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%LCHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 
June, 2020 

TE-06 : ELECTIVE COURSE : MATHEMATICS : 
ABSTRACT ALGEBRA 

Hours 	 Maximum Marks : 50 

to : (i) Question No. 5 is compulsory. 

(ii) Answer any four questions from the 
rest of the questions. 

(iii) Use of calculator is not allowed. 

(a) Check whether or not Z is a group with 
respect to the operation *, defined by : 3 

a*b=a+b+1 

(b) Show that there is no non-zero ring 
homomorphism : 

f : Z5 --0 Z7 

(c) Find a maximal ideal of R [x] containing 

the ideal (x2  — 1, x2  — 1). 	 4 

P. T. O. 
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2. (a) Let : 

S = 	Q I (q,7) = 1} 

Define a relation - on S by 13- - 
q b 

71 (bp - aq)1  . Check whether or not - ie 

equivalence relation on S. 

(b) Let : 

= (J9 (x) e Q [x] P (0) = 0 = (1)} 

Show that J is an ideal of Q [x]. Also, fir 

monk polynomial that generates 

ideal J. 

(c) Give two distinct elements of the group 

C [x]  

(x3  + x) 

with justification. 

3. (a) Show that every element of —Q  is of fiu 

order. Further, if G is any group and H 

proper normal subgroup of G, must ev 



(c) Check whether or not F = 	
Q [x] 

 
(2 — 6x + x3) 

is 

3  I 	 MTE-06 

element of —
G 

have finite order ? Give 
H 

reasons for your answer. 	 5 

(b) Let : 

f : G —> H 

be a non-trivial group homomorphism, 

where G has no non-trivial proper normal 

subgroup. Show that f is one-one. Deduce 

that there is no non-trivial group 

homomorphism from Zp  to 54. 5 

4. (a) Give an example, with justification, 

of a ring R with elements r and s such that 

rs = 0 but sr O. 2 

(b) Show that in a ring, the sum of two 

nilpotent elements need not be nilpotent. 2 

a field. If F is a field, find (1— 	. If F is 

not a field, find the quotient field of F. 	6 

P. T. O. 
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5. Which of the following statements are true, and 

which are not ? Give reasons for your answers 

in the form of a short proof or a counter-

example : 10 

(i) There is no non-abelian group of order 9. 

(ii) There is an injective ring homomorphism 

from M2  (Z) tO M3  (Z) . 

(iii) In a ring, every prime ideal is a maximal 

ideal. 

(iv) The maximum order an element of S7  can 

have is 7. 

(v) {Z, IGNOU, M71  (R)} is a set. 

6. (a) Apply the principle of induction to show 

that : 

(471+1 	5271-1) 

is divisible by 21 Vn E N. 	 4 

(b) Consider G = {l, 5, 7,11}, a group under 

multiplication modulo 12. Apply Cayley's 

theorem to find a permutation group 

isomorphic to G. 6 
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7. (a) Show that 10 has two distinct 

factorisations into irreducibles in Z . 

Hence, decide whether or not Z [Fe-] is a 

Euclidean domain. 5 

(b) Give an example, with justification of a 

group G whose centre is not G. 	2 

(c) Give two distinct left cosets of V4  in S4. 

Justify your answer. 	 3 

[ V4  = {e, (1 2) (3 4), (1 3) (2 4), (1 4) (2 3)}] 

P. T. O. 
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(1) -C71kgk qlTitd"( 104 (-1 1-114)1 

f: Z5-*Z7 61011 	 3 

(TT) R 	VI' 	tEn' d •=itts TIAItira 

f4S11 	 (x2  — 1, x3  —1) tl 

2. (V) TINr11 %3M 	: 	 3 

S = IP- e Q (q,7) = 11 

* 41 	 7ifc 

71 (bp - aq)' ART S 	RrW - 

ciiirtio mr-4qi w.k 	S V1 - 

rerdi #4"ti t FrWd1 

P. T. 0. 
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(TT) 	 : 	 5 

J = {P (x) E Q[x] I p (0) = 0= p (1 )}. 

T4TIRf4 J, Q [x] 	i lukT11qc -It tI 

vrtT tr, Q,m  t:rr 	 

-1177 	4,Lum1ar11 J t Arid WOT 

( 	te. mtd 	 : 	 2 

C [x]  
(x3  + x) 

3T-MIT-ardiT 3T97T4 s 	 

3. (T) '74-4R 	Q/Z IT S1S1T 3-Thz1-4 ur ti 

ad TT *I TrIET t, 	 G ch)i *-1 1.0 

92TT G 	H Ref) dreld Wt.11 4-11-4 at4tilt6 f, 

91 991 Gill TT TAW ardzn 	ad 

'glqf wrg-R ? 3Tcr4 	chltul 

411 Akt I 
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OE -  ri 	fv : 

f : G -> H 

RV-  arm ti4v 414-lichiror t, 	T G 

crnl aigws arid 	 3'iti 4V -16 *  *I 

7qT1-47 	/-0-4 tl 	'ffk-W (-14 Vr-A"R 

	

Zp  14 S4 	arr *VW 

	

*I 	 5 

4. (V) 'aft cm V, RV' "ta twig 11 VT dcitur 

clizgq  	awn' r sits Birwit 

c•K rs =0 WI, 179 sr 0I 	2 

(T§) -cTilt fE 6411 arm 4, 	n-41Tr* 

awr-41* 	-sFilTrt z19T aTr-qpiw 

Td tl 	 2 

P. T. O. 
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(Tr)  	: 	 6 

F - 	
Q[x]  

(2 - ax + x 3 ) 

-RW 	t 7:{T 	F 	kh• t, 

(1- x)- ' TM*-1•N7I qrs F 

ch 	-14 

TAR! 

t,c~1FTiffq9ir7r 	TT 	7 I  

-pi 	ig 	-4 71 4) -1-14 *e.N tictf 

•Te *ictf 	? 	3TEA 	drit .  * fffg 

Fcr 4 “3"tra 	tiT 	kcb 	-9-th-3si6k r chtk 

1 0 s11AL : 

(1) 	Thifa 9 amf Th-W 3T9Zirkt 7-61:  

we-4 (1) 	M2 (Z) 	M3 (Z) 	rich r:11 	wqt 

(no 7T 	(1(14 14, 3f-Sk 31 1141  1 

drcatics 	 tl 
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00 s, * 	 41 awzra 'W/1 alit MULT ch 	re 7 

t tnIt tI  

(v) {Z, IGNOU, Mn(R)} Tsr-W tirc14 *1 

6. (W) 	Sql 	* rc1@ 'FW VnEN, 

(411+1 + 52n--1) ,  21 nr  	ancrn. 

fizrR 	will 111 1 	 4 

(ZS) luR *WI 12 * St TIff 'crW tow 

G = fi, g, 	ITT r4 	It WTMRI G * 

rinift TsrW 0)4.1 ,44 	 th-14 * 

MR, r314nt argzilrrwlf-4‘ 	6 

7. (W) sxiI0t .1* Z 	4 10 * ci 	Eng 

aitsisilef 	 tl 	Wig fir 	•IR 

f4 z[1:1] Tard14 t Ar Tel 5 

P. T. 0. 
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ego 	Th'd V, RV Ali 111TG WE dcmt 

s 	rnq f$1:KT 	G 	it 	2 

(TO S4  4 V4  * 	4Ft kl6tirtit1 4irwil(1 

altrl Tfft ItZ a-4R' 	 3 

[V4  = {e, (1 2) (3 4), (1 3) (2 4), (1 4) (2 3))] 

MTE-06 	 4,200 
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