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Code:
1 clc; clear; close all
2 syms x1 x2
3 g = [%2.%cos(x1); 2.*x2.72 - 1];
4 fprintf('Solution to question 1:')
5 J = jacobian(g)
6 fprintf('Solution to question 2:°)
7 g = @(x) [x(2).*cos(x(1)); 2.%x(2)."2 - 1];
2 x & = [11];
2] g_at_x nought = g(x_8)
1@ fprintf('Sclution to question 3:')
11 Jinv = @(x) [-1/(x(2)*sin(x(1))) cos(x(1))/(4*x(2)~2*sin(x(1))); @ 1/(4*x(2))1;
12 x_1 = (x_8" - Jinv(x_@)*g(x_8))’
13 g at_x 1 = g(x_1)
14 fprintf('Solution to question 4:°)
15 Jinv = @(x) [-1/(x(2)*sin(x(1))) cos(x(1))/(4*x(2)*2*sin(x(1))); @ 1/(4*x(2))];
16 X_2 = (x_1" - Jinv(x_1)*g(x_1))";
17 g at x 2 = g(x_2)
18 X_3 = (x_2" - Jinv(x 2)*g(x_2))";
19 g at_x 3 = g(x_3)

clc; clear; close all
syms x1 x2
g = [X2.*cos(x1); 2.*x2.72 - 1];

fprintf('Solution to question 1:")
J = jacobian(g)

fprintf('Solution to question 2:')

g = @(x) [x(2).*cos(x(1)); 2.*x(2).%2 - 1];
x 0 = [11];

g _at_x_nought = g(x_0)

Solution to question 1:
7=
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Solution to question 2:
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Solution to question 3:
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Solution to question 4:
gat x 2 =
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fprintf('Solution to question 3:')

Jinv = @(x) [-1/(x(2)*sin(x(1))) cos(x(1))/(4*x(2)"2*sin(x(1))); © 1/(4*x(2))];
1 = (x_ 0" - Jinv(x_0)*g(x_0))"

g_at_x_ 1 = g(x_1)

fprintf('Solution to question 4:")
Jinv = @(x) [-1/(x(2)*sin(x(1))) cos(x(1))/(4*x(2)"2*sin(x(1))); © 1/(4*x(2))];
X_2 (x_1' - Jinv(x_1)*g(x_1))"';
g at_x_2 = g(x_z)
= (X_ - Jinv(x_2)*g(x_2))"';
g_at_x_3 g(x_3)
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Code:

clear; close all; clc;
a = 0.01;
= zeros (1000, 3);
= zeros (1000,1);
@(x) (x ( )=2)
= Q@(x) [2*(x(1)

Q FhX
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for k = 1:1000

x(k+1,1:3) = (x(k,1:3)' - a*g(x(k,1:3)))
y(k) = £(x(k,1:3));

end

figure (1)

plot(1:1000,y)
title('a = 0.01")
xlabel (k")

ylabel ("Value of vy")
figure (2)

plot (x)

title('a = 0.01")
xlabel (k")

ylabel ("Value of x")

clear;

a=0.1;

x = zeros (1000, 3);

y = zeros(1000,1);

f=0(x) (x ( )-2)72 + (x(2)+3)72 + (x(3)-x(1))"2;

g = @(x) [2*(x(1)-2) - 2*(x(3)-x(1)); 2*(x(2)+3); 2*(x(3)-x(1))1;

for k = 1:1000

x(k+1,1:3) = (x(k,1:3)' - a*g(x(k,1:3)))
y(k) = £(x(k,1:3));
end
figure (3)
plot (x)

title('a = 0.1")
xlabel ('k")



ylabel ("Value of x")

clear;

a = 0.001;

X = zeros (1000, 3);

y = zeros(1000,1);

f=0(x) (x(1)-2)"2 + (x(2)+3)"2 + (x(3)-x(1))"2;

g = @(x) [2*(x(1)- ) - 2% (x(3)-x(1)); 2*(x(2)+3); 2*(x(3)-x(1))1;

for k = 1:1000

x(k+1,1:3) = (x(k,1:3)"'" - a*g(x(k,1:3)))"
y(k) = £(x(k,1:3));
end
figure (4)
plot (x)
title('a = 0.001")
xlabel ("k")
ylabel ("Value of x")
a=0.01 a=0.01
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Changing alpha modifies the size of the step in the gradient descent. Therefore, a larger alpha will result in a
steeper step downhill and a more rapid approach of the variables to their optimal values.



