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(c) Slate only Euler's and Fermat's theorem. Using this, show that ifp is an
odd prime then (l ) lD'I-r2p-r+ ... ..- +(fFl )p-' = Cl ) (mod p)- (Z)IP+?P+... ... r(p-t)p =0(modp). (6)

2 (a) Prove that any two disjoint cycles in Sn are commulative. (6)

(b) Define normal subgroup. lfK is a subgroup ofG and I{ is a normal

subgroup ofG then show that K^ll is a normal subgroup ofK. (6)

(c) Let (i - C-{0} .nO C' - {[ 
o*h'1to.t.n.o,t'*ofbctwogroupsunder

[-n a) | -
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I (a) L€t + be a binary operation on a finite s€t G. Ifr is associative and bofi

cancellation laws holds in G then show that G is a group under t. (6)

(b) Prove rhat in a finite group G, O(a) / O(G) , for each aeG. (6)

(c) Define a subgroup.For a commurarive group c, show that H = {aeG / O(a)

is tinireI is a subgroup ofG. (6)

OR

| (a) l'or a given neN, show thar the sct G : {[a]eZ" / (a,n) -- I ] becomes a

group under multiplication mod n with O(G) = 0{n) , where { is a Iiulcr

function. (6)

(b) In a group C, aeG and O(a) = n. Iffor some positive integer q, (q, n). I

then prove that qa) = O(a). (6)
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multiplication. Definc f:C-+c' by (z) = [; :] ,forz-a+ibeC-{0}

then show thar f is an isomolphism. (6)

OR

2 (a) For n > 2, the set An of even pemutations in Sn is a subgloup of order

ntl2" (6)

(b) lfa cyclic subgroup II ofa group G is normal in G, thcrr show that any

subgroup ofH is also normal in G. (6)

(c) [hfinc: Transformation and Disjoirrt cycles. Dxpress thc permutation

f= (l 2 3 4) (l 2 4) (3 I 2) (5 6) in S? as a composition ofdisjoinr cycles.

Iind O(11. (6)

3 (a) Suppose G : (a) is a finite cyclic gnrup with O(G) = n. Show thar for each

meN, ifm divides n tbcn 1 a;1is a unique subgroup ofG oforder m. (6)

(b) Prove that any two finite c-vclic groups of the same order arc

isomorphic. (6)

(e) For a cyclic group G = (a) of order 16, obtain (l ) order of subgroups

generated by ar2, a6, a3. (2) all generaton ofgroup C. (6)

OR

3 (a) State and prove the ! undamental theorcm of }lomomorphism.

(b) Show that an infinite cyclic group has exactly two generalors.

(6)

(6)

(c) Give an example ofa finite abelian group of order 4 which is not cyclic. (6)

4 Atlempt any Two : (8)

(a) ln a commutalive group G, a,beG with O(a) = 6 and O(b) = n. lf (m,nFl

thcn prove that O(ab) : mn.

lContd...
.,GAF-4581



' (b)tf H is a su@roup of group G with inden 2 then prove that H is a normal

subgroup ofG.

(c) Show that cvery honomorphism image ofan abelian grorp is abelian.

5 Attempt any Two : (S)

(a) Io a goup G, e,beG,if a5= e wirh q*e md ab8'r=r'2 fr€a fu O(b).

(b)ohainrhcpenn'miurrg'',ro..r=(l i t, 
i : :),r=(l i i ; : :),

.(1 23 456\ ^'=(s r : l ' ojt *'

(c) If { : G-+G' is onto isornorphisrn with O(a) = n, aeG $€n provo thal

O(l (a)): n. Whcr€ G and G'a€ any two groups.

3GAF-4631 I 1230 |


