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‘(a) Define zero divisors in a ring. Let R be the set of

" all real'valued functions defined for all real numbers
]jnd‘er fu-nction,additi()ﬂ and muitip;icatiOH.

: 'Du_:tc'rmine' aI]. zero divisors of R. e (6%)
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W What is Rilpotent ef
""*_fé"lem'ents'-op

2
ement? Ifaandb are nilpotent

a commutative ring, show that a + b
Otent,

| is a]SO nle
g | this may fy; 1f th

Give an example to show that
€ ring R is not commutative.
| (6%2)

. Prove
at U(R'_)_, the set of all units of R, form a rop
nder multiplication of R. (

ermine al| subrings of Z, the se&@‘(not;gers.
| y (6%2)
i N ' A\

B o A0
centre of a& g.@ that centre of a
S a subridg of R, | (6)
e

$

R is a ith a? = a, for all a € R.

, .@commutativc ring. (6)
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.:(ﬂ) Let R be a commutative ring with anity and let :\
a lle d

‘be an .ideal of R. The
el . Then s A
: n show that R/ ( )

3+

if and only if A is maximal ideal.
- (b) Prove that I = <2 +2i > is not orime ided! of £L11

E[_i_]_? what 18 the

L How many elements are in

Sharacteristic of zfi) : (6%)
(c) In E[x] the ring of polynomlals i anteger
coefficients, let 1= (f(x) € Z[x] £(0)="0}. Prove
that I is, not a maxlmai ideal. - \ (6%2)
S\\Q ‘.ﬂ
Jreal

(d) Let R[x] denote @é Sgpolynommls witl
1 > denote the principal

! ceefficients
i e (&} +.1. Then show that
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]
4. (a)IfRisa rng with Unity

and the ¢hgr
drgcler)
R is s 0. then show ) Istic of

1at R contams
lsomOFPh'C to Zn and if the

0 then R cont

4 subring
characlcnstm of R is
ain

“HIS @ subring isomorphic to Z.

£ 8

(6)

(b) Determine all ring homomorphlsm frlmn Z’L
Zyo- _ -'(6?

(c) Let n be an integer with dccnmal reprcscntatlon

8,8y oo By Prove that n 1s dmmblc by 8 if
and only if a)-a, + a,

by 11.

+( l)"ak is dlws;ble'_-
ey ()

a homomo@\ ism from a- f“ eld omo a.;','

j(6J'-f

ces of a vector space
smallest subspace of
).

P,(R), determine
be expressed as -
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i\“] l ct S = {lll, uz. Ba) ll“] hc a 1!1]1’1(}‘ sct 0[‘ vcctors,
Prove that S is linearly dependent if and only if

u, =0 or u,, € span({u,, U, ..., u.}) for some

k(lsk<n). (6)

(d) Let W, = {(a,b,0) € R% a, b e R} and
W, = {‘(O*jb, c¢) E R%: b, c € R} be subspaces of
R, Determine dim(W,), dim(W,), dim(W, n W,)

. and dim(W, + W,). Hence deduce that W, + W, = R}
Is R =W, @ W;? « | ©6)

6. (é) Let V and W be finite-dimensional vector spaces
having ordered bases f3 {\&&\7 ;@p:@ct&vely, and let
T:V—> Whbe linca.r@h'enf'mhahh u € V, show

N

Suv
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