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BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

February, 2021 

 

ELECTIVE COURSE : MATHEMATICS 

MTE-06 : ABSTRACT ALGEBRA 

Time : 2 hours Maximum Marks : 50 

  (Weightage : 70%) 

Note :  Question no. 7 is compulsory. Answer any 

four questions from questions no. 1 to 6. Use of 

calculators is not allowed. 

1. (a) Check whether or not < (1 2 3) > is a Sylow  

3-subgroup of S4. Further, find all the Sylow 

3-subgroups of S4. 5 

(b) Give the addition and multiplication tables 

for the ring Z6. Hence decide whether Z6 is 

an integral domain or not. 5 
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2. (a) Give two distinct generators for the 

multiplicative group of *
7

Z , with 

justification. 3 

(b) Check whether or not the following is a 

subring of M2(Z) :  

 T = 
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Further, find all the units in T. 4 

(c) Write the permutation  = (2 4 5) (1 4 5) as a 

product of disjoint cycles. Also find the order 

of  in S6. 3 

3. (a) Check whether or not  Z2/Z  Z,  as rings.  7 

(b) Let G = M5(Q). Check whether or not * is a 

binary operation on G, where * is defined by 

 A * B = (A + B)t.  

 Further, also check whether or not (G, *) is a 

group. 3 

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

integral domain which is not a principal 

ideal domain. 4 
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(b) If G is a group of order 40, and H and K are 

its subgroups of orders 20 and 10, 

respectively then check whether or not  

HK  G. Further, show that O(H  K)  5. 4 

(c) If G is a group such that  a, b  G with  

ab  ba, then find the minimum possible 

order of G. 2 

5. (a) Show that the composition of group 

isomorphisms is a group isomorphism. 3 

(b) Check whether or not 5x3 – 10x – 10 is 

irreducible over (i) Z[x], (ii) Q[x]. 5 

(c) Describe the subgroups of (Z, +) of which 9Z 

is also a subgroup. 2 

6. (a) Show that Z  R is a group with respect to 

the usual addition. Also give a nontrivial 

proper subgroup of this group. 4  

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

R and a subring S such that S is not an ideal 

of R. 3 

(c) Apply the principle of mathematical 

induction to prove that 3 | (10k – 1)  k  N. 3 
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7. Which of the following statements are true ? 

Give reasons for your answers. 10  

(i) {Einstein, IGNOU, –} is a set.  

(ii) Z4 and A4 are isomorphic groups.  

(iii) For every natural number n, there is a 

unique field with n elements.   

(iv) (xy)2 = x2y2  x, y  S5. 

(v) Every ideal in Z is a maximal ideal. 
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ñZmVH$ Cnm{Y H$m`©H«$_  
(~r.S>r.nr.)  

gÌm§V narjm 

\$adar,  2021 

 

EopÀN>H$ nmR²>`H«$_ : J{UV 

E_.Q>r.B©.-06 : A_yV© ~rOJ{UV 

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50 

 (Hw$b H$m : 70%)  kgnH$ 

ZmoQ> : àíZ g§. 7 H$aZm A{Zdm`© h¡ & àíZ g§. 1 go 6 _| go {H$Ýht 

Mma àíZm| Ho$ CÎma Xr{OE & H¡$ëHw$boQ>am| Ho$ à`moJ H$aZo H$s 

AZw_{V Zht h¡ & 

1. (H$) Om±M H$s{OE {H$ >< (1 2 3) >  S4 H$m EH$ grbmo  

3-Cng_yh h¡ `m Zht & AmJo, S4 Ho$ g^r grbmo  

3-Cng_yh kmV H$s{OE & 5 

(I) db` Z6 Ho$ {bE `moJ Am¡a JwUZ gma{U`m±  

Xr{OE & Bg Vah {ZU©` H$s{OE {H$ Z6 EH$ nyUmªH$s` 

àm§V h¡ `m Zht & 5 
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2. (H$) nw{ï> H$aVo hþE, *
7

Z  Ho$ JwUZmË_H$ g_yh Ho$ {bE, Xmo 

AbJ-AbJ OZH$ Xr{OE & 3 

(I) Om±M H$s{OE {H$ {ZåZ{b{IV M2(Z) H$s EH$ Cndb` 

h¡ `m Zht :  

 T = 































Zc,b,a

cb

0a

 

 AmJo, T _| g^r _mÌH$ kmV H$s{OE & 4 

(J) H«$_M`  = (2 4 5) (1 4 5) H$mo Ag§`wº$ MH«$m| Ho$ 

EH$ JwUZ\$b Ho$ ê$n _| {b{IE & gmW hr, S6 _|  

H$s H$mo{Q> ^r kmV H$s{OE & 3 

3. (H$) Om±M H$s{OE {H$ db`m| Ho$ ê$n _| Z2/Z  Z h¡ `m 

Zht & 7 

(I) _mZ br{OE {H$ G = M5(Q) h¡ & Om±M H$s{OE {H$  

G na * EH$ {ÛAmYmar g§{H«$`m h¡ `m Zht, Ohm± *  

A * B = (A + B)t Ûmam n[a^m{fV h¡ &  

 AmJo, BgH$s ^r Om±M H$s{OE {H$ (G, *) EH$ g_yh h¡ 

`m Zht & 3 

4. (H$) nw{ï> H$aVo hþE, nyUmªH$s` àm§V H$m EH$ Eogm CXmhaU 

Xr{OE, Omo EH$ _w»` JwUOmdbr àm§V Zht h¡ & 4 
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(I) `{X G H$mo{Q> 40 H$m EH$ g_yh h¡ VWm H Am¡a K 

H«$_e: H$mo{Q>`m| 20 Am¡a 10 Ho$ Cng_yh h¢, Vmo Om±M 

H$s{OE {H$ HK  G h¡ `m Zht & AmJo, Xem©BE {H$ 

O(H  K)  5 h¡ &  4 

(J) `{X G EH$ Eogm g_yh h¡ {H$ ab    ba Ho$ {bE 

a, b  G H$m ApñVËd h¡, Vmo G H$s Ý`yZV_ g§^d 

H$mo{Q> kmV H$s{OE & 2 

5. (H$) Xem©BE {H$ g_yh Vwë`mH$m[aVmAm| H$m g§`moOZ EH$ 

g_yh Vwë`mH$m[aVm hmoVm h¡ & 3 

(I) Om±M H$s{OE {H$ 5x3 – 10x – 10 {ZåZ{b{IV na 

AI§S>Zr` h¡ `m Zht : 5 

(i) Z[x] 

(ii) Q[x] 

(J) (Z, +) Ho$ CZ Cng_yhm| H$m dU©Z H$s{OE {OgH$m 9Z 

^r EH$ Cng_yh h¡ & 2 

6. (H$) Xem©BE {H$ Z  R gm_mÝ` `moJ Ho$ gmnoj EH$ g_yh  

h¡ & gmW hr, Bg g_yh H$m EH$ AVwÀN> C{MV Cng_yh 

^r Xr{OE & 4 

(I) nw{ï> H$aVo hþE, EH$ Eogo db` R Am¡a Cndb` S H$m 

CXmhaU Xr{OE {OgHo$ {bE S, R H$s JwUOmdbr Zht 

hmo & 3 

(J) 3 | (10k – 1)  k  N H$mo {gÕ H$aZo Ho$ {bE, 

J{UVr` AmJ_Z Ho$ {Z`_ H$m AZwà`moJ H$s{OE & 3 
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7. {ZåZ{b{IV _| go H$m¡Z-go H$WZ gË` h¢ ? AnZo CÎmam| Ho$ 

{bE H$maU Xr{OE & 10 

(i) {AmBÝñQ>mBZ, IGNOU, –} EH$ g_wƒ` h¡ & 

(ii) Z4 Am¡a A4 Vwë`H$mar g_yh h¢ & 

(iii) àË`oH$ àmH¥$V g§»`m n Ho$ {bE, n Ad`dm| dmbm EH$ 

A{ÛVr` joÌ hmoVm h¡ & 

(iv) (xy)2 = x2y2  x, y  S5. 

(v) Z _| àË`oH$ JwUOmdbr EH$ C{ƒð> JwUOmdbr hmoVr  

h¡ & 

 


