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PO-409 Seat No._
B. Sc. (Sem IV) Eramination

April/May - 2016

Mathematics : CC - MATH - 402
(Aduanced Linear Algebra)

Time : 3 Hoursl potal Marks : 70

Instructions : (1) All queetione are compulsory.

(2) Figures to the right side halicate the
marke of questions.

1 (a) If A, B eM r,, are invertible then 8

. .-r -t -t r r\-l t t\T
(tn1-'=3-'^-' and (.,1' ) =ln-') , where

l' ie transpose of A.

OR
(a) Explail' : Row reduced echelon form and E

prove that aa n x n matrix A is non singul,ar
iff its row reduced echelon form ie Io.

O) Attempt any two : 12
(D Determine whether the matrix

It o rlr'lA=lt 2 3 | i€ singular or
I[-r r o]

non-sirigular.
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(2) Solve the syetem of equatione :

2x+5y+22-3t =3
3x+6y+52+2t =2
4x+5 y+14 z +l4t=ll
5x+l0y+82+4t=4,
by row reduction method.

(3) Obtain the linear traneformation

[r r z 3f
associated with the matrix I I 0 I -l l,

Ll 2 0 0J
where coneidering the etandard bases of

vector - spaces R4 and R3.

State and prove Schwart'z inequality.
OR

Let V be a finite dimsnsisnal vector space E

over the field .B. If. xeV be any vector then

the function Tx on I/' defined by

r,Q)=f (x),Vf eV' ie a linear tunctional

on t/' abo show that r -+ 4 is an isomorphism

of V orrtn ya.

Attempt any two : 12

(1) lt lA, fz,hl is dual basis of B where

s={0, -t,l), (1,l, -l), (-t,t, t)} is ba8i,s

of R3, then fi"d 4(4, I2Q)andfi(r);
when r = (1, 0, 0).
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(a)

(2) Define : Inner product epace. In an
Inner product space Y if

l(', y)l = ll'll llyll e ' and y are linearly

dependent.

(3) ff 8={xr, ,2, ,*,1 is an orthonormal

basis of n-dimensiona-l inner product space

n2
v and yev tr'e" ll(r, ',)l <llrll'

Let Vbe a vector space and T=L(V,V). 8

The distinct eigen - vectors of ? corresponding
to dietinct eigen values of T are linearly
independent.

OR

State anil prove Cayley - Hamilton theorem. E

Attempt any two : 12

(1) Find eigen values and corresponding

[rr:l
eigen vectors of matrix l=l I 5 1l

lrrrl
(2) Prove that: The characteristic equations

of similar matrices are equal.

(3) Define : Eigen value of a linear
transformation. If ? is invertible and ),

is an eigen value of ?then show that l,-l

is an eigen value of f-1.

(a)

(b)
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Attempt any five : 10.

(1) Explain : Rank and nullity of a matrix.

(2) If r and y are two vectore of inner product

space V then show ttrat ll" ll = ll 
y ll i-tr

(x+ y, x- y| =o.

(3) Define : Characterietic polynomial and minimal
polynomial.

(4) Suppose T:R2 -+ R2 is defined bv

r(o, F) = (a+5p,3o+B) eR then find r*.

(5) Define : Invertible matrix and Transpose of
a matrix.

(6) t€t yb€ a vector space and T e L(v,v).If lty

is the union of the eet {O} and the eet of all
eigen vectors of ? corresponding to the eigen

value 1 on ? then V., is a eubepace of V.

PO409l [ 2840 |


