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3.C++00 000

oocC++000oboobocobbobooooboooboooooboobOoooocCc++0obocoboooo
Oo000o0DoOoOoO00ooooO0OooooOooocCc++00ocCcooooooooooooDoogo
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0000000 ((standardinput/output)J0 000 000CO000ODOOOC++0000000O0ODOO
oopc++000000000D00O0DO0ODOO00ODO0ODODO0ODO0OOODOOODOObOCcoDObObOO
OprintffO000000Q0000D0CO(@ Oformatspecifie)J0 00000000 0OO0OOODOOOO
OO0D0O0O0DOO00O0C++00coutpU O DO0DOODOODODOODOODODODOO

OO0O0CODOO0OO#include <stdioh>0 000000000000 OC++00000O #include
<iostream>[ using namespace stdJ0 OO coutd D OO0 dcinD OO OO0OODOO

using namespace std;
#include <iostream>

int main()

{
int a;
char s [100];

cout << "This is a sample program." << endl;
cout << endl;

cout << "Type your age : “;
cin >> a;

cout << "Type your name: ";
cin >> s;

cout << endl;

cout << "Hello " << s << " you're " << a << " old." << endl;
cout << endl << endl << "Bye!" << endl;

return 0;

}

O000000000oOoocooOdeprintf()Oscanf)0000C++00000000000D00OOCDOOO
O00000OcoutdcinDO OO
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20000000

0og

C++0000000OO(namespace)D00000D0/00D00CO000O0ODOO0O00ODOsSdOODODODOO
O0000Onamespace]l0 00000 OOMOusing namespacestd;0 0000000000 0O0DOOO
0000000000000 0000end,coutD00000std00O00ODOOOOOOODOOOODO
O0000000000D000O0std:zendl, std:cout0 0000000000000 ODOOOO0OOOOO
goboooboodnDbOddnamespace:

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

namespace first

{
int a;
int b;

namespace second

{

cout << first::a + second::a << endl;
cout << first::b + second::b << endl;

double a;
double b;

}

int main ()

{
first::a = 2;
first::b = 5;
second::a = 6.453;
second::b = 4.1e4;
return 0;

}

oobooobocbobOoO0ooOoboboU0bDOoobOOobooOobDOoooOOobooobDOooooDboo

1. 0000000000000 O¢#iIncludeDOD0OD0.NOODOOOODOOO

2. 000cCObO0bOoO0bOO0obobOoDOdceb

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

int main ()

// 0000000
// 000000000
// 00000COOO0O000oDn
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{

double a;
a=1.2;
a = sin (a);

cout << a << endl;
return 0;

3o

33100

e C++00000DOOODOODODOO
cJO00ODOODOOODOODODOObDOQ
gooogooo
gbooogobbooooooo
Oo0o0C++0000000ODO

o

o

[¢]

[¢]

OC++000000000D0O00DO0ODOO00ODO0O0OD0ODOO00ODOODODOODOODOOOD

OoC++00000@OoUobooooboooD)yobooooboooboooo
OcompilerD000000000ODOOOOODO

C++O0uoooosapoono:

alignas alignof |and and_eq |asm auto bitand
bitor bool |break |case catch char charl6_t
char32_t |class |compl |const constexpr |const cast |continue
decltype |default |delete |do double dynamic_cast|else
enum explicit |lexport  |extern false float for

friend goto |if inline int long mutable
namespace(new noexcept|not not_eq nullptr operator
or or_eq |private |protected |public register reinterpret_cast
return short |signed [sizeof static static_assert |static_cast
struct switch |template |this thread_local|throw true

try typedefitypeid |typename|union unsigned

using virtual |void volatile |wchar_t while xor
Xor_eq

gobogobooobbooobbooooboooboboonoo

using namespace std;
#include <iostream>

int main ()
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{

double a;
cout << "Hello, this is a test program." << endl;

cout << "Type parameter a: ";
cin >> a;

a=(a+1)/ 2;
double c;

c=a*5+ 1;

cout << "c contains : " << c << endl;
int i, j;

i=20;

j =1+ 1;

cout << "j contains : " << j << endl;
return 0;

OobooobOoOoc++0000000DOO0ODOOOODOODbDOObDOD

using namespace std;
#include <iostream>

int main ()

{

double a;

cout << "Type a number: ";
cin >> a;

{
int a = 1;
a=a* 10 + 4;
cout << "Local number: " << a << endl;

}
cout << "You typed: " << a << endl;

return 0;

https://junwu.nptu.edu.tw/dokuwiki/ Printed on 2026/04/14 22:50



2026/04/14 22:50 5/21 3.C++0000

oopCc++000000000DO000O00DO0DOO00OO0ODODOD0ODODO00OO0ODODOODO0ODOODOD

using namespace std;
#include <iostream>

int main ()

{
double a = 12 * 3.25;
double b = a + 1.112;
cout << "a contains: " << a << endl;
cout << "b contains: " << b << endl;
a=a*2+b;
double ¢ = a + b * a;
cout << "c contains: " << c << endl;
return 0;

}

gbobogobbooobbooobobooobobooobbuooobobooobn

using namespace std;
#include <iostream>

int main ()

{
int i; // Simple declaration of i
i = 487;
for (int i = 0; i < 4; i++) // Local declaration of i
{
cout << i << endl; // This outputs 0, 1, 2 and 3
}
cout << i << endl; // This outputs 487
return 0;
}
gddoodoodooouooooooooooo® oo oouoouooooood

using namespace std;
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#include <iostream>
double a = 128;

int main ()

{
double a = 256;
cout << "Local a: " << a << endl;
cout << "Global a: " << ::a << endl;
return 0;

}

3.3.200

e JeconstU D DOUOOODOOOODDOOODOOODRD

const double radius 5.5

e 0000 #defineD O O preprocessor directive0 D OO0 OO0 O:

#define PI 3.1415926

33PUuouooooood

C++00000000DO0bObOODbOO

type valName = value
type valName(value
type valName value
type valName{value

O000000000oooOdc++110000000000D0O0O000DOOOO0Q-std=gnu++1100
goboooobobooobbooonoobooa

using namespace std;
#include <iostream>

int main()
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int 1 {6};
cout << "i="
COUt << Ilj=ll
cout << "k="
cout << "1="
return 0;

<<
<<

<< endl;
<< endl;
<< endl;
<< endl;

<<

el L T =

<<

oboouobbooobboonoo

[03:39 user@ws
[03:39 user@ws
i=3

:39 user@ws

gobogoboooobooobbooobooobbooobooboo

ch3]$ g++ -std=gnu++11 newVarInitial.cpp

ch3]$ ./a.out

ch31%

using namespace std;
#include <iostream>

int main()

<<
<<

<< endl;
<< endl;
<< endl;
<< endl;

<<

— X .

<<

{
int i = 3.5;
int j (4.5);
int k = {5.5};
int 1 {6.5};
char x {332};
cout << "i="
cout << "j="
cout << "k="
cout << "1="
return 0;

}

goboooooo

[03:52 user@ws ch3]$ g++ -std=gnu++11 newVarInitial2.cpp
newVarInitial2.cpp: In function ‘int main()’:
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newVarInitial2.cpp:8:15: warning: narrowing conversion of ‘5.5e+0’ from
‘double’ to ‘int’ inside { } [-Wnarrowing]

newVarInitial2.cpp:9:13: warning: narrowing conversion of ‘6.5e+0’ from
‘double’ to ‘int’ inside { } [-Wnarrowing]

newVarInitial2.cpp:10:14: warning: narrowing conversion of ‘332’ from ‘int’
to ‘char’ inside { } [-Wnarrowing]

newVarInitial2.cpp:10:14: warning: overflow in implicit constant conversion
[-Woverflow]

[03:53 user@ws ch3]$ ./a.out

i=3

:53 user@ws ch31$

000000000000 0ooo00ooo00oooooo0o0oDoooOU0OooDoOdList
InitializationD DO {00 000O0OOO0OOQOOOOOOODOOOOO

OocC++00000000DO00O0OO

auto valName value
auto valName (value
auto valName value
auto valName {value

O0O0autoC OO0 ODOOO0O0ODOODOOOOODODOOOOOD

40000

C++000000D0000000DOO0O0O (fundamental type)D 00 0 00O O (compound type)D OO
O00000OO0o0o000oDooOoOooooOooooDooo

3410000

C++000000D8Onpoonn

e Standard signed integertypes (OO OO OO O0O)
o short int
o int
o long int
o long long int
e Standard unsigned integer types (DO OO OO0 OONO)
o unsigned short int
o unsigned int
o unsigned long int
o unsigned long long int

https://junwu.nptu.edu.tw/dokuwiki/ Printed on 2026/04/14 22:50



2026/04/14 22:50 9/21 3.C++0000

<note important>

goobogoo?

O0000000000000000Int0D0000:00shortd 00 short intJ0 unsignedd O unsigned
intJO longd O long int{Jlong longd O long long intJO O unsigned shortd [0 unsigned short
intJunsigned longd O unsigned long int[Junsigned long longx O unsigned long long int[]

</note>O0O0O0O0O0O0O0O0O0ODOODODODOOOOLOODODODODUOODLDODODODODOQ
C++000000O00DbOO00O0ObOO0DOO0O0OO0DOO0ODO0ODOODO0ODOObObOODOObOODO
gobooobooobbooobboon

#include <iostream>
#include <climits> // use limits.h

int main()

{
using namespace std;
int n_int = INT MAX; // initialize n_int to max int value
short int n_short = SHRT MAX; // symbols defined in climits file
long int n_long = LONG MAX;
long long int n_llong = LLONG MAX;

// sizeof operator yields size of type or of variable

cout << "int is " << sizeof (int) << " bytes." << endl;

cout << "short is " << sizeof n_short << " bytes." << endl;
cout << "long is " << sizeof n_long << " bytes." << endl;

cout << "long long is " << sizeof n llong << " bytes." << endl;
cout << endl;

cout << "Maximum values:" << endl;

cout << "int: " << n_int << endl;
cout << "short: " << n_short << endl;
cout << "long: " << n long << endl;

cout << "long long: << n_1llong << endl << endl;

cout << "Minimum int value = " << INT MIN << endl;
cout << "Bits per byte = " << CHAR BIT << endl;
return 0;

0000 ws.csie.npic.edu.twD O 0 0O O Jlimits.cpp0 000000 O

[09:52 junwu@ws ch4]$ g++ limits.cpp
[09:52 junwu@ws ch4]$ ./a.out
int is 4 bytes.
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short is 2 bytes.
long is 8 bytes.
long long is 8 bytes.

Maximum values:

int: 2147483647

short: 32767

long: 9223372036854775807

long long: 9223372036854775807

Minimum int value = -2147483648
Bits per byte = 8
[09:52 junwu@ws ch4]$

O000000000sizeof()UODOOOOclimitsOO0OO0O0O0O0OD0OOCclimits0O0000O
O /usr/include/c++00000000OclimitsO0 00000000

Symbolic Constant Represents

CHAR BIT Number of bits in a char
CHAR_MAX Maximum char value
CHAR_MIN Minimum char value
SCHAR_MAX Maximum signed char value
SCHAR_MIN Minimum signed char value
UCHAR_MAX Maximum unsigned char value
SHRT_MAX Maximum short value
SHRT_MIN Minimum short value
USHRT_MAX Maximum unsigned short value
INT_MAX Maximum int value

INT_MIN Minimum int value

UINT_MAX Maximum unsigned int value
LONG_MAX Maximum long value
LONG_MIN Minimum long value
ULONG_MAX Maximum unsigned long value
LLONG_MAX Maximum long long value
LLONG_MIN Minimum long long value
ULLONG_MAX Maximum unsigned long long value

Tab. 1: OclimitsO OO QO OO

342000

C++00003000000 dfloat, doubled long doubleI0 OO OO WIEEE 7540 00000000
oogooogooo

e float: 0 0 O 0 0O O O (single-precision floating-point)
e double: 0 00O 0O OO O (double-precision floating-point)
e long double: 0 0 0O 0O 0O OO O (extended-precision floating-point)
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3430000

O0dooooooooooooooooooooc/cC++0n00oooooooon
e char

0000000000000 00000000000D0D0OOoO0OoOOdd((characterset)D O OO0OOO
0 00O OO0 ASCH(American Standard Code for Information Interchange)JO O O Wikipediall [0 ASCI
ooq

OC0charD 000000000 O0O0O0Ounsignedd00000CcharD0O0OO0O000OD0OOOOODOOO
O0O0@ASCH0 000000 00DoO0o00oooo0oOpgC++0 00000 chard OO singed
OunsignedD 0000000000000 0ODOOCOOODOchar0OdOunsignedQ0O00000000O0O
0000000000000 0000chardd0OiIntgd O intO 32 bitsgd O short intd O O O O 16 bits[]
O0000000000-128012700000000000000Ochardd0int0 000 O unsigned
char00 0 O00O0OOo0O20000000

3440000

0000O0C++0000000000O00OboolJOOboolD DO OODODOOOtruedfalseD0O0O0O
000000 O0OCODO0OO00DODOO0nODOOODboolDOOOOODOOOOfalselDOO0OOOODO truel]
bool isQuit false

int continueProcess true; /Otrued 001

450000 nbn

0000000000000 000D00C000000000D00000DDO O (explicit conversion)d O
O0000000O(castingUO0DOOOO0OOOOO0OODOOOODOOOOOOOUOODOOOO
gooboooono:

int x
long int y
y=(long)x

y long) (x
X int)sizeof (int

S0
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s 1guoon

0000000000000 00000000000000D0ODO00000Otable20C/C++000
gooooogo

operator|C [J junary/binary
+ O |unary
- O |unary
+ 0 O |binary
- O O |binary
* O O |binary
/ 0 O |binary
% O O |binary

Tab. 2: Arithmetic Operators

/200000

O00=0000C/C++0000000 0 (assignment operator)J]U 00000 OO O OO (assign)d O
O0000000000000 (right associativity) DO OO OO0 O

o j=05;

oj:i;

e k=10%i+]j;
dddd0dd00o0o0o0ooOooooooooOoOoe/c++0 00O oOoODODOOoOoO:
ogoooono

int 1
float j

i =83.34f;, // 1 = 83

j = 136 // j=136.0

gobooobobooobobooobboooobooa:
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cout i , j .o k endl

b3 nono

O0i=3J000000000
ci=i+2;

OO000000O0O000OCO000DoOooOosggoooshbocooooooUoipooooginog
Os50000000Q0C/C++00000000 (compound assignment)D 00000 O0+=000000
googoao:

°i+=2;

000000 o0ooooooonD -=*=/0%=0000000000000000000000000
cit=j+=Kk;

gggd

e i+=(j+=k);

340l oonon

oodogpoooooooouoooogooogg
i=i+1;,0i0+=1;
goc/C++000u0++0--000ooooogg

e ++0 0 O (increment)d O O
e -0 00 (decrement)d O O

O0D000i=i+10i+=100 000
i++;

O0000--0000I000000++0--000 0 O prefix operatord postfix operator]0 0 0 0O 0 O
O00D00D0D00o0ooo0ooo++i0000iD000O0oDo0oO0oOoDiDoDOoDOoooOooDooOog
Oi++0 0000000000000 00oDoo000n

oo ouoououuo

i

cout i endl
cout i endl
cout i endl
cout i endl
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3.5.5 sizeof] 0

sizeof D00 00D0OO0000OO0ODOO0ODOOOODOOOODODOsizeofD00000DOOOO0ODODODO
O0000000000O0sizeof 0000000000 @MOOO)YDOOOODOO

using namespace std;
#include <iostream>

int main()

{
char *month[]= {"January", "February", "March", "April", "May", "June",

"July", "August", "September", "October", "November", "December" };

cout << "Size of char type = " << sizeof(char) << " byte." << endl;
cout << "Size of month array = " << sizeof month << " bytes." << endl;
return 0;

}

hoeidoan

oobooooooooboooboooooboooobO@E@uoboooDooboobOo)yboooobooboo
Ooo0oOOoOoOOoO0OoOOoOoOoOoOoOoOoOoOpc/C++00000000000000 table 30

oo oo

a>b |adO0O0Ob

< Jla<b [@ad0OOODb

>= a>=bad000000b
<= la<=baOdOO0OOO0OOODb
Tab. 3: Relational Operators

\Y

O00D00DO0O0gC/C++0 000000 Ofalsej0 00000000 OOOOtruej0000O0ODOODO
godoboO0O0oOdO0falseJ0 00 100tueC 0000000 0O0DOODOODODOODOODOODOODOO x
+y<i-j000 (x+y)<(i-j)I0C/C++0D000x<y<zO0OO (x<y)<zZUOOOOOOOO
O00000x=1,y=3,z=50x<y<z=(x<y)<z=21l<z=21000000C++0000bool0 O OO0
O0DO00O0OtrueOfalse0 D0 O0O0OOOO

KN ANRERRRNEN

O0O0000CObnaryd DJO0OOO0OO0ODOCOOO@OOOOODOODOOOO)YODOOOOQC/C++
0000000000000 Otabled4f

O

0|0 oo

= a==bald00O0 Db
= lal=blad0O0O0OODb
Tab. 4: Equality Operators
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0000000000000 oO000O0DDCfalseJ0D001I00trueJ000000O0ODODOOOODOO
oo oouoouo

<note important>0 ==0 00 =0 0000000000000 O0==00=000000000000
goomymooooooobooobbuooobooobbooobbuooobboobb =0==00d
O0000D0O0000D0OOg</note>

3580 00 00O /Logical Operator

000000000000 0Otable 50

0O 0|0 O |unary or binary
! NOT|unary

&& |AND|binary

|| |OR |binary

Tab. 5: Logical Operators

OO0D00O0O00OOtable60 0000

XYNOT XX AND YXORY
00 1 0 0
01 0 1
1|0

0 0 1
11 1 1

Tab. 6: Truth Table

UO000Oscorel DcUdbDboononbooonobooobobOoononoao~1000

score 0 score 100

/s

CC++000000D0D0O0DOO0ODOODOOODOONDOO (conditional operator)D 000000 OOOO
goobooogbod

expressionl ? expression2 : expression3

O0000000expressionld O Otrue(d 00 O O)0 false(d 0 0)d O O O expressionld trued O O

O expression20 O O O O O expressionl falsed O O O expression30 0 000000000 O0OOID
0o
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expressionl
result = expression2

result = expression3

000000000000 0D0Oexpressiond000.000.0000000000000000O00OO
gbobogoboboonbooboo

int x=1, y=2, z
X=y
Z=X

z=y

000000000 zOxOyDbOoDOoooOooOoOOoDOooooooooooooo
zZ= X>y 7 X:Y;

gobogobboobobooobbdoddscorel OO0 0DOOOO0DOOSscored 00O DO 10000
0 0010000 O 10000 OO0 OO

score score 100 100 score

sh aoguoonon

O0O0C/C++000000000000D0O0O0OOtable?

000 0o

ooooo +(0)O -(0 )0+ +0--0'(NOT)[sizeof
000000 0)* 0%

00000 (00)+0-

ooooo >=[]<=[>[]<
ooooo ==[)l=

ooooo &&J||

ooooo 2

ooooo =[*=0/=0%=0+=[-=

Tab. 7: 0000000D0O@OONO)

e

C++0COO0U00dUopOoOoOUoDoooOgpfoswitchpjoDooocoooooooooooogo
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.70t

C++0COOO0OOO0ODODOforgwhilefdowhileD OO DOOODOOOOCOODOOOOODOOOOOODO

.80

c++0coodfopoooU0oboooUUOoDpDooUUooDooOoocCcboopoooooDoooOoo

390

C++0cCOoOOoOopoooOdOd(functionOOOOCOODOOODOOC++000O0DODOOOODOO
goo:

using namespace std;
#include <iostream>

double test (double a, double b = 7)

{
return a - b;

}

int main ()

{
cout << test (14, 5) << endl; // Displays 14 - 5
cout << test (14) << endl; // Displays 14 - 7
return 0;

}

3.10 0 O

C++0CO0oooUoouUUUUDddooooUUooooDoDoDo oo oooooooooo
3.11 0 O (Reference) [
C++00ooooooooouooouooon

using namespace std;
#include <iostream>
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int main ()

{ double a = 3.1415927;
double &b = a; // b is a
b = 89;
cout << "a contains: " << a << endl; // Displays 89.
return 0;
}

O00DO0O0OppbOD0ODOO0O0 (referencevariable)JDOO0O0bOODOO&b=al00bO00ad0 OO0
gbddoodooodooooooooooooon

gobogoboodbobooobbuooobooonoo

using namespace std;
#include <iostream>

void change (double &r, double s)

{
= 100;
= 200;
}
int main ()
{
double k, m;
k = 3;
m = 4;
change (k, m);
cout << k << ", " << m << endl; // Displays 100, 4.
return 0;
}

gbobogoboooobobooobooooood

using namespace std;
#include <iostream>

void change (double *r, double s)
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{
*r = 100;
s = 200;
}
int main ()
{
double k, m;
k = 3;
m=4;
change (&k, m);
cout << k << ", " << m << endl;
return 0;
}

doduoooooouooo

using namespace std;
#include <iostream>

// Displays 100, 4.

double &biggest (double &r, double &s)

{
if (r > s) return r;
else return s;

}

int main ()

{
double k = 3;
double m = 7;
cout << "k: " << k << endl;
cout << "m: " << m << endl;
cout << endl;
biggest (k, m) = 10;
cout << "k: " << k << endl;
cout << "m: " << m << endl;
cout << endl;
biggest (k, m) ++;
cout << "k: " << k << endl;

// Displays
// Displays

// Displays
// Displays

// Displays
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cout << "m:
cout << endl;

<< m << endl; // Displays 11

return 0;

gobogoboogad

3.12 try catch

tryDcatchOOOO0OO0OO0OOtwydODOOOOOthrowd D0 catch OO OOOOOOOOOOOO

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

int main ()

{
int a, b;
cout << "Type a number: ";
cin >> a;
cout << endl;

try
{
if (a > 100) throw 100;
if (a < 10) throw 10;
throw a / 3;
}
catch (int result)
{
cout << "Result is: " << result << endl;
b = result + 1;
}
cout << "b contains: " << b << endl;

cout << endl;

// another example of exception use:

char zero [] “zero";
char pair [] = "pair";
char notprime [] “not prime";
char prime [] “prime";

try
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{
if (a == 0) throw zero;
if ((a / 2) * 2 == a) throw pair;
for (int 1 = 3; 1 <= sqrt (a); i++)

{
if ((a / 1) * i == a) throw notprime;

}

throw prime;
}
catch (char *conclusion)
{

cout << "The number you typed is "<< conclusion << endl;
}

cout << endl;

return 0;
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