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2. List the elements of Z, x u4.f{‘iﬁind t ordercf each of the elements. Is this

group cyclic ?

Compute all Sylow Ssubgroupsof s

State butterfly lemma.

Find the center of S; x 7.

o o & o

Express the polyﬂomial x4 +4 -gé.a‘ prvo_:duct«;of vlin’e.ar factors in Zg[x]. (5%4=20)
PART - B

Answer any three questions. Each question carries 7 marks.

7. Show that every group of order p? is abelian.

8. State Sylow's third theorem. Prove that no group of order 30 is simple.

9. LetF be a field of quotients of D and let L be any field containing D. Prove that
there exists a map y : F — L that gives an isomorphism of F with a subfield
of L such that w(a) =aforae D.
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10. State and prove second isomorphism theorem.

11. Anideal {p(x)} = {0} of F[x] is maximal if and only if p(x) is irreducible over F.
' (3x7=21)

PART-C

Answer any three questions. Each question carries 13 marks.

12. a) Let G, Gy, - . G be groups.. Prove that HGI is a group under the

operation (a;, @, - . - - @) (bs, b?_,.. .o by} = (a1b,. BB oone SO
b) Find the order of (3 10, 9) ’n '24 X z12XZ‘15

c) Let X be a G-set. For xy, X, X, I ’{:‘x{ < x, if and only if there exists g € G
such that gx4 = Xa.; P;ove that= Qan'equnvalence relation.

13. State and prove first Sy!ow fheqrem

, (IHDAKD
14. a) If H and K are finite subg{eups'l; [HAK]|

b) Prove that any two _fLe!ds fients of an mtegral domain D are
isomorphic. : ,

a group G prove that |HK | =

15. a) Prove that two subn‘ormai ies of a gtoup G have isomorphic refinements.
b) Prove that S3 is so[vable ¢

16. a) State and prove dIVIStOﬂ algonthm for F[x}

b) Let f(x) = x* - 3x® + ox2 4 4x -1 and. (%) = x2 - 2x + 3 be two
polynomials in Zg[x]. Find q(x) and r(x) such that f(x) can be written as

f(x) = q(x)g(x) + r(x). (3x13=39)



