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MATHEMATICS (Honours)
'Paper:C14-T

[Ring Theory and Linear Algebra-Il]
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Full Marks : 60 Time :Three Hours

The figures in the margin indicate full marks.

Candidates are required to give their answers

in their own words as -far as practicable.

Group - A

Answer any ten questions : 2x10:20

Let Z,={a+ib:a,beZ\ be the ring of Gaussian

integers. Show that 1 + i is irreducible element in 2,.

Show that the polynomial .f (*) = x' +lx +2 ezulxl

has four zerosin Zu.

TA 'f\ and W, be subspaces of a finite dimensional inner

product space. Prove that (Wr*Wr)t =Wrt )Wrt.

Let T be a linear operator on a finite dimensional inner

P.T.O.
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(6)

such that t,(r(r)) = p(t,), i = 1,2,3. Show that

{L'Lr,Lr\ is a basis of ? . Determine a basis of

tr/ such tJnt {L,L, zr} ir its dual. 5

24. (i) Prove fhat I: < x2 + 1 > is a prime ideal in Zlx]

but not a maximal ideal in Zl*l 5

(ii) Let W be the plane in IR3 spanned by the set

s ={(t,z,z), (-t,o,z)}. th* find an orrhonormal

basis B' for W applying Gram-Schmidt

orthogonaltzation process and extend B' to an

25.

orthonormal basis ts of V. 3+2=5

(i) For any prime p, show that the pth cyclotomic

polynomial is ineducible over Q.

(ii) Let V be an inner product space and

S = {v1, v2,......, v,} be an orthonormal subset of

V. Show that for any x eV ,

ll,ll' = I*,1. *,,, r1' . 4+6


