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z. (u)

(b)

(d)

k)

Define the terms "unitary matrix, and *elementary Hermitian r[atrix

Show that. for any real 1'ector tr, thcre is a real elementary Hermitian

ffr'.r,) -uclr thar HL', tt -,e,. r.rlr.,e .. Lt , and, 11.0.u....,,r1
What is the optimal choice of thc sign of c for the coriputation of u?

LeL ll Qt) be an ?r x n elementary l{crmitian niatrix and jet 1 bc tire

idcntiliy matrix. Show that the partitioned matdx

,,, 
t1

I

L
{o

is an elementary Hermitiitn matrix.

Deternine an upper tdangular matrix {/ such

produ-'t of clemeltary Hermitialr matrices and

that /1-,1 - U, u her," -Il

1_

of process. llcnce soh,e thr

t50l

3. (a) Definc the phrase strictly diagonally dominant applied to ar n x n ]naidx I

(b) Given that ,4 is strictly diagonall], dominant, prove th;!t .4 is non-singular.

Given also rht\t A = I - L -U, where.L is strictly lo$,.cr triarigular aucl U is

$trictly upper triangular. Verify that L ) tJ l.-< 1 aDd obtain a bouncl 1br

;l
stage
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makin! tlre optimal choice of sign in each

system /1, = 6, where 6 = (5.0. -1)"

il ,4 , l-.
(c) Fbr arl,itrary:u(0). a scquence {c{,1} is defined by

.0- 1) = (/- uL1 t{.ab+l(1- rr)l +urulrt)}, r = 0, 1,2,3...

t25l



-slt+r) * M(r-xl,)1, r:0,1,2,...,"n"r" @4
)*1f(l * tr,)I{ u,Ul and As=b. State a necessary and sulncient

{r(")} to converge to o. l10l

and let.\ be any complex number with | ,\ l) 1. Show thai.

2] o.\ | > u. Deduce that if ) is any eigenvalue of M, tlen

130l

to be solved by successive over-relar.ation with a

c(o) : 0, obtain s(i), c(2) and bound for ll c - c{r) 11-.

equations are

0

1

0

0
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t0t
r, matrix. Describe how a non-singular matrix S, a prod_

lower trianguia! mairices and elementa,ry permutation

obtained so that ,9-I,4S is an upper Hessenberg matrix.

t30l

multiplications needed for this process. Explain why

is better thart this process when A is Hermition.[30]
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1 11 1 0
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find an upper Hessenberg matrix S i,4S, where 5 is a product of element

permutation matdces and eleme[tary lower triangular matrices.

5. (al Ler .4 10,,) be an r 7, n upper Hpscpnbcrg maLrix.u,h lhal

a21a3.t...a,.n-I+0.

Show that the characteristic polyromial tr()) of A is given by

P()) - o"a1())ar1a32 &tu n_t,

where on+1 is given by the recurrence relation

r, \-oro-, +o202t+.. !ap,.-d,r'd. r.. t =1.2....,n.

o,is n lunction oI), r-1,2,...,n.

(Assume that or = 1, a'+r. = 1).

(b) The upper Hessenberg matrix

21 10
13 01
0 -1 -1 0

0 0,1 1

Find the charac

one step of the

teristic polynomied of A,

Newtol method to obtain

has one cigenvalue ) in (3.4.3.5).

its de:rivative at )o : 3.5. Apply

new eltimate for ).



\kMs{
the eigenvalue,\1 oflargest modulus and couesponding eigen-

aII r \ n matru A ha\,p bcen computed by the power method.

there is a non-siflgular matrix S, a product of an elementary

matrix and an elementary lower triangular mat x, such tha,t

s-r,

an (n * 1) x (n - 1) matrl'c and 7 is an (n - 1)-column vector.

I25l

the other eigenvalues and eigenvectors of A could be com-

120l

the matiix

inverse iteration is used to improve an approximate eigen,

of anr,xnmat x. t25l
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101 0l
to 3.4 and thah a corresponding eigetrvector approx-

btain2x2 matrix B whose eigenvalues approximate

A 
{301
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