Solution Keys to MAT 3210 Assignment 5

1. Solution

Standard form:

maximize

subject to

z=—4x1 — 29
3x1+29=3

4dr1 4+ 319 — 23 =06
T1+ 20+ x4 =4

T1,22,T3, T4 Z 0

Introducing artificial variables x5, xg, x7, we get

¢ Tableau 1
Ty To T3 Ta Ts Tg X7 | b
x| 3 1 0 0 1 0 03
x| 4 3 -1 0 0 1 0|6
x| 1 2 0 1 0 0 1|4
x| 4 1 0 0 M M M|O0
o Tableau 2
1 To T3 X4 Ts Tg X7 b
x5 3* 1 0 0 1 0 O 3
T 4 3 -1 1 0 6
X7 0 0 1 4
x| 4—8M 1—-6M M -—-M 0 0 |—-13M
o Tableau 3
T T T3 X4 Xg X7 b
x| 1 % 0 0 O 1
z6 | 0 a1 0 1 0 2
z7 | 0 2 0o 1 0 1 3
x| 0 M M M 0 0| —-4-5M
o Tableau 4




on

xr1 X9 X3 Ty X7
|1 0 : 0 g
|0 1 -2 0 3
z7 | 0 0 1* 1 1
x| 0 0 M Moo | DM

T1 Xy T3 T4| b
w1 0 0 -i| 2
x| 0 1 0 2] 2
z3| 0 0 1 1 1
|0 0 0 1|4

2. Solution

(a) Standard form
maximize

subject to x1 + a9 +x3=7

z = 2x7 4+ 319 — D3

211 — dx9 + 13 — x4 = 10

L1, T2,T3, T4 Z 0.

Introducing artificial variables x5, xg, we get

o Tableau 5: Initial tableau and also the optimal tableau.

o Tableau 1
Ty T2 T3 Ty Ts Tg
x| 1 1 1 0 1 017
x| 2 -5 1 -1 0 1 [10
x|-2 -3 5 0 M M|O
o Tableau 2
T 1) T3 Ty Ty Tg b
Ts 1 1 1 0 1 O 7
T 2% -5 1 -1 0 1 10
x| —2—-3M —-3+4M 5-2M M 0 0 | —-17TM
o Tableau 3




(b) Standard form

maximize

z = —4r1 + 819 — 373
subject to x1 4+ a9+ a3=7

2%1 — 5.’K2 + T3 — T4

X1,T2,T3, T4 2 0.

T To T3 Ta Ts b

x5 | 0 o z z 1 2

x| 1 -2 i -1 0 5

20| 0 _16+27M 12;M _2+2M 0l 10=2an

¢ Tableau 4: Initial and also the optimal tableau.
Ty Ty X3 x4 | b

n0 1 b 1|1

nl1 0 ¢ 1|®

w0 o ® 1w

Introducing artificial variables x5, xg, we get

o Tableau 1
X1 Ty X3 T4 Ty Xg
x| 1 1 1 0 1 017
x| 2 -5 1 -1 0 1 ]10
x| 4 -8 3 0 M M|O
o Tableau 2
Ty T T3 T4 X5 Tg b
Ts 1 1 1 0 1 0 7
T 2% -5 1 -1 0 1 10
x| 4—3M —-8+4M 3-2M M 0 0 |—-17TM
o Tableau 3
T T2 T3 Ty Ty b
5| 0 T 1 11 2
x| 1 —% % —% 0 )
zo | 0 M EM M ) —20-2M

¢ Tableau 4: Initial and also the optimal tableau.




T1 Xy T3 Ta b
nlo0 1 3 b
n|1 0 & ]
00 0 ¢ B
3. Solution
Standard form:
maximize xzg= 4x; + 5x2 — 3x3
subject to x1 + x5 + x3 = 10

56'1—132+l'4:1
2[E1+31‘2+J]3+I5:20

T1,X2,T3,Ty4,Ts Z 0

(i)Two-Phase method

Phase I
¢ Tableau 0: Initial tableau
Ty Ty T3 Ty Tz Y1 Yo Y3 | b
11 1 0 0 1 0 0]10
1 -1 0 -1 0 O 1 0|1
2 3 1 0 1 0 0 1120
o 0o 0 o0 o0 1 1 17]0
o Tableau 1
Ty Ty Xy Ty Tz Y1 Y2 Y3 | b
wl| 1l 1 1 0 0 1 0 010
Yy | 17 -1 0 -1 0 1 0] 1
y3 1 2 3 1 O 0 0 120
x|-4 -3 -2 1 -1 0 0 0]-31
o Tableau 2
Ty Ty T3 Ty Tz Y1 Y2 Yz | b
w0 2 1 1 1 -1 019
x| 1 -1 0 -1 0 1 0
ys | 0 5" 2 0 -2 1|18
x| 0 -7 -2 3 -1 0 4 0|-27




¢ Tableau 3

Ty T2 T3 Ty Ts Y1 Y2 Y3 b
w|o 0 ¥ & 31 -f 3|
alt oo bt Lo 3o
DICR T T W N B A
w0 0 -§ -F 3 0 ¢ 1]|-d
o Tableau 4: Final tableau of Phase I

Ty Ty x3 x4 Ts Y1 Y2 Y3 | b
al0 0 1 3 3§ -F 3|3
all 000 <3 3 b3 d |
ml0 10 3 bbb g
w0 0 0 0 0 1 —-I 110
Phase 11
¢ Tableau 0: Initial tableau

T1 X9 X3 Tsa Ts | b
x| 0 0 1 3 —213
x| 1 0 0 —% % 4
x| 0 17 0 % % 3
x| -4 -5 3 0 010
¢ Tableau 1

Ty To T3 T4 x5 | b
z3| 0 0 1 % —% 3
x| 1* 0 0 -2 3 |4
|0 1 0 & § |3
|4 0 3 2 2|15
¢ Tableau 2

Ty To T3 T4 Ts | b
z3| 0 0 1 1 213
x| 1 0 0 —% % 4
x| 0 1 0 % % 3
x| 0 0 3 -1 3 |31




¢ Tableau 3: Optimal tableau

Ty Ty T3 T4 Ty b

x40 0 3 1 -2]9

x| 1 0 2 0 -1|10
z| 0 1 -1 0 110
x| 0 0 11 0 1 |40

(71 )M-method
¢ Tableau 0: Initial tableau

T1 X9 T3 Ta Ts Tg Ty Tg | b
x| 1 1 1 0 0 1 0 0]10
xzw|1 -1 0 -1 0 0 1 01
x| 2 3 1 0 1 0 0 1120
xo| -4 -5 3 0O M M M| O
o Tableau 1

1 T T3 Tya Xy Xg Ty Ty b

T 1 1 1 0 0 1 0 0 10
7 1* -1 0 -1 0O 1 0 1
xg 2 3 1 0 1 0 0 1 20
xo| —4—4M —-5-3M 3-2M M -M 0 0 O0|-31M
¢ Tableau 2

I T T3 Ty s Tg I b
xg | 0 2 1 1 1 0 9
x| 1 -1 0 -1 0 0 0 1
xg | 0 5* 1 2 1 0 1 18
x| 0 -9-7"™™ 3-2M —-4-3M -M 0 0 |4-2TM
¢ Tableau 3

Ty T T3 Ty Ts  Tg b
P O R I
R R
mloo1 1 L o B
| 0 0 24—53M _ 2—|:r)M 9+§M 0 M
¢ Tableau 4



Ty To T3 T4 X5 | b
z3 | 0 0 1 1 =213
x| 1 0 0 —% % 4
w0 1 0 3 1|3
x| 0 0 0 -2 5 |22

o Tableau 5: Optimal tableau

T1 X9 X3 Ta X5 | b
x| 0 0 3 1 -21]9
x| 1 0 2 0 -1]10
x| 0 1 -1 0 1]0
x| 0 0 6 0 140

4. Solution

maximize xg = x4 + T1 + To

Eliminate z4. Choose the first row.

Ty Ty X3 x4 | b Ty Ty T3 X4 | b
2 2 0 177 2 2 0 117
4 3 -1 1|11 — |2 1 -1 04
3 3 0 113 1 1 0 06
-1 -1 0 -1]0 11 0 017
Phase 1
¢ Tableau 0: Initial tableau
Ty wy T3 Y1 Y2 | b
2 1 -1 1 0|4
1 1 0 0 1|6
O 0 0 1 110
o Tableau 1

Ty T2 w3 y1 Y2 | b
|2 1 -1 1 0
|1 0 0 0 1
x| -3 -2 1 0 0]-10

¢ Tableau 2



Ty T2 x3 Y1 Y2 | b
Al ok Lo
w0 3 3 -} 1
|0 -3 —3 3 0]4
¢ Tableau 3

Ty T2 T3 Y1 Y2
|2 1 -1 1 0|4
yp | -1 0 1% -1 1
x| 1 0 -1 2 0 |-2
o Tableau 4: Final tableau of Phase I

Ty xy x3 Y1 Y2 | b
|1 1 0 1 116
x3|-1 0 1 -1 112
x| 0 0 0 1 110
Phase I
¢ Tableau 0: Initial tableau and also the optimal tableau.

ry x2 x3|b
x| 1 1 016
x3| -1 0 1|2
x| 1 1 017

IL‘4:7—2$1—21’2:—5.

Optimal solution: z* = [0,6,2, —5]7, x} = 1.

—END—

Tutor: WANG Yuliang(ylwang@math.cuhk.edu.hk)



