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BACHELOR'S DEGREE PROGRAMME

Term-End Examination
c\1	 June, 2010

O	 ELECTIVE COURSE : MATHEMATICS

MTE - 6 : ABSTRACT ALGEBRA

Time : 2 hours	 Maximum Marks : 50

Note : Attempt Five questions in all. Question no. 7 is

compulsory. Answer any four questions from questions

no.1 to 6 calculators are not allowed.

1.	 (a) Find the signatures of the permutations

	

11 2	 3 4) 
and 

11 2 3 4)

	

2 3	 4 1	 2 1 4 3 Also

Show that there is no permutation r in S4
that satisfies

	

(1 2	 3 4) 
0	

(2 1 4 3
1 2 3 4)

o- = cr 0

	

3	 4 1	 )

Show that 2 is an irreducible element in

Z	 , but not a prime element.

a 1Let G= {(0 0) a E R	 Is the usual matrix

multiplication a binary operation on G ?
Give reasons for your answer.

4

4

2

MTE-6
	

1	 P.T.O.



	

2.	 (a) On R x R define a relation by (x 1, yi ) is	 3
related to	 (x2, y2) if and only if

X i +
	 2	 2

-1- y	 2 +Y 2 check whether this is

an equivalence relation or not. If it is
represent the equivalence classes algebraically
and geometrically. If the relation is not an
equivalence relations, define a relation on
R x R which is an equivalence relation.
Find an element of order 30 in S11 . Justify	 2
your choice of element.

Let I = (x— 7, 15) in Z[x] . Give two distinct 	 5

non-trivial element of R = z IT • Further,

if 4 : Z[x] ---> Z[x] : 4 (f(x)) = f(x + 7), then

show that 4) is a ring automorphism.

	

3.	 (a) Let G be a group and	 4

Z (G) = la e Glax = xa V x e G} . If

G/z(q is cyclic, then show that G is an

abelian group.

(b) Let G = {a € RI a 	 —1} . Define * on G by	 4

a*b = a + b + ab v a, b E G show that
(G, *) is a group
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(c) Give a maximal ideal of Z7[x], with	 2
justification

4.	 (a) Apply the principle of induction to show	 3
that 22n –1 is divisible by 3 for all n E N

Let M2(Z) be the ring of all 2 x 2 matrices	 3
over integers and let

R . {ia a b a –b b)
a,b E z} . Check

whether R is a subring of M 2(Z) or not.

Let R and R' be commutative rings. Let	 4

f : R ---> R' be an onto homomorphism. If

I an ideal of R, is F (I) also an ideal of R' ?
If f is not surjective, then must f (I) be an
ideal of R' ? Give reasons for your
answers.

i
5.	 (a) Show that	 (x2+1) is isomorphic to the 	 6

field C.

(b) Give examples of groups H,K and G such	 4

that 171 and k are groups but —H is not a
K G
	

G

group. Justify your answer.

R[
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6.	 (a)	 Let G be a cyclic group of order 15. Find all 	 3
the elements of order 15 in G. Give reasons
for your answer.
Show that an ideal I in C[x] is a prime ideal	 5

if and only if I = (0) or I = — a) where

a E C.

Does there exist a ring with 16 elements ? 	 2
Justify your answer.

	

7.	 Which of the following statements are true ? Give 10
reasons for your answers.

If f(x) E R[x], where R is a ring, then the
number of roots of f (x) in R can be more
than deg F .

z[x] 
Char f(x) ) = deg f (x)

If k is a field, then so is k[x]
If A,B,C are three sets such that
Au B=Au C, then B=C

(e)	 Sm x Sn = Smn
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:	 T.* so4	 drH TC,N l V.	 7 (NM ) ciV-11 .v1 .0 t I

?7. 1# 6	 wir5RRY drH f",3	 ;;),(170-)ej

riTi)Tr ,m4	 3.7-1-47e	 dYt I

1.	 (a)	 st)+-rol q 	4

(1 2 3 41 2 3 4
*	 *fq---a-(2 3 4 1

)
	 (2 1 4 3)

gild 1FA71 zff 9# f<WqR fWS4 14 ch)i 	 -II

911 1-1-cl q a. -le t	 :

(1 2 3 41 2	 3 4
G. cr 

(2 3 4 1) 0= 0 (2	 1	 4 3)

fa ohm t I

f<UT ft'2,Z []9 .43 	 3-W14f-*-9- 	4

311.111 31774 7t t I

a 1
‘IRG= 0 0 Ra E 'EIT 317T 317:7

4,pm G ITT fgaReTt 141Wqr t? 3P:A 31(

chltul sitlIW I

2
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2.	 (a) (x1, Yi), (x2, Y2) t 4c14 t qk 3T itqF zit
	 3

X2 +Y
11 =x 2 +Y 2 gRIRxII ITT 	.) #4.4

	

2	 2 	

trftlitsra. W-47 Ar-c4	 4.4.4	 r-dt

#40-zrr-Tel qrqt,t4lAitruicilq

	

A-TeTur AT1 	P-R4zio-Af---A-RI qrq 4.1q.

cc-TaT T144	 R x TR 7W 	 #49'

9TTic -4f4R 7). 1-Fr-d-r #4 .4 t I

S11 --1-fe 30 am 3-1-d74 qiid T17I 347-4	 2

31-6N t 	  *PE W.-4R I

Trri 	 Z[x] 14I= (x- 7, 15) . R = Z[x)/

	

3101T-3T-rr	 c	 3T-474 -d'iTR I Tt:Ik

zifq4: Z[x] —> Z[x]: (f(x)) = f(x +7),

ffq rqUrR	 .) aci q *cut:biro' tl

	3. 	 (a) 1:11. 	 c '7W Trly t
	

4

Z (G) = fa E Glax = xa V x EG . qrq

G/z(q	 t, ff4 t'UT-47I i G	 ct.) 34T491-

Triyti

(b) 149 	  = fa ERIa � -11.	 4

a*b = a+ b+ ab v a, b E G g.R1 G 1:17 *

"crftinfisM Wr77If-41177f (G, *) lq,ITV t I
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(c) 'artz Tri-o Z7[x]	 ••zfwEE5 qumicm1
	

2

%-TR I

4.	 (a) 31.1719. 	 gum tiNrqg TT ift neNtm	 3

22n — 1 "AfditI

TER 	 	 -Turfct TR 71-11" 2 x 2 3-1TaTe	 3
goi t atIT TTR 	 	 :

{1R=	 a—
a b a b b	 a,beZ Z. 41*.ti "rR7

M2(Z) f d t-i clog t tri	 I

	 R 3	 R'	 aciti t I	 4

rilR7NI f : R --->	 t I

•

	 R	 Bch ttu l zilI gn t, '74 T=11' F (I) 111-R'

qu othic-ft 1 4 11 .? Tftf 31-5TqW •Te t, 'ff4

Wf (I) R'	 Att\t i1	 +11? T4 3714

dlt . t chltu l 'Wd-TR I

5.	 (a) fqgfIR	 R[/(x2 +1) Oqc*TFrn-tti

(b) t 	 'MT-41 H,K 3thG	 dcw u t 	  Wer
K	 G

'TV	 • r"•*7	 •9-41 t	 374H	 K	 H
arts	 -artsz
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6.	 (a)	 -149.	 G .4.fa 15 WF	 Trly tI G 14
	

3

'WE 15 t Tr* 3ITT-4 7Hci	 i T l 3174 311( •

4dI I

f T	 "ft- C[x] 14. T 1\41 010 	 I	 31gTTwi	 5

	  t, 1	 k 391T t om q k I = (0) zif

I= — a) Aeia E C.

7EI1 16 31-1-zA 	 	 t? 3174 311t	 2

I

	

7.	 1-1 4--Ircifigo 4A- cr1-1	 w49. 	t?	 3Tcr4 dItt .	 10

chlt u i A-d1-4 I

qkf(x) E R[x],	 ot-) aria t 	R .14 f (x)

4(sq lhila f tr 	 	 al- t

Z[x] 
Char (1(x)) = deg f (x)

-Eft k 	 4-q t c .q. k[x] iff 44 	 + ii I

iiq A,B,Ct4 flIma q 	 ,141.AuB=Au C, T4

B = C.

(e)	 Sm x Sn = Smn
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