Eulalia Q. de Luna

Management Science

MBA

a. Objective Function:

fmax 
=
5X1 + 3X2


Subject to
:
X1 + 8X2 ( 4





          
          X2 ( 10






Xi ( 0  
i = 1,2


Solution:

Initial Table


B1

X1

X2

S1

S2
S1    
4.0  

1.0  

8.0 
 
1.0  

0.0

S2   
10.0  

0.0  

1.0  

0.0  

1.0

 Z    
0.0

-5.0  

-3.0 
 
0.0  

0.0








Second Table (Final Table)


B1

X1

X2

S1

S2
 S1
4.0  

1.0  

8.0  

1.0  

0.0

 X2 
10.0  

0.0  

1.0  

0.0  

1.0

  

 Z
 20.0  

0.0  

37.0  

5.0  

0.0

Solution Values:

Answer


Max.
=
20


X1
=
4


X2
=
0






fmax 
=
5X1 + 3X2





5(4) + 3(0) = 20





20   + 0      = 20



Check



X1 + 8X2 ( 4

4 + 8(0) ( 4

b. Objective Function:

fmax 
=
8X1 + 7X2


Subject to
:
10X1 - 2X2 = 5





          
          X1 ( 7






          X2 ( 4






Xi ( 0  
i = 1,2


Solution:



Initial Table

 B1

X1
X2
X3
S1
S2 
S3
S1    
5.0  

10.0  
-2.0  
0.0  
0.0  
1.0  
0.0

S2    
7.0  

1.0  
0.0  
1.0  
0.0  
0.0  
0.0

S3   
4.0  

0.0  
1.0  
0.0  
-1.0  
0.0  
1.0

Z
0.0  

-8.0  
-7.0  
0.0  
0.0  
0.0  
0.0

Second Table

B1

X1
X2
X3
S1
S2 
S3 


0.0  

-8.0  
-7.0  
0.0  
0.0  
0.0  
0.0

5.0 
 
10.0  
-2.0  
0.0  
0.0  
1.0  
0.0


7.0  

1.0  
0.0  
1.0  
0.0  
0.0  
0.0


4.0  

0.0  
1.0  
0.0  
-1.0  
0.0  
1.0

Z
.0  

-10.0  
1.0  
0.0  
1.0  
0.0  
0.0



Third Table

B1

X1
X2
X3
S1
S2 
S3
    
4.0  

0.0  
-8.6  
0.0  
0.0  
0.8  
0.0

    
0.5  

1.0  
-0.2  
0.0  
0.0  
0.1  
0.0

    
6.5  

0.0  
0.2  
1.0  
0.0  
-0.1  
0.0

    


4.0  

0.0  
1.0  
0.0  
-1.0  
0.0  
1.0

  

Z
4.0  

0.0  
-1.0  
0.0  
1.0  
1.0  
0.0

Fourth Table

B1

X1
X2
X3
S1
S2 
S3
38.4  

0.0  
0.0  
0.0  
-8.6  
0.8  
8.6

    
1.3  

1.0 
0.0 
0.0  
-0.2  
0.1  
0.2

    
5.7  

0.0 
0.0  
1.0  
0.2  
-0.1  
-0.2

    
4.0  

0.0  
1.0  
0.0  
-1.0  
0.0  
1.0

 

Z
0  

0.0  
0.0  
0.0  
0.0  
1.0  
1.0

Fifth Table

    
1.3  

1.0  
0.0 
0.0  
-0.2

5.7  

0.0  
0.0  
1.0  
0.2

4.0  

0.0  
1.0  
0.0  
-1.0

Z
.38.4
 
0.0  
1.0  
0.0
-8.6

Sixth Table (Final)

 
7.0  

1.0  
0.0  
1.0  
0.0

28.5  

0.0  
0.0  
5.0  
1.0

32.5  

0.0  
1.0  
5.0  
0.0

283.5  
0.0  
0.0  
43.0  
0.0

Solution Values

Max.
=
283.5

X1
= 
7.0

X2 
=
32.5

fmax 
=
8X1 + 7X2



8(7) + 7(32.5)





56   +  227.5 = 283.5

Check

10X1 - 2X2 = 5



10(7) – 2(32.5) = 5



70  -  65  = 5

c. Objective Function:

fmin 
=
10X1 - 8X2  + 7X3

Subject to
:
8X1 + X2  + 4X3 ( 60




          
X1 + 5X2  + 9X3 ( 100






Xi ( 0  
i = 1,2,3


Solution:

Initial Table

 B1

X1
X2
X3
S1
S2 


    

S1
60.0  

8.0  
1.0  
4.0  
1.0  
0.0

S2 
100.0  
1.0  
5.0  
9.0  
0.0  
1.0

Z 
0.0  

10.0 
 -8.0  
7.0  
0.0  
0.0



Second Table

B1

X1
X2
X3
S1
S2
40.0  

7.8 
0.0  
2.2  
1.0  
-0.2

 
20.0  

0.2  
1.0  
1.8  
0.0  
0.2

Z
160.0  
11.6  
0.0  
21.4  
0.0  
1.6



Solution Values:




Min.
=
-160

X1
= 
0.0

X2
= 
20.0

X3
= 
0.0

fmin 
=
10X1 - 8X2  + 7X3





10(0) – 8(20) + 7(0)






0     -    160    + = -160

Check:



          
X1 + 5X2  + 9X3 ( 100




0   + 5(20) + 9(0) ( 100








0   + 100   +   0   ( 100

d. Objective Function:

fmin 
=
80X1 + 100X2

Subject to
:
7X1 + X2 ( 4




          
81 - 7X2  ( 1

X1 + 6X2  ( 5






Xi ( 0  
i = 1,2,3


Initial Table

B1

X1
X2
S1
S2 
S3 
A1
A2 
A3
4.0  

7.0  
1.0  
-1.0  
0.0  
0.0  
1.0  
0.0  
0.0

 
1.0  

8.0  
-7.0  
0.0  
-1.0  
0.0  
0.0  
1.0  
0.0

    
5.0  

1.0  
6.0  
0.0  
0.0  
-1.0  
0.0  
0.0  
1.0

  
Z
0.0  

80.0  
100  
0.0  
0.0  
0.0  
0.0  
0.0  
0.0

Second Table

B1

X1
X2
S1
S2 
S3 
A1
A2 
A3
    

0.0  

80.0  
100  
0.0  
0.0  
0.0  
0.0  
0.0  
0.0

4.0 

7.0  
1.0  
-1.0  
0.0  
0.0  
1.0  
0.0  
0.0

   
1.0  

8.0  
-7.0  
0.0  
-1.0  
0.0  
0.0  
1.0  
0.0

    
5.0  

1.0  
6.0  
0.0  
0.0  
-1.0  
0.0  
0.0  
1.0

Z
-10.0  

-16.0  
0.0  
1.0  
1.0  
1.0  
0.0  
0.0  
0.0


Third Table

 B1

X1
X2
S1
S2 
S3 
A1
A2 
A3
    

-10.0  

0.0  
170  
0.0  
10.0  
0.0  
0.0  
-10.0  
0.0

3.125  
0.0  
7.125 
-1.0  
0.875  0.0  
1.0  
-0.875 0.0

0.125  
1.0  
-0.875  0.0  
-0.125 0.0  
0.0  
0.125  0.0

4.875  
0.0  
6.875  0.0  
0.125  -1.0  
0.0  
-0.125 1.0

Z
-8.0  

0.0  
-14.0  
1.0  
-1.0  
1.0  
0.0  
2.0  
0.0

Fourth Table


Fifth Table


Sixth Table


Solution Values:



Min. 
=
130.54545454545456



X1
= 
0.7454545454545455

X1
= 
0.7090909090909091
e. Objective Function:

fmax 
=
7X1 + 6X2

Subject to
:
X1 - 4X2 ( 18




          
8X1 + X2  ( 7

X2  ( 5






Xi ( 0  
i = 1,2


Solution:





Initial Table



B1
    

18.0  
1.0  
-4.0  
1.0  
0.0  
0.0  
0.0

7.0  
8.0  
1.0  
0.0  
-1.0  
0.0  
1.0

 
4.0  
0.0  
1.0  
0.0  
0.0  
1.0  
0.0

Z
0.0  
-7.0  
-6.0  
0.0  
0.0  
0.0  
0.0



Second Table

B1
0.0  
-7.0  
-6.0  
0.0  
0.0  
0.0  
0.0

18.0  
1.0  
-4.0  
1.0  
0.0  
0.0  
0.0

7.0  
8.0  
1.0  
0.0  
-1.0  
0.0  
1.0

4.0  
0.0  
1.0  
0.0  
0.0  
1.0  
0.0

Z
 -7.0  
-8.0  
-1.0  
0.0  
1.0  
0.0 
 0.0

.

Third Table

B1
0.0 
 
0.0  
0.0  

0.0  
0.0  

0.0  
1.0

6.125  
0.0  
-5.125 
0.0  
-0.875 
0.0  
0.875

17.125 
0.0  
-4.125 
1.0  
0.125  
0.0  
-0.125

0.875  
1.0  
0.125  
0.0  
-0.125 
0.0  
0.125

    
Z
4.0  

0.0  
1.0  

0.0  
0.0  

1.0  0.0



Fifth Table



B1
    

4.0  

0.0  
1.0  

0.0  
0.0  

1.0

17.125  
0.0  
-4.125  
1.0  
0.125  
0.0

    

0.875  
1.0  
0.125  
0.0  
-0.125  
0.0

Z
6.125  
0.0  
-5.125  
0.0  
-0.875  
0.0



Sixth Table

B1
33.625  
0.0  
0.0  
1.0  
0.125  
4.125

0.375  
1.0  
0.0  
0.0  
-0.125  
-0.125

4.0  

0.0  
1.0  
0.0  
0.0  

1.0

Z
26.625  
0.0  
0.0  
0.0  
-0.875  
5.125

Seventh Table:

B1
269.0  
0.0  
0.0  
8.0  
1.0  
33.0

34.0  

1.0  
0.0  
1.0  
0.0  
4.0

4.0  

0.0  
1.0  
0.0  
0.0  
1.0

Z 
262.0  
0.0  
0.0  
7.0  
0.0  
34.0

Solution Values:

Max.
=
262.0

X1
=
34.0

X2 
= 
4.0

fmax 
=
7X1 + 6X2



7(34) + 6(4)



238  +  24  = 262
Check:
:
X1 - 4X2 ( 18




34 – 4(4) ( 18




34 – 16 ( 18

