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MODULES EXTEND PYTHON
• Examples 

• ezgraphics 

• enabled us to draw pictures 

• re 

• regular expression module 

• our own imported code 

• ComboLock
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VERY WIDELY USED PYTHON EXTENSIONS
• Numpy 

• An n-dimensional matrix library 

• Scipy 

• scientific computing library 

• Matplotlib 

• 2D plots and graphs
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THE BASICS
• The main thing that Numpy does is handle n-

dimensional matrices 

• homogenous 

• all the elements are the same type 

• We saw python to this natively with “tables” 

• lists of lists 

• Numpy does it more efficiently and with an easier 

programming interface
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• Numpy is not installed when you install python 

• It is a module or “extension” 

• Python comes with several different extension 

management systems 

• These simplify the process of adding extensions to 

your hard drive
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• You can download an extension as a “.py” file, but your 

python programs might not be able to find them 

• a package manager puts the file in the right place so 

that it can be found 

• pip3 is a python manager for python3
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WHERE TO FIND MORE ABOUT THIS

https://docs.scipy.org/doc/numpy-dev/user/
quickstart.html

https://docs.scipy.org/doc/numpy-dev/user/quickstart.html
https://docs.scipy.org/doc/numpy-dev/user/quickstart.html


NDARRAY
• ndarray.ndim 

• the number of axes (dimensions) of the array. 

• ndarray.shape 

• the dimensions of the array. This is a tuple of 

integers indicating the size of the array in each 

dimension. For a matrix with n rows and m columns, 

shape will be (n,m). The length of the shape tuple is 

therefore the rank, or number of dimensions, ndim.
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see scipy.org

https://docs.scipy.org/doc/numpy-dev/user/quickstart.html


NDARRAY
• ndarray.size 

• the total number of elements of the array. This is 

equal to the product of the elements of shape. 

• ndarray.dtype 

• an object describing the type of the elements in the 

array.  

• ndarray.itemsize 

• the size in bytes of each element of the array.

NUMPY - THE BASICS

see scipy.org

https://docs.scipy.org/doc/numpy-dev/user/quickstart.html


NDARRAY
• ndarray.data 

• the buffer containing the actual elements of the 

array. Normally, we won’t need to use this attribute 

because we will access the elements in an array 

using indexing facilities.

NUMPY - THE BASICS

see scipy.org

https://docs.scipy.org/doc/numpy-dev/user/quickstart.html


EXAMPLES

NUMPY - THE BASICS

see scipy.org

https://docs.scipy.org/doc/numpy-dev/user/quickstart.html


• ndarray.array 

• The easiest way is to leverage standard python 

• The type of the resulting array is deduced from the 

type of the elements in the sequences.

NUMPY - ARRAY CREATION

see scipy.org

https://docs.scipy.org/doc/numpy-dev/user/quickstart.html


• A frequent error consists in calling array with multiple 

numeric arguments, rather than providing a single list 

of numbers as an argument.

NUMPY - ARRAY CREATION

see scipy.org

https://docs.scipy.org/doc/numpy-dev/user/quickstart.html


• array transforms sequences of sequences into two-

dimensional arrays, sequences of sequences of 

sequences into three-dimensional arrays, and so on.

NUMPY - ARRAY CREATION

see scipy.org

https://docs.scipy.org/doc/numpy-dev/user/quickstart.html


• The type of the array can also be explicitly specified at 

creation time: 

NUMPY - ARRAY CREATION

see scipy.org

https://docs.scipy.org/doc/numpy-dev/user/quickstart.html


• Often, the elements of an array are originally unknown, but 

its size is known. Hence, NumPy offers several functions to 

create arrays with initial placeholder content. These 

minimize the necessity of growing arrays, an expensive 

operation. 

• The function zeros creates an array full of zeros, the function 

ones creates an array full of ones, and the function empty 

creates an array whose initial content is random and 

depends on the state of the memory. By default, the dtype of 

the created array is float64. 

NUMPY - ARRAY CREATION

see scipy.org

https://docs.scipy.org/doc/numpy-dev/user/quickstart.html


NUMPY - ARRAY CREATION

see scipy.org

https://docs.scipy.org/doc/numpy-dev/user/quickstart.html


• To create sequences of numbers, NumPy provides a function 

analogous to range that returns arrays instead of lists
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see scipy.org

https://docs.scipy.org/doc/numpy-dev/user/quickstart.html


• When arange is used with floating point arguments, it is 

generally not possible to predict the number of elements 

obtained, due to the finite floating point precision. For this 

reason, it is usually better to use the function linspace that 

receives as an argument the number of elements that we 

want, instead of the step: 
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see scipy.org

https://docs.scipy.org/doc/numpy-dev/user/quickstart.html



