
Exercise
1) Build a project consisting of

• a class Rectangle, implementing separately the header file Rectangle.h and the 
source file Rectangle.C

• a main program myprog.C that uses the Rectangle class
Compile the Rectangle object, the main object, and link them
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takes�those�object�files�and�the�compiled�libraries�of�predefined�code�that�they�rely�on,�fills�
in�all�the�gaps,�and�spits�out�the�final�program,�which�can�then�be�run�by�the�operating�
system (OS).�

The�compiler�and linker�are just�regular programs.�The�step in the�compilation process in�
which�the�compiler�reads�the�file�is�called�parsing.�

In�C++,�all�these�steps�are�performed�ahead�of�time,�before�you�start�running�a�program.�
In�some�languages,�they�are�done�during�the�execution�process,�which�takes�time.�This�is�
one�of�the�reasons�C++�code�runs�far�faster�than�code�in�many�more�recent�languages.�

C++�actually�adds�an�extra�step�to�the�compilation�process:� the�code�is�run�through�a�
preprocessor,�which�applies�some�modifications�to�the�source�code,�before�being�fed�to�the�
compiler.�Thus,�the�modified�diagram�is:�

Source File Processed CodePreprocessor  Object FileCompiler 
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1.3 General Notes on C++ 

C++�is�immensely�popular,�particularly�for�applications�that�require�speed�and/or�access�
to�some�low-level�features.� It�was�created�in�1979�by�Bjarne�Stroustrup,�at�first�as�a�set�
of�extensions�to�the�C�programming�language.�C++�extends�C;�our�first�few�lectures�will�
basically�be�on�the�C�parts�of�the�language.�

Though you�can�write graphical programs in C++, it is�much hairier�and less portable than�
text-based (console) programs.�We�will�be�sticking�to�console�programs�in�this�course.�

Everything�in�C++�is�case�sensitive:�someName is�not�the�same�as�SomeName.�

2 Hello World 

In the tradition of programmers everywhere, we’ll�use a�“Hello, world!”�program as an entry�
point�into�the�basic�features�of�C++.�

2.1 The code 

1� // A Hello World program 
2� #include <iostream > 
3�

2��



Exercise
2) Use an external library to implement the getDiag function

We could use:
• GSL (GNU Scientific Library) is a library that provides basic and advanced math and analysis tools.

double gsl_hypot( double x, double y)

(that basically returns sqrt(x*x+y*y))

GSL libraries libgsl and libgslcblas and the headers are available in the lab 
computers
/usr/include/gsl
/usr/lib64

• from ROOT libMathCore

double TMath::Sqrt(double a)
double TMath::Power(double a, double b)

instead of using the “standard” sqrt() and pow()



Exercise
3) Write a Makefile to automatically compile your code
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Exercise
4) Implement, for the Rectangle class and for the main function, some debug printouts via 
a Preprocessor Directive

#include <iostream>
using namespace std;

class Rectangle
{

public:
Rectangle();  //constructor

};

Rectangle::Rectangle(){
#ifdef _DEBUG_

printf(“Creating-Rectangle\n”);
#endif

base=1; height=1;
return;

}

bozzo@bozzomac $ g++ -D_DEBUG_ -c -o file.o file.C



Exercise
5) Implement a ‘static’ method, Rectangle::Merge(), that accepts two Rectangle instances 
as inputs, checks if one of the two sides (base or height) is equal and, if yes, returns a new 
Rectangle object, sum of the two inputs.
In the main function, compute the Area and the Diagonal for this new Rectangle.
What happen if both the sides of the two inputs are different? What to return?



Exercise
6) Implement a method, overloading the ‘+’ operator (*), acting on one Rectangle instance 
and adding to it another Rectangle instance:

Rectangle a;
Rectangle b;
Rectangle c = a+b;

(*) let’s define “sum” as the sum of both the base and height.


