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struct STime

{

¥

int hour;
int min;
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struct STime

int hour;
int min;

¥

int main()

{
STime t;
t.hour = 15;
t.min = 37;
return 0;
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hour
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int main()

{

STime t;
int h;

cin >> h;
t.hour =

return 0;

h: // what if h=25 ?!

hour

min

Struct



void set_hour(STime& t, int h) int main()
{ {
if (h <0 || h>23) STime t;
h = 0; int h;
t.hour = h; cin >> h;
} set_hour(t, h);
void set_min(STime& t, int m) return 0O;
{ }
if (m <0 || m>59)
m= 0;
t.min = m;
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int main()

{
STime t; l
int h; Set_hour()
cin >> h;
set_hour(t, h); STifne

hour min

return 0;
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inc_min()

Set_hour()

l |

Set_min()
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int main()

{

STime t;

int h;

cin >> h;
set_hour(t, h);
t.hour = 25;

return 0;
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Time oyt lapublic
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inc_min() | Set_hour() Set_min() ‘

public{

private—

& public clacl @
hour | min private slac!
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class Time
{
private:
int hour;
int min;
public:
void set_min(int m)

{
}

void set_hour(int h)

{

}
b
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int main()

{

Time t;

int
cin >> E; : Entire Selution - |€ 2Errors | | g\ 4Wamings | @ 0 of 8 Messages
t.hour = h; " Code Description

return O: abe ED265  member "Time:hour" (declared at line 17) is inaccessible
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class Time
{
private:
int hour;
int min;
public:
void set_min(int m)
{
if (m <0 [| m > 59)
m= 0;
min = m;
}
void set_hour(int h)
{
if Ch <0 || h>23)
h = 0;
hour = h;
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class Time

érivate° 8‘9" (-S)Lw o‘bl'f."...
int hour;

5,5 ow yiwd pudins Private clacl 4 public clacl

void set_hour(int h)

{
if (h <0 || h>23)
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class Time
{
private:
int hour;
int min;
public:
void set_min(Cint m)
{
if (m <0 || m > 59)
m=0;
min = m;
}

void set_hour(int h)

{
if C(h <0 || h>23)
h = 0;
hour = h;

Mol

Data members
) 8dld gliac |

Member functions (methods)
(Ladic) sumc a5
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class Time

{ dguiwo il WwMS G 5l &S (g punio &
6 * & &

} — class A g (o
int main() bl &S conl SIL LB SO o DS ®
{ . Koo a3le ol g9y )]

Time t,;

int h;

cin >> h;

t.hour = h;

return 0;
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int main() int main()

{ {
Time t; Time t;
int h; int h;
cin >> h; cin >> h;
t.hour = h; t.set_hour(h);
return 0; return 0;
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int main()
{
Time t;

cout << t.hour;

return 0;
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class Time
{
private:

int hour;

int min;
public:

int get_min()

{

return min;

}

int get_hour()

{

return hour;

}
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class Time é’ 9)
{
private:

int hour;

int min;
public: int main() int main()

int get_min() { {

{ Time t; Time t;

return min; - -
} cout << t.hour; cout << t.get_hour();

int get_hour()
{ return 0; return 0,

return hour; }

}

24



(J;QLD)‘JiLO

class Time

{
private: LS a3 ki | Wil dad &S wargis b wanlgsens ®
int hOU.I‘; ” Pty s d : *
int min;
public:
void setup(int h, int m)
{
if (h < 0 || h>23)
h =0;
hour = h;

if (m <0 || m > 59)
m =0,
min = m;
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class Time

{
private: 20 S odliiw] pdgr 63,5y ya5 B &S| wlgs 5l @
int hour 23,5 0dlatl 1235 03,5 iy yai MB oS milgi
int min; 1555 5 S5l
public:
void setup(int h, int m)
{

set_hour(h);
set_min(m);

26



class Time

private:
int hour;
int min;
public:
void setup(int h, int m)
{

set_hour(h);
set_min(m);

¥

int main()

{

Time t;
t.setup(5, 17);

return 0;

} 27



class Time
{ (Constructor) oyl &b
private:
int hour;
int min;
public:
Time(int h, int m)
{
set_hour(h);
set_min(m);

}
int main()

{
Time t(5, 17);

return 0;

} 28



class Time

{ (CONStructor) eslw xU
private: )
int hour;
publ;'tzF o 8L awsls 035w &b iz b G wlgie (WS 0 ¢
"I{'ime(int h, int m) Sgpe 5 4 dudg] ‘;éb)‘.ﬁo &y okl &b
set_hour(h); Cowl (S WS L onisle mU pb
set_min(m); L R
} gedad iy (29> £ Ol sl ®
sptie SlgS1,5 295 &3 355 e oub iy 35 ige *
}
int main()
{ s
Time (5, 17): w2 3lgd 1,8 1) okijle b SETUP &b gl 4 bri) s g5 @
return 0;



(constructor) ousjlw b Sleslys

int main()

{
Time t1(10, 20); /
Time t2{5, 17};
return 0;

}
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class Time

{
private:
int hour;
int min;
public:
Time(int h, int m)
{
setupCh, m);
}
}

int main()

{
Time t(5, 17);

return 0;

31
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class Time

{
public:
void inc_min()
{
if (min == 59)
{
min = 0;
if Chour == 23)
hour = 0;
else
hour++;
}
else
{
min++;
}
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class Time string 4 JJM o
¢ 0 Lo

public:
string to_str()
{
string result = to_stringChour) + ":" + to_string(min);
return result;
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class Time o ’ LO B ]
{ & . 5;;
private: L)‘?)B L)*%g»t) p)
int hour;
int min; i ke sl N o
public: VPP o e Molgue (wD gac milg
Time(int h=0, int m=0) il axsly
{

) o35l a5 dlos I e

int main()

{
Time t1; //default hour and min
Time t2(5); //default min
Time t3(5, 15);

return 0,
34



public:

Time(int h=0, int m=0)

{

}

setupCh, m);

Time(string str)

{

if (str == "noon")
setup(l2, 0);

else if (str == "midnight")
setup(0, 0);

else if (str == "night")
setup(21, 0);

else
setup(0, 0);

CLAJ}LHo asﬂﬁ'c_SLi }‘ L)sz
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Utility function
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class Date
{ ol :
private: Utlllty fUﬂCthﬂ

int month;

int day;

int max_valid_day()

{ 93 I8 S 503 By g &5 (o ¢

if (month <= 6) Camss  wMS oS lawgs oslawl (gl
return 31;

else dgul oo L y25 o g jglo 4y @
return 30;

}
public:

void set_day(int day)
{
int max = max_valid_day();
if (day > max)
day = max;
this->day = day;

}, 39



Initializer list

Time(int h=0, int m=0)
:hour{h}, min{m}
{
if (h > 23 || h<@)
hour = 0;



The this pointer

Time(int h=0, int m=0)
{
hour = h;
min = m;

Time(int hour=0, int min=0)

{
hour = hour;

min = min;
}
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The this pointer

Time(int h=0, int m=0)
{

hour = h;
min = m;
}
Time(int hour=0, int min=0) Time(int hour=0, int min=0)
{ {
hour = hour; this->hour = hour;

min = min; this->min = min;
} }
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Friend function

class Time

{
friend int test(Time);
private:

public:

¥

int test(Time t)
{

return t.hour;

}
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Friend class

class Time soga> slacl & lgie X oM 505 51 @
friend class X: cusld LW o Time u»Mf

private:

public: el a8 )b & dlasly wgd ®

¥
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Friend class

class Time soga> slacl & lgie X oM 505 51 @
friend class X: cusld LW oD Time U"M{

private:

public: el a8 )b & dlasly wgd ®
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Composition

class flight

{
private:
Time start;
Time end; flight
int n_passengers;
¥ start hour | min

end hour min

n_passengers
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Composition

class flight
{
private:
Time start;
Time end;
int n_passengers;

public:
flight(Time s, Time e, int n)
:start{s}, end{e}, n_passengersin}
J

{ \ ' J '

}
b
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class Time

{
int get_hour()
{
return this->hour;
}

¥
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class Time

{

int get_hour();
¥

int Time::get_hour()

{

return this->hour;

}

49
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class Time

{

int get_hour(); <« declaration
b

int Time::get_hour()

{ -€ definition
rqturn this—>hour;

1 |

scope
Scope resolution operator

50



time.h

class Time

{

private:

int hour;
int min;

public:

Time(int h = 0, int m

{
}

6

Header files

main.cpp

setupCh, m);

— ##tinclude "time.h"
int main()
{
Time t1(12, 35);

return 0;

51



Separate header & source

time.h| _ time.cpp
class Time —H#include "time.h"
{ . L .
private: Time: :Time(int h, int m)
int hour; {
int min; setupCh, m);
public: }

void Time::setup(int h, int m)

Time(int h = 0, int m = 0); g

set_hour(h);
set_min(m);
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Separate header & source

time.h - main.cpp
class Time — #include "time.h"
{
» int main()
¥ {
Time t1(12, 35);
time.cpp return O:
#include "time.h" }

Time::Time(int h, int m)
{

setupCh, m);
}
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Class-Implementation
Programmer

Time.cpp
implementation file

:

compiler

:

Time class's
object code

. - " ,\\ - . [ ] (]
' ' Compile & link
| |
I I
| |
| I
: Client-Code :

! Programmer |

Time.h i main function !

class definitionfinterface | (client source code) '
| compiler |

I l I

I I

I I

I I

C++ Standard Library ! maimn function’s |
object code i object code i

linker
. I - .
) Y
& LY
) L]

i )
! \
] [
I' Time !

- . I
| executable application |
b I
L] ]

h . ¥

v Time '
" Application User .~

T — o —
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Include guard

#ifndef TIME_H
#define TIME_H

class Time

{

¥

#endif
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Include guard

#pragma once P9> o9y *
class Time
{

¥
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