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BACHELOR’S DEGREE PROGRAMME (BDP)
Term-End Examination

December, 2012

00040

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 the rest.
Use of calculators not permitted.

1. (a) LetG beacyclic group of order n generated 4
by a show that a™ generates G if and only if
(m, n)=1.

[x] 6

i ing R=2Z; ————
(b) Consider the ring 3. 5 15

(i) Check whether R s a finite ring or not.
(i) Check whether R has zero divisors.

(i) Check whether R has nilpotent
elements.
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(b)
3. (a)
(b)
()
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Define “Signature of a permutation.” Show
that it is a homomorphism from S to Z.
Also find the signature of (1, 4, 5) in S, using
the definition.

arf)

respect to the usual addition and

ab GZ} be a ring with

multiplication of 2 X2 matrices.
Let ¢ : R—Z be defined by

a b '
b= b a = a—b. Show that

() & is a ring homomorphism of R onto
Z

(ii) Determine ker ¢.

(iii) Use the Fundamental Theorem of
Homomorphism to determine
whether ker ¢ is a prime ideal. Is it a

maximal ideal ? Justify your answers.

Let G be a group and H, K be subgroups of
G, each of order p, where p is a prime
number. Show that either HN K ={e} or
H=K. Is the result true if p is not a prime
number ? Justify your answer.

Give an example, with justification, of a ring

R and its ideals I and J such that 1] #1N]J.

Find all the units in Z[/2].
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(b)

Let G be a group and
Z (G)={aeGlax=xayx eG}. Show that
Z(G) is a normal subgroup of G. Further,

check whether "“(E) is abelian or not.

Let K be a finite field of characteristic p 0.
Then show that K has p™ elements for some
neN. Further, give the characteristic of a
field with 32 elements.

Write two distinct equivalence relations on
the set S={ a, b, c }, justifying your answer.
Give two distinct rings whose quotient field
is{a+bi}| a, be Q}. Justify your answer.

Prove, by induction, that 0(S_,)=n!vn>1.

Show that I={ (a, 0)|a € Z } is an ideal of
the ring Z X Z with respect to the component
wise addition and multiplication. Also give
two distinct elements of ZX Z/1.

7. Which of the following statements are true ? Give

reasons for your answer.

(a)
(b)
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S5 has an element of order 6.

Every infinite integral domain is a field.
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() A group homomorphism ¢ Zz,_, Zs, :
é (11)=T5 is an automorphism.

(d) A group (G, +), with multiplication *
defined on G, makes G a ring.

(e) Foranyset A, AUd=AUA.
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1. (a) UM SN G,asR I ®ife naren T wig 4
g 71 fe@ny & am, G 91 Sifd =t & afk
R Fad A (m, n)=1.

< x[6x—]1 > 3 °

() g HifS fs R oRfid oo & @ 7=

(i) ST BT R R & YR o0 21 §
&l |

(i) ST HIT fF R & gt s a9 §
I
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2. (a)
(b)
3. (3
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‘s o Teagae ' 1 aftanfa wifse) feamy
fo a8 S, ® Z 7% TH AHIHIG § | TRTS 1
WA X §Y Ss H (1, 4, 5) H g ot 9
Hifs |

b
M difse RI{[; a)]a,beZ}zngma&?’f
HI 91 AR TON F T TH g ¥ UM

#NT ¢ : R Z, ¢=(Z :)= a—bgm

gftafoa 81 fi’@'@lﬁ:

() & RYUZTH TH DR a0 TAHIM
7

(i) ker ¢ HIH HIfWT |

(i) ker ¢ T AR TUrsrEelt § 41 7, ag
F4ifa s o foae FamRTReT & 9a g8
1 GAN DI | 1 I8 ey [ursTaet
T? W S W gy wmifEw

A ST G T §98 ¢ 3R H, K 39& &I p

AT IUFE ¥, el p Uk 1 gen ¥ 1 fewny

fEMAHNK= (e} MH=K | 3T p 3194

e 78l B, d w4 fRe oft T freed wd wm 2

T I HT Y Hifeg
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(b)
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qfE % 91, TF 909 R IR 3Ts! ot 1
AR ]+ TH TE ST ifsig ford fog
IJ#IN] qI

Z[J2] Ft | AEF G i

AM FIT G TF 99 ¢ iR
Z (G)={aeGlax=xayxeG}. feanufs
Z(G), G &1 YEH 9YE §1 3HF M, Wi

wifse f -5y w@ﬁ%mﬂ'ﬁl

WWKWWW@¢O)HT@TEW&FWH
&3 1 79 fe@sy fof K & pn orewa €, 578l neN
TEE M, 32 TFal are & w1 e
sy

HY=A S={a, b, ¢ }, W T AT ol
e w1 fafay qen o9 I w1 g wifey)
TH < AT 7T ToTd 913U et faur &3
{a+bi}| a, beQ}T! T IW HI Yy
HifT |

S g g HIfST ff 0(S) =nlyn>1.

feamu fF 1={ (a, 0) |a e Z } WA 2T & ST
3R O % WIET T Z X Z Y T T[UrSTaet
B ZXZ/1%F < em-3rem Faga off Sfsu
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7.  HaRu e § 9 iF 9 HUT e § 1 T S

F R off )

(a) S5 I HIfe 6 TN T ST Bl ¢ |

(b) TAF ITRfha quiieta Tid TF &5 81

(c) U WIE WA : Zgg— Zg0: ¢ (11)= 15
Teh SHIET B ‘

d) I (G, +) T FE & IR G W [or*aRenfad
%, A G T 9d 99 A@ g

(e) Tordlt T{=d A & fTU AUG=AUA.
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