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BACHELOR’S DEGREE PROGRAMME

00971

Term-End Examination

June, 2012

ELECTIVE COURSE : MATHEMATICS

Time : 2 hours

MTE-6 : ABSTRACT ALGEBRA

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)

(b)

MTE-6

Let S={(x, y)Ix, v e R} Show that S is a
ring with identity with the operations
defined by :

(x, y)+(u, v)=@x+u y+v);

(x, y)(u, V)= (@u—yv, xv+yu).

Define a relation S on RxR by (xy, ¥1) S
(X Yp) iff 3x; +y =33+ Y ‘Show that S
is an equivalence relation. What does each
class represent geometrically ?

Let G=Hj |
wne{l ]

a,b,c,d,eR,ad;tO}_

b€R,b>0}_ Is H a

subgroup of G. Give reasons for your

answer.
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2 (a)
(b)
(©)
3. (a)

(b)
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Qlx]

= Q as fields.
<x-—-5>

Show that

Let G be a cyclic group with exactly
3 subgroups, {e}, G itself and a subgroup of
order 7. Find the order of G.

Write the permutation

1 23 4567 8
f=82637451asapr0duct

of disjoint cycles and then as a product of
transpositions. Find the signature of F.

1.2 3 456 7 8
231547 86/

Further Let 8=(

If there a 0eSg such that of=go? Give
reasons for your answer.

Prove that a cyclic group with only one

generator can have at most two elements.

Let G={%1, i, %j, Kk} be the group of

quaternious.

(i) Obtain [G, G], the commutator
subgroup of G.

(i) Find a subgroup N of G such that

[G, GIEN . Obtain G/N.

Find the reminder obtained on dividing 71000
by 11.



nm,te Z} . Check 2

ot
4. (a) Let 1={(§ 3m)

whether I is an ideal of

[c o)

(b) LetR bean integral domain with non-zero 5

a,b,cd GZ}'

characteristic. If A is a proper ideal of R,
show that R/ A has the same characteristic
as R.

(c) Show that the polynomial 3
9510 2553 +10x2 =30 is irreducible in
Q [x]. Is the polynomial x>+2x+3
irreducible over Z [x]. Justify your answer.

5. (a) Find the nil radical of Zy¢. 2
(b) Prove that a group of order 35 is cyclic.
(c) Show that ¢ : R[x] >R defined by
d)(a0+a1x+a2x2+ ....... +a)=apta;t..ta,
is a ring hormomorphism. Why is Ker ¢ a
principal ideal ? Find its generator.

6. (a) Let R={(x, vy, 2)|x, ¥y, z € Z} and 3
S={(a, b, c)eR|a +b=c}. Check whether S
is a subring of R.

MTE-6 3 P.T.O.



(b)

(c)

Define an operation * on R by
a*b=a+b+2. Isthisa binary operation on
R ? Obtain the identity element, if it exists.
Also obtain x ~1, if it exists, for xeR.

Give all maximal ideals of Zs.

7. Which of the following statements are true ? Give

reasons for your answers :

(a)

MTE-6

There exists a non-abelian group of order
121.

Characteristic of a Boolean ring R, i.e.,
x?=x for all xeR, is 2.

There is a field with 24 elements.
Every field is a Euclidean domain.

Every group has exactly one element
stistying the equation x?2=1x.
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tfeww UTgaHHA : T
THAZ.- 6 : W srerio
gay : 2 g2 3Ifirmaq 3% : 50
. FE 5 i g FG T GEA7 T 81 T A

1 @6 78 FF 4 WX 597 FIAGI FeAgeie #1 T3
#Y H1 AHT TE 8

1. (a) ¥AANTS=((x, )% yeR) feame fs =2 4
qfenfya wfwanell @ S gadfie a TH 99
B ® (x, y) +(u, v)=(x+u, y+v)
(x, Y)-(u, v)=(xu—yv, xv+ yu)

(b) (xy, ¥ S (xn y,) § RxR R Heu g qfenfom 4

Fifse, afg 3R Faa AlQ 3x, +y; =3%,+yy
faraTet i S T qeadi GeiY ¥ 1 SaTfHdE &9 9
wers o el # 8

(c) WH Iy G=H 3]

a,b,c,d,eR,ad;tO}_ 2

1 .
WWH:{[O ll)] beR,b>0} ;M H,G

%1 T 39 Y8 87 o IW A Ie Hif
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2. (a)
(b)
(c)
3. (a)
(b)
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- FHEY f=(

femmse ff wies @ gu. _ Q[x] =0

<x-—-5>

A T G, S-St 3 3T, 1 0 T
R, B, {e}, T G 3t &t 7 aren ww 39wy
81 G &1 FI 9@ FfU

123456 7 8
826 37 45 1) ®
U T % U & &9 31N a9 g
& TURA % ®9 F fafey F &1 fegs
(signature) J@ &ifT |

123 45%6 7 8
mai"s'qg=(z 315478 6]*“
qﬁ@oess%ﬁi@ﬁaf=g(r? 3 I HT
g sifs)

fﬂzaﬁﬁqﬁm@maﬁawaﬂ

A /@ sfys < eraga @ gaa §)

T TN G=(+1, +i, +j, +k} Tgeal =

e R

() G %1 wafafmas svaw [G, G)
Hifere |

(i) G T YW TR N 919 Fifore formd
% [G,GICN

G/N 9 &ifsg)
71000 % 11 | fawifsig =0 W W\ Svwe )
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4, (a)

(b)

(©)

(b)
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[= 2n t
am @feT YT o 3m

n,m,teZ}_

Sta i fFE =1L {(: 3) a,b,c,d eZ}
W@W(ideal)%l '

M fe R, RT Ao aren T
quteta wid § 1 afE A, R %1 T Sfed Ui
A, A feawe fF R/A FI a8 sificefies gidt
TRMRFR

fammsy for sgag 2x10 - 25x% +10x2 - 30, Qlx]
# srgeta ¥ O AER 10 +2x+3, Zglx] R
srEeAa §7 o S H I Hif

Z,, 1 Y FOl 9 HI
fog FATT % %W 35 H1 TH TS THA Bl
gl

femmse &

¢(a0+a1x+a2x2+ ....... +a M) =gyta;t+..ta,
3 g ¢ : R[x] >R TF a0d GHHIE

(homomorphism) 1 Fi Ker ¢, T T&HA
TUrTTEe & 7 T ST 916 RIS |

7 P.T.O.



(b)

(©)

WFTFﬁﬁI‘Q:R={(x, Y, 2)|x, y, z e Z} 3R
S={(@ b, c)eR|a+b=c}. FaRT f& S, R FI
U 3U9ed & 91 TR

R T AfHAT * & a*b=a+b+2 & qRuIfE
HIFT 1 I8 R W UF fg-anymd whwan 3
e ST AT ¥ W T TGTF (identity)
IS @ I afe 3@ e £ @1 xeR
%mx“lﬁmﬁﬁql

Z,, % Tt Shw ottt s i

7. Trefeted wu & $9-39 s g1 §7 o9y s
HT gfe i)

(a)
(b)

MTE-6

51 121 %1 T S 99 B 2

e T R H1 AT SToiq 99 xeR %
2=x2%?

24 AT ST T & Bt §1

Yo &5 U JiFrera giq ¥ |

TAF WE F1 SF-3iF TF 3599 ol 3,

A x2= x 1 U< F@1 22

—_——
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