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Answer Question No.1 which is compulsory and any five from the rest.
The figures in the right hand margin indicate marks.

Q1 Answer the following questions: (2 x 10)
a)  Let G be a triangular matrix, then G is non-singular iff g, = 0for i =12....n
.Prove it.
b) Define triangular matrix.
c) Define positive definite matrix and give an example.
d)  Define matrix normon R".
€)  show that k(A)=k(A?).
f)  Write down the maximum and minimum magnification of matrix A.
g) Show thatif U is unitary then absolute value of determinant of U is 1.
h)  Show that A is non-singular iff zero is not an eigen value of A.
i)  Define invariant subspace.

1) show that |4,] |4, implies that N(A) <U, .

Q2 a) Use the column oriented version of forward substitution to solve the triangular (5)
system4y, =12,2y, -6y, =-4,y, +3y, +5y, =10.
b)  Let M be any nxn non-singular matrix and let A=M "M .Then A is positive (5)
definite.
Q3 a) 16 4 8 4 32 ()
_ 4 10 8 4 26 .
Using the value of A= & B= and also use the inner
8 8 12 10 38
4 4 10 12 30

product formulation of cholesky’s method to show that A is a positive definite
and compute its cholesky factor

b) (%)

Find the general solution of X = 2X, + 3X, Xz = X, +4X,.

Q4 Let A be an nxn matrix whose leading principal submatrices are all non- (10)
singular.Then A can be decomposed in exactly one way as a product
A=LDV .
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Q5

Q6

Q7

Q8

b)

Forall X,y e R" show that

2& yi|< (lezj%(zl yf]%

} .Use power method with G, =[1 1] to calculate the

8 1
Let A=
o

dominant eigen value and eigen vector of A.

Prove that || A| = max Zn:‘aij ‘

1<j<n -y

Use a QR decomposition to solve the linear system
2 3\ x| (12
5 7)\x,) (29)°
Let X,y € R" with x = y but |x|, =]y|,.Then there is a unique reflector Q

such that Qx =Y.
Show thatif U e C™" is unitary and X,y € C" then 0)

(0,0, ) = 06 ) 6 J ], = [, 0 ol =], =K (o) =1,

Suppose q, AQ,............ A™q are linearly independent .Then Km(Alq)is
invariant under A iff d, AQ,......c.... A™'q, A"qare linearly dependent.

S = span{x, X,,.....x, }.Let X =[x, X, ,.....x, ]€ F™* .Then S is invariant
under A e F™"iff there exist B € F*" such that AX = BX .
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