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NumPy offers comprehensive mathematical functions, random number

generators, linear algebra routines, Fourier transforms, and more.

pandas is a fast, powerful, flexible and easy to use open source data

analysis and manipulation tool, built on top of the Python

programming language.

SymPy is a Python library for symbolic mathematics. It aims to

become a full-featured computer algebra system (CAS) while keeping

the code as simple as possible in order to be comprehensible and easily

extensible.

SciPy: provides algorithms for optimization, integration, interpolation,

eigenvalue problems, algebraic equations, differential equations,

statistics and many other classes of problems.

IPython provides a rich architecture for interactive.

Matplotlib is a comprehensive library for creating static, animated,

and interactive visualizations in Python.

SymPy

matplotlib

Scientific Python Ecosystem

Numpy, Scipy, and Matplotlib provide MATLAB-like functionality in python.
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 Numpy Features:

 Typed multidimentional arrays (matrices)

 Fast numerical computations (matrix math)

 High-level math functions 

 Python does numerical computations slowly.

 1000 x 1000 matrix multiply

 Python triple loop takes > 10 min.

 Numpy takes ~0.03 seconds

Why do we need NumPy?



NumPy Overview

 Arrays

 Shaping and transposition

 Mathematical Operations

 Indexing and slicing

 Broadcasting



import numpy as np

A= np.array([1,2,3,4])

print(A)

1 2 3 4 A[0]: 1 A[1]: 2

A[i]::   
0 1 2 3

A[2]: 3 A[3]: 4

[1 2 3 4]

Arrays

np.uint8, np.int64, np.float32, np.float64

import numpy as np

a=np.array([1,2,3,4])

b=np.array([1,2,3,4],dtype=np.int32)

c=np.array([1,2,3,4],dtype=np.float32)

 Creation of Arrays from List



axis 

1

ax
is

 0

import numpy as np

A= np.array ([(1,2,3,4),(5,6,7,8)])

print(A)

5 6 7

1 2 3

8

4 A[0]:    (1,2,3,4) 

A[1]:    (5,6,7,8) 

A[0,0]:  1

A[1,0]:  5

A[i][j]::   

A[0,1]:  2

A[1,1]:  6

0 1 2 3

0

1

A[0,2]:  3

A[1,2]:  7

A[0,3]:  4

A[1,3]:  8

Arrays

[ [ 1 2 3 4 ]

[5 6 7 8 ] ] 

 Creation of Arrays from List
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axis 2
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import numpy as np

A= np.array([[(7,8,0,4),(1,4,2,6)],[(0,4,6,2),(1,6,9,5)],[(1,2,3,4),(5,6,7,8)]])

A[0]

A[2

]
5 6 7

1 2 3

8

4

1 6 9

0 4 6

5

2

1 4 2

7 8 0

6

4

5 6 7

1 2 3

8

4

1 6 9

0 4 6

5

2

1 4 2

7 8 0

6

4 A[1]

A[2,0]:    (1,2,3,4) 

A[2,1]:    (5,6,7,8) 

A[1,0]:    (0,4,6,2) 

A[1,1]:    (1,6,9,5) 

A[0,0]:    (7,8,0,4) 

A[0,1]:    (1,4,2,6) A[0,0,0]:    7

A[0,0,3]:    4

A[i,j,k]::   

Arrays

 Creation of Arrays from List



import numpy as np

a=np.arange(10)

print(a)

print(type(a))

A=np.zeros((m,n))

A=np.zeros((m,n),dtype=np.int16)

A=np.ones((m,n))

A=np.ones((m,n),dtype=np.float32)

A=np.empty((m,n))

A=np.eye(m)

Arrays

 Other Ways of Creating NumPy Arrays

A=np.full((m,n),val)



0 1 2 3 4 6 6 7

8 9 10 11 12 13 14 15

16 17 18 19 20 21 22 23

24 25 26 27 28 29 30 31

32 33 34 35 36 37 38 39

import numpy as np

A=np.arange(40).reshape((5,8))

print(A)



0 1 2 3 4 6 6 7

8 9 10 11 12 13 14 15

16 17 18 19 20 21 22 23

24 25 26 27 28 29 30 31

32 33 34 35 36 37 38 39

[ [ 8  11 14 ]

[24 27 30 ] ] 

import numpy as np

A=np.arange(40).reshape((5,8))

print(A[1::2, ::3])





pip install scikit-learn


