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(W’ ite your Roll No. ‘on the top ,mmed:alely on recezpt af thxs quesuon paper) 'ji"

Attempt six questlons in all

Quesnon No 1is compulsory

o Attempt five more questnons selectmg :

‘at least two questions from each ,-$ec.t|on._ :

‘L (@) state whether the
" false : .

‘ ¢0 sE ( ) :
@& Inverse of B, W * 0B (5]

@) Ac harawter ‘
iher Lnity or a pure lmaglnary number .
eithe . .

A 3 L mvelf_se of 'a mamx of -
(i) Genera"zed , ‘ A .any OrQer

always exists:

following. 'sta,t,emqri.ts ~éi~je' .true or’

Jstic root of a skew-Henmtlan mamx 1s ;

PTO.

T



®)

NG

@

0

(2)  .  ',nssv

@ - The equation AX = 0 has a non-zero solutlon

,l‘f and.only if the.rank ‘" of 'A is ,lﬁss,than

the number ‘n’ of its columns i.e. of the -

v

unknowns, _ T S

‘(v)’ N, ‘the set of natural numbers is a group with

respect to. ‘subtraction.
Let A be any m X'n matrix suéh that - p(A) =r (>0).

What will be its normal form ?

" Is the matrix :

1.3
2 3
11

'obo-'o

' eqmvalent to I; ? Justlfy_'

" (d) Wnte down the elementafy matrix E, 1(2) ‘of order 3 x3

and its” 1nverse )

Define space. dnscnmmant and s:gnature of a quadratxc

'form

Ifosamxnmamxofrankp,LandBaretWO‘

non-smgular matrices of order m and space n respec-

. tively, then write. do“'mbthe form of 'LAB. 522222

(@

®

@
®)

(i) a unique

3y , '.115'5”‘

Section 1

Define the rank of a given matriy  ghow that the

rank of a matnx is invariant under the elementary row .
Operatlon 4

R, —>R,-.+?\.R.; }»#0.

" Investigate for what values of X and p the system of

snmultancous equatnons :
3x.— y + 2z = 12
. ) .
gx-y tAz=n o

have :

(1) no solutlon

so[utlon and

. ( i) infinite number of SOlUtlons T g
“ (i) an l ‘

State and- prove «Cayley Hamllton” theorem. -
ta e

.F nd the characterlsﬂc roots of the mamx 66
i | . |
01 1]
CA=|170 1f .
‘ 110

B d sh that the charaCterlstlc vectors assoclated with ~ -
an S ow

ally orthogonal
ctenstlc roots are mutu
its dlstmct chara g P.T.O.



EER o (5) . - s,
. T - (4) - 1155 G C e o
4. i : . . T ompute. the .inverse -of partitioned ix.:
(@ Identify the napy, of the quadratic form: - [ ), Gompute. T of partitioned’ matrix .:
. 9 gom-:o | . . [-A A,z)
| : L A=[Tn
A, A

4x + 942
7 +2z +8y2+62x+6
xy .
of order n'x n, assuming A,, is a non-singular submatrix

and hence find ; .
ﬂ‘lerank’.mde d T ) N L .
. ' X an srgnature of the 1. o of order.s x s. . ' v 75

form.
® '\ pmve that h ‘ 7. (a) Prove that the totality of all positive ,ratidnai_'numbers
- € mOdulus of , . o . O . .
each charactenstlc root of | forms'. an abelian group- under the composition defined
a unltary matﬂx ]S un]ty s . o - Se . )
‘ , . o 75 N . ~by a*b (ab)|2
. '5. . (a) Express . .t ! . ) ’ - . . [N ) ,
, . . , S - . . “(b) If2Z = {2m wme Z}, Z is a set of all integers. Show.
~1 3 -that'(ZZ. +.- .) is' a commutative i‘ing'»\}ithout unity and
: A,= 111 S | ‘ . A 'wnhout dmsors of zero. How about 3Z ? How about
- 1-11 ' e ' i ERE .kZ for keN where N is a “Set of all natural numbers?66

as a product of space elementary matnces 8 (a) ,Deﬁne orthonormal basts Usmg the Gram Schmndt

orthogonahsatlon space process construct an orthonormal

® Prove that th
e deﬁmte
. ness of a Cluadratlc form is basns for E’ ﬁ-om the followmg set of bas:s vectors :

in
varlant under non-smgular linear U'anSformau0n 7’5 _ . g ¢
Section It - L0 L e =L, 13-4, = [0 ".A]‘]v' s = [0, 0. U
6. . . ) ) . . ) " . v . . - . R ‘.“ t rs (l,_.l, 0)’ (0’ 1’_ 2) and_ (O’ '0,',1
@ If G is a generalized inverse of X' X, then prove that : ® } Do the"vee o‘ : : 1)
- o . ' . : 3 form & basis of VJ(R) ?
. G is also g ied i - ‘ . L
: . . @ generalized inverse of X' X : . : . v , N~
(if) X o ‘ ' o - (i) Express the veetor 'V = (3, 1, -4) as a
if GX'X = . . . . . ; ' . . .
AGXX \X,'le. GX' is a generalized inverse of X. . " linear combinatio? of the vectors V, = (1, |, D,
®)  XGX' s ; ' | S | | |
X. S Symmetric whether G is symmetric or not. pe T



