
Gujarat Technological University 
Master of Computer Applications 

Semester-II 
(w.e.f. January 2012) 

Subject Name: Software Projects in C++ (SP-CPP) 
Subject Code:  2620007 
 

 
General Guidelines for Software Project in C++ (SP-CPP) 
 
• Project implementation in C++ should use object-oriented methodology.  
• Project definition should be such that it aims at providing solution to a specific requirement 

(problem) pertaining to preferably DS algorithms, CONM algorithms or any other area.  
• Project size in terms of Lines of Code (LOC) should be 1,000 lines or more. In case of medium to 

high complexity problem, this limit on LOC may be relaxed. 
• The code should be self-documented and should follow coding standards. 
• Documentation of the project should include at least description of the problem, algorithm, if any, 

and solution methodology. In addition, it should include the description of each class used in the 
program. 

• Project evaluation criteria are given in the last part of this annexure. 
 

An Indicative List of C++ Projects 

Project part 1 
 
General Instructions 
1. Use Exception Handling to trap any errors 
2. As far as possible, use templates to represent a generic function or class 
3. Provide all possible operator overloading, conversion functions and constructors to make the 

object behave as nearly as the standard data type as possible 
4. Constructors are to be defined for each class in such a way that no manipulation of pointers is 

needed for defining and using objects. It should try to simplify the operation in such a way that 
the complexity is just avoided. 

Ex. Linked_list MyLinkedList (1,3,4) must create a linked list MyLinkedList with nodes with 
integers with appropriate first pointer. 

5. Use files for storing and retrieving data. 
6. Overload << and >> operators for both, screen and files 
7. Use manipulators or ios functions to format the output in a decent way 

8. Write a program to generate two different classes 1. Node and 2. Linked_list. A node is a generic 
node defied using a template. A Linked_list is a class containing arbitrary number of nodes. 
Adding a node object to a Linked_list object can be done using + and deletion can be done using -
. Constructors for both node and Linked_list is to be provided. + should also be overloaded for 
adding two linked lists and – should also be used for subtracting elements of one linked list from 
the another. 



9. Write a program to generate a class representing a graph. It must contain two other classes 1. 
Nodes and 2. Edges Appropriate constructors should be used for all three classes. Provide BFS, 
DFS, Shortest path, spanning tree using algorithm of your choice. Use Matrix and edge list 
representation methods to do it. 

10. Write a program for a stack class and an element class being contained in it. Implement in such a 
way that to implement it using arrays or linked list is decided at compile time. 

11. Create a class for expression. Provide classes for variables and operators being contained in them. 
Create a class for equation where LHS is a variable or an expression yielding a variable and right 
hand side is an expression. 

12. Create a class for queue and an element class. Implement in such a way that to implement it using 
arrays or linked list is decided at compile time. 

13. Create a class for dequeue and an element class for it. Implement in such a way that to implement 
it using arrays or linked list is decided at compile time. 

14. Create a class for a priority queue with an object of element class. Implement that to represent 
scheduling in multiprogramming environment using round robin priority based scheduling. 

15. Create a class for tree. It must contain nodes, edges as objects and an out_degree as an integer 
member. Inherit that into a binary tree, which gets inherited into a binary search tree. Provide 
routines for conversion. 

16. Create a class of linked list. Use that class for creating a multi-list. Ex. Sparse matrix 
17. Create a class for inverted multi list index for a file 

18. Create a class for matrix. Provide all possible operations including matrix inverse and matrix 
multiplication, subtraction, dot product of two vectors. Define a point class. It should have x and 
y co-ordinates. Define constructor which work like point p1(5,7);where 5 is x co-ordinate and 7 is 
y co-ordinate. Overload operator – to find out distance between two different points. The distance 
is defined as square root of ((square of(x2) – square of (x1)) + ((square of (y2) – square of (y1))). 
Overload operator () such that if we define point P1 and then write P1(2,3) then 2 and 3 would be 
x and y co-ordinate respectively for point P1. Provide all possible validations using exception 
handling. 

19. Define a class customer, having customer name, address, list of items purchased and total bill. 
The item list is an array of items. This array is a dynamic array. Write a dynamic constructor 
which accepts values dynamically and work. Ex. If we write customer FirstCutomer (“Bob”, 
“Ahmedabad”,  List). Here, list is a dynamic array. Total bill will be calculated looking at item 
names and finding out from one more array of items and price of each item. Read five customers 
and then display total bill for all of them. Provide copy constructor such that if we write customer 
SecondCustomer(FirstCustomer)then second customer should be properly defined. Overload 
assignment operator and also define destructor. 

20. Define class Employee. Have name, address, job assignments given to him and achievements by 
him. Define a dynamic memory constructor for employee class for job assignments and 
achievements. Provide overloaded assignment operator and also the destructor. Define a static 
function for displaying employee object available at any point of time. 

21. Define a class Number which contains integer as data type. The class should be defined such that 
if we write Number i; andint j, then it should be possible to have statements like i=j and j=i to 
work properly. It should have conversion functions from char data type and string in such a way 
that if “24” is input, it converts it into integer 24 and if ‘3’ is input, it converts into int 3. Provide 
default and one argument constructors for the class. 

22. Define two classes. One class is named Person. Second class is named Employee. Provide 
appropriate constructors for each of the classes. Define any data and function members you like 
to accomplish following. 

a. If we define person P1; and employee E1 and then if we write employee e2=p1 then it 
should be able to extract required information from p1 and create e2. 



b. Similarly if we write person p2 = e1; then it should create person p2 with required 
information. 

23. Define a class Time. It should contain three data members representing hours minutes and 
seconds. Provide all possible constructors for that class. Define one more Time class where time 
is represented as seconds elapsed till January 01 1800. Both classes should have constructors 
which accept string input and convert them to appropriate format. Define constructors and 
operators such that the objects of both classes can seamlessly be converted to another type. 

24. Define a class Parts. Write a program to represent part as an object. A part can contain other parts 
as members. Here all the parts of a given part are not of the same type of the parent part. Provide 
operations to list all required parts for any given part looking at deepest of hierarchy. Provide 
routines for inserting and removing parts or the information related to parts. 

  
Project part II 

General Instructions 

1. Exceptional handling in a function must be used to trap all errors. Every validation must be 
done using EH. 

2. All variables are to be defined in a separate namespace for the project. 
3. Templates are to be used; validations are to be provided using RTTI mechanism. 
4. Base classes with at least three level deep derived classes are to be used. 
5. At one place in the hierarchy, multiple inheritance also to be provided. 
6. At least two virtual functions are to be used. 
7. Information regarding all derived classes should be available from a base class pointer 

pointing to it. Use dynamic casting. 
8. At least 10 complex queries are to be answered by the program, which involves the use of 

virtual functions, RTTI, casting or typeid. Any three of them must involve multiple-
inheritance. 

9. One can decide about some other class not mentioned below, provided all other conditions 
mentioned above meet properly. 

All the students must show their class hierarchy before start coding. You can have your own class 
hierarchy; following are few examples of such hierarchy.  

Problems  

1. The class of vegetables 
2. The class of occupations 
3. The class of diseases 
4. The class of medicines 
5. The class of cosmetic items 
6. The class of countries 
7. The class of Indians 
8. The class of furniture 
9. The class of colleges 
10. The class of trees 
11. The class of data structures 
12. The class of programs 
13. The class of computers 
14. The class of teachers 
15. The class of electrical appliances 
16. The class of home appliances 



17. The class of kitchenware 
18. The class of pilgrimages 
19. The class of picnic spots 
20. The class of politicians 
21. The class of weapons 
22. The class of toys 
23. The class of chocolates 
24. The class of voyages 
25. The class of stories 
26. The class of books 
27. The class of authors 
28. The class of disasters 
29. The class of kings 
30. The class of flowers 
31. The class of doctors 
32. The class of students 
33. The class of printers 
34. The class of IC chips 
35. The class of software 
36. The class of Hardware 
37. The class of food 
38. The class of fish 
39. The class of snakes 
40. The class of mountains 
41. The class of roads 
42. The class of rivers 
43. The class of pools 
44. The class of military 
45. The class of purses 
46. The class of watches 

  
 
 
Additional Indicative Projects  
 
Find roots of Non-Linear Equations using the below methods: (150 lines of code) 

1. Bisection method 
2. False Position method 
3. Secant method 
4. Newton Raphson method 
5. Successive Approximation method 
6. Birge Vieta method 

 
Develop C++ Program for the following methods (200 lines of code) 

1. Lagrange Interpolation 
2. Newton’s forward difference interpolation 
3. Newton’s backward difference interpolation 
4. Newton’s divided difference interpolation 
5. Inverse Interpolation 

 
Approximation using the following methods (180 lines of code) 



1. Fitting a straight line 
2. Fitting an exponential curve 
3. Approximation by Taylor series 

  
Solve Numerical Differentiation and Integration Problems using following methods 

1. Differentiating a function 
2. Trapezoidal Rule 
3. Simpson’s 1/3 Rule 
4. Simpson’s 3/8 Rule 
5. Gauss Quadrature Integration 

 
Perform the below mentioned matrix operations/methods (180 lines of code) 

1. Inverse of a matrix 
2. Gauss Elimination method 
3. Gauss Seidel method 
4. Power method 

  
Find the solution of the ordinary differential equations using the below mentioned methods (260 lines 
of code) 

1. Taylor series 
2. Runge-Kutta 2nd order 
3. Runge-Kutta 3rd order 
4. Runge-Kutta 4th order 
5. Milne Simpson’s Predictor Corrector method 
6. Adam’s Moulton Predictor Corrector method 
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Criteria for Evaluation of Software Projects in C++ 
 
• Project Definition, Its Size, Complexity, and Quantum of Work: 15% 
• Coding Style including (i) Generalized-Parameterized, (ii) Structured-Modular Coding Style, (iii) 

Compactness & Clarity, (iv) Checkpoints for intermediate results, (v) Naming Conventions, (vi) 
Self-Documented: 30% 

• Completion and Operational: 25% 
• Quality of Output and Testing Plan, etc: 10% 
• A Section in Report Containing: Analysis of Various Alternatives and the Justification for the 

Selected Approach: 10% 
• Overall: 10% 
 


