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BACHELOR’S DEGREE PROGRAMME

: Term-End Examination
N June, 2010
=) ELECTIVE COURSE : MATHEMATICS
MTE - 6 : ABSTRACT ALGEBRA
Time : 2 hours Maximum Marks : 50

Note : Attempt Five questions in all. Question no. 7 is
compulsory. Answer any four questions from questions
no.1 to 6 calculators are not allowed.

1. (a) Find the signatures of the permutations

123 4) (1234
2 3 4 1] %2 1 4 3]Also

Show that there is no permutation ¢ in S,
that satisfies

1234 (1234
234197912143

(b) Show that 2 is an irreducible element in 4

V4 [\/g] , but not a prime element.

al

multiplication a binary operation on G ?
Give reasons for your answer.

ae R}- Is the usual matrix 9
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2. (a)
(b)
(©
3 (@)
(b)
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On R xR define a relation by (x;, y) is
related to (x, y,) if and only if

2 2 2 2
xl + .‘/1 = xz + ]/2 check whether this is

an equivalence relation or not. If it is
represent the equivalence classes algebraically
and geometrically. If the relation is not an
equivalence relations, define a relation on
R xR which is an equivalence relation.
Find an element of order 30 in Syq- Justify
your choice of element.

LetI = (x—7,15)in Z[x]. Give two distinct
non-trivial element of R= Z [x% - Further,

if o : Z[x] > Z[x]: b (f(x)) = f(x+7), then

show that ¢ is a ring automorphism.

Let G be a group and
ZG)={aeGlax=xa V xeG} . If

%(G) is cyclic, then show that G is an
abelian group.
LetG = {a e R|a#—1}. Define * on G by

a*b = a + b + ab v a, b e G show that
(G, *) is a group



(c) Give a maximal ideal of Z,[x], with 2
justification

4. (a) Apply the principle of induction to show 3
that 22" —1 is divisible by 3 for alln € N

(b) Let My(Z) be the ring of all 2 X 2 matrices 3
over integers and let

f-a )

whether R is a subring of M,(Z) or not.

abe Z}. Check

(c) LetR and R’ be commutative rings. Let 4
f :R — R’be an onto homomorphism. If

I an ideal of R, is F (I) also an ideal of R" ?
If fis not surjective, then must f (I) be an
ideal of R" ? Give reasons for your
answers.

Rx]
5. (a) Show that < x2 +1> is isomorphic to the 6

field C.
(b) Give examples of groups H K and Gsuch 4

G
that 77 and K are groups but -ﬁis not a

group. Justify your answer.
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Let G be a cyclic group of order 15. Find all
the elements of order 15 in G. Give reasons
for your answer.

Show that an ideal I in C[x] is a prime ideal
if and only if I1=(0) or I=(x — a)where
ae C

Does there exist a ring with 16 elements ?
Justify your answer.

7. Which of the following statements are true ? Give
reasons for your answers.

(@)

(b)

(©)
@

()
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If f(x) € R[x], where R is a ring, then the
number of roots of f (x) in R can be more
than deg F .

Char Z%%y = deg f (x)

If k is a field, then so is k[x]

If A,B,C are three sets such that
AuB=AuC, then B=C

S,%XS, = S

mn
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Tdeh JUT TRy
AT g
S, 2010
tfo® arga®y : T
THEE.- 06 : A SO
g : 2 qU2 SIFTH 3% : 50
FT: FAGATTH F SWANCIY G 7( QT ) F 60 81
7 919 67 T gl aR Il & IW 97| Fopai]
&1 AT F HT S7HA T &1

1. (a) HIEA 4
123 4) (123 4)
(2341) (2143) foer
@ ) e +f ey fs, d =8 T
HHIT o TRl © Sl

1234 (1234
(2 3 4 1]0"_“0(2 1 4 3)aT
IR H@l T
(b) frEmufe2, z[J5]d oesta s dafe 4

JANRY 7994 7E 2

1
© msﬁﬁqc={(g OJaGR}‘wmana{g 2

TR G R fgened €@ 87 o W&
FHR T |
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(b)

(©

(b)
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(xp y) (o) @ TG &, A 3R e =t

2 .2 .2 .2 .
X +Y =% +V TURXRRTE Gt

it SIfSE | St SifeT fF =8 Sey goga
ey T AT | AfE R, O SR iR s
w9 G goaa 97 b Fefd Hife | At ey
oIl Hay T8l §, & RXxR W TF T 99y
Rt HT S godar wae A

S, ¥ HIfE 30 TN EFH T R FE
=7a & = @ gfe S

AR e Z[x] H1= (x-7,15). R= 21X}/
F QA - TS AT AL THH
o, AT $: Z[x] - Z[x]: ¢ (flv)) = f(x+7),
9 R fF ¢ T qed Wi |

A ST G T 9E § 3R

Z(G) ={aeGlax =xa V x eG} . 3Afg
%(G)W%,ﬁaﬁ'@sqﬁcwm
TIE B

qH TG = {a eRla=~1}.
ab=a+b+abyabeGEIGW*
gitwfyad =it iRt f& (G, *) w 998 ©i
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N CY
(b)
(©
5. (3
(b)
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4 wfed Z,[x] A T (=3 ottt
it

e | g0 Ree f& @3t ne N & foaT
22n 1 39 fausy ¥

A ST My(Z) ot R aqft 2 x 2 STeggl
1 g § 3R AW S fF -

R={[aib a;bJ a,beZ}.Gﬁ%raﬁfaQ
TR R, My(Z) &1 37e1g © o1 & |

M ST R ok R’ swafafaa som €1 9
TR f 1R — R’ ESEH FHRINGT T 1
I 1, R I TF USSR €, 96 FF (1) SR’
St U 8 2 AfE £ TSR T €, 9
1 £(I) R ! T[UISTae ST 8l 7 9 3799
3T & HROT FAET

feEmy fa R[x]<x2+1>éﬂc%ﬁwmﬁ%l

T wgd HK 8k G & seren dfvu wwt
I RS e ¥, e < e 41 ooy
IW F gfe FifsT
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(b)

(©)

A ST G HIfE 15 1 Th1a T8 §1 G|
Hife 15 % Tt 379 I FIGT | 3T W H
HROT FARY |

fe@mse f& Clx] ® ToeTaet [ TF A9d
oSt ®, afs dR Faw afg 1=(0) =
I=(x —a)V&lae C.

F1 16 3TTFA] T IS a9 8?2 A9 I i
qfte sifvu|

7. fafdfea i 9 s A+ 99 2? ST S &
HRO TART |

(2)

(b)

(c)
(d)

(€
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IS f(x) € R[x], e R T 9019 &, TR H £ (x)
& Tl i HeATd £ ¥ S9RT 8 Gl S

Z]x]
Char ey = deg f (x)

Ik T & T, T k[x] ot &F i

ARABCTRHAT=I ETRIALB=ALC, &
B=C.

Sm X Sn = Smn
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