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Group-A [4x6 = 24]

1. Show that the intersection of two vector subspace is also vector subspace of a vector space. Is
the union of two vector subspace is also vector subspace of a vector space? justify your answer.
Let S be the set of all integers. Given a, beS define a~b if a — b is an even integer and prove
that this defines an equivalence relation on S.

2. Define diagonalizable. Show that the matrix A = B g] is diagonalizable. Define congruent

Modulo n. Let a, b, ¢, d € Z with a = b(mod n) and ¢ = d(mod n) , then prove that
a+c=b+d(modn).
OR

Define finite and infinite Dimensional vector space. Show that two finite - Dimensional vector
space are isomorphic to each other if and only if they have same dimension.
3. Show that two finite dimensional vector space are isomorphic if they are of same dimension.
3 =7 =2 2
-3 5 1 0
6 -4 0 =5
-9 5 =5 12

4. Find the LU factorization of A = . Use this LU factorization of A to solve

-9
AX=Db,where b = ;
11
Group-B [6x4 = 24]

5. Find the coordinate vector [X]z of X relative to the given basis

1 -3 2 -8
B = {by, by, b3} where b, = [—1 ,by = [ 4 ] ,bsy = [—2 , X = —9].
-3 9 4 6
6. Find the row space, column space and null space of matrix:
3 5 11 5 8
A=fo0 0 2 1 5 ]
6 10 22 10 20
OR
What do you mean by row rank and column rank? Find the row rank and column rank of
1 2 3
matrix:A =12 5 8].
4 10 8

7. Show that any set of eigen vector corresponding to distinct eigen vector of matrix is linearly
independent.




10.

11.
12.

13.

14.

15.
16.

Let, B = {uq, u,} where, u; = (1,3), u, = (—2,1). Let, € = {v,, v,} where, v; = (2,7),

v, = (1,2). Define linear transformation T such that T(u,) = 2v; — 3v, and
T(u;) = v, + 4v,. Find the matrix A such that [T (x)]e = A[x]z.
I State the Cayley-Hamilton theorem. Find A~1 by using

5 2 1
Cayley-Hamilton theorem where A = |1 1 7 |.
3 0 11
x+5y=4
Find the least square solution of the system: 3x +y = —2
—2x +4y =-3

Group-C [6x2 = 12]

Show that Kernel of linear mapping is a subspace of the domain of that mapping.

If for any square matrix A given that = PDP~! | where D is diagonalizable matrix and P is

interval matrix then find expression of A¥.

Define Mutually orthogonal vectors. Verify that the sat U = {(1,0,0),(0,1,,0),(0,0,2)} in R3

is a basis for R3.
Show that R?*2 is isomorphic to R*

Expand (3u + 5v,4u — 6v) and find the value of [|u + v|| where u = (1,2,4),v = (2,—3,5).

Define Harmitianmatrix. Verify that the matrix:
4 34+4i 1450
A=| 3—i 6 4i
1—+5i —4i -5

The End



