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gobogoboboooopooooobboooo

AU ogudobood

O O 0O O Data Types

O O Variables

O O Constants

00O 0O 000 Explicit Conversions

Ooboo0obO0o0ooO0obOOo0oDOOoOobO0boooO0ooO0boooOOoooOOC++0OboooOoooo
0000000000000 000D00000D0CO00D0O0O000DoOoOooOnD (Data Type)gO
O0000000O0000oo000oooocCc++000noooogoao (variable)d OO (constant)O O
000000000000 000QNC++0000000000DOCO0OD0OD0O00O0ODboolOOOOO

4.0.10 00 0O (Variable Declaration)

O0000000000C++000000000(syntax)J0O00O0O00O0DODOOOO

type variableName[=value]?[,variableName[=value]?]*

<notetip>DDDDDDDDDDD[]DDDDDDDDDDDDDDDD*DDDDDDDDDDDOD
Ogoooooooooiliooodoo+ddoiooooooooooooooooooooan
</note>

O Otyped OO [variableNameO OO0 000000000 ODOO0OODOOO@OODOOOODO)DOO
000000000 0ooo0oooood0intD00000ooo0oooooooooogooon
googod

00b00oobboobobooOxbooboboouobbouooboooassn

int x

gobooobbooobbooobbooobbuoooobo

int x
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<noteimportant>0 000 0000000000000 O@OODOOO0OOOOOODOOOOOOOO
O00Oo0oooooooooOoOooo0bOooooobOooooOoo0ooDbooooooooDoOoOooon
00000000[</note>

oboobobooboboboobobobobobobooboboboobOoboobOxgydzgoox
0o0b0oddyizoooooooo3soeooooobooobobooobbooooobyoobooo

int x, y=3, z=6

oooooopc++000oooOo00ooOooU00oOoo000oDoOoUUoDOooOobooboOogoo

int a=5

int b=a*2

402000000

0000000000000 OOO(dentiffler)JD000000D0CO0O0ODOOOOOODOOOOODOO
000000000000 000000000000 (readability)JC++00000000000O0O00O0

e J00DOOODOODODOODOOOODO

gooooooo

gobooobboooboo

OoocC++0000D0O0ODO
oc++000000000DO0O0O00bOO0DODO0OO0OO0bOOO0oDbDOOobOOobDOOoDOoOobOO
OC++00000@I00O0O000DO0O000)YODDODDOO000DOO0O00000dcompilerdd
gobogobooobbooaon

<note>COODOUODOO8OODOO:

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

</note>
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C++000case-sensitive0 0000000000 O0ODO0O0OOODOOODOODODOOODOOODOODO
gogodoogag

int JUN, jun, Jun, JUn, JuN, juUn, jUN, juN

gobooobbodoobooobbuooobbuooobbooobLbooobbooobboobnbog
gobooobboobobooobbooobboobobbooobbuooobobo

int bestStudent, BestStudent, best student

000000000000 DOdCamel Casell Hungarian NotationO O OC++0 00000000
O lower camel case0) 0 0 0 0 0O 0O O O Hungarian NotationD O OO0 00000000

<notetip> ++++ CamelCasel 000 |[DO00DO00OO0ODOO0ODOO0O0ODOOOOODOOOOODOOOO
gooooooooooouoooboooboooooooooooooobouooouoog
OO0000Olowercamelcasej0 0000000000000 OODOODOOuppercamelcase]0 00

¢ lower camel case

o amy, userName, happyStory, setData, getUserinputd O O O
e upper camel case

o Student, FulltimeStudent, CourseTimed 0 O O

++++ </note> [2]

41001

000000000000 0DO00o0ooO@oOoO)YOoobouooooooDood (constant)

4110000

C++O00D0O00boOobboOoD

const type variableName=value[,variableName=value]*

obooobbodbbbooobbooobbuodbbceonstbobbooobboobnbOoo
gobooobobdooobbooobobooon

const int x y
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X

oo boobooooobuooboooobuoobouoa
000000000 d " “error: read-only variable is not assignable’"0 00000

4120000

0000000000000 00000 #defined O preprocessor directiveD DO OO0 O0O0O

#define PI 3.1415926
int main

int radius
float area

area PI radius radius

00000 #define0 00 0000"PI"O 0O 0 3.14159260 0 0 0 0O O O O preprocessor0 0 0 0 OO0
O0000000000PIDODDODOO314159260 00 0000000000000 compiler0000O

A2000000

C++0000000000000DO0O0O0 (fundamental type)D OO 0 OO O (compound type)D O O
doooooobooooouoooobuoooooooo

4210000 /Integer Types

0000000000000 00000000C++000000000Ointegerd 0000 OInt0ODO
O0IntO0integerD 00000000000 O0OR0OO@OCCOOOPCOOINODOOCODOI600)T
O0O0000btOOO00 -~0000O0OoooD100D0000oOo32bitsiO0oOoOoOoonon

O <latex>(0111 11111111 11111111 11111111 1111) 2=2,147,483,647</latex>[0 O

0 <latex>$2"{31}$-1</latex>J0 00000000 O <latex>(1111 11111111 1111 1111 1111
1111 1111)$ 2$=-2,147,483,647</latex>[]00 O <latex>(1000 0000 0000 0000 0000 0000 0000
0000)$_2%</latex>[0 O O <latex>-2,147,483,648=- 2" {32} </latex>[]

O000D0000btDODODO0ODO0O00O0OOunsignedd0 0000000 OOOODOODOOunsigned
int0 00000000 <latex>4,294,967,295</latex>[]0 O O <latex>$2" {32} - 1$</latex>[Junsigned
000000000000 0000O0(modifler)J0 00000000000 O0OOOOOOOOODOO0O
ooooooood
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O0unsigned0000000INtODO0ODOOOOshortDlong0 0000000000 OODOOOO
O int0 32bits)0 O short int0 O 16bits[long intO O 64bitsIO0 0 0 0Q0C++0 00000000000
Olonglong intO 00000 Ounsignedd 0000000O0O0C++00000008OOOO0ODO

e Standard signed integertypes (OO OO OOODO)
o short int
o int
o long int
o long long int
e Standard unsigned integertypes (0O OO O0O0O0ODO)
o unsigned short int
o unsigned int
o unsigned long int
o unsigned long long int

<note important> ++++ 000000 0?|00000000000000O00O0OOINtODO0OO0O:0O

0 shortO O O short int[]O unsignedd O unsigned int{]0 longO O long intJlong longO O long long intO
0 unsigned shortd O unsigned short intJunsigned longd O unsigned long int[Junsigned long longO™

0 unsigned long long int[] ++++ </note>

421100000000

C++0COD00DO00DO0O0ODO0ODO0OU0DOO0O0ODO0ODOO0U0ODOO0DODODO0ODOO0O0ODOO0O0ODOODOO0ODOO0OD
ooooopc++000000000O00DOO00DO0OO0ODOD0ODO0O0DO0ODO0ODOOODODOOOOD
oo uouo

#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;
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cout <<
cout <<

cout <<
cout <<

"long: << n_long << endl;
"long long: " << n _llong << endl << endl;

“Minimum int value = " << INT MIN << endl;
"Bits per byte = " << CHAR BIT << endl;

return 0;

000 0ws.csie.npic.edu.twl O O 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.

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)DOUO0O0OOclimitsOOO0OO0ODO0OO0OOCclimitsDOOOO
O /usrfinclude/c++0 00 00000OclimitsD 0D 000O0O0OOQOO

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
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Symbolic Constant/ Represents

LLONG_MAX Maximum long long value
LLONG_MIN Minimum long long value
ULLONG_MAX Maximum unsigned long long value

Tab. 1: OclimitsO OO O OO

42120000000

<gooogocooogs

oo oooon
googgo

OC++000000000D00000D0O0DODOODODO (decimal, base 10)J0 O O (binary, base 2)[J
0 O O (octal, base 8)0 O O O O (hexadecimal, base 16)0 0 0000 O

e Decimal
cdO00OO0OOOOO0OOoODOYOOOOOOoooOoOoOooOonOooonon
o 0000,34,-993930 O O

e Binary
c 00000 O00OOOooon100D0DOOOo0bOODO
o 0 0O[0b0, 0b101, 0b1110 0O O

e QOctal
cdO00O0OO0OO0OOoO7vOOOOOOoODOO
o 00000034, 077770 00

e Hexadecimal
ocD00DODODDOOIMIUIDO(@MUDUOO)adfODODOOO0xOoXao O
o [0 0O [J0oxf, 0xff, 0X34A5, 0X3F2B010 O O

OO00DO00o0ooooOouohLompuCuwo oo ooolongd d Jlong longd O O O unsigned
000000000 unsigned longd O O unsigned long longJO O [J13L, 3761, 0374ULL, 0x3ab3L,
OxffffffuUL, 03273LU0 000000000000 0DO0O00000D0OD0O000DODoO0On

#include <iostream>
using namespace std;

int main()

{
int x = Ox7f;

cout << "dec x=" << X << endl;
cout << hex;
cout << "hex x=" << X << endl;
cout << oct;
cout << "oct x=" << Xx << endl;
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return 0;

}

O000000000000usingnamespacestd;0 00000000000 OO0ODOendl, hex, oct,
LOOOOD0OOstdDOOnamespace0 000000000 ODOOO0OONODOOSstd:endl, std::hexO O O

gobooobboobobbooobbooobbuooobbooobo

OO0pC++00000000000000D000DO00DO0ODOO0ODOOODANIWEBDOODODOODO
ool UU LG

#include <iostream>

template < typename T >
inline T highbit(T& t)
{
return t = (((T)(-1)) > 1) + 1;
}

template < typename T >
std::ostream& bin(T& value, std::ostream &o)
{
for ( T bit = highbit(bit); bit; bit >>=1 )
{
0 << ( ( value & bit ) ? '1' : '@' );
}

return o;

}

int main()

{
unsigned long value = 0x12345678;
std::cout << "hex: " << std::hex << value << std::endl;
std::cout << "dec: " << std::dec << value << std::endl;
std::cout << "oct: " << std::oct << value << std::endl;

std::cout << "bin: ";
bin(value, std::cout);
std::cout << std::endl;
return 0;

4213000000000000

O000C++0coutdcin0 00000000 DOOOO0ODOCOODOOOOODODOOOODOOO

O0C++00000000000D0CO0DOODOO0ODNDOD format specifierd O

Format Specifier|0 O
%d goodoaaod
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Format Specifier|0 O

%0 gooooad

%X ogooooog

%u unsigned O

%h shortUO O OO |00 %d, %u, %o0%xO0OOhOOODO
%I long0 O OO0 |O00%d, %u, %00 %xOO0OI0000

Tab. 2: 0 O O O O Format Specifiers

O00000scanf()O printf()0 00O Oformatspecifierdc 0000000000000 OOOOO
Ointl0O.cO00 0000000000000 0D00O0ODO00OO00n

#include <iostream>

int main()

{
int x;
short int y;
long int z;
printf("Please input an int:");
scanf ("%d",&x);
printf("%d decimal = %0 octal = %x hexadecimal.\n", x, X, X);
printf("Please input a short int in octal:");
scanf("%sho",&y);
printf("%shd decimal = %ho octal = %hx hexadecimal.\n", vy, vy, Yy);
printf("Please input a long int in hexadecimal:");
scanf("%lx",&z);
printf("%sld decimal = %lo _octal = %lx_hexadecimal.\n", z, z, z);
}

4220000 0O /Floating Types

0000000000000 000D00000Q0C++000030000 000 float, double long
doubleJUOODOO WIEEE7540 00000000000 DOOOO0ODOO

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

O000Qflcat 00 00D000DODOO0ODOODOODOODO0ODOODOO0ODO0ODOOODOODOO
0000000000000 OdoubleD D0 0O000O0ODO000ODOOOOODOODOOOODOOOOODO
O0000000O00Olongdoublel0 0000000000 OOODOOOOOOO
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422100000000

OoDooO0o0oOoooOooOOODOODOOODODODOOC/C++0000000000float, doubleD long
doubleD OO OODODODOOOODOOIEEE7S40 00000000000 DOOOODOOOOOODOOO
Otable30 00000000000 0O00ODOOOOfleathODOOOODODOO

Type smallest positive value largest value precision
float/single-precision  |<latex>$1.17549x10"{-38}$</latex>|<latex>$3.40282x10"~ {38} $</latex>|6 digits
double/double-precision|<latex>2.22507x 10 {-308}</latex> <latex>1.79769x 10 {308} </latex> é?gits

Tab. 3: IEEE7540 00 0000000000000

422200000

gooooooooood:

e Decimal

cO0d0UOO0O0OOOOoOIoMOOOOoooonOn

o 00O 00.0,34.3948, 3.1415926, -99.39300 0 O I
e scientific notation

o 000 decimald O O exponentd O

ocdecimalJ 0000000 DOOOOODOOOODODOOOO
exponentD 010000 0000O0OOEDed O OOOODO
OE0e00O0O00O0O0OO0OO0OOOCOOOOOOOOO
O O []345E0, 3.45e+1, 3.45E-50 0 O

o

[¢]

[¢]

CC++000000000OOOdoublej0 000000 DODOOOODOOOfloatd long doubleC OO
O000000FOLOODODDO)DOOQp3.45L 345 00000

422300000000

O0000D0OoCOD0OD0O000O0O0O000DOO000DDOOOddformat specifier]]

Format Specifier/J O

%f floatD O

%e O scientific notationO O

%9 OwfD%eO0ODOOOOOOO

%I doubled O O O O O %f, %e, %g0 0O 0O O O %lIf

%L long doubled O O O O O %f, %e, %g0 0 0 0O O %Le

Tab. 4: 0 0O OO O O Format Specifiers

4230 0 0O O /Character Types

OobooOdobOo0ooOoboodboooOooooDbocCC++0bbUobOooboOoooo

e char
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000000000000 00000000000000000O0O0((characterset)d OO0 oOoOnO
000000 ASCl(American Standard Code for Information Interchange)]00 O O Wikipedial O ASCIIO
ooq

42310000000

OC0charD 00000000 DO00O0DDOOQC++000 08 bitsO 00 OO O [O0000000007 11111111
0260 000000000ASCIDOOOOO'A'OASCIOODOe50O'0'0 480 O

O0000000charODOOOOO0ODOODOODODODOOOOD

char c
int i
i='a' // 1000097
C 65 // cOOmO'A'

(0 C 1, // cOO0O'B'

OCcharD0D0O0OO0O0DO0OOOOODOOunsigned00000OOcharDO0OO0O0OODOOOOODOOO
O0O0@ASCHD 000000 00ooo000o0ooo0oOogC++000000 chard OO singed
OunsignedD 0000000000000 O0DOOO0OOchar0Od0Ounsignedd0 000000000
0000000000000 0000chardd0Ointgd OintO 32 bitsgO O short intd O 0O O O 16 bits[]
O0000000000-1280127000000000000000Ochardd0int0 000 O unsigned
charDOOOOQOOoO20000000

42320000000

goodoooooood:

000
c000"00000000000
o DO[QA,'4, ", '&0000
000
cO000000ODDDODOO
c 00065970000

C/C++000000D0DO0ODOO0ODOONO escape sequence[]0] table 5

Escape Sequence|(] O

\a Alert(bell)

\b Backspace

\f form feed

\n new line

\r carriage return
\t Horizontal tab
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Escape Sequence|] [

\v Vertical tab
\\ backslash
\? ?

\I 1
\M n
Tab. 5: Escape Sequence

gbobogoboooboboooboboooooboon

e JOODO esCape sequence
cO\0DDOODOODOOO0OOO
c00000D00000Do000O
o000 \330\033000

e (JOOOO escape sequence
cO0WOODOOODOODOOO0OOO

000000000 00FF

00000000 000xdO

000000000000000000000

OD0QWX1BO \xlbO OO

o

o

[¢]

[¢]

423300000000

00000000 format specifierJ0 000 %cJO0 0000 %cOscanf)Dprintf) D 00000000
O00D00000000o0Oo0O00getchar()Dputchar)DOOO0OO0OO0OO0OOOOOOOO

char c; /00000000OC
C getchar /[Ogetchar()DO00ODOO0OODOOODODOODOOOC

putchar(c /00000cOO

4240000 /bool

O0000C++0000000D00000OboolC OboolDDOOODODOOOtruedfalsedO0OO0
O000000CO00DOO0O00OOOOOboolDDOOODODOOODOfalsej0OO000OOMO true

bool isQuit false

int continueProcess true; /Otrued 001

A3 poonn

0000000000000 00000000000000D00000DD0O O (explicit conversion)d O
O0000000OO(castingUODOOOO0OOOOO0OODOOOODOOOOOOUOooODOoOOoo
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gooooon:

int x
long int y

y=(long)x
y long) (x
X int)sizeof(int

From:

https://jlunwu.nptu.edu.tw/dokuwiki/ - Jun WuO O O O O
000000000000

CSIE, NPTU
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