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Practice 1-1 : Class Declarations

« A method can be defined either
— Inside of the class declaration, or
— Qutside of the class declaration

class Person {

class Person { pUbl}C: |
public: void setAge (unsigned n);
: . . ;
// methods defined inside unslemee GEEAge ()
private:

// of class declaration ,
unsigned age;

void setAge (unsigned n) v
{ age = n; b ’
' d tA

unSl%éie;ﬁingzag. g // methods defined outside

. =i i void Person: :setAge (unsigned n)
prlvaFe: { age = n; }

unsigned age;
bi unsigned Person::getAge ()

{ return age; }
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Practice 1-1 : Class Declarations

#include<iostream>

using namespace std;

class Date {
private:
int year;

int month;

int day;
public:

void setDate (int yy, int mm, int dd);
void display ()

’

b

void Date::setDate(int yy, int mm, int dd) {
year = yy;
month = mm;
day = dd; methods defined outside

}
void Date::display() {
cout << year << "." << month << "." << day << endl;

} Execution Result:

int main () {
Date birthday;

birthday.setDate (1999, 11, 22); 1999.11.22
birthday.display () ;
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Practice 1-2 : Writing Classes into Files

Normally, class declarations are placed in header files

and then included whenever needed

— Method definitions are placed in separate CPP files
(note inline methods can be defined in header files)

“person.h”
class Person {
unsigned getAge() ;
void setAge (unsigned n) ;
}i

implements ‘

unsigned Person: :getAge ()
{ // method implementation };

void Person: :setAge (unsigned n)
{ // method implementation };

“person.cpp”

“main.cpp”

#include “person.h”

Person boxer;
boxer.setAge (23) ;

1
1
1
1
1
___________ )@_ BN Execcutable
Code
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#include<iostream> #include "MyClass.h"

#lnClude<Strlng> using namespace std;

void MyClass: :MyFunc (int i) {
if (1 > 127) throw 1;

private: if (i < -128) throw'm’;

e = ig

class MyClass {

char c;

mw

cout << "Value of char c =
public: << (int)c << endl;
volid MyFunc (int 1) ; }

s

MyClass.h < MyClass.cpp

implements

Declarations Definitions
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Practice 1-2 Writing Classes into Files

#include<iostream>
#include<string>
#include"MyClass.h"

using namespace std;

int main() {
MyClass c;
try
{
c.MyFunc (-228) ;
}
catch (int 1)

{

main.cpp

iIncludes

if (i == 1) cout << "MyFunc argment is too large. " << endl;

}
catch (char c¢)
{
cout << "MyFunc argment is too small.
return -1;
}
return 0;

}

" << endl;

Execution Result:

MyFunc argment

is too small.
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Practice 1-3 : Pointers to Objects

« Pointers to objects are frequently used in C++
applications in the following context
— Dynamically allocated objects by new and new[] operators

« E.g) Person* boxer = new Person;
Person* boxers = new Person[10];

— Call or return by reference using object pointers

« Access to an object’'s members through a pointer
— Using the class indirection operator “->" instead of the

member selector operator “."
« (Cf, to access object members through references, the member

selector operator “." is used
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Practice 1-3 Pointers to Objects

#include<iostream>
using namespace std;

class Circle {

private:
int radius;
public:

Circle() { radius =1; }
Circle(int r) { radius = r; }
double getArea();

};

double Circle::getArea() {
return 3.14 * radius *radius;

}
int main() {
Circle donut;
Circle pizza(30);
[/ZHA O|ESZE HH HZ
cout << donut.getArea() << endl;
[/ZAH EZQHZE HH HZ
Circle *p;
p = &donut;
cout << p->getArea() << endl;
cout << (*p).getArea() << endl;
p = &pizza;
cout << p—>getArea() << endl;
cout << (*p).getArea() << endl;
}

Execution Result:

3.14
3.14
3.14
2826
2826
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Practice 1-4 this

« The pointer constant this can be used inside a

method to access the object associated with the
method’s invocation
— l.e,, this points to the object containing the method itself

class C { class C {

private: private:
int x; int x;

public: - public:

m() { x = 0; } m() { this->x = 0; }
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Practice 1-4 this

#include <iostream>
using namespace std;

class MyClass
{
private:
int numl;
int num2;
public:
MyClass(int numi, int num?2)
{
this—>num1 = numl;
this—>num2 = num?;
}
void getInfo()
{
cout << "numi:
cout << "num2:

}

};

int main()

{
MyClass mc(10, 20);

mc.getInfo();
return 0;

<< numl << endl;
<< num2 << endl;

Execution Result:

numl :

10

num2: 20
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Practice 1-5 Passing and Returning
bjects by Reference

Like other variables, objects can be passed to or returned from
functions or methods

— Call/return by value (default)

— Call/return by reference (pointer or reference type)

Objects required to be passed or returned by reference

— Passing or returning objects by value can be inefficient due to
copying objects, which may be large (i.e., waste of storage and time)

— Using reference is easier at syntax level than using pointer to objects
(i.e., no dereferencing is required)

When returning local objects
— The returned objects must be static, otherwise, the invoker may
receive a nonexistent object
— Note that once initialized, static objects last the program’s whole
execution time (similar to global objects except for naming scope)

Smart Computing Laboratory



Practice 1-5 Pass
Objects by

using namespace std;

#include<iostream>

class C {
private:
int num;
public:
void set (int n) {

num = ny;

int get () {

return num;

ing and Returning
R ference

bi storage for c will remain even after return

void f(C& c) {
c.set (-999);

}

C& gl () {
static C c;
c.set (123);
return c;

}

int main () {
C cl, c2;
f(cl);
cout << cl.get () << endl;
cz = g9l();
cout << c2.get () << endl;

Execution Result:

-999
123
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Practice 1-6 : Constructors

« A constructor is a method whose name is the same as the class
name and has no return type
— Can be overloaded: the most suitable constructor is invoked
automatically whenever an object of the class is created
— Types of constructors

 Default constructors (without parameters)
— Automatically generated in the absence of explicit constructors

« Parameterized constructors (with parameters)

class Person {

public:
Person () ; // constructor (default)
void Person() ; // error: no return type required
Person (const stringé& n); // constructor (parameterized)
Person (const char* n); // constructor (parameterized)

void setName (const stringé& n);
private:
string name;

[
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Practice 1-6 : Constructors

#include<iostream>
using namespace std;

class Circle {

private:
int radius;
public:
Circle(); //712 MMX}
Circle(int r); //0H70 ¥ Jq= MMX}

double getAreal();
}i

Circle::Circle () {
radius = 1; //YHX|& &t =7|st
cout << "HIX|E. v << radius << endl;

Circle::Circle (int r) {
radius = r; //8HXIE& &t =7|&F

cout << "HIX|E. v << radius << endl;

double Circle::getArea () {
return 3.14 *radius*radius;
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Practice 1-6 : Constructors

int main() {
Circle donut; //oH7H ©%= Qi
double area = donut.getArea();
cout << "donutl| A2 " << area << endl;

S 2=

p

rir

Circle pizza(30); // o7} B U= MMXI =, 300| rol] M=
area = pizza.getArea();
cout << "pizzag HAHE=2

<< area << endl;

Execution Result:

HIX|S: 1
donutl| HME2 3 14
HIX|&: 30

pizzal| HHZ2 2826
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Practice 1-7 : Constructor Initializers

« Data members of a class can be initialized in
— the body of the constructor using the assignment operator “=", or
— the initialization section of the constructor using the constructor

Iinitializers

class C {
private:

int x;

const int c;

public:
C() |
x = -1;
c =0; // error: c is const
}
} i

+» Note that

class C {

private:
int x; // initialized first
const int c;

public:
C() : c(0), x(-1) {
/* empty */

— Operator “=" can not be applied to const members, but the initializer can

— Initialization occurs in the order in which the members are declared
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Practice 1-7 Constructor Initializers

#include <iostream>
using namespace std;

class MyClass
{
private:
int numl;
int num2;
public:
MyClass(int numl, int num2)
{
/* empty */
}
void getiInfo()
{
cout << "numl:
cout << "num2:

}

};

int main()

{
MyClass mc(10, 20);

mc.getInfo();
return 0;

}

© num1(num1), num2(num2)

<< numl << endl;
<< num2 << endl;
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Practice 1-8 : Destructors

« A method automatically invoked whenever
objects are destroyed

— For example,
« when local objects go out of scope, or
« dynamically allocated objects are deleted

— Destructor prototype of a class C
~C();

« No return type and no parameters
e Only one destructor per a class
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Practice 1-8 : Destructors

#include<iostream>
#include<string>
using namespace std;

class C {
private:

string name;

public:

};

c() {

name = "anonymous";

cout << name << " constructing" << endl;
}

C(string n) {
name = n;

cout << name <<
}

~C() {

cout << name << " destructing" << endl; } destructor
}

constructing" << endl;

int main() {

C cO("bar");
{

C el

C c2("foo");

} c1 and c2 are destroyed
Cx ptr = new C();

delete ptr;
return 0;

ptris destroyed
c0 is destroyed

Execution Result:

bar constructing
anonymous constructing
foo constructing

foo destructing
anonymous destructing
anonymous constructing
anonymous destructing
bar destructing
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Practice 1-9 : Class members

So far, we have seen data members and methods associated with

individual objects

— l.e., when we create two objects, each has its own data members and
methods (called object members or instance members)

C++ supports members associated with the class itself rather

than its objects

— They are called class members as opposed to object members
— The keyword static is used to create class members

class C {
int x; // object data member

static int s;
// class data member

}s

C ecl, c2;

Class C

------

-------

Siiraa

“One int s for
the entire class”

Obj cl1 Obj c2

----
""""""""
-----------------
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Practice 1-9 Static class members

#include<iostream>
using namespace std;

class C {

private:
static int num;
int x;
public:
c() |
x = 0;

}

void setValues (int n) {
num = n;
X = Iy
}

void addValues () {

num++;
X++;
}
void printValues () {
cout << "num= " << num << " x= " << x << endl;

}
I8
int C::num = 0; need to initialize the

object num within the
global scope
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Practice 1-9 Static class members

int main() {

C cl, c2, c3;
cl.setValues (5);

cl.addValues (
cZ2.addValues (
c3.addValues (
cZ2.addValues (

.
4
.
4

)
) ;
)
)

4

cout << "cl: ";

cl.printValues () ;

cout << "c2: ";

c2.printValues() ;

cout << "c3: ";

c3.printValues() ;

SR
Class C

(===

P X 1
-

num
N

N\

1/

One int num for
the entire class

Obj c1 Obj 2

num num

Execution Result:

cl: num= 9 x=
c2: num= 9 x=
c3: num= 9 x=
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Course Homepage

* How to access

* URL: sclab.konkuk.ac.kr

* Downloading class material
e Students can download syllabus and lecture notes in PDF format

* Class announcement
* About homework and project
* Exam schedule and result
* Andsoon

27
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Submit

e Teaching assistant: &&=

Office: M58t 12162 (CHSHR! sCLab ST A)
Email: pik1100@naver.com

« Title of the email : [2018][Practice#] student# _student _ name

+ Ex) [2018][Practice04]_201700000_% A4 4=

« Create zip file. (C++ project folder)

HRE AL HHO| EX A2 + UL

- AHE MY : pik1100@naver.com : =
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