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erm “elementary lower-triangular matriz” .

n matrix and A, be the principle sub-matrix of A of order
t if det A, # 0 for 7 < n, then there exists a decomposition

' L is a product of elementary lower triangular matrices and U

iwe definite ”as applied to an n x n Hermitian matrix A.
an positive definite matrix A can be uniquely expressed

L is a unit lower-triangular matrix and U is an upper-

-matrix A is positive definite if and only if A = GGH

lower-triangular matrix. Determine G such that

B 1 0 1 ]
B 5 2 -3
g 5 1
S 1 4 |



Q2. (a) Define the term “elementary Hermatian matric” .
Prove that any product of n x n elementary Hermitian matrices i

matrix.

(b) Show that , for any real vector T ,there is a real elementary Hermitid
H (w) such that H(w)z = C€n rhiepesd = and &g = (1

What is the optimal choice of the sign of ¢ for the computation of

(c) Determine an upper triangular matrix U such that HA = U, w

product of elementary Hermitian matrices and

p MU, S
A = 2 4; "‘1 )
A

making the optimal choice of sign 1n cach stage of the process.

Az = bwhereb = (5,0,~1)T.

Q3. (2) Define the term «gpectral Tadius nof an n X T MAtTX .
Let p(A) denote the spectral radius of an n X 1 Matrix A. Show

¢>0,thereisa matrix norm such that

o(A) <|| A ll< p(A) T

Hence show that if p(A) < 1 then J] — Aisnon singular and |
1 1

for some matrix norm.
-l Al

(b) Let A be a non-singular matrix and B 2 matrix such that || 4
for some maftrix norm subordinate to & vector norm. Let A ;
Suppose that (A+E)z =T 1+ e, where 7 = b — Ay and
vectors. Show that T — (y+2)= (A+ E)'E( - y) — € al

le-@+2Dl o K(A) KLE_L\.\\%@/‘
[EA N 1—K(A)%£\\—\\ 1Al lel
| A

where K (A) is the condition number of A.
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e term “strictly diagonally dominant”as applied to an n X n matrix

at a strictly diagonally dominant matrix is non singular.

=] — L — U be a strictly diagonally dominant, where L is strictly lower
and U is strictly upper triangular matrices. For arbitrary initial
), a sequence {z("} is defined by

(I-wl)'wb + (1-w)l + w)z™], r=0,1,2.. .

ln,

£

D — M~ iv(r)), r=0,1,2..,

|

I—wLl) '[(1—w)l + wU] and z is the solution of Az =b. If
that the sequence z(") converges to z.
quations are to be solved by Gauss-Seidel iteration (Successive

| with a parameter w = 1):

‘* 4xq e e i e |
T + 4x3 =5
- e - 2o £y, =4

I 4.'172 i — 2

1 Hessenberg matrix”.
x . Show that there exists a unitary matrix .S, a product

matrices, such that S¥AS is an upper Hessenberg

matrix 7" such that
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ntary Hermitian matrices. Choose an appropriate

h elementary Hermitian matrix needed.
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of largest modulus and 2 correspond:

pose that the eigenvalue A1
en computed by the Powe

Q6. (a) Sup
vector z

Show that there is a non-

ave be

cipfan BXR matrix A h
ix S such that

singular matr
Gl

ar g T e
R

where B is an (0~ 1) % = 1) matrix and biis an (0.~ 1)- colu
s of A couldb

scribe how the other eigenvalues and eigenvector

(b) De
(c) It is given that the matrix
e
AZVi0 3 4
< ol T

nvector (0

11 with corresponding eige
the other cigenval

has an largest eigenvalue

Obtain a 2 X 2 matrix whose eigenvalues are




