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4th Semester Examination

MATHEMATICS (Honours)

Paper: C 10-T

[Ring Theory and Linear Algebra - {l

IcBCSI

B.s{4th Sem (H)[\{ATH/'23(CBCS)

2423

Time : Three Hours

The Jigures in the margin indicate full marks.

Candidates are required to give their answers
in their own words as ftr as practicable.

1. Answer any ten questions : 2x10:20

(a) Define divisors of zrro in a ring Show that &e ring

"t*""*' {[i :),,,, =.] contains divisor

of zero.

(b) Find the ma:<imal ideals of 26, the ring of integers

modulo 6.

(c) Prove that a ring X is commutative if and only if
(a+b)' = a? +2ab+b2 for all a, b e R.
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(d)

(6)
Gf; Let V be a finite dimensional voctor space

over the field F and let 'I be a linear operator

on Z such th*" ronkT: rsnkT2.'I'ben prove

tlrat ker T frIlrr.f = {0}. 3+4+3

@ Give an example of an infrnite ring whose

characteristic is finit€.

(i) Let ,f :Q+ S and g:Q +,S be two ring

homomorphisms frorn the field of rationals to

a ring (S, *, .). Suppose "f 
(x): g (x) for all

xeZ. Then prove tlntf : g.

(D Find tw'o linear operators T, IJ onthe vector

space IR.2 over lR such that W is the zero

operator on V but IU is not the zero

operator on l/.

(v) kt 7 be the linear operator on R' defined

by T (a, b): (- b,a) for all (4, b) e IR'2.

Find the matrix representation of f with

respect to the standard ordered basis of IR'2.

2+3+3+2
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