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2.     Attempt all questions by selecting two parts from each question.

3.     All questions carry equal marks.

4.     Use ofcalculator (not scientific) is allowed.

1(a)

TodevelopforwardreeursiveequationanduseitfindtheshortestpathfromAtoE.

1®)SolvethefollowingCostMinimizingTransportationproblem.

44        13        15

I

i.i`i

1(c)FindtheoptimalsolutionofthefractionalknapsackproblemwithM=15,n=7

Object 1 2 3 4 5 6 7

Wricht 1 3 5 4 I 3 2

pfoflt 5 10 15 7 8 9 4

(7,5)

(7.5)

(7.5)

P. I. a .
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2(a) Consider the following transshipment problem with two sources and destinations, the costs
for shipment in rupees are given below. Determine an optimal shipment schedule:

Source                 Desti nation Supply

Source flo 1624
10825

Destination 10703
1010

Demand        -                               3              6
(7.5)

2(b) In a cargo-loading problem. there are three items of different per unit weight and revenue as
given below

Item i w!(ton) r!(S)
I 4 70
2 I 20
3 2 40

Maxinum cargo loaded is restricted to 8 tons. The goal is to determine the nuniber of units of
each item that will maxilpize the total return.

2{c) State the `Principle of optimality' in dynamic programming and give a rmthematical
formulationofadynamicprogrammingproblem.

(7.5)

(7.5)

3 (a) Solve the integer linear programming problem graphically

MaxZ--Xi-X2

subjectto  xi+2X2<_4   ,

6#i + 2#2 S 9  ;

Xi,X2 >_ O,  Xi and x2 integers                (75)

3{b)SolvetheintegerlincarprogranmingproblemusingGomory'scuttingplanemethods

Max i = Xi + Xz

subjectto  xi+2X2<_4   ,

x2 S 2  ;

#i,X2 2 0,  Xi and#2  integers            (7.5)
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3 (c)   Solve the mixed integer linear progranming problem

Mar z = 2Xi + X2

subjecttoXi+X2<_5

6#i + 2 #2 i 2 1

xi,x2 >_ o  xi is an integer

4(a) Solve the mixed integer linear programming problem

Min z = ;ri - 3#2

subjecttoXi+X2<_5
-2#i + 4 #2 S 11

Xi,X2 >_ 0  Cmd x2 is an  integ.er

4®)Usebranchandboundmethodtosolvetheintegerlinearprograndngproblein

Mos z = 3Xi + 4a;2

subjectto7xi+16x2<_52,

3Xi - 2 #2 S 9 ;

(7.5)

(7.5:)

Xi,X2 >_ 0 ,xi tnt. x2  tutegers               (7.5)

4{c)Usebranchandboundmethodtosolvetheintegerlinearprogramlningproblen

nf ex z = xi + 2#2

subject to   Xi + 2xz SS 12 ,

4#i + 3 #2 S 14 ;

Xi,X2 >_ O,  xi and x2 tutegers.          (7.5}

5(a)  Define concavity  Of a  function.  Let  S  be  a. non-empty  convex  set  in  R.  Examine  the
concavity/convexityofthefunction

f (#) = 6r - x2 - 3 for a € R .

5(b) Let S be a Don-empty convex subset of Rn and   let f :  S  i R be a convex function

and cr i 0 . Then,  prove that  h(#) = c¥J(#) is a convex function.

(7.5)

(7.5)

P.T.O.
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5(c ) Let S  £  R3  be a convex set andf :  S  i R  be given by

f(X|i#2j#3) = -#i2 + 2%ix2 + 3#ix3 + 6X2X3,   ¢i,#2,  X3 ) E R3.

Examine the convexity/concavity of f . (7.5)

6(a) Is the following problem a convex programming problem? Give reasons for your auswer.

Max   x2.

subject{o#£2 +#22  S  1

#12  2 a,2

xl,#2 2 0

Also, show it geometrically.                                                                                                                (7. 5)

6®) Solve the following linear fractional progranming problem by the Chames  and Cooper
Method

Men   z-
2#1  +  #2

-2,1  - 2 #2

subjectto ri  +  X2  S  6

2#1  + r2  i 4

xl, #2 a 0.

6(c) Solve the following linear fractional prQgramming problem by the simplex Algorithm:

Max   i- 2Xi  +  3X2

xl  +  Jr2 + 7

sutyectto  3#i  +  5Jf2  S  15

4#i  +  3X2  S 12

#1,#2 2 0 .

(7.5)

(7.5)


