Solution Keys to MAT3210 Solution 10

1.Solution

(a)

min 25E11 + 3[E12 + 411313 + T4 + o1 + 31‘22 + 5$23 + 65E24

subject to
i1+ T12 + 213 + 114 = 20
To1 + Tog + Toz + Tog = 30
T11 + x91 = 10
T1o + Tag = 20
T13 + x93 = 10
T14 + 224 = 10
xi; >0 foralli,j
11110000
00001111
b) Ao 10001000
01 000100
0010O0O0T10O0
000100O0O01
rank(A)=n+m—-1=24+4—-1=5

(c) The dual problem :

max 20u1 + 3OUQ + 101}1 + 20’02 + 101)3 + 10?]4



subject to

Uy +v2 < 3
Us +v3 <5

u2+v4§6

(d)We take in order the 4 —th , 8 —th , 1 —th ,2—th ,3—th columns and 1 —th ,2—
th,3—th,4—th,5—th rows of A to consist a square matrix

101 11
01000
B=100100
00010
00001
(e) The columns we chosen in (d) are ajq4 , ag , as , a3 , G

11 = Q14 — Q24 + A21 , G12 = Q14 — Q24 + Q22 , Q13 = Q14 — Q24 + G323

2.Solution
We choose 11 , £12 , Tag , T93 , T4 as the basic variables

then let the nonbasic variables equal 0 , we can get a BFS (10, 10, 0, 0, 0, 10, 10, 10)



11000

00111

10000
B =

01100

0001O0

0 00O0T1

13 = Q12 — Qg2 + Q23 , Q14 = Q12 — Q22 + Q24 , Q21 = Q22 — Q12 + Q11

Zij — Cij = ZWEB yfjﬁcfﬁ — Cij

Weget zi3—ci3=1,24—clu=95,221 —cyn =1

We should choose the variable z;; with z;; — ¢;; > 0 . Then we can choose any one of
x13 , T14 , T21 as the entering variable .

If we choose x4 as the entering variable , xp19 = Ty = min{:cBag\yé‘; = 1} hence we

can choose o4 Or 15 as the leaving variable .

3.Solution
(a) rank(A)=3+4-1=6
(b)
(
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[10 2] [20 [11
15

[12 7. 9. [20

4] [14 [16 [18
0 15 15
1

[10 2] [20 [11
15

[12 7 9. [20

4] [14 [16 [18
0 15 15
1 3

[10 2] [20 [11
15

[12 7. 9. [20

15

4 [14 [16 [18

0 0 15

25

10

25
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1 3 4
[1d 2] [2d [11
15 0
[12 7] [9] [20
15
[4] [14 [16 19
0 0 15
1 3 4
[1d 2] [24 [11
15 0
[12 7] [9] [20
15
[4] [14 [16 15
5
0 0 10

10

10



[10 2] [20 [11
15 0 0
[12 7. 9. [20
6 15 10 |0
4] [14 [16 [18
5| 5 5 0
0 0 0 0

The basic variables we choose are x5, T14 , T3, Tog , T31 , T34
The starting BFS is given by 10 = 15, 214 =0, 293 = 15, 294 = 10, 231 =5, 234 = 5
(c) The starting objective value is

S Bl =2x 15411 x 0+ 9x 15+20 x 10+4 x 5+ 18 x 5 = 475
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The basic matrix B is consisted of column vectors corresponding to the basic variables
y B = (712 ) 714 ) 723 ) 724 ) 731 ) 734)

110000
001100

00 0O0T11

o O = O
- o O O
S = O O
- o O O
o o o
- o O O



Use the ”loop method ” to get other columns of A in terms of columns of B , and

compute z;; — ¢;; , Q11 = Q14 — Q34 +a31 , 211 — C11 = C14 — C34 + €31 — €11 = —13
13 = Q14 — Q24 + Q23 , 213 — C13 = C14 — Co4 + Co3 — C13 = —20
(21 = Q4 — Q34 + A31 , 221 — Co1 = Coq — C34 + C31 — Co1 = —6

(2 = A4 — Q14 + Q12 , Z2p — Cop = Coq — C1q + C12 — Cop = 4

(32 = Q34 — Q14 + Q12 , 233 — C32 = C34 — C14 + C12 — C32 = —D

(33 = A34 — G4 + A3 , 233 — C33 = C34 — Coq + Co3 — C33 = —9

(e)From the value of z;; — ¢;;, we should choose xq, as the entering variable

Toy = min{x3a5|y22ﬂ = 1} , then we need to choose o4 as the leaving variable .

[10 2] [2d 11
15—-146 0+0
[12 7] 9] [2d
0 15 10 -0
[4] 14 [16 [15
5 5

We choose # = 10 then update the transportation table .

[10 2] [20 [11
5 10
[12 7. 9. [20
10 15
4] [14 [16 [18
5 5




4.Solution
(a) rank(A)=3+3-1=5
(b)
(

0)
5] [1] 8]
2] [4] [0]
3] (6] 7]
10 11
(1)
1
5] [1] 8]
2] [4] [0]
11
3] 6] 7]
10 0
(2)

12

14

12






5 [ 8
10 2
2] 4] [0
3| 3 1|0
3 6 7.
4] 4 0
2 0 0
(5)
2 1
5 1] 8
5| 2 10 0
2] 4] [0
3| 3 1o
3 6 7
4] 4 0
0 0 0

The basic variables we choose are x11 , 12 , T21 , Ta3 , T31

The starting BF'S is given by 217 =2, 2125 =10, 291 =3 , 293 = 11 , 231 = 4
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(c) The starting objective value is >, >, cijai; = 38

(d)

The basic matrix B is consisted of column vectors corresponding to the basic variables

) B = (711 ) 712 ) E)Ql ’ ?23 ) 731)
1 1000
00110
0 0001
B =
1 0101
01000
000 1FO0

Use the ”loop method ” to get other columns of A in terms of columns of B , and

compute z;; — ¢;j , Q13 = a1] — 21 + A3, 213 — C13 = C1] — C21 + C23 — C13 = —D
(2 = A1 — A11 + Q12 , Zog — Cog = Co1 — C11 + €12 — Cog = — 7
a3y = az; — a1] + a1z , 232 — €33 = €31 — C11 + €12 — €30 = — 7
(33 = a1 — A1 + A3 , 233 — €33 = €31 — Co1 + Co3 — €33 = —6

(e)From z;; — ¢;; <0, for all ij we claim that the BFS is already optimal .
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