Variables and Operators in
classes

We have to know how to:

eDeclare

eUse the built-in C++ data types
*Create user-defined types

«Add member variables to a class
eAssign values to a variable

eCast (change) the type of a variable



The fundamental data types

Bool in .NET only true false

Char -128 127

Short -32768 32767

Int 2732

Long like int — twice for some compilers

_int8 .NET — same as char

_intl16 .NET — same as short

_int32 .NET — same as int

_int64 .NET — 64 bits long

Float for example 3.7 in Visual C++ up to
6 decimal places

Double up to 15 decimal places

Poiners ex: int*

Array example: int[]

Reference type example: double&



Declaring variables

eBefore using them
eExamples:
int myFirst;
double x, vy, z;
long Salary = 0;
unsigned int I;
// qualifier limits the variable to positive numbers

e Declaring results to:
e Allocate memory
e Reserve the name
e Link the name with the declared type



Enumerations

e for variable that can take only specific set of values
e keyword enum
enum WorkDays {Monday, Tuesday, Wenesday, Thursday, Friday}
const int Saturday = 7;
WorkDays workday;
workday = Thusday; //OK
workday = Saturday; //wrong!



TypeDef

e user-defined synonym for an existing type
typedef unsigned int positivenumber;

positivenumber one, two;



Operators and Expression

e all the expressions give a result
X = salary + bonus;

e assignment operators
animals = dogs = cats = 0;

e arithmetic operators

+ - * / % += -= *= [=
%=

a=a+5; isequalto a+=5;

-

-- postfix or prefix



Operators and Expression

erelational and logical operators
< >= <= == I=
returns true or false
&&
\\
|
ebitwise operators
& \ (exclusive OR) ~ >>
<<
for char, short, int , long values
inta=25;//101
a=a<<?2 // 10100 that is 20



Assignment

* Values are stored into fields (and other
variables) via assignment statements:

— variable = expression;

* A variable stores a single value, so any
previous value 1s lost.



ternary operator ?:

int a; bool b = true;

a=b?1:2 //bistrue soa=1
b = false;

a=b?1:2; //bisfalse,soa=2

Type casting
e old C style casting: (float) 7;
e static_cast<type>(variable); //for normal change of type
e const_cast<type>(variable); // change the type of const variables
e dynamic_cast<type>(variable); // cast object down or across the

// inheritance hierarchy

ereinterpret_cast<type>(variable); //convert the pointer’s type
example: int a = 10; double b;

b = (double) a; b = static_cast<double>(a);



Pointers

int* pi;
double* pd;
char* pc;

intx = 10, y=0;

int* pX = NULL; //declare a pointer
pX = &x; // take the address of x
y = *pX;

// dereferencing — now y has the value of x

*pX = 20;
// dereference operator — x is now 20



[lceBAOHUMMU

» [lceBOOHUMDBT NpeacTaBrnsiBa HESABEH
yKasaTern, KOUTO urpae ponsaTta Ha Apyro
MMe 3a JageHa NnpoMeHnmBa.

o CbllecTBYBaT 3 Ha4YMHa, NO KOUTO MOXe Aa
ce u3non3sa gaaeH NnceBaoHUM:
° NMceBAOHMMBT MOXe fa bbae npesaBaH Ha PYHKLMUS

° MMceBAOHMMDBT MOXe Aa Obae BpbLLaH KaTo pe3yaTaT
OT PyHKLMSA

> Moxe ga 6bae cb3saBaH HE3aBUCUM NCEBAOHUM



[lceBAOHUM KaTO
napamMmeTbp Ha PYHKLUA

e Korato eamH obekT ce npeaasa KaTo
napameTbp Ha QYHKLMSA Ce Cb34aBa KOMUE Ha
TO3U obekT.

e KOHCTPYKTOPBT Ha NapaMeTbpa He Ce U3BUKBA,
HO Ce M3BMKBA HEFOBUAT AECTPYKTOP, KOraTo
dYHKLMATA BbpHE pe3yaTar.

e EaHO OT peweHmnaTa 3a To3M Npobiem e 06ekTH
[la ce npeAasaT ypes ncesgoHUMU. KoraTo
obekTa ce noaasa Ypes NCeBAOHUM, He Cce
Cb3A4aBa Konue Ha 0bekTa, a C1eg0BaTesIHO He
ce M3BUKBA N AeCTPYKTOPBT, KOraTo
dYHKLMATA BbpHE pe3yaTar.



[lceBAOHUM KaTO
napameTbp Ha PyHKUUSA

* [[poMeHnTE, KOUTO Ce HanpaBaT c obekTa
B PAaMKMTE Ha PYHKLMATA Ce 3aMna3BaT U
cnej N3IN3aHeTo OT PYHKLMATA.

* AKo obekTuTe He TpsibBa aa 6baaT
MPOMEHEHU OT PYHKLMATA, TO Ce
N3MoJ13BaT KOHCTAaHTHU NCeBAOHUMM.
double dist (const point &pl, const point &p2);
[[Pa3CcTosAHME MeXAY ABe TOUKU



[pumep 1/3

class point //Kiac Touka
{ private:
double x;
double vy;
public:

point (double xcoord, double ycoord);
//KOHCTPYKTOP C IBa IIapaMeTrbpa

double dist (const point &pl, const
polint &p2);

//PascTogHMe MexIny IBEe TOUKMU

~point () ;
//IecCTpyKTOP

by



[pumep 2/3

poilnt::point (double xcoord, double ycoord)

{

X = Xcoord;
y = ycoord;
}

doub%e point::dist (const point &pl, const point
&p

{
return sqgrt((pl.x-p2.x)*(pl.x-p2.x)+

(pl.y-p2.y)*(pl.y-
P2.Y));

}
point::~point () //0ecTpyKTOp

144

{ cout << ”"Destructing ”;
cout << endl;

}



[pumep 3/3

vold main ()
{
point a(3,4), b((10,4);

cout << a.dist(a,b) <<
endl;

J



[MceBAOHUM Ha 06eKT KaTo BbpHaT
pe3ynTaT oT yHKLUA

o OyHKUMA MOXe Oa BbPpHe NceBOoHUM
Ha 0DEeKT KaTo pe3ynTar.

o OYHKLUSA, KOATO BPpbLLa NCEBAOHUM
KaTo pe3ynTar, MoXe Aa ce U3Mnos3Ba U
OT NAABaTa CcTpaHa Ha onepartopa 3a
NpucBosiBaHe.



[pumep: MacuB c NpoBepka Ha
rpaHuyuTte 1/3

class Array {
int size;

char *p;
public:
Array (1nt num) ;
~Array () { delete [] p; }

char &put(int 1);
char get(int 1);



[lpumep: macuB c NpoBepkKa Ha
rpaHuuuTte 2/3

Array::Array (int num)

{

p = new char [num];
if (I'p) |
cout << ”Allocation error\n”;
exit (1) ;
}
size = num;
}
char &Array::put (int i) //TlocTaBsa ce Hemo B
MacKBa
{
1f(1<0 || i>=size) {
cout << ”Bounds error!!!\n”;
exit (1) ;

}

return pl[il]; //BpBlla MICEeBOOHVM 3a pl[i]



[lpumep: MacuB c NpoBepKa Ha
rpaHuyuTe 3/3

char Array::get (int 1) //B3eMa ce Hemo OT MacCHuBa.
{
1f(1i<0 || i>=size) {
cout << ”Bounds error!!!\n”;
exit (1) ;
}
return pl[i]; //BpBlla CUMBOJI

}

int main ()

{
Array a(1l0); a.put(3) = 'X"; a.put(2) = "R’;
cout << a.get(3) << ”\n” << a.get(2):;
cout << ”\n”;

a.put (11) = "1!’; //rpeumka o BpeMe Ha MUBMILJIHEHUE
return 0;



References ’@

In different situation transferring the complex object (like string or...)
is ineffective. When parameter substitution is the case, or returning a
string

a copy of the object is effectively used. The original is unchanged. A big
amount of data is transferred. So, some kind of pointer must be used.
This is named " reference”. The reference become another object name.
(if T is the object, the reference is T& )

e a reference variable is an alias for another variable
e all reference variables must be initialized when declared

e intx=10;
int& y = x; // declare y as reference to x
y=4 // change the value of x to 4

( now &x == &y )

e reference variables are very important when passing variables to functions
e once defined as T&, the reference must be initialized with a "T "object or
with an object, that can be transformed to "T”

o after initialization , reference can’t be reinitialized with another content.



KOHCTaHTU

* KbM fedUHNLMATA HA BCAKA MPOMEH/IMBA
MOXe Aa Ce npusara moandoukatopa const.

* YKa3Ba, Yye obekTa He MOXe Aa Ce NPOMEHS.

e Boau g0 rpewka npm KoMnmaayms, B Cly4am ve
ce onuTame ga npomeHmm const obekr.

e KOHCTaHTUTE 3a4b/KUTENHO TPAbBa ga ce
MHULLMAAN3MPaAT.

* [lpnmep:
const Point origin (0.0,0.0);
origin.set_x (2.0); /[ rpewka!
origin.get_x(); // rpewxka???



YKa3zaTte/im U KOHCTaHTU

* [lpn onepauynmnTe C ykasatesim yyacTBar 4Ba
obekTa — caMuAT ykaszaTen n 06ekTa, KbM
KOMTO COYM yKa3saTess.

o KoraTo katoyoBaTta AyMa const ce NoCTaBu
npea AePuHMLMATA Ha yKa3aTens, TOBa
O3Ha4YaBa Ye KOHCTAHTeH e 0b6eKTa KbM KOUTO
COuYM yKa3saTens.

* 3a Je ce geknapupa, ye cCaMUAT yKasaTen e
KOHCTaHTEeH, ce n3rnona3ea *const, BMecTo *.



[Tpumep

charstra[]="hello";
charstr2 []="hell *;
const char * pc=str1;
pc [2]="a];

pc=str2;

char *const cp=strz1;
cp [2]="a];

Cp=strz2,;

const char *const cpc = strz1;
cpc [2]="a’

Cpc =str2;



KOHCTaHTHU YneH-pyHKLUN

3a Aa MOXe egHa YneH-GyHKLMA 4a ce npuaara
KbM KOHCTaHTeH 06ekT, kKoMnuiaTopa Tpsbea aa e
MHPOPMUPAH, Ye Ta3m YNeH-PYHKLMSA He NPOMEHS
CbCTOSAHMETO Ha obekTa.

3a Ta3u uen ce n3nonseat const yneH-pyHKLUN.

KoraTto egHa uneH-dyHKLUMSA e const, TO B HEMHATa
AePUHMNLMSA He MOXe Aa Ce MPOMEHSI CbCTOAHMETO
Ha obekTa.

3a fedUHUPaAHE Ha egHa YNeH-PYHKLMUA KATo
KOHCTaHTHa Ce M3No/3Ba KJKoYoBaTa g4yMa const:

° B npoToTnna Ha PyHKLMSA Cies CNUCbKa OT
napameTpu.

° B aeduHMLMATA Ha QYHKLMATA Npean TAN0TO Ha
dyHKLMATA.



[pumep

classPoint{
double x_, y_;
public:

double get_x () cons t {
return x;;

}
double get_y () cons t;

double Point :: get_y () cons t §
return y_;

5



KOHCTaHTHU YneH-PyHKLUN

e Korato eaHa uneH-QyHKLMA e gePUHMPAHA KAaTO
KOHCTAQHTHA, TA He MOXe A,a NPOMEHS CbCTOAHMETO
Ha 06eKTa, 33 KOUTO € U3BMKAHaA.

classPoint§
double x_,y_;
public:

void set_x (double x) cons t §
X_=X; [/ rpewka!!

5



[Tpumep

classPoint{

double x_, y_;
public:
Point (double x=0.0, double y =0.0)

: X_(x), y_(y)
{}

double get_x (void)const{return x_;}
double get_y (void)const{return y_;}
void set_x ( double x) {x_=x;1
void set_y (double y) {y_=y;}



