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AAL-7381 Seat No.-
M. Sc. (Sem" II) Exar'.ination

April/May-2018
Mathematics:MCB-II
(Aduonced Linear Algebra)

Time : 2 Hoursl ffotal Marks : 35

Instructione : (1) Each the questions is compulsory and
carty equal marks.

(2) Follow the stardard notations and
conventions.

Note : Througbout the question paper assume that
V is an n-dimensional vector space over a
fielil 4 B = {q, v2,.. .. ,}n} is a-n ordered basig

of V over F and. TeAp(Y).

(a) Define : Idempotent and Nilpotent linear
transformations on an n-dimensionel vector
space V over a field F. Show that :

(l) U feAp(V) is idempotent, then
Y=l/o@Vt, where Ve = ker(T) and
Vr=her(T-I).

(2) If ^Selp(r') is nilpotent, then a
characterietic roots of T is 0.

O) Show thot an algebra A" with unit elenen!
over a field F ie isomorphic to a subalgebra
of the algebra Ap (V), fot some vector space
V over F.

OR
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(b) If L1,?'2,?q,....1'r in.F are the tlietinct
cbaracteristic mots of f and q, |2,r3,.---en

are c.haracteristic vectore of ? belong'ing to
L1, L2, ?t4,.... Lp respective{y, for some integer

i 3 n, show that vl, y,4,-..vn are linearly
independent over F.

2 (a) If f has all its characteristic roots in l7, show
fhat there is a basis of V over -F in which

the matrix of ? in the basis B, n(f)=lrlu,
is triangular matrix, and ? eatiEfiee a
polynomial of degree n over F.

(b) Show that the matrices of ?in two basee of
V over F are gimilrr in Fo.

OB

(b) Let F be a fielilwithchar F +2, and' y =F{3)
be the vector space over F. If

lo o 6l
tll=l I o -lt le13, then determine its
Lo I 6J

minimal polynomial over F and llg similrr
matrix in F3 which is a diagonal matrix'

S (a) Define tr(T) and establish that it is
independent from choice of baais. Show that
,r(T) tB tfu sum of the cbaracteristic roots of 7'

OR
(a) If ? ie i nilpotent of intlex 21, Drove that tbere

exists a basis I of V such tbat the matrix
of ? in this basis ha" the form diago"d

mattix diaZlM^ M,
n1 >q >......>n1 with

unrlintrtr, where

q+4+...... +q=n-
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For a matrix A+0 inF* where F'=8, prove

ttLat b (A*A) > 0 and characteristic roots of
a Hermitian matrix ale all rcal.

If all the distinct characteristic roots
)'4,1u2,?r4,....Lp of ? lie in F, show that Vcan
be written aa Y =Yt @ Z2 (E.....(D Zp, wlrere

r, ./.\
each eubspace vi=terllr -x, t\'t I and the

\' ")
linear trangformation S , induced by ? on
V;, has only one characteristic mot l;, on V;.

OR

lf chor(F) = 0, and if rr(r/)=o for ail j>1,
prove that ? is nilpotent.

lf Ae Fn, prove tbat A = B+ C wherc BeFn
is symmetric matrix and C e F, ie skew-
symmetric matrix are uaiquely determined.

(a) For AeFn pmve that det(A) = 4t44'1.

O) Find the Jordan canonical form of any one

14 12f
of the matrix e=lo + zf\.

loz+l
OR

O) Show that the characteristic roots of ,{etr},
are the roots with correct multiplicity of the
equation dct(A - xI; = n.

o)

(a)

(a)

o)
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(b)

(c)

Answer Briefly any three :

(a) Prove that 7 is invertible if and only if it
maps V onto V.

fr rl
1,gt F=E and y=12 

""a 
A=l) 

21.F2 b
the matrix of ? relative to the stantlard

ordered basig of V ovet F. Pmve that the V
and zero subspace are only the subspaces of
V which are invariant under ?.

For ?,Selp (l/), ehow that r(rs)<r(r) aarl

r(rs) - r(sr) whenever S ie regular.

lf AeFn is invertible, prove that <tet (l)*0.

Let F: IR and tz = St2 , find the trace and

determinant of ?ttefined as T (a' b\ = (a, a + b).

(d)

(e)
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