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Time : Three Hours Maximum : 80 Marks
Part A
Answer all guestions. Each question carries 1 mark.
What is a pure integer programming problem 7
Define a Zero-one integer programming problem.
How does an integer programming problem differ froma LP.P ?

When a subproblem is said to be fathmred in branch and bound method.

What is the effect of the ‘integer’ restriction of all the variables on the feasible space of integer
programming problem ?
Define a Convex Programming.
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What is a non-linear programming problen: ?
Define separable function.
Write the Lagrangian function for the problem
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Minimize (x; + 1]2 + (= —2}2

aubjectto % —2=<0
x~-1 %0
X1 =0
Xa =0,
10. Define saddle point.
(10 % 1 = 10)
Part B
Answer any eight questions. Each question carries 2 marks.
11. What are the disadvantages of cutting plane method 7

12. Explan whether on integer programming can be solved by rounding off the corresponding simplex -~
snlution,
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Prove that if an optimal solution of the related L.F. problem of an integer or mixed integer

programming problem is an integer or mixed integer vector, then it is also an optimal solution of
the problem.

Explain how Gomory's cutting plane algorithm works.
Diseuss the advantapges of branch and bound method.

If F (X, Y) has a saddle point (X, Y,) for every Y 2 0, then show that X iz a minimal peint of £ (X)

subject to the comstraints G(X)=0, where F(X,Y)=/(X)+Y G(X),and
G(X)=[g (X) g2 (X)- £ (X)]

Write down the Knh_n-Tui:ker conditions.

Maximize x4 subject to _? <zxl.

Write the Kuhn-Tucker conditions for
Minimize f = (x, - 2)° + 2,*

subject to x,% + x, 210
x5 20.

Diefine a separable programming problem.

Use the method of Lagrangian multipliers to solve, optimize

2=2x" + 2,° + 3%, + 10%; + By + Gy —100.

subject to the constraints E{J}— Xy +xp+ 2y =20and xj, x9, 25 20,

Discuss the primal and dual problems associated with non-linear programming,

(BEx2= ].E:l'
Part C

_Answer any six questions. Each question carries 4 marks.

Minimize £ (X)=0X
Prove that if an optimal solution of subject to XeSp

exists and Ty is non-empty, then optimal solutions of, Mmrlmme F(X)=CX, axidd
subject to XeTp

Minimize f(X)=CX,|
subject to Xe|Te] Cxist.
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26.

27.

28,

28.

30.

Salve by cutting plane method
Minimize dx; +5xq
subject to 3x; + 2%y =2 2

X +dxy =5

dxy +2x 27

X1, X3
non-negative integers,
Give a brief note on branch and bound method.
Solve by branch and bound method
Minimize By +10xq
subject to 02 x; <10

0=x 8

3x; + Bxy =46,

T2 integer.

Formulate the following knapsack problem as an 1LP.
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There arc n objects, j = 1, Z..n whose weight are w, and values v, They have to be chosen to be
packed in a knapsack so that the total value of the objects chogen is maximum subject to their Latal

weighl nol exceeding W,

Bolve graphically,

Minimize (x, —2)° +(%; - 3)*

subject to x; + x, <6
X -x=1

Bhow that K-T conditions failz to give
Maximize x,,

subject to (1—1‘1}3 — %20
xnz0
xq 2 0.

Use E-T conditions io find the
Minima and maxima of (x;, - 4)" + (x; —3)"
subject to 36 (x; -2)° + (33 -8)" 9.

Tuirn over
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1
Mark on the graph the set of feasible solutions of
I'lI]_ 1} [_.‘h}g —1}5 1
-1 =0
=0
xp =0,
Part D

Answer any two guestions,

Each guesiion carries 15 marks.

b
Maximize 2x; + 5xg
subject to 0 < 1 <8
D<xy <8
and either 4 —x; 20 ord—x; >0.

Solve the knapsack problem with the following data :

Object Weight Value
J w; U
1 3 12
2 12
3 3 9
4 i 30
5] o 10 20
3] ; 12 12

knapsack capacity W = 14.
Solve by the methad of quadratic programming,

Minimize —6x) + 22,2 — 2u; 25 + 20y

subject to A +xp 2.
Xy 20
Izén.

Solve using scparable programming technique,
Minimize f=2x - 3x9

subject to 4x,% + 9x,* <36
X2 0
%z =0,
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(6 x4 =24)

(2= 156 =30




