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BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2021 
MTE-06 : ABSTRACT ALGEBRA 

Time : 2 Hours     Maximum Marks : 50 

Note : (i) Question No. 7 is compulsory. 

 (ii) Answer any four questions from 

Question Nos 1 to 6. 

 (iii) Use of calculators is not allowed.   

1. (a) Let G be an abelian group and , G.a b ∈  

Show that ( )n n nab a b=  for all n ∈ N , 

using the principle of induction. 4 

(b) Is nx p−  irreducible in Q [x] for any prime 

p and natural number n ? Give reasons for 

your answer.  3  
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(c) Show that every non-abelian group of order 

6 is isomorphic to D6. 3 

2. (a) Find the units of the ring of Gaussian 

integers, Z [i]. 5 

(b) Show that any two finite cyclic groups of 

the same order are isomorphic. 5 

3. (a) Find a subgroup of 4S  which is isomorphic 

to the Klein 4 group, using Cayley’s 

theorem. 5 

(b) Give two proper ideals of ( (X), , ),∆ ∩P  

where X is an infinite set. Justify your 

answer.  5 

4. (a) Let S = {I, (1 4), (1 2), (1 4 2)}. Is S a 

subgroup of 4S  ? Why or why not ? 2  

(b) Check whether or not the conjugation 

z z→  is an automorphism of the ring C. 4 

(c) Find two distinct cosets of (1 2 4) in 4S , 

with justification.  2 
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(d) Give an example, with justification, of a 

relation on the set of subgroups of a group. 

2   

5. (a) Consider 15S {1, 4,11,14}= ⊆ Z . Make a 

Cayley table for S with respect to *, 

multiplication modulo 15. Use this table to 

check whether (S, *) is a group or not.  6 

(b) Give an example, with justification, of a 

ring which is not isomorphic to a subring 

of C.  2  

(c) Let R be a ring for which  2 

= ⇒ = ∀ ∈ ≠, , R, 0ab ca b c a b c a  

Check whether or not R is commutative.   

6. (a) Prove that 
5

2
3 ,R R

R
 as rings.  7 

(b) Find 8Z (Q ) , the centre of the group of 

quaternions. Also, give an element of 

8

8

Q
Z (Q )

. 3   
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7. Which of the following statements are true ? 

Give reasons for your answer in the form of a 
short proof or a counter example, whichever is 

appropriate : 10  

(i) 4 2 2×Z Z Z .  

(ii) (1  2  4) (3  4  1  6) is an even permutation.  

(iii) 3  is a proper ideal of 10.Z   

(iv) : [ ] {0} : ( ( )) degd x d f x→ ∪ =Z N f (x) + 2 

is a Euclidean valuation on Z [x].  

(v) {π, A, 0} is a set, where A is the set of all 

the students on the rolls of IGNOU in 

2021. 
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l=kkar ijh{kk 

twu] 2021 

MTE-06 % vewrZ chtxf.kr 

le; % 2 ?k.Vs     vf/dre vad % 50 

uksV % (i) iz'u la- 7 djuk t:jh gSA  

 (ii) iz'u la- 1 ls 6 eas ls fdUgha pkj iz'uksa ds 

mÙkj nhft,A  

 (iii) dSYdqysVjksa ds iz;ksx dh vuqefr ugha gSA   

1- (d)  eku yhft, G ,d vkcsyh lewg gS] vkSj 

, Ga b ∈ A vkxeu ds fl¼kUr dk iz;ksx 

djds] fl¼ dhft, fd lHkh n ∈ N  ds fy, 

( )n n nab a b= A 4  
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([k)  fdlh vHkkT; la[;k p vkSj izkÑfrd la[;k n 

ds fy,] D;k ,nx p−  Q [x] eas v[k.Muh;  

gS \ vius mÙkj ds dkj.k nhft,A 3  

(x)  fn[kkb, fd dksfV 6 okyk izR;sd vu~&vkcsyh 

lewg 6D  ds rqY;kdkjh gSA  3 

2- (d)  xkmlh; iw.kk±dksa ds oy; Z [i] ds ek=kd Kkr 

dhft,A  5 

([k)  fn[kkb, fd leku dksfV okys dksbZ Hkh nks 

ifjfer pØh; lewg rqY;kdkjh gksrs gSaA  5 

3- (d)  dSyh izes; dk iz;ksx djds 4S  dk ,d ,slk 

milewg Kkr dhft, tks Dykbu 4&lewg ds 

rqY;kdkjh gksA  5 

([k)  ( (X), , ),∆ ∩P  tgk¡ X ,d vuar leqPp; gS] 

dh nks mfpr xq.ktkofy;k¡ nhft,A vius mÙkj 

dh iqf"V Hkh dhft,A  5 
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4- (d)  eku yhft, S = {I, (1 4), (1 2), (1 4 2)} gSA 

D;k S, 4S  dk milewg gS \ D;ksa ;k D;ksa  

ugha \  2 

([k)  tk¡p dhft, fd D;k la;qXeu z z→  oy; C 

ij ,d Lokdkfjrk gS ;k ughaA 4 

(x)  (1 2 4)  ds nks vyx lgleqPp;] iqf"V ds 

lkFk] Kkr dhft,A  2 

(?k)  fdlh lewg ds milewgksa ds leqPp; ij] iqf"V 

lfgr] ,d laca/ dk mnkgj.k nhft,A  2 

5- (d)  15S {1, 4,11,14}= ⊆ Z  ij fopkj dhft,A *, 
;kuh xq.ku ekWM~;wyks 15 ds lkis{k S ds fy, 

dSyh lkj.kh cukb,A bl lkj.kh dk iz;ksx djds 

tk¡p dhft, fd (S, *) ,d lewg gS ;k ughaA  

6 
([k)  iqf"V lfgr ,d ,sls oy; dk mnkgj.k nhft, 

tks C ds fdlh Hkh mioy; ds rqY;kdkjh u 

gksA   2 

(x)  eku yhft, R ,d ,slk oy; gS ftlds fy, % 

2 
       = ⇒ = ∀ ∈ ≠, , R, 0ab ca b c a b c a  

 tk¡p dhft, fd R Øefofues; gS ;k ughaA  
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6- (d)  fl¼ dhft, fd oy;ksa ds :i esa 
5

2
3

R R
R

A 

7 

([k)  prq"V;h lewg dk dsUnz] 8Z (Q )  Kkr dhft,A 

lkFk gh] 8

8

Q
Z (Q )

 dk ,d vo;o nhft,A  3 

7- fuEufyf[kr esa ls dkSu&ls dFku lR; gSa \ vius 

mÙkjksa ds dkj.k nhft, ,d NksVh miifÙk ;k 

izfrmnkgj.k ds :i esa] tks Hkh mfpr gks % 10 

(i) 4 2 2×Z Z Z  

(ii) (1  2  4) (3  4  1  6) ,d le Øep; gSA  

(iii) 103 , Z  dh ,d mfpr xq.ktkoyh gSA  

(iv) : [ ] {0} : ( ( )) degd x d f x→ ∪ =Z N f (x) + 2 

Z [x] ij ,d ;wfDyMh; ekukadu gSA  

(v) {π, A, 0}  ,d leqPp; gS] tgk¡ A bXuw ds mu 

lHkh Nk=kksa dk leqPp; gS ftudk ukekadu 2021 

esa gqvk gSA  
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