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Section A is compulsory. It consists of 10 parts of two marks each.

Section B consist of 5 questions of 5 marks each. The student has to attempt any 4
questions out of it.

Section C consist of 3 questions of 10 marks each. The student has to attempt any 2
questions.

Section — A (2 marks each)
Attempt the following:
a. Prove that every division ring is an integral domain but not conversely.
b. Prove that sum of two units of a ring need not be a unit.
c. Let R be a commutative ring with 1. Then R is a field & (0)and R are the only ideals
of R.
Prove that Sn(nz 3) has trivial centre.
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Prove that product of two even permutations is again an even permutation.

Prove that W™ is a subspace of V.

Define Inner product spaces.

Prove that element AEF is a characteristic root of TEA(V) if and only if for some
v#0inV, vT = Av

Show that the mapping T: R°SR defined by T(x,y) = |2x — 3y| is not a linear
transformation.
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j. Show that there is no non-singular linear transformation from R toR".

Section — B (5 marks each)
If R is a commutative ring with 1, then AEMn(R) is a unit <det(A) is a unit in R.

Let f: R—S be a homomorphism with ker ker f = N. Then %Elmf
Prove that Zn is an integral domain ©n is a prime & Zn isa field.

Prove that the matrix A =[111 — 1 — 1 — 1110] is nilpotent and find its Jordan
form.
Let V be a finite dimensional inner product space; then V has an orthonormal set as a basis.

Section — C (10 marks each)
If u, veEV then |(w. v)| < ||ull||v||
Prove that the range of T and U = {v€V:vT = 0} are subspaces of V. Further if n(T) is
the dimension of the U, prove that r(T) + n(T) = dimdim V
State and prove Sylow’s third theorem. Also show that group of order 72 is not simple.



