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Part A (Short Answer Questions)
Anster all guestione
Each guestion carries 1 mark.

Define a Euclidean norm of an n vector X

. 1
Find a vector orthogonal to both the vectors 1 -2 2[l and [2 -1 2}
Give an example of two linearly independent vectors in a veetor Space.
Test the consistency of the system of equations Xy +xp=5, Dy + Gy, =2
Give an example of a 2 x 2 singular matrix.
Define a boundary point of & sct.
What do you mean by a convex function ?
Let S={XeE,/|z|=1] then find the convex hull of S.

Deiine the term optimal solution of & L.P, problem

Find any one of the basic solution of the systom

2%y — X3 + 3my = 3
J.'l i 1.’52 — Ed = 4
(10= 1=10)
Part B (Brief Answer Questions)

Answer any eight questions.
Each question corries 2 marks.

Will [2 0 0,(38 3 0'and[1 1 1] form a basis for K. Give your arguments in detail.
Frove that if a vector X is orthogonal to every veetor of

a basis of & BEuclidesn space then X is
orthogonal to every vector in that space.

Prove that W={X/X = (0,0, x3,... 2, )} is a subspace of R..
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22,

26.

terms of nature of the matrix A

State the mplicit function theorem.

Prove that intersection of two convex sets is a conves sel,

Indicate the expression 4x,x, — ¥f —4xf -« is positive or negative definite or indelinite
1 a L] =) - - g

Write the quadratic form xi z,q;f .LJ,;:;’:' F 4y xg + Bxyxy - Bxpx, 0 X'AX form

Write the following L.P, Problem in the canonical form ;

Minimize = 2z, +x, - x4

subject to 2x, - Bx; + dx, = 4
Iy + 6 - x5 = 2
X + x5 + . PR LT |

1 a5 e

t20,x520,x;5 unrestricted,

Whal do you mean by an artificial variable in a LP. problem 7
Solve graphically Maximize 4x, + bry

subject tox, — 22, €2, 2%, + x, =6, %, + 2x, < 5,

J:ll.r!i'-2..'c17:c;_..;= 1

Part C (Short Essay Type Questions)
Ansier any six guestions.
Each question carries 4 marks.

Construct & set of three mutually orthogonal unit vectors which are linear combinations of th
vectors X, =[1 0 2 2]'X. =11 1 01T Ku =[1 100

..{ - [I] 5 II-_'_.. ¥ .t'” II ¥ _'L'I + _\13 -

fX zE_ and V< E_ suchthat V= Ixa v Xy = ”'E then check whether

V is a subspace of E, or not, if =20, give a geometric interpretation for n = 3,

Determine those values of A for which the following equation have a non-trivial selution

E‘!,-I'_. - 'l'_l = 0
dry 2xy =0
Dx, + dxy =0

for each value of A, find the general solution.

Are the following system of equation is constant 7 Justify. What is the rank of the matriz A

£ HXy + X+ =001 + 809 + 2eq vdey =0, 22 4 2y -y =0,




209 Define the relative maxima and minima of o Fonelion. Also fnd e relative maxima and minima

and saddle point if any of £(X)=xf + 2] -3z - 12x; + 25

30. BSolve the follewmg 1 P. Problem by revised simplex metheod :

Maxmze - Exl + Xy — 2o+ L, —

Xy
subject to  3x,; Xy Xz + ox; = 4
Xy Xy + Xy +oxy = 1

2oy o+ Xy + Xy + X5 =
Xy gy Xg, gy e 20
31. Solve the L.P. Problem by Big-M method :

. ay F. i — |  F )
Maximize ¥ = 2, — 3, — 21,

subjectto 2¢;, + x, - 2%, = 3
4 2 — X, =]
4 = =

Fart [} (Long Essay Type Questions)

Answer any two questions.
Each guestion earrics 156 marks,

momials in x of degree moor less than n and define the sum and sroduct
as i+ @tz = Fla)+ glx) and (¢f }(x) =cf (x) forall 7, g € V and O any real number then prove
that V 1s a vector space.

— N a o - a2 . : o
bl Let X, YeE, ST. |X|={x +2f-... 1 22| satisfies the definition of theorem.

(¢) Show that (X + ¥i* «|X- Y =2{x® + 2(v{®

4

£ b X — 2%y | Xy 4 d¥s =1,

b
-

33. (@) Solve tho cquations  bx
:%.‘L'| + 2.'-'.'-'__'_ "1.1'3 3.5.'_'_ B ey 3

L

(b) Obtain all the basic solutions and why x, iz always in the basis

Find all the basic solution of fhe fellowing equafions. Idenlify in each case the basis vectors
and basic varables :

51 TE i (] —- J,-
2z + Az ey = 3
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subject to 36(x, -2} +(x,—3) =9.

35. (a) Explain briefly the simplex method.
(b) Consider the LP Problem :
Maximize 5z, — 3x, + 4x4
gubject to ¥y —xg <1, — 3y + 25+ DxgS Lty —xg =1, %, 20 x5 20, 2, unrestricted
Write the problem in the standard form.
(¢) Solve the L.P. Problem in (h) using Simplex method.

(2 = 15 =-30)




