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N.B 1) All questions are compulsory.
2) Draw diagram whenever necessary.
3) Use Only blue or black pen for writing.

Q1 A) Attempt any one: 08
1. If T is homomorphism of a vector space U onto a vector space
then prove that V is isomorphic to U/W.
2. Ifvy,v,,..., vyare in vector space V, then prove that either they are linearly
independent or some Vjis a linear combination of the preceding
onesvys ¥y, ..., Vioigs :
B) Attempt any one: : 07
1. Prove that the sum of two subspaces of a vector space is a subspace.
2. If'F is a field-of real numbers, then prove that the :
vectors(1,2,0,0),(0,1,—1,0)and(0,0,0,3)in F®are linearly independent over F.
Q2 A) Attempt any one: ' 08
1. If'V is finite-dimensional vector space and W is subspace of V, then prove
thatA(A(W)) = W. :
2. If W is subspace of a vector space V then prove thatWW +is subspace of V.
B) Attempt any one: 07
1. If Wyand W, are the subspaces of a finite-dimensional vector space V, then show
that: '
AWy NnW,) = A(W,) + A(WS).
2. Prove that the intersection of two submodules of a module M is a submodule of
M. ;
Q3 A) Attempt any one: 05

1. Ifa,b, c are real numbers such thata > 0and aA? + 2bA + ¢ > 0 for all real

number A, then prove that b? < ac.
2. If Vs a finite-dimensional inner product space and W is a subspace of V, then

prove that(W+)* = W.
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B) Attempt any one: ‘ 05
1. IfT is a homomorphism of a module M into a module N, then prove that I(T) =

{xT | x € M}is a submodule of N.
2. IfV the set of all continuous complex valued function on[0,1]with inner product

defined by
F©),9®) = [, FOI@a,

then show that:

| (F©,9@)I < [, 1 £() 1 dt [ |g@)]Pdt.

5 3?}3\0 YALq N
Q4 Choose the correct alternative and rewrite the sentence. 1@ S\ 10
j st Q“
1. The inequality |(u, v)| < ||ul| ||v|| is known as : "::i \Q}
a) Bessel's inequality b) Schwarz mequah'ryﬁ N
¢) Triangle inequality "~ d) None of these \“\ N ¥

2. IfU and V are vector space over the Field F, if TU - V is homomorphlsm then
the Kernel of T is given by Ker(T)=
a{u e V/T(u) = 0} b){u € V/T (u) = v}
cH{u € U/T(u) = u} df{u e U/T(u) =0}

3. If T is a homomorphism of module M into N, then T is isomorphism if
a)K(T) = (0) b)K(T) =T
OK(T)=M dK(T)=N

4. Let W be a subspace of vector space V thenW n W= .
a)(0) b)(1) c)p d) None of these

5. If T is a homomorphism of U onto V with Kernel W, then V is isomorphic to

by or s
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