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e SECTION—A a0 Marks)
Answer ALL questions -

20MAU13/18MAU13.: ,'-_;‘_» i \*

ALL questlons carry EQUAL marks A : 10 x1= 10). - :" | ) i

‘(r,(.

= 1Ifn(3) =n, then n(A(S)) = S AR S
o ..(1)n (11)2" (111)112 e " | (1v)n'

U 2. The setof all 1ntegers is not a --~¥'—- under multlphcatron

e (1) abehan group (u) group (111) semrgroup (1v)cychc group

R

E 3. ;If H, K are subgroths of the abehan group G then HK is a--.f-:i ------ - of G

(1)C3zchc group (n) prrme (111) subgroup (1v) abehan group : ""‘.: S

| ’1_4;}.‘_Every subgroup of an abehan group 1s seen L G
(1) cychc (11) semlgroup (111) quotlent group (w) normal
1.2 3 4 5 6 STV S P
s ich 1 3 5 6 4) the Ol'blt of 3 1s Sl
o (r)(l 2) (11)(3) (m)(l 2 3 4) (1v)(5 3)

i 6 QThe number of automorphlsms of a CYCIIC group of order n rs e

(1)(2)(11 + 1) (n)(b(n) (111) ¢(n 1) (1v)(b(n + 2)

o 7 ;:If R is the rmg of mtegers mod6 then R 1s a

C()field - p e U (u)non commutatlve rlng
T ) (m) 1ntegral domaln . (1v)eommutat1ve nng
'+ 8. A finite integral domaln is- a----- G L T

L (D Euchdean (11) ﬁeld (m) prlme (rv) normal o .

S . 9 ’R be a commutatrve rmg wrth umt element the only ldeals are ---—4%?-l1' 2

(1){0} andR (11){1} andR (111){0}and {1} (1v){0} and {2}

o lf,{'fa:lO If an: 1deal U of a r1ng R contams a umt element of R then --j.;'-ﬂ;-'_-} - e : Rt
N (l) U 373 R (II)U* ' (lll)U—R . (lV)R“' S

Answer ALL . questions, . .o
ALL questlons carry EQUAL Marks : (5 x 5 25)

A(S) such that a ‘r ¢ r a
| (OR)

e ﬁll a) Prove that 1f S has more that two elements We ean ﬁnd two elements a,_r 1n FR

b) If G isa. group in Wthh (a b)‘ = tt‘ b‘ for three consecutlve mtegers i for" f S

allabeG showthatGrsabellan e

S '.‘12 a) Prove that 1f N isa normal subgroup of G 1f and only 1f gNg = N for evel’y" R

g E G

b) Prove that 1f (Z) 1s a homomorphlsm of G 1nto G Wlth kernel K then K is normal"' IR

» subgroup ofG
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~13.«a);Let G be a group, for g E G G -, G by xT = g xg for all x E G Prove
~thatT is an automorphlsm ; - SR ‘i e R

'that Z is the center of G, S
14 a. ) If R 1s a rmg, then for all a b E R then prove that .
@ a0=0a=0 - e

2 (11) a( b) = (—a)b = :—(ab)

En g (OR)

',b) If F is a field prove its only xdeals are {0} and F 1tself

15 ;fa) Prove that a Euchdean ring possesses a unit element (or)

1. Then show that a]c

 SECTION -C (40 Marks) (RS
;] - Answer ALL questrons TR
e ALL questlons carry EQUAL Marks o (5 X 8 40)
‘:.,a)‘ Let G be the set of all 2 >< 2 matrrces ( | Z
;_'such that ad bc q& 0 Then show that G is a non-abelran group under product of

,matrlces - R . AR , o

) where a, b c, d are real numbers

, fb.. State and construct Lagrange S theorem : R i . ,
7_’1_'7 a ) If H and K are ﬁmte subgroups of G of orders o(H ) and o(K ) respect1ve1y,

4 then show that O(H K ) 0;222?

'<0R)

Sy ffb) State and Prove sylow}s theorem Rt
18a) State and prove Cayley theorem :"j'; S
R, S (QR)
:b) (1)F1nd the orblt of the followmg permutatlon
: 1 234567 8 e
r-;_f,:(l)(S 6 2. 4 8 3 1 7)
(1 23 456y -
"'(2?‘(5 13 62 4)

1)”Express the permutatlon 0 =

1 2 3 4 56 7 8
, 3 6 41 8 2 5. 7
:dISJomt cycles and then asa product of transposmon '
ia.) Analyze a ﬁmte 1ntegral domam is’ a ﬁeld
b) (1) Interpret the homomorphlsm ¢ of R 1nto R' 1s an 1somorphlsm 1f and onIy 1f
@ ={0} i | SRR
L ;-(11)If U 1s an 1deal of R and 1 E U show that U R

! 20;3) If R is a commutatrve rmg W1th unlt element and Mi 1s an 1deal of R then M is a
";ax1mal 1deal of R 1f and only 1f R /M isa ﬁeld CLonT L
AP (OR)

~ determine d(a) <d(ab) e N

)I (G) = G /Z when 1 (G) 1s the group of 1nner automorphlsms of G and show R S

b). ‘Let R be a Euchdean rmg Suppose that for a b,c. e R albc but (a, b) =

) as a product of

b) Let R be a Euclldean rmg and -a, b € R If b ;& O is. not a: umt m R then 1’ :



