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TE-06 : ELECTIVE COURSE : MATHEMATICS :
ABSTRACT ALGEBRA

e : 2 Hours Maximum Marks : 50

te: (i) Question No. § is compulsory.

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

(tii) Use of calculator is not allowed.

(&) Check whether or not Z is a ‘group with
respect to the operation *, definedby: 3
a*b=a+b+1

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

homomorphiem : 3
fi:2¢g 5 Z, |
(c) Find a maximal ideal of R [x] containing
the ideal (x* - 1,48 ~1). 4

P.T.0.
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(a) Let:

(b)

(©)

€:Y)

S-= {Ee Ql(a,7) =1}
q

Define a relation ~ on S by —‘;3-~%

71 (bp — aq) . Check whether or not ~ i

equivalence relation on S.
Let:
J ={p(x) e Q[x]| p(0) =0 = p(1)}.

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

Give two distinct elemenfs of the group
Clx]

Zx3+x5

with justification.

Show that every element of % is of fi

order. Further, if G is any group and H
proper normal subgroup of G, must ev



(b)

(a)

(b)

(¢
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G ) )
element of — have finite order ? Give

reasons for your answer. 5

Let: |
f:G—=H

be a non-trivial group homomorphism,

where G has no non-trivial proper normal

subgroup. Show that f is bne-one. Deduce

that there is no non-trivial group

homomorphism from Z, to S,. 5

Give an example, with justification,
of a ring R with elements r and s such that

rs =0but sr = 0. 2

Show that in a ring, the sum of two

nilpotent elements need not be nilpotent. 2

Ql[x]

(2—6x+x3) is

Check whether or not F =

a field. If F is a field, find (I - x) }. 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)
(i)

There is no non-abelian group of order 9.

There is an injective ring homomorphism

from My(Z)to M;(Z).

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

(iv)

(v)

6. (a)

(b)

ideal.
The maximum order an element of S; can
have is 7. |
{Z,IGNOU,M,,(R)} is a set.
Apply the principle of induction to show
that :

(47+1 4 520-1)

is divisible by 21 ¥n e N. 4

Consider G = {1,5,7, 1}, a group under
multiplication modulo 12. Apply Cayley’s
theorem to find a permutation group

1somorphic to G. 6



7. {(a)

(b

(@
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Show that 10 has two distinet
factorisations into irreducibles in Z[/- 6].

Hence, decide whether or not Z[J-6] is a
Euclidean domain. 5

Give an example, with justification of a

group G whose centre is not G. 2
Give two distinct left cosets of V, in S,.

Justify your answer. 3

(Vi=1{(12)349,(13) (24, (149 @23)

P.T.O.
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FT: () WA gew 5 afEd R
Gi) 9t & WAl ¥ @ fel W weRl @
3w i)
(iii) Dega % @ B agEfa @ ]

1. (%) uiw $ifve fF ofem *= Ny 2 @
wE e, Wl *a*b=a+b+ 19
gfowiea 2 3
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(@) =i fF o gdw Fo@  qEEi
f:2 > Z, T g 3
(M R[xlafr@@mmm
ﬁﬁ&mﬁwﬁvﬁ(xzd,xi"q) il

.4

2. (W)qﬁFﬂﬁﬂIﬁF: - 3
S={£eQ|(q,7>=1}
q
%l._§i~% Ifx sk Rawm A
 Ti(bp-ag) T S W TF Hay ~
e wifen sitg iR fF s W ~
F e HaY ¢ A T
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Tl'l’fﬁ'\ﬁl'qﬁm" : 5
J={p(x) e Qlxl| p(0) =0=p)

T % J, Q [x} 1 TH USERT 2l

e, T U T 95 oww

FHITT S USSR J ®Y S HET B

Jfe W g, W : 2
Clx]
(x3+x>

F T TR Ega i)

Wi % Q/Z ¥ W M wRw
wife # 2 WA @, AR G T TE &
JM G F H T Shad 39W STEEE €
q T GH T TEE IaEa g wife
#1 g AfeT 7 M IW # fau wrw
Sifsra) 5
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(@) a9 &ifaw fF .
f:G->H

T S e WA §, el G #
FE AT I WWE ST T
W%f@aﬁ%rwmmﬁm
ﬁvzp%s‘;waﬁs‘-'aaﬁcwg
AR TE 2 5

4. (%) I $@ g, @ @ 9@ R F1 S0
T et O sra - ook s B R

T rs =0 B, WY sr =0 B 2
(a)mi‘sqﬁﬁm"rwﬁ,a‘rvﬁiw.
SEHEl B A K YR T aTEvEE

T R 2
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() g wifsw % ; 6

__ Q[a]
(2—6x +x3)

g W WAk FowE 8w 7, @
Zl_-_x)'lﬁﬁﬁﬁmltr&Fwahﬂﬁ
2, @ F %1 fawm &3 3. sif
5. frafafed # @ FF-9 Fo@ T € ol -9
gy @ € ? I SW ® fom ww dihw
Iyafd W OF ARSI ® ®9 OH O@RW
SUE L 10
() Hife 9 N HIE AT WHE &l o)
(i) My(Z) ¥ My(Z) 0% UTH @ o
ARG 2
(i) T IEd H, TAF IAURT TUNTEE TH
sfere TorTEe B R
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(iv) S; ® Fre it st & afiran wife 7
& &

) {Z,IGNOU,M,(R)} T wq== &1

. (EF)"'-I? wR % faw & vrneN,
| (4"+1+55n*1), 21 g faveg €, e

frEm =1 v sifsal 4

(@) PR AEgE 12 ® o T WE
G={571} W fER W@ ¢
TEER T wATE WE 96 B
ﬁq,%ﬁwﬂawaﬂnaﬁﬁq{ 6

. (%) weigw fF z[j=6] ¥ 10 B swm-swm

s e ¥ T we fof ity

5 z[/—6] T Ifmea wia & W s
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(@) gfic @ g, T W TF G 1 F|EW
4o e = ¢ 5l 21 2

(M s, 4 V, & R} am weaqema Ay
AT T[N 1 yfie wifg 3

[V, ={e, (12) 3 4), (13)(24), (14) @ 3)}]
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