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Part A

I. Answer any Eight questions. Each question carries 1 weight (8x1=8)

1. Define (i) Factor group/Quotient group. (ii) Conjugation of x by g.

2. Prove that, Let X be a G-Set then prove that Gx

3. Prove that the following 3 conditions are equivalent

is a subgroup of G for each x in X.

. ghg *€H,VgEHandh€H
gHg '=HNVg€H
i g =Hg, Vg € G.

4. = - .
Let G be a group of order p" and let X be a finite G-set. Then prove that !X! - !XG l(mOd p)

Prove that no group of order 33 is simple

6. Define (i) join of two subgroups (i) solvable group

i. Define Euler phi-function and find @(12).
211213 _ 1

ii. Define Mersenne primes and show that" is not divisible by 11.

8. Ifaand m are relatively prime integers then for any integer b prove that ax=b (mod m) has as solutions all
integers in precisely one residue class modulo m.

9. Explain projection homomorphism.
10. If Ris a ring with unity and characteristic n, then show that it contains a subring isomorphic to Zn
PartB
Il. Answer any Six questions. Each question carries 2 weight (6x2=12)

11. Find the number of distinguishable ways the edges of an equilateral triangle can be painted if four different
colors of paint are available, assuming only one color is used on each edge and the same color may be used
on different edges.

12. Lt H < G show that the left coset muttiplication (1H )(0H) = (aD)H s\ o1l efined if and only if H
is a normal subgroup of G.

13. Let Nis a normal subgroup of G and if H is any subgroup of G, then Hv N=HN=NH. Furthermore, If H is also
normal in G, then prove that HN is normal in G.

14. Let G be a group containing normal subgroups H and K such that HNK={e} and HvK=G. then prove that Gis
isomorphic to H x K.




15.

B, T - o P - "
i. Prove thatf(l) =x"+3x+2in ZS [”‘] is irreducible over Z5.

ii. Prove that let f(\)‘) € F[‘Y] and let f(x) be of degree 2 or 3, then f(x) is irreducible over F if
and only ifit has a zero in F.

16.

i. State and prove Little Theorem of Fermat.
8103
ii. Find the remainder of when divided by 13.

17. LetRbe a ring with unity. Show that an ideal N # R is a prime ideal if and only if R:"' N is an integral
domain.

18. () Let G = {" .af be a cyclic group of order 2 and Zy = {“‘ 1} is a field. Find the group Algebra Z>G
(i) Define ring homomorphism and its kernel.

Part C
lll. Answer any Two questions. Each question carries 5 weight (2x5=10)
19. (i) Prove or disprove: Converse of Lagrange's theorem is true (i) Show that converse of Lagrange's theorem
for abelian group is true.

20.

i. Prove or disprove: There is a group of order 36 is simple
ii. Let H be a subgroup of G and let N be a normal subgroup of G. Then show that
(HN)/N = H/(HnN)

21. (i) Consider two elements f(x) and g(x) in F[x] of degrees n and m respectively. Explain division algorithm
for these two elements.
(i) Show thatan element@ £ Fisazeroof / ] € Flz] it ang only if ¥ — @) s a factor of f(x) in
F).

22. \Write a brief note on Quaternions.




