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CSE 4301: Object Oriented Programming
Programmable calculators are not allowed. Do not write anything on the question paper.
Answer all 6 (six) questions. Figures in the right margin indicate full marks of questions whereas

corresponding CO and PO are written within parentheses.

1. Assume that you are asked to develop a portion of a program called Course Management SWtem
for the CSE Department of IUT that considers the following requirements.

Teachers are assigned to different courses in an academic semester. A course has attributes like
course title, course code, effective contact hour, number of sections/groups, etc. Here, effective
contact hours indicate the amount of contact hours counted for a teacher in his teaching load
if the course is assigned to the teacher for one section. There are three categories of courses:
Theory, Lab, and Thesis/Project. The number of teachers assigned to a course is based on this
category. For a theory and thesis/project course, a section is assigned to a single teacher. For a
lab course, a section is assigned to two teachers. For analyzing course related requirements in
the future, unique functionalities may be added for each category of courses.

A teacher has attributes like Name, Designation, Minimum Contact Hours, etc. The sum of the
eaective contact hours of assigned courses of each teacher (also known as load) should be equal
to or greater than the minimum contact hours.

You will need a separate class that deals with the assignment of courses to teachers. This class
needs to provide the following functionalities by creating one or more public methods:
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(C04)
(P03)

• Assign a course object to a teacher object. It should be noted that different teacher objects
can be assigned to a single course. For example, assume that a theory course, CSE 4301 has
2 sections. Two teachers can be assigned to this course, each of whom is assigned to one
section. You can assign one teacher to both sections as well. You cannot assign a course to
a teacher if all sections of that course are already assigned.

• Detach a course object from a teacher object. It should remove the assignment of the teacher
to that course. Partial detachment is possible, meaning not all sections of a course will be
detached from that teacher.

Display all the teachers whose load is lower than the minimum contact hour.
Display all the courses that are not fully assigned, indicating the number of sections yet to
be assigned.

Display the current assignment of courses to teachers.

Identify different classes from the scenario and write their definition. You can add necessary
memtxr functions and variables that are not explicitly mentioned in the scenario. Consider
adding the cc:s: mcxiifier to any member function if necessary.
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a transfer transaction).

2.

the account is removed'

a) Mat is friend class and friend function? What are the pitfalls of using the hiend function
or friend class in your program-/

6 X 5
(COI)
(POI)

b ) S ::t: it tTon= f:: :: : rt:1: == =; 1:c:::agH::L• ;::: : p=1: : SthUat :1 :::::i ;re :iII :1 asIa saT

c ) :oa: aa:: reg= =:;Teb:: : :pToT: : :buell••i:le et:T: =o c 1 a s s o bj e c t s? 1 f s o ) give an example o coTe

d) Give an example code demonsUaHng the single accessor function of a member variable
which can both read and write.

e) What is the necessity of a pure virtual function compared to a virtual function? E}Qlain it
with an example code.

f ) ::1[bar:::IF ii=s; ile: := :re:: :no: re :ed: =:= =bleU;; $ alibe:::=:ssiF:==funcaon9 string class, etc. are dehned unde1 di
in the std narnespace'
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Complete the definition of the classes according to the instructions given as comments in. the
Code Snippet 1. You cannot use any library other than iostream. The outPut of the #ven
main ( ) is (A : 2) , (B : 1 ) .
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1 1 #include <iostream>
2 1 using namespace std;

3 1 class element {

4 1 char key; int count;
5 lpubli c.- : /+lmplement appropriate constructors, getter and setterst/
6 };
7 1 class dictionary {

8 1 /tDeclare an object pointer of
as necessaryt /

9 1 public : / ,Create necessary constructors*/
IO I /tCheck if element wIth the given keY exists* /
11 1 bool hasElement (char key> ;

12 1 /+ Add a new element to the array of 1 element ' obJects '
13 1 + if element already exists . Else return true . */
14 1 bool addElement (element elm) ;
15 1 /+ Add a new element to the arraY of ’ element 1 obJects initialized

key, count .

+ Return false if eLement already exists - Else return true • */
bool addElement ( char key, int count > ;

/ t Remove element from array of t element t oblects•
, such element_ exists . Else return true . */

bool removeElement (element elm) ;

/t Remove element from array of "element ' obJects bY matching the
, key . Return false if no such element exists . Else return true • */

bool removeElement (char key) ;

/t Increase count of the element that matches the keY . Return false
+ if no such element exists . Else return true - * /

boot increaseCount (char key) ;

/ , Decrease count of the element that matches the keY . Return false
+ if no such element exists . Else return true • if eLement 's count
t decreases to zero, remove the particular element+/

bool decreaseCount ( char key) ;

/ tPrint all existing eLements along with their count • */
void printE;lements ( > ;

1 element 1 class and *other propertles

Return false
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Return false if no

};

int main ( )

{

char addingList [ ]
char deleteList [ ]

dictionary dict ;

" ABACB " ;

" BCCGG'1 ;

for ( int i=0 ; i<5 ; i++)
if (!dict.addElement (addingList [i ] , 1 > >

dict . increaseCount (addingList [ i ] > ;

for ( int i=0 ; i<5 ; i++)

diet , decreaseCount (deleteList [ i ] > ;

dict . printElement s ( ) ;

}

Code Snippet 1: An incomplete C++ program for Question 4.
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