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" elementary low er-tri,an gular matrir"

n matrix and A" be the principle sub-matrix of A of order

if det ,4" I 0 for r 4 fr, then there exists a decomposition
'is 

a product of elementary lower triangular matrices and U

matrix.

defi,ni,te " as applied to an n x n Hermitian matrix ,4.

positive definite matrix A can be uniquely expressed

is a unit lower-triangular matrix and tI is an upper-

matrix A is positive definite if and only if A: GGH

lower-triangular matrix. Determine G such that
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Q2. (r) Define the term "elementary Hermiti'an rnatrir"

ffi ; ;"t product of n' x n elementarv llermitian

matrix'

(b) Show that ' 
for anv real vector " ''n-t::::tl:illil:: Tt?t:'

il;'::l ff'ir,, . : c e1, whe're t : rrr atd e'l

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

matrices

U,

P(A) <ll A l\< P(A) + e'

Hence show that if p(A) < 1 then t - Ais non siagular and

1 
" for some matrix norm'

1-ll AII

(c) Determine an upper triangular matrix U such that

product of eiementary Hermitian matrices and

Q3. (a) Define the term " spectral rad'i'us " of an n x n matrix '

Let p(A) denote the spectral radiu's of an n x ri' metrix A' S

e ) 0 ' 
there is a matrix norm such that

cf the Process'

A-ta-

making the oPtimal choice of t

An: bwhereb: (5'0'-1)l

Ir -3 2 \

=12 4 -1 I

\, s o l
sign in each stage

T

(b) Let A be a non-singular matrix and E a matrix such that ll

for some matrix norm subordinate to a vector norm' Lei A

Supposethat(A +E)z : r*a'where r:b'- Ayand

vectors. Show that r - (a + z) - (A+ E)-1lE(n - il - el

li r-q
ll r-(E+z) l\ s

\lrll
=--\ E \\

r- K(A) ffi
ll I'll

/((A)

where l((A) is the condition number of A'
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the term "stri,ctly di,agonally domznant" as applied to an n x n matrix

a strictly diagonally dominant matrix is non singular.

I - L - t/ be a strictly diagonally dominant, where -L is strictly lower

and {/ is strictly upper triangular matrices. For arbitrary initial

, a sequence {r(")} is defined by

= (I - ,L)-tlwb + ((1 - w)I + uU)r{41, r :0,7,2...

, - r(r+r) : M(r - *?)), r :0, 1,2...,

(I -wL)-1[(1 -r,.')1 + wt-ll and r is the solution of Ar: b. If
that the sequence r(') con.retges to r.

tions are to be solved bv Gauss-Seidel iteration (Successive

withaparameteru:1):
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0 and using four significant digit
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arithmetic , obtain z(t)
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Hessenberg matrix".

. Show that there exists a unitary matrix ,S, a product

matrices, such that SH AS is an upper Hessenberg

matrix 7 such that
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Hermitian matrices. Choose an appropriate

matrix needed.elementary Hermitian



Q6. (a) Suppose that the eigenvalue )r of largest modulus and a correspo

vector z1 of an n x nmatrix A have O:-t'^**:llt"1 
" 

the Po

veur'u! kL "- - 
-:ndrrltr matrix S such that

Show that there is a non- singular mr

f r ' ol
s-'As: I I'lo : B I

I

where B is an (n - 1) x (ri - 1) matrix and b is an (rz - 1)- colu

Describehowtheothereigenvaiuesandeigen.vectorsofAcould(b)
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