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[image: image9.png]3. Problem 1.7.34.

(a) Note that M is exactly equal to the identity matrix,except that a scalar m is in
the i row and the j** column of M. Therefore, the multiplication M A leaves
fixed (doesn’t change) all of the rows of A except for the i*" one. So we need only
consider the i** row of M times A. Writing A with rows R}, gives

M@, )A=(0 .. 0

m 0 ..

R’
Ry

R;
R

R,

=mR; + R;

(b) Note that det(M) = 1 since the determinant of a triangular matrix is the product
of the diagonal components. Taking the determinant of both sides of the equation
A= MA shows that det(A) = det(MA) = det(M) det(A) = (1) det(A).

(¢) Let M be the matrix with —m in the i* row and j* column, i # j, and ones
on the diagonal. The multiplication MM leaves fixed (doesn’t change) all of the
rows of M (which are equal to the rows of the identity) except for the i** one. So

row of M times the j** column of M.

we need only consider the ¢

M@, )M(G,5) =0 ... 0

ith

Thus MM = I, and since M is nonsingular, M~} = M.

=-m+m=0.
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Project 3, problem 6 69

$ This program investigates the solution of the system of equations
% {epsilon 1; 1 11x = [1 0]

o

% for epsilon = 107 (-i) for i=1:20.

% and then the relative error is calculated for each
%

% The true solution is xtrue = 1/(l-epsilon)*[-1 1]'
%

clear;

relerr=zeros(20,1);

b=[1 0]";

warning off

for 1i=1:20;

e=10"(-1);

xtrue=1/(l-e)*[-1 1]1';

L=[1 0;1/e 1];

U=[e 1;0 1-1/el;

xapprox = U\ (L\b);

if i==
fprintf ('The solution found by GE is \n')
Xapprox

end

relerr (i)=norm(xtrue-xapprox)/norm(xtrue) ;
end

warning on

semilogy(l:length(relerr),relerr)
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This function calculates the inverse of a given matrix A

o

% via Gauss Elimination applied to

% A*xi = I(:,1)

% for each i so that Ainv(:,1i) = xi.
% The relative errors

% abs((inv(A) - Ainv)./inv(A))

% norm(inv(A) - Ainv)/norm(inv(A))
%

% are also calculated

function Ainv=myinv (A)
type=2;

if ~exist('A','var')
fprintf ('\nSetting A to a 4x4 matrix as in problem 1.7.10\n")
A=[2 1 -1 3;-2 00 0; 41 -2 6;-6-12 -3]

end

n=size(A,1);
if n ~= size(A,2)

error ('matrix must be square')
end

I=eye(n);

tic
for i=l:n
if type==
Ainv(:,1)=A\I(:,1);
elseif type
if i==1;
[L Ul=lu(A); % L here is a psycological lower triangular
%[L U P]=lu(A); % Lis truly lower triangular
Ainv(:,1)=A\I(:,1);

else
Ainv(:,1)=U\(L\I(:,1)); % assumes that L is psycho lower triangular
%Ainv (:,1)=U\(L\P*I(:,1));
end
end
end
toc

Ainvtrue=inv (A);

fprintf ("\nThe componentwise relative error is %f\n')
abs( (Ainvtrue - Ainv)./Ainvtrue)
fprintf ('\nThe normed relative error is $f\n',norm(Ainvtrue - Ainv)/norm(Ainv))
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p3_invA
Setting A to a 4x4 matrix as in problem 1.7.10
A =
2 1 -1 3
-2 0 0 0
4 1 -2 6
-6 -1 2 -3

Elapsed time is 0.001056 seconds.
The inverse from LU decomposition is:
Ainv =
-0.0000 -0.5000 -0.0000 -0.0000
2.0000 ~-0.0000 -1.0000 0.0000
1.0000 -2.0000 Q 1.0000
-0.0000 -0.3333 0.3333 0.3333
The inverse using MATLABs inv function:

Ainvtrue =
0 -0.5000 0 0
2.0000 -0.0000 -1.0000 0.0000
1.0000 -2.0000 0 1.0000

-0.0000 -0.3333 0.3333 0.3333
The componentwise relative error is Warning: Divide by zero.
> In p3_invA at 52

ans =
Inf 0 Inf Inf
0 0.1250 0 0.6875
0 0 NaN 0.0000
0.3333 0 0 o]
The normed relative error is 0.000000 & ~
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