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Mathematics
| ALGEBRA
Time : Three hours ‘ Maximuﬁi : 75 marks
SECTION A — (20 marks) |
. Aﬁswer ALL queetions.
I (A | Choose the correct answer. BGx1= 5)

1. Ifnisa posmve 1nteger and a is relatively prime
to n, then :

&) o) clmodn () a*) = 0mod n
(©) '™ £1mod1 @ o™ =nmodn

2. A mapping ¢ from a group G into a group G is

said to be a homomorphism if for all a,beG

() ¢(%)=f;§‘;) ® ¢(ab)='¢(a)¢(b)k' B

© ¢(ab);£ ¢(a)p(b) (d) None of tﬁe above

If U is an ideal of a ring R and 1eU, then
U.. . . . .

@ R (b)’R/U,

@ RU @ UR

If f(x), g(x) are two non zero element of F[xl then ‘
deg(f(x) g (x))= R

(@) deg/(x —d‘eg,g(x) ®)  deg/(x)degglx)

)
(c) 'deg flx)+ degg(x) (d) deg f(x)/vdeg g(x)

If ae K is algebraic of degree n over F, then

[F(a) F]= n+1- (p) : F.(a)=\F

© [Fla):Fl=n @ [F(a):F]=rg—1

 (B) Fillin the blanks: . (Bx1=5)

The null set is the set having ‘

If G is'a finite group, and H#G is a subgroup of
G such that Q(G) X i(H)! then H must contain a

normal suBgroup of G.
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10.

IL

11
13.
"
15.

16

~divisor is a unit of R.

" IfaeRisan

. In the Euclidean ring R, @ and b in R are said

to be- if their greatest common

—and a|be, then‘alb'br
alc. S ' '

If T“p(x)_e Flx], then an element a lying in some

extension field of F is called a root of plx) if

Answer the following questions.
Define mapping.

Define Kernel.

Define homomprp.hism..

Define Primitive. -

Define Algebraic extension.

* SECTION B (5 x 5 = 25)

: Anéwer ALL questions, .’chobising either (a) or (b).

(a) If O'ZS‘—>T,:>Z'IFT—‘)U‘, and y:Ub—éV, -

then prove that (5 o7)= o o(zou).
Or |

~ (b) Prove that HK is a subgl_'oup of G if 'and\.

only if HK = KH .
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(Gx2=10)

17.

19.

(@)

(b)

(a)

)

‘(a)

()

then -

Show that if ¢ is a homomorphism of G into

G with kernel K, then K is a normal

subgroup of G ..

Or
Prove that cpnjugaéy is an equivalence
relation on G. )
If R is a commutative ring with unit
element and M is an ideal of R, then prdx}e

that M is a maximal ideél of R if'and only

if R/ M is a field.

Or
If p is a prime number of the form 4n+1,
prove  that the - congruence
%% =-1mod p.
State and prove the division algorithm..

. .Or

If u,ve V then prove tha‘tv I(zi, v)l < "uu |-
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20. ‘(a) If K is a finite extension of F, then prove
that G (K, F) is a finite group and its orders,
olG (K F)) satisfies o(G(K,F))‘S_[K . F].

Or

(b). Let f(x)e Flx] be of degree n21 , then prove

_that there is an extension E of F of degree

| at most n! in which f (x) has n roots.
SECTION € — (3 x 10 = 30)
Answer_ anyv THREE q1.1estions.' | '
21 If G isa éroup, then pr(;ve that |

(a) The identity element of G. is unique.

- (b) Every‘ a € G has a unique inverse in G.

(c) Forevery aeG, (cz"1 )_1 =q.

@ TForalla,beG,(a,b)  =b"a.

22. If p is a prime number and plo(G), then prove

that G has an element of order p-
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23,
24.

25.

~ State and prove Unique Factérization ,Theofem.

State and prove Eisenstein criterion. .

Prove that the element ac K is algebraic over F

if and only if F(a) is a finite extension of F.
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