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When you define a class, you are defining a new data type
This includes the member data and the operators on that data

You can overload functions, and you can also overload
symbolic operators

Overloadable operators
+ - & __." — 4 b += e *= _.".= < -
fg= 3»= == |l=  g= 3= 4+ @ -- & . ! |
- = "= |= & Il %= [1 0O . ->* -> new
delete new| ] delete[]

These are defined with regular functions with a special
name: operator

type coperator 3ign (parameters) [ /*... body ...*/ }



Classes

[/ overloading operators example 4.3
#finclude <icstream>
u3ing nameapace 3td;

clasa CVector |
public:
int x,v:
CVector () [1:
CVector (int a,int b) = x{a), vib) [}
CVector operator + (const CVectors):

Ir

CVector CVector: :operator+ {(conat CVectors param) |
CVector temp:
temp.X = X + param.Xx;
temp.¥ = ¥ + param.y:
return temp;

}

int main () {
CVector foo (3,1):
CVector bar (1,2):
CWVector result:
result = foo + bar;
cout << result.x << '"," << result.vy << "\n';
return 0;

c=a + b;
Ic = a.operator+ (b):




» Overloaded operators

The parameter(s) expected for an overloaded operator are
shown below (the “@” sign is just a place holder for the actual

operator)
Expression Operator Member function |Non-member function
Ea + - * g ! w ++ — A::operatorf() operatord (4)
ald ++ - L::operatorl (int) operator@ (&, int)
alib + - % J §F ~ g | £ » == 4= = << »» g& || ,|R::operatorl(B) operatorl (A, B)
allb = += -= *= [f= }= "= g= |= <<= >= [] A::operatorl (B) -
afb,c...) |} Ai:operator () (B,C...) |-
a->b - Aioperator->({) -
(I¥YEE) a TYFE L::operator TYPE() -




Classes

» Overloaded operators can be member functions — or
not!

'/ non-member cperator overleoads 4.3
#include <icatream>
using namespace 3td;

class CVector |
public:
int x,¥r
CVector () {1}
CVector (int a, int b) : x{a), ¥{b) {}

CVector operator+ (conat CVectore lha, conat CVectore rha) |
CVector temp;
temp.x = lhs.x + rhs.x;
temp.v¥ = lhs.vy + rha.yr
return temp;

}

int main {) |
CVector foo (3,1);
CVector bar (1,2):
CWVector result;
result = foo + bar;
cout << result.x << ",' << result.y << '"\n';
return 0;




Classes

» this
o C++ uses the keyword “this” to refer to itself

« In Python, we used “self”

« “this” is a pointer

S/ example on thia vyea, sa is b
#include <iocatream>
u3ing namespace 3td;

claaa Dummy |
public:
boel izitme (Dummys param);
=

bool Dummy::isitme ({Dummys param)
{
if {sparam == this) return true;
elae return falsae;

}

int main () |
Dummy a;
Cummy* b = =zar
if { b—>isitme({a) )
cout << "yea, &a i3 bB\n":
return 0;
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Classes

» Static members

O A static member means there is only one common variable for
all objects of that class

JF static members in classes
#include <iostreams
using nameapace 3td:

=1

claza Dummy |
public:
atatic int n;
Dummy () { n++: 1:
1z

int Dummy: :n=0;

int main {} |
Cummy &;
Dummy bB[5]:
cout << a.n << '\n';
Durmy * c = new Dummy;
cout << Dummy::n << "\n';:
delete c;
return 0;




Classes

» Constant member functions (const)

© When an object is instantiated by const, the access to its data
members outside the class is read only

o A constructor is still called to initialize variables — but can only
be called once

S/ conatructor on conat object 10
#Finclude <icatream:
u3ing namespace 3td;

claga MyClass |
rublic:
int x;
MyClass{int wval) : x{val) [}
int get{) {return x;}

=

int main() |
conat MyClasa foo(l0);

S foo.x = 20; S/ not walid: x cannot be modified
cout << foo.x << "\n'r JS ok: data member x can be read
return 0z

}—




Classes

* Const

o Member functions specified as const cannot modify non-static
data members

o They cannot call other non-const member functions

» Member functions can be overloaded based on const
or not

o You can have two functions of the same name, with one const,
and one not (example next slide)




Classes

/S overloading members on con3tness
#include <iocstream:-
using namespace 3td;

class MyClass {
int x;
public:
MyClass{int wal) : x({wval) [}
const inte get{) conat {return x;}
ints get{) [return x;]}

int main() {
MyClasa foo (10):
const MyClass bar (20):
foo.get{) = 15; /S ok: get{) returns ints
S/ bar.get() = 25; S/ not valid: get() returns const ints
cout << foo.get{) << "\mn':
cout << bar.get{) << "\n':

return 0;

}




template <class T>
clasa mypair |
T wvaluea [2]:
public:
mypair (T firat, T asecond)
{

valuea[0]=firat; waluea[l]=3econd:

Inypnir{int} myocbject (115, 36];|




Classes

» To use template classes

S clasa templates 1040
#include <icstream>
u3ing namespace 3td;

template <class T>

class mypair |
T a, b;

public:
mypair (T firat, T second)
{a=firat; b=3aeccond;}

T getmax ():

}:

template <clasa T»
T mypair<T>::getmax ()
{
T retval;
retval = a*b? a @ br
return retval;

}

int main () {
mypalr <int>» mycbject (100, 75)r
cout << mychject.getmax():
return 0;

}—




Classes

// template apecialization a8
#include <icatream> J
u3ing namespace 3td:

/S clasa template:
template <clasa T>
claas mycontainer {
T element;
public:
mycontainer (T arg) [element=arg;}
T increase () [return ++element;}

}-

/S clasa template specialization:
template <>
class mycontainer <char> |
char element;
public:
mycontainer {char arg) [element=arg;}
char uppercase ()
{
if {({element>="'a')&&(element<="z"))
element+="4"-"a";
return element;

}-

int main {) {
mycontainer<int> myint (7):
mycontainer<char> mychar ("j");
cout << myint.increase() << endl:
cout << mychar.uppercase() << endl;
return 0;

-




Special Member Functions

Member function

typical form for class c:

Default constructor

C::C{):

Destructor

rr=C{) ;s

!

Copy constructor

M

::C {const Ca);

Copy assignment

5
B

-
LT ]

operator= (conat ) ;

Mowve constructor

L

||i-\'. i-ud-d-lll
L x|,

Move assignment

3
i3]

ocperatcr= (Czz);




Classes




class Example {
public:
int total:
vold accumalate ({int x) { total += x; }

class Example? |
public:
int total;
Example? (int initial walue) : total({initial walue) [ 1:
vold accumalate (int x) |{ total += x: }:

Exarple? ex (100): S ok: calls comatructor
Example? ex; // not valid: no default conatructor




Classes

S/ desatructors bar's content: Example
#include <igatream>

#include <atring>
using namespace std;

class Exampled |
string* ptr;
public:
// conatructorsa:
Exampled () : ptr{new string) {}
Exampled4 ({const strings str) : ptr{new string{str)) [}
/f destructor:
~Exampled () {delete ptr;}
// acceas content:
conat atrings content() conat {return *ptr:}
I

int main {} {
Exampled foor
Exampled bar ("Example™):

cout << "bar's content: " << bar.content{) << "\n':
return 0;




Classes

» Copy Constructor
o Default copy constructor does a “shallow copy”

o Deep copy is done when pointer contents, not just addresses,
are also copied

// copy conatructor: deep copy bar'a content: Example
#include <icatream>

#include <string>

u3ing name3space 3td:

clasa Exampled |
atring* ptr:
public:
ExampleS ({const atringe str) : ptri{new atring(str)) {}
~ExampleS () {delete ptr:}
S/ copy conatructor:
ExampleS ({const ExampleSs x) : ptri{new atring(x.content{))) {}
// access content:
Conat atrings content() const [return *ptr;}
=
int main () {
ExampleS foo ("Example™);
Examplel bar = foor

cout << "bar's content: " << bar.content() << "\n';

return 0;
I} _




ExampleSs cperatocr= (conat ExamplebSs X)) |

delete ptr: /S delete currently pointed atring
ptr = new atring (x.content{))r J/ alloccate space for new atring, and copy
return *thia;

}




Summary




