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A1 C++

o C++ = 111 C NU5ud§9 syntax uaziun133895u OOP
o t{muIwDI CH+

o compatible U C
o native binary code (# VM code)
— close to machine
o object-oriented programming
— close to problem being solved
o scalable (WarwlUsunsulannuwa)
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freewlsunsuidounre Cr+

o LibreOffice (gagtiniiu — v33a, sisafa, uibuaua)
o Inkscape (vector graphics Aa18 Adobe lllustrator)

o Qt (GUI toolkit #u5uLaaniaduaz smart phone)

e VLC (media player, streamer)

Squid (HTTP proxy)

MySQL (RDBMS)

o Mozilla Firefox (L3uLusiizas)

Google Chrome (utusitwas)

o GRASS (32UUEIEWINANTAEAS)
Celestia (lUsunsusasanneaas)
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910 C (ilu C++ : dudnq e q

e line comment
/* Multi-line
* C comment

*/

// C++ line comment

o 199 bool W3aNAN true, false

bool is_done = false;

while (!is_done) {
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910 C (ilu C++ : dudnq e q

o Uszmadudsiialsile (ldsrdudaadunduuion)

int i = 0;
print_val (i);
int j = 1 + 3;

print_val (3J);
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910 C (ilu C++ : dudnq e q

o dudinaug for

for (int i = 0; 1 < 10; i++)

a =3 1
UANUANIYINBULNN:

int i = 0;

while (i < 10) {

inWainy

UNIMYT CH+



910 C (ilu C++ : dudnq e q

o A

o . v e A ~ Y
e T8 struct, union, enum, class RINID T UTa TR LA TIIAT

struct Student { ... };
union Value { ... };
enum DOW { ... };

Student rec;
Value val;
DOW dow;

o AAANENVBITETALAAR
o gzadnlumsiwuasfialvilaslideinas typedes
o class 3znaNfda bl

inWinY UNNMYT CH+




910 C (ilu C++ : dudnq e q

e inline function

inline int max (int a, int b) { return a > b ? a : b; }J

o M1 binary azldfnsSanWentu uadazunuldaasliiae
I o & A o .
o lEnuWarTWAN 9 wwalseuea cost 284 function call

o dnsifiznTalFvmnanlngle

const int MaxLen = 80;
char name [MaxLen];

inline function + compile-time const — AANTME #define
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917 C (DU C++ : new UAS delete

o MILEWIBAMUTILLY dynamic §78 new UAE delete

int *p = new int;

char *s = new char[10];

Student *rec = new Student (10, "Julie", 60);
delete p;

delete[] s;

delete rec;

L%am’mﬁ’uél”m'lmvlﬁﬁn'jw malloc () Wag free ()

o ENTOIRUAANTUAUUA new 161

o {N13138N constructor Ve new LazL38N destructor Ve delete
o N new uuasisd a13via18678 deletel]
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917 C 11U C++ : Reference

<] v . % =} U
o tJun138 39 alias vaIa U IMIVBYA

int x = 0;
ints& a = x; // a is now an alias of x
a=1; // x 1is now 1

] 6 6
o ANLANGANIINNOYILADS
o reference lnsfiveautsnsadayadulaviuiilaslaidas dereference
>3 v v 1 tﬂl L =3 Q =1 L
o reference na9INF LA LlF T RsulUdeisdud miadoya
anlaan
o reference Aa3NN1TAVUAANSNAULFND
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917 C 11U C++ : Reference

o Uszlumivas reference
o call by reference

void swap (inté& a, ints& b)
int tmp = a;

a = b;
b = tmp;

swap (x, y); // now x == 2 and y =
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917 C 11U C++ : Reference

6
o Yszlomivad reference
% &a e & | v o & VA
o ldasarsiunaniuasuandlng g ldnuisitulaslaiinis copy

void printObjSlow (Student s) { /* ... */ }
void printObjFast (const Students s) { /% ... */ }

Student sl;

// slow, sl is copied to argument s
printObjSlow (sl);

// fast, s gets direct read-only access to sl
printObjFast (sl);

imWInY UNINMYT CH+




917 C 11U C++ : Reference

o Uszlamiivay reference
v & A vy A o v o
o lauaaautandinalitisonainisnvin bl tdale

a

Outputé& Output::PrintInt (int i)
{ printf ("%d", i); return *this; }
Outputé& Output::PrintText (const char* text)

{ printf ("%s", text); return *this; }

Output outl;
outl.PrintInt (2) .PrintText (", ") .PrintInt (3);

a

@ BewazidnlahensohleldSownenuaais)
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917 C (U C++ : Function Overloading

(%
o

& o A [ LY o ca & 1 o
o WIrt N1 C++ s TnATasnwlanSUaIsALNLA 6191
=) 1 6 o
e L38N31N15 overload WInTH

int sum (int a, int b) { return a + b; }
double sum (double a, double b) { return a + b; }

int a =sum (1, 2);
double d = sum (1.0, 2.0);
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917 C (U C++ : Function Default Arguments

o WINTUIUN1H C++ R1uT0aza1 A NnaL TSN le
o D15A UG ld

o daviinisrimuadlSonsiiians

o Fwfoniiwudnlafdnsaaderedn

void print (char ¢, int copies = 1);

v
print ('*"); // equivalent to print (’*’, 1);
print ('*’, 5);
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917 C (U C++ : Function Default Arguments

19/
e NMILVIU
Y A 6€a 6 6 o [ A P a
o NI A NBGVaININTUl N LRF NN IR ZLBA
= ldnvenulda@unsonuuuidy

o sl,mswﬁoﬂmuwmmmmumvaawmmmu
o ANdumsiRuasANuA AT AR s

— @75 overload WanTFuLNn
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917 C 11U C++ : Namespace

[ o 1 | ! 19 ¥ [
o Wunmsuanvauiuavasbadn g sandudin 9 Laildouin

namespace foo ({
int getHeight () { return 5; }

namespace bar {
double getHeight () { return 3.14; }

int ih = foo::getHeight () ;
double dh = bar::getHeight () ;
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917 C 11U C++ : Namespace

o M5k laLsnfin using lwnsUsenald namespace luldas
RPN

e using NUYIY namespace

using namespace foo;
int ih = getHeight (); // calls foo::getHeight ()

e using UWULLRIZITD

using foo::getHeight;
int ih = getHeight(); // calls foo::getHeight ()
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917 C 11U C++ : Namespace

o namespace ANIDARUANREIULLNAWLG

namespace A { // namespace for users
void £();

#include <stdio.h>

namespace A { // namespace for implementor
void g () ;

Y Yo (>

o flszlumilunisusnduine Siladmuglanugwannann

al
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917 C 11U C++ : Namespace

= v
o lauv3u10337% C++ 1% namespace std

#include <iostream>

int main ()
{

std::cout << "Hello, world!" << std::endl;
return 0;
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917 C 11U C++ : Namespace

= v
o lauv3u1a337% C++ 15 namespace std

#include <iostream>

using namespace std;

int main ()
{
cout << "Hello, world!" << endl;

return 0;
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917 C 11U C++ : Exception Handling

o Uuuua1s 9 lun13danis error lunw C :

o Waru return 0 = &133 JazuuAtdu error code
o WrH return TRUE = §1139, FALSE = error
& o AR o [y o & I A
o WariTw return ANNMFIIALG = §1159, ALAE = error
6 o o =1 1 1 1
o Waridw return 0 = & 1139, abily 0 = error
WA LWEIUINR error 9INAN errno 481

=

o KL38NGBIATIINALAT return 68 if WAZIANITOLIILANIZRY
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917 C 11U C++ : Exception Handling

o 350849 C++ : 14 try-catch LLAC throw
o AWINTUNLAG error: throw error

const int DivideByZero = 10;

double divide (double x, double y)
{
if (y == 0) throw DivideByZero;
return x / y;
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917 C 11U C++ : Exception Handling

o KL38N: try 3UNNIINTTM UAE catch LAY error

try {

u:
} catch

if (1

cerr << "Error:

divide

(int 1)

(10,

) 7
{

DivideByZero) {

Divide by zero." << endl;
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917 C 11U C++ : Exception Handling

o X7 throw musadusialafle
o UGGaY catch MNTHALY 9 A28
Q'L o a . g 1
o laanildazimuasiia exception 4uN1d19%IN

class DivideByZero {};

class TooSmallDivisor {};

double divide (double x, double y)

{
if (y == 0) throw DivideByZero () ;
if (y < 1.0e-20) throw TooSmallDivisor () ;
return x / y;
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917 C 11U C++ : Exception Handling

try {
u = divide (10, 0);
} catch (DivideByzero e) ({
cerr << "Error: Divide by zero." << endl;
} catch (TooSmallDivisor e) ({
cerr << "Error: Too small divisor." << endl;
} catch (...) {

cerr << "Error: General error. << endl;

d' = v = di [ . a
o try W ¢ R1U1INYN catch VLG]‘VIEI'IEHJE]E]F] LNBIU exception THA
619 9

]
L%

o 1% catch(...) Wadu exception N&3bifin1dy
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917 C 11U C++ : Exception Handling

. 1o | ¥ s o Aad 6 o
exception laidndudas9uruiif return W ariTu

“ e oa X
o mn{ exception Milaigniutiadin
— sananWsntuifaqiin navulddelsitunuun

6 o & (> . v v
o WINTUTLHE1IIL exception wnle (978 try-catch)
— §W13090N13 exception lugafitnanzaale

= 6 o g; o . 3; = .
N L AN TUTULUIAIY exception HLHAUEI main ()

— ﬁ]‘iJIl]iLLﬂ FUNRNAWULY error
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92101 C

1l C++ : New Paradigms

o mMaflanlisunsuiFiing (Object-Oriented Programming)

class

operator overloading

inheritance

polymorphism

Run-Time Type Information (RTTI)
N7 cast type WUUAZIBYA

e Generic Programming

template

li/sadaauaausalyl
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