	SCHOOL OF ENGINEERING
	2018-19



[image: image1.jpg]E SIR PADAMPAT SINGHANIA UNIVERSITY
Udaipur

W\SDOy,




CS255
LAB MANUAL



Program

:
B. Tech.







Semester

:
IV Semester 




Session 

:
2018-19








Subject Code 
: 
CS -255 




Subject Name 
: 
Programming Languages 




Credits

: 
3 (L) + 0 (T) + 1 (P) = 4 





Faculty

:
Mr. Harish Tiwari

DEPARTMENT OF COMPUTER SCIENCE & ENGINEEING

SCHOOL OF ENGINEEIRNG
Index:

1. Introduction to subject
2. Objective of the Subject
3. Lab Objective
4. Evaluation Criteria

5. Guidelines to the students

6. Index format

7. How to write the program in the Lab Record

8. Program List 

1. Revision of C Language
2. Classes and Objects
3.  Constructors and destructors
4. Operating Overloading and Type conversion

5. Inheritance

6. Polymorphism and Virtual Functions

7. Manging Consle Input – Output operations

8. Working with files

9. Exception Handling

1. Introduction  
The goal of this lab Manual is to provide you the basic information about the operating System.  This lab manual comprises all information for the student about the lab like, course outline, Reference book list, evaluation criteria, Marks distribution, and guide line for the student, formats and index and program in the Lab record.
This lab manual is specially designed to help the students to generate their own logic for the accomplishment of the assigned tasks. Every lab is provided with the syntax of the statements or commands which will be used to make the programs of exercises.  This lab manual leads the students to the Object Oriented Programming C++. One lab on Object Oriented Programming C++ is given in the last which gives the basic idea of OOP.
2. Objective of the Subject
The basic thrust of this course will be on learning the distinctive techniques in the different paradigms and what semantic and compiling issues come up in the various languages considered. The course introduces Imperative Languages, functional programming, declarative programming and semantics of object-oriented programming.
3. Lab Objective
This manual is used to provide an understanding of the design aspects of Principals of programming languages. This manual is useful to Study the Different types of programming language’s functioning and internals and implementation of concepts using C++ programming language. Student will also gain some understanding of the principles of good program design and program testing.
4. Evaluation criteria

This subject is offered to the students of IV semester CSE by department of Computer Science and Engineering of the University. The student will be appear in the lab examination twice in the semester, one at the time of Mid Term examination and another at the time of End Term Examination.

The overall marks distribution for the lab is as follows.
	S. No
	Evaluation Criteria
	Mid Term Examination
	End Term examination
	Total

	1.
	Practical Files
	10
	10
	20

	2.
	Lab Attendance
	-
	10
	10

	3.
	Viva
	10
	20
	30

	5.
	Lab Written Work
	10
	30
	40

	

	TOTAL
	100


5. Guidelines to Students:
· Equipment in the lab for the use of student community. Students need to maintain a proper decorum in the computer lab. Students must use the equipment with care. Any damage caused is punishable.

· Students are required to carry their observation / programs book with completed exercises while entering the lab.

· Students are supposed to occupy the machines allotted to them and are not supposed to talk or make noise in the lab. The allocation is put up on the lab notice board.

· Lab can be used in free time / lunch hours by the students who need to use the systems should take prior permission from the lab in-charge.

· Lab records need to be submitted on or before date of submission.

· Students are not supposed to use pen drives/CD.

6. Format of Index

	S.No.
	Aim Of the program
	Date of Performance
	Date Of Submission
	Remark
	Signature

	
	write complete aim of the program that student has written in the aim section in every program
	DD/MM/YYYY
	DD/MM/YYYY
	Here faculty will write some remark/grade/comment/etc.
	Signature of the faculty


7. How to write Program in the Lab Record
Student will need to write program in following format. 
Aim


: 
write the complete aim of the program to be developed.

Software Used
: 
what types of different software used to develop this 






program


1. IDE/Compiler


:

2. Operating System


:

Source Code
: 
write complete source code with name of the file in 






the middle of the sheet and program should be 







written in proper indentation. 

Output

: 
write the compete output with set of input entered by 






user during execution.       
8. Program List
· Revision of C Programming Language.
1. Write a program to print your name and some text lines and demonstrates various escape sequences (\n, \t, \b etc.) to format output.

2. Write a program to receive two integer numbers from the keyboard and perform addition, subtraction, multiplication and division of these two numbers and print the result on to the monitor.

3. Write a program in C to compute the salary slip of a person, when basic salary of the person is entered by the user, and HRA is 40% of Basic Salary, DA is 20% of Basic Salary. Program should generate output with all salary components.
4. Write a program in C to SWAP the values of two variables with each other with the help of third variable.

5. Write a program in C to SWAP the values of two variables with each other without the help of third variable.

6. Write a program in C that receives 2 integer numbers from the keyboard and find out greater between these two numbers.(Demonstration of if Block).

7. Write a program in C  that receives 2 integer numbers from the keyboard and find out addition of 2 numbers if first number is greater than second number otherwise perform subtraction of 2 numbers.(Demonstration of if- else Block).

8. Write a program in C that receives 2 integer numbers from the keyboard and find out greater between these two numbers. (Demonstration of Conditional Operator).
9. Write a program in C that receives 3 integer numbers from the keyboard and find out greatest among these three numbers. (Demonstration of nested if-else Block).

10. Write a program in C that receives 3 integer numbers from the keyboard and find out greatest among these three numbers. (Demonstration of Conditional Operator).
11. Write a program in C to calculate the Gross salary of a employee if basic salary is entered through the key board. if the basic salary is less than 1500 rupees, then HRA is 10% of basic salary and DA is 90% of Basic salary. But if Basic salary is equals or above the 1500 rupees then HRA is 500 rupees and DA is 98% of Basic salary. Output should contain all components like Basic salary, HRA, DA and Gross salary.
12. Write a program that receives height of 10 students of CSE –A, and find out the average height of all students using loop.

13. Write a program in C to print sum of all even numbers and odd numbers from 1-50 using all loops. (Demonstration of If –else with loop).

14. Write a program in C to print sum of all numbers that are divisible by 7 from 1-50 using all loops. (Demonstration of If –else, operator and loop).

15. Write a program in C to find out the factorial of a number, where number is entered by user using all loops (for loop, while loop and do-while loop).

16. Write a program in C to find out the sum of the digits of given four digits number, where number is entered by the user.

17. Write a program in C to find out the sum of four digits number with the reverse of that number, where number is entered by the user.

18. Write a program to find out the factorial of the given number.

19. Write a program to find out the X to the power Y when values of X and Y are entered through the keyboard.
20. Write a program in C to find out whether a given number is Even or Odd using Switch-case- default (Multi way Decision Making Statement). (Demonstration of Switch).
21. Write a program in C that declare an array of size 10 and Demonstrate initialization at compile time and also initialize array from user input. Also prints all values on to the computer screen.(Demonstration of array Declaration, initialization at  Compile time and from the user)

22. Write a program in C that declare an array of size 10 and find out the average of the elements.(demonstration of array with loop)
23. Write a program in C that declare an array of size 10 and find out largest and smallest number among array elements. .(demonstration of array with loop and decision making statement)
24. Write a program in C to search a given element is present in the array or not, if present then print the correct location of that element, else print the error message.(searching)
25. Write a program in C to enter 10 elements in the array and sort the array element and display on to the monitor.(sorting)
26. Write a program to convert given decimal number to equivalent binary, octal and hexadecimal numbers.
27. write a program in C to declare a 2-D array, initialize array elements at compile time and run time and display contents as matrix form like


| 1
2
3|



|4
5
6|



|7
8
9|
28. Write a menu driven program that declare a 3X3 2-D matrix and perform following operations.

a. Addition of two matrices.

b. Subtraction of two matrices.

c. Multiplication of two matrices.

d. Transpose of first matrix.

e. Whether a matrix is symmetric or not.

29. Write a program in C to find out factorial of given number, where number is entered by user using the concept of Function. (Without Recursion).

30. Write a program in C to SWAP the values of two variables with the help of function. Program should display values of both variables before and after the swapping operation (Using call by value).

31. Write a program in C to SWAP the values of two variables with the help of function. Program should display values of both variables before and after the swapping operation (Using call by Reference).

32. Write a program in C to find out factorial of given number, where number is entered by user using the concept of Function. (Recursion).
33. Declare a structure Student that is capable to store all information about a student including marks in 6 different subjects for a particular semester, then display the percentage obtained by the student.(Demonstration of array within the structure).
34. Declare a structure Student that is capable to store all information about a student including marks in 6 different subjects for a particular semester for 5 students, then display the percentage obtained by the student. (Demonstration of array of structures and array within the structure).
35. Write a program in C to declare a BOOK structure to store information about a book , then declare pointer to structure variable to access all structure elements using arrow( ->) operator.
· 
Classes and Objects
Specifying a class, creating class objects, accessing class members, access specifiers: public, private, and protected, classes, objects and memory, static members 
1 Write a program in C++ to display your name, Branch, Year on to the computer screen using classes and object. All information should be displayed in the separate line.

2 Write a menu driven program in C++ to perform all basic arithmetic operation addition, subtraction, multiplication, and division of two given values. Program receives two values and required operation to be performed from the keyboard and display particular result of the required operation. 

3 Write a menu driven program in C++ to perform all basic arithmetic operation addition, subtraction, multiplication, and division of two given values using function and switch case. Program receives two values and required operation to be performed from the keyboard and display particular result of the required operation.

4 Define a class employee. Include the following members:

Data Members:

Name of the employee

Age of the employee

Member Functions:

To get the name and age of the employee

To display the name and age of the employee.

5 Write a program in C++ to display mark sheet. Of the student. Define a class that contains data members to store student information line name, Branch, semester, marks in 6 different subjects, etc. Declare some member functions to get these information from the key board, to calculate result and to display all gathered information on to the computer screen in proper format.

6 Define a class employee having data members as emp_code, dept_code, age, basic, DA, HRA and three member functions as getdata(), putdata(), calculatesalary() to get, display all the values of data members and calculate the total salary by adding basic, DA, HRA. Write this program for 10(ten) employees using an array of objects. 
7 write a menu driven program to perform Complex number addition and subtraction with the help of classes and objects, where class objects are passed to the member functions of complex class, and function should also return object as return values from the function.( demonstration how to pass object to member function and how to return object as return value
8 Write a program to demonstrate static data member and static member function to keep track about no of objects created for a particular class.
· Constructors and destructors.

Need for constructors and destructors, copy constructor, dynamic constructors, destructors, constructors and destructors with static members, initializer lists.
1 Write a program in C++ to demonstrate default constructor. Create a class having two data members in the private section. Define a default constructor to initialize these data members to initial value and display these values with the help of member function 
2 Write a program in C++ to demonstrate parameterized/constructor overloading constructor. Create a class calculator that contains four data members in it.  Initialize data members with different values using parameterized constructor and perform various arithmetic operation over these values and display result on to the computer screen.
3 Write a program in C++ to demonstrate copy constructor. Make a sample class, initialize object with some value using parameterized constructor and after creating a new object, initialize this object with the other object, and display the result.
4 Write a program in C++ to demonstrate const object.
5 Write a program in C++ to demonstrate the sequence of constructor calling and destructor calling.
· Operating Overloading and Type conversion

Defining operator overloading, rules for overloading operators, overloading of unary operators and various binary operators, overloading of new and delete operators, type conversion - basic type to class type, class type to basic type, class type to another class type.
1 Write a program in C++ to calculate mean value of n numbers using friend function.
2 Write a program in C++ to find greater between two numbers using friend function, where these two numbers belongs to same class.

3 Write a program in C++ to find greater between two numbers using friend function, where these two numbers belongs to different classes.
4 Declare a class Number that contains two data member value1 and value2 of the type of integer, define constructor to give initial value, and perform addition , subtraction, multiplication and division of these two numbers using operating overloading of +,-,*,/ operator respectively. [Hint- binary operator overloading using member function].

5 Declare a class Number1 that contains two data member value1 and value2 of the type of integer, define constructor to give initial value, and perform addition, subtraction, multiplication and division of these two numbers using operating overloading of +,-,*,/ operator respectively. [Hint- binary operator overloading using friend function]
6 Declare a class Number2 that contains a data member value of the type of integer, define constructor to give initial value, and perform unary minus ,increment and decrement this number using operating overloading of -,++,-- operator respectively [Hint- Unary operator overloading using member function].
7 Declare a class Number3 that contains a data member value of the type of integer, define constructor to give initial value, and perform unary minus, increment and decrement this number using operating overloading of -,++,-- operator respectively [hint- Unary operator overloading using friend function]
· Inheritance

Introduction, defining derived classes, forms of inheritance, ambiguity in multiple and multi-path inheritance, virtual base class, overriding member functions, order of execution of constructors and destructors.
1 Create a class A with some private data members and some public member function, now create a derived class B, that inherits A and having some data members and member functions its own, in main( ) function access attributes of base class with the help of derived class object to show inheritance concepts.(demonstration of single inheritance)
2 Create a class publication which has title of book and writers name. Create another class sales which accounts no. of sales for every month (up to 3 months) and then calculate total sales.( demonstration of multiple inheritance).
3 Write a program to demonstrate multilevel inheritance by taking some example.
4 Write a program to demonstrate hybrid inheritance by taking some example.
5 Write a program to demonstrate the concept of virtual base class.
6 Write a program to demonstrate the order of calling of constructor and destructors using inheritance.
7 Write a program to solve the ambiguity problem in inheritance where two different classes are inherited from single base class and a new class is derived from these two derived classes. How this problem is solved with the help of virtual base class concept.
· Polymorphism and Virtual Functions
Concept of binding - early binding and late binding, virtual functions, pure virtual functions, virtual destructors & polymorphism.
1 WAP to use ‘this’ pointer to find elder from two person. Define a class Person to store age of the person. Define constructor/member function to give initial value to the data member age. And then define a function elder to compare ages of two different person using this pointer to find out the elder person.
2 WAP a program to show how member of the class are accessed through the pointer to class using arrow operator (->).
3 Write a program to show the concept of virtual function with the help of suitable programming example.
4 Create a simple “shape” hierarchy: a base class called Shape and derived classes called Circle, Square, and Triangle. In the base class, make a virtual function called draw ( ), and override this in the derived classes. Make an array of pointers to Shape objects that you create on the heap (and thus perform up casting of the pointers), and call draw( ) through the base-class pointers, to verify the behavior of the virtual function. If your debugger supports it, single-step through the code.
5 Modify Program 4 so that draw( ) is a pure virtual function. Try creating an object of type Shape. Try to call the pure virtual function inside the constructor and see what happens. Leaving it as a pure virtual, give draw( ) a definition.
· Working with files.

1 Write a program in C++ to open a file and read the contents of the file and display on to the monitor. (Demonstrator of opening a file and read operation, get ( ) fucntion).

2 Write a program in C++ to read data from the keyboard and write these data to the file and verify the contents. (Demonstrator of opening a file and write operation, put( ) function).

3 Write a program in C++ to read some data from the keyboard and write these data to the file, now close the file, again open this file, read the contents and write data on to the monitor(demonstrator of read and write the same file)

4 Write a program in C++ to read the contents of one file and write data into another file, at the same time display these data on to the monitor. (Demonstrator of copy file contents using get ( ), put ( ) and read ( ) and write ( ) function).

5 Write a program in C++ to demonstrate the use of open () function to open a file in different file modes.

6 Write a program in C++ to demonstrate reading and writing object using the concept of class and object. 

7 Write a program in C++ to demonstrate the use of command line arguments.

· Exception Handling.

Review of traditional error handling, basics of exception handling, Exception handling mechanism, throwing mechanism, catching mechanism, re-throwing an exception, specifying exceptions
1 Write a program in C++ to demonstrate the use of try, catch and throw keywords to implement exception handling mechanism.

2 Write a program in C++ to demonstrate the use of try, catch and throw keywords to implement exception handling mechanism, throw an exception object from user defined function block and catch in another function main ().

3 Write a program in C++ to demonstrate the use of multiple catch blocks to handle multiple types of exceptions.

4 Write a program in C++ to catching all exceptions in the same catch block using some example.

5  Write a program in C++ to demonstrate rethrowing all exception form inner try-catch sequence to outer try-catch sequence.

6 Write a program in C++ to demonstrate the concept of specifying an exception at the function level.
Prepared by- Harish Tiwari, faculty, School of Engineering, SPSU, Udaipur
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