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T o a s s e s s the following cou rse outcomes and student learning level perspect ives . 

C o 1 : C o n v e r t a n a b s t r a c t rea l -wo r ld p r o b l e m to a n op t im iza t ion m o d e l . 
C 0 2 : P e r f o r m sens i t i v i t y a n a l y s i s for a n op t im iza t ion p rob lem 
C 0 3 : Bu i l d a n d s o l v e T r a n s p o r t a t i o n M o d e l s , A s s i g n m e n t M o d e l s , a n d T S P m o d e l s 
C 0 4 : H a n d l e i s s u e s in P r o j e c t M a n a g e m e n t a n d o ther ne twork p r o b l e m s . 
C 0 5 : M a k e d e c i s i o n u n d e r r i sk a n d unce r ta in t y 

K 1 - Knowledge 
K 2 - Understanding 

K 3 - Application 
K 4 - Ana lys i s 

1. 
2. 
3. 
4 . 
5. 
6. 
7. 
8. 
9. 

A n s w e r All the Quest ions. 
P a r t - A ( 1 0 x 2 = 20 Marks) 

Sta te the limitation of the graphical method. 
Name the assumpt ions of the l inear programming problem 
Wha t is a s implex multiplier? 
Def ine shadow price. 
Write the d i f ferences between transportation and the Ass ignment 
How to resolve degeneracy in transportation problems. 
Write the d i f ferences between P E R T and C P M . 
Def ine flow augment ing path. 
Def ine the theory of dominance. 

Co1 K1 
Co1 K2 
C o 2 K1 
C 0 2 K1 
C O S K2 
C O S K1 
C 0 4 K1 
C 0 4 K1 
C O S K1 
C O S K1 10. Wha t is a pure strategy in g a m e theory? 

P a r t - B ( 5 x 1 3 = 65 Marks) 

11a) . Southern Oil C o m p a n y produces two grades of gasol ine regular and premium. T h e profit 

contributions are R s 300 per gatton fo r regular gasol ine and R s 500 for premium per gallon. 

E a c h gallon of regular gasol ine conta ins 0.3 gal lons of grade A crude oil and e a c h gallon of 

premium gasol ine contains 0.6 gal lons of grade A crude oil. For the next production period, 

southern h a s 18,000 gal lons of grade crude oil avai lable. T h e refinery used to produce the 

gasol ine h a s a production capaci ty of 50 ,000 gal lons for the next production period. Southern 

Oil 's distributors have indicated that demand for the premium gasol ine for the next production 

period will be at most 20 ,000 gal lons. (co1,k4) 



O R 

11 b) S o l v e t he fo l lowing L P P by t he g r a p h i c a l m e t h o d (co1 ,k4) 

Max Z = 3Xi + 2X2 
S . T 

-2X1 + X2 < 1 , 
X i < 2 , 

X1+X2 < 3 , 
X i , X2> 0 

12a) Us ing the S implex method, so lve the given L P P : ( co2 , K4) 
Maximize ' Z = X i +X2 +8X3 

Sub jec ted to the constraint 
3X1 +2X2 +X3 ^ 3 
2X1+X2+2X3 <2 
Xi ,X2 ,X3 > 0 

O R 

12 b). So lve the l inear programming problem using the dual s implex algorithm. (C02 ,k4 ) 

Minimize Z = 4Xi + 7X2 
S . T 

2X1 + 3X2 ^ 24 
X i +7X2 > 9 

X i , X 2 > 0 

13 a ) F ind the optimal transportation cost for the following transportation table given below. 

(C03 ,k4 ) 

A B C D E Avai lable 

O R 

2 



13 b) A s a l e s manager has to ass ign a s a l e s m a n to four territories. He has four candidates of 

varying exper ience and capabi l i t ies and a s s e s s e s the possible profit for e a c h s a l e s m a n in e a c h 

territory a s given below. F ind the ass ignment that max im izes the profit. (C03 ,k4 ) 

Territory 

14 a ) A Project cons is ts of 12 activit ies. T h e Immediate P r e d e c e s s o r s and time est imates of the 
activit ies are summar i zed in the table given below. { C 0 4 , k 4 ) 

(i) D raw the Network of the Project 
(ii) F ind the critical path and expec ted project completion time 
(ill) What is the probability of completing the project on or before 30 w e e k s ? 

T a b l e : Data of the activit ies 

Activity Immediate 

P r e d e c e s s o r ( s ) 

T ime Est imate (weeks) Activity Immediate 

P r e d e c e s s o r ( s ) Opt imist ic IVIost Likely P e s s i m i s t i c 

A - 4 6 8 
B - 2 3 4 
C - 5 5 5 
D A 8 10 12 
E A 4 5 6 
F B, E 5 6 7 
G C 5 8 11 
H C 6 8 10 
1 D 7 7 13 

J F, G 8 10 12 
K H 2 3 4 
L K 4 5 6 

3 



O R 

14 b) A d is tance network cons is ts of 11 nodes whicti a re st iown in the following table find the 

shortest path from node 1 to node 11 and the corresponding d is tance (C04 ,k4 ) 

Arc 1-2 1-3 1-4 2-5 3-5 3-6 3-7 4 -7 5-8 

Dis tance 8 7 1 5 9 2 8 10 12 

Arc 5-9 6-9 7-9 7-10 8-11 9-11 10-11 

Dis tance 7 9 6 13 4 2 15 

15 a ) Obtain the optimal st rategies for both p layers and the va lue of the game. ( C 0 5 , k 4 ) 

P layer B 

B l B 2 

A1 -6 7 

Player A 
A2 4 -5 

Player A 
A3 -1 -2 

A4 -2 5 

AS 7 -6 

O R 

15 b) A f inance manager is consider ing drilling a wel l . In the past, 7 0 % of wel ls drilled were 

success fu l at 20 meters depth in that a rea . Moreover, on finding no water at 20 meters , s o m e 

people in that a r e a drilled further up to 2 5 meters but only 2 0 % struck water at that level . T h e 

prevail ing cost of drilling is R s 500 per meter. T h e f inance manager est imated that in c a s e he 

does not get wa te r in his wel l , he will have to pay R s 15,000 to buy water from outside for the 

s a m e period of getting water from the wel l . T h e following dec is ions are cons idered ( C 0 S , k 4 ) 

j 

i) Do not drill any wel l . 

V 



ii) Drill up to 20 meters and 

iii) If no wa te r is found at 20 meters, drill up to 25 meters 

D raw on an appropriate decis ion tree and determine the f inance Manager ' 

optimal strategy 

P a r t - C { 1 x 1 5 = I ^ M a r k s ) 

16 . Maximize Z = 10Xi + 6X2 + 4X3 
S T 

X i + X2 + X3 < 100 (Techn ica l ) 
10X1 + 4X2 + 5X3 < 600( Labour) 

2X1 + 2X2 + 6X3 < 300 (administration) 
X i , X2 , X3 , > 0 

( C 0 2 , k 4 ) 

B a s i 
s 

10 6 4 0 0 0 R H S B a s i 
s X I X2 X3 X4 X5 X6 

R H S 

X 2 0 1 5/6 10/6 -1/6 0 400/6 

X I 1 0 1/6 -4/6 1/6 0 200/6 
X 6 0 0 4 -2 0 1 100 
R P 0 0 -16/6 -20/6 -4/6 0 

Z=440C )/6 

Using sensit ivity ana l ys i s , a n s w e r the following concerning the above optimal tableau 

a) What is the range on the profit of product 1 so that the current solution is still opt imal? 

b) Determine the s h a d o w pr ices of all the resources . 

c) What should be the profit of product 3 before it becomes worthwhile to manufac tu re? 


