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ELECTIVE COURSE : MATHEMATICS 

MTE-06 : ABSTRACT ALGEBRA 

Time : 2 hours 	 Maximum Marks : 50 
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Note : Attempt five questions in all. Question No. 7 is 

compulsory. Answer any four questions from the rest. 

Use of calculators not permitted. 

1. 	(a) Let G be a cyclic group of order n generated 
by a show that am generates G if and only if 
(m, n) =1. 

(b) Consider the ring R—Z3  [6
x] 

<x —1> • 

(i) Check whether R is a finite ring or not. 

(ii) Check whether R has zero divisors. 

(iii) Check whether R has nilpotent 

elements. 

4 

6 
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2. 	(a) Define "Signature of a permutation." Show 	4 

that it is a homomorphism from Sm  to Z. 
Also find the signature of (1, 4, 5) in S5, using 
the definition. 

a b 

	

(b) Let R= {1.13 a  la, b E Z be a ring with 	6 

respect to the usual addition and 
multiplication of 2 x 2 matrices. 

(1)=1

Let 4' : R —> Z be defined by 

a b  
b a ) = a—b. Show that : 

(i) 	szl) is a ring homomorphism of R onto 

(ii) Determine ker 
(iii) Use the Fundamental Theorem of 

Homomorphism to determine 
whether ker cl) is a prime ideal. Is it a 
maximal ideal ? Justify your answers. 

3. 	(a) Let G be a group and H, K be subgroups of 	5 
G, each of order p, where p is a prime 

number. Show that either H n K = iel or 
H = K. Is the result true if p is not a prime 
number ? Justify your answer. 

(b) Give an example, with justification, of a ring 	3 
R and its ideals I and J such that IJ#InJ. 

(c) 	Find all the units in Z[V-2-] . 	 2 
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4. (a) Let G be a group and 
	 4 

Z (G) =1a EGI ax = xa exEG 1. Show that 

Z(G) is a normal subgroup of G. Further, 

G  
check whether Z(G)  is abelian or not. 

(b) Let K be a finite field of characteristic p # 0. 	6 

Then show that K has pn elements for some 

nEN. Further, give the characteristic of a 

field with 32 elements. 

5. (a) Write two distinct equivalence relations on 	5 

the set S = { a, b, c }, justifying your answer. 

(b) Give two distinct rings whose quotient field 	5 

is { a + bi } I a, b E Q I. Justify your answer. 

6. (a) Prove, by induction, that 0(Si.i) = n! e n >1. 	5 

(b) Show that I = { (a, 0) la E Z } is an ideal of 	5 

the ring Z x Z with respect to the component 

wise addition and multiplication. Also give 

two distinct elements of Z x Z/I. 

7. Which of the following statements are true ? Give 10 

reasons for your answer. 

(a) S5  has an element of order 6. 

(b) Every infinite integral domain is a field. 

MTE-06 	 3 	 P.T.O. 



(c) A group homomorphism 41 Z50  _> Z50  

41 (11) = 115.  is an automorphism. 

(d) A group (G, + ), with multiplication* 

defined on G, makes G a ring. 

(e) For any set A, A L.) 4=A L.) A. 

MTE-06 	 4 



71:Lti-06 

ki1 -1(41 314TRT ch1400-1 (4- * 111-  
1 t in 	TRIVI 

qt-11-e1't, 2012 

zE 	kiickemo-i : +i uici 

ull._ 06 : 3rgr4 ,T141 uto 

tWiel : 2 E1T4 
	

airgiWffq 3T : 50 

T-NT.W : 70% 

: 	rriv TR-qY drU c') ‘.4 1 / WI 7 cMri/ 

wrf   v*7 gv4 

3T/77 	e-/ 

1. 	(a) 149.  OVA G, a gRI \FI -Rf 	n -4TM -) 	 4 

fraWR -rW am, G 	chkcII t irq 

3117 *TO.  eirq (m, n) =1. 

[   
(b) 	R=Z3 

< x

x]

1 > 
I f 	I 

wig --rM7 R 7thfl:rd 	t zET 	I 

	 "0177 R 7[4:1-k ITEA-W X11 f TIT 

•-l •  I 

(iii) Zlimfi—A•7 et) R 7:{1TTt 31-dzfq 

zif 	I 

6 

(i)  

(ii)  
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2. 	(a) 	9b 	Ohl t9T►fEra 	►  -km-47 
	

4 

sff, 	Z 	-) (-14-iichtRol t I LIFOTITIT 

WITT 	S5  -1 (1, 4, 5) 	1.ft 711c1 

(b) 	(-11FA 	R= a  I b Z} 	 6 2 x 2 b a 

,14-1 ►  3* Tit  	1, q-o-zr t I -41-F 

a b 
: R —> Z, (1)=1b  a = a—b TZT 

LiroTrfErd t I fqur-4-7rm : 

(i) R 	Z 	c:11 3 I 	Ic q-07:1 (-14-11c111 td1 

t 

(ii) ker (1311:1171 •WrI77I 

(iii) ker 	t$  3114Twf quismici( ►1 	q$ 

cf-A 	 -14-ficbirot t 	747 

	

-5171-17 	 quoi ► aci 

t? 3T EA 	 4? -afE 

	

3. 	(a) 1:1-F 	oh Trly t3t17 H, K 	wIfE p 	5 

	

ar d4m4-0 t 	.) 3P111 ti 	rtI fra-r-R 

rch TIT IHnK= fel TIT H=K tl Tifqp3P.TTI 

(-1(sql 	(i-e41 Rht 9.ft 	Tre Q111 ? 

31174 dlt a.C1 -afe 
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(b) Et 	i.) c R afR 	quiAlaroq 

	

J 	) tziT dqiut q1r\31 f-ATft Fri 

Ij#InJti 

(c) aff] 	1-111ch gild .A-F—A-R I 

4. 	(a) 1:FT9 c-iir\TR G 	717 t 

Z(G)=1a€Glax=xavxeGI. f 	fch 

Z(G), G 	ki 14-1 irci 'My t 1 	3T11L Zarf 

(b) 1419.  ri1 f 	A K 31-5MAiful7 (p # 0) 1-.-01 Ict) bra 

4-111 -ku77 rch K pn awid 	nEN 

Tqk 3-TT4, 32 3IWQ 

qlr\Tti 

5. (a) T111-cc4c1 S={ a, b, c 1 	3-1d7-31-07 

4.1Q- 	f-ofa7 aQlr 31-9-4 31( .1.1 

(b) 	 fdilTrf 

{ a+bi H a, b € (2 } tl 3T11-4 3zit chi 'at 

WI F—A7 I 

6. (a) 	3ITTP:F "gR1 41.5. 	(t) 0(Sn) = n!vn>1. 	5 

(b) 	fq-U77 	rch I= { (a, 0) la E Z} 44 m 	,T14-11 	5 

3A--{ qua 	t-114T 	z x Z 	quiz111M 

tl ZXZ/I 	3T-ffrr-31--ffrr 3T-q-zr-q 1.11-  

3 

2 

4 

6 

5 

5 
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7. 	"47177 	 ch 	 t 13 d71.) 10 

t chltul 111.  q'lizTR I 

(a) S5  -*1 -.)-rZ 6 am' 	Ord 	t I 

(b) TEAt 3TErRftru stpfl474 -51iff 	r) 	tl 

(c) 	TFLT ,HHIchl 0141: Z50  —> Z50  (1) (11) = 15 

	

1.)   t I 

(d) 	(G, +) Lm 	t 3117G TR iluii*LIRITrftsm 

t, 	G 	.) '1041 	,4tor t 

(e) "F-111.  wscciq A .k rci. A ud)=AuA. 
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