CS 351 – Programming Paradigms

Intoduction to C++

The next 3 labs will focus on the different aspects of programming in C++.

We will create some simple object-oriented programs and show how OOP works in C++.

We will also develop using the templates and the standard template library.

All of this is relevant to modern software development so it should be useful for your work placement.

Q1 )

A simple C++ program looks like this

#include <iostream>

int main ( int argc, char * argv[] )

{


std::cout << “Hello, World” << std::endl;

}

Get this program up and running by typing g++ -o prog program.cpp

To run it type prog.exe in Windows or ./prog in Linux.
( 4 mins)

Q2)

Pointers are a special kind of type in C++. 

They allow the memory of an Object to addressed directly.

Some examples:

   i) int c; // a single 4-bit int called c.

   ii) int * d; // a pointer called d that points to a single 4-bit int.

   iii) int ** e; // a pointer called e that points to a pointer that points to an int

   iv) Shape * s = new Shape(); // a pointer called s that points to a Shape 







object

So a pointer only points to a location in memory. To retrieve the contents of the pointer you need to address them.

Draw pictures of what is happening for each of i to iv.











(16 mins)

Q3)

Given the following code:

        int c;

        int &y = c;

        c = 2; y = 3;

        std::cout<<"c "  <<c<<std::endl;

        int *p = &c;

        std::cout<<"p "  <<p<<std::endl;

        std::cout<<"*p " <<*p<<std::endl;

        *p = 9;

        int **t = &p;

        std::cout<<"t "  <<t<<std::endl;

        std::cout<<"*t " <<*t<<std::endl;

        std::cout<<"**t "<<**t<<std::endl;

Without using the compiler write out the value of each pointer at each print statement. If you feel that a memory address is the answer just write 0x as the answer. When you are done you may check your answer by compiling and running the code.









(10 mins)

Q4)

We have talked about the value model and the reference model in lectures.

Java has a mixture of both, with primitive types passed by value and Objects passed by reference.

C++ passes everything by value by default but can pass value by reference if required.

Using your notes, add a subroutine to Q1 that calculates the factorial of a number using a call by value and a call by reference.









(10 mins)

Q5) 

Describe in English the following subroutine headers:

static void max ( int a, int b );

inline int first ( int a, int b);

void change ( int &a, int &b);

float * getVal ( float *point );

Shape * getShape( const Shape &s ) const;









(10 mins)

