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1(a) Find the shortest path from a fixed node A to node C using Dijkstra's algorithm for the
following problem

1 a) Solve the following Cost Minihizing Transportation problem

25        10        20

(7.5)

(7.5)
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I (c) Find the optinal solution of the froctional knapsack problem with n=7, M= 15

Object I 2 3 4 5 6 7
Wricht 2 5 5 9 4 6 3
Profit 4 15 20 18. 10 15 12

(7-5)

2(a) Consider a firm having two factories. The firm is to ship products from the factories to three
retail stores. The number of units availchle at factories X and Y are 200 and 300 respectively,
while those demanded at retail stores A, 8, and C are 100,150 and 200 respectively. Rather than
shipping  directly  from  factories  to  retail  stores,  it  is  added  to  investigate  the  po.ssibility  of
trausshipment. The transportation cost (in rupees) per unit is given below

Facto Retail store
X

Factory             (? 0
6
7
1
8

AB
78

Retail
store

Find an optimal shipping schedule. (7.5)

2®) In a cargo-loading problem, there are three items of different per unit weiglit and revenue as
given below

Item i wi(ton) r!(S)
1 i 30
2 2 60
3 3 80

hfaxinum cargo loaded is resdrcted to 4-ton, The gaul is to determine the number of units of
each item that will maximize the total return.                                                                                 (7. 5)

2(c) What are the essential characteristics of a dynandc programming problem?                    (7.5)

3 {a) Solve the integer linear prograrm]iing problem graphically

Mor z = 14:*i + 16X2

stfbjecf to  4 xi + 3#2 S 12

6#i + 8X2 S 24

#i,X2 2 0  Xi ancz x2  [„fegers.                    (7.5)
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3 Q)) Solve the integer linear programming problem using Gomory's cutting plane methods

Mar Z = #i + #2

subjectto  3xi+2x2<_12   ,

x2S2

Xi,X2>_ O   Xiandx2 integers           (75)

3 (c) Solve the mixed-integer progranming problem

Mexz--7Xi+9X2

sul>ject to  -  Xi + 3X2 <~ 6  ,

7Xi +  #2 S 35  ;

Xi,X2 >_ 0.Xi is an  integer.                  (7.5}

4(a) Solve the mixed integer linear programming problem

Min z = x. + x2

subject to  3xi + 2X2 <_ 5  ,

#2 S 2   ;

Xi,X2 >_O  cmdxiis an   integer.        (75)

4® Use branch and bound method to solve the integer linear programming problem

Mor z = 2xi + 3Jr2

srubject to   5xi + 7X2 <_ 35   ,

4#i + 9 X2 S 36  ;

Xi,X2 >_ 0 ,Xi and x2 are integers.          C7.S)

4(c) Use branch and bound method to solve the integer linear programming problem

MczJf Z = 3Xi + 4X2

subject to  7xi + 16x2 <_ 52 ,

3#i - 2 #2 S 9  ;

Xi,X2 >_ 0 ,, Xi and xz are integers.            (7.5)

P.T.O.
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5(a)  Define  concavity  Of a  fimction.  Let  S  be  a  non-empty  convex  set  in  R . Examine  the
convexity/concavity of the function f(#) = e# for x E R.                                                      (7.5)

5®) Let S be a nonempty convex set of R" and   let  f :  S  + R  and g :  S  i R be two convex
fimctious. Then, prove that fa(#) = "ar(f(#), g(x)) is a convex function.                           (7.5)

5{c) Let  S  =  m2  be an open convex set and f :  S  + R  be given by

f(#i, #2) = 4#i2 + x22 + 4#i#2 , (#i, #2 ) E R2.   Exanrine the convexity/strict convexity of f.
(7.5)

6(a) Define Convex Programming Problem.  Is the following problem a convex programming
problem? Give reasons for your answer.

Mcac  4#i + 3 r2

subject to #]2 + #z2 S 1.

Also, show it geometrically.                                                                                                                (7.5)

6(b)  Solve the following linear fractional programming problem by the Charnes and Cooper
Method

Max   z-
*2-5

-#1  - *2 + 9

subjectto  2#i  +  5#2  210

4#i  +  3J:2  i 20
-#1  + #2  S 2

#1,#2 2 0 .

6(c)SolvethefollowinglinearfractionalprogramnringproblembythesimplexAlgorithm:

Max   z--
2#1  +  #2

-xl - 2 #2

subjectto  xi  +  X2  S  6

2#1  +  #2  2 4

xl'X2 2 0 .

(7.5)

(7-5)

(500)


