Solution Keys to MAT 3210 Assignment 4

1. Solution

T
Tableaul:X:[O 0 2 1} , 2 =0.

Ty Ty X3 X4 | b
zy 1 1* 1 0 |2|2=2
zg| 1 -1 0 1]1 -
zo| 1 -2 0 010

T
Tableau 2: Optimal tableau. x* = [ 020 3 } , 2 =4.
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Tableau 3: Optimal tableau. x* =

N

N
=)



Ty To Tz Ta Ty | b
x5 0 1 & 0 —313
wlo o -1 1 1|1
o)1 0 Lo oo 1|3
w0 0 L o0 33

3. Solution
Tableaul:x:[o 0 00 40 8 10| ,2z=0.

Ty Xy T3 T4 Ts Tg Ty | b
x5 12 2 4 1 0 040 2=10
|2 -1 1 22 0 1 08| 8=y
x4 2 1 -1 0 0 1]10 -
|3 1 3 4 0 0 010

Tableau2:x:[o 004240 14 ,2=16

T1 To Tz Tyg Ty Tg X7 | b
5|3 4 0 0 1 -2 0|24 %=6¢
|1 —5 53 1 0 4 014 -
zz |5 =3 2 0 0 4 1|14 -
|1l -1 -1 0 0 2 0]16

T
Tableau?):x:[o 6 0700 29] , 2 = 22.

Ty Ty X3 T4 Ty Tg X7 | b
-2 1 0 0 ¥ -1 0 -
x| 20 o1 L 1o 7/% =147
x| 2 0 2 0 3 =3 1129 29/3=2
x| 3 0 -1 0 § 2 022
T

Tableau 4: Optimal tableau. x*=|0 6 14 0 0 0 8 | , 2" = 36.



1 To T3 Ta s g Ty | b
-2 1 0 0 1 -1 06
xs | 2 0 1 2 5 014
Ty g 0o 0 -3 i —% 118
X % 0O 0 2 % 2 0136
. Solution
( ). (1) @35 (2) ws; (3) 215 (4) @1; (5) @3
(b). (1) 6 x 3 =15; (2) =6 x 3 = —8&; (3) 0; (4) 0; (5) 0
5. Solution
Standardization: maximize z = —x9 4+ 3x3 — 2x5.
Tableau 0: Initial tableau
Ty Ty T3 X4 Ty T
13 -1 0 2 0|7
0o -2 4 1 0 0|12
0 -4 0 8 1|10
x| 0 1 -3 0 2 010
T
Tableau : x=|7 0 0 12 0 10] ,z2=0
Ty T X3 Ty Ty Xg
xn|1 3 -1 0 2 017 -
x| 0 2 44 1 0 0]12]&2=3
|0 -4 3 0 8 1|10 %
x| 0 1 -3 0 2 010
T

Tableau2:x=1]10 0 0 3 0 1| ,2=9

Ty Xy T3 Ty Tz T | b
x| 1 35 0 1 2 0/[10[10/2 =4
30 -2 1 1 0 013 -
x| 0 -2 0 -2 8 1 -
|0 -2 0 2 2 019




T
Tableau 3: Optimal tableau. x* = [ 04500 11 ] , 2 =11

6. Solution

Tableau 0: Initial tableau

(a). x3, x4 are basic variables.

Tableau 1: x — [ 0 0 400 450

Tableau 2: x = [ 0 0 400 450

Tableau 3: Optimal tableau. x* =

r1 T2 X3 Ty Ts T
2 1 4
s 0 1 2 2 0
|1 0 0 —3 10 1 |11
|l 0 0 3 2 0|11
T ) T3 T4 b
5 20 1 0 |400
5 -5 -1 50
zo |45 80 0 0| O
T
, 2 =0.
ry X9 X3 X4 | b
x| 5200 1 0 | 400 | 4R =20
g | 10 15 0 1 [450 | 22=230
zo [-45 -80 0 0| O
T
, z = 1600.
Ty To Tz Ta b
Ty | 1 % 0] 20 | 20/3=80
x| 200 -3 150 | 150/% = 24*
o |-25 0 4 0 [ 1600
T
24 14 0 0], 2" = 2200
1 T2 T3 Ty b
x| 0 1 & —x| 14
|1l 0 -2 = | 24
|0 0 1 4 {2200




(b). x1, 2 are basic variables.

Tableau 1: Optimal tableau. z* = [ 24 14 0 0 }T,z* = 2200.
Tl T2 T3 T4 b
3 Zs
x| 0 0 1 4 12200
We get the optimal tableau immediately.
7. Solution
(a) Standard form: maximize w = —z = 62] — 6z — 8xa.
Tableau 0: initial tableau
xf ] X2 w3 T4 |0b
-3 3 2 1 015
O o0 1 2 1|4
x| -6 6 8 0 010
(b) x2, x5 are basic variables.
Tableau 1: z=[0 0 2 1 0]", w=—16.
xT T ®2 T3 T4 b | ratio
x| -2 2 1 0 —i| 2 | I
z3| 1 -1 0 1 2] 1
0|10 —10 0 0 § |-16

Tableau 2: Optimal x* = [ 01020 ]T, w* = —6.

:t:iF x; ® w3 x4 | b |ratio
s -1 1 5 0 —g|1
z3| 0 0 -+ 1 1|2
zo| 0 O 5 0 1 |-6
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