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▪ Artificial intelligence (AI): imitating human intelligence or behavioral
patterns or any other living entity;

▪ Machine Learning (ML) is a branch of AI that focuses on the
development of algorithms and statistical models that enable
computers to perform tasks without being explicitly programmed for
those tasks.

▪ ML is commonly used in problems where the answer is easily
obtainable, but explaining it explicitly is not.

▪ Pattern Recognition;

▪ Recommendation Systems.

2



Deep learning is a subset of AI and machine learning (ML) that aims to mimic 
the human brain's structure and function through artificial neural networks.
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INPUT LAYER:

input Data

HIDDEN LAYERS:

process information

OUTPUT LAYER:

result
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Node where information and computational calculations are passed.
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In each synapse, there is 
an associated weight.

Neurons have different 
importance in the network.



The progressive adjustment of weights is the primary way in which a neural network learns.

8

Activation functions:
Introduces a non-linearity 

into the output of a neuron.



9



10

▪ Adding a Hidden layer adds more 
parameters (weights) to the 
network. 

▪ From 4 to 16.

▪ Adding an activation function can 
give more freedom to the output
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▪ This is the biggest difference between Neural Network and Linear Regression
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▪ Unsupervised: There is no information about classification in the database.

▪ Clustering;

▪ Recommendation Algorithms.

▪ Supervised: There is information about classification in the database.

▪ Classification;

▪ Prediction.

▪ Semi-supervised: There is information about classification in a fraction of data in the database.
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▪ Used to measure the error in a network prediction.

▪ Training a network: minimize the cost function.

▪ Examples:

▪ Regression;

▪ Mean Squared Error;

▪ Mean Absolute Error;

▪ Cross Entropy.
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▪ Gradient: a vector that indicates the direction and magnitude in which, by displacement from the specified point, 
the greatest possible increase is obtained in the value of a quantity from which a scalar field for the space under 
consideration is defined.
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▪ Cost function analyzes the loss associated with each training example;

▪  The sum of the batch cost functions gives the overall cost of the entire dataset;

▪ Mini-batch: the process of "breaking down" the dataset into smaller chunks to calculate the cost function.
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First Layer Second Layer
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1 hidden layer and 1 output layer

▪ 8 Parameters;

▪ 52 Partial Derivatives.
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▪ 2 Parameters;

▪ 8 Partial Derivatives.

2 hidden layers and 2 output layers



▪ Examples:

▪ Boundary Functions;

▪ Sigmoid Functions;

▪ Rectified Linear Unit (ReLU) Functions;

▪ Hyperbolic Tangent Functions.
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▪ Allows shifting the activation function by adding a constant.
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