No. of Printed Pages : 8 MTE-06

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.

(it) Answer any four questions from

Question Nos 1 to 6.

(iti) Use of calculators is not allowed.

1. (a) Let G be an abelian group and a,b € G.
Show that (ab)” = a™b" for all ne N,

using the principle of induction. 4

(b) Is x™ — p irreducible in Q [x] for any prime

p and natural number n ? Give reasons for

your answer. 3
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Show that every non-abelian group of order
6 1s 1somorphic to Ds. 3
Find the units of the ring of Gaussian
integers, Z [i]. 5
Show that any two finite cyclic groups of
the same order are isomorphic. 5
Find a subgroup of S, which is isomorphic

to the Klein 4 group, using Cayley’s

theorem. 5
Give two proper ideals of (P (X),A,N),

where X is an infinite set. Justify your

answer. 5

Let S=1{, (14, (12),1042) IsS a

subgroup of S, ? Why or why not ? 2

Check whether or not the conjugation
z > zisan automorphism of the ring C. 4
Find two distinct cosets of <(1 2 4)>in Sys

with justification. 2
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Give an example, with justification, of a

relation on the set of subgroups of a group.

2

Consider S = {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

Give an example, with justification, of a
ring which is not isomorphic to a subring

of C. 2

Let R be a ring for which 2

ab=ca=>b=cVa,bceRa=0

Check whether or not R is commutative.

5
Prove that R R2, as rings. 7
RS
Find Z(Qg), the centre of the group of

quaternions. Also, give an element of

Qg ) 3
Z(Qg)

P.T.O.
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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
Q) Z,=7,%x1Z,.

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

(111) <§> is a proper ideal of Z,.

(1v) d:Z[x] > NU{0}:d(f(x)) = degf (x) + 2
1s a Euclidean valuation on Z [x].
(v) {m, 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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(@) el swsg F@m p 3R qhias G 7
& fau, F 2" -p, Q [x] H A@USTH
2 2 3 IW B SR AT 3

(1) TREmET fo ®ifc 6 A TS ST-STE

e D, % qeamN 2l 3

. (%) Y™ YUl & g0 Z [[] % "R 9

TS| 5

(@) fcaet fo A wifc o &E 9
TR = T8 eI B €l 5

. (F) el YA HT YA FH S, HT TH A
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Ligzicatical 5

(@) (P(X),A), & X Th 3Fd qq== @,

&

F I Ifad TUETEtEr ATl ST W

i gt sifsy| 5
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(%) AF AT S =1, (14), (12,1 42) =l
F S, St w1 IUGEE § 2 F W F

T ? 2
(@) <" SIS fom o1 9 2 5 2z 9ed C
W TFH W € a1 T 4
(M (Q24) & A AW Feaq=4, I &
Y, 1 Hif) 2
(%) fordt O & STHPEl % 9qead W, gfe
Hfed, Th Had 1 30T AT 2

(%) S=11,4,11,14} c Z,; R To=mR wIfSQ| *,
I O Hiegel 15 % 9uE S % fau
shell TR SIET T GRON T WA i
Site sifsg o6 (S, %) T wqe € =1

6

(@) gfic dfcd T&w T® @ H ST T
St C @ frd oft SUge % e |
3l 2

(1) AH ST R U TE aeE B feee faw

2

ab=ca=>b=cVabceR,a=x0

it wife o R wafafea @ a1 =

P.T.O.

[8] MTE-06

o ne . . 5
(%) fag =ifsu & oo@ & w9 4 % _R2

7
(@) Il 98 1 &=, Z(Qg) I HifwT|

Q
WY B, —8 I feml 3
Z(Qg) i

. Trefafad § @ -9 %9 99 © ? ST

ST % HR Y TE OB Squta @

yfaSse & ®9 H, S of 3fua @ 10

Q) Z, =ZyxZ,

() (12 4)(3 4 1 6)TH T4 AT 2

(iif) (3,2, 1 T Sfo qorSEed 2

(iv) d:Z[x] > N U{0}: d(f(x)) = degf (x) + 2
Z [x] T T i A 2|

v) {m, A, 0} Th TH=IF ¥, S&I A TH ® A
ot ol @1 T ® S amie 2021
H gam 2
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