C++
Additions not related to objects



Overview
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= Additions and changes not related to objects
= type bool
= pass-by-reference & the Copy-Constructor
= user-defined overloading
= function template and class template
= exception handling
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= Represents boolean-values
= Conversion rules with the int type

bool bl, b2, b3;
int j, k;

bl = 3*5; // bl = true
b2 = 0; // b2 = false
j=bl; // =1

j=bl || b2; // j =1

j =bl & b2; // =0

bl = j == 0; // bl = true



Reference variables (1)
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int a, *ptr a;

int &ref a = a;

/| ref ais an address, a reference variable
ref a = 5; //ora =5

ptr a = &ref a; //Oorptr a = &a;
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Reference varlables (2)
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A reference varlable iS 5|m|Iar to a const pointer

int a, *ptr a; int a, *ptr _a;

int &ref a = a; int * const ptr a = &a;
ref a = 5; 4P *Ptr_a = 5;

ptr a = &ref a; ptr a = ptr_a;

This implies:

¢ a reference variable must be initialized when defined
e must refer always to the same variable, reassignment is
not allowed
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int f£(inté& t in) {
t in = 99;

} A good style

int f(const inté& t in) {
t in = 99; // ERROR
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Call-by-reference (2)
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= Two possible realizations in C++

= void doSomething(Data * data);

= pointer-based
= Advantages and drawbacks of pointer approach

= void doSomething(Data & data);

= Reference based
= Non null-checking necessary



Return-by reference
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int & g(int é&x) {
return x

}

A C++ program can be made easier to read and maintain by using references
rather than pointers. A C++ function can return a reference in a similar way as
it returns a pointer. When a function returns a reference, it returns an implicit

pointer to its return value. This way, a function can be used on the left side of
an assignment statement (unless const).

g(j) =99 ... jJ = 99
const int & h(int x);

ﬁ(j) = 99; // ERROR
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= Variables hold values
"int v =5
= Pointers hold addresses of variables
"int* p = new(int) ;
nxp = 5;
= References refer to contents of another variable
"i1nt& r = a;



The Copy Constructor

" ChewingGum (const ChewingGumé& rhs) ;

= Default copy constructor
= Automatically generated if not present
= Produces a complete shallow copy of the passed
object (e.g. pointers are copied equal)
= User-defined copy constructor
= Can take arbitrary mesaures to provide a copy of the
rhs object (e.g. deep copies)



The Assignment Operator

ChewingGum& operator
=(const ChewingGum& rhs);

= Sets an object to be a copy of a passed object
= Default behavior: shallow copies

= Example
= ChewingGum g1;
= ChewingGum g2 = g1;



The Assignment Operator &
Inheritance
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= When assigning to a base class, the = is used.

= Example
class A{}; class B: public A{}

A a;
B b;
a = b --> assignment of a is used.
= Note that fields of B that are not in A are not copied
(slicing)



The Copy Constructor and the
__Assignment Operator
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= COpy constructors and assignment operators
= automatically generated in each class
= NO inheritance

class Employee {

/] ...
Employee (const Employee&) ;

Employee& operator=(const Employee& );

}:

Manager m(“Homer™, 3);
Employee e = m; // Slicing!!



The Copy Constructor and
. Gynamicmemory

» always declare a user-defined copy
constructor for classes with
dynamically allocated memory

» the default implementation leads to

» undefined behaviour (probably an access
violation)



An example (1)
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#1nclude <1ostream.h>
#include <string.h>
class Message ({
char *subject;
char *message;
//A function to initiale data members
init message(const char *,const char ¥);
public:
//A constructor
Message (const char *, const char * = “7);
//The copy-constructor
Message (const Message & m);
//Overloading of the assignment operator =
const Messageé& operator=(const Message &)
//The destructor
~Message (;



An example (2)
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//A fUnctlon to 1n1t1ale data members
Message::init message (const char *s, const char *m) {
subject = new char [strlen(s)+1];
strcpy (subject, s) ;
message = new char [strlen(m)+1];
strcpy (message,m) ;
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}

//A constructor
Message (const char *s, const char * m) {
init message(s,m);

//The destructor

~Message () {
delete subject;
delete message;

}



An example (3)
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//The copy constructor
Message: :Message (const Message & m) {
init message (m.subject,m.message)

}

//Overloading of the assignment operator =
const Message& Message: :operator=(const Message & m) {
// always check for self-assignment
if (this == &m) return *this;
// clean current object
delete subject;
delete message;
init message (m.subject,m.message);
return *this; //the left element is returned



ASS|gnment sequences
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s C++ allows for

int a, b, ¢, 4;
a=>b=c=4d = 5;

s Objects should allow this as well

= assignment operator needs to return a
reference to (*this)
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String in C++
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= C++ provides a simple, safe alternative to using
char*s to handle strings. The C++ string class,
part of the std namespace, allows you to
manipulate strings safely.

= Declaring a string is easy:

usling namespace std;

string my string;

or

std::string my string;

= Vedi syllabus
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