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/d^^Define an integral domain with an
example. 1+1=2

Let J? be a ring with unity 1. Show that

(_l)a = -a = a(-l), Vaei? 2
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( 2 )

© Prove that a field has no proper ideals.

Prove that in a finite commutative ring
unity, every prime ideal is

maxunal.

(e) Mswer any tmo of the following
questions : 5x2=10'

h ' of 2x2 matriceshaving the elements as real
um ers. Then show that the set of

niatnces of the -type

0 a

0 b

subrini* u- ^ example of a-hring Which ie not an ideal.

t"
. "'J A?

Let J? be a r-rw
unity and s with

that 5 is an int ®how
S r-an integral don,^^

only if s is prime.

{ 3 )

(iii) Show that each pair of elements in
a principal ideal domain has the
greatest common divisor.

2. kernel of a homomorphism.

C be the ring of complex numbers. Is
the map / : C such that

f{x + m = x-iy

where x and y are reals, a ring
'' homomorphism? Justify.

R and R' be two rings and fiR^R'
be a ring homomorphism. Show that

(i) -fP) =0', where 0 is zero element of
J? and 0' is zero element of J?';

(n) /(-a) = -/(a). Vaei?.
2+2=4

^termine all ring homomorphisms
from Z to Z where Z is the ring of
integers.
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(^) state and prove the first theorem of^
isomorphism.

Or

S 01 -R, then show that

3+r "p

^ "srTr

Define a vector space.

Prove that « , 1
indenenH ®^t)set of a linearly J^dependent set is linearly independent.

the set (a ], 1), 0, 2. 3), (a -1, 1)}
a basis for R3? Justify. 3

(d) Ut IV be a subspace of R4
-a 5, -3). (2, 3. 1, -4)_ (3_ _3_ _gjj

Fmd a basis and dimension of w. 3

(e) J-ft and W, be tv,o suh
Then show that ^ospaces of y

dim(lV, 4 iV,) = dim IV, +dim IV, -dimiu.
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Or

Let V be a vector space of n-dimension
and W be a subspace of V. Show that
any basis {W^, W^] of W can be
extended to a basis {V^, V2, l^n) of V"
such that V; = Wj, V 1 ̂  i < fc.

What is the range space of a linear
tr^sformation? f

Prove that the map Ti R^ defined
by

r(x;iA2) = (^2/)> V(x,ia^6R^

is a linear map. 2

Consider the map TtR^ ->R^ defined
by

T(;^ M = +

■ Show that T is one-one and onto. 2

(d) Find Im rand kerT. where T is a map
r:R^ ->R^ defined by

T(x, u^ = {x+2y-z, y + ̂ x + y-24 V(;t, y
3+2=5
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swer any/our of the following questions :
5x4=20

fî te dimensional

isomorphic if and only if

diin(V) =dim(IV)

(^} Letr:K3^|.3.
by ^ map defined

Prove that Tis invertible and fmd T"!.

Show that r-i ^
inv^u. •"'-^^'isUnearif Tismvertible.

(^) Let T; R3 . ]U2•«■ -^IK g,
linear and °®

and S(x;i^=(_2x;j^
Find sr.
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rej Let
Pi={(LO), (0,1)}

and P2={(^2), (2,3)}

be two bases oflR^. Find the transition
matrix P from basis P2 basis Pj.

(f) Let V and W be two vector spaces and
TiV -^W be a. linear map. Show that

dim F = rank T+nullity T

(q) Let —>]R.^ be such that

<|)(J4 !/) = (*-M * + 2^' (Jti 21)^®^
and ^ be linear. Prove that <j) is an
isomorphism.

★ * ★
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