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Answer all the ten questions. (10x1=10)

i

2.

9.

10.

What do you mean by decomposable group ?

What are the elements of Z, x Z, ?

What are the elements of Z/5Z ?

State first isomorphism theorem.

What do you mean by a subnormal series of a group ?
What do you mean by action of a group on a set ?
State Burnside’s formula.

Define a p-group.

What is the reduced form of the word aja,'a,a‘a;” ?

What do you mean by presentation of a group ?

Answer any 10 short answer questions out of 14, (10x3=30)

11.

12.

13.

Find the order of (8, 4, 10) in the group Z ,x Z X Z,,.

What do you mean by normal subgroup ? Write three equivalent conditions for
a subgroup H of a group G to be a normal subgroup of G.

Prove that a factor group of a cyclic group is cyclic.
P.T.O.
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14, What do you mean by simple group ? Give an example.
15. Let¢: Z , — Z, be the homomorphism such that ¢(1) = 2. Find kernal of ¢.

16. Give example for a series which is a subnormal series of the group, but not &
normal series.

17. Prove that any two composition series of a group are isomorphic.
18. Let X be a G-set. Prove that G, is a subgroup of G for each x € G.

19. How many distinguishable necklaces (with no clasp) can be made using seven
different colored beads of the same size ?

20. Let G be a group of order p", p is a prime, and let X be a finite G-set. Show that
IX] = [X;| (mod p).

21. Prove that every group of order 15 is cyclic.

22, Is{(3, 0), (0, 1)} a basis for Z x Z ? Prove your assertion.

23. Explain the idea of free group.

24. Prove that every group G’ is a homomorphic image of a free group G.

Answer any 6 short answer questions out of 9. (6x5=30)

25. Let H be a normal subgroup of a group G. Prove that the cosets of H form a
group G/H under the operation (aH) (bH) = abH.

26. Prove that M is a maximal normal subgroup of G if and only if G/M is simple.

27. If N is a normal subgroup of G and if H is any subgroup of G, then prove that
Hwv N=HN=NH.

28. If G has a composition series and if N is a proper normal subgroup of G, then
prove that there exists a composition series containing N.

29. Let X be a G-set. Show that for each g € G, the function c_: X — X defined by
o (X)=gxforx e Xis a permutation of X.
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30. State and prove second Sylow theorem.
31. Prove that for a prime number p, every group G of order p? is abelian.

32. Let G be generated by A = {a/i € I} and let G' be any group. If a/ forie |are
any elements in G', not necessarily distinct, then prove that there is atmost
one homomorphism ¢ : G — G’ such that ¢(a) = a/.

33. Show that (x, ¥ : y°X =y, yx2y = X) is a presentation of the trivial group of one
element.

Answer any one essay questions out of 2. (1x10=10)
34. State and prove second and third isomorphism theorems.

35, Determine all groups of order 10 upto isomorphism.




