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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)
(1 2 3 _
IfA—(4 5 6 ) &X= ] [122] Then express B as a linear

combition of columns of A .
b) If G is atriangular matrix then what is the value of det(G) ?
c) When Ais said to be positive definite if A is a nxn real symmetric matrix.
d) Whatis Cauchy Schwarz Inequelity?
e) For any real number P =1 define P-norm?

f _[1000 9991 . _ _

) IfA= 099 998] Find [1All5, l1All, 472, [a7Y],

9) Ifx=(xy X2 X3)' &y=(y1 Y2 Ys)' .Define inner product of x & y.
h) When a set of vectors qi, g2, 93, --..... g« is said to be orthonormal?
i)  Find the relation between R(A) perp. and N(A").

1) Determine the eigen values for the following matrix, Az(z ;)

Q2 Answer the questions : (5)
a) Solve the following system

o -0

b) Find the matrix equation for the differential equation (5)
-u”’(x)+cu’(x)+du(x;) = f(x) O<x<1
With boundary condition
ul@)=0,u(1)=0

Using
M=6, h=1/6
Q3 a) Use column oriented version of forward substitution solve the following (5)
lower Triangular system (5)
5 0 O
2 —4 0 kz
1 2
b) I[ 4 -2 4 2 1| (5)
[|-2 10 -2 7]
LetA=| | Use Cholesky’s Method to calculate
| 4 -2 8 4 |
Il2 -7 4 7]

Cholesky factor R.
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Q4 a) LetM be any n xn non singular matrix and let A = MM, Then prove that A is (5)
positive definite.
2 4 2 3 -3
-2 -5 -3 -2 3 (5)
b) A= & b=
4 7 6 8 -1
6 10 1 12 -16

Then calculate L & U such that A = LU &solve the system Ax = b, where x =
(Xl Xy X3 X4)T

e @ 2 2 —4) /Xl\ (10 ©)

Solve the system (1 1 5])|x |-= —2>, By Gaussian Elimination with
1 3 6 -5
3
partial pivoting.

b) Prove that [|All; = max;<j<n Z?=1|au| ©)

Q6 a) ()

X
Use QR — decomposition to solve the system [1 2] Y o= [1]
1 3 X, 2

b) Letx,y = R"with x #y but ||x||, = ||yll,. Then prove that there is a unique ()
reflector Q
such that Qx =y
Q7 a) LetAeR™™&beR", n>m & suppose that ‘A’ has full rank than the least (5)
square problem for the over determined system Ax = b has a unique solution
which can be found by solving the non singular system Rx = ¢, where (Z) =c
=Q'b,ReR™™&Q e RV
b) A e R™™ can be expressed as product A=QR, using reflectors where Q is a (5)
orthogonal matrix and R is a upper triangular matrix
Q8 a) 1 -1 4 (5)
_ 1 4 -2 _ _
Find QR — Transform of A = 1 4 Using Gram — Schmidt Process
1 -1 0
b) LetS be any subspace of R" . Then for every x € R" , there exist unique (5)

element s € S and s perp. € S perp. for which x =s + s perp.
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