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Operations Research (Elective III) 

T ime: Three hours Full marks: lOO 

Answe r any five questions. 

I.� (a) The R&D depart ment is planning to bid on a large project lor the deve lopment or 
a new communicat ion system for com merc ial planes. The accompa ny ing table shows 
the activities , tim es, and seque nce required. 

Acti vity A B C D E F G H ! 
Immediate 

Predecessor(s) 
- -- A A 

-_ . 
A B C,D D,F D E,G,I-! 

T ime(we eks) 3 2 4 4 6 6 2 3 3 
I.� Draw the network based on act ivity-on-arrow . 

II.� Determin e the crit ical path. 
Ill.� Suppose you want to shorten the completion time as much as poss ible, and have 

the opt ion of shor tening any or all of B, C, D, and G each two weeks. Which 
would you shor ten? 

iv.� What is the new critical path and earliest completi on. tim e? 
(b) What is the significance of a critica l path in net work analys is? [16+4] 

2.� A regional airlinc can buy its jet fuel from any one of three vendors. The airline's needs for the 
upcoming mouth (ITeac h of the three a irports i t serves are iOlH),J() g<1 181 airport I, I xoono gal 
(It airport 2, and 350000 gal at airport 3. Each vendor can supply fuel [ 0 each airport at a price 
(in cents per gallonrgiven by the following schedule. 

Airport I Airport 2 Airport J 
Vendor I 92 89 90 
Vendor 2 91 91 95 
Vendor 3 87 90 92 

Each vendor, however, is limited In the total number of gallons it can provide during anyone 
month. These capacities are 320000 gal for vendor I, 270000 gal for vendor 2, and 190000 gal 
for vendor 3. Use VAM to determine the Iota] cost for a purchasing policy that wil l supply the 
airline's requirements at each airport. Test the optimality of the generated solution. [J5 + 5} 

3.� (a) Consider a modified form of ' matching coins' game problem. The matching player is paid 
Rs 8, if the two coins turn both heads and Re I if the coins turn both tails. The non-matching 
player is paid Rs 3 when the two coins do not match. Given the choice of being a matching or 
non-matching player, which one would you choose and what would be your strategy? 
(b) So lve the tollowin g game. 
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4 .� (a) Cons ider tile fo l lowing lin ear programm ing probl em: 

Max imize Z = JOx I + I Ox2 

Subjec t to : 3x I -I- x2 ::; 300 

x l -I- x2 ::;200 

x I ::; 100 

x2 2:: 50 
x l-x2::;O 

and x I, x2 2:: 0 

Solv e the problem gra phica l ly. Is there more than one opt imal solution? Justif y . 

(b)� Defi ne the feasibl e region of a graphical LY problem 

(c)� What is the use of an artificia l variable in linear programming problem? [1 2+4+4J 

5, (a) Slate three major reasons for using simulation in optimization problems. 
(b) Discuss Monte Carlo simulation with an example. 
(c) Generate three random num bel'S us ing arithmetic method based on recursion re lat Io n. 

[5+ 10+5] 

. 7. (0.) r; department has six employees with six jobs-to be performed. The time ( in hrs) 
each man will take to perform each job is given in the following matrix. 

Employees 
I 2 3 4 5 6 

A 2 1 5 2 1 15 15 28 
S 30 II 16 8 16 4 

Jobs 
C 
D 

28 
19 

2 
16 

II 
17 

16 
15 

25 
19 

25 
8 

E 26 2 1 22 28 29 24 
F 3 21 2 1 II 26 26 

. . 
How sho uld Jobs be a llocated, one per employee, so as to rrururmze the total man-hours? 
(b) Finel the range 0 r vaIll es fo r "p" and "q" that wiII render the entry (2, 2) a saddIe 
point in the fo llowing game, 
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8. (8) Discuss two criteria in decis ion making under uncertainty with the help of an 

examp le. 

(b) Discuss the dec ision tree with an examp le.� [10 + 10] 
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