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Scope

 Python – a modern language often used 
for AI, CI, KE, and DM computing

 Jupyter Notebook – a modern and 
intuitive programming environment with 
linked libraries (like Tensorflow, Keras) 
that allow to effectively process deep 
learning algorithms and show results 
quickly.

 Tensorflow and Keras libraries produced 
by leading IT companies, like Google.
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Jupyter Notebook

The Jupyter Notebook:
• is an open-source web application that allows you to create and share 

documents that contain live code, equations, visualizations and narrative text; 

• includes data cleaning and transformation, numerical simulation, statistical 
modeling, data visualization, machine learning, and much more.

We will use it to demonstrate various algorithms, so you are asked to install it.

Jupyter in your browser Install a Jupyter Notebook
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Jupyter Notebook & Anaconda

Install Jupyter using Anaconda with built in Python 3.7+
• It includes many other commonly used packages for scientific computing, data 

science, machine learning ,and computational intelligence libraries. 

• It manages libraries, dependencies, and environments with Conda.

• It allows developing and training various machine learning and deep learning 
models with scikit-learn, TensorFlow, and Theano etc.

• It supplies us with data analysis including scalability and performance with Dask, 
NumPy, pandas, and Numba.

• It quickly visualizes results with Matplotlib, Bokeh, Datashader, and Holoviews.

And run it at the Terminal
(Mac/Linux) or Command
Prompt (Windows):

https://www.anaconda.com/distribution/
https://jupyter.readthedocs.io/en/latest/running.html#running
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Anaconda Cloud
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Jupyter Notebook Dashboard

Running a Jupyter Notebook
in your browser:
• When the Jupyter Notebook 

opens in your browser,
you will see the Notebook Dashboard,
which will show you a list of
the notebooks, files, and
subdirectories in the directory
where the notebook server was
started by the command line 
„jupyter notebook”.

• Most of the time, you will wish to 
start a notebook server in the highest 
level directory containing notebooks. 
Often this will be your home 
directory.
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Jupyter Notebook & PyCharm

It is recommended to install PyCharm for Anaconda:

https://www.jetbrains.com/pycharm/promo/anaconda/
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Jupyter Notebook

PyCharm is a python IDE for Professional Developers
• It includes scientific mode to interactively analyze your data.

http://home.agh.edu.pl/~horzyk/index-eng.php
http://home.agh.edu.pl/~horzyk/index-eng.php


Starting a new Python notebook

Start a new Python notebook:
• Clicking New  Python 3

• And a new Python project in the Jupyter Notebook will be started:
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Efficiency of Vectorization

When dealing with big data collections and big data vectors, 
we should use vectorization to proceed computations faster:

Conclusion:

Whenever possible, avoid explicit for-loops 

and use vectorization:

np.dot(A,v), np.dot(x,w), np.log(v), np.abs(v), 

np.zeros(v), np.sum(v) etc.
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Computing Sigmoid Function

We use numpy vectorization to compute sigmoid(x) and sigmoid_derivative 
for any input vector x:
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Normalization for Efficiency

We use normalization to achieve a better performance because gradient descent 
converges faster after normalization:
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Broadcasting in numpy

Broadcasting is very useful for performing mathematical operations between 
arrays of different shapes.

https://docs.scipy.org/doc/numpy/user/basics.broadcasting.html
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Reshaping Image Matrices

When working with images in deep learning, we typically reshape them into vector 
representation using np.reshape() :

https://docs.scipy.org/doc/numpy/reference/generated/numpy.reshape.html
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Shape and Reshape Vectors and Matrices

We commonly use the numpy functions np.shape() and np.reshape() in deep learning:

• X.shape is used to get the shape (dimension) of a vector or a matrix X.

• X.reshape(...) is used to reshape a vector or a matrix X into some other dimension(s).

https://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.shape.html
https://docs.scipy.org/doc/numpy/reference/generated/numpy.reshape.html
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Vectorization of Dot Product

In deep learning, you deal with very large datasets. Non-computationally-optimal functions become 
a huge bottleneck in your algorithms and can result in models that take ages to run. To make sure that 
your code is computationally efficient, you should use vectorization. Compare the following codes:
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Vectorization of Outer Product

In deep learning, you deal with very large datasets. Non-computationally-optimal functions become 
a huge bottleneck in your algorithms and can result in models that take ages to run. To make sure that 
your code is computationally efficient, you should use vectorization. Compare the following codes:
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Vectorization of Element-Wise Multiplication

In deep learning, you deal with very large datasets. Non-computationally-optimal functions become 
a huge bottleneck in your algorithms and can result in models that take ages to run. To make sure that 
your code is computationally efficient, you should use vectorization. Compare the following codes:
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Vectorization of General Dot Product

In deep learning, you deal with very large datasets. Non-computationally-optimal functions become 
a huge bottleneck in your algorithms and can result in models that take ages to run. To make sure that 
your code is computationally efficient, you should use vectorization. Compare the following codes:
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Loss Functions

The loss functions are used to evaluate the performance of your models. The bigger your 
loss is, the more different your predictions (𝑦̂) are from the true values (𝑦). In deep learning, 
we use optimization algorithms like Gradient Descent to train models and minimize the cost.
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Let’s start with powerful computations!
 Questions?

 Remarks?

 Suggestions?

 Wishes?
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