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Chuong 1

Gi6i thiéu Van tru hoc - Quy hoach
tuyén tinh

1.1 Bai tap tu luan

Cau 1. Tim dang déi ngau clia bai toan sau:

Maximize z = 3z + Hxy trong dicu kién:

il S 4
2@y < 12
31’1 + 21’2 S 18

va T1,T9 2 0
Cau 2. Tim dang doi ngau clia bai toan sau:

f(z) = 21 — 229 + 3x3 — 44, — max
5$1 + 6.1’2 + 7%3 + 8]74 < 9
]_01’1 - ]_11]2 + 12I3 - 13.%'4 =14
—15z1 + 1629 — 1725 + 1824 > —19
T1,T2,T3 Z 0

Cau 3. Tim dang ddi ngau clia bai toan sau:

f(z) = x1 + 2x9 + 33 — min
201 4+ 319 — 23 = 2
r1— T9 — 4y < =3
T1+ 29 — 223 > 6
3$1+5I2 —71‘3 S 8

x1, X9, 23 2 0



4 Bai tap Van Tru hoc

Cau 4. Tim dang ddi ngau ciia bai toan sau:

f(z) =2z, + 29 — 8x3 — max

7[)31 + 4%2 + 2ZL‘3 S 28

3l‘1 — X9 +3l’3 =10

2.731 —|—3.T2 — T3 Z 15
T1,T2,T3 2 0

Cau 5. Tim gia md ctia 3 rang budc 1-2-3 trong bai toan sau:

Z = x1 — Txy + 3r3 — max
21’1 + 19 — T3 S 4 (].)
41 — 39 <2 (2
—31'1 -+ 21’2 + 3 S 3 (3)
x1, %2, 23 2 0

Cau 6. Tim gida mo cua 3 rang budc 1-2-3 trong bai toan sau:

Z =2x1 — 229 + 33 — max
—r1+za+axy <4 (1)
2331 — To + X3 <2 (2)
1+ X9 + 3513'3 < 12 (3)
x1, %2, 23 2 0

Cau 7. Tinh reduced cost clia cac bién 1, x2, 3 trong bai toan sau:

Z = —10x1 — 1229 — 1223 — min
T, 4 229 + 223 < 20
233'1 + 29 + 2£C3 S 20
21’1 + 2$2 + x3 S 20
Ty, x2,23 2> 0

Cau 8. Tinh reduced cost clia cac bién 1, T9, 3 trong bai toan sau:

Z = 511 + 4xo + 3%3 — Imax
21‘1 + 3.1'2 + x3 < 5
4x1+1:2+2:c3 < 11
3[151 + 4%2 + 2ZE3 S 8

Ty, T2, 23 2> 0

Cau 9. Stt dung phuong phap don hinh tim phuong an téi wu cia bai toan QHTT sau:

Z =3z + 2y — max

2v +y <18

2z + 3y <42

3T +y <24
z>0,y>0
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Cau 10. Stt dung phuong phap don hinh tim phuong an t6i uu ctia bai toan QHTT sau:

Z =40z 4 30y — max

T +y <12
2z +vy <16
x>0,y >0

Cau 11. St dung phuong phap don hinh v phuong phép vé dd thi dé tim phuong &4n t6i wu
cua bai toan QHTT sau:
Z = 3z + 4y — max

T+y <55
2z + 3y <120
1224+ 30y <960

z>0,y>0

Cau 12. Chiing minh bai toan (A) 1a bai todn d6i ngau ctia bai toan (B) va ngugc lai.

(A): (B):
Z =4x1 — 19 + 2x3 — max
2£L'1 + 29 + 2%3 S 6
r1 — 4$2 + 2(L’3 S 0
51’1 — 21’2 — 2[E3 S 4
Ty, T2, 23 > 0

7' = 6y, + 4y3 — min
21 +y2 + 5y >4
y1 —4dys —2y3 > —1
201 + 2y — 2y > 2
Y1,Y2,y3 = 0

Cau 13. Gia st rang buoc thi i clia bai toan QHTT 1a 2z, + x5 < 50, va gia tri toi uu cia
ham muc tiéu 1a 250. Ta thay doi diéu kieén thi i nay thanh 2z, + x5 < 55, khi do,
bai toan ddi ngau tuong tng véi rang buoc thit i la y;, ¢6 gid tri toi wu la y; = 2.5.
Tim gia tri toi vu ctia ham muc tiéu ctia bai toan QHTT ltc nay.

Cau 14. Gia sit rang budc thi i clia bai toan QHTT 1a 3z, + 2725 < 10, va gia tri t6i uu cia
ham muc tiéu 1a 250. Ta thay ddi diéu kieén thi i nay thanh 3z, + 2z, < 5, khi do,
bai toan d6i ngdu tuong tng véi rang budce thi i 1a y;. Tim gia tri to1 vu y; biét gia
tri cia ham muc tiéu ctua bai toan QHTT lac nay la 240.

Cau 15. Tim phuong an t6i uu ctia bai toan QHTT sau:

Z = 3r + 2y — max

—r+4+2y <4
3v+2y <14
T —y <3
z,y >0
1.2 Bai tap trac nghiém
Cau 1. Van tru hoc la viéc ing dung cac phuong phap .......... nham tim kiém cac nghiém t6i

uu cua bai toan.
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A. kinh té B. khoa hoc C. nghe thuat D. CAAvaB
Cau 2. Trong van tru hoc, céc ........ dude xem xét cho ting tinh hudng.
A. mo hinh Toéan hoc
B. mo6 hinh Vat ly
C. md hinh Kinh té
D. Tat ca déu sai
Cau 3. Dau la tinh chat ddi ngau yéu (Weak duality property) trong s6 cac ménh dé sau:
A. Néu z va y lan luct 1a cidc phuong an clia bai toan gbc va bai todn dodi ngau thi
ta c6 cx < yb
B. Néu z va y lan lugt 13 cac phuong an clia bai toan goc va bai toan déi ngau thi
ta co cx > yb
C. Néu z va y lan lugt 13 cdc phuong an clia bai toan géc va bai toan doi ngau thi
ta c6 cx = yb
D. Tat ca déu sai

Cau 4. Tit bai toan QHTT, ta c6 theé lap duge bai toan lien quan, goi la:

A.
B.
C.
D.

Bai toan déi ngau
Bai toan chinh tic
Bai toan van chuyén

Tat ca déu ding

Cau 5. Nhan dinh nao sau day la ding vé bai toan QHTT (P) va bai toan ddi ngau (D)
tuong tng?

A.

B.

D.

S6 an ctia bai toan (D) bing s6 rang budc chinh ctia bai toan (P) va sd rang
buoc chinh ciia bai toan (D) bang s6 an cia bai toan (P).

Hé s6 ctia an g; trong ham muc tiéu ctia bai toan (D) 1a s6 hang tu do b; trong
hé rang buoc chinh ctia bai toan (P).

Cac hé sb clia cac an va he s6 tu do trong rang buoc chinh thit j ciia bai toan
(D) 1a cac hé sb tuong tng ciia an x; trong hé rang budc chinh va ham muc tieu
cla bai toan (P).

Tat ci déu ding

Cau 6. Ching ta sit dung phan tich do nhay khi c6:

A.
B.
C.
D.

Su thay doi clia hé s6 ham muc tieu

Sy thay doéi gia tri vé bén phai ciia rang budc
Ca A va B déu ding

Ca A va B déu sai
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Cau 7. Nhan dinh nao sau day la ding vé gid mo?

A. La gia tri cai thién ctia ham t6i wu tng véi mdi don vi tang thém
B. Cung cap thong tin kinh té gitp dua ra quyét dinh vé viéc mua thém tai nguyéen
C. Gia mo lien két véi mot rang budc 1a sy thay doi ctia gia tri t6i wu ciia ham muc

tiéu khi gia tri bén tay phai cua rang budc do tang 1én 1, con cac gia tri khac
khong thay doi.

D. Ca A, B, C déu ding.

Cau 8. Nho ........... , khi ta biét dugc mot phuong an t6i wu clia mot trong hai bai toan ciia
cap bai toan dbi ngau thi ta c6 thé tim duge tap phuong an téi wu clia bai toan con
lai.

A. phuong phép don hinh
B. cac diéu kién rang buoc
C. dinh ly do lech bu yéu
D. phuong phéap vé do thi

Cau 9. Tim bai toan doéi ngau clia bai toan QHTT sau:

f(z) = x1 + 229 + 323 + 324 — max

201 + 9+ x5+ 2204 < 20

Ty + 229 + 33+ 44 = 18

2I1+$2+2$3+$4216
;>0 Vji=1,4

g(y) = 200, + 18y, + 16y3 — min

200 +ya +2y3 > 1
y1+2y2 +yz =2
Y1+ 3y +2y3 > 3
291 +4ys +y3s > 3
y1 > 0,y3 <0

g(y) = 20y1 + 18y, + 16y5 — min

21 +y2 +2y3 > 1
Y1+ 2y2 +yz > 2
Y1+ 3y2 +2y3 > 3
291 +4ys +ys > 3
y1 = 0,y3 >0
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g(y) = 18y; + 20y, + 16y5 — min

201 +yo +2ys > 1
Y1+ 2y2 +yz > 2
y1+3y2 +2y3 = 3
21 +4y2 +ys >3
y1 > 0,y3 >0

g(y) = 18y; + 20ys + 16y3 — min
201 +yo +2ys > 1
Y1+ 2y2 +yz > 2
Y1+ 3y2 +2ys > 3
21 +4ya +ys > 3
y1 > 0,y3 <0

Cau 10. Tim bai toan ddi ngau ciia bai toan sau:

f(z) = 3x1 + 229 — by + x4 — min
41’1 — 61’2 + 5I3 - 5ZE4 S 50
71]1+ZL‘3+JZ4:30
21’1 + 31‘2 - 51’3 Z —25
r1 2 0,29 <0

9(y) = 50y1 + 30y2 — 25y3 — max
4y + Ty +2y3 < 3
—6y; + 3yz > 2
dY1 + Y2 — DYz = —5
—Sy1+y2 > 1
1 <0,y tuy y,y3 > 0

g(y) = 50y; + 30y, — 25y3 — max
dyy + Ty + 2y3 < 3

—6y1 + 3y3 > 2
Sy1 + Y2 — dyz = —5
=Sy +ya =1

y1 <0,y tuy ¥,y3 >0
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C.

g(y) = 50y; + 30y, — 25y3 — max
dy1 + Ty2 +2y3 > 3
—6y1 + 3ys < 2
5Y1 + Y2 — dYs = =5
—5y1 +y2 < 1
y1 < 0,42 <0,y3 >0

g(y) = 50y1 + 30y, — 255 — min
Ay + Tys +2y3 < 3

—6y; + 3ys < 2
oY1 + Y2 — DYz = —95
=5y +1y2 =1

Y1 §07y2 Z)y3 ZO

Cau 11. Nhan dinh nao sau day la dang khi néi vé Reduced cost?
A. Reduced cost lién két véi mot rang buoc dau duge dinh nghia 1a gia mo clia rang
buoc ay
B. Reduced cost tuong ting v6i mot rang budc la hiéu cua gia tri cia ham muc tiéu
ctia hai bai toan tuong tng khi thay doi gia tri clia rang buoc.
C. C4 A va B déu dung
D. Ca A va B déu sai

Cau 12. Nhan dinh ndo sau day 1a sai khi néi vé mdi quan hé giita bai toan goc va bai toan
do6i ngau?

A. Néu bai toan gdc c¢6 phuong an va ham muc tiéu bi chan duéi déi véi bai toan
max thi bai toan déi ngau cling ¢6 phuong an va ham muc tiéu ciia né bi chin
dudi.

B. Néu bai toan gbc c¢6 phuong 4n, nhung ham muc tiéu khong bi chan trén déi véi
bai toan max thi bai todn déi ngau khong c6 phuong an nao.

C. Néu bai toan gboc khong c6 phuong an thi bai toan déi ngau hoic 1a khong c6
phuong an hodc ham muc tiéu khong bi chin trén (dudi).

D. Bai toan doéi ngau va bai toan gbc c6 quan hé doéi xiing v6i nhau.
Cau 13. Gia tri tdi vu ctia ham muc tiéu trong bai toan QHTT duéi day 1a bao nhiéu?

z = 2T — x9 + 2r3 — max
2I1+ZL’2 S 10
ZE1+2{E2—21’3 S 20
$2+2$3 §5
x1, %2, 23 2 0
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10 Bai tap Van Tru hoc

A 12 B. 15 C. 20 D. 22
Cau 14. Gia tri toi uwu clia ham muc tiéu trong bai toan QHTT dudi day 1a bao nhieu?

z = 311 + 229 + r3 — max

4$1+$2+LE3 =30

2ZE1 +31‘2 + 23 S 60

r1 + 225 + 323 < 40
Ty, Ty, x3 > 0

A. 30 B. 40 C. 45 D. 50
Cau 15. Gia tri toi uu clia ham muc tieu trong bai toan QHTT dudi day 1a bao nhieu?

z = 4x1 4 629 — max

—T1 + T2 S 11
Ty + X9 S 27
2z1 4 dx9 <90
T1,x2 20

A. 90 B. 125 C. 132 D. 140

1.3 Dap an

1.3.1 Phan tric nghiém

112134567 8|9 |10|11|12|13|14]15
BIAJAJIA|DIC|D/IC|/A|B|C|A|B|C]|C

Cau 1. Duya vao bang doi ngau dudi day:

X1 X2
Vi 1 0 = 4
V2 0 2 =12
& 3 2 =18

Vi Vi

3 5

Ta c6 dang ddi ngau ciia bai toan trén nhu sau:

Minimum w = 4y; + 12y, + 18y3 trong diéu kien:

y1+3ys = 3
2ys +2y3 > 5

va Y1, Y2, Y3 > 0
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Cau 2. Tuong tu bai 1 ta c¢6 bai toan ddi ngau sau:

9(y) = 9y1 + 14y, — 19y3 — min
S5y; + 10y, — 15y3 > 1
6y1 — 11y2 + 16y3 > =2
Tyr + 12y, — 17y3 > 3
8y1 — 13y, + 18y3 = —4
y1 > 0,y2 tuy y,y3 <0

Cau 3. Tuong tu bai 1 ta c6 bai toan ddi ngau sau:

g(y) = 2y1 — 3yz + 6ys + Sy, — max

201t y2+tys+3ua <1
3Yy1 — Y2 T Yz + Tys < 2
Y1+ 4y2 + 2ys + Tys = =3
Y2,91 < 0,3 >0

Cau 4. Tuong tu bai 1 ta c6 bai toan ddi ngau sau:

g(y) = 28y; + 10y, + 15y3 — min

Ty1 + 3y2 + 2y > 2

dy1 —yo +3yz3 > 1

291 +3y2 —y3 > —8
y3 < 0,91 >0

Cau 5. Ta tim dugc nghiém t6i wu la (z}, x5, 25) = (0.5,0,4.5) va Z = 14

Tu day, ta ¢6 cac bang tinh toan sau:

Bas|Eq Coefficient of Right
VariNo| Z X1 X> X3 Xa Xg Xg Side
Z 0] 1 -1 7 -3 0 0 0 0
Xa| 1| O 2 1 -1 1 0 0 4
Xs5| 2| o 4 -3 0 0 1 0] 2
Xgl 31 0 -3 2 1 0 0 1 3 |
Bas|Eqg Coefficient of Right
Var|No| 2 X1 X X3 X4 X5 Xe Side
Z o] 1 -10 13 0 0 0 3 9
X4l 1] O -1 3 0 1 0 1 7
xg| 2] 0 4 -3 0 0 1 0| 2 ]
xal 3]l o -3 2 1 0 0 11 3
Coefficient of Right
X1 X2 X3 _Xq X5 Xg Side
0 5.5 0 0 2. 3Y) 14
0 2.25 0 1 0.25 1 7.5
1 -0.75 0 0 0.25 0 0.5
0 -0.25 1 0 0.75 1 4.5

Tt day ta c6, gia mo lan lugt cho cac rang buodc da cho 14 0, 2.5, 3.
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12 Bai tap Van Tru hoc

Cau 6. Giai tuong tir cau 5, ta tim duge gia mo lan lugt cho cac rang buoc da cho 1a 0.5, 2.5,
0.

Cau 7. St dung phuong phap don hinh, ta tim duge reduced cost lan lugt cho cac bién
T1,T2,T3 la 36, 16, 1.6.

Cau 8. Tuong tiy, ta tinh dugce reduced cost 1an lugt cho cac bién xq, z9, 23 12 5, 4, 3.
Cau 9. Nghiem t6i vu (z*,y*) = (3,12)

Cau 10. Nghieém t6i uu (z*,y*) = (4,8)

Cau 11. Nghiem t6i uu (z*, y*) = (45, 10)

Cau 12. SV tu gidi

Cau 13. Ap dung cong thitc AZ = y; X b; = 2.5 x5 =12.5. Do do, gia tri t6i wu ctia ham muc
tiéu méi 1a 262.5.

Cau 14. y; =2

Cau 15. Nghiem tdi wu (z*,y*) = (4,1)
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Chuong 2

Bai toan Van tai - Transportation
problem

2.1

Bai tap tu luan

Dé c6 sut so sanh wu, nhude diém gitta cac phuong phap thi tat ca cac cau héi trong muc
nay sit dung ciing mot bang van tai nhu sau:

Cau 1.

Cau 2.

Cau 3.

Cau 4.

To A B C Supply
From
3 4 5
1 150
1 2 7
2 175
4 5 12
3 275
Demand 200 200 200 600

Xac dinh bai toan QHTT tuong ting v6i bai toan van tai trén.

Xac dinh phuong an ban dau bang phuong phap goc Tay-Bac (North-West corner
rule).

Xéc dinh phuong an ban dau bang phuong phap goc Tay bac (North-West corner
rule). Néu tat ca cic dic diém lien quan dén phuong an vita xac dinh duge (khong

bao gom danh gia t6i uwu).

Xac dinh phuong 4n ban dau bang phuong phap goc chi phi ré nhat (the intuitive
lowest-cost rule).

13
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Cau 5.

Cau 6.

Cau 7.

Cau 8.

Cau 9.

Cau 10.

Xac dinh phuong 4n ban dau bang phuong phap goc chi phi ré nhat (the intuitive
lowest-cost rule). Néu tat ca cac dac diém lién quan dén phuong an vita xac dinh duge
(khong bao gom danh gia t6i uu).

Xac dinh phuong 4n ban dau bang phuong phap goc xap xi Vogel (Vogel’s approxi-
mation method).

Xac dinh phuong 4n ban dau bang phuong phap goc xap xi Vogel (Vogel’s approx-
imation method). Néu tat c cdc dac diem lien quan dén phuong an vita xac dinh
duge (khong bao gom danh gid t6i wu).

Xac dinh mot phuong 4n ban dau bang phuong phap goc Tay-Bac. Sit dung phuong
phap duyét tuan tu (Stepping-stone method) dé tim nghiém t&i wtu clia bai toan.

X4c dinh mot phuong an ban dau bang phuong phap goéc chi phi ré nhat. St dung
phuong phap duyét tuan tu (Stepping-stone method) dé tim nghiém t6i uu ctia bai
toan.

X4c dinh mot phuong an ban dau bang phuong phap xap xi Vogel. Stt dung phuong
phéap duyét tuan tu (Stepping-stone method) dé tim nghiém t6i wtu clia bai toan.

2.2 Bai tap trac nghiém

Cau 1.

Cau 2.

Cau 3.

Dé tim mot phuong an ban dau cho bai toan van tai, ngudi ta stt dung phuong phap
nao sau day (khoanh tron tat ca dap an ding)?

A. Phuong phap don hinh.

B. Phuong phap diém trong.

C. Phuong phap chi phi ré nhat.

D. Phuong phap duyét tuan ty.
Trong phuong phap géc tay bic (northwest corner method), 6 dau tien duge phan bo
la 6 nao?

A. O dau tien ciia dong cudi ciing clia bang van tai.

B. O dau tién ciia dong dau tien ctia bang van tai.

C. O ¢6 chi phi thap nhat trong bang van tai.

D. O c6 chi phi cao nhat trong bang van tai.

Khi ma téng cung (total demand) bang véi tong cau (total supply) thi bai toan van
tai c6 dic diem nao sau day (khoanh tron tat ca dap an ding)?

A. Bai toan van tai dat trang thai can bang.

B. Bai toan van tai khong dat trang thai can bang.

C. Bai toan van tai luon c6 nghiém t6i uu.

D. Ca 3 phuong an trén déu sai.
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Cau 4. Phuong phép nao sau day dudc stt dung dé tim phuong &4n t6i wu tit mot phuong an
cuc bién ban dau?

Cau 5.

Cau 6.

A. Phuong phéap xap xi Vogel (Vogel’s approximation method)

B.
C.
D.

Phuong phap duyét tuan tu (Stepping stone method)
Phuong phéap goc Tay bac (North-West corner rule)
Phuong phép chi phi ré nhat (Intuitive Lowest-cost rule)

Gia sit trong mot bai toan van tai tit 3 kho hang (sources) dén 4 dich (destinations).
Ban dudc cho biét 1a bai toan van tai trén di dat trang thai can bang. Ban dugc dé
xuat mot phuong an trong dé méi kho déu c6 van chuyéen dén tat ca cac dich. Ban
danh gia nhu thé nao vé phuong an nay.

A.

B.

D.

Phuong 4n nay chic chin khong phai la mot phuong &n toi uu, nhung c6 thé 1a
mot phuong an cye bién.
Phuong an nay c6 thé 1a mot phuong an t6i wu, tity thuoc vao chi phi van chuyén
tir cac kho dén cac dich.

. Phuong an nay khong phai la mot phuong an cuc bién nén né cing khong phai

1a mot phuong an toi wu.

Chua thé két luan duge gi vi chua biét chi phi van chuyén tit cac kho dén céac
dich.

<o 2 ~ 2+ TN N 2 Lo . - ~ 2 2
Bai toan van tai la bai toan toi wu chi phi van chuyén cta

Al
B.
C.
D.

mot san pham tit mot ngudn (source) dén mot vai dich (destinations).
mot vai san pham tit mot ngudn dén mot dich.
mot san pham tit mot vai ngudn dén mot dich.

mot vai sdn pham tit mot vai nguon dén mot vai dich.

Cau 7. Cho bang van tai nhu bén duéi. Xac dinh mot phuong 4n bing phuong phap goc tay
bac (North-West corner rule).

To A B C Supply
From
6 8 10
1 — 120
7 11 11
2 180
4 5 12
3 — 300
Demand 200 100 300 600
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Cau 8.

Cau 9.

Cau 10.

A. Phan bd 120 vao 6 14, 80 vao 6 24, 100 vao 6 2B va 300 vao 6 3C.

B. Phan b6 120 vao 6 14, 80 vao 6 24, 80 vao 6 2B, 20 vao 6 2C, 20 vio 6 3C va
280 vao 6 3C.

C. Phan b6 200 vao 6 34, 100 vao 6 3B, 120 vao 6 1C, va 180 vao 6 2C.
D. Mot dap an khac.

Mot diém bat 1¢i khi sit dung phuong phap goc Tay bac (North-West Corner rule) dé
tim phuong 4n dau tien la:

A. phuong phap nay qua phiec tap.

B. phuong phap nay khong xem xét t6i chi phi ciia viec van chuyen.

C. phuong phap nay cho ra mot phuong an khong phai la cie bién hoac la cyc bién
nhung suy bién.

D. phuong phéap nay cé thé cho ra mot phuong an sai.

Phuong 4n ban dau tim duge bang cach ap dung phuong phép chi phi ré nhat (intuitive
lowest-cost rule) thi luon tét hon phuong an ban dau tim duge bang phuong phap
géc Tay Bac vi phuong phéap géc Tay Bic khong xem xét t6i chi phi van chuyén trong
khi phuong phép chi phi ré nhat c6 xem xét t6i chi phi van chuyén. Khang dinh trén
ding hay sai?

A. Dung. B. Sai.

Cho bang van tai nhu bén dudi. Xac dinh phuong an ban dau bang phuong phéap chi
phi ré nhat (the intuitive lowest-cost rule).

To A B C Supply
From
6 8 10
1 120
7 11 11
2 180
4 5 12
3 300
Demand 200 100 300 600

A. Phan bd 120 vao 6 14, 80 vao 6 24, 100 vao 6 2B va 300 vao 6 3C.

B. Phan b6 120 vao 6 14, 80 vao 6 24, 80 vao 6 2B, 20 vao 6 2C, 20 vao 6 3C va
280 vao 6 3C.

Khoa Toan Kinh Té, Truong Dai hoc Kinh té - Luat, Dai hoc Quoc gia TP.HCM



Bau tap Van Tru hoc

17

Cau 11.

Cau 12.

C.
D.

Phan bo 200 vao 6 34, 100 vao 6 3B, 120 vao 6 1C, va 180 vao 6 2C.
Mot dap an khac.

Khi ap dung phuong phap xap xi Vogel (Vogel’s approximation method) thi chi phi
co hoi (row and column penalties) duge x4c dinh béng cach:

A,
B.
C.
D.

tim chi phi 16n nhat trong moéi hang va cot.
tim chi phi thap nhat trong mdi hang va cot.
tim tong ctia chi phi ¢ méi hang va cot.

tim hiéu ctia hai chi phi thip nhat é mdi hang va cot.

Cho bang van tai nhu bén dudi. Xac dinh phuong an ban dau bang phuong phap xap
xi Vogel (Vogel’s approximation method).

oy

D.

To A B C Supply
From
6 8 10
1 — 120
7 11 11
2 — 180
4 5 12
3 — 300
Demand 100 100 400 600

Phan bd 100 vio 6 14, 20 vio 6 1B, 80 vao 6 2B, 100 vao 6 2C va 300 vao 6 3C.

. Phan b3 100 vio 6 34, 100 vio 6 3B, 120 vao 6 1C, 180 vio 6 2C, va 100 vao 6

3C.

. Phan b6 100 vao 6 24, 100 vao 6 3B, 120 vao 6 1C, va 80 vao 6 2C va 200 vao

0 3C.
Mot dap an khac.

Cau 13. Bat ki bai toan van tai nao

A,
B.

C.

D.

luon chi ¢6 mot phuong an t6i wu.

luon can bang, hodc néu khong can bang thi s6 nguon gid (dummy sources) phai
bang vé6i s6 dich gid (dummy destinations).

luon ¢6 chi phi van Chuyén modi don vi hang hoéa tit mot nguon dén mot dich
khong phu thuoc vao khéi luong hang héa van chuyén.

luon c6 tat ca cac phuong an 1a phuong an cic bién.
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Cau 14. Phuong an clia mot bai todn van tai can bang véi m dong (nguon, sources) va n cot
(dich, destination) 1a mot phuong an cyc bien khong suy bién néu né c6 sé cac phan
tit duong bang véi

A. m+n B. mn C.m+n-—1 D.m+n-+1

Cau 15. Phuong phap duyét tuan tuy (the stepping-stone method) ding dé

A. xéc dinh mdt phuong an c¢6 phai la phuong an cuc bién hay khong.

B. xac dinh mot phuong an ciic bién ban dau.

C. x4c dinh mot day cac phuong an mdi ngay cang tot hon tit mot phuong an cuc
bién ban dau cho dén khi xac dinh duge phuong an t6i uu.

D. x4c dinh mot phuong an cyc bién ban dau, sau d6 xic dinh mot day cac phuong
an mdi ngdy cang to6t hon tit phuong an cyc bien d6 cho dén khi x4c dinh duge
phuong an t6i uu.

Cau 16. Cho bang van tai v6i mot phuong an ban dau nhu sau:

To A B C Supply
From
6 9 10
1 100
100
7 11 11
2 100
20 80
4 5 12
3 400
100 300
Demand 120 180 300 600

Xac dinh chi s6 cai tién cho 6 1B.

A O B. 1 C. —1 D. -2
Cau 17. Trong phuong phap duyét tuan ty (the stepping-stone method), mot chu trinh (closed
loop) phéi théa man nhitng tinh chat nao sau day? (khoanh tron tat ca dap an ding).
A. Khong di qua 3 6 cua cung mot hang hodc mot cot.
B. Cé6 thé di qua 2 6 tréng.
C. Chi c6 thé di theo hang ngang hosic hang doc.
D. C6 thé di qua 3 6 da dugc gan gia tri (trong phuong 4n ban dau).

Cau 18. Cho bang van tai v6i mot phuong an ban dau nhu sau:
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To A B C Supply
From
6 9 20
1 S 100
100
7 11 22
2 S 100
20 80
4 5 12
3 - 400
100 300
Demand 120 180 300 600

X4c dinh phuong an t6t hon tiép theo bang phuong phap duyét tuan ty.

A. Phan bd 20 vao 6 1A, 80 vao 6 13, 100 vao 6 24, 100 vao 6 3B va 300 vao 6 3C.
B. Phan b6 100 vao 6 14, 20 vao 6 24, 80 vao 6 2C, 180 vao 6 3B va 220 vao 6 3C.
C. Phan bo 100 vao 6 14, 100 vao 6 2B, 20 vao 6 34, 80 vao 6 3B va 300 vao 6 3C.

D. Mot dap an khéac.

2.3 Dap an

Dap an phan tric nghiém: 1C, 2B, 3AC, 4B, 5C, 6D, TA, 8B, 9A, 10C, 11D, 12C, 13C,
14C, 15C, 16C, 17AC, 18A.

Tiép theo la dédp an (huéng dan) cho phan bai tap tu luan. Mot s6 bai tap st dung lai
bang van tai ctia bai tap truée. Nham muc dich so sanh gitta cac phuong an, phuong phap.

Cau 1. Goi x4, 15, T1c, Toa, Tap, Tac, Taa, L3, Tac lan luct 1a lugng hang héa van chuyén
tit cac nguon 1, 2, 3 dén cac tram A, B, C. Bai toan QHTT tuong tng 1a cuc tiéu héa
ham chi phi

3x14 +4x1p + D10 + Toa + 229 + TToc + 434 + dx3p + 12230
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véi cac rang budc nhu sau:

Tia + 18 + 10 = 150
Toa + Tap + Tac = 175
T34 + T3p + w30 = 275
T14 + Toa + 234 = 200
T1g + Top + 23 = 200
T1c + Tac + x3¢ = 200
T14, 218, %10 = 0
Toa, Tap, Tac = 0

T34, %38, T3¢ > 0

Cau 2. Y tudng ctia phuong phap goc Tay-Bic 1a ching ta sé phan phdi nhiéu nhéat c6 thé
vao 6 dau tién bén tay trai clia bang van tai (nhi¢u nhat ¢ day co thé 1a khong vugt
qué pham vi cung cap clia nguon hay pham vi chita ctia dich). Nhu vay, dau tien ta
sé phan phdi nhiéu nhéat c6 thé vio trong 6 1A. Do ngudn 1 chi ¢6 thé cung cap tdi
da 150, trong khi dich A c¢6 thé chita duge 200, nén ta c6 thé phan phéi t6i da 150
vao 6 1A. Va nhu vay, ta duge bang sau v6i 6 1A da dude dién nhu sau:

To A B C Supply
From

6 8 10

1 150
150

7 11 11
2 175

4 5 12
3 275
Demand 200 100 300 600

Sau khi phan phoi 150 vao 6 1A thi nguon 1 da khong con hang héa nita, trong khi
dich A vAn con can thém 50 (don vi hang héa). Vi vay ta c6 thé x6a di dong 1 clia
bang, va thay gia tri ¢ dich A bang 50 dé duge bang méi nhu sau:
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To A B C Supply
From
16 | 8 | 167
1 s B 150
150 | —
7 11 11
2 — 175
4 5 12
3 275
Demand 50 100 300 450

Tiép tuc phan phdi 16n nhat c6 thé vao bang méi & trén, ta duge gia tri phan phdi
nhu sau: phan phdi 50 vao 6 2A, sau dé phan phdi 100 vao 6 2B, 16i 25 vao 6 2C
va cubi ciing 1a 275 vao 6 3C. Phuong an cudi ciing duge thé hien ¢ bang sau (cac 6
khong duge dién s6 thi mac dinh 14 khong phan phdi).

To A B C Supply
From
6 8 10
1 L 150
150
7 11 11
2 175
50 100 25
4 5 12
3 — 275
275
Demand 200 100 300 600

Cau 3. O cau 2, ta da xac dinh duge phuong an ban dau bing phuong phap géc Tay-Bic la
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To A B C Supply
From
6 8 10
1 150
150
7 11 11
2 175
50 100 25
4 5 12
3 275
275
Demand 200 100 300 600

Bay gio ta sé néu tat cd cac dic diém lien quan dén phuong an vita xac dinh dugc
(khong bao gom danh gia t6i wu).

e Dau tién ta nhan thay phuong an nay c6 5 = 3+ 3 — 1 phan tit duong, nén day
13 mot phuong an cuyc bién khong suy bién ctia bai toan QHTT tuong tng.

e Gia tri cia ham muc tiéu tai phuong an nay la:
150-6+50-74+100-11+25-11+ 27512 = 5925.

Cau 4. Trong sb cac chi phi thé hién trong bang van tai:

To A B C Supply
From
6 8 10
1 150
7 11 11
2 175
4 5 12
3 275
Demand 200 100 300 600

thi ta nhan thay chi phi (cost) thip nhat 1a 4 ndm 6 6 3A. Vi vay, ta sé gén céc gia
tri cho bang van tai theo timng budc nhu sau:

e Dau tién ta gén téi da vao 6 c¢6 chi phi van chuyén thap nhéat (4) ¢ 6 3A. O 3A
biéu thi cho lugng hang héa van chuyén tit nguon 3 téi dich A. Ta thiy ngudn
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3 ¢6 kha nang phan phoi t6i da 1a 275, trong khi dich A chi ¢6 kha ning nhan
12 200. Vi thé, ta chi c6 thé phan phdi tdi da la 200 vao 6 3A nay va dugc bang

sau:
To A B C Supply
From
6 8 10
1 150
7 11 11
2 175
4 5 12
3 275
200
Demand 200 100 300 600

Sau khi phan phéi nhut vay thi ta nhan thay dich A da khong con c6 thé nhan
thém hang hoa nita, nén ta sé x6a cot A ra khoi bang.

e Bay gio chi con 2 cot 1a cot B va cot C, thi trong d6 chi phi thap nhat tiép theo
1a 5 6 0 3B. Nguon 3 lic nay chi con 75 (don vi hang héa) do da phan phéi 200
cho dich A. Trong khi d6 dich B lai c6 thé nhan t6i da la 100. Nén ta c6 thé
phan phdi tdi da cho 6 3B 1a 75. Liic nay thi nguon 3 da phan phdi hét, nhung
dich B vAn con can 25. Ta sé x6a tiép dong 3 dé duge bang phan phdi méi nhu

sau:
To A B C Supply
From
6 8 10
1 150
7 11 11
2 175
5 | 112
3 e 275
75 I—
Demand 200 25 300 325

e Tiép tuc nhu vay, ta thiy trong cac chi phi thi 8 & c6 1B 1a thap nhéat, ta sé
phan phoi t6i da 1a 25 vao 6 nay, sau d6 1a 125 vao 6 1C, va cudi cing 1a 175
vao 6 2C.
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To A B C Supply
From
6 8 10
1 150
25 125
7 11 11
2 175
175
4 5 12
3 275
200 75
Demand 200 100 300 600

Cau 5. O cau 4, ta da dugc phuong an ban dau bang cach stt dung phuong phap chi phi thap

nhat nhu sau:

To A B C Supply
From
6 8 10
1 150
25 125
7 11 11
2 175
175
4 5 12
3 275
200 75
Demand 200 100 300 600

Phuong an nay c6 cac dac diém nhu sau:

e Phuong an nay la mot phuong an ciyce bién khong suy bién ctia bai toan QHTT
tuong ting, vi s6 cidc thanh phan duong cia n6é 14 5 =3+ 3 — 1.

e Gia tri cia ham muc tiéu tai phuong an nay la
4-20048-254+5-75+10-125411-175 = 4550

e Phuong an nay tét hon phuong an ban dau tim duge bang phuong phap goc
Tay-Bac.

Cau 6. Dé chon 6 can gan trong phuong phap xap xi Vogel, ta can quan tam dén chi phi bé

nhat va chi phi co hoi (row and column penalties, viét tat 1a CPCH) 16n nhat. Trong
d6 CPCH 6 méi hang va mdi cot 1a hicu ciia chi phi van chuyén bé tht nhi va chi phi
van chuyén bé nhat ¢ mdi hang va méi cot d6. Vi du nhu trong bang van tai sau day:
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To A B C Supply
From
6 8 10
1 — 150
25 125
7 11 11
2 — 175
175
4 5 12
3 — 275
200 75
Demand 200 100 300 600

thi chi phi co hoi ctia hang 1 bang v6i 2 vi hai chi phi thap nhét trong hang 1 13 6
va 8, va hiéu ctia ching la 8 — 6 = 2. Tuong tu nhu vay, ta ¢ chi phi co hoi clia cac
hang 2,3 va cac cot A, B, C lan lugt 14 4, 1, va 2, 3, 1. Ta c6 thé dién vao bang nhu

sau:
To A B C Supply
From
6 8 10
1 150 2
7 11 11
2 175 4
4 5 12
3 275 1
Demand 200 100 300 600
2 3 1
Nhu vay,

e chi phi co hoi ¢ hang 2 1a 16n nhat, va trong hang 2 thi chi phi thap nhat 1a 7
niam 6 6 2A. Do vay ta phan phéi toi da vao 6 2A nay, gia tri c6 thé phan phoi
toi da 1& 175. Do nguon 2 da phan phoi hét, nén ta sé x6a dong 2, va tinh toan
lai chi phi co hoi.

e chi phi co hoi sau khi x6a dong 2 la: 2 (dong 1), 1 (dong 3), 2 (cot A), 3 (cot
B) va 2 (cot C). Luu ¥ rdng do dong 2 bi x6a nén cot C chi con 2 chi phi van
chuyén 1 10 v& 12, vi vay chi phi co hoi clia dong nay lic bay gio sé 1a 2 chit
khong phai 1a 1 nhu dau tién nita. Nhu vay chi phi co hoi 16n nhat ldc bay gio
la 6 cot B.
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To A B C Supply
From
6 8 10
1 150 2| 2
— 17 | 11| 131
2 e 175 4
15 | |
4 5 12
3 275 1 1
Demand 25 100 300 425
2 3 1
2 3 2

e Trong cot B 6 bang mdi bén trén (sau khi x6a di dong 2) thi chi phi thip nhat
1a 5 ¢ 6 3B, ta sé phan phoi toi da c6 thé vao 6 nay, 1a 100. Lac nay dich B da
phan phoi tdi da, nén ta sé x6a di cot B va tiép tuc cap nhat chi phi co hoi va
lap lai tit bude dau tien.

e Tong hgp lai, ta dugc sy phan phéi lan lugt nhu sau: 175 cho 6 2A, 100 cho 6
3B, 25 cho 6 3A, 150 cho 6 1C, va cudi ciing la 150 cho 6 3C.

To A B C Supply
From
6 8 10
1 150
150
7 11 11
2 175
175
4 5 12
3 275
25 100 150
Demand 200 100 300 600

Cau 7. O cau 6, ta da c6 phuong an ban dau bang cach ap dung phuong phap xap xi Vogel
nhu sau:
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To A B C Supply
From
6 8 10
1 150
150
7 11 11
2 175
175
4 5 12
3 275
25 100 150
Demand 200 100 300 600

Phuong an nay c6 cac dac didm nhu sau:

e Phuong an nay 13 mot phuong an cyc bién khong suy bién vi s6 cac thanh phan
duong ctia n6 cing la 5.

e Phuong an nay c6 gia tri ham muc tiéu la

7T-175+4-25+5-100+ 10 - 150 + 12 - 150 = 5125.

e Phuong an nay tét hon so véi phuong an ban dau dat duge bang phuong phap
géc Tay-Béc, nhung khong tét bang phuong an ban dau dat duge bang phuong
phap chi phi ré nhat.

Cau 8. Ta da biét phuong an ban dau dat duge bang cach st dung phuong phap géc Tay-Bac

G cau 2 la:
To A B C Supply
From
6 8 10
1 150
150
7 11 11
2 175
50 100 25
4 5 12
3 275
275
Demand 200 100 300 600

Ta ciing biét phuong an nay khong phai 14 phuong an toi uu, vi § cau 4 va cau 6 ta
tim ra duge 2 phuong an ban dau mdi tét hon. Bay gio ta sé dya vao phuong an &
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bang trén dé tim phuong 4n tdi uu bang phuong phap duyét tuan tu (stepping-stone
method). Noi dung chti yéu ctia phuong phap duyét tuan tu 1a ta sé tao ra cac chu
trinh, ma sy thay ddi phuong an van chuyén trong chu trinh nay sé tao ra mot phuong
an méi tot hon. Dé lam duge viéc ay, ta sé bat dau tit mot 6 tréng va tim mot chu
trinh thich hgp cho né, sau do6 ta sé xem xét xem trong chu trinh nay thi phuong an
Ay da t6i uu chua, néu t6i wu roi thi ta bd qua va di dén 6 trong méi (day chinh 1a dau
hiéu t6i wu). Con néu chu trinh tuong ting ciia 6 trong cai tién duge (dé ra phuong
an tot hon) thi ta sé cai tién n6. Noi dung cu thé sé minh hoa qua cac budc sau:

Buéce 1.

Buéce 2.

Cac o trong lan lugt 1a 1B, 1C, 3A va cudi ciing 1a 3B.

Chu trinh tuong ting véi 6 1B 1a: 1B-2B-2A-1A. Chi s6 cai tién cho 6 1B 1a
Lp=T4+8—-6—-11=-2<0.

Chu trinh tuong tng véi 6 1C 1a: 1C-2C-2A-1A. Chi s6 cai tién cho 06 1C 1a
Lec=104+7—-6—-11=0.

Chu trinh tuong tng v6i 6 3A 1a: 3A-2A-2C-3C. Chi s6 cai tién cho 6 3A 1a
I3p=44+11-7T—-12=—-4<0.

Chu trinh tuong tng véi 6 3B la: 3B-2B-2C-3C. Chi s6 ci tién 1a I3 =
5+11—-11-12=-7<0.

Phuong 4n chua t6i wu vi van ton tai chi s6 cai tién am. Trong céc chi s6 cai
tién trén thi chi s6 cai tién I3 c6 gia tri am 16n nhat. Ta sé chon cai tién
chu trinh nay.

Trong chu trinh ctia 6 3B nay ta sé gan lan luot ting gia tri “+, —” nhu sau:
o0 dau tien (tuc 1a 3B) 1a “+7, 6 tiép theo (tic 1a 2B) 1a“—", 6 tiép theo (tiic
1a 2C) la “+”, va 6 cubi cung (tiic 1a 6 3C) 1a “—".

Trong cac 6 duge danh dau “—" (tiic 14 3C va 2B), ta chon ra 6 c6 phan
phdi it nhat (tc 1a 2B, va phan phoi nay 1a 100). Sau d6 6 cac o tri, ta sé
trit di mot lugng 1a 100 (lugng phan phéi it nhat) va ¢ cac 6 “+7, ta sé cong
thém 100, va dugce phuong an méi nhu sau:

To A B C

Supply

From

150
150

175

50 125

275

100 175

Demand 200 100 300 600

Cac o trong lan luogt 14 1B, 1C, 2B va cudi cuing 13 3A.
Chu trinh tuong tng véi 6 1B 1a: 1B-3B-3C-2C-2A-1A. Chi s6 cai tién cho
601Blalp=8—-5+12—114+7—-6=5>0.
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Budéce 3.

Chu trinh tuong tng v6i 6 1C 1a: 1C-2C-2A-1A. Chi s6 cai tién cho 6 1C 1a
Lec=10+7—-6—-11=0.

Chu trinh tuong ting véi 6 2B 1a: 2B-2C-3C-3B. Chi s6 cai tién cho 6 2B la
Lp=11-114+12-5=7>0.

Chu trinh tuong tng véi 6 3A 1a: 3A-3C-2C-2A. Chi s6 cai tién 1a I3y =
4—-124+11-7=-4<0.

Phuong an chua t6i wu vi ton tai ding 1 chi s6 cai tién am. Ta sé chon cai
tién chu trinh tuong tng la chu trinh ctia 6 3A.

Tuong tu nhu bude 1, ta sé cai tién duge phuong an nhu sau:

To A B C Supply
From
6 8 10
1 150
150
7 11 11
2 175
175
4 5 12
3 275
50 100 125
Demand 200 100 300 600

Cac 0 trong lan luot 1a 1B, 1C, 2A va cudi cing 1 2B.

Chu trinh tuong tng véi 6 1B 1a: 1B-3B-3A-1A. Chi s6 cai tién cho 06 1B la
Lp=8-5+4—-6=1>0.

Chu trinh tuong tng véi 6 1C 1a: 1C-3C-3A-1A. Chi s6 cai tién cho 6 1C la
Lc=10—-1244—-6=—-6 < 0.

Chu trinh tuong ting v6i 6 2A la: 2A-2C-3C-3A. Chi s6 cai tién cho 6 2A 1a
Iy=T—11+12—4=4>0.

Chu trinh tuong tng v6i 6 2B la: 2B-2C-3C-3B. Chi s6 cai tién 1a Iy =
11-114+12-5=7>0.

Phuong an chua t6i wu vi ton tai ding 1 chi s6 cai tién am. Ta sé chon cai
tién chu trinh tuong ting 1 chu trinh ctia 6 1C.

Tuong tir nhu buée 1, ta sé cai tién duge phuong an nhu sau:
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To A B C Supply
From
6 8 10
1 ] 150
25 125
7 11 11
2 ] 175
175
4 5 12
3 — 275
175 100
Demand 200 100 300 600

Buéc 4. e Cac 0 trong lan luct 1a 1B, 2A, 2B va cudi cling 1a 3C.

e Chu trinh tuong tng véi 6 1B 1a: 1B-3B-3A-1A. Chi s6 cai tién cho 6 1B la
Lp=8-5+4—-6=1>0.

e Chu trinh tuong tng vé6i 6 2A la: 2A-2C-1C-1A. Chi s6 cai tién cho 6 2A 1a
Ioy =7—11410—-6=0.

e Chu trinh tuong ting véi 6 2B la: 2B-3B-3A-1A-1C-2C. Chi s6 cai tién cho
02Blalbp=11-54+4—-6+10—11=3 > 0.

e Chu trinh tuong ting véi 6 3C la: 3C-1C-1A-3A. Chi s6 céi tién 1a I3c =
12-104+6 -4 =0.

e Phuong an nay la phuong an toi wu vi khong c6 chi s6 cai tién am.

Nguoi doc duge khuyén khich tinh cac gia tri ham muc tiéu tai caAc phuong an trong
cac bude trén dé nhin thay ro 1a phuong an sau t6t hon phuong an truée.

Cau 9. Ta da biét phuong an ban dau dat dudc bang cach sit dung phuong phép chi phi ré
nhat & cau 4 la:

To A B C Supply
From
6 8 10
1 150
25 125
7 11 11
2 175
175
4 5 12
3 275
200 75
Demand 200 100 300 600
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Tuong ty nhu cau 8, ta sé stt dung phuong phap duyét tuan ty dé xac dinh phuong
an toi wu tit phuong an ban dau nay.

Buéce 1.

Buéce 2.

Cac o trong lan lugt 1a 1A, 2A, 2B va cudi cung 1a 3C.

Chu trinh tuong tng véi 6 1A la: 1A-1B-3B-3A. Chi s6 cai tién 1a [14 =
6—-8+5—-—4=-1<0.

Chu trinh tuong tng véi 6 2A 1a: 2A-2C-1C-1B-3B-3A. Chi s6 cai tién 1a
Iby=7—11410—-84+5—-4=-1<0.

Chu trinh tuong tng véi 6 2B 1a: 2B-2C-1C-1B. Chi s6 cai tién 1a I,z =
11-11+10-8=2>0.

Chu trinh tuong tng v6i 6 3C la: 3C-1C-1B-3B. Chi s6 cai tién 1a I3o =
12—-10+8—-5=5>0.

Phuong an chua t6i wu vi van ton tai chi s6 cai tién am. Trong cic chi s6 cai
tién trén thi chi s6 cai tién ctia 6 1A va 2A 1 nhu nhau, nén ta chon mat
trong hai. Ta sé chon cai tién chu trinh 1A.

Tuong tu nhu cau 8, ta sé cai tién duge phuong an nhu sau:

To A B C Supply
From
6 8 10
1 150
25 125
7 11 11
2 175
175
4 5 12
3 275
175 100
Demand 200 100 300 600

Cac 0 trong lan lugt 1a 1B, 2A, 2B va cudi cing 1a 3C.

Chu trinh tuong tng véi 6 1B 1a: 1B-3B-3A-1A. Chi s6 cai tién cho 6 1B la
Lp=8-54+4—-6=1>0.

Chu trinh tuong ting v6i 6 2A 1a: 2A-2C-1C-1A. Chi s6 cai tién cho 0 2A 1a
Ihy=7—114+10—-6=0.

Chu trinh tuong tng véi 6 2B la: 2B-3B-3A-1A-1C-2C. Chi sb cai tién cho
02Blalbp=11-544—-6+10—11=3 > 0.

Chu trinh tuong tng véi 6 3C la: 3C-1C-1A-3A. Chi s6 cai tién 1a I3o =
12-10+6—-4=0.

Phuong an nay la phuong an t6i uu vi khong c6 chi s6 cai tién am.

Luu y rang: sau budc 1 & trén, ta dat duge phuong an 6 bude 3 clia cau s6 8. Nén
budc 2 & trén thuc ra chinh 1a buée 4 ctia cau s6 8. Ngoai ra thi mot luu ¥ nita 13 tat
cd cac budce clia cau 8 déu khong dan dén phuong an ban dau clia phuong phap chi
phi ré nhat.
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Cau 10. Ta da biét phuong 4n ban dau dat dugce bang cach sit dung phuong phap xap xi Vogel

4G cau 6 la:
To A B C Supply
From
6 8 10
1 150
150
7 11 11
2 175
175
4 5 12
3 275
25 100 150
Demand 200 100 300 600

Tuong tu nhu cau 8 va cau 9, ta sé sit dung phuong phap duyét tuan ty dé xac dinh
phuong an t6i wu tit phuong an ban dau nay.

Buéce 1.

Cac o trong lan luct 1a 1A, 1B, 2B va cudi cuing 1a 2C.

Chu trinh tuong ting v6i 6 1A 1a: 1A-1C-3C-3A. Chi s6 cai tién 1a ;4 = 4 >
0.

Chu trinh tuong tng v6i 6 1B la: 1B-1C-3C-3B. Chis6 caitiénla 15 = 5 > 0.
Chu trinh tuong ting v6i 6 2B 1a: 2B-3B-3A-2A. Chi s6 cai tién 1a Iy = 3 >
0.

Chu trinh tuong tng véi 6 2C 1a: 2C-3C-3A-2A. Chi s6 cai tién 1a e =
—4 < 0.

Phuong 4n chua t6i wtu vi van ton tai chi s6 cai tién am (la duy nhat o),
ta chon chu trinh cai tién 1a chu trinh tuong ting véi 6 2C.

Tuong tir nhu cau 8 va cau 9, ta sé cai tién duge phuong an nhu sau:

To A B C Supply
From
6 8 10
1 — 150
150
7 11 11
2 — 175
25 150
4 5 12
3 — 275
175 100
Demand 200 100 300 600
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Buéc 2. e Cac 0 trong lan luct 1a 1A, 1B, 2B va cudi ciing 1a 3C.

Chu trinh tuong ting v6i 6 1A 1a: 1A-1C-2C-2A. Chi s6 cai tién I, 4 = 0.
Chu trinh tuong tng v6i 6 1B la: 1B-3B-3A-2A-2C-1C. Chi s6 cai tién I3 =
1>0.

e Chu trinh tuong ting v6i 6 2B 1a: 2B-3B-3A-2A. Chi s6 céi tién Ihp = 3 > 0.
e Chu trinh tuong tng véi 6 3C 1a: 3C-2C-2A-3A. Chi s6 cai tién I3c =4 > 0.

e Phuong an nay la phuong an t6i wu vi khong c6 chi s6 cai tién am.

Luu ¥ rang: phuong 4n t6i wu nay khong triing v6i phuong an téi uu & cau 8 va cau
9. Ta hay so sanh gia tri cia ham muc tiéu tai cac phuong an nay.

e DO6i v6i phuong an toi uu dat duge & cau 8 va cau 9, gia tri ham muc tieu 1a
6-254+10-1254+11-175+4-175+ 5-100 = 4525
e D6i v6i phuong an toi wu dat duge & cau 10, gia tri ham muc tieu I

10-150 +7-25+4-175+5-100 + 11 - 150 = 4525.
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Chuong 3

Bai toan T6i uvu Mang (Network
Optimisation models)

3.1 Bai tap tu luan

Cau 1. Cho do thi sau:

(a) Tim mot dudng di c¢6 huéng tir dinh A t6i dinh F, sau dé tim 3 duong di vo
huéng khéc nhau cing tur A t6i F.

(b) Tim mot chu trinh ¢6 huéng di qua 3 dinh. Sau d6 tim mot chu trinh vo hudng
di qua tat ca cac dinh.

(¢) Xac dinh mot spanning tree.

Cau 2. Cho biét ring cac canh ciia do thi sau biéu dién do dai ctia quang dudng dé di chuyén
gitta cac dinh.

35
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X4c dinh mot phuong an di qua tat ca cac dinh sao cho quang duong di 1a ngan nhét.

Cau 3. Cho biét rang cac canh ciia do thi sau biéu dién do dai ctia quang duong dé di chuyén
gitta cac dinh.

Xac dinh mot phuong an dé di tit dinh O dén dinh T sao cho quang dudng di 1a ngin
nhat.

Cau 4. Cho biét ring cac canh ctia do thi sau biéu dién do dai clia quang duong dé di chuyén
gitta cac dinh.

Xac dinh mot phuong an dé di tit dinh O dén dinh T sao cho quang dudng di 1a ngin
nhat.

Cau 5. Cho biét ring cac canh ctia do thi sau biéu dién Iuu lugng téi da c6 thé van chuyén
gitta cac dinh.
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Xac dinh luu lugng van chuyén t6i da tit dinh A t6i dinh F.

Cau 6. Cho biét ring cac canh clia do thi & cau 5 biéu dién chi phi van chuyén méi tan don
vi hang hoa giita cac dinh. Xac dinh dudng di dé c6 thé van chuyén 1 tan hang hoa
tit dinh A t6i dinh F véi chi phi thap nhéat.

3.2 Bai tap trac nghiém

Cau 1. Su khéc biét giita bai toan phan ludong dé cuc tiéu héa chi phi (the minimal cost
network flows) va bai toan van tai (transportation problems) la gi?

A. Bai toan phan luong dé cic tiéu hoa chi phi 1a mot trusng hop dac biet ciia bai
toan van tai.

B. Bai toan van tai la mot trudng hop dic biét ciia bai toan phan ludng dé cuc tiéu
hoéa chi phi.

C. Khong c6 su khac biét nao.

D. Bai toan van tai dugc xay dung dya vao cic bang, trong khi bai toan phan luong

dé cuc tiéu héa chi phi duge xay dung dya trén do thi.

Cau 2. Sy khéc biet gitta bai toan tim dudng di ngdn nhat (shortest path problems) va bai
toan cay cuyc tiéu (minimum spanning tree problems) I3 gi?

A. Bai toan tim duong di ngdn nhat 1a mot truong hop dac biét ctia bai toan cay
cuc tiéu.

B. Bai toan cay cuc tiéu 1a mot truong hop dic biét ciia bai toan tim duong di ngan
nhat.

Q

Khong c6 su khac biét nao.

D. Bai toan tim duong di ngan nhat khong yéu cau phai di qua tat cd cac dinh
(nodes), trong khi bai toan cay cyc tiéu thi c6 yéu cau.

Cau 3. Bai toan cay cyc tiéu (minimum spanning tree problems) luon c6 nghiém duy nhat.

A. Ding B. Sai

Cau 4. Khang dinh nao sau day la sai déi v6i do thi bicu dién nghiém ciia bai toan mo hinh
cay cuc tiéu.
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A. N6 la mot do thi.
B. N6 1a mot do thi con ctia do thi ban dau.
C. N6 bao gom tat ca cac dinh ctia do thi ban dau.

D. N6 ¢6 thé chita mot chu trinh hosic khong.

Cau 5. Dic diém nao sau day ding véi moi do thi vo huéng? (khoanh tron moi dap 4n ding)

A. N6 ¢6 thé chita mot chu trinh hosic khong.

B. Luon c6 thé di tit mot dinh bat ki sang mot dinh bat ki khac.
C. Khong c6 duong di mot chiéu.

D. N6 phai chtta it nhat canh.

Cau 6. Mot do thi vo huéng don (simple undirected graph) duge goi 1a hoan hao (complete)

Cau 7.

néu 2 cap dinh bat ki déu c6 két néi v6i nhau. Tinh s6 cac spanning trees trong mot
dd thi hoan héo ¢6 4 dinh.

A. 16. B. 4. C. 8. D. 12.

Mot sinh vien mudn di du lich qua tat ca thanh phé ctia nuée Phap véi chi phi thap
nhéat. Dé gidi quyét van dé dé ching ta ding bai toan nao sau day?

A. Bai toan tim duong di ngén nhat (shortest path problems)
B. Bai toan cay cuc tiéu (minimum spanning tree problems).
C. Bai toan cuc dai hoa luu lugng (xaximum flow problems).
D.

Ca 3 dap an trén deu sai.

3.3 Dap an

Pap an phan triac nghiém: 1D, 2D, 3B, 4D, 5AC, 6A, 7B.
Tiép theo la ddp an (huéng dan) cho phan bai tap ty luan.

Cau 1. Day la mot cau co ban vé 1y thuyét do thi, sinh vién duge yéu cau tu giai cau nay.

Cau 2. Day la bai todn cay cyc tiéu (minimum spanning tree problem). Sinh vién c6 thé ap

dung phuong phap duge dua ra trong bai giang nhu sau:

e Xuat phat tu dinh c, tim duong di ngan nhat ti c 1a d, ta duge duong di c-d.

e Xuat phat tit mot trong 2 dinh ¢ ho#c d thi duong di ngan nhat t6i cac dinh con
lai la d-a, ta dugc c-d-a.

e Xuat phat tit mot trong cac dinh ¢, d, a thi duong di ngan nhat téi cac dinh con
lai 1& d-e (thuc ra khong c6 duong di tit a va ¢ t6i cac dinh b, e).

e O busc nay, ta c6 thé tiép tuc 4p dung thuat toan hodc c6 thé nhan ra ngay la
b chi két ndi v6i d nen ta dude ngay cay cuc tieu la

Khoa Toan Kinh Té, Truong Dai hoc Kinh té - Luat, Dai hoc Quoc gia TP.HCM



Bau tap Van Tru hoc 39

Cau 3.

Cau 4.

Cau 5.

Cau 6.

Day 1a bai todn tim duong di ngan nhat (shortest path problem). Don nhién la ta c6
thé liet ke ra tat cad cac dudng di kha di tit O dén T rdi tinh khoang cach ctia tat
cA chting va suy ra duong di ngan nhat. Tuy nhién, viéc lam dé mat kha nhiéu thoi
gian. Thuyc ra ta c6 mot nhan xét ngay ring: dé di tit O dén B ta c6 thé di cac con
duong O-A-B (do dai 1a 4) hodc O-B (do dai la 5) hodc O-C-B (do dai 1a 5). Nén tu
dé suy ra, ta c6 thé loai con dudng O-B ra khéi con dudng ngan nhat vi ta da c6 con
duong ngan hon thay thé 1a O-A-B. Xuat phat tu § tudng do, ta c6 thuat toan ma
sinh vién dugc hoc trong gido trinh nhu sau:

e Tit diém xuét phat, xac dinh con duong ngin nhéat.
e Tit diém xuét phéat va cac dinh xéc dinh 6 bude trude, ta xac dinh cac dinh tiép
theo lam cho duong di ngan nhat. Va ci tiép tuc nhu vay cho dén dich.
Ta sé minh hoa thuat todn ay qua vi du sau:
e Cac duong di xuat phat tix O 1a O-A, O-B, va O-C. Duong di ngan nhat: O-A
(do dai 2).
e Duong di ngdn nhat xuat phat ti O tiép theo 1a O-C (do dai 1a 4). Duong di

ngan nhat xuat phat tit A A-B (do dai 1a 2). Duong di: (1) O-A-B (do dai 1a 4)
Vi (2) O-C (do dai Ia 4).

e Duong di con lai xuat phat tit O 1a O-B (do dai la 5). Nén khong con dudng di
nao ngan hon hai dudng di ké trén c6 thé xuat phat tit O. Duong di: (1) O-A-B
(do dai 1a 4) va (2) O-C (do dai 1a 4).

e Vi khong con dudng di ndo ngin hon xuat phét tit O, nén ta chuyén sang xét
cac dinh A, B va C.

e Tiép tuc nhu vay, ta sé c6 duge duong di ngan nhat 13 O-A-B-D-T ho#c O-A-B-
E-D-T (cung c6 do dai la 13).

Twong tu nhu cau 3.

Luu Iugng van chuyén cyc dai 1a 15 theo céc con dudng sau: A-B-D-F (6) va A-B-E-F
(2) va A-C-D-E-F (1) va A-C-E-F (6).

Chi phi t6i thiéu la 7 di theo duong A-C-D-F.
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