Hint to Homework #2 : Mathematica
Householder Transformation, QR Decomposition, and QR Algorithm
October 21, 1998

Since some of you are using MATHEMATICA, | must give an idea how to use While & Block

command to form a QR algorithm for diagonalization of the mass matrix :

QR Decompostion of Mg by the Householder transformation

| n[ 146] : =
R=N[ My]
=l dentityMatrix[neq];
Bl ock[{i,]},
Do[ RT=Tr anspose[ R] ;
m=RT[[i]];
Lf[i>1, Do[m [[j]]1=0,{j,1,i-1}]];
nornESqrt[m.mj;
vi=m ;
Vi[[i]]=vi[[i]]-norm
P=IdentityMatri x[neq]-2*Quter[ Tinmes, vi,vi]/(vi.vi);
R=P. R,
QEQ P, {i, 1, neqg-1}]]
R
Q

QR Algorithm of Diagonalization of a matrix A

I n[151] : =

error=1;

t ol er =0. 001;

i ter=0;

Wil e[error>toler,



R=A;
=l dentityMatrix[ neq];
Bl ock[{i,]},
Do[ RT=Tr anspose[ R] ;
m=RT[[i]];
Lf[i>1, Do[m [[j]]1=0,{j,1,i-1}]];
normeSgrt[m.mJ];
vi=m ;
Vi[[i]]=vi[[i]]-norm
P=I dentityMatri x[neq]-2*Quter[ Tinmes, vi,vi]/(vi.vi);
R=P. R,
QP {i,1,neqg-1}]1];
An=R. Q
error=Sqrt[Flatten[ An-A]. Fl atten[ An-
Al]/Sart[Flatten[An]. Flatten[ An]];
iter=iter+1;
Print["iteration = ",iter," relative error = ",error];
A=An]



