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BACHELOR’S DEGREE PROGRAMME

Term-End Examination

June, 2011

ELECTIVE COURSE : MATHEMATICS

Time : 2 hours

MTE -6 : ABSTRACT ALGEBRA

Attempt 5 questions in all. Question No. 7 is
compulsory. Aunswer any four questions from the rest.

Use of calculator not permitted.

Note :
1. (a)
(b)
(©)
2. (a)
(b)
MTE-6

Write two distinct equivalence relations on
the set S= {a,b,¢},. Justifying your
answer.

Let G be a group and H, K be normal
subgroups of G. Let HNK = {e}. Then
show that hk=kh for each heH, keK.
Give an example, with justification, of a ring
R and its ideals | and | such that 1] =1 ].

Determine whether the following groups
are cyclic w.r.t. componentwise addition :
LaX L3, Ly X Zs.
o RIX]
Show that the quotient ring 75—~ is
<x -+ 1>

isomorphic to the field C of complex
numbers.

1 P.T.0.
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5. (a)

(b)

Give an example, with justification, of two
primes p and q in Z such that p is a prime
in Z[i] also but ¢ is not a prime in Z[i}.
LLet G be a group and a, b e G If a”=e¢,
aba~ ! =12, then find the order of b.
- QIX]
Give two distinct elements of 7757

(2 R +/>

\

Show that there is no permutation ¢ in Sy
satisfying o, (123)0 (35 ~(12345 00
Tet =<2 4+2v+3> and | = <vi41+41> be
ideals in Q [x]. Find a ¢ e Q[x] such that
l+]=<8 >

Show that every group of order 20 has a
proper normal non-trivial subgroup.

It His a subgroup of a finite group G, define
the “index of H in (5"

Also find the index of {(234)) inS,.

: Qlxl/
Check whether R= /<_\-7‘-+18_\~3 £3046)

is a field or not. If R is a field, find its
characteristic. If R is not a field, obtain its
quotient field.

Prove the following statement using the
principle of mathematical induction -

If p(v)=ag+tax+. . +ax"e R [v] and
a € R, then p (x) can be wriiten as
by+b, (v—a)+..+ b, (v—a)', be RY i=0,1,.,n

-2

fy=3,y=3,:=7 in 75, find 2 V

N



6. (a) Let R and R’ be commutative rings and 2
f: R =R be aring homomorphism. Prove
or disprove that if I is an ideal of R, then (1)
is an ideal of R".
(b) lLet G bea group and 3
o T4 :
Z(G)mfaeGra=ar v xeGL I 277Gy is
cvelic, then show that G is an abelian group.

(c) Tlet (D). o) be a Fuclidean domain. Prove 3
that for everv integer n such that o
(1)+n=0. the tunction f : D\{0} -7
(2) =39 (a) +n is a Euclidean valuation on 1.

(d)  LetGbeacvelic group of order 6. Can (G be 2
isomorphic to asubgroup of S- 2 Justify your
answer.

7. Which of the tollowing statements are true ? Give 10

reasons for vour answers.

(a) Ifevery proper subgroup ot G is cyclic, then
G s also evelic,

(b)  x>+1 is irreducible in 75 [x].

() Thesymmetric group Sy has an element of
order 30.

(d) UGy, Gy, Gy are three groups of order six,
then there is a pair among them which are
isomorphic to each other.

{e) W kisafield, sois k x k.

MTE-6 3 P.T.0.



3.6

Tdes Uy FTdwH
| uLre
A, 2011

s ugasy « T
q:r.‘é’r.é.-e : WWTFFUH
I ;2 U2 HYFTT HF 1 50
N : PO gre g9 FGC FeT7 (WA ) FEAT TEG &1 99
e O T FE AW gvT FGU FeFeR F FAIT FH

S7AfT 781 &1
1. (a) = S={a,b,c} W3 AT FeW ool 5
Tadl ® fafan qugr 3 3@ #1 i wiieu)
(b) HAANUIREGUFTRERANH, KFEGCGHF 2
THM S9YE ¥ | 7H oifau fF HAK = {e}
#1949, TUEC fF TEF hell, keK F o
hk=kh 1
(c) = % =1, T AT R TN IHF! [OAGA 1 3
AR w1 us vm osEwTw dfwn fawe fou
1J21n] 2

2. (a) TruiRa=ifou fe e frafafaa weam@aaesi 4
% AT o WY TRT @
ZyX 7y 73X 75,

MTE-6 5 P.T.O.



(b)

(b)

(©)

(b)

(<)

(d)

MTE-6

R[X]
g9isy o faym aoma < > qftmy gemsd

% &9 C % oAl T

qfte % W, Z H 3 19T GEmE p 3R q
e T ST AU 5 p, Z[i] § o 319 &
WY q, Z[i] § 19T T 8

T T fF G TR TR A% a, be G ARG
ad=e¢,aba~!=Db2%, A b HI HIfe T HIFAT |

Q[X]

<2X +7> ¥ T T3 ST SifH |

TR R S H 0y (123)0(45)=(12345 00
FI = FHA A HE FAIT ¢ TE B

A dfAr fF =<2+ 2v+3> HIT
] =<+ x+1> Q [v] ¥ promafear €1 ww
Wge@[.]ﬂﬁ%ﬁfﬁqmﬁ%l+]—<b>
|

zeEy 5 1 20 916l T TR w1 U 3taa
TAMFT TS0 STHHE Bl 21

Ife H w& TRffa 998 G &1 U U898 ©, @
“G H H % goish 7 & qifia sifse | @y

B, S, " (22 4) F YIHiF F T B
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5. (a) SIS EFR= N [y(r"+18.\-3+3.\-+b> w4
&5 & A A€ Afe R UH &T9 B, @ 3HeE
syfyerafng 79 Fifwu ) afs R uw 7 76 2
A 3! Tavmers g Fwiren |

(by TreAfafma wem w1, ofor s & fagla 4
R T A g4 fog WA
R poivd=a, Fan FosFa, e ROx] EE 1y
a &R Ay () F AT T H feran oA €
by+b, (v =a)+ 4+ b (v —a) gl
bi e RVi =i}, 1 ... .

() A= /,5737' ve=3,y=3, =1 8 @ Py 2z 2

~ o

T F T |

6. (a) AW AN fF R s R wafattm e a2
7R R UF FeT wAEERR 8, @ fag st
afag =ifse fF 4z 1, R 1 TF R g,
A 1)y, R TE UEEE A
(by = AT (6 G UE R e 3
7N =laeGraav v xe GHEL AfE

-~
s

S/ (G TR E Al 7eEE TR G s et
T B |

(¢) VR @ TF (D, §) Th e ua g1 fag 3
Fifgu % 9=% 19 9w n & fau fw
S (y+n=0 B, FAT £ D\[0}->7 -

£(@) =8 (a) +n, D T U JfERTE HEERA B

MTE-6 7 P.T.O.



(d)

A T R G Fife 6 aen T T5hiE agE 21
R G, S, % fFHl STaqE % il 8 Fahal
7?7 T W FI gfie wifaw)

7. frfafeg 4 9 #9-9 %29 g7 7 I 90 &
fere sy Sifsa

(a)

(b)
(©)
(d)

MTE-6

i G 1 ¥ 3fad STHge I ®, @ G off
=TT BT |

41, Zg [x) H r@Edm B

Fufad w98 S,; | Hife 30 e Tw @Ta ¢
AT Gy, Gy, G, FME 6 F 011 TE €, Ot 778 &
TH € S T T F QeI B

afe kT &9 8, @ kx k off ww &= g
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