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o AANDHDI7AILEEYa /IN(ILLT
HB

e comment.cppZEd. AB LN

e g++-c comment.cpp

e N Tcomment.oMH IS,

// this is a C++ comment line

/*
this part is a comment block

*/
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— char/short int/long int/long long int

FENNL R
— |EEE
— float/double/long
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I
63 0
Sign
76 O
Sign
15 14 0
Sign
I I
3130 o
Sign
L |
63 62 0
Sign
| |
330 2322 0
Sign
L | |
6362 5251 [i]
Sign Integer Bit
L I I
7978 B46362 0

Byte Unsigned Integer

Word Unsigned Integer

Doubleword Unsigned Integer

Cuadword Unsigned Integer

Byte Signed Integer

Word Signed Integer

Doubleword Signed Integer

Quadword Signed Integer

Single Precigion

Floating Point

Double Precision
Floating Point

Double Extended Precision
Floating Point

Figure 4-3. Numeric Data Types
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Byte
M
15 87 O
Ehﬂ' 'g,f,g Word
N+1 N
31 16 15 0
High Word | Low Word | Doubleword
N+2 M
32 31 0
High Doubleword Low Doubleword Quadword
MN+4 M
127 64 63 0
High Quadword Low Quadword gﬂ;ld}!iﬂrd
MN+8 M

Figure 4-1. Fundamental Data Types




Table 4-5. Real and Floating-Point Number Notation

Notation Value
Ordinary Decimal 178.125
Scientific Decimal 1.78125E; 2

Scientific Binary

1.0110010001E;111

Scientific Binary
(Biased Exponent)

1.0110010001E,10000110

|[EEE Single-Precision Format | Sign

Biased Exponent

Mormalized Significand

0

10000110

01100100010000000000000
Y 1 (Implied)

sign exponent] 8-bit)

fraction (23-bit)

Q01111

Q000 OQQQ =0.15625

O
31
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exponent fraction

sign (11 bit) (52 bit)

|l

o o o
63 52 0

1. The positive and negative numbers closest to zero (represented by the
denormalized value with all Os in the Exp field and the binary value 1 in the Fraction

field) are

i2_1074 ~ +5X 10—324

2. The positive and negative normalized numbers closest to zero (represented
with the binary value 1 in the Exp field and 0 in the fraction field) are

4271022 = +72.2250738585072020 X 107398

3. The finite positive and finite negative numbers furthest from zero (represented
by the value with 2046 in the Exp field and all 1s in the fraction field) are

+((1-(1/2)53)21024) =~ +1.7976931348623157 X 10308

13/77



¢« XFTEH

—_— la’

— ¥’ W EHIEI XX FE
o BHUTER

— 123 (10 %R)

— 0123(8¢E %)

— 0x123(16¢E%0)
o FEI/NMATEM

— 3.1415926

— 4.56e-12
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enum

OEFEFYDOHFDOEFY
—enum { INITIAL, STANDBY, RUNNING };
— ZNFNO0,1,20EMNEIVIRSENS,
[BEZxIETET H_ELTES,

—enum { E_FILENOTFOUND =-1 };

RZZBIZDITAHIELTES,

—enum ERROR { E_INVALID_ARGUMENT=-2,...
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E &
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Imﬂ ][

E:RAIZTRDS, LNDPHTHELY,
— E% EARZRDOLH, —DLMEFSINZZLN,
¢ J:Ea'%%.
— & (unsigned/signed, char/int/float/double)
— H 4 X(long, short)
— 50{&E 1 (extern, static, register, auto)
— E DA HM(const)
— FIEAEER E

}
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unsigned char a;

const charc=‘C’;

Int i;

const int n_entries = 10;
long unsinged int u=123;
double f;

const double pi =3.1514926;
extern int errno;

static int error_code;



s EHEEERLTHD,
e variables.cppZ{E5%,
e g++ -c variables.cpp

variables.cpp
*/

unsigned char a;

const charc="'C';

inti;

const int n_entries = 10;
long unsigned int u = 123;
double f;

const double pi =3.1415926;
extern int errno;

static int error_code;
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e FRAIDTE R
— int iarray[10];

o EZ5I|MDFHEAME
—intidir[4] ={1,2,3,4};

o« BLHIESR

—int i3 =iarray|[3];



e FEHZEELTH D,
e arrays.cppx{E5,

* g++-C arrays.cpp

/*
arrays.cpp

*/

int iarray[10];

int idir[4] = {1,2,3,4};
int i3 = idir[3];
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ik

KA 5—H

P

—int* p; //plFEHEANDRA 2 F—

— intiarray[10];

— p = &iarray[0]; //pld TV DEH EEXZZFET,

— p=iarray;

— int ** pp;
— int * iparray[10];

— pp = iparray; PP

—>

iparray

—

larray

/[N TERLUY, iarraylXBEEH DS HE,
RABA—~DRA 22— 0] §E
//pplERA L A—~DRA 23—
[/RA 2 A—ELF]

Int k
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int iarray[10]={1,2,3,4,5,6,7,8,9,10};

int  *ip;
Ip = larray;
int  sum;

for(inti=0;i<10; i++)

sum += * ip ++;

ip

L

OlO|IV|IN|O|UN|PHIWIN]F-

larray

—
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pointers.cppZx{E5,
g++ pointers.cpp

S

AN
=

a

#& Ta.outZ{Eo71-,

/a.out CTHE1T,

HANENNTULELDT

fAIHE BT E,

/*
pointers.cpp

*/

main( ) {

int iarray[10]={1,2,3,4,5,6,7,8,9,10};
int * ip = iarray;

int sum = 0;

for(inti=0;i<10;i++)
sum += * ip ++;
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#tinclude <iostream>
main( int argc, char ** argv ) {
for(inti=0;i<argc;i++)

“u, u

std::cout <<i<<“: “<< * argv ++ <<
std::endl;
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1EZ£5 Z gL

* pointer2.cppZ{ES,
* g++ -0 pointer2 pointer2.cpp

e ./pointer2
e ./pointer2 a 234
/*

pointer2.cpp

*/

#include <iostream>
main( int argc, char ** argv ) {

for(inti=0;i<argc;i++)
std::cout << i<<":" << * argv ++ << std::end|;
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2
—int ibody;
— int & iref = ibody;
. BBOFIFE
_BRENTEREEES,
¢ RAVE—IESBEZFHILGWLEENHD,
—LOLEFTHEEH S




ZHRZEFEOTHD
reference.cppZ{E5,

g++ -c reference.cpp
IZ5—Ayt—UNRRRINDS
reference.cpp:8: error: ‘iref2’ declared
as reference but not initialized

AYlLiref3H 1

ELS7EL DA

/*
reference.cpp

*/

int ibody;

int & iref = ibody;
int & iref2;

int * ip;

int & iref3="*ip;
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EITRFI v DOERILT R dynamic_cast<Z!>(=)
AVINAILEFF Ty DESRIEH  static_cast<E>(HK)
FryVELE LR reinterpret_cast<®> (=)

constZE 2 const_cast<%!>(=)
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BDHA4X sizeof(EY)
HIEA AR ++ I8
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BIETAF R -2

16 HIETSR +2
FRUZRERYHL &K
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lp

o JOE—I 3 (ELVE,
— short int is;
— long int il;
— il+is
o FEERDEE IR
— il=is

E N DHLGE)

o BARBYZEIE I (F VR

— il=long int(is)



KA B—EE

int iarray[10];

int * p =iarray;

Int sum = 0;
for(inti=0;i<10; i++)

— 3k .
sum += * p ++;
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if 3
whileX
for3

doX
break3
continueX

switch X

i AL i



if3C
o if(IE) X

if( ivalue > imax ) imax = ivalue;

if( iref > maxref ) {
std::cout << “Error: invalid index” << std::endl;
return ERROR_INVALID INDEX;

}

o if(I8) X1 else X2
if(ivalue>0){... }
else if( ivalue<0){...}
else {...}



switch3

e switch(IB) {caseTN)L1:X...caseTN)Ln:X...}
e caseTIN)L

o defaultSNJL if(i==STANDBAY) {...)

° break[:*éﬂﬁﬂj else if(i==RUNNING) {...}
switch(i) { e";{"'}b L

case STANDBY: ERCSIDBYRTLY,

break; //CMDbreakMEWNEREFHEITTETIT S,
case RUNNING:

break;

default:
std::cerr << “Invalid state = “ << i << std::endl;
break;

}



for3
o for(FIEAMESGHITEIR; EFHIX) E1TX

Int i;
for(i=0;i<10;i++) {
larrayl[i]=i;
}
e PIHMEXICIXZERERLEITS,
for( inti=0; i<10; i++) {...}
« ZDFHFIDARI—TIE




while3

e while(I8) X1 e break&continue

while(iref >0) { while( iflag) {
arrayliref]=arrayliref-1];

iref--;

\ if(i >0 ) continue;

if(i<0) break;
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I) IL ;h/ ﬂ'-TIJ 1ﬁ|] % EE AICs

flowcontrol.cppZFE<{,

g++ -0 flowcontrol flowcontrol.cpp
./flowcontrol

./flowcontrol 234

./flowcontrol 2 0 4

./flowcontrol 2 -1 4

fAIAERIAIMNETHELS,

>=11

/*
flowcontrol.cpp

*/
#include <iostream>
#include <stdlib.h>

int main( int argc, char ** argv ) {
int ivalue = 0;
argv ++;
for(inti=1;i<argc;i++){
int ivalue = atoi( * argv ++ );
if( ivalue <0 ) continue;
if( ivalue == 0) break;
while( ivalue >0) {

std::cout << ivalue -- <<

}

std::cout << std::endl;
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EMDER

int fsum(int n, int *p ) {
//B8#E 4 fsum, RYEint, {51 #n,p
intisum=0; //B—AJLZE#isum,i
for(inti=0;i<n;i++){
isum += *p ++;
}
return isum: //RY{EintE
}
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/*
function.cpp

*/
H#include <iostream>
#include <stdlib.h>

int fsum(intn, int * p ) {
int isum = 0;
for(inti=0;i<n;i++){

isum +=* p ++;

}

return isum;

e function.cppZ{E5
e g++ -0 function function.cpp

e _/function 10

int main( int argc, char ** argv ) {

int iarray[ 10 |;
int istart = 0;
if(argc>1){

argv ++;

istart = atoi( * argv );

}

for(inti=0;i<10;i++){
iarray[i] = istart +i;

}

std::cout << "Sum of " << istart << " to "
<< istart + 10 << " equals " << fsum( 10, iarray )
<< std::endl;



EHORVEEO—NILER
o IRAE—Z:RIEAEK
int * funcl() {
int iarray[10];

return iarray;

}
« SR IRTEHEN
int & func2( ) {

int ivalue;

return ivalue;

J
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o returnvalue.cppZ=<

e g++ -Cc returnvalue.cpp

o« LN —UHTEDR

returnvalue.cpp: In function ‘int* func2(int)’:
returnvalue.cpp:13: warning: address of local
variable ‘ivalue’ returned

returnvalue.cpp: In function ‘int& func4(int)’:
returnvalue.cpp:23: warning: reference to local
variable ‘ivalue’ returned

/*
returnvalue.cpp
*/

int funcl(intiarg) {
int ivalue = iarg * iarg;
return ivalue;

}

int * func2(intiarg) {
int ivalue = iarg * iarg;
return & ivalue;

}

int * func3(intiarg) {
static int ivalue = iarg * iarg;
return & ivalue;

}

int & func4(intiarg) {
int ivalue = iarg * iarg;
return ivalue;

}

int & func5(intiarg) {
static int ivalue = iarg * iarg;
return ivalue;

}
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struct vect { //FE & {ARvectdD EFE
double x; []E— DA I\—T —Hx
double y; [[EZ DA IN—T —Ry
double z; [|E=DA I IN—T—%42

}; [{EE ARvectDEZEDEHY
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struct vect p;

p.x =0.0;
p.y=1.0;
p.z=2.0;

struct vect * pp = &p;
double x =pp ->x; // x=(*pp).x;ERL
double fsize( struct vect * pp ) {
return sqrt( pp->x * pp->x + pp->y * pp->y + pp->z*pp->z );
}
double fsize( struct vect & p ) {
return sqrt( p.x * p.x+py *py+p.z *p.z);
}



/*

fE%11

*/

=- < #include <iostream>

e structl.cppZrs

struct vector {
e g++-0structl structl.cpp e
double z;

e ./structl y

int main( ) {
struct vector v;
v.x =1.0;
vy = 2.0;
v.z=3.0;

struct vector * pv;
pv=&YV;

std::cout << "x =" << pv ->x
<"y="<<pv->y
<<"z="<<pv->z
<< std::endl;
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void fnorm( struct vect & p ) {

double s = fsize( p );
if (s==0.0) return;
0.X [=s;
0.y /=s;
0.2 [=S;




/*
struct2.cpp

*/

#include <iostream>
#include <stdlib.h>
#include <math.h>

struct vector {
double x;
double y;
double z;

|5

double size_vector( struct vector & v ) {
return sqrt( v.x * v.x + vy * vy + v.z * v.z );
}
bool norm_vector( struct vector & v ) {
double size = size_vector( v );
if( size == 0.0 ) return false;
V.X /= size;
V.y /= size;
v.z /= size;
return true;

}

void print_vector( struct vector & v ) {

std::cout << "( " << v.x << ",

<<V_y<<"'"<<V_Z<<")";

Ex12

o struct2.cppZxE<
e g++ -0 struct2 struct2.cpp
e [struct2123

int main( int argc, char ** argv ) {

struct vector v;
v.x =0.0;
v.y = 0.0;
v.z =0.0;
if(argc>1){

argv ++;

v.x = double( atoi( * argv ) );
}
if(argc>2){

argv ++;

v.y = double( atoi( * argv ) );
}
if(argc>3) {

argv ++;

v.z = double( atoi( * argv ) );
}
std::cout << "v=";
print_vector( v );
std::cout << " size =" << size_vector( v );
norm_vector(v );
std::cout << " normalized = ";
print_vector( v );
std::cout << std::endl;
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class vect {
public:
vect( );

vect( double sx, double sy, double sz );
double size( );
void norm( );

private:

double x;

double y;

double z;

5
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class_intro.cpp

*/

H#include <iostream>
class Vector {

public:
Vector( );
Vector( double px, double py, double pz );
void set( double px, double py, double pz );
double getX( ) { return x; }
double getY() { returny; }
double getZ( ) { return z; }
private:
double x;

doubley; class_intro.cppZE<

double z; g1+ -0 class_intro class_intro.cpp
Jclass_intro

Vector::Vector( double px, double py, double
pz)
: X(px), y(py), z(pz) {

void Vector::set( double px, double py, double
pz){

X = pX;
Y = pY;
Z =Pz

}

int main( ) {

Vector v(1.0,2.0,3.0);
Vector * vp;
Vector & vr = v;

std::cout << "X ="<<vgetX()<<"Y="<<
v.getY()

<<"Z="<<vgetZ() << std::endl;

vp = & v;
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#ifndef  VECTOR_H

fidefine __VECTOR_H HSANYHE—T 74 JLISBIRE LFIFD
class Vector { BOWEAMNED,
Iy
#endif Ny —T7A)L
public:
\ pri'\./.ate:
e 27
7
#include “header” #include “header”
FIARE

\_/— \_/—
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BAEIXRAR—

/*
Vector_main.cpp

*/
#include "Vector.h"
#include <iostream>

int main( ) {
double x = 1.0;
doubley = 2.0;
double z = 3.0;
Vector v(x,y,z);
v.print( );

std::cout << " size =" << v.size( ) << std::endl;

v.normalize( );
v.print( );

std::cout << " size =" << v.size( ) << std::endl;

/*
Vector.h

*/
#ifndef _ VECTOR_H
#define _ VECTOR_H

class Vector {

public:
Vector( );
Vector( double px, double py, double pz );
void set( double px, double py, double pz );
double getX( ) { return x; }
double getY( ) { returny; }
double getZ( ) { return z; }
double size( );
bool normalize( );
void print( );
private:
double x;
doubley;
double z;

|5

#endif



z'e'FHt

A N—BEED

#include “Vector.h”

#include <math.h>

Vector::Vector( ) : x(0.0), y(0.0), z(0.0) { }
Vector::Vector( double sx, double sy, double sz ) :

X(sx), y(sy), z(sz) { }
Vector::Vector( double sx, double sy, double sz ) {

X =SX;y=SY;Z=5Z}
double Vector::size( ) { return sgrt( x*x+ y*y + z*z ); }
void Vector::normalize( ) { double s = size( );

X/=s;y/=s;2/=5s;}



constD{ELYA

o constZRAE, A /IN—ZLEEBELELY,
— int mfunc( ) const;

e const’H{EZFIRT

— const char * cfunc( );

e const’E5|#ZFELS

— int afunc( const char * carg);




4+ Vector.h. Vector.cpp. Vector_main.cppz&<
1’E % 14(%3—[: % ) g++ -c Vector.cpp

g++ -0 Vecror_main Vector_main.cpp Vector.o
./Vector_main

/*
Vector.cpp

*/
#include "Vector.h"
#include <iostream>
#tinclude <math.h> double Vector::size( ) {
return sqrt(x * x+y *y+z *z);

Vector::Vector( ) { }
}
bool Vector::normalize( ) {
Vector::Vector( double px, double py, double pz) double s = size( );
: X(px), y(py), z(pz) { if(s == 0.0 ) return false;
} x/=s;
y/=s;
void Vector::set( double px, double py, double pz ) { z/=s;
X = pX; return true;
Yy =py; }
Z=pz
} void Vector::print( ) {

std::cout << "( " << x<<", " << y << "hecz << ")

}
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/*
constructor.cpp
*/

H#Hinclude <iostream>

class Test {

public:
Test( );
Test( double p );
Test( Test & t);

private:
double value;

I

constructor.cppZ =<
g++ -0 constructor constructor.cpp
./constructor

Test::Test( ) : value( 0.0) {
std::cout << "Constructor without
arguments" << std::endl;

}

Test::Test( double p ) : value( p ) {
std::cout << "Constructor with an argument”
<< std::endl;

}

Test::Test( Test & t ) : value( t.value ) {
std::cout << "Copy constructor" << std::endl;

}

int main( ) {
Test t1;
Test t2( 1.0 );
Test t3 =t2;
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IO D

#tinclude “Vector.h”

Vector p;

Vector q(1.0,2.0,-3.0);
g.normalize();

double sp = p.size();

III
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newcdelete

« AOVIHMDEREERETEEREIZTOT DL
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— MyClass * pobject = new MyClass( );

o deleteCA I VTV ET S,

— delete pobject;

. EAAHESN BRI A—MEESN
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/*

new_delete.cpp 1lE % 1 6
*/

#include <iostream>
new_delete.cppZE<

g++ -0 new_delete new_delete.cpp

class Test { ./new_delete
public:
Test( );
~Test( );
int main( ) {
}: Test * p;
Test::Test( ) { p = new Test;
std::cout << "Constructor" << std::end|l; delete p;
}
Test * pp;
Test::~Test( ) { pp = new Test[10];
std::cout << "Destructor" << std::end|; delete [] pp;

} }
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MyClass {
public:

static int status;

5

o staticZg A7\

T—REREERNDE

— (AT VIR
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#include “MyClass.h”
int MyClass::status = 123;
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class MySingleton { DA IR DRAERH LD
public: 7o
static MySingleton * get( );
private:
MySingleton( );

static MySingleton * singleton;



Singleton.cppZxE< 1’E % 1 7

g++ -0 singleton singleton.cpp
./singleton Singleton * Singleton::thesingleton;

Singleton::Singleton( ) {
/* std::cout << "In the constructor"” << std::endl;

}

singleton.cpp
Singleton * Singleton::get( ) {

t 3
/
#include <iostream> if( thesingleton == 0 ) thesingleton = new
Singleton( );
class Singleton { return thesingleton;
public: }
static Singleton * get( );
int main( ) {
private:
Singleton( ); // Singleton s;
static Singleton * thesingleton; Singleton * sp;
sp = Singleton::get( );
I
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class Vector {
public:

Vector & operator = ( Vector & p );
}

Vector & Vector::operator = ( Vector & p ) {
X =Pp.X; Yy =p.y; z=p.z; return * this; }

P=4q,



class Vector {
Vector operator * ( double d );
friend Vector operator * ( double d, const Vector & p );

5

Vector Vector::operator * ( double d ) {
return Vector( x*d,y*d,z*d ); }

Vector operator * ( double d,const Vector & p ) {
return Vector( d*p.x, d*p.y, d*p.z ); }
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Vector.h
*/
#ifndef _ VECTOR_H
#define _ VECTOR_H VectorhZ{EIET 5, EDFE
#include <iostreams Vector.cpplZ1EBiN, FD#E

Vector_main.cppZ{&1Ed 5, RE
g++ -c Vector.cpp

class Vector {

public: | g++ -0 Vector_main Vector_main.cpp
Vector( ); ~ — — < 4=
Vector( double px, double py, double pz); Vector.o (g++7§\b — hif 1—[)
void set( double px, double py, double pz ); _/Vector main

double getX( ) { return x; }
double getY( ) { returny; }
double getZ( ) { returnz; }
double size( );

bool normalize( );

void print( );

Vector & operator =  Vector & v ) Vector & Vector::operator = ( Vector & v ) {

friend std::ostream & operator << ( std::ostream & os, Vector & v ); 2=
y=Vy;
private: Z=\V.z;
double x; return * this;
doubley; }
double z;
) std::ostream & operator << (std::ostream & os, Vector & v ) {
OS<< ll( "<<V.X<< Il’ "<<V,y<< Il’ "<<V,Z<< n )II;
#endif return os;

}



EE18%n=

/*
— - < = =
* H*%'»*%Qfdwﬁiiﬁ%%;&ﬁbé:jo Vector_main_cpp
/*
Possible operators. &y
#include "Vector.h"
Vector & operator += ( Vector & v ); #include <iostream>
Vector & operator -= ( Vector & v ); N,
Vector & operator *= ( double a ); int main( ) {
Vector & operator /= ( double a ); Sl = 7.
Vector operator + ( Vector & v ); double y = 2.0;
Vector operator - ( Vector & v ); double z = 3.0;
Vector operator * ( double a ); Vector v(x, Y, z );
friend Vector operator * ( double a, Vector &  std::cout << v <<"size =" << vsize( ) << std::end|;
v); v.normalize( );

Vector operator / ( double a ); std::cout << v << " size = " << v.size( ) << std::endl;

double operator & ( Vector & v ); // inner

Vector w;
product W =V;
Vector operator * ( Vector & v ); // outer std::cout << w << std::endl;
product

*/ }
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/*

Vector.h

*/
#ifndef _ VECTOR_H
#define _ VECTOR_H

#include <iostream>

class Vector {
public:

Vector( );

Vector( double px, double py, double pz );
void set( double px, double py, double pz );

double getX( ) { return x; }

double getY( ) { returny; }

double getZ( ) { return z; }

double size( );

bool normalize( );

void print( );

Vector & operator = ( Vector & v );

friend std::ostream & operator << ( std::ostream & os, Vector & v );

Vector operator - ( Vector & v );

private:

|5

double x;
double y;
double z;

#endif

/*
Vector.cpp

*/

#tinclude "Vector.h"
#include <iostream>
#include <math.h>

Vector::Vector( ) {
}

Vector::Vector( double px, double py, double pz )
2 x(px), y(py), 2(pz) {
}

void Vector::set( double px, double py, double pz ) {
X = pX;
Y =py;
z2=pz

}

double Vector::size( ) {
return sqrt(x *x+y *y+z*z);

}

bool Vector::normalize( ) {
double s = size( );
if( s == 0.0 ) return false;
X/=s;
y/=s;
z/=s;
return true;

}

void Vector::print( ) {
std::cout << (" <<x<< ", "<y <" "

}

<«<z<<")";

Vector & Vector::operator = ( Vector & v ) {
X = V.X;
y=V.y;
z=V.z;
return * this;

}

std::ostream & operator << (std::ostream & os, Vector & v ) {
os<<"("<<vx<<", "<y <<, "<z " )"
return os;

}

Vector Vector::operator - ( Vector & v ) {
return Vector( x - v.x,y - v.y,z-v.z);

}



Rectangle.cpp
*/

* .
#include "Rectangle.h"
#include "Ray.h"

Rectangle::Rectangle( Vector & pposition, Vector & pwidth, Vector & pheight) :
position( pposition ), width( pwidth ), height( pheight ) {

Rectangle.h

}
bool Rectangle::isCrossing( Ray * pray ) {

* Vector v = position - pray -> getPosition( );
/ Vector r = pray -> getDirection( );
std:cout << "v: " <<v<<"r: " << r << std::endl;
H double rx = r.getX();
#|fndef RECTANGLE H doublery =r.getY();
— - double rz = r.getZ();
2 double vx = v.getX();
#define _ RECTANGLE_H e v
- double vz = v.getZ();
double sx = width.getX();
double sy = width.getY();
. I d n h n double sz = width.getZ();
double tx = height.getX();
#I n c u e VECtO r' double ty = height.getY();
double tz = height.getZ();
double k;
double [;

CIaSS Ray, double m;

doubleal=rx*ty-ry*tx;

doublea2 =rx*tz-rz*tx;

doublea3=ry*tz-rz * ty;

double bl = sx * ty - sy * tx;

CIaSS Rectangle { double b2 = sx * tz- sz * tx;
double b3 =sy *tz-sz * ty;

double c1=vx * ty - vy * tx;

doublec2=vx*tz-vz * tx;

double c3 =vy * tz-vz * ty;

pUinC: std:cout << "al:" << al<<"a2:"<<a2

<<"bl:" <<bl<<" b2:" << b2

Rectangle( Vector & pposition, Vector & pwidth, Vector & pheight ); dovnedioatmnoazeny

doubled3 =al*b3-a3*bi;

2 2 k . std:cout << "d1 =" << d1 << " d3 =" << d3 << std::end;
bool isCrossing( Ray * pray );
if(d11=0.0){
k=(cl*b2-c2*b1)/d1;
I=(cl*a2-c2*al)/d1;

. if(tx1=0.0)
. m=(k*rx-1*sx-vx)/tx;
pr|Vate. elseif(ty 1=0.0)

VeCtOF pOS|t|On; e:ze:if((li:zr:yz;,g;SY-W)/W;

m=(k*rz-1*sz-vz)/tz;

Vector Width; )ell'seeturnfalse;
Vector height; o (ere b3 k1) a3

I=(cl*a3-c3*al)/d3;
if(tx1=0.0)
m=(k*rx-1*sx-vx)/tx;
elseif(ty !=0.0)

}' m=(k*ry-1*sy-vy)/ty;
elseif(tz!=0.0)

m=(k*rz-1*sz-vz)/tz;

else

return false;

}

if(1>=0.0&&1<=1.0&&
# df m>=0.0&& m<=1.0)
en I return true;
return false;



/*
Ray.h

*/
#ifndef _ RAY_H
#define _ RAY_H

#include "Vector.h"

class Ray {

public: /*
Ray( Vector & pposition, Vector & pdirection );
Vector & getPosition( ) { return position; } Ray.cpp
Vector & getDirection( ) { return direction; }
private: */
Vector position; #include "Ray.h"

Vector direction;
Ray::Ray( Vector & pposition, Vector & pdirection ) :

% position( pposition ), direction( pdirection ) {

#tendif }



/*
Source.h

*/
#ifndef _ SOURCE_H
#define _ SOURCE_H

#include "Vector.h"
class Ray; // forward declaration
class Source {

public:

Source( Vector & pposition );

Ray * emit( );

// this will 'new' an instance of Ray
private:

Vector position;

long int seed;

|5

#endif

AYFIINTIE—HRIZIR-T=C&IZHEL
HULNDTEH,

/*
Source.cpp

*/

#include "Source.h"
#include "Ray.h"
#include <cstdlib>

Source::Source( Vector & pposition ) :
position( pposition ) {

seed = 1234567,
srand48( seed );

}

Ray * Source::emit( ) {
double x = 2.0 * drand48( ) - 1.0;
doubley =2.0 * drand48( ) - 1.0;
double z=2.0 * drand48() - 1.0
Vector v(x,y,z);
v.normalize( );
return new Ray( position, v );

.

’



g++ -c Vector.cpp
g++ -c Rectangle.cpp

/* g++ -c Ray.cpp
g++ -c Source.cpp
main.cpp g++ -0 main main.cpp Vector.o Rectangle.o Ray.o Source.o
¥ ./main

#include <iostream>
#include "Source.h"
#include "Ray.h"
#include "Rectangle.h"

int main() {
Ray * pray; for(inti=0;i<ntotal;i++) {
Vector source_position( 0.0, 0.0, 0.0 ); pray = source.emit( );
Source source( source_position ); if( sensor.isCrossing( pray ) )
nhit ++;
Vector sensor_position( 0.0, 0.0, 0.5 ); delete pray;
Vector sensor_width( 1.0, 0.0, 0.0 ); }
Vector sensor_height( 0.0, 1.0, 0.0 );
Rectangle sensor( sensor_position, std::cout << "Hits " << nhit << " among "
sensor_width, sensor_height ); << ntotal << " trys" << std::end|;
int nhit = 0; }

int ntotal = 1000;
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class Box {
public:

Box( double w, double h,
double d );

void move( const Vector & p );
void draw( );
private:
double width;
double height;
double depth;
Vector position;

class Ball {
public:
Ball( double r);
void move( const Vector & p );
void draw( );
private:
double radius;
Vector position;

5



A DB (K )

class Shape {

public:

Shape( );
void move( const Vect &
p);

protected:

5

Vect position;

class Ball : public Shape {
public:

Ball( double r );

void draw( );
private:

double radius;

5
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— Ball ball(10.0); //Shape::Shape()IZ#z LV T
Ball::Ball( double )\ IE[X NS,
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Ellipse.h

e Recta ngle’&:l — _L, ;i/fndef_ELLIPSE_H

#define _ ELLIPSE_H
T E I | | pseé 1lE é #include "Vector.h"
Elllpseh class Ray;

° E“IpSE.Cpp class Ellipse {
public:

Ellipse( Vector & pposition, Vector & pwidth, Vector &
pheight );

bool isCrossing( Ray * pray );

isCrossing A vk D&

private:
Vector position;
if(l *1+m*m<1.0) Vector width;
return true; Vector height;
return false; 1

#endif



EZE 20D fr=

o MakefileZxE< (BEMDZERHIItabXF)
e gmake

CC=g++
AR = ar
OBJECTFILES = Vector.o Ray.o Rectangle.o Ellipse.o Source.o

.Cpp.o:
S{CC} -c S<

main: main.o libapp.a
S{CC} -0 main main.o -L. -lapp

libapp.a: S{OBJECTFILES}
S{AR} r libapp.a S{OBJECTFILES}



/*

1EZ£21

*/
#ifndef _ SURFACE_H
#define _ SURFACE_H

* Ellipse&Rectangle

0) J-l_ 7 7 X Zi::“:; ;"Vecto rh"
SurfaceZ {5,

class Surface {

public:
Surface( Vector & pposition, Vector & pwidth, Vector &
pheight );

protected:

bool testCrossing( double & k, double & |, double & m, Ray
* pray );

Vector position;

Vector width;

Vector height;

#endif



/*
Surface.cpp
*/

#include "Surface.h"
#include "Ray.h"

Surface::Surface( Vector & pposition, Vector & pwidth, Vector &
pheight ) :
position( pposition ), width( pwidth ), height( pheight ) {

}

bool Surface::testCrossing( double & k, double & |, double & m, Ray *
pray ) {

Vector v = position - pray -> getPosition( );
Vector r = pray -> getDirection( );
double rx = r.getX( );

double ry = r.getY( );

double rz = r.getZ( );

double vx = v.getX( );

double vy = v.getY( );

double vz = v.getZ( );

double sx = width.getX( );
double sy = width.getY( );
double sz = width.getZ( );
double tx = height.getX( );
double ty = height.getY( );
double tz = height.getZ( );

doubleal =rx * ty-ry * tx;
doublea2 =rx * tz-rz * tx;
doublea3 =ry *tz-rz * ty;

double bl = sx * ty - sy * tx;
double b2 =sx * tz - sz * tx;
double b3 =sy * tz-sz * ty;
double c1 =vx * ty - vy * tx;
doublec2 =vx * tz-vz * tx;
double c3 =vy * tz-vz * ty;

doubledl =3l *b2-a2 * bl;
doubled3 =3al * b3 -a3 * bl;

if(d1!=0.0){
k=(cl1*b2-c2*bl)/di;
l=(cl*a2-c2*al)/di;
if(tx !=0.0)
m=(k*rx-1*sx-vx)/tx;
else if(ty 1=0.0)
m=(k*ry-1*sy-vy)/ty;
elseif(tz !=0.0)
m=(k*rz-1*sz-vz)/tz;
else
return false;
}
elseif(d31=0.0) {
k=(cl1*b3-c3*bl)/d3;
I=(cl*a3-c3*al)/d3;
if(tx !1=0.0)
m=(k*rx-1*sx-vx)/tx;
else if(ty 1=0.0)
m=(k*ry-1*sy-vy)/ty;
elseif(tz !=0.0)
m=(k*rz-1*sz-vz)/tz;
else
return false;

}

return true;



/*

/*
Rectangle.cpp

Rectangle.h */
*/

#ifndef _ RECTANGLE_H
#define _ RECTANGLE_H

#include "Rectangle.h"
#include "Ray.h"

Rectangle::Rectangle( Vector & pposition, Vector &
pwidth, Vector & pheight ) :
Surface( pposition, pwidth, pheight ) {

#include "Vector.h"
#include "Surface.h"

class Ray;

}

SRS SRR PUlale SUmEes bool Rectangle::isCrossing( Ray * pray ) {

public:

Rectangle( Vector & pposition, Vector & pwidth, Vector & jgag:z :?
i double m;

bool isCrossing( Ray * pray );

if( ! testCrossing(k, |, m, pray ) )

rivate:
P return false;

g if(1>= 0.0 && | <= 1.0 &&

m>=0.0&& m<=1.0)
tendif return true;
return false;



/*

/*
Ellipse.cpp
Ellipse.h
*/
*/
#ifndef _ ELLIPSE_H #include "Ellipse.h"
#define _ ELLIPSE H #include "Ray.h"
#include "Vector.h" Ellipse::Ellipse( Vector & pposition, Vector & pwidth, Vector
#include "Surface.h" & pheight ) :
Surface( pposition, pwidth, pheight ) {
class Ray;

}

class Ellipse : public Surface {
bool Ellipse::isCrossing( Ray * pray ) {

public:
Ellipse( Vector & pposition, Vector & pwidth, Vector &  double k;
pheight ); double |;
bool isCrossing( Ray * pray ); double m;
private: if( ! testCrossing( k, |, m, pray ) )
return false;
3

if(1*1+m*m<1.0)
return true;
#endif return false;



e MakefileZBE#f

#

#  Makefile

#

CC=g++

AR =ar

OBJECTFILES = Vector.o Ray.o Surface.o Rectangle.o Ellipse.o Source.o

.cpp.o:
${CC} -c $<

main: main.o libapp.a
S{CC} -0 main main.o -L. -lapp

libapp.a: S{OBJECTFILES}
S{AR} r libapp.a S{OBJECTFILES}

Vector.o : Vector.h Vector.cpp

Ray.o : Vector.h Ray.h Ray.cpp

Surface.o : Vector.h Ray.h Surface.h Surface.cpp

Rectangle.o : Vector.h Ray.h Surface.h Rectangle.h Rectangle.cpp
Ellipse.o : Vector.h Ray.h Surface.h Ellipse.h Ellipse.cpp

Source.o : Vector.h Ray.h Source.h Source.cpp
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class Shape { class Ball: public Shape {
public: public:
Shape(); Ball( double r);
\F/)o)i.d move( const Vect & void draw( );
virtual void draw( ); private:
orotected: double radius;
Vect position; b
Iy

ShapeDA Tz EEN D, RIZIE
L= DTELSTIZLLZELY,
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Shape * shapelist[10];
shapelist[0] = new Ball( 1.0 );
shapelist[1] = new Box( 1.0, 2.0, 3.0 );

for(inti=0;i<n;i++){
shapelist[i]->draw( );
}



/*

e 1EZ£22

#ifndef _ SURFACE_H
#define _ SURFACE_H

o SurfacelZ{RIE A
ass Ry /\—isCrossingZ 1B

class Surface { 7]” j— é o

public:

Surface( Vector & pposition, Vector & pwidth, Vector &
pheight );

virtual bool isCrossing( Ray * pray );

#include "Vector.h"

protected:

bool teStCI’OSSing( double & k, double & I, double & m, Ray bool Surface::isCrossing( Ray * pray ) {
* .

pray );

Vector position; double k;
Vector width; double [;
Vector height; double m;
Iy return testCrossing( k, |, m, pray );

#endif



int main( ) {

Ray * pray;
Vector source_position( 0.0, 0.0, 0.0 );
Source source( source_position );

Main.cpp’&'ﬂ%IET% o Vector sensor_position( 0.0, 0.0, 0.5 );
gmake Vector sensor_width( 1.0, 0.0, 0.0 );
. Vector sensor_height( 0.0, 1.0, 0.0 );
./main . .
Surface * sensor = new Ellipse( sensor_position,
sensor_width, sensor_height );
int nhit = 0;
int ntotal = 1000;
/*
for(inti=0;i<ntotal;i++){
main.cpp pray = source.emit( );
if( sensor -> isCrossing( pray ) )
*/ nhit ++;
delete pray;
#include <iostream> }
#include "Source.h"
#include "Ray.h" std::cout << "Hits " << nhit << " among "
#include "Rectangle.h" << ntotal << " trys" << std::endl;

#include "Ellipse.h"
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for(inti=0;i<n;i++){
delete shapelist][i];
}
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class Shape { class Ball: public Shape {
public: public:
Shfa\pe( ) Ball( double r);
\éo;)d)move( const Vector void draw( );
virtual void draw( )=0; private:
orotected: double radius;
Vector position; b
b

ShapeDFA T UV MMIENLILY, ShapeDFI7
Alddrawz s g RELZTNIEXESE0,
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SurfaceZ R VT RIZT D,
Surface.hZ{&1E
Surface.cppHMisCrossing D
EEZIHE

gmake

./main

/*
Surface.h

*/
#ifndef _ SURFACE_H
#define _ SURFACE_H

#include "Vector.h"
class Ray;
class Surface {

public:

Surface( Vector & pposition, Vector & pwidth, Vector &
pheight );

virtual bool isCrossing( Ray * pray ) = 0;

protected:

bool testCrossing( double & k, double & |, double & m, Ray
* pray );

Vector position;

Vector width;

Vector height;

#endif
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C
C
C

ass Ball : public Shape {...};
ass Glass : public Material {...};
ass GlassBall : public Ball, public Glass {...};
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e ShapetMaterialt,Streamable
class Streamable {
public:

virtual int read( )=0;

virtual int write( )=0;

protected:
int classldentifier;

5
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ass Shape : virutal public Streamable {...};
ass Material : virtual public Streamable {...};

ass Glass : virtual public Material {...};

C
C
class Ball : virtual public Shape{...};
C
C

ass GlassBall : virtual public Ball, virtual
public Glass {...};

Ball::classldentifier&Glass::classldentifer(d[a]
LLDFET .
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int func(intiarg) {
intiarg; J/ChlET=8,

inti=10;
if(iarg>0){
inti=20;
for(inti=0;i<iarg;i++){
int i=30;
{
Int 1=40;

e M. VFH—LLTIDEIEFELAZLTIEULMFALY,
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namespace MySpace {
class MyClass {...}

}
o R—LANR—=ZADNMo>DF|FE
- RAO—TEEFEHFED
* MySpace::MyClass myobject;
— using namespaceE 529 5

e using namespace MySpace;
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cerrno’EE L, BRIHELTRO—TBEF:%ES
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 template<class T>
o URTZVIABLERFRIZHEZ D,

— 9 LHclassTIFXESTHRLY, inttdouble’i &4,
template<class T> class Queue {

T * get( int index );

int set(intindex, T * object );

T store[SIZE];
};
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template<class T> T tmax(T t1, T t2) {
if(tl>1t2 ) returntl;
else return t2;

}
« INZFFED,
double x = 10.0, y=20.0, z;
z = tmax<double>(x,y);
int ix = 10, 1iy=20, iz;
iz = tmax<int>(ix,iy);
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template<class T> class Tlist {
public:

Tlist( int size );

~Tlist( );

int put( int index, T * value );

T * get( int index );
protected:

T ** list;

int listsize;

5
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template<class T> Tlist<T>::Tlist( int size ) {
list = new T*[size];
listsize = size;
}
template<class T> Tlist<T>::~Tlist( ) {
delete [] list;
}
template<class T> int Tlist<T>::put( int index, T* value ) {
list[index]=T;
return index;
}
template<class T> T * Tlist<T>::get( int index ) {
return list[index];

}
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¢« FUTL—MERBSTISRENS,
#include “Tlist.h”

Tlist<int> ilist;
Tlist<double> dlist;

Tlist<MyClass> mlist;

mlist.put(0, new MycClass());
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— #include <547 35") &>

—ERDCDSATSIIEEABRBIZERIZHY. .h
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o CEE&TIldchar¥EdH|EL T FHZHKoT=.
— BRI X F'YOERTTXFINEELZ D,
- XFFDOAE—GEEE/NT DX TREIR,
— CHTIERELGXFIZAIZERZL TS,
e #include <string>
— stdBBIZRINICEZRIN TS,
e std::string
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std::string s(“Hello world”); //Z# D FE &= CE X F 5| THHAME

std::string t; //ZETRESE

t=s+“of c++”; [[FEEERA

std::string u = “12345”;

int i = atoi(u.c_str()); [/CEE DX FIANDEHE
char ¢ = u[3]; J/XFORERYEL
t.append(u); [/ XFHDFEE DRI DR
t.insert(10,”---"); [/3XFH| DR A

int ipos = t.find(“++”); [/ XFHDIEFR
t.substr(ipos); [/ER XXFHOERYHL

int length = t.size( ); [/ XFIDES
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e #include <iostream>
— stdBRIZRICERSIN TS,
o EEAH T
— std::cin (stdinl 2% i)
— std::cout (stdoutl| =Xt ity)
— std::cerr (stderrl 2%t )
« ELVA
std::cout << “Hello world!” << std::endl;
std::string command,;
std::cout << “Command: “;
std::cin >> command;
std::cout << “Command is : “ << command << std::endl;
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o A

int I;

std::cin >> i;

std::cout.width(10);

std::cout << i << std::endl;

e YZEaAL—A%EFES

#include <iomanip>

std::cout<<std::setw(10)<<i<<std::endl;

o X

std::cout<<std::hex<<i<<
<i<<std::endl;

o o u

<<std::oct<<ic<” “<<std::dec<
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e HAKK
double d;

std::cout << std::fixed << d <<
d << std::endl;

. A
std::cout.precision(8); //IINER 3 LU 8#T

std::cout << std::fixed << d << “ “ << std::scientific <<
d << std::endl;

std::cout << std::setprecision(8) << d;  //CH 1]

'Y Y4

~Nee

o

<< std::scientific <<
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#include <fstream>

std::ifstream f(“inputfile.dat”);

if(!If) { std::cout<<“Could not open.” << std::endl;
return 1; }

Int i;

f>>i;

std::string s;

f>>s:
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#include <fstream>
std::ifstream f(“inputfile.dat”);
char buf[256];
while( true ) {

f.getline( buf, 256 );

if( f.eof( ) ) break;

std::cout << buf << std::endl;

J
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#include <sstream>

std::istringstream s(buf);  //buflXBIDR—
int i;

S>>

std::string ss;

S>>SS,
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« HEXRKRDERER/
#include <limits>
numeric_limits<double>::min()

numeric_limits<double>::max()
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#include <cmath>

double d, e;

sqrt(d), pow(d,e)

sin(d), cos(d), tan(d)

asin(d), acos(d), atan(d), atan2(d,e)
sinh(d), cosh(d), tanh(d)

exp(d), log(d), log10(d)

ceil(d), floor(d), abs(d), fabs(d)
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#tinclude <complex>
std::complex<double> d;

WHER . AFERELEZRSNTLND,
o ELEX

#tinclude <cstdlib>

long long seed = 123456;
srand48(long_seed);

double d = drand48();
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« AVTT
— <vector>, <list>, <queue>. <map>% &
¢ Ji@%

— vector<T>::iterator




std::vector

#include <vector>

using namespace std;

vector<int> iv;

for(int i =0; i<10; i++ ) iv.push_back(i*2 );

cout << iv.size( ) << endl;

for(inti=0; i<iv.size(); i++) {
cout << iv[i] <<% }

cout << endl;



std::vector iterator

kg
iv.pop_back(); //
vector<int>::const_iterator it=iv.begin( );

while( it !=iv.end() ) {

cout<< *it++<< " }
cout << endl;
vector<int>:iterator jt=iv.begin( );

/5 EIXMEIE 5.
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throw&catch

o AN—FEMGETHINERR T S,

- 0TEIWVEZT 5. BELHI D5 HED

AN EDIGEER HETGE,

—%*Ll X9 DXL Z DEZE
FEOH LAl HLMELY,

« FISNDZITELDOITHEA

HNTHB.

=IESSIYA AN

— A \N—REERAI X T 515} 1 Zthrow T 5,
— FIAEANIZtryEI N TAVN—BEEVH L.

catch@ CTZ 45,

— 2T ScatchB] D EELNEE [Lstd::terminate() HI

¥ (5P
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¢ BINEEERT S,
class RangeError { };
o BISNEHITH
Shape * Shapelist::get( int index ) {

if(index < 0 | | index >= size ) throw RangeError( );
o St EZITELS
Shapelist sl;
try {

Shape * p;

p=sl.get(i);

[/ IR IE & LR
}
catch( RangekError ) {

)
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class Error{ };

class ZeroDivide : public Error{ };

class RangeError : public Error {
public: int index; };

class SyntaxError : public Error {
public: const char * statement; };
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try {

}
catch( ZeroDivide ) {

std::cerr << “Divide by zero” << std::endl;
}
catch ( RangeError e ) {
std::cerr << “Range error : “ << e.index << std::endl;
}
catch ( SyntaxError e ) {
std::cerr << “Syntax error at “ << e.statement << std::endl;

}

catch ( Errore ) {
std::cerr << “Undefined error” << std::endl;

}



T

throw®

class Thrower {
public:

void set( int index, double * values ) throw
( RangeError, ZeroDivide );

5



CLHEP

EIRIILEF—YEBRISATATIY
http://proj-clhep.web.cern.ch/proj-clhep/

Hep3Vector
— #tinclude “CLHEP/Vector/ThreeVector.h”

HeplLorentzVector
— #tinclude “CLHEP/Vector/LorentzVector.h”


http://proj-clhep.web.cern.ch/proj-clhep/

ROOT

o C+H+3EICED W =T—ARRBT TS vbTA4—
Is

e http://root.cern.ch/drupal/

o EXNT S LXONnTuple?fE T —RRITIZINE
I EEZ M E .



http://root.cern.ch/drupal/

aA—T 427 IL—I

o 75 R4 Enamespace
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Makefile

e JOYUSLDIEYAEEEL, OV IO —ER,

CC=g++

demo: demo.o

S(CC) —o demo demo.o

. demo&lﬂ?%ﬁj BERS X TESAENENINTINS,

X TIFIXZEE

TIFGESTEIXFEEDND,

o demo.oMEYAIEZENINTULVGELA, .CHIB.0xF1ES
HiEZmakeDNFIDTWNSD TEMNGELTEHLTES, K
795771 ILH\MBIZHBHEEIL

demo.o: demo.C MyClass.h



Makefilefm=
o I KSADAITOTORIFAILEFESIEZETTA
To5)%E5

demo: demo.o libDemo.a
S(CC) —o demo demo.o —IDemo

libDemo.a: Shape.o Box.o Ball.o Cylinder.o

S(AR) —r libDemo.a Shape.o Box.o Ball.o
Cylinder.o
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UML (Unified Modeling Language)

« ETUVY
- TR S LANDEFE,. TS LDIRSEL
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¢ JSAMDEE1R

Vector

—x : double
-y : double
—z : double

+Vector()

+Vector(in x : double, in y : double, in z : double)
+move(in x : double, in y : double, in z : double)
+getX() : double

+getY() : double

+getZ() : double

ry:

—private[B 14
+public/B 14
#protected/E 1%

+publiciR{EQ
#protectedi®{E()
—privatei®2{E(

DZRTUTL—b

B

+HEEO
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Ball iostream
Ball Vect
1 1
Ball Vect
I
1 1
Ball Shape
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