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B.Sc. DEGRER (C.B.C.8.8.) EXAMINATION, MARCH 2017
Fourth Semester
Complementary Course—OPERATIONS RESEARCH-NON-LINFAR PROGRAMMING
[For B.Sc. Mathematies Model 11}
(9013 Admigsion onwards)
Time : Threc TTours Maximum Marks : 50

Part A

Answer all guesiions.

Each question earries 1 mark.
1. What is integer programming 7
5 Define the term pruned in branch and bound method.

3. When is a branch and bound method fathomed 7

4. Who was the first person proposed the method of cutting plane to solve an LL.P 7
5. What is meant by an optimal solulicn in an nteger lincar programming prohlem 7

Tefine a convex set.

=]

Show that f(x)= 2 ig a convex function.

S, Pefine saddle poinl.
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T

g, Find V £ (X) for the [unction f (X}= X | Bxrg 4xE L dx; + Bayxp - %5

__.E
10. Does the intersection of two convex scts convex 7 Justify.
'l[] wl = ].D]
Part B
Answer any eight guestions.
Hach guestion carries 2 morks,
= i1, What are the disadvantages of culling plane method ?
£ 12, Maximize ¥ | 3 subject to Ty — Bxo < B, Bry —Bag 27, —3x; + Bxy = 618y, %y non-negative
] 1 “ L 2 it & 1 K T2

inTegers.
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MMinimize f= ;r.f 2 22 subject to g= [_'1:1 —1}"-= £ :r.g =0,
What is quadratic programming ?
When is a function zeperable 7 Check whether the function
I xg, %, 05) = x5 - 2% | 4 + Sici — 4y = Bsin (14 + 2) iz seperable,

Wrile down the Kuhn-Tucker eonditions,

s i s Lia. =g .9 :
Write the Lagrangian for the problem, minimize f () =2 —xy — 24 1 3 {xl + Xy + g ) sulject
i £ I:K}— ¥y b+ g - 1=0, Ha {X.} -—4x1 + 2.‘].‘-2 éf:— {, £y Xg, ¥y = 0.

Solve graphically maximize (27 - 4}3 + {5 — 4)2, subject to the constraints
T+ 58,0 —x5 21, 2% + xa '&ﬂ,l_—i.'c"l —xp -4, w2055 =0,

Formulate the knapsack problem us an ILP. There are n objects, j=1,4,...n, whose weighls are
W and values ©;. They have to be chosen 1o be packed in a knapsack so that the tolal value of the
of the objects chosen is maximum subjeet to their total weight not exceeding W,

Desuribe 0-1 problem,
What is the relation between saddle point of F (X, Y) und minimal point of # (X).

Write down the general form of the convex programming problem.
i8x%2=16
Part C

Answer any six guestions.

Euel question carries 4 murks.
Explain branch and bound methoed.

se eutting plane method, Maximize 3, - o subjectto —10x; +6xy < 15, 1dx, + 18+, = 63 5 g, K
3L i a ] 1 o 1 i 1+ 43

integers.



26,

27,

28,

29.

30.

31.
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Use branch and bound method, minimize 3% + 10x,, subject to
O=ay 10,02 2, <8, 3a, +9xy 245 xy integor.
Maximize 2% + 5xy subject to 0« 0 £8,0<x5 <8, and either 4—x, 20ar4 —xy 20,
Suppose that Xy be a solution of the convex programming problem, and lei X be the sot of points

with G (X}20, be not empty. Prove that there cxist a veetor Y;»0in B, wuch that

FX)+Y5G(X)= 7 (Xg)

Find the minimum of £ (X} =(xy + 1.}:3 +{x5 —2}3 subject to

g1 (X)=x: =250, (X)=uy ~120,x 20, % 20,

Mazimize f (2, xy)=2x; +3% = 4, subject 1o B, %) =4x; + 222 <16, > 0, x3 20

Use Kuhn-tucker conditions to find the extrema {x1—4}2+{.xi—3}3 of subject to
- 2
36 (31 - 2)" 4 (1, —8)° 20,

Verily the validity of the primal and dual relutionship in Hnear Programumning on the busis of
Kuhn-Tucker conditions.

(6 d=24)
Part I

Answer any two guestions.
Each question carrics 16 marks.

Use branch and bound method -

Maximize 13z, + 3x, ~ 3x,
sabject to Ty 4 By — 3y = 8,
Ty —3ag + Bag = 8

b8 Y x::_, x:’j

subject (v non-negative integers

Tiarn aver
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33. Sulve the knapsadk problem with the following data, knapsack capacity W =12.

Objact Weight Value
J w, o
1 2 10
2 2 14
3 3 18
4 6 48
a 8 B0

34, Maximize f_4(x - 5}2 +{xg - 2;’2-'

subjectto 3 (z3 +1)% + 6up 12,5y 20,3, 20,

it
[y

Solve by the method of guadratic Programming
Minimize —8xy « 2] - Baqag + B

subject toxy + xp 22,3, > 0, 2, 20,
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(2 x 15 = 30



