ALGEBRA I
SECTION A (10*2 = 20)
1. Define Centre of G.
2. Define Normalizer .
3. Define unital R – module.
4. Define external direct product.
5. Define Index of  Nilpotent  transformation.
6. Define the invariants subspace w of V.
7. Define  Jordan Block belonging to λ.
8. Define Monic  polynomial.
9.Define Hermitian adjoint of T.
10. Define congruence of two real symmetric matrices.
11.Define conjugate class.
12.Define solvable group.

SECTION B (5*5=25)
13. State and prove Cauchy’s theorem.
14. Suppose that G is the internal direct product of  N1,N2,........Nn, then prove that for ij,   
      NiNj = (e) and if  a  Ni, b  Nj then ab = ba.

15. Prove that two nilpotent linear transformations are similar if and only if they have the  
      same invariants.
16. Suppose that V = V1 V2, where V1 and V2 are subspaces of V invariant under T. Let T1 
       and T2  be the linear transformations induced by T on V1 and V2 respectively. If the    
       minimal polynomial of T1 over F is p1(x) while that of T2 is p2(x), then prove that the 
       minimal polynomial for T over F is the least common multiple of p1(x) and p2(x).

17. If A, B  Fn, prove that tr (AB) = tr (BA)
18. If M, of dimension m, is cyclic with respect to T then prove that the dimension of MTk is 
       m-k for all k m.
19. Prove that every finite abelian group is the direct product of cyclic groups.


SECTION C (4*10 = 40)

20. State and prove Third Sylow theorem.
21. Prove that two abelian groups of order Pn are isomorphic if and only if they have the same invariants.
22.Prove that there exists a subspace W of V, invariant of T, such that V = V1 W.
23. Prove that the elements S and T in AF(V) are similar AF(V) in if and only if they have the same  elementary divisors.
24. Stae and prove Sylvester’s theorem.
25. If T A(V) has all its characteristic roots if F prove that there exists a basis of V in which the matrix of T is triangular.

