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Instructions:
(1) Use of Programmable calculator & any other electronic instrument is prohibited.
(2) Instructions written on main answer book are strictly to be obeyed.
(3) Draw neat diagrams and figures (if necessary) at right places.
(4) Assume suitable data if needed.
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Attempt the following questions:
An angle between vectors u = (1,0) and v = (0,1) is
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The vectors u and v are orthogonal to each other in inner product space (01)

V,then<u,v > =

@ 0 (® 1 (9 1 d w
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The Eigen value of matrix A = [O ) ] are

@ land-2 (b) 1 and2 (c) -land2 (d) None

An angle between v = (x,y) and w = (—y, x) where x = y # 0.

@ 0 (® = ( 2t @@ 3
Is set S = {uy, u,} where u; = (2,0) and v, = (0,2)is basis for R??
(@ True (b) false (c) both (d) none

Define : Angle between vectors in inner product space V.

Define: Orthogonal set in inner product space V.
Define : Inner product space.
Define : Orthonormal basis for inner product space V.

Define : Orthogonal compliment.

(01)

(01)

(01)

(01)

(01)
(02)
(02)
(02)

Page1lof3



Attempt any four questions from Q-2 to Q-8
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Attempt all questions
Compute the angle between u = e; and v = e, + e, in R?, where

e; = (1,0)and e, = (0,1).

Letx,y,z€ Vletx L yandy L zthen prove thatx L (ay +
Lz, VafEF.

Prove that ||x|| = |lyll @ (x —y) L (x + y).

Attempt all questions

Let v and w are two non-zero vectors in V withv L w let , B € F such
thatav + fw = 0thena = B = 0.

Prove that for any x, y € V, show that ||x + y||? + |lx — y||* =

2([lxl1 + 11y l1%). . L, L,

Show that the vectors u; = (g'_g'g) JUy = (E’E’_§) ,Ug = (g'g'g)
are orthogonal to each other in inner product space R3.

Attempt all questions

let S be a non-empty subsetof V, letS={v e V| <wv,s >=0 ,Vs € S}
then prove that S+ is vector subspace of V.

Show that the parallelogram is rhombus < the diagonal are
perpendicular to each other.

Find the orthogonal projection of u = (1,—2,3) along v = (1,2,1) in R3
with respect to Eclidean inner product space.

Attempt all questions
Prove that any orthogonal set in inner product space V is linearly
Independent.
Prove that x and y are orthogonal < ||x + y||? = ||x — y||?
0 0 2
Find the Eigen values of matrix A = [0 2 0]

2 0 3

Attempt all questions
let T:V — V be a linear transformation then prove that the following
statements are equivalent.

M T is orthogonal

(i)  NTxll = x| ,vxeV
(iii) T maps orthonormal basis to orthonormal basis
Solve the system of linear equations by using Cramer’s rule x +y =
0, y+z=1, z+x=-1.

a
Show that det( 1 a;z) = aq103; — Aq2031.

Attempt all questions

If V.= R?and x = (x1,x,)&y = (y1,¥2) € R? then show that the area
parallelogram spread by x and y is det(x, y).
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Let V be an inner product space, then the map f(x,y) =< x,y > is
bilinear map.
Prove that det(AB) = det(A4) det(B).

Attempt all questions

State and prove Riesz representation theorem.

Apply Gram-Schmidth process to obtain orthonormal setS = {uy, u,, us}
Where u; = (—-1,0,1) ,u, = (1,—1,0) ,uz = (0,0,1).
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