c¢6 30 tdn hang trong kho q.4
va 50 tdn hang trong kho Tan Binh, muén ché 12
tdn cta hang q.1, 28 tdn ra q.3, 40 tdn ra Tan
Binh. Chi phi van chuyén (chuc ngan/tdn hang):

Cua hang
.1/9.3|q.TB
Kho q.1{9.0|q
q.4 4 | 6 9
q.TB 7|5 1

Van chuyén sao cho tong chi phi thap nhat?



C6 2 kho va 3 cia hang. Goi x; 1a s6 tdn hang chd
ti kho i sang cia hang j. x; 2 0 (i = 1,_2;j =1,3).
Tong chi phi van chuyén (yéu cau cuc tiéu):

f(X) = 4%11 + 6X19 + 9X13 + TX91 + DX9g + X93 — min
Do tong s6 hang trong kho (80) biang tong s6 hang
cac cira hang can nhan (CAn biang thu phat -
CBTP) nén mobi kho phai phat hét va mbdi cia
hang phai nhan du:

Kho 1 phat hét hang: x1; + X9 + X33 = 30
Kho 2 phat hét hang: xs; + X99 + X3 = 50
Cua hang 1 nhan da hang: x1; + X9 = 12
Cla hang 2 nhan du hang: x5 + x99 = 28
Cla hang 3 nhan du hang: xi3 + x93 = 40




Vay ta cé bai toan QHTT sau:

f(X) = 4X11 + 6X12 + 9X13 + 7X21 + 5X22 + X93 — min

X11 + X2 + X3 = 30
X917 + Xg9o + Xg3 = 50
X11 + X91 = 12
) X19 + Xo99 = 28
X13 + X3 = 40
320 1=1,23=1,3)

1.1.2 Tong quat hoa
C6 m kho hang, kho i ¢c6 a; don vi hang.
C6 n clra hang, hang j can nhan b; vi hang.



Gia st diéu kién Can biang thu phat (CBTP) duoc
thod: tong s6 hang trong kho bing tong s6 hang
cta hang can nhan (Za; = =b;).

Don gia van chuyén ti kho i dén ctra L hang j 1a ¢y,
s6 don vi hang chuyén chd 1a x;. (i=1,m;j=1, 1,n).
Tim cach van chuyén cé tong chi phi thap nhat?
Nhan xét Bai toan van tai CBTP la bai toan
QHTT chinh tdc. Mdi PA 14 ma tran mxn.

SO rang budc: m+n, sd bién: mxn, s6 rang budc
PLTT: m + n — 1.

Bai toan xac dinh khi biét vécto A = (ay, ay, ..., am),
vécto B = (by, by, ..., by), ma tran C = (¢j)mm-



1.1.3 Dang bang van tai

Bai toan con viét dudi dang bang van tai sau:
by by

C11 C12

X11

Ca1 Cag

Cac gia tri x;; > 0 dugc ghi vao 0 (i, J).
Né&u 6 (i, j) khong ghi gid tri x;; nghia la x; = 0.



1.2 Tinh chat cia bang van tai

1.2.1 Vong va tap 6 chwa vong

Trén bang van tdi gom m dong, n cot ta chon ra
mot s6 6 khac nhau d6i mot va sdp thd tu thanh
mot day 6. Day 6 duoc goi la:

* Vong néu c6 it nhat 4 o, trén dong hay cot clia
bang c6 khong qua 2 6 thudc day, hai 6 lién tiép
thuoc day thi chung dong hodc chung cot, 6 dau
tiéen va 06 cudi cung thudc diay chung dong hoic
chung cot.

* Tap 6 chda vong néu trich ra dugc 1 vong tur
cac 6 thudc day.



0 0 0 0
0
0 0
0 0
0
0
0 0 0 :vong o : tap 0 chia vong
0
0
0 0 0

b pd A

Tim vong: Bé di cac 6 treo (cac 6 trén dong hay
cOt khong ¢6 0 khac thudc tap o).




1.2.2 Tinh chat
* S6 6 nhiéu nhat cia mot tap 6 khong chia vong
la m+n-1.
* H khong chia vong gom m+n—1 6. Thém vao H
mot 6 thi sé c6 duy nhat mot vong di qua 6 nay.
1.3 PACB
1.3.1 Bai toan van tai CBTP c¢6 PACB dugc x4y
dung theo phuong phap chi phi thap nhat:
B1 Chon (i, j) 1& 8 ¢6 ¢;; nhé nhat (trén/phai).
B2 Dat x;; = min{a;, b;}. Cap nhéat a;, b; (trur di x;).
B3 Danh diu xo4 dong, cot nao hét hang.
B4 Néu c6 6 chua c6 dau xoa thi quay lai B1.



VD Baitoanvantail A = (35, 65, 25)
4 6 7 8 6
B = (15, 20,25,30,35) C=|6 5 8 4 7
7 9 9 6 8
Do 35+65+25 = 125 = 15+20+25+30+35 nén day la

bai toan CBTP. Dung phuong phap chi phi thap
nhat ta c6 PACB xuat phat:

4 6 7 8 6
15 [20
6 5 8 4 7
[20 30 15
7 9 9 6 8
25




1.3.2 Dinh ly
Bai toan van tai CBTP luon ludon c¢6 PATU.

1.3.3 Dinh nghia

Xét X 1a PACB.

* Cac 0 ¢ x;; > 0 dugc goi 1a cac 6 chon.

* Néu s6 luong 6 chon chua du m+n—1 thi sé& thém
cac 6 chon gid cho da. O chon gid c¢6 luong hang
bang 0 va dugc chon tai cdc vi tri sao cho khi
thém vi tri nay vao tdp 6 chon va 6 chon gia da
c6 thi tap 6 c6 dugc khong c6 vong.

* Cac 0 con lai la 6 loai.



VD Bai toan van tail

4 6 7 8 6
15 K [20
6 5 8 4 7
[20 30 15
7 9 9 6 8
25

2. Thuat giai bai toan CBTP
Xét X 1a PACB, H la tap 6 chon va 6 chon gia.
Céc thé vi la cdc s u;, v; (i = 1,m;j=1n) thod hé
phuong trinh: v;—u;—¢;=0 V(, j)eH
Céc uée lugng 1a cac so:

Aij = vi—u; — ¢ V(, jeH



Ghi chu

* S6 lugng 4n trong hé phuong trinh xac dinh thé
vi 12 m+n trong khi s6 phuong trinh 12 m+n-1.
Vay ta c6 thé cho mot thé vi mot gia tri tuy y roi
tinh cdc thé vi con lai.

* Thyc t&, ta chon cot hay dong nao cé6 nhiéu 6
chon nhat (trén dudi) roi cho thé vi tuong Ung
bang 0.

* Néu biét thé vi dong thi do trén dong, tim 6
chon, ta tinh dugc thé vi trén cot ing v6i 6 chon
vua co0.

Néu biét thé vi cot thi do trén cot, tim 6 chon, ta

tinh dugc thé vi trén dong Gng vd6i 6 chon vira cé.



VD Bai toan van tail

4 6 7 8 6
i 0] 20|
6 5 8 4 7
B0 50| 5
7 9 9 6 8
P5 2
4 4 7 3 6

Can cd trén cac gia tri A ta ¢6 2 truong hgp sau:
Dinh Ly (Truong hop 1)
Né&u A; < 0 V(i, j) thi PACB dang xét la PATU.



VD Bai toan van tail
Tai moi 6 loai, ta tinh u6c lugng va thady khong c6
u6e lugng nao 1a s6 duong. Vay:
Do A; < 0 ¥, j) thi PACB dang xét 1a PATU:
O 0O O 0 20
Xpin=|10 20 0 30 15| f,, =4x15+... =730
15 0 25 10 O

VD Bai toan van tai I1 A = (36, 65, 25)
4 6 8 8 6
B = (15, 20, 26, 30, 35) C=|6 5 8 4 7
79 9 6 7



Dinh ly (Truong hop 2b)

Néu c6 A;; > 0 thi ta thanh 14p dugc PACB mdi.
PACB méi ¢6 bang Van tai dugc suy ra tu bang
Véan tai ct nhu sau:

* Chon (r, s) 12 6 ¢6 A; 16n nhat.

* Thém 6 (r, s) vao H, tim vong. Panh dau + vao 6
(r, s) roi xem ké +, — trén vong.

* Goi 0, la gid tri x; nho nhat trong cdc 6 mang
ddu —. Chon mot 6 mang ddu — ¢6 x;; bang 0, 1am
0 (g, h).

* Lap bang Van tai mdi, chép lai tat ca c;;, tat ca
x;; khong thudc vong.



* Cac 6 + dugc cong thém 6, con 6 — dugc tru di 6,
vao x; roi ghi vao vi tri tuong Ung trong bang méi.
Chu thich

* Trong bang méi thi 6 (r, s) tré thanh 6 chon con
0 (g, h) tré thanh 6 loai. Luu y:

+) 2| (91 3

(=) 1| (+) 1
+) 2| (=)0

(=) 1] (+) 1 0

* P06 giam ham muc tiéu la 0,A.



VD Bai toan van tai II

4 8 6
1
15 21
6 8 7
(+) (=) 0
20 [1 30 [14
7 9 7 (1)
-) (+ | -1
25
8 7 |B1




8
0
15 21
4
0
20 5] B0
6
-1
i1 i
1 3] 8 1 6 B.2
15 0 0 0 21
Xmin=|0 20 15 30 0| fn =723

0O 0 11 0 14




Van dé duy nhat PATU

Xét bang van tai cudi.

* Né&u tat ca A; trén cdc 6 loai déu 1a s6 am thi
PATU la duy nhAt.

* Néu tim 6 loai (i, j) ¢6 A;; = 0 thi ta xem 6 nay la
(r, s), lap ti€p bang van tdi va néu c6 PACB mdi
thi day la PATU khac cua bai toan.

3. Cac dang khac cua bai toan van tai

3.1 Bai toan khong CBTP

* Kho nhiéu hang hon thém clia hang gid nhan
lugng hang bang mdc chénh léch. Pon gid van
chuyén dén cia hang gia bang 0. Lic nay bai todn



tré thanh CBTP. Giai binh thuong. Khi dap s6 thi
b6 di cia hang gia.

Thuc té&, kho nao phat vao ctta hang gid nghia la
con hang trong kho.

* Kho it hang hon thém cia kho gia ¢6 lugng
hang bing mic chénh léch. Pon gia van chuyén
tu kho gid bang 0. Lic nay bai todn trd thanh
CBTP. Giai binh thudng. Khi d4p s6 thi bé di kho
gia.

Thuc t&, cita hang nado nhan tit kho gid nghia 1a bi
thi€u hang.



Chu thich

Khi mot c6t hay mot dong caa bai toan van tai
can bing thu phdt c6 cdc hé s6 c; bang nhau thi
khi phan pho6i hang theo phuong phdp chi phi
thap nhat, ta s& tam bd qua cot hay dong nay,
dén budc phan phéi hang cudi cung mdéi dung dén.
Thuc t& s& cho thay khi st dung nhan xét trén thi
s6 bang van tai khi giai bai toan sé it di.

VD Bai toan van tai III A = (22, 28, 29, 32)
2 14 7 20

4 8 20

6 12 6 18

3 9 19

B = (20, 26, 28, 30) C=



Do 22+28+29+32=111 > 20+26+28+30=104 nén
day 1a bai todn van tdi ma kho cé6 nhiéu hang
hon. D€ chuyén vé dang can biang thu phat, ta lap
thém mot cira hang gia nhan lugng hang du ra la
111 — 104 = 7. Chi phi van chuyén mot don vi
hang tir moi kho ra ctta hang gia déu bang 0.

Xét bai toan can bing thu phat. Dung phuong
phap chi phi thdp nhat dé thanh lap phuong 4n
cuc bién xudt phat roi gidi tiép, ta c6 cac bang
van tai sau:



14 7(1) |20
(+) (-) -20
120 2
15 8 20
-20
21 7
12 6 18
(-) (+) -18
28 [1
11 9 19
-19
[26 [ 6]
-18 -8 -12 0 20 |B.1




14 20
-19
20 2
15 20
-20
21 [7
12 18
-18
26 [3
11 19
-19
26 (6
-17 -8 -12 20 | B.2




Do A;; < 0 V(i, j) nén PACB dang xét 1a PATU. Bo
di cot cudi ing vdi cira hang gia, ta co:

20 0 2 O

Xmin = 0 0 0 21 fmin = 1.084
O 0 26 3
0O 26 0 6

3.2 Bai toan c6 6 cAm

Trong thuc t€, c6 thé kho i khong dugc phat dén
ctia hang j. Luc nay ta néi (4, j) 14 6 cAm.

Né&u (i, j) 1a 6 cAm thi ta diéu chinh ¢; thanh M
(M 1a tham s6 duong du 16n).



Giai bai toan véi tham s6 M. Néu PATU cuaa bai
toan M c¢6 luong hang duong tai mot trong cac 0
cAm thi bai todn xuit phdt vo nghiém do khong
c6 PA. Nguogc lai thi PATU cua bai toan M cing
chinh 12 PATU cua bai todn xuat phat.

VD Bai toan van tai IV

(2, 4) 1a 6 cam. A = (14, 14, 60)
9 7 12 14
B=(20,18,31,19) C=|11 6 15 6
12 5 10 12

Do (2, 4) 12 6 cAm nén ta chinh cgs thanh M (tham
s6 duong du 16n).



Do 14+14+60=88 = 20+18+31+19 nén bai toan van
tai M la bai toan CBTP.

9 7 (M-16) |12 (M-16)|14 (M-16)
-M+14
14
11 6 (M-13) |15 (M-17)|M
(+) (=) -M+12
6 (8
12 5 10 12
=) (+) 0
18 31 11
-M+23 5 10 12 B.1




9 12 14

1
4

11 15 M

-1
6 8

12 10 12

0
10 31 19
10 5 10 12 B.2

Do A;; < 0 V(i, j) nén PACB dang xét 1a PATU cua
bai toan M. Do khong phan phoi hang vao 6 cdm
nén PA nay ciing 12 PATU cda bai todn xuat phat.
Ta c6:



14 0 0 O
Xmin=]6 8 0 O fmin = 828
0 10 31 19

3.3 Bai toan phat hét - thu du

* Kho nhiéu hang va yéu cau kho i phat hét: Kho
i khong dugc phat vao ciia hang gia. Vay 0 dng
v6i kho i va ctta hang gid 1a 6 cAm.

* Kho it hang va yéu cau clia hang j nhan du: Cua
hang j khong duogc nhan hang tur kho gid. Vay 6
ting v6i kho gid va cia hang j 1a 6 cam.



VD Baitoan vantaiV
Kho 1 va kho 2 phat hét. A = (150, 100, 145, 100)
15 10 6
10 5 9
14 10 12
9 7 14

Do kho nhiéu hang hon nén ta thém mot cla
hang gia (cda hang 4) nhan lugng hang chénh
léch 1a 25. Theo diéu kién kho thd 1 va thd 2 phai
phat hét hang, 6 (1, 4) va (2, 4) sé 1a 6 cam. Vay,
ta diéu chinh cq4 va cgs thanh M (sd duong da 16n).

B = (140, 150, 180) C =




15 10 6
150
10 5 9
[ 100)
14 10 (2) 12
(=) (+)
[90 30 [25
9 7 14
(+) (-)
50 50
14 12 12




15 10 6
150
10 5 9
100
14 10 12
40 50 30 25
9 7 14
| 100
14 10 12

Do A;; < 0 V(i, j) nén PACB dang xét 1a PATU cua
bai toan M. Do khong phan phoi hang vao 6 cAm




nén phuong an nay cing la PATU caa bai toan cé
6 cam. B6 di ctta hang gia, ta c6:

0 0 150
Xmin = 0 1000 fmin = 3.720
40 50 30
100 O 0

3.4 Bai toan van tai max
D6i dau tat ca c¢; d€ chuyén vé bai todn min.



