










hw13p1210

December 3, 2020

Homework 13 Question 12.10

[18]: using LinearAlgebra

[19]: A=rand(30,10);
b=rand(30);

[20]: Adagger=inv(A'*A)*A';

[21]: xhat=Adagger*b;

[22]: norm(A*xhat-b)

[22]: 1.494082025485521

[23]: d1=rand(10);
d2=rand(10);
d3=rand(10);

[24]: norm(A*(xhat+d1)-b)

[24]: 15.498057939880987

[25]: norm(A*(xhat+d2)-b)

[25]: 14.142275011244568

[26]: norm(A*(xhat+d3)-b)

[26]: 14.427812725660111

Note in each of these cases that

∥A(x̂− di)− b∥ > ∥Ax̂− b∥.

We try again with random vectors di with smaller norms as the random vectors chosen above are
relatively large compared to the least squares solution x̃.
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[27]: d1=1e-6*rand(10);
d2=1e-6*rand(10);
d3=1e-6*rand(10);

We then compute
∥A(x̂− di)− b∥ − ∥Ax̂− b∥

for each value of i and check that this difference is positive.

[28]: norm(A*(xhat+d1)-b)-norm(A*xhat-b)

[28]: 3.779554447191913e-11

[29]: norm(A*(xhat+d2)-b)-norm(A*xhat-b)

[29]: 1.3354650718611083e-10

[30]: norm(A*(xhat+d3)-b)-norm(A*xhat-b)

[30]: 6.07782713046845e-11

Though small, each of the differences are positive. This constitutes a numerical verification of the
least squares approximate solution.
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