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B.Sc. DEGREE (C.B.C.5.5) EXAMINATION, NOVEMBER 2015
First Semester
Complementary Course—(OPERATIONS RESEARCH—LINEAR PROGRAMMING
(Far B.Se. Mathematica Vocational—Model 1D
[2013—Admission onwards]
Time : Three Hours Maximum : 80 Marks
Part A (Short Answer Questions)
Answer all questions. 1 mark for saeh guestion,

I. Tefine norm of a vector X in E .

a3

Find a vector orthogonal to both the vectors X, = [1, -2, -2] and X, = [2, -1, 21%
Find the norm of the vector [ 2, -1, 4, <3].

r:‘LL'-I-'J

Check the eonsistency of the system of equations
X +ap =1
2yt =R

When will yvou say (hat a system of equations AX = B is homogeneous 7

]

Give an example of a 2 x 2 singular matrix.

"-1

Define vertices of a convex set Kin E .
§. What do you mean by a convex function ?
9. Define a basic solution of a Linear programming problem.
10. E=xplain the term Artificial variables ina linear programming problem.
{10 % 1= 10)
Part B (Brief Answer Questions)

Answer any eight guestions,
Egch guesiion carries 2 marks,

11, State and prove the triangle inequality tor Eucledian nerm.

12. Prove that if a vector X 18 orthogonal to every veetor of a basis of a Bucledian space, then X is
orthogonal to every vector in that apace.

12. Dwehine the convex hall of 4 set, Find the convex hull of the set A = {H. =Entlx = 1

14. Consider the system of equation : AX = B discuss about solutiom of this aystem interms of natare
of A,
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37,
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What do you mean by a convex lincar combination ? Give an example in E,.
Prove that intersection of two convex set is convex,
Write down the Taylor series for the funetion f (x)= 'Lf +Bayxg - 3:;‘;': + x5 about the point (L 0, 0).
Prove that  (Xi=CK, X« E, iz both conves and concave,

Write down the standard form of a linear programming problem,
Delermine whether the vector (8 1,-6,2F is in the vectorspace generated by the vectors
11,-11 R s 1 1, [1.-1 -1 0} Find dimension of the vector space.

What are the limitations of graphieal method in solving a linear programming prohlem ?
Find HX) for £ (0=, +425 +4x5 + 4z, +4xxg + 162,05,

[Bx2=16)
Part C (Short Essay Questions)

Answer any six queshons,
Each guestion carries 4 morks,

IfX=E, and V< E, such that 'f-"={Kf' A=l By ity R R + X iﬂj then check

whether V is a subspace of E, or not, if so, give a geometric interpretation for n = 3.

Determine those values of 3 for which the ollowing system of sguations have a non-Lrivial solulion

33:‘— xg —;‘l,.'l.':.j —'U
4;&:1 - 2-1'2 ke E-IH.= ﬂ
2hxy 4wy + hoxg=0.
For each value of 3, find the general solution.

For each pair of n-vectors X ; Y state and prove the Cauchy-Schwarz inequality also explain it in
i

It Ads anr = n matrix, £ =8 with inearly independent row vectors, then there is at least one r>7r
stibmatrix of A which non singular.

Prove that every point of [6] can be expessed as a convex linear combination of atmost n + 1 points

of 6cE,.

Find the point in the plane :x; + 2x5 + 323 =1 in E; which is nearest to the point (-1,0,1).
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29, SHolve graphically the following linear programming problem :
Maximize 5xy = 8z
Subject to 4x; + 5x; =10
G + 26210
Bxp + 81y =12
xj, a2 0
30. Solve the olowing linear programming problem osing simplex method ¢
Maximize Gx; + dx5 - 2y
Subject to 2x; + x5 + x5 =8
oy Axy =4
%, g, 2y 20,

31. Construct a set of three mutually orthogonal unit vectors which are linear combination of the
vectors.

X =[,0,22" ;X =11,1,0,1F and X, =(1,1,0,0.
6 x4 =24}
Part D (Essays)
Answer any two guestions,
Euch guestion cuarries 15 marks,

I T £ 1.' q
32. (#) Let X, Y<B,,subject to|X =G + 25 + ...+ x.) 2 is a norm and als

subject to [X + Y +[X - Y =2|X[° + 2{¥[* and give a geometric interpretation in E,.
i) Let V be a set of all polynomials in ¥ of degree n or less and define the sum and product as
(f-glle)= Flay+ glx) i lofitxi=c f (xh Forall £, g2eV and ¢ any real number then prove
that V is a verter space.
33. (4) Findusetof linearly independent solutions of 4o — x5 + 225 + 25 =0, 2y + S0 — 25 - 22y =10,
and then wrile a general solation,
ih) Find all the basic solutions of the following equations, identity in each case, the basic vectors

and the basic variables »y + %0 + 03 =4 8% + 5xy - B3 =13
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(e} Let Xy be g parclicolar solulion of the gystem of equalions AR =B and el Y be 4 linear

cormhinsbivn of (e linearly independent solutions of AX =0, Show thal X, +Y s Lhe general
solution of Ax =B,
34. (a) A pointX ofa polytop is a vertex if and only if X is the only member of the intersection set of
all the generaling hyperplanes eontaming it
ihl Let K be a non-vmpty closed bounded convex set in B and P a supporting hyperplane, Prove
that K ~ P is nonempty closed bounded convex set of dimension (n - 1).

i) Use the method of Lagrange multipliers to find the minima and maxima of
{t; — 4% + (2 ~ 3)* Subject to 36 (x; -2 + (xp - 3% =9,

36, {a} Solve the following linear programming problem by simplex method @

Maximize bxy +3x2 + 24
Subject to 2x; + x5 + 13 =4
'I]_ +23:5:4

Xy, o, Xy =,

(b) Consider the linear programming problem :

Maximize 5x; — %o
Bubject to x| + xg =2
xp+2xp =2
2y +xg <2
% = 0, xg =0
(i} Solve by using the Biz-M method.
{ii) Solve by using the two phase simplex method,
(4= 15 =230)




