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Upon successful completion of this course, students will be able to:
e Understand the fundamental concepts of Python programming including syntax,
variables, data types, operators, and control structures. ‘
e Apply problem-solving techniques using conditional, iterative, and functional
programming constructs.
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e Develop modular and reusable programs using functions, recursion, and advanced
Python features.

e Utilize Python collections and NumPy libraries for efficient data manipulation and
numerical computation.

e Analyse real-world datasets using statistical functions and basic visualization
techniques.

e Design and implement structured, readable, and maintainable Python
applications.

e Evaluate alternative programming approaches and select appropriate data
structures and algorithms for solving computational problems.

e Create practical Python- based soiutvons for sc;entlflc, business, and data-oriented
applications. : » ‘

e Understand the prmmples of Obwct«Orlented Programmmgand differentiate them
from Procedme Onented Prbgrammmg approaches

Apply C++ ianguage construe’fs con struc”fwses functions; arrays and strings to

develop: simple pregram@for solvmg / utatlona%problems. b %

e Develop' objemt»orwnted solutio ising classes,, ObjeGIS,' constructors,
destrudtars mhen;:ance, andpatmggg,g ;gm

Implement dynamlc pr g

overloading, VI rtual fu n;

i

variables, daté‘tgbes, i
manipulation techni uag
e Develop Python pr%gr‘a ithr
operators along with conﬂ tmna{ aw.
computational problems.
e Utilize Python collections (Listé, Thpleg, Sets, Dictionaries) and NumPy 'library
functions for efficient data storage, manipulation, and statistical analysis.

logic relational, and bitwise
tive control structures to solve

e Analyse and implement modular programming concepts using user-defined
functions, recursion, lambda expressions, decorators, and higher-order functions.

e FEvaluate alternative programming approaches and select appropriate Python
constructs, libraries, and data structures for solving real-world problems
effectively.

e Design and develop structured, efficient, reusable, and maintainable Python
applications by integrating multiple programming concepts and librariesExplain
the concepts of Object-Oriented Programming, C++ program structure, data types,
operators, arrays, strings, and control structures.
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e Construct C++ programs using functions, classes, objects, constructors,
destructors, and access specifiers for modular software development

e Apply inheritance, function overloading, operator overloading, and polymorphism
techniques to model real-world problems.

e Implement exception handling and file handling operations for developing reliable
and maintainable applications.

e Analyse and design object-oriented solutions by selecting appropriate OOP

concepts and programming constructs for problem solving.
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Sample practical exercises based on PGDCA201 Programmmg in Python
UNIT-1: =

1. Write a Python program to dlsplay "Hello World".

2. Write a Python program to print your personal information (Name, Course,
College, Mobile No.).

Write a program to declare and display variables of different data types.

Write a program to accept user input and display it.

5. Write a program to assign multiple values to multiple variables and to assign one
value to multiple variables.

Demonstrate dynamic variable declaration in Python.

Write a program to calculate the sum of two numbers entered by the user.

8. Write a program to swap two variables without using a third variable.

o

N o
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9. Write a program to identify the data type of different variables using type().

10. Write a program demonstrating integer, float, and complex numbers.

11. Write a program to perform arithmetic operations on complex numbers.

12. Write a program to demonstrate Boolean values and logical operations.

13. Write a program to create and display a set datatype.

14. Write a program to demonstrate type casting using int(), float(), and str().

15. Write a program to access individual characters of a string using indexing.

16. Write a program to perform string slicing operations.

17. Write a program to demonstrate negative indexing in strings.

18. Write a program to find the length of a string using appropriate method.

19. Write a program to concatenate two strings.

20. Write a program demonstrating string methods: upper(), lower(), replace(),
split(), count(), and join()-

UNIT - 1I:

Perform arithmetic op&ratlons onMG numbers
2. Findthe largest of ;WO numbers.

3. Find the largest of three numbers , L
4. Check whethera number is- posmve %‘i"‘igamte, or zero.
5. Checkwhethar anumber is even o;vdd 1

6 3
7
8

—

. Check votmg«ehgublu‘ty i
Prepare Ma rl(sheer of 1 2th Sténdard

9.

1 3 Generate mufa pt;catlon tabtes using loop
14. Generate numbers%rom 1 to 20 using for.
15. Generate multlpllcﬁtjdnta“&%es,, Mgfgg g
16. Demonstrate range() fum;norr T

17. Demonstrate pass statement.

18. Demonstrate else with for loop

19. Demonstrate nested for loops by printing patterns.
20. Generate Fibonacci series using loops.

UNIT -1l

1. Create and display a list.

2. Access list elements using indexing.

3. Perform various list slicing operations.

4. Perform Add, Insert, Remove, Delete, Sort and Reverse elements in a list using
appropriate end().

5. Countoccurrences of an element in the list.

6. Perform Copy operation on a list.

7. Create and display tuples.

8. Access tuple elements.

9. Use count() and index() on tuples.
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10. Convert a list into a tuple.

11. Create a set and display elements.

12. Add and Remove elements to a set.

13. Perform union of two sets.

14. Demonstrate update() method.

15. Create dictionary and Add and Access a dictionary elements.

16. Remove elements using pop().

17. Copy dictionaries.

18. Create a NumPy array from a list.

19. Calculate Mean, Median, Mode, Standard Deviation and Variance using NumPy.
20. Create a simple data visualization ‘(Baerhart/Line Chart) using Python.

UNIT -

e

2
3
4
5.
6
7
8

9.

12. Cleaté a fu QQMJO

4 a
13. Create a function to find méj}mﬁ“u;%
14.Create a lan‘“‘(b é%ynctmﬁ for ad
15.Create a lamﬁ@ {uwion for:
16. Use map() to sq&a&l?%;gtements
17. Use map() to convertstrin
18. Use filter() to find even mﬁéw
19. Use filter() to find prime numb

. Create afunction with parameters. e
. Create afunénonwnt@#’f turn value.,

k Demoﬂswtq? gol

v: y
Define and: calLa mmple functlon

Demonstrate locaLvVanables
Demonstrate global vanaggea.w e
Create a function with g@gawagg me
Create a f@mcﬁon usi

Wnte a recuﬁ%

20. Use reduce() to calculate product of list elements.

Sample Practical exercises based on PGDCA202 - OOP using C++

1. Write a C++ program to d:splay personal lnformatlon like name, phone number,
emailid ; ‘

2. Write a C++ program to perform basic arithmetic operations on two numbers
entered by the user.

3. Write a C++ program to generate multiplication tables from 5 to 10 using loops.

4. Write a C++ program to find the largest, smallest, and average of three numbers.

5. Write a C++ program to convert temperature between Celsius and Fahrenheit.

6. Develop a class TemperatureConverter to perform temperature conversions using
member functions.

7. Write a C++ program to swap two numbers using call-by-reference.
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10.
1=

12.

13.

14.

15.

16.

17.

18

20.
21.

22.
23.
24.
25.
26.
27.
28.

29,
30.

31.

32.

Write a C++ program to dynamically allocate memory for storing and displaying
student marks using the new operator.

Write a C++ program to generate different number and star patterns using nested
loops.

Write a C++ program to calculate Simple Interest, Compound Interest.

Develop a Student Result Processing System using arrays to calculate total marks,
percentage, and grade.

Write a C++ program to maintain employee records and calculate salary details
using structures.

Develop a utility billing system to calcu’tate cha{ges based on user consumption
slabs.

Write a function to input a matrix of user—deﬁned dsmensmns

Write a C++ program to performmazﬂx addition and subtractmn using functions.
Write ja C++ program “to demonstrate default arguments through matrix
operations. ; LAY+ ¥ : %
Write a C++ program to demnatrate funcuon overloaalng for area calculauon of
different shapes

%’},,,

- Write 8 macra to find the maxnmum af three valﬁes
19.

Implement an inhn,e functlon to“ﬁqd t?are mBXImumVGa‘ tl’weq values and compare it
with a macro, 4. & = S .

Write a function to cakcﬁ%ateQOWers efhumbefs usmg default arguments.
Demonstrate function ovarldadwg by ampleméntmg pewer functlons for integer
and floating-point values. ™. 7 F.

Design a class BénkAcceunt to mﬁ@rm accé’ﬂnt cm’ét‘fbﬂ deposit, withdrawal,
and balance |nquh;y ageratnons :\ &
Extend the BankAc“‘fQount class to m%nage f,eeords Qﬁnultlple customers.

Design a class Vector to create, un 1 é; sc*éfe, and display vectors.

Extend the Vector class to perform%ct‘%r addition and subtraction using objects
as arguments.

Use a friend function to add distances represented in different units.

Develop a program to display converted distance values in user-selected units.
Write a program demonstrating: the use of constructors, parameterized
constructors, copy constructors, and destructors.

Design a banking system with Savings and Current Accounts using inheritance.
Implement account operations such as deposit, withdrawal, interest calculation,
and penalty deduction using derived classes.

Create a Shape hierarchy using virtual functions to calculate areas of Triangle and
Rectangle.

Extend the Shape hierarchy by adding a Circle class and demonstrate runtime
polymorphism.
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33. Demonstrate the role of virtual functions by comparing outputs with and without
overriding in derived classes.

34. Write a C++ program to store and display product information in a formatted
tabular report using stream manipulators.

35. Modify the report generation program to display formatted output with custom fill
characters and alignment.

36. Write a program to read and display contact details from a text file.

37.Create a formatted directory report showing names and contact numbers in
aligned columns.

38. Develop a class-based.Contac : igen System that stores records in afile.

40. Develop a pﬁg{é § ha ( ' va i ’d%%ﬁftype, and file access
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