Lecture A Part 1 ELE 3781 Mathematics elective

Plan

1 Introduction
2 Python: NumPy and ndarrays

3 Project: Coding the Gaussian process
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import numpy as np
A=np.array([[1,1,1,3],[1,2,4,7],[1,3,9,13]])

def Rmult(matrix,i,c):
matrix[i-1]=matrix[i-1]*c
return(matrix)

‘def Radd(matrix,i,j,c):
matrix[j-1]=matrix[j-1]+matrix[i-1]*c
return(matrix)

.def Rswitch(matrix,i,j):
r = matrix[i-1].copy()
matrix[i-1]=matrix[j-1]
matrix[y-1]=r
return(matrix)

|A
s 1, 1, 3],

[ 1
[1, 2, 4, 7],
[1, 3, 9, 13]1])

array([

‘Radd(A,1,2,-1)

array([[ 1, 1, 1, 3],
[ 0, 1, 3, 4]1
[1, 3, 9,13]])

f Radd(A, 1_: 3: -1)

array([[ 1, 1, 1, 3],
E 0, 1, 3) 4]J

[e, 2, 8, 1e]])

Radd(A,2,3,-2)

array([[(1, 1, 1, 3],
[0, 1, 3, 4],
(e, o, 2, 2]])

def Gauss(A):
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Plan

1 Complex numbers and roots of equations
2 Polar coordinates and de Moivre's formula
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import numpy as np
import math
import cmath

z=3-2j

w = complex(3,1)
Z*y

z/w

# The modulus of z
abs(z)

# The angle of z, in radians
cmath.phase(z)

# The angle of z, in degrees
math.degrees(cmath.phase(z))

# The polar coordinates of z, with angles in radians
cmath.polar(z)

# Examples of square (real) matrices

A np.array([[a,-i],[l,a]])
B = np.random.randn(3,3)

print(A)
print(B)

# Eigenvalues of the matrices (in Lecture 4 next Friday)
np.linalg.eigvals(A)
np.linalg.eigvals(B)



