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ELECTIVE COURSE : MATHEMATICS
MTE-06 : ABSTRACT ALGEBRA

Time : 2 hours Maximum Marks : 50
(Weightage : 70%)

Note: Attempt five questions in all. Question no. 7 is
compulsory. Answer any four questions
from questions no. 1 to 6. Use of calculators is

not allowed.

1. (a) Let R[x] denote the set of all polynomials in
x with real coefficients. On RI[x], define a
relation ~ by f{x) ~ g®) if f(x) = g'(x), where
f'(x) is the derivative of f{x). Show that ~ is
an equivalence relation on R[xl. For any
f(x) € R[x], determine the equivalence class
[f=x)l. 3
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Let G = GL(2, R) be the group of 2 x 2
invertible matrices over R (with respect to
multiplication) and let

a 0
0 b

Is H an abelian subgroup of G ? Justify your

a and b are non-zero rational numbers }

answer.

Show that x2 + x+ 4 is irreducible over Zy,.

Let A=R\{1}, B=R\{2} and f:A—> B
and g : B — A be defined by fix) = __2x_1 and
x__.
gx) = X 5 Check whether f and g are
x_

functions. Compute gof. Are f and g

invertible functions ? Justify your answer.

Is the ideal generated by x2 + 1 in szx] a
prime ideal of Zy[x] ? Give reasons for your
answer.

Let f:Z5 —> 2, be given by

fix) = 5%, V x € Zg. Is f a homomorphism of
groups ? Justify your answer.

woefl ]

'is a ring with identity.

ae R} . Check whether S
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If G is a finite abelian group of odd order,
prove that the product of all elements in G is
equal to the identity element of G.

Is the ring 2Z isomorphic to the ring 3Z ?
Justify your answer.

If H is a subgroup of G of index 2, prove that
H is normal in G. ‘

Let B € Sq and suppose B* = (2143567). Find
B. '

Give with justification two factorizations of

46 as a product of irreducible elements in

ZI-5)

Let R be a PID and I be an ideal of R. Is the
quotient ring R/I a PID ? Give reasons for

your answer.

Prove that every group of order 63 has a
proper non-trivial subgroup.

Let I be an ideal of a ring R. Define
[R:Nl={xeR|rxelforallre R}
Prove that :

(i) [R:I]is an ideal of R.

Gy Ic[R:IL
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6. (a) Consider the ring S=RI[x]/ (x2 - 3x + 2).
(i) Give two distinct elements of S with
justification.

(ii) Does S have zero divisors ? Justify your
answer. 4

(b) Let (C* ) denote the group of non-zero
complex numbers and

S=1{ze C*| |z] =1. Show that
C*/ S ~ R* where (R*, -) is the group of
positive real numbers. 4

() Give an example of an infinite field of
characteristic p # 0, where p is a prime. 2

7. Which of the following statements are true and
which are false ? Give reasons for your
answers. ' 5x2=10

(a) There exists a non-cyclic group in which
every proper subgroup is cyclic.

(b) In a commutative ring, every prime ideal is ';
maximal.

(¢) Any group of order < 3 is abelian. 4

(d) The field of complex numbers C contains a
subfield with finite number of elements.

(e) There exists a field with 99 elements.

MTE-06 4



WM. A.3.-06

EATAEH YT HIEAHA
@AR)
|A@ qher

feraet, 2016

¥ argawH ; T
™. A.%.-06 ; A oo

© gHT 2 g SiferHad 37 : 50

(T 7 : 70%)

Tz : Waﬁm#ﬁ?/ma 7 & fard & |

w7 d 186 78 g aw 7 F I Y
Segaiet & YA H F Il 7@ 8 |

1. (%) 7F R Rix, x § awafis Toiht o @
a@a%mﬂaﬁﬁ@aw%mmm |
HoY ~ 30 THR o $RE ) ~ g
IR f(x) = gx), T8 £1(x), fix) F FTHT ¢ |
 fam % ~, Rix) W @ geaagay |
off fix) e Rix] ¥ g, geaanat () Fuifa@
$RT | | | | 3
MTE-06 5 P.T.O.



") 71 AT G = GL2, R) (PR ¥ @1%) R W

()

2. (%)

(@)

()

3. (=

MTE-06.

e

2 x 2 SYHAOT TRl 1 wYE R ok WH

NI

{(a 0]
H=

0 b
® H, G 1 Ao 9T § ? 39 IW Y
I A |

ﬁ@sq% X2+x+4, Z;; WIAEET R |

79 @i A = R\ {1}, B =R\{2}3ﬂ'{
f:A-—)BﬁTg B—)Af(x)- 3ﬂt

ﬁtgw%mqﬁfl gof Tiwfera hifda |
T R g Fopaohia Beid & 2 9 I
32 i |

Zolx] § x% + 13R1 94 Torraeht 1 Z,[x]

YIS USITEEA 8 2 39 IR *F HROT §A_C |

mFﬁﬁ’F{f:%—)Zm, fix) = 6x, Vx € Zg
g w7 # | w0 £ wgl Y awrear @ 2
H I i gy Fifm |

aeR}. EIC|

a

HIR & S Teameht aom & v 7@ |
6

a@?b?@ﬂtwmié}.

[N



- (@) a&Gﬁwﬁﬁmw&mwﬁ'&ﬁa{aim
farg S & G % ot sEFEl 1 PHRT G

¥ Teauh AEId H O R | B 4
() 1 o 2Z I 3Z % TEATHH § ? AT IN
Ry ARl 2
4. ($)aﬁnmz%ammw%,aaﬁz |
@R fs H, G = R 2
(@) T #fm pes;, I T wfwm
Bt = (2143567). T8 B FId HIFAT | 4

M) zT51 # g wfa owst sEwEt F
| AEE ¥ €9 F 46 F QA PGS
& | »

5. (F) maﬁﬁﬁRqast%aﬂu,Rﬁgmmr—ﬁ
2 | 71 fywm I@ R/I G PID & 2 31 SW
% HRO TARY | 8

(@) g B 75 AR 63 T TF T T
ﬁmaﬁw@m‘él 3

() a ifm I a9t R ! @ et R |
frfafas & ohfie A .
R:N=xeR|@Fre RFRMTUxel}
@ [R:II, R & U e 2 |

) IcR:I. L4

. MTE-06 7 ~ PTO.



6.

(%) 90 S = Rlx] / (x2 - 3x + 2) iR |
i 3@ wRa s F A somemm oEEg
R |
(i) w1 S % A faues A € 2 o T
o dgR AR 4
(@) "M e (c*, - ) TAm vty demeh % wyg
el Far s S=(ze C* | |z| =1).
fGame & c*/s ~ R* 5@ ®*, .) T

Tt TS w1 W R | 4
(M) sfwafe pzo ¥ swRfm & =1
Ieree difste, wiat p vy R} 2
7. Preffer § 4 W s § ok
FT | 9 IW F HT FART | 5:2=10
(F) T W FhY aqg W A o & md
e 3 IvETg TR g d |

@) wfafma aem 4, W@ s RUEICK]
s 2 | '

(M) W < 3 % B ft wg R

() wfliy @=mell % & ¢ § ol % gRfg
T 1A I98F BT R |

(®) 9931%1?13?#@@ & =1 AR g |

MTE-06 8 ' 7,000



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

