
(2)(2)

> > 

> > 

(3)(3)
> > 

(1)(1)

> > 
> > 

> > 

> > restart;
Problem 9.1
with(LinearAlgebra):
for j from 1 to 5 do
Digits:=10*j;
ConditionNumber(evalf(HilbertMatrix(30)),2);
od;

for j from 1 to 5 do
Digits:=10*j;
ConditionNumber(evalf(HilbertMatrix(30)),infinity);
od;

Problem 9.2
restart;
with(LinearAlgebra):
A:= evalf(HilbertMatrix(8));



(3)(3)

(5)(5)
> > 

> > 

(6)(6)

(4)(4)
> > T,Z := SchurForm(A,output=['T','Z']);

Norm(A - Z .T. HermitianTranspose(Z),infinity);

TT:=Matrix(8):
i:='i':
j:='j':
for i from 1 to 8 do for j from 1 to 8 do 
if (abs(T(i,j))>10^(-10)) then TT(i,j):=T(i,j) fi:
od:
od:
TT;



(3)(3)

(7)(7)

(6)(6)

> > 

> > 

I just want to get the elements in order-if I was going to do this on a larger matrix, I would write a routine.
M:=Matrix(8):
M(7,8):=1:
M(8,7):=1:
M(1,2):=1:
M(2,1):=1:
M(3,3):=1:
M(4,4):=1:
M(5,5):=1:
M(6,6):=1:

Take U:= Z . M, Sigma = M . TT . M, and V = Z . M
Sigma:= M . TT . M;
U:= Z . M;
V:= U:



> > 

> > 

(6)(6)

(12)(12)

(10)(10)

> > 

> > 

(3)(3)

(11)(11)

> > 

(7)(7)

> > 

> > 

(8)(8)

> > 

(9)(9)

> > 

> > Norm(A-U . Sigma . HermitianTranspose(V),infinity);

Problem 9.3
restart;
with(LinearAlgebra):
A:= evalf(HilbertMatrix(8));

Q, R :=QRDecomposition(A):
Norm(A-Q . R,infinity);

Problem 9.4
restart;
Digits:=15;

with(LinearAlgebra):
A:= evalf(HilbertMatrix(8));



(3)(3)

(7)(7)

> > 

> > 

(6)(6)

(12)(12)

> > 

> > 
(13)(13)

(14)(14)

Q, R :=QRDecomposition(A):
for j from 1 to 10 do
B:= R . Q:
Q,R :=QRDecomposition(B):
od:
B:=Q . R;

C:=DiagonalMatrix(Eigenvalues(A));



(3)(3)

(15)(15)

(7)(7)

> > 

(6)(6)

(12)(12)

> > for j from 1 to 8  do for k from 1 to 8 do
if (B(j,k)< 10^(-8)) then B(j,k):=0: fi: od: od:
B;


