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1. Exercises, Quizzes, Flashcards & Glossary
Number of Questions

Expert Instructor-Led Training

ADA Compliant & JAWS Compatible Platform
State of the Art Educator Tools

Award Winning Learning Platform (LMS)
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Chapter & Lessons
Syllabus
Chapter 1. Preface
Chapter 2: Introduction to NumPy
Chapter 3: Introduction to Pandas
Chapter 4: NLP Concepts (1)
Chapter 5: NLP Concepts (1)
Chapter 6: Algorithms and Toolkits (1)
Chapter 7: Algorithms and Toolkits (1)
Chapter 8: Introduction to Machine Learning
Chapter 9: Classifiersin Machine Learning
Chapter 10: NLP Applications
Chapter 11: NLP and TF2/Keras
Chapter 12: Transformer, BERT, and GPT
Chapter 13: Appendix A: Data and Statistics
Chapter 14: Appendix B: Introduction to Python
Chapter 15: Appendix C: Introduction to Regular Expressions
Chapter 16: Appendix D: Introduction to Keras
Chapter 17: Appendix E: Introduction to TensorFlow 2
Chapter 18: Appendix F. DataVisualization
Chapter 19: Appendix

Videos and How To



7. Livelabs
Lab Tasks
Here's what you get

1. Exercises

There is no limit to the number of times learners can attempt these. Exercises come with detailed
remediation, which ensures that |earners are confident on the topic before proceeding.

2. @ Quiz

Quizzes test your knowledge on the topics of the exam when you go through the course material.
There is no limit to the number of times you can attempt it.

3. flashcards

www.uCertify.com




Flashcards are effective memory-aiding tools that help you learn complex topics easily. The flashcard
will help you in memorizing definitions, terminologies, key concepts, and more. There is no limit to
the number of times learners can attempt these. Flashcards help master the key concepts.

100

FLASHCARDS

4. [J] Glossary of terms

uCertify provides detailed explanations of concepts relevant to the course through Glossary. It
contains a list of frequently used terminologies along with its detailed explanation. Glossary defines
the key terms.

100

GLOSSARY OF
TERMS

5. Expert Instructor-Led Training

uCertify uses the content from the finest publishers and only the IT industry's finest instructors. They
have a minimum of 15 years rea-world experience and are subject matter experts in their fields.
Unlike a live class, you can study at your own pace. This creates a personal learning experience and
gives you al the benefit of hands-on training with the flexibility of doing it around your schedule
24/7.

6. ADA Compliant & JAWS Compatible Platform



uCertify course and labs are ADA (Americans with Disability Act) compliant. It is now more
accessible to students with features such as:

Change the font, size, and color of the content of the course
Text-to-speech, reads the text into spoken words
Interactive videos, how-tos videos come with transcripts and voice-over

Interactive transcripts, each word is clickable. Students can clip a specific part of the video by
clicking on aword or a portion of the text.

JAWS (Job Access with Speech) is a computer screen reader program for Microsoft Windows that
reads the screen either with a text-to-speech output or by a Refreshable Braille display. Student can
easily navigate uCertify course using JAWS shortcut keys.

7. State of the Art Educator Tools

uCertify knows the importance of instructors and provide tools to help them do their job effectively.
Instructors are able to clone and customize course. Do ability grouping. Create sections. Design grade
scale and grade formula. Create and schedule assessments. Educators can also move a student from
self-paced to mentor-guided to instructor-led mode in three clicks.

8. Award Winning Learning Platform (LM YS)

uCertify has developed an award winning, highly interactive yet smple to use platform. The SIIA
CODIE Awards is the only peer-reviewed program to showcase business and education technology's
finest products and services. Since 1986, thousands of products, services and solutions have been
recognized for achieving excellence. uCertify has won CODIE awards consecutively for last 7 years:

o 2014
1. Best Postsecondary Learning Solution

e 2015
1. Best Education Solution



Best Virtual Learning Solution

Best Student Assessment Solution

Best Postsecondary Learning Solution

Best Career and Workforce Readiness Solution

Best Instructiona Solution in Other Curriculum Areas
Best Corporate L earning/Workforce Development Solution
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e 2016

Best Virtual Learning Solution

Best Education Cloud-based Solution

Best College and Career Readiness Solution

Best Corporate / Workforce Learning Solution
Best Postsecondary L earning Content Solution
Best Postsecondary LMS or Learning Platform
Best Learning Relationship Management Solution
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2017
1. Best Overall Education Solution
Best Student Assessment Solution
Best Corporate/Workforce Learning Solution
Best Higher Education LM S or Learning Platform
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2018
1. Best Higher Education LMS or Learning Platform
2. Best Instructional Solution in Other Curriculum Areas
3. Best Learning Relationship Management Solution

1. Best Virtual Learning Solution
2. Best Content Authoring Development or Curation Solution
3. Best Higher Education Learning Management Solution (LMS)

2020



1. Best College and Career Readiness Solution
2. Best Cross-Curricular Solution
3. Best Virtual Learning Solution

Q. Chapter & Lessons

uCertify brings these textbooks to life. It is full of interactive activities that keeps the learner engaged.
uCertify brings all available learning resources for a topic in one place so that the learner can
efficiently learn without going to multiple places. Challenge questions are also embedded in the
chapters so learners can attempt those while they are learning about that particular topic. This helps
them grasp the concepts better because they can go over it again right away which improves learning.

Learners can do Flashcards, Exercises, Quizzes and Labs related to each chapter. At the end of every
lesson, uCertify courses guide the learners on the path they should follow.

Syllabus

Chapter 1. Preface

e Does This Course Contain Production-Level Code Samples?
e What Are the Non-Technical Prerequisites for This Course?

e How Do | Set Up a Command Shell?

Chapter 2: Introduction to NumPy

e What is NumPy?
e What are NumPy Arrays?

e Working with Loops



e Appending Elementsto Arrays (1)

e Appending Elementsto Arrays (2)

e Multiply Listsand Arrays

e Doubling the Elementsin aList

e Listsand Exponents

e Arrays and Exponents

e Math Operations and Arrays

e Working with “-1" Subranges with Arrays
e Other Useful NumPy Methods

e Arraysand Vector Operations

e NumPy and Dot Products (1)

e NumPy and Dot Products (2)

e NumPy and the “Norm” of Vectors

e NumPy and Other Operations

e NumPy and the reshape() Method

e Calculating the Mean and Standard Deviation

e Working with Linesin the Plane (Optional)



e Plotting a Line with NumPy and Matplotlib

e Plotting a Quadratic with NumPy and Matplotlib

e What is Linear Regression?

e The MSE Formula

e Calculating the MSE Manually

¢ Find the Best-Fitting Line with NumPy

e Calculating MSE by Successive Approximation (1)
e Calculating M SE by Successive A pproximation (2)
e What is Jax?

e Google Colaboratory

e Summary

Chapter 3: Introduction to Pandas

What is Pandas?

A Pandas Data Frame with NumPy Example

Describing a Pandas Data Frame

Pandas Boolean Data Frames

Pandas Data Frames and Random Numbers



e Reading CSV Filesin Pandas

e Theloc() and iloc() Methods in Pandas

e Converting Categorical Datato Numeric Data

e Matching and Splitting Strings in Pandas

e Converting Strings to Dates in Pandas

e Merging and Splitting Columns in Pandas

e Combining Pandas Data frames

e Data Manipulation with Pandas Data Frames (1)
e Data Manipulation with Pandas Data Frames (2)
e Data Manipulation with Pandas Data Frames (3)
¢ Pandas Data Frames and CSV Files

e Managing Columnsin Data Frames

e Managing Rows in Pandas

e Handling Missing Datain Pandas

¢ Sorting Data Frames in Pandas

e Working with groupby() in Pandas

e Working with apply() and mapapply() in Pandas

e Handling Outliersin Pandas



e Pandas Data Frames and Scatterplots

e Pandas Data Frames and Simple Statistics

e Aggregate Operations in Pandas Data Frames
e Aggregate Operations with the titanic.csv Dataset
e Save Data Frames as CSV Filesand Zip Files
e Pandas Data Frames and Excel Spreadsheets
e Working with JSON-based Data

e Pandas and Regular Expressions (Optional)

e Useful One-Line Commandsin Pandas

e What is Method Chaining?

e Pandas Profiling

e What is Texthero?

e Summary

Chapter 4: NLP Concepts (I)

e The Origin of Languages
e The Complexity of Natural Languages

e Japanese Grammar



e Phonetic Languages

e Multiple Ways to Pronounce Consonants
¢ English Pronouns and Prepositions

e What isNLP?

e A Wide-Angle View of NLP

¢ Information Extraction and Retrieval

e Word Sense Disambiguation

e NLP Techniquesin ML

e Text Normalization and Tokenization

e Handling Stop Words

e What is Stemming?

e What is Lemmatization?

e Working with Text: POS

e Working with Text: NER

e What is Topic Modeling?

o Keyword Extraction, Sentiment Analysis, and Text Summarization

e Summary



Chapter 5: NLP Concepts (I1)

What is Word Relevance?

e What is Text Similarity?

e Sentence Similarity

e Working with Documents

e Techniquesfor Text Similarity

e What is Text Encoding?

e Text Encoding Techniques

e The BoW Algorithm

e What are n-grams?

e Cadculating tf, idf, and tf-idf

¢ The Context of Wordsin a Document

e What is Cosine Similarity?

e Text Vectorization (aka Word Embeddings)
e Overview of Word Embeddings and Algorithms
e What is Word2vec?

e The CBoW Architecture



e What are Skip-grams?

e What is GloVe?

e Working with GloVe

e What is FastText?

e Comparison of Word Embeddings
e What is Topic Modeling?

e Language Modelsand NLP

e Vector Space Models

e NLP and Text Mining

¢ Relation Extraction and Information Extraction
e What isaBLEU Score?

e Summary

Chapter 6: Algorithms and Toolkits (1)

Cleaning Data with Regular Expressions

Handling Contracted Words

Python Code Samples of Bow

One-Hot Encoding Examples



Sklearn and Word Embedding Examples

What is Beautiful Soup?

Web Scraping with Pure Regular Expressions

What is Scrapy?

What is SpaCy?

SpaCy and Stop Words

e SpaCy and Tokenization

e SpaCy and Lemmatization

e SpaCy and NER

e SpaCy Pipelines

e SpaCy and Word Vectors

e The scispaCy Library (Optional)

e Summary

Chapter 7: Algorithms and Toolkits (1)

e What isNLTK?
e NLTK and BoW

e NLTK and Stemmers



e NLTK and Lemmatization

e NLTK and Stop Words

e What is Wordnet?

e NLTK, Ixml, and XPath

e NLTK and n-grams

e NLTK and POS (1)

e NLTK and POS (2)

e NLTK and Tokenizers

e NLTK and Context-Free Grammars (Optional)
e What is Gensim?

e An Example of Topic Modeling

e A Brief Comparison of Popular Python-Based NLP Libraries
e Miscellaneous Libraries

e Summary

Chapter 8: Introduction to Machine Learning

e What is Machine Learning?

e Types of Machine Learning Algorithms



e Preparing a Dataset and Training a M odel

e Feature Engineering, Selection, and Extraction
e Working with Datasets

e Overfitting versus Underfitting

e DataNormalization Techniques

e Metricsin Machine Learning

e What isLinear Regression?

e Other Types of Regression

e Scatter Plots with NumPy and Matplotlib (1)

e Scatter Plots with NumPy and Matplotlib (2)

e A Quadratic Scatterplot with NumPy and Matplotlib
e The Mean Squared Error (MSE) Formula

e Calculating the MSE Manually

e Approximating Linear Data with np.linspace()
e What are Ensemble Methods?

e Four Types of Ensemble Methods

e Common Boosting Algorithms

e Hyperparameter Optimization



e AutoML, AutoML-Zero, and AutoNLP
e Miscellaneous Topics

e Summary

Chapter 9: Classifiersin Machine Learning

e What is Classification?

e What are Linear Classifiers?

e What iskNN?

e What are Decision Trees?

e Decision Tree Code Samples

e Decision Trees, Gini Impurity, and Entropy
e What are Random Forests?

e What are Support Vector Machines?
e What isaBayesian Classifier?

e Training Classifiers

e Evaluating Classifiers

e Trade-offsfor ML Algorithms

e What are Activation Functions?



e Common Activation Functions

e TheReLU and ELU Activation Functions

e Sigmoid, Softmax, and Hardmax Similarities
e Sigmoid, Softmax, and HardMax Differences
e Hyperparameters for Neural Networks

e What is Logistic Regression?

e Keras, Logistic Regression, and Iris Dataset

e Sklearn and Linear Regression

e SciPy and Linear Regression

e Kerasand Linear Regression

e Summary

Chapter 10: NLP Applications

What is Text Summarization?

Text Summarization with gensim and SpaCy

What are Recommender Systems?

Content-Based Recommendation Systems

Collaborative Filtering Algorithm



e Recommender Systems and Reinforcement Learning (Optional)
e What is Sentiment Analysis?

e Sentiment Analysis with Naive Bayes

e Sentiment Analysisin NLTK and VADER

e Sentiment Analysis with Textblob

e Sentiment Analysis with Flair

e Detecting Spam

e Logistic Regression and Sentiment Analysis

e Working with COVID-19

e What are Chatbots?

e Summary

Chapter 11: NLP and TF2/Keras

Term-Document Matrix

Text Classification Algorithms in Machine Learning

A Keras-Based Tokenizer

TF2 and Tokenization

TF2 and Encoding



A Keras-Based Word Embedding

e An Example of BowW with TF2

e The 20newsgroup Dataset

e Text Classification with the kNN Algorithm

e Text Classification with a Decision Tree Algorithm
e Text Classification with a Random Forest Algorithm
e Text Classification with the SV C Algorithm

e Text Classification with the Naive Bayes Algorithm
e Text Classification with the kMeans Algorithm

e TF2/Keras and Word Tokenization

e TF2/Keras and Word Encodings

e Text Summarization with TF2/Keras and Reuters Dataset

e Summary

Chapter 12: Transformer, BERT, and GPT

e What is Attention?
e An Overview of the Transformer Architecture

e What isT5?



e What isBERT?

e Thelnner Workings of BERT
¢ Subword Tokenization

e Sentence Similarity in BERT
e Generating BERT Tokens (1)
e Generating BERT Tokens (2)
e The BERT Family

e Introduction to GPT

e Working with GPT-2

e What is GPT-3?

e The Switch Transformer: One Trillion Parameters
e Looking Ahead

e Summary

Chapter 13: Appendix A: Data and Statistics

e What are Datasets?
e Preparing Datasets

e Missing Data, Anomalies, and Outliers



e What is Imbalanced Classification?

e What isSMOTE?

e Analyzing Classifiers

e What is a Probability?

¢ Random Variables

e Fundamental Conceptsin Statistics

e The Moments of a Function (Optional)
e Dataand Statistics

¢ The Bias-Variance Trade-off

e Gini Impurity, Entropy, and Perplexity
e Cross-Entropy and KL Divergence

e Covariance and Correlation Matrices
e Principal Component Analysis (PCA)
e Dimensionality Reduction

¢ Dimensionality Reduction Techniques
e Linear Versus Nonlinear Reduction Techniques

e Types of Distance Metrics



Other Well-Known Distance Metrics

What is Sklearn?

What is Bayesian Inference?

What are Vector Spaces?

Summary

Chapter 14: Appendix B: Introduction to Python

e Toolsfor Python

e Python Installation

e Setting the PATH Environment Variable (Windows Only)
e Launching Python on Y our Machine

e Python Identifiers

e Lines, Indentation, and Multilines

¢ Quotation and Commentsin Python

e Saving Your CodeinaModule

e Some Standard Modules in Python

e The help() and dir() Functions

e Compile Time and Runtime Code Checking



e Simple Data Types in Python

e Working with Numbers

e Working with Fractions

e Unicodeand UTF-8

e Working with Unicode

e Working with Strings

e Uninitialized Variables and the Vaue None in Python
e Slicing and Splicing Strings

¢ Search and Replace a String in Other Strings
e Remove Leading and Trailing Characters

e Printing Text without NewLine Characters

e Text Alignment

e Working with Dates

e Exception Handling in Python

e Handling User Input

e Python and Emojis (Optional)

¢ Command-Line Arguments

e Summary



Chapter 15: Appendix C: Introduction to Regular Expressions

e What are Regular Expressions?

e Metacharactersin Python

e Character Setsin Python

e Character Classesin Python

e Matching Character Classes with the re Module

e Using the rematch() Method

e Optionsfor the re.match() Method

e Matching Character Classes with the re.search() Method
e Matching Character Classes with the findAll() Method

e Additional Matching Function for Regular Expressions
e Grouping with Character Classes in Regular Expressions
e Using Character Classes in Regular Expressions

e Modifying Text Strings with the re Module

e Splitting Text Strings with the re.split() Method

e Splitting Text Strings Using Digits and Delimiters

e Substituting Text Strings with the re.sub() Method



e Matching the Beginning and the End of Text Strings
e Compilation Flags

e Compound Regular Expressions

e Counting Character Typesin a String

e Regular Expressions and Grouping

e Simple String Matches

e Additional Topicsfor Regular Expressions

e Summary

e Exercises

Chapter 16: Appendix D: Introduction to Keras

What isKeras?

Cresating a Keras-Based Model

Keras and Linear Regression

Keras, MLPs, and MNIST

Keras, CNNs, and cifar10

Resizing Imagesin Keras

Keras and Early Stopping (1)



Keras and Early Stopping (2)

Keras and Metrics

Saving and Restoring Keras Models

Summary

Chapter 17: Appendix E: Introduction to TensorFlow 2

e WhatisTF 2?

e Other TF 2-Based Toolkits

e TF 2 Eager Execution

e TF 2 Tensors, Data Types, and Primitive Types
e Constantsin TF 2

e Variablesin TF 2

e Thetf.rank() API

e Thetf.shape() API

e Variablesin TF 2 (Revisited)

e What is @tf.functionin TF 2?

e Working with @tf.functionin TF 2

e Arithmetic Operationsin TF 2



e Caveatsfor Arithmetic Operationsin TF 2

e TF 2 and Built-In Functions

e Calculating Trigonometric Valuesin TF 2

e Calculating Exponential Valuesin TF 2

e Working with Stringsin TF 2

e Working with Tensors and Operationsin TF 2
e Second-Order Tensorsin TF 2 (1)

e Second-Order Tensorsin TF 2 (2)

e Multiplying Two Second-Order Tensorsin TF
e Convert Python Arraysto TF Tensors

¢ Differentiation and tf.GradientTapein TF 2

e Examples of tf.GradientTape

e What is Trax?

e Google Colaboratory

e Other Cloud Platforms

e TF2 and tf.data. Dataset

e The TF 2 tf.data.Dataset



e What are Lambda Expressions?
e Working with Generatorsin TF 2

e Summary

Chapter 18: Appendix F: Data Visualization

What is Data Visualization?

What is Matplotlib?

Horizontal Linesin Matplotlib

Slanted Linesin Matplotlib

Parallel Slanted Linesin Matplotlib

A Grid of Pointsin Matplotlib

A Dotted Grid in Matplotlib

LinesinaGrid in Matplotlib

A Colored Grid in Matplotlib

A Colored Squarein an Unlabeled Grid in Matplotlib

Randomized Data Points in Matplotlib

A Histogram in Matplotlib

A Set of Line Segmentsin Matplotlib



e Plotting Multiple Linesin Matplotlib

e Trigonometric Functions in Matplotlib

e Display 1Q Scoresin Matplotlib

¢ Plot aBest-Fitting Line in Matplotlib

e Introduction to Sklearn (scikit-learn)

e The Digits Dataset in Sklearn

e Thelris Dataset in Sklearn

e Thelris Dataset in Sklearn (Optional)

e Thefaces Dataset in Sklearn (Optional)

e Working with Seaborn

e Seaborn Built-in Datasets

e Thelris Dataset in Seaborn

e The Titanic Dataset in Seaborn

e Extracting Data from the Titanic Dataset in Seaborn (1)
e Extracting Data from the Titanic Dataset in Seaborn (2)
¢ Visualizing a Pandas Dataset in Seaborn

e Data Visualization in Pandas

e Summary



Chapter 19: Appendix

e Al vs Machine Learning vs Deep Learning — Explained Simply with Examples

Videosand How To

uCertify course includes videos to help understand concepts. It also includes How Tos that help
learners in accomplishing certain tasks.
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VIDEOS MINUTES

10. LiveLabs

The benefits of live-labs are:

e Exam based practical tasks

Real equipment, absolutely no simulations
Access to the latest industry technologies
Available anytime, anywhere on any device
Break and Reset functionality

No hardware costs

Lab Tasks



Introduction to NumPy

Using Listsand Arrays
Performing Statistical Operations
Creating Line Charts

Performing Linear Regression

I ntroduction to Pandas

Creating and Accessing DataFrames
Working with Data Frames - |
Working with Data Frames - 11
Analyzing JSON Data Structures

Algorithmsand Toolkits (1)

¢ Cleaning Data and Handling Contracted Words

e Analyzing Encoding and Embedding Techniques

e Performing Web Scraping

e Performing Text Processing and Entity Recognition

Algorithmsand Toolkits (1)

e Using NLTK for Text Processing
e Using Gensim for Text Processing

Introduction to Machine L earning

e Evaluating Regression Models Using Error Metrics
Classifiersin Machine Learning

e Selecting the Best Classification Model
NLP Applications

e Summarizing Text with Gensim and spaCy



e Creating a Spam Classifier
NLP and TF2/Keras

e Performing Text Processing Using TF2 and Keras
e Comparing Text Classification Models

Transformer, BERT, and GPT

e Using the transformers Library
e Generating BERT Tokens
e Analyzing GPT Models

Here'swhat you get
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LIVE LABS VIDEO TUTORIALS HOURS
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You can't stay away! Get
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