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Q.1) Solution:

Basic | 1 z9 z3 x4 | Solution Basic | 21 z9 z3 x4 | Solution
T3 1 1 1 0 2 ., @2 1 1 1 0 2
T4 1 -1 0 1 1 T4 2 0 1 1 3
z 1 2 0 0 0 z 1 0 2 0 4
So the optimal solution is (0,2,0,3)”, with the optimal value 4. O
Q.2) Solution:
Basic | 1 x2 3 =4 x5 | Solution Basic | 1 z9 3 x4 x5 | Solution
T3 1 1 1 0 0 2 T3 0o 2 1 0 -1 1
Ty 1 0 1 0 1 — x4 0 1 0 1 0 1
Ts5 1 -1 0 0 1 1 T 1 -1 0 0 1 1
z 2 1 0 0 0 0 z 0 -1 0 0 2 2
Basic |21 x2 3 x4 x5 | Solution
To 0 1 1/2 0 -1/2 1/2
— oz |0 0 -1/2 1 1/2 | 1/2
zn |1 0 1/2 0 1/2| 3/2
z 0 0 1/2 0 3/2 5/2
So the optimal solution is (3/2,1/2,0,1/2,0)7, with optimal value 5/2. O

Q.3) Solution:

I |21 z9 z3 x4 x5 x¢ 7 | Solution
zs |1 2 2 4 1 0 O 40
T -1 1 2 0 1 0 8 —
| 4 -2 1 -1 0 0 1 10
z|-3 1 -3 -4 0 0 O 0
IT | 2y 29 x3 x4 =5 =z x7 | Solution
zs | -3 4 0 0 1 -2 0 24
e | 2 -1 1 2 0 1 0 8 —
z |2 -1 0 -3 0 -1 1 2
z |3 -2 0 2 0 3 O 24
IIT | 21 2o 3 x4 X5 Tg o7 | Solution
zs | -3/4 1 0 0 1/4 -1/2 0 6
zg | 5/4 0 1 2 1/4 1/2 0 14
z7r | 5/4 0 0 -3 1/4 -3/2 1 8
z |32 0 0 2 1/2 2 0 36
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So the optimal solution is (x1,x2, 3, 4, x5, Ts, z7) = (0,6,14,0,0,0,8), with optimal value
36. O

Q.4) Solution:
(a) (1) For min{zp;/yi2; yi2 > 0} = x3/ya2, so the leaving variable for x5 is z3.
(2) Since there is only one element yo4 is positive in y;, so the leaving variable for x4

is 3.
(3) For min{zp; /yi5; yis > 0} = x1/y35, so the leaving variable for x5 is z;.
(4) There does not exist positive number in yg, so there is no leaving variable for it.

(5) For min{zp;/yi7; yir > 0} = x3/y27, so the leaving variable for z7 is x3.

(b) We know that after a pivot on y;;, the new value
—(z1 — ¢))

where z denotes the old value. So the result of each pivot of above is (1) 2/ — z =

ZI:Z+.’I,‘BZ'X

T3 X 7(275) = 15, increase.
(2) 2/ — 2 = 13 x 3 = —8, decrease.

(3) 2 —z=11 x _(g ) — 0, the new value is equal to the old one.
(5) 2/ —z =x3 x 3 =0, the new value is equal to the old one.

O

Q.5) Solution: First we compute the maximum value of —z9 + 3z3 — 225 by simplex mehtod.

I T1 T9 T3 Ta Tz Tg | Solution
hlinez; | 1 3 -1 0 2 0 7
Ty 0 -2 4 1 0 0 12 —
Tg 0o -4 3 0 8 1 10
z o 1 -3 0 2 0 0
11 T1 Ty T3 T4 Xy Tg | Solution
hlinez; | 1 5/2* 0 1/4 2 0 10
T3 0 -1/2 1 1/4 0 O 3 —
Tg 0 -5/2 0 -3/4 8 1 1
z 0 -1/2 0 3/4 2 0 9
111 T1 X9 X3 X4 T5  Tg | Solution
hlinez, [ 2/5 1 0 1/10 4/5 0 4
T3 /5 0 1 3/10 2/5 0 5
Tg 1 0 0 -1/2 10 1 11
z 1/5 0 0 4/5 12/5 0 11

From the last tableau, we know that the optimal solution is (0,4,5,0,0,11)T, while the
O

minimum value of 9 — 3z3 + 2x5 is -11.
Q.6) Solution: First we denote

W o o o 5 20 1 0
A= (a17a27a37a4) = < 5 -5 —1 1 )



(a)
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Since x3, x4 are basic variables, then the basic matrix

1 0
-1 1

5 201 0
10 15 0 1

400
450

B = (a3,d1) = (

B A= (

(1133,.’174)T = Bilb = (

and

with the basic solution as

and the reduced cost coefficients:
cgB YA — (c1,¢2,¢3,¢4) = (0,0)B1A — (45,80,0,0) = (—45,—80,0,0)

So we get the initial tableau as

I | 21 z9 x3 x4 | Solution

3| 5 20 1 O 400

g | 108 15 0 1 450

z |45 -80 0 O 0
Select z1 as the entering variable, and so the leaving variable is x4. Pivot on yo1, we
have

II | x4 T9 T3 T4 | Solution IIT | 27 2o T3 T4 Solution

zz3 | 0 25/2* 1 -1/2 175 zo | 0 1 2/25 -1/25 14

1| 1 3/2 0 1/10 45 z1 |1 0 -3/25 4/25 24

z | 0 -25/2 0 9/2 2025 z |0 O 1 4 2200
Hence the optimal solution is (24,14, 0,0) with optimal value 2200.
For the case using x1,x2 as basic variables, the basic matrix is

B = (d,@) = ( o )
and
_ 1 -5 —20 1 0 —-3/25 4/25
1
= —— A =
B4 125 < -5 ) < 0 1 2/25 -1/25 )

So the basic solution is
(.’1,‘1,.T2)T = Bilb = (

24
14

and the reduced cost coefficients are:

e Bt A—(c1,c2,c3,¢4) = (45,80) B~ A—(45,80,0,0) = (45,80, 1,4)—(45,80,0,0) = (0,0,1,4)

so this basic solution (24,14, 0,0) is optimal, and the optimal value is

45 x 24 480 x 14 = 2200



