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BS¢ DEGREE EXAMINATION MAY 2025
(Sixth Semester)

Branch — MATHEMATICS WITH COMPUTER APPLICATIONS
LINEAR ALGEBRA
Time: Three Hours 7 Maximum: 50 Marks

SECTION-A (5 Marks)
Answer ALL questions

ALL questions carry EQUAL marks (5x1=5)

Ef A is an invertible n x n matrix, then for each b in R®, the equation Ax =b has the
unique solution S '

() x=A" (i) xb=A"
.(iii) x=Ab (iv) b= Alx
Let V be a finite-dimensional vector space and let n =dim V. Then subset of
V which contains fewer than n vectors can span V. -
(i) finite (ii) infinite
(iii) no (iv) only one
The null space of T is the set of all vectors o, in V such that Ta =
@O 1 (i) ¢ (iii) oo @Gv) 0
A finite-dimensional real inner product space is often called as a space
(i) Euclidean (ii) unitary
(iii) finite (iv) infinite
Which of the following is an eigenvalue of A if and only if A is not invertible?
@ 1 @) -1 (iif) o0 (iv) 0
SECTION - B (15 Marks) |
- Answer ALL Questions
ALL Questions Carry EQUAL Marks (5x3=15)
a  Ifvyand vz are in R® and H = Span {v; v2} then prove that His a subspace of
R™. . : _ : .
; OR
b  Determine whether b is in the column space of A, when A = ['_1 . _63 ::J and
-3 1 §)

=[3)

a A non-empty subset W of V is a subspace of V if and only if for each pair of
- vectors ¢, p in W and each scalar ¢ in F the vector co, + B is again in W. Using
logical proof, justify this statement.
OR
b The subspace spanned by a non-empty subset S of a vector space V is the set of
all linear combinations of vectors in S. Justify this, using valid proof. ‘

a  Analyze that, if A is an m X n matrix with entries in the field F, then show that
row rank (A) = column rank (A).
OR

b  Considering V and W as vector spaces over the field F, prove that the setof all
linear transformations from V into W, together with the addition and scalar
multiplication, is also a vector space over the field F. '
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If V is an inner product space, then for any vectors ¢, § in V and any scalar c,

prove that (i) (e | B)f < Iluglliﬁll (if) fleu + BI| = flodj -+ 1B}

Prove that an orthogonal set of non-zero vectors is linearly independent.

If n x n matrices A and B are similar, then prove that they have the same
characteristic polynomial and hence the same eigenvalues (with the same
multiplicities).

OR
Obtain a formula for AX, given that A = PDP~, where

A=[7 2}}):[7 2)andD=[5 o]
—4 1 -1 -2 0 3

SECTION -C (30 Marks)
Answer ALL questions

ALL questions carry EQUAL Marks (5x6=30)

Use the inverse of the matrix [2 :) to solve the system 3x; +4x2 =3, 5x1 + 6x2= 7.

OR
If A and B are n X n matrices and E is an n x n elementary matrix, then prove that

ifEi I t
dot EA = (det E)det A) where det E= | | gy 5

r if E is a scale by r

Also show that det AB = (det A)(detB).

Prove that the field C of complex numbers is a vector space over the field R of

real numbers.

OR
If V is a finite-dimensional vector space, then prove that any two bases of V have
the same (finite) number of elements. Analyze this statement.

Let V be a finite-dimensional vector space over the field F and let {ou, ..., aa} be
an ordered basis for V. Let W be a vector space over the same field F and let B, .

., Pa be any vectors in W. Then prove that there is precisely one linear
transformation T from V into W such that Toy = f;,j =1, ..., n

OR

Let V be an n-dimensional vector space over the field F, and let W be an m-
dimensional vector space over F. Then prove that the space L(V, W) is finite-
dimensional and has dimension mn.

Prove that every finite-dimensional inner product space has an orthonormal basis.
OR

Let W be a finite-dimensional subspace of an inner product space V and let E be

the orthogonal projection of V on W. Then prove that E is an 1dempotent linear

transformation of V onto W, W is the null space of E,and V=W & wt

Analyze the long term behavior of the dynamical system defined by i1 = AXi (k

0.6 0.95 0.03
= [N i = d A=
0,1,2,...) with xo [0_4J an (0.05 0.97)

OR
05 -06

and then find a basis for each
075 1.1

Calculate the eigenvalues of A = [

eigenspace.
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