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CHUONG 3. BAI TOAN VAN TAI

0 Bai todn can bang
N\

é Phu’o'ng an cwec bién

é Thuat toan thé vi

0 Mot sé triromg hop dic biét

1. BAI TOAN VAN TAI CAN BANG THU PHAT

1.1. Lap mo hinh bai toan:

C6 mdt loai hang can duoc chuyén chd tu hai
kho (tram phat) P, va P, téi ba noi tiéu thy (tram thu)
T,, T,, T; . Lugng hang cé ¢ hai kho va lugng hang
cin & ba noi tiéu thu cling nhu sb tién van chuyén mot
don vi hang tir mdi kho dén cac noi tiéu thy duge cho
O bang sau:

1. BAI TOAN VAN TAI CAN BANG THU PHAT

Tim phuwong 4n van chuyén thoéa yéu cau vé thu
phat sao cho chi phi van chuyén bé nhat.
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1. BAI TOAN VAN TAI CAN BANG THU PHAT

1.2. Bai toan cAn bing:

Gia str c6 m kho 1a noi phat hay cung cap hang
hod, kho thtr i chtra a; don vi hang hoa (i = 1,2,..,m);
¢6 N noi tiéu thu hay nhian hang hod, noi nhan thu j

can b; don vi hang hoa (j = 1,2,..,n).

Gi4 tién hay cude phi van chuyén mét don vi
hang hoa tir kho thtr i dén noi nhan thtr j 1a ¢;don vi

tién té.

Bai toan dugc goi 14 can bing néu téng luong
n

phat = téng luong thu: % 3=> b;

1. BAI TOAN VAN TAI CAN BANG THU PHAT

i=1

Bai toan van tai thuong cho dudi dang bang sau:

CHUONG 3. BAI TOAN VAN TAI

Thu
) by b, b; by
Phat
3 Ci1 C12 Cyj Cin
) Co1 €22 C2j Can
a; Ci1 Ci2 Cij Cin
am Cm1 Cm2 ij Cmn

Yéu cau bai toan: tim cach phan b lugng hang van
chuyén X;; tlr tram phat i dén tram thu j thoa:

1. BAI TOAN VAN TAI CAN BANG THU PHAT

Téng chi phi van chuyén thip nhat
> ¥ ¢ X, —min
= i
Tong luong hang phat di

S x,=a (i=1,m)

Téng luong hang nhan vé

Mot phu'm;g 4n bai toan (b x;; thoa 1.3 va 1.4) c6

f=3
i=1j

=1

>

i%Xij =b, (j=Ln)

1.2)

(1.3)

(1.4)

dang ma tran nén ciing goi la ma tran phwong an.
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1. BAI TOAN VAN TAI CAN BANG THU PHAT

Vi du: Xét lai bai toan van tai da biét & trén

CHUONG 3. BAI TOAN VAN TAI

THU

T
35 tin

T,
25 thn

T,
45 tin

- bai toan vén tai can bing thu phat

1. BAI TOAN VAN TAI CAN BANG THU PHAT

1.3. Tinh chat:

> Bai toan c6 tip phuong 4n khac rdng va ludn co

phuong 4n ti wu.

» Ma tran cu6c phi co hang=m+n—1.

2. PHUONG AN CUC BIEN

2.1. O chon, 6 loai:

Ta viét (i ; j) 12 6 dong i va cot j ciia bang.
Nhitng 6 trong bang c6 luvong hang phan phdi Xj >0
goi 1a 6 chon. Nguoc lai, nhitng 6 ¢6 lugng hang phan

phdi Xi; = 0 goi 12 6 loai.
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2. PHUONG AN CUC BIEN

2.2. Tap 6 dwong di:

Tap 6 dwong di (goi tit “dwong di”) 1a tip hop
cac 0 trong bang thoa ¢6 mgt va chi mdt 6 khac ciing
thudc “dwong di” nam trén cung dong hodc cung cot
v&i nd, goi la hai 6 lién tiép.

Nhéin xét: Trén mot dong hay cot cua “duong di”
c6 khong qua hai 6.

2. PHUONG AN CUC BIEN

Vidul.

2. PHUONG AN CUC BIEN

Vidu 2.
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2. PHUONG AN CUC BIEN

2.3. Chu trinh:

Mot duong di khép kin duge goi la mét chu trinh.
[ J [

2. PHUONG AN CUC BIEN

Vidu?2.
° °
° °
° °

2. PHUONG AN CUC BIEN

2.4. Tinh chat;

Xét bang van tai co m dong va n cdt.

a) Tap 6 chon khong 1a chu trinh ¢6 khéng qua (m
+n-1)06.

b) Tap 6 chon khong la chu trinh ¢c6 di (m +n - 1)
6. Ta thém vao tap 6 nay mot 6 loai bat ki thi 6 nay
cung voi mot $6 6 chon da c6 sé tao thanh chu trinh
duy nhat di qua no.
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2. PHUONG AN CUC BIEN

Vi du 2.4, Xét bai toan van tai cd 3 dong, 4 cot voi
mot phuong a&nc6 3+4 —1 =66 chon:

2. PHUONG AN CUC BIEN

2.5. Phuong én cuc bién:

Phuong 4n cwc bién trong bai toan van tai la
phuong an co6 tdp 6 chon ctia ndé khéng chia chu
trinh.

2. PHUONG AN CUC BIEN

Vi du 2.4. Xét phuong an trong bai toan van tai cho

boi bang sau:
30 40 50 60

1 5 7 2
30 50

5 7 4 9
35 10

12 2 3 6

40 15
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2. PHUONG AN CUC BIEN

2.6. Phuong phép thanh lap
2.6.1. Nguyén Iy phéan bb tbi da 6 chon.
Phan bd luong hang nhiéu nhit ¢6 thé cho 6 da dugc
chon = x;; = min{a; ; b}, c6 hai truong hop sau:
O Tram thu nhan da hang thi tam xo04 tram nay va ghi
nhé luong hang thira ¢ noi phat.
Q Tram phat chuyén hét hang thi tam x6a tram phat
nay va ghi nh¢ lugng hang con thiéu & noi thu.

2. PHUONG AN CUC BIEN

2.6. Phuong phép thanh lap
2.6.2. Nguyén tic chon 6 phan b.

Ba cach:

- Goc Tay Bic: tir trén xudng dudi va tir trai qua phai
- 6 dau tién (1;1) > d& nhd nhung phuong an tim
duoc kém (f cach xa f t6i uu)

- O ¢6 cude phi nho nhit > dé& nhg, phuong 4n vira

- O chon Fogel & kho nhung phuong an tim dugc
tot (f rat gan f toi wu), thue hién nhu sau:

2. PHUONG AN CUC BIEN

+ Budc 1: Tinh hi¢u so gitra hai 6 c¢6 cudce phi nho
nhat ctia moi dong va mai ¢t cia ma tran cudce phi.

+ Bude 2: O duge chon 13 ¢6 6 cude phi nho nhét
cta dong hay c6t c6 hiéu s nay 16n nhat.

Hai nguyén tic nay phdi hep xen ké nhau va lip lai
dén khi ta dwg'c phwong an hoan chinh.
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2. PHUONG AN CUC BIEN

Vi du 2.6. Thanh 1ap mot phuong an cuc bién cua bai
toan van tai sau:

j 30 40 50 60
i
80 1 5 7 2
45 5 7 4 9

55 12 2 3 6

3. THUAT TOAN THE VI

BUOC 1: Thanh lap phuong 4n cyc bién ban dau
(xut phat) theo Nguyén 1y phan bd tdi da voi cac 6
chon phan bd bing cac phuong phap: gée Tay Bic,
cwée phi thip nhat, Fogel, ...

BUOC 2: Xét ddu hiéu tbi wu ciia phuong 4n.

> Tim céc biét s6 dong u; va biét s6 cot v; ctia phuong
an bang cach giai hé phuong trinh 6 chon:

3. THUAT TOAN THE VI

BUOC 2: Xét ddu hiéu tbi wu ciia phuong 4n.
Hé nay chtra (M + n) 4n nhung chi c6 nhiéu nhat
(m + n — 1) phuong trinh = c6 mot an duge chon
trude lam tham sé > ki thuit giai: cho in ma
hang/cot ciia n6 ¢6 nhiéu 6 chon nhét bang 0.
» Tinh cac uéc lugng cho cac 6 loai:
Ay =U; +V; —¢;
> Néu moi A < 0 > phuong 4n dang xét toi uu.
Nguoc lai, néu c6 A > 0 > phuong an khong téi wu
- Buée 3
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3. THUAT TOAN THE VI

Vi du 3.1. Xét kha ning t6i vu cia phwong 4n trong

bang van tai sau:

30 40 50 60
i
80 1 5
30 50
45 5 7
35 10
55 12 2
40 15

3. THUAT TOAN THE VI

Vi du 3.2. Xét kha nang t6i wu cua phuong an trong

bang van tai sau:

CHUONG 3. BAI TOAN VAN TAI

30 40 50 60
80 1 5 7 2
30 50
45 |5 7 4 9
45
55 12 2 3 6
40 5 10

3. THUAT TOAN THE VI

Vi du 3.3. Xét kha ning t6i wu cia phwong 4n trong
bang vén tai sau :

i 30 40 50 60
1 5
80
20 60
5 7
45
10 35
12 2
55
40 15
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3. THUAT TOAN THE VI
BUOC 3: Cai tién phuong an cyc bién mai tbt hon.

> Pua 6 loai co udc luong A 16n nhit bd sung thanh 6
chon cta phuong 4n = 6 nay két hop vdi mot so 6
chon di c6 trong phuong an tao thanh chu trinh K
duy nhat di qua no.

> Panh diu am/duong +/— xen k& cho chu trinh K
nay. Bat dau tr 6 chon maéi bo sung mang dau + dén
hét. Sau d6 chia chu trinh K thanh hai tap 6 sau:

K*= {6 (i;j) mang dau +}
K-= {6 (i;j) mang déu -}

3. THUAT TOAN THE VI
BUOC 3: Cai tién phuong an cyc bién méi tbt hon.
> Xac dinh lugng hang diéu chinh:

q = min{x;, voi (i ; j) e K}

» Xay dung phuong 4n cuc bién moi tir phuong an
cuc bién cli dang c6 nhu sau:
X +0; (i, j) e K*
!

Xij = Xij_q;(i1j)EK7
X @0, ])eK

1

3. THUAT TOAN THE VI

Vi du 3.5. Tir phuong 4n nay, hay tim phwong an tdi
uu cua bai toan.

30 40 50 60
i
80 1 5 7 2
30 50
45 5 7 4 9
35 10
55 12 2 3 6
40 15
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3. THUAT TOAN THE VI

Vi du 3.6. Tir phuong 4n nay, hiy tim phuong an tdi
uU cua bai toan.

CHUONG 3. BAI TOAN VAN TAI

30 40 50 60
80 1 5 7 2
30 50
45 |5 7 4 9
45
55 12 2 3 6
40 5 10

3. THUAT TOAN THE VI

Vi du 3.7. Tir phuong 4n nay, hiy tim phuong an tdi

uu cua bai toan.

i 30 40 50 60
1 5 7
80
30 40 10
5 7 4
45
40 5
12 2 3
55
55

3. THUAT TOAN THE VI

Vi du 3.8. Giai bai toan van tai véi phuong an cuc

bién ban dau duoc cho trong bang sau:

30 50 | 80 | 40
0 |° 30 ? ° 20| 40
o |* ' 50 ’ 20
P 4 2 "
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3. THUAT TOAN THE VI

Vi du 3.9. Giai bai toan van tai:

50 40 70
5 5 12
80
7 9 11
20
4 2 3
60

4. MOT SO TRUONG HQP PAC BIET

4.1. Phuong 4n suy bién.

Phuong an suy bién 1a phuong 4n c6 it hon
(m+n-1) 6 chon.
Cach giai bai toan van tai c6 phuong an cuc bién
ban du suy bién: bé sung thém cac 6 loai bit ki cia
bang lam & chon gii (lugng hang phan bd X;; = 0) cho
da (m + n —1) 6 chon va dam bao khong tao thanh
chu trinh & phwong 4n cuc bién khong suy bién >
tiép tuc giai bang thuat toan thé vi.

4. MOT SO TRUONG HQP PAC BIET

Vi du 4.1.1. Giai bai toan bang van tai tor phuong an
van chuyén ban dau sau:

i 40 100 60 50

1 2 4 3

80
40 40

2 4 5 1

70
20 50

4 1 2 5

100
100
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4. MOT SO TRUONG HOP PAC BIET
Vi du 4.1.2. Giai bai toan van tai voi phuong an ban

dAu sau:
25 2% | 10
RE 3 5 3
w0 |7 N 6 ] 8
E 2 . 2

4. MOT SO TRUONG HQP PAC BIET
4.2. Bai toan vén tai khéng cin bing thu phat

Hudng giai quyét: Thém vao cac tram phat/thu gia
¢6 cudc phi = 0 d€ chuyén bai toan thanh can bang.
* Truong hop phat > thu 2 thém tram thu gia b, ,,;
v6i lugng hang = Xphat — Xthu
e Truong hop phat < thu - thém tram phat gia
a4 VO1 luong hang = Xthu — Xphat

4. MOT SO TRUONG HQP PAC BIET

Vi du 4.2. Giai bai toan vén tai khong can bang thu
phat cho boi bang van tai sau:

i la0 [ 50 80
i
9 (6 |1 |1

40 |5 7 4

70 |4 1 |3
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4. MOT SO TRUONG HOP PAC BIET

4.3. Bai toan ¢6 6 cam

Vi mét li do nao d6, c6 mét noi phat khong thé
chuyén chd hang dén mot noi nhan dugc.

Phwong phap gidi: x6a cim va gan cudc phi gia =
oo, Tiép tuc giai bai toan bang thut toan the vi da hoc.

4. MOT SO TRUONG HQP PAC BIET

Vi du 4.3. Giai bai toan van tai c6 6 cam cho bdi bang

sau:

i 100 | 65 | 95 | 40

70 10 5 7

150 9 8 7

4. MOT SO TRUONG HQP PAC BIET
4.4. Bai toan lgi nhuin 16n nhit
Bai toan van giai bang thuat toan thé vi nhu trén

nhung véi nguyén tic chon & chon nguoc lai: & chon
12 6 ¢6 lgi nhuin l6n nhat.
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4. MOT SO TRUONG HOP PAC BIET

Vi du 4.4. Giai bai toan van tai lgi nhuén l6n nhét sau:

CHUONG 3. BAI TOAN VAN TAI

j

55

85

60

90

11

10

10
80

100
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