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Note : Attempt five questions in all. Question no. 7 is
compulsory. Answer any four questions from
Q. No. 1 to 6. Use of calculators is not allowed.

1. (a) Express the permutation
o= 1 2 3 4 5 6 7 8 9
2 3 8 1 6 4 7 5 9

as a product of disjoint cycles and as a
product of transpositions. Find a
permutation T in Sy such that To0 = coT =g,
where e is the identity permutation in Sg. 4

(b) Give examples each of a finite and an
infinite integral domain. 2

(¢) Defining addition and multiplication in R?
component-wise, i.e.

(X ¥y) + (X ¥p) = (% +X,, 7, +7,)
(%, 9,) - %y ¥) = (%, %5, ¥,7,)

prove that R?is a ring. Is it an integral
domain ? Justify your answer. 4
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2. (a)
(b)
(c)

3. (a
(b)
(c)

4. (a)

MTE-06

If R is a ring such that x? = x, for every
x € R, show that R is a commutative ring.
Give an example of such a ring.

Find the nil radical of an integral domain.

If F is a field with 49 elements, prove that
x*9 = X, V x € F. Also, find the characteristic
of F.

Show that Q + /-5 Q is a subfield of C.
Also, check that it is the quotient field of

Z+ . [-5Z.

Classify all the groups of order less than or
equal to 6 upto isomorphism.

Prove that the polynomial

6x°+ 30x* — 40x3 + 20x + 40 is irreducible in
QI[x]. Is it irreducible in Z[x] ?

Let
Ta bl
G=. a,b,deR,ad =0
_0 d..
and
1 <
H= xeR}-
\—0 1..

Show that H is a subgroup of G. Further,
show that H is a normal subgroup of G. Is
G/H abelian ? Justify your answer.
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(b) Show that f:Z +iZ — Z, defined by
fla+ib)=(a—b) (mod2)
is an onto ring homomorphism. Determine

ker f. Is it a maximal ideal ? Justify your
answer. 5

5. (a) Let S={x,y)]|x,ye€ R} be the plane in the
rectangular co-ordinate system. Define a

relation ~ by (x;, y) ~ (x

9 yz) 1ﬂ'x1 - X, is

2
an integer.

(i) Show that ~ is an equivalence relation.

(i) Give a geometric description of the
equivalence class to which (0, 0)
belongs. ‘ 4

(b) If G is a group of even order, prove that it
has an element a # e satisfying aZ = e, where
e is the identity element of G. 2

(c) Show that the set G of matrices of the form
coso -—sin a
sin o cos o
where o is a real number, forms a group

under matrix multiplication. 4
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(a) Does the ring
Z,[x]
<x2 + §>
have nilpotent elements ? Justify your
answer.

(b) Find all the maximal ideals of the ring Zgg .

(c) Let My(Z) be the ring of all 2 x 2 matrices
over the integers and let

a a-b
R =
a-b a
Is R a subring of My(Z) ? Justify your
answer.

a,beZ;-

Which of the following statements are true and

which are false ? Give reasons for your answer.

(1) If Gis a group of order n and if d is a divisor
of n, then there exists a subgroup of G of
order d.

(ii) The ring Q of all rational numbers has
proper non-trivial subrings, but has no
proper non-trivial ideals.

(iii) If every subgroup of a group G is normal,
then G is abelian.

(iv) There exists a field with 100 elements.

(v) Any polynomial of degree n over a ring R can
have at most n roots in the ring R.
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1. (%) F=faRea woaa
5=l 2 3 4 5 6 7 8 9
(2 3 8 1 6 4 7 5 9)
H NEIH Tehl b UG qdT IHEN
TGS % ®9 § 2w AR | 5, F
Wtﬂﬁ%ﬁl’ﬂ%%‘?toc:oot:e,
el e, Sg H dceH HHEA € | 4
(@) witfm ok omitfia yuidh wid &1 wh-us
Jare v | :
(7) R2 # §a u<Hi & A IR P R gl
F g 3

(2, 7)) + (x5, y) = (x; + X5, ¥, +7,)

(x), y)) - (%, ¥)) = (%, %), ¥,3,)

firg fife f R2 w oo 8 | F1 I8 QIR
Tid 8 ? 3 IR it gy Hhifvw | 4
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2. () MR WWaeg g Sl R & 7% x &
e x2 = x 8, 79 @y % R & wafafmg
IO 8 | U8R 9o 1 Th IFTEW T |
(@) qUriehia Wid 1 I3 HOf TG T | 2
(M) 3R F s 49 IFEl g & B, 9@ fag
Hifs 6 x*° = x, Vx € F. F %1 afiraaies
ot sma HIf | 4

8. (%) famufr Q+ /-5Q,C F1TH e 2 | @
of st i 7% =8 2+ [—52 %1 fawm &=

LN

2 4
(@) 6 1 IGH FH Hife & Tl Tl H1 eIl

Teh Fffentur ST | 4
(m) fag Hifs % sgag

6x5+ 30x? — 40x® + 20x + 40,
Qlx] R FEsfg 3 | =0 I@ Zx] W W
JAESHT 8 ? 2

4. (%) °H <ifdw

la b
G= a,b,deR,ad %0
0 d

M =x
xeR}-
10 1} }
fiame % H, G =1 TR ? | = oW,

femme 6 H, G =1 yom—= 9Egg 3 | RO
G/H 21Teiedt 8 2 3794 I &t g FHifm | 5
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(@) fe@mu % fla + ib) = (a - b) (mod 2) GW
IReia woF f: Z + iZ — Zy =BIEHh Iad
THTHINGT 8 | ker £ F1d T | &1 I8 T
3fas el 2R s A g Ak 1 5

5. (%) A i S = {(x, y) | %, y € R} ISR
e 9 § auad 3 | TF Y ~ 3@ TR
qﬂmﬁaﬁﬁqﬁs x, ¥y ~ (x, yz)ﬂﬁ 3R
Wqﬁxl—xzww#%l

@) fewmsy % ~ T gesrar daw |
(i) 39 geaar g &1 sAHdE foere e
Rraw (0,0 2 | 4

(@) IR G T 7w HIR w1 g 3, @ fag AR
% all a2 = ¢ I UGE FHW AT AT a = e

2, &t e, G F1 qeqHE ETT B | 2
() : 5 w9 cosa -—sin a % -
sin o cos o

T G, A T & A T GYg STl
%,Wﬁa@mﬁ'@n%l ' 4
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Z,[x]

<x2+§>
IR H g Hifvw |

(@)Wz%ﬁwmw%ﬁm
IR |

(M) WA ST My(Z) quiet W |t 2 x 2 IATeggl
%1 ge1d 3 3R 9F i
a,beZ}-

a a-b

R =
{I:a—b a }
R R, My(Z) H1 39609 7 ? 394 I 6 gL

HifT |

% VT 3Ed & ? 3T

. fr=fafies 4 9 S99 w1 g9 & R $9-9 F=

I ? U I o HROT R |

() A G, e n &1 T 8 3N AR d, n &
fauss R, 79 #fE d & G F ITWE #
arferea gram 2 |

G wft wfie demet & g Q ¥ 3hua og=s
Jged B9 F, WAfRT WK Sfww orges
TurSTatet TEl gl |

(iii) IR TYE G &1 IS YR THWH B, 9 G
et 2 |

(iv) 100 3TEg4l I Uk & &1 Afcae g g |

(vV ST RTWIE n & foreht i agmg Fae@ R &
W%Wn@@lmél
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