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B.5c. DEGREE (C.B.C.5.8.) EXAMINATION, NOVEMBER 2014

First Semester

Complementary Component : OPERATIONS RESEARCH—LINEAR PROGRAMMING
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{For B.S¢. Mathematics Vocational-Model 1)

[2013 Admizsion onwards]

: Three Hours Maximum : 80 Marks

Part A

Short Arnswer Questions
Answer all gquestions.
1 mark for each question.

When a subset W of a vector space V is gaid to be a subspace of V 7

Show that the vectors [1, 2, '2] and [2: L2 are orthugonal.

Define the Euclidean norm of an n-veetor X,

When a set Sc E, is said to be closad 7

Find the convex hull of the set 5= {X=E, :|<|X|<2},

Write the quadratic form xl"’ - 2::3? - rle +43; Xy + 63 x4 - 8 xy xg in the form ¥AX

When the function /Y, Z) is said to have a saddle point at (Y, Z.17

Find ¥ £{X) il £(X)=x%+ 20" + 8% 15 19 + 152
Deline feasible solution of & LP problem.
What are slack variables 7

Ik T =-110)
Part B

Brief Answer Questions.
Answer any eight questions
Hach question corries 2 marks,

Show that if ¥ c Bn and V ¢ E_ such that

v :{X VX = [y st [ Fm b, = ':"}. then V is a subspace of E .

Turn over




12,

13.
14,

15.

14,

13,

14,
20,
21.

22,

43

2 E 9756
For any pair of n-vectors X, ¥ prove that [X' Y| <!X]||Yl.

Prove that the convex hull of a set 515 the set of all convex linear combinations of peints m S,

Prove thal all internal points of a convex set K themselves constitute a convex sef.

1. 2 4
4y ; £ ; w o |2 g =2
Write out in full the quadratic form whoso matrix is {
4 -2 14

Write Taylor series for f(x) =x|"}' i 7 1% + 5%y 25 —3.:3‘2 aboul the point (1, 1, 1.
Examine £{X)= :r.l?: - 41-.22 | -:1=:||:32 + day 2y -+ dxy 3y + 16 3y x5 for relative extrema.

Let £ = B, and let F X} =X"A X beaquadeatic form. i £(X) is positive semidefinite, then [ix)

is a convex tunction.
State the general LI problem.
Prove Lhat the set 5, of feasible solutions of a LP problem 18 a convex set.
Find all basie solutions of the fellowing system of cquations ;
-2-.'(-'1 = -"'..-3 + 35':1 =3
Xy — 2.1:1 =4
What is degeneracy in a LP problem ?

8 x2=18)
Part C

Degeriptive f Short Fssay Type Quesiions.
Ansmer any six guestions.
Enrh question carries 4 marke,

If A 13 an rox o matrix, ©<n, with linearly independent row vectors, then prove that thers is at

least on r = r submatrix of A which is non-singular.

Tezt the lollowing equations for consistency !

o okan 284wy =5
2ay =329 — 23 —2x4 =2
4%y + Dy + 3y =7

Let K he a cloged convex sot and X bea point not in K. Then prove that there exists & hyperplane

which eontaineg X. such that K is contained in one of the half spaces produced by the hyverplane,
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26. Find the point in the plane » +2x; +3x; =1 in E. which is nearest to the peint (-1, 0, 1).
27. Lel fix] be a convex differentiable function defined in a convex domain K = E,, . Then prove thal

flx), X, =K isa global minimum if and only if (X -X,) Vf(X.,)z0 forall Xin K.

28. Find a point Y in B, such that |[¥ - X,

=4 and Y —X, 15 the vector of steepest desent for the
function f(X) =112 —Ary X +4xy g + 2y + 45:42 at the paint X, ={1,0,-1,-1).
29. Prove that 4 vertex of Lhe sel 8y, of [easible solutions of 1 LP problem is & basie feasible solution.

30. Solve graptically the following LP problem :

Maximize 5y, 4+ 3x,

Subject to 4x;, + 5xy <10
Sxy +2x, <10
3x; +8x, <12
xp =0, % = 0.

41. Solve the following problem using simplex method

Maximize 5x; + 330 +%3

Subject to 3z, — x5 +2x, 27
—2.".'_1_ + 4-:!:3 =13
—4x; + 315 + 823 =10

2| :ED,JJ&_: Eﬂ,xalu.

(6§ x4 =24}
Part D

Long Essay Type Questions,
Ansiper ary two guestions,
Each question carries |5 marks.

32. (a) Construct a set of three mutually orthogonal unit vectors which are linear eombinationa of the
vectors Xy =[1022], X;=[1101), X3={11001
{h) Prove that any interseclion of closed zels is closed,

(¢} Prove that for a set K to be convex it 15 necessary and sufficient that every convex linear
combination of points in K belongs to K.

83, (a) Define a convex polvhedron. Prove that every convex polyhedron 15 a convex set,
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Find a set K iz non-empty, closed, convex and bounded from below {or above), then prove that
it has at least one vertes,

Find the cigenvalues of the matrix of the guadratic form 2x2 4 4x, %, - Dry” +x5> and

determine the nature of the form.

Find the point on the surface z— x*  * which is nearest to the point (3, 6, 4).

Let fix) be defined in a convex domain K ¢ E_ and be differentiable. Then prove that fix)is
a convex fonction if and only if f(xg) ~f (%) 2{xy - )’ V £ (%) for all Xy v K

Use the method of Lagrange multipliers to find the maxima and minima of

(e~ 48 + (x5 - 3)% subject to 36 (x; — 2% + (x, 32 =9,

3. Consider the LP problem ;

Maximize by — 1

Subject to ¥1 ¥ =2
2m +x, 2
X = ﬂ', x5 = 0.
(a) Sove it graphically.

(b) Selve it by using the Big-M method.

te)

Solve it by using two-phase simplex method,
(2 x15=30)




