Temu:

NpepaBaHe Ha gaHHU KaTo napameTpun. Accessor
mMetoaun. Mutator meton.

Oowun noHATUA: PYHKUUN; OeKrnapauma Ha
nporotun; aepuHnpaHe Ha PyHKLUS; NOBUKBaAHe
Ha pyHKUMSA; paboTa ¢ NOKNaHu u rnodanHu
TUnoBe; AecpmHUpPaHe N U3nosnsBaHe Ha
overloaded chyHKUMMN.

PyHKUUN —MeToaN. [nobanHu PyHKUUK
NMpunokpunBaHe Ha PYyHKLUUU

NNokanHu npomeHnueMm. JlokanHu n/unu rnodanHu
efleMeHTM Ha Knac.



Accessor methods

Methods implement the behavior of objects.
Accessors provide information about an
object.

Methods have a structure consisting of a
header and a body.

The header defines the method’s signature.

The body encloses the method’s statements.



Accessor methods

refurn type

visibility modifier /
HHEHH“‘-h.___H_ ff
- /
public int getPrice()
{

return price;



Mutator methods

 Have a similar method structure: header and
body.

* Used to mutate (1.e., change) an object’s
state.

* Achieved through changing the value of one
or more fields.
— Typically contain assignment statements.
— Typically receive parameters.



Mutator methods

visibility modifier eturn type (void)
/
, method name parameter

/
/ -
v .{ / ~

e

public void insertMoney(int amount)

{

balance = balance + amount;



Method calls (2)

Syntax :

object . methodName ( parameter-list )



Functions

e declare function prototypes

e define function bodies

e call functions

e deal with local and global variable scope
e define and use overloaded functions



Member functions

Constructor and destructor are member functions that are
always present.

You can add your special-purpose class member functions
— declaring them in class declaration

And defining them in class definition:

class XY {

public :
double x,y;
XY();
XY (double xarg, double yarg);
double Getx() const {return x;}
double GetY() const { return y;}



Function overloading

e more than 1 function with same name and
different parameter list

e example:

double average(double nmberl, double number2);
double average( int array[], int arraysize);

o if difference is return type only — you receive a
compiler error
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Example with classes \
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// Function prototypes

void DisplayWelcome();

void DisplayProjectedValue(double amount, int years, double
rate);

void DisplayProjectedValue(double amount, int years);
double GetInvestmentAmount();

int GetInvestmentPeriod(int min=10, int max=25);

// Define and initialize a global integer variable

int numberOfYourFunctionsCalled = 0;



// This is the entry point for this application P rogramm in g tl PS
int main(void)

v
/ —_—
{ DisplayWelcome(); N \\ //\
DisplayProjectedValue(10000, 25, 6.0); \ /
(D —
T
Console::WriteLine(S" | nEnter details for your investment:");

double sum = GetInvestmentAmount();

int period = GetInvestmentPeriod(5, 25);

Console::WriteLine(S"|nYour plan...");

DisplayProjectedValue(sum, period, 6.0);

return 0;}
// Display a welcome message to the user
void DisplayWelcome()
{ numberOfYourFunctionsCalled+ +;
Console::WriteLine(S"Welcome to your friendly Investment Planner");

return;
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// Calculate and display the projected value of the investment \ /
‘I/Q\;\.\i/:

void DisplayProjectedValue(double amount, int years, double rate)

{ numberOfYourFunctionsCalled++;

double rateFraction = 1 + (rate/100);
double finalAmount = amount * Math::Pow(rateFraction, years);

finalAmount = Math::Round(finalAmount, 2);

Console::Write(S" Investment amount: **);

Console::WriteLine(amount);

Console::Write(S"'Growth rate [%]: *);

Console::WriteLine(rate);

Console::Write(S*'Period [years]: **);
Console::WriteLine(years);

return;
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// Ask the user how much money they want to invest
double GetInvestmentAmount()

{ numberOfYourFunctionsCalled++;

Console::Write(S"How much money do you want to invest? ");
String __gc * input = Console::ReadLine();

double amount = input->ToDouble(0);

return amount;

2}
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// Ask the user how long they want to invest their money (between min and max) c—
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int GetInvestmentPeriod(int min, int max)

{

numberOfYourFunctionsCalled+ +;

Console::Write(S"Over how many years [");
Console::Write(S"min=");
Console::Write(min);

Console::Write(S', max=");
Console::Write(max),;

Console::Write(S"] ? ");

String __gc * input = Console::ReadLine();
int years = input->TolInt32(0);

return years,;



[.ocal variables

* Fields are one sort of variable.
— They store values through the life of an object.
— They are accessible throughout the class.

e Methods can include shorter-lived variables.

— They exist only as long as the method 1s being
executed.

— They are only accessible from within the method.



[.ocal variables

public int refundBalance ()

{
int amountToRefund;
amountToRefund = balance;

balance = 0;
return amountToRefund;



Public vs private

Public attributes (fields, constructors, methods)
are accessible to other classes.

F1elds should not be public.
Private attributes are accessible only within the
same class.

Only methods that are intended for other classes
should be public.



Information hiding

e Data belonging to one object 1s hidden from
other objects.

 Know what an object can do, not how 1t does
1t.

e Information hiding mcreases the level of
independence.
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public and private elements

class XY {
private:
double x,y;
public:
Y0,
XY(double a, double b),
double GetX() const;
double GetY() const;
4

- class members are private by default
- object declaration:

XY bottom(4.0, 10.0),

= We can access functions from outside



Global functions

« Afunction declared outside any class declaration
« Example:

void Show(XY xy) // global function,working with
/I class methods
{

printf("x=%f, y =%f\n", xy.GetX(), xy.GetY());
}

 The global function can have name, matching the name of
a class member function if differs in parameter list;



CBOMCTBA Ha KJ1aca B
C++/CLI



OCHOBHM XapaKTepUCTUKH

* /IMeTO Ha CBOMCTBOTO M3BUKBA PYHKLMS;

» CBONCTBOTO MMa get() n set() dyHkums;

> read-only property — gedmnHMLMA camo Ha
get() pyHKuMS;

> write-only property - geduHnumna camo Ha
set() pyHKLMS.



BuaoBe cBOMCTBA

» CKanapHU CBOMUCTBA
Knac String - ceonctBoTo Length e ckanapHo
n e read-only 3aw,0T0 e gednHUpaHa caMo
dyHKLMATa get():
str->Length
* NIHAEeKCHM cBOMUCTBA

Knacwt String BM gaBa A0CTbM A0 OTAE/NEH
CMMBOJ1 OT HM33a, KOETO € MHAEKCHO
CBOMUCTBO:

str[2]



ledbnHupaHe Ha
CKaJlapHU CBOUCTBA

ref class Weight
{
private:
int lbs;
public:
property int pounds
{
int get() { return lbs; }
vold set (int wvalue) {lbs = wvalue;}

}



[pumepn

* read-only property
property double meters

]
double get();

}
* write-only property
property double meters

{

void set(int x);



TpMBWANHU CKANTAPHM CBOUCTBA

value class Point

{
public:
property int x;
propecrty 1nt vy;



N3noa3BaHe Ha CBOUCTBA

Weight” wt = gcnew Weight;
162;

wt->pounds

Console: :WritelLine (L”"Weight is {0} 1lbs.”,
wt->pounds) ;

KoraTo e ref class ,
BMHarn ce 4oCcTbnNBa
CBOWUCTBOTO C
orneparopa ->



ref class Name

{

private:
array<String”>" Names; AepuHupaHe Ha

public: MHAEKCHU CBOMUCTBA
property String” default[int]

{
String” get (int 1ndex)
{
1f (index < Names->Length)
return Names[index];

}

vold set (int 1index, String” name)

{
1f (index < Names->Length)

Names [index] = name;

s



PaboTa c MHAEKCHU CBOUCTBA

Name” myName = gcnew Name (L”Ebenezer”, L”Isaiah”);

// List the names
for(int 1 = 0 ; 1 < myName->NameCount ; 1++)

Console::WritelLine (L”Name {0} 1is {1}”, 1i+1,
myName [1]) ;



CraTuyHu CBOUCTBA

value class ILength

{
// Code as before...

public:
static property String” Units
{

String” get ()

{

return 1L”"feet and inches”;

i
o Console::WriteLine(L"Class units are {0}.”, Length::Units);



Review

Class bodies contain fields, constructors and
methods.

Fields store values that determine an
object’s state.

Constructors initialize objects.

Methods implement the behavior of objects.



Review (variables)

Fields, parameters and local variables are all
variables.

Fields persist for the lifetime of an object.
Parameters are used to receive values into a
constructor or method.

[.ocal variables are used for short-lived
temporary storage.



Object interrelationships
1. Friend classes and friend functions

 for closely related classes

* declaring someone is a friend give him some rights
(including on private members)

« If | want to use some elements of Planet in Moon
objects, | have to declare like this:

class Planet : public Orbiter

{

friend class Moon; // no prior declaration required. Moon can now use Planet
elements

public:
/I constructors and other member functions

j#

Now is possible in all Moon class member functions:
int Moon::NewMass()

{

return GetPlanet()->m_mass * m_mass; /l planet’s mass * moon’s
mass



Mpumep

class Storage
{ .
private:
int m_nValue;
double m_dValue;
public:
Storage(int nValue, double dValue)
{
m_nValue = nValue;
m_dValue = dValue;

}

I/l Make the Display class a friend of Storage
friend class Display;

%



class Display

{

private:
bool m_bDisplayintFirst;

public:
Display(bool bDisplayIntFirst) { m_bDisplayIntFirst = bDisplayIntFirst; }

void Displayltem(Storage &cStorage)

{
if (m_bDisplaylIntFirst)
std::cout << cStorage.m_nValue << " " << cStorage.m_dValue << std::endl;
else // display double first
std::cout << cStorage.m_dValue << " " << cStorage.m_nValue << std::endl;



Friend functions - example

class Accumulator
{
private:
int m nValue;
public:
Accumulator () { m nValue = 0; }
void Add(int nValue) { m nValue += nValue; }

// Make the Reset () function a friend of this class
friend void Reset (Accumulator &cAccumulator);

}

// Reset() is now a friend of the Accumulator class

volid Reset (Accumulator &cAccumulator)

{

//And can access the private data of Accumulator objects
cAccumulator.m nValue = 0;



