GONDWANA UNIVERSITY, GADCHIROLI
DIRECTION NO 30 of 2023

Admission of Students and Conduct of Examinations Leading to the Award of
Three Years Degree Program entitled “B. Sc. Data Science” under Credit
System and As per NEP 2020 in the Faculty of Science & Technology, Direction
2023”

Whereas, The Maharashtra Public Universities Act, 2016 (Maharashtra Act No. VI of 201 7
(hereinafter the "Act") governs the Gondwana University, Gadchiroli (hereinafter the "
University");

AND

Whereas, the National Education Policy (NEP) 2020 focuses on education and skill
development as per the needs of the community and as per Maharashtra State Government
Resolution of Higher and Technical Education Dipartment No. NEP-2020/Pr.kr.09/UE-
3/SHIKANA, dated 20 April 2023, therefore, the University is introducing Three Years Degree
Programme entitled “B. Sc. Data Science” under credit system and as per NEP 2020 in the
Faculty of Humanities and it will be offered by the Model Degree College, a constituent college of

the University;
AND

Whereas, as per provisions of section 73(1) of the Act, an ordinance is required to frame to
lay down the conditions under which students can be admitted to courses of study for award of a
Certificate but since, making of an ordinance is a time-consuming process and there is an urgency
for introduction of Three Years Degree Programme entitled “B. Sc. Data Science” under credit
system and as per NEP 2020 in the Faculty of Science & Technology;

Now, therefore, I, Dr. Prashant Shridhar Bokare, Vice-Chancellor of the University, in exercise of
my powers under section 12(8) of the Act, do hereby issue the following Directions.

This Direction shall be called Admission of Students and Conduct of Examinations Leading to the
Award of Three Years Degree Program entitled “B. Sc. Data Science” under Credit System
and as per NEP 2020 in the Faculty of Science & Technology, Direction 2023”

1. This direction shall come into force from the date of its issuance.
2. Definitions: -In this Direction, unless the context requires otherwise, the words and phrases shall
have the meaning given hereunder.

a) “Program” means the full-time Three Years Degree Programme entitled “B. Sec. Data
Science” “Application Form™ means a form prescribed by the University for seeking
admission to Program under this direction.

b) “Competent Authority” means the Authority appointed by the Vice-Chancellor, for any
specific purpose of the Program under this Direction.




f) 'Grade letter is an index to indicate the performance of a student in particular course. It is
the depiction of actual marks secured by a student by a letter, the Grade letters are as
given in Table 3.

g) 'Grade point' is the weightage allotted to each grade letter depending on the range of
marks awarded in a course.

h) “HSSC” means the Higher Secondary School Certificate (Standard XII) examination
conducted by Maharashtra State Board of Secondary and Higher Secondary Education or
its equivalent certificate awarded by any other recognized Board.

i) “Qualifying Examination” means an examination on the basis of which a candidate
becomes eligible for admission to this Program.

3. In order to conduct the admission process for admitting students to this Program, the Vice
Chancellor shall appoint the “Competent Authority”.

4. Intake capacity, Eligibility for application, Admission fees, Curriculum, Examination fees for
this Program will be as shown in Table 1 below:

Table: 1
Sr. No. | Subtitle Details
1 Intake Capacity 20
2 Eligibility for HSSC Science
application
3 Admission Fees Admission fees shall be as prescribed/ revised and notified
from time to time by the University.
4 Curriculum As specified in Annexure-I
3 Examination The Examination fees shall be as prescribed/ revised and
Fees notified from time to time by the University.

5. Objectives of the Program: -
(a) This course aims to extraction of knowledge from large volumes of data that are
structured or unstructured, which is continuation of data mining and predictive analytics.
(b) Instill object oriented programming concepts.
(c) Foster Problem-solving skill using data structure and enable data analysis and

visualization techniques for effective information communication and computational
tasks.

6. EVALUATION OF THE PROGRAM

The internal and university assessment of student performance shall be carrying the weightage

as mentioned in the Teaching and Examination Scheme given below:




Table 2: Teaching and Examination Scheme
“B. Sc. Data Science”
Teaching & Examination Scheme

Semester -1

Sr. Subject Credit| Teaching scheme Examination Scheme
No. Hrs/week Total Marks The./Pra.
The | Pra. Total Theo Practical
oy Durat Max. Total | Min |Dur. | Max Marks |Min.Pass | Total
ion Theory Pass | Hrs. Marks Marks
Hrs.
UA| CA UA | CA
1 Data Structure 4 4 - 4 3 80 | 20 100 40 - - - - 100
and Algorithom
using python
2 Discrete 2 2 - 2 2 40 | 10 50 20 - - - - 50
Mathematics
3 Introduction to 2 2 - 2 2 40 | 10 50 20 - - - - 50
Programming
4 Web 2 2 - 2 2 40 | 10 50 20 E - - - 50
Technology
5 Business 2 2 - 2 2 40 | 10 50 20 - B - - 50
Communication
and Information
Ethics
6 Environment 2 2 - 2 - - 50 50 20 - - - - 50
Protection Law
Precalculus > 2 - 2 - - 50 50 20 - - - - 50
T Web 2 - 4 4 - - - - - 30 20 25 50
Technology
Practical
8 ICT Practical 2 - 4 4 - - - - - 2 30 20 25 50
Total 20 16 8 24 - 240| 160| 400 - - 60 40 - 500
Semester - 11
Sr. Subject Credit Teaching scheme Examination Scheme
No. Hrs/week Total Marks The./Pra.
Theoy | Pra. | Total Theory Practical
Durat Max. Total | Min |Dur. | Max Marks [Min.Pass | Total
ion Theory Pass | Hrs. Marks Marks
Hrs.
UA] CA s | GA
1 | Data base 4 4 - 4 3 80 | 20 100 40 - - - - 100
Management
System
2 R Programming 2 2 - 2 2 40 10 50 20 - - - - 50
3 Data Analysis 2 2 - 2 2 40 | 10 50 20 - - - - 50
4 | Internet  of 2 2 - 2 2 40 | 10 50 20 - - - - 50
Things
embedded
system
5 | Morden 2 2 - 2 2 40 | 10 50 20 - - - - 50
Indian
Language
(Marathi/Hin
di)
6 Project 2 2 - 2 2 - 50 50 20 - - - - 50
Presentation
on Data
Science in
Environmenta
1 Science.
7 Data  Base 2 - 4 + - - - - - 2 |30 20 25 50
Management
8 R 2 - 4 4 - - - - - 2 30 20 25 50
Programming
9 |Daia Base 2 - 4 4 - - - - - 2 | 30 20 25 50
Management
System
Total 20 14 12 26 - 240 110| 350 - - 90| 60 - 500
Note:

1. Th=Theory; Pr = Practical;: PR=Project: INT=Internship IA = Internal Assessment UA = University Assessment.
Credit Calculations: (1) One credit would mean equivalent of 15 periods of 60 minutes each for Theory.(2) For practical
/project /internship/Field work, the Credit Weightage for equivalent hours shall be 50% of that for theory. (3) The strength of

Batch of Practical /Workshop / internship / Field visit / Project shall be 20. (4) 10 contact hours equals to 3 credits per

semester and 6 credits for two semesters viz one year duration for Project/Field Visit/Industrial Training/Internship
*On Job Training




a. Marks to Letter Grade & Grade Point Conversion
The marks scored by the examinees in their courses/heads of passing of the program shall be
converted into Letter Grade and Grade Point as per Table given below:

Table 3: Conversion of marks into letter grade and grade points

Letter Grade o Omde

ke it o
O (out standing) 10
A+ (Excellent) 9
A (Very good) 8
B+ (Good) 7
B (Above average) 6
C (Average) 3
P (Pass) 4
F (Fail) 0
Ab (Absent) 0

*Note: As such, the lowest passing Grade in any passing head shall be ‘P’.

a) Calculation of Grade Point Average (GPA)

The Grade Point Average (GPA) shall be calculated for the program and shall be evaluated as
mentioned below:

_ IR (Cix Gy
GPA = St o0

Where C; is the number of credits of the i course and G; is the grade point scored by the student
in the i course.

The percentage of marks scored based on obtained GPA can be evaluated using below given
formula.

Percentage = (GPA — 0.75) = 10
8. Division of Passing

The Division of Passing shall be based on GPA secured by an Examinee as shown in the Table 3
below:

Table 3: Interpretation of GPA into Division of Passing

INTERVAL OF GPA | DIVISION OF PASSING
GPA > 8.25 First with Distinction
6.75 < GPA < 8.25 First
6.00 < GPA < 6.75 Second
5.00 < GPA < 6.00 Pass

9. Declaration of result is based on the Grade Point Average (GPA) earned towards the end of the
program as given in Table 3. The names of the successful examinees passing the examination
as a whole in the minimum prescribed period and obtaining prescribed number of places
securing the grades as per adopted credit-grade system shall be arranged in order of merit as
provided in ordinance relating to examinations in general.

10. Provisions with respect to grace marks for passing in a particular course/ head of passing and
improvement of Division (Higher Class) and getting Distinction in any course shall be as per
relevant Direction/Ordinance of the University.
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11.

1L

13.

14.

Place:
Date:

An examinee who does not qualify in examination or remain absent for the examination, shall
be eligible to appear in the same re-examination, on payment of re-examination fee and such
other fees as may be prescribed from time to time, within 30 days from the date of result.
Successful examinees who secure minimum prescribed registered credits (120) for the program
duration shall be entitled to receive a Degree of full time Three Years Degree Programme entitled
“B. Sc. Data Science” in the Faculty of Science & Technology signed by the Vice Chancellor
of the University on payment of prescribed fees.

In the event of any query regarding interpretation/application of any provision of this direction,
the Director of Board of Examinations and Evaluation shall refer the matter for the decision of
the Dean of the Faculty of Science & Technology or alternatively to the Board of Deans if found
necessary.

For any other matter pertaining to this Program and its final award which is beyond the purview
of this Direction, it shall be referred to the Vice-Chancellor and that the decision of the Vice-
Chancellor shall be final and binding on all the concerned.

Gadchiroli (Dr. Prashant S. Bokare)
/12023 Vice-Chancellor




Gondwana University Gadchiroli
Three Year Bachelor of Science Degree in

Data Science - Preamble

Data Science refers to extraction of knowledge from large volumes of data
that are structured or unstructured, which is continuation of data mining and
predictive analytics. It involves different categories of analytical approaches for
modelling various types of business scenarios and arriving at solution and strategies
for optimal decision-making in marketing, finance, operations, organizational
behavior and other managerial aspects. This new field of study breaks down into a
number of different areas, from constructing big data infrastructure and configuring
the various server tools that sit on top of the hardware, to performing the analysis
and developing the right transformations to generate useful results.

Data Science is an inter disciplinary field that combines the magic of programming,
mathematics and business. Combined with Machine Learning, I the Ips to identify a
future trend which can be used to derive actionable in sights for creatin future
impact. These skills will help for the role of a Data Scientist. Asa Data Science
aspirant, learner will beem phasising of the knowledge to share from the quantitative
analysis to programming concept and extended to business intelligence. Data
science can add value to any business which can use the data well.

Data Science consists of 3 parts namely:

Machine Learning: Machine Learning involves algorithm sand mathematical
models, chiefly employed to make machines learn and prepare them to adapt to eve
day advancements. '

Big Data: Everyday, we are producing so much of data in the form of clicks, orders,
videos, images, comments, articles, RSS Feeds etc. These data is generally
unstructured and is often called as Big Data. Big Data tools and techniques mainly
help in converting this unstructureddatainto a structuredform.

Business Intelligence: Each business has and produces too much data every
day. This data when analysed carefully and then presente dinvisual report sinvolving
graphs, can bring good decision making to life. This can help the management in
taking the best decision after carefully delving into patterns and details thereports
bring to life.

What Does a Data Scientist Do?

* Empower the management and controlling officers to make better decisions
* Direct actions based on trends, which inturn help to define new goals

e Identify opportunities

Making decisions with quantifiable, data-driven evidence

o Test the decisions taken

¢ Identify and refine the target audiences

* Recruit their ghttalent for the organisation




Programme Specific Outcomes

Buildastrongfoundation ofstatisticsfordata science.
UseallthefeaturesandnewupdatesofPythonandR fordatascience.
PerformscientificandtechnicalcomputingusingthePythonSciPypackageanditssub-
packagesIntegrate, Optimize, Statistics, [0,andWeave.
GainexpertiseinmathematicalcomputingusingtheNumPyandScikit-Learnpackage
Gainanin-depthunderstanding ofdatastructureanddata manipulation
Understandanduselinearandnon-linearregressionmodelsandclassificationtechniquesfor
data analysis

Obtain a comprehensive knowledge of supervised and unsupervised learning
modelssuch as linear regression, logistic regression, clustering, dimensionality
reduction, K-NNandpipeline

Master the concepts recommendation engine, time series modelling, gain
practicalmasteryoverprinciples,algorithms,and applicationsof MachineLearning

Learn to analyse data using Tableau and Power BI and become proficient in
buildinginteractivedashboards
UnderstanddeepreinforcementlearningtechniquesappliedinNatural LanguageProcessin

g

Understand the different components of the Hadoop ecosystem and learn to work
withHBase, its architecture and data storage, learning the difference between HBase

andRDBMS, and useHiveandImpalaforpartitioning

UnderstandMapRcduceanditscharacteristicsandlearnhowtoingestdatausingSqoopandF 1
ume




Semester — I
1.Data Structure and Algorithm Using Python

Course Objectives:

After completion of the course, students will have adequate background, conceptual clarity and
knowledge of appropriate solution techniques related to:

1. Introduce the fundamental concept of Python programming to the students

2. Understand various data structures in Python and write algorithms and programs using them

3. Compare alternative implementations of data structures with respect to performance

4. Discuss the computational efficiency of the principal algorithms for sorting, searching, andhashing

Course Outcomes:
On completion of the course, students will be able to:

COl Write programs using basic concepts of Python Programming

C02 Implement algorithms for arrays, linked structures, stacks, queues, trees, and graphs

CO3 Write programs that use arrays, linked structures, stacks, queues, trees, and graphs

CO4 Compare and contrast the benefits of dynamic and static data structures implementation

CO5 Discuss the computational efficiency of the principal algorithms for sorting, searching,
and hashing

Course Contents:
Unit 1: Introduction to Programming [07 Hours]|
Introduction to Programming, Why Programming, What is a Program? Problem Solving, Algorithms
and Data Structure Introduction to Programming, Variables, Data Types, Input-Output Statements,
Indentation, Operators- Arithmetic Operators, Comparison (Relational) Operators, Assignment

Operators, Logical Operators, Bitwise Operators, Membership Operators, Identity Operators,

Expressionsand order of evaluations.

Control Flow- if, if-elif-else, for, while break, continue, pass Collections- String, Lists, Tuples,
Dictionaries, Sets, Map




Unit 2: Functions & Object Oriented Programming using Python [07  Hours]
Functions- Built-in and User defined functions, Default Arguments, Variable-length arguments,
Anonymous Functions, Fruitful Functions (Function Returning Values), Scope of the Variables in a
Function- Global and Local Variables, Recursions Need for OOP, Classes and Objects, OOP Concepts,
Constructor, Class Diagram,Encapsulation, Statics, Relationship, Inheritance, and Abstract Classes,

Exception Handling

Unit 3: Data Structures in Python [07 Hours]
ADT- Defining the ADT, Using the ADT, Pre conditions and post conditions

Introduction to Data Structures, Types of Data Structures, Arrays- Need for array, Array ADT,Implementing array, 2
D arrays, Linked Structures- Singly Linked List & Operations with algorithms, Application-Polynomials, Doubly

~ Linked Lists, Circular Linked List Stacks- Stack ADT, Implementing the stack- using Python List and using a
linked list, StackApplications- Evaluating Postfix expressions Queues- Queue ADT, Implementing the queue-

using Python List and using a linked list,Priority Queue, Applications of Queues

Unit 4: Non-Linear Data Structures in Python [07  Hours|
Binary Trees- Tree Structure, Properties, Implementation, Tree Traversals, Heaps-Definition,
Implementation, Heap Sort Binary Search Trees- Operations and Algorithms (searching, insertion,
deletion, min, max),AVL Tree-Insertions, deletions, implementation Hash Tables- Hashing techniques,

Hash functions, Applications

Unit 5: Searching & Sorting Algorithms and Analysis [08 Hours)
Search Algorithms- Linear Search Algorithm, Binary Search Algorithm,

Comparison Sort Algorithms- Introduction, Selection Sort, Insertion Sort, Bubble Sort,Merge
Sort, Quick Sort

Algorithmic Techniques-Algorithm Technique- Greedy Approach, Dynamic Programming,
Complexity Analysis of Algorithms- Introduction, Analysis of Algorithms, Big-O Notation, Evaluating
the Python List.

Text Books / Reference Books
1. Data Structures and Algorithms Using Python, Rance D. Necaise
2. Python for Everybody, Exploring Data Using Python 3, Dr. Charles R. Severance

3. Data Structures and Algorithms in Python, Michael T. Goodrich, Roberto Tamassia, Michael H.
Goldwasser.




2-Discrete Mathematics

The purpose of the course is to familiarize the prospective learners with mathematical structures
that are fundamentally discrete. This course introduces sets and functions, forming and solving
recurrence relations and different counting principles. These concepts are useful to study or
describe objects or problems in computer algorithms and programming languages.

Expected Learning Outcomes:

1) To provide overview of theory of discrete objects, starting withrelations and
partially ordered sets.

2) Study about recurrence relations, generating function and operationson them.
Give an understanding of graphs and trees, which are widely used insoftware.

3) Provide basic knowledge about models of automata theory and the
corresponding formal languages.

Unit1:
Recurrence Relations
(a) Functions: Definition of function. Domain, co domain and the range ofa function.

Direct and inverse images. Injective, surjective and bijective functions. Composite and inverse
functions.

(b) Relations: Definition and examples. Properties of relations , Partial Ordering sets,
Linear Ordering Hasse Daigrams, Maximum and Minimum elements, Lattices
(c) Recurrence Relations: Definition of recurrence relations, Formulating recurrence

relations, solving recurrence relations- Back tracking method, Linear homogeneous recurrence
relations with constant coefficients. Solving linear homogeneous recurrence relations with
constant coefficients of degree two when characteristic equation has distinct roots and only one
root, Particular solutions of non linear homogeneous recurrence relation, Solution of recurrence
relation by the method of generation functions, Applications- Formulate and solve recurrence
relation for Fibonacci numbers, Tower of Hanoi, Intersection of lines in a plane, Sorting
Algorithms,

Unit IT
Counting Principles, Languages and Finite State Machine
(a) Permutations and Combinations: Partition and Distribution of objects, Permutation

with distinct and indistinct objects, Binomial numbers, Combination with identities : Pascal
Identity, Vandermonde’s Identity, Pascal triangle, Binomial theorem, Combination with indistinct
objects.

(b) Counting Principles: Sum and Product Rules, Two-way counting, Treediagram for
solving counting problems, Pigeonhole Principle (without




proof); Simple examples, Inclusion Exclusion Principle (Sieve formula) (Without proof).

(c) Languages, Grammars and Machines: Languages, regular Expression and Regular
languages, Finite state Automata, grammars, Finite state machines, Gédel numbers, Turing
machines.

Unit II1
Graphs and Trees
(a) Graphs : Definition and elementary results, Adjacency matrix, path matrix,

Representing relations using diagraphs, Warshall’s algorithm - shortest path, Linked
representation of a graph, Operations on graph with algorithms - searching in a graph;
Insertion in a graph, Deleting from a graph, Traversing a graph- Breadth-First search and
Depth-First search.

(b) Trees: Definition and elementary results. Ordered rooted tree, Binary trees,
Complete and extended binary trees, representing binary trees in memory, traversing binary
trees, binary search tree, Algorithms for searching and inserting in binary search trees,
Algorithms for deleting in a binary search tree

Text books:

1. Discrete Mathematics and Its Applications, Seventh Edition by Kenneth H.
Rosen, McGraw Hill Education (India) Private Limited. (2011)

2. Norman L. Biggs, Discrete Mathematics, Revised Edition, Clarendon Press,
Oxford 1989.

3. Data Structure Seymor Lipschutz, Schaum’s out lines, McGraw-Hill Inc.

Additional References:

1. Elements of Discrete Mathematics: C.L. Liu , Tata McGraw- HillEdition .

. Concrete Mathematics (Foundation for Computer Science): Graham,Knuth,
Patashnik Second Edition, Pearson Education.

3, Discrete Mathematics : Semyour Lipschutz, Marc Lipson, Schaum’sout lines,
McGraw - Hill Inc.

4. Foundations in Discrete Mathematics: K.D. Joshi, New Age

Publication, New Delhi.




2- Discrete Mathematics

3.Introduction to Programming
CourseObjectives:

Learn Programming fundamental susing Python

Understandthe conceptsandusagedatatypes,variablesandotherbasicelements
Learn aboutusingoperatorsand controlstatementsinPython

Learn aboutusingarraysandstringsinPython.

Learn aboutusinglPythonarchitectureforPython.

Introduce data Science Tools and plot data using appropriate Python
visualizationlibraries

Unit

Details Lectures

Introduction to Python Language: Overview, Features of
Python,Execution of a Python Program, Innards of Python, Frozen
Binaries,Python Interpreter, Comparison of Python with C and Java,
InstallingPython, Writing & Executing, IDLE

Data Types, Variables AndOther BasicElements:
Comments,Docstrings,Data types-Numeric, Compound, Boolean,

Dictionary,Sets,Mapping,BasicElementsofPython, Variables i3

Input and Output Operations: Input Function, Output
Statements,CommandLineArguments

Control Statements: Control Statements- Loop Statement, The
elseSuite, break Statement, continue Statement, pass Statement,
assertStatement,returnStatement

11

Functions:Defining&CallingaFunction,ReturningResults,Returning
MultipleValues,Built-

inFunctions,Parametersand Arguments,RecursiveFunctions,Anonymo
usorLambdaFunctions

Operators: Arithmeticoperators,Assignmentoperators,Unaryminusop
erator,Relationaloperators,Logicaloperators,Bitwiseoperators, 12
Membership operators, Identity operators, Precedence
ofOperators,Associativity ofOperators

Arrays:CreatingArrays,IndexingandSlicing, BasicArrayOperations,
Arrays Processing, Mathematical Operations on
Array,AliasingArrays,SlicingandIndexinginNumPyArrays,Basic
Slicing. Advanced Indexing. Dimensions of Arrays, Attributes of
anArray

Strings:CreatingStrings,FunctionsofStrings, WorkingwithStrings,Len

gth of a String, Indexing & Slicing, Repeating&
ConcatenationofStrings,CheckingMembership,ComparingStrings,Re

movingSpaces,FindingSubstrings,CountingSubstrings,StringsareImm
utable,SplittingandJoiningStrings,ChangingCase,Checking

Starting and Ending of a String, Sorting & Searching in the

Strings,FormattingtheStrings, Working withCharacters




111

Listsand Tuples:Lists,ListFunctionsandMethods,ListOperations, Tupl
es

Dictionaries:CreatingaDictionary,OperatorsinDictionary,Dictionary
Methods,UsingforLoopwithDictionaries,OperationsonDictionaries,O
rderedDictionaries

RegularExpressions: WhatisaRegularExpression?SequenceCharacte
rsinRegularExpressions,QuantifiersinRegularExpressions,SpecialCha
ractersinRegularExpressions,UsingRegular ~ Expression on Files,
Retrieving Information from an HTMLFile

Date and Time in Python: Date and Time, Date and Time
Now,Combining Date and Time, Formatting Dates and Times,
FindingDurationsusing*“timedelta”,ComparingTwoDates,SortingDate
S,
StoppingExecutionTemporarily, KnowingtheTimetakenbyaProgram,
Working withCalendar Module

12

v

IPython:BeyondNormalPython,HelpandDocumentationinIPython,
Keyboard  Shortcuts in  the IPython  Shell, IPython
MagicCommands,InputandOutputHistory,IPythonandShell Command
s,ErrorsandDebugging, Profiling andTiming Code

Introduction to NumPy: Understanding Data Types in Python,
TheBasics of NumPy Arrays, Computation on NumPy Arrays:
UniversalFunctions,Aggregations:Min,Max,andEverythingInBetwee
n,ComputationonArrays:Broadcasting,Comparisons,Masks,and
Boolean Logic, Fancylndexing, Sorting Arrays, Structured
Data:NumPy'sStructured Arrays

12

Data Manipulation with Pandas: Introducing Pandas Objects,
DatalndexingandSelection,OperatingonDatainPandas,HandlingMissi
ng Data, Hierarchical Indexing, Combining Datasets: Concatand
Append, Combining Datasets: Merge and Join, Aggregation
andGrouping, Pivot Tables, Vectorized String Operations, Working
withTimeSeries. High-PerformancePandas: eval()and query()

Visualization with Matplotlib: Simple Line Plots, Simple
ScatterPlots, Visualizing Errors, Density and Contour Plots,
Histograms,Binnings,andDensity,CustomizingPlotLegends,Customiz
ingColorbars,MultipleSubplots, Textand Annotation,Customizing Tick
s,CustomizingMatplotlib:ConfigurationsandStylesheets,

Three-
DimensionalPlottinginMatplotlib,GeographicDatawithBasemap, Visu
alizationwith Seaborn

12




