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Gradient descent demo

o\°

o\

Generate random data for the problem:
= 15;

= randn(m,n) ;

randn (m, 1) ;

o»5 3
I

% Maximal number of iteration that we are going to run:
Niter = 100;

% Set a threshold value for when we think we reached:
thresh = 10" (-4);

% Random initial guess
x = randn(n,1);
err = norm(A*x-b)"2;

for i=1:Niter
% The following line computes the gradient of the function | |A*x-Db|["2
grad = 2*A'*A*x - 2*A'*b;

% Check if the gradient is very small, in which case stop:
if norm(grad) < thresh
break
end
c =1;
X _tmp = x;
err tmp = err;
while (err <= err tmp) & (c>2*eps)
% The gradient descent step:
X _tmp = x - c*grad;
err tmp = norm(A*x tmp-b)"2;
c =c/2;
end
err
x =
end

err tmp;
_tmp;

b

% Display the solution found by the algorithm:
disp('x = "), disp(x"');
disp('||A*x - b|["2 = "), disp(err);

% Now find the minimum using the closed form formula found in the tutorial:
X = inv (A'*A) *A'*b;

% Dispaly the optimal solution:

disp('True solution X = "), disp(X');
disp('||A*X - b| |72 = "), disp(norm(A*X-b)"2);
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# Newton-Raphson method demo

import numpy as np

from numpy.linalg import norm

# Location of two fixed points, "antenas"

a = np.array([10, 13])

b = np.array([-7,01])

# Pick a random location of some point, a "portable device":
x = 50*np.random.randn (2)

print ('True location = "', Xx)
# The true distance from the antena's to the device:
r = np.array([norm(a-x)**2, norm(b-x)**2])

# Some intial guess of the location:
x k = x + 10*np.random.randn (2)
print ('Initial guess = ', x k)

# The functions needed in the Newton-Raphson method
def f£(P,A,B,r): # Calculates the distance squared of a point p from points A,
B, minus the true known distance

return np.array([norm(A-P)**2, norm(B-P)**2]) - r

def Df(P,A,B): # Derivative of f
return 2*np.array([[P[0] - A[O], P[1] - A[1]], [P[O] - B[O], P[1] - B[1]]
1)

# The following lines are a few iterations of the Newton-Raphson method
N = 10
for k in range(N):
Dfinv = np.linalg.inv(Df(x_k,a,b))
x k =x k - Dfinv @ f£(x k,a,b,r)

print('Calculated location = ', x k)
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