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o CH+TT LUEEIEAT IR SREUAS B %8 Rt IF FLILI Ml 4
WA

o FREME X

int *ip1, *ip2;
string *pstring;
double *dp;

e 1T

int *ip1;
inti=255;
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Example 1: 8%}

inti=255;

int *pi = &i;

“Pi="pi+2; EENEREEEEEEER
J/im2 (i=i+2)

pi=pi+ 2;

// % pi & gk - .
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o FREFASEEWE
int *pi=0;
double dval;

HIAA AL BAE Ay HARSE TS R A HbE{E (&obj)

pi = &dval; //error, GRS {E: int* € double*

e & (void*)

B, &

void *pv = pi;
pv =pd;

RAFRE R XA S8, (HA2 TR R A EE R
AT LA R i i B S R i M Bk AR A
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Example 1: #84%} Example 2: #84%}
inti,j, k; intia[ 10 ];
int *pi = &i; int *iter = &ia[0];
g ’ int *iter_end = &ia[10];
pi = *pi + 2;
//1M2 (i=1+2) while (iter I= iter_end) {
pi=pi+ 2; do_something_with_value( *iter );

// Epi &tk F
/] BiAEiter 1A T — PN ITHR

++iter;



EEIEH SRR ony,

REliable, INtelligent & Scalable Systems

o TRENE ETRIRFI IR R RESAR KSR
— int* const cp
— int errNumb=0;
int *const curErr=&errNumb;
if (*curErr) {
errorHandler();
*curErr = 0;} //OK
curErr = &myErrNumb;  //Error
W EIRE R [ E =R E
— constint * cp BiF int const * cp
— constint*constcp; //H EfGEHE
*cp=+2; //Error



5| FIAY RE '~

REliable, INtelligent & Scalable Systems

Il L FE
— 51 AR — N U IR (R &k L.

o G| L RIae A
intival = 1024;
int &refVal = ival;  // ok: refVal & —/~&[nlival /%) 5] H]
int &refVal2; // Error

o SIH5RE ) FEX 5
— [ —¥8 &0 LAFR AR SEAA, 10 5| RS YIGEIL S, 5524k 2 a) B
RN B L&, AEBMK
— {8 A 51 U 18] s AR A5 50 0 22 4
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intival = 1024;
int &refVal = ival;

ival (refval)
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 Example: references
intival = 1024;

int &refVal = &ival; // Bz, refVal sg&int 288, AN Zint*
int *pi = &ival;
int *&ptrVal2 = pi; // ok: refPtr ;& — Mg A 8 £ H) 5] H

int min_val = 0;
refVal = min_val; // ival #% % B Amin_val F){E
//refVal 73A 5] FH #lmin_val L

refVal += 2;
int ii = refVal; / /485 ival AR KA IR 4 i
int *pi = &refVal; //Fival bt 461k pi
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o Gl HRE I B HE R S
bool get_next_value( int &next_value );

[/ R BT RPRES RHAE TN S L

Matrix operator+( const Matrix&, const Matrix& );

/] BN
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o HHFIRAF M A A R AL 1 — ZH A

— int test_scores|[];

o BUHITH MO TR T
int main()

{

const int array_size = 10;

intia[ array_size |;

for (intix = 0; ix < array_size; ++ix )
ia ix | = ix;
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512
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o HEHUE AR EmERIA N ——RI I HEAE g BRI 1 2 1E
extern int get_size();
const int buf size = 512, max files = 20;
int staff size = 27;

char input_buffer[ buf_size |;

char *fileTable[ max_files - 3 |;

double salaries[ staff size |; // 4&i%: IFconst AF &
int test_scores[ get_size() |; // % 1%: JEconst FRiA I
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o HAH T LI B A ] — Bk Y aa ik

— const int array_size = 3;

intia[ array_size] ={0, 1, 2 };
— intia[] ={0,1,2 };
— constint array_size = 5;

intia[ array_size| ={0,1,2 }; //1a[]={0,1,2,0,0}
— constchar cal[] ={‘C,‘+,+" }; /] 4EEE3
— const char ca2[] = "C++"; /] 4EE 4
— const char ch3[ 6 ] = "Daniel"; // 5% "Daniel" &7 NIt &R
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o AR R MBI, R BRI 5 A
B, T ELC++ /R S0V 75 WA 5] FH 2

const int array_size = 3;

intix, jx, kx;

int *iap [] = { &ix, &jx, &kx }; // ok: ZKH Hyint* (K F8 T 1 B4,

int &iar[] = {ix, jx, kx }; // BRIV FHEA

int ia2[] = ia; // Bz AR A I — N R — N 2

o EHEAEAHEE B Ak, I A TR




S i LT

REliable, INtelligent & Scalable Systems

o WA RA
— intia[]={...} //iafR& T EA I — Aoz bk
— *la==ia[0]
— la+1==&ia[1]
— ia[5] == *(ia+5)

512
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— intia[4][3]={{0}{1}{2}.{3}}
— intia[4][3]={{0,0,0},{1,0,0},{2,0,0},{3,0,0}}
— intia[4][3]={0,0,0,1,0,0,2,0,0,3,0,0}

- fiH
—ial[2][2]=1 = *(ia[2]+2)=1



22y

intia[4][3][2]={

110,1}1,10,3},{0,5}},
111,0},10,2},{0,4}},
112,3},13,0},16,0}},
113,71,10,9}3,{0,2}}}
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o XLV LS P AR A

* new
— NFEFNIETY (R0 R AR BE N A7 A ]
— WX R

— JFIR A5 A 20 S A TRE

e delete
— fRIRZEE— N5 A FHnew 1) & 16 R KT FR £
— HBZXF
— FHRETBOZ T BT HT b5 FH B A7 25 ]



new. #[1 delete ﬂE—rﬁ;
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¢ -FET\EILZ_‘/I\%WH

— int *ip = new int;

S P S = I ol
— JFREFR Az A R b, KR 25 ip

« ER, BADEARM IZBBUSUE I
— AEATBENLEE Ainton BB S5l
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o A[LMEH “HIEh1k 2% (initializer)” JRHIHIEA1L

— int *ip = new int(5);

o XFERONHHRELEIE N, PR AT NS
— WRJFIR BIHE A2 A 3R £

¢ EE%?EJ/EI[&/% H/‘Jﬂﬁﬁ
— £ B FAE R PRSP R R
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1. ip, —MMEFEHHTRE R R
2. ipfRFIXR, wHRARHA
- RRAFE SR AN
- IFHARETRA M
- CBERHH AT —— R dipdE i s
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o iR P A EE S SL R
— MigssSwoRA, (EERRMAG ST A eE—FF

« lun:
— WIREAIE T A IntSet
— IntSet *isp = new IntSet

— B2 PAT N AR
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o MWHEF DI EBHINE LEFFHE — 1 IntSethf 5
— IXFEEH | IntSetZR ) E X
o — MU 100 AL 124 (elts)
o — PR ES RS IEZ (numElts)

o LERXA GHrAE” BN B E A IE #3 IntSet::IntSet ()
— fEIntSett) EARSZIH, MiE#s ¥ numEltsi & N0
— RBeltsBH ALK AT TR
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o S AT 5] LU A delete R
— RBEEA A E I news! & 1)

o HLE N EE (built-in) BB IR AR A A BUEART B4 — A
— E AT A AT A B R

+ B, BB K AT A
— A58 AT LU HCAL U P mew () B 76t 5 28




Yj%ﬁﬂm% ffﬂ?ﬁar

REliable, INtelligent & Scalable Systems

AT AT LA 5% F new 61l i (I AD TR Y

— delete isp;

FE ] H (IIBR — 1> IntSet)

— IntSet R A7 3 18 R T 1) B 1 A8 1 (intAlint £ 4H)
— AT ESARAT AN I ER T A0 5

o {H7Z, JFIERTHE IIADTSLA 4 55 S F 02 itk

o [Ft, BATEKI
— G A S T S — R
— TR I LA M R 22 (destructor) SIS 24 Hh Y 85 ) 5




S OE S in,,

REliable, INtelligent & Scalable Systems

— X GRH A f JE B 5 AR AR PR R I 2R
— B HAF R SE (B BIREF A N)
o RMEAREIE T 48 Mz R fast, tosinitt
— fFltn
int *p1 = new int(1);
int *p2 = new int(2);
pl=p2;
o RXEENARAE R

J 2% \ 1

DPs: o2
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© PIANTEEE RIS R"2"
— JFHRAETRE R R R "1

o WA UREC 1 S N T

- JFH, FRRRRE:
delete p1;

delete p2;

o RFREC2 5 RN AFPTIR

« XJLFHUBEHTRARKER
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- R, REAMMESTREX D
— JREMAE R A A
— SR I 0 R 2 A AR

« {EHIHE BT
— IR HE X pliiE R Hee SRR A Ep1IH &
— HRE PR EE A RS IATEE

© EXHE PSRN R
— B AR 5 ST AR
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o IXFRANWAFEEE (memory leak)
— R R AR RN
— 2R r] Ae = Rk —FRES
— EIZIRES, PR EWEARRS BB N R
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o HTi#idnew() BN ZEINAER AR E T
— AT R R A HE

o E TR SR A CH+ AR P 1 D FR P A A A
— ANEAT R # A — A A
o AL AT LAV I — AL AL
— b T — N AT R R A 1
o HAlATFTIBAT HOFE 7 HAS B VT 1 /1B ek e
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o FEHBHEZE(RIAY, SLAYHE SANERGY, BUONEX “segments” :

address MAX

stack (grows down)

big void

heap (grows up)

globals
(fixed size)

text (the program)
(fixed =s1ze)

the little wvoid

address 0
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FH 2 Bt AR 7 40 B AR RS AL T SC A B text segment
— BT ik 2 TR] A AR )
o {HZIE A ZMNHIE 0 46
o BB EFRmiIFAE AR R =S H R
— B X EATHAT RIS
o NTHEEnew()rECHIX R, LT HEF
— En[LLm EYRE
o HREORN, SrER RO N AR
— ‘BRI LAA N
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o M MG A X SLIH
o MG AR

— N REETERIZE K S
o Mriads ) TAE T AH

o FEVFZRT, Mg s A AR S
o fHIE, FERNESS(ERHARTTVR) L 1 shAAFAE 2 1A H) 2R
— Mk Al 6 20 A7 BT BTG £ 2 ]

o« MridaRrl BUR N

~IntSet(); // Destroy this IntSet
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class IntSet {
int *elts; // pointer to dynamic array
int sizeElts // capacity of array
int numElts; // current occupancy

public:

IntSet(int size = MAXELTS);
// EFFECTS: create a set with size capacity;
// capacity is MAXELTS by default.
~IntSet(); // Destroy this IntSet
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o MRS an T
IntSet::~IntSet()

{

delete[] elts;

}
o VFE, WIEHET AR delete B ELRT
— ANRefd PR AER) delete BR1E AT

o KN Hnew([]E 2R BT % H 5 H delete [ B&
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o IIFE, HIntSett Y %t
— B R E s R

— AR ARG IR N BB A BHADTX 5, HoAfr i 28 4K
o STEHLEAT S R IR I g 3 S48 H
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o FTHIntSetxe X A LAZ) 2 b 61 g3 A EH B
— AR AR — 4

¢ *lHZ:

IntSet *ip = new IntSet(50); // a non-standard size

// do stuff
delete ip; // Destroys the IntSet
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- EEREIEZ G, FATATLA
— 3B ] AR AT IntSet(— MR £ R A B4
ol i E MR aber
o ST S0 RSN R AL 5 A

ip: o elts:
Stack: sk
nk:

Heap:

> big arra
2 2o
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e« {5 FHnewk 7 it 2% ]
— news1EH G L2 DR, AR R auviatt, FFHIR A

Fa mIX X R BFEE
int* pi = new int; /] BROATEEAL (E AR F)
char* pc = new char(‘a’); // 2 186

double* pd = new double[10]; /] FECARWIIEE A
— MRS TAELIEZER, newl i —Nbad alloc T #
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o f§i Fldeletefldelete[ TR/ 4 I

— deletefdelete[ JHEA# H newdAE 43 BC 1 A A7 25 010 25 B A7, BET8UT)
3 18] AT DA 338 89 73 Bic

delete pi; // BT G
delete pc; // BRSNS
delete[ ] pd; /] BB
— BECEERRE (nullfsE) BEEA ST EE
char* p = 0;
delete p; // TLFHEH
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class Person {

public:
Person(); // parameters omitted for simplicity
virtual ~Person();

private:
std::string name;
std::string address;

|7

class Student: public Person {

public:
Student(); // parameters again omitted
~Student();

private:

std::string schoolName;
std::string schoolAddress;

};
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bool validateStudent(Student s); // function taking a Student by value
Student plato; // Plato studied under Socrates
bool platolsOK = validateStudent(plato); // call the function

o AR, FTE R platods
— —{XPersonfyit 25 I H
— —kStudenf4)it 25 i FH
— VU¥Rstring# it 2814 F

bool validateStudent(const Student& s);

o J5H I U7 20 e 5 = )
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o TE G| T A ARG IE ] DL D) 1)
class Window {
public:

std::string name() const; // return name of window
virtual void display() const; // draw window and contents

};

class WindowWithScrollBars: public Window {
public:

virtual void display() const;

b
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void printNameAndDisplay(Window w) // incorrect! parameter
{ // may be sliced!
std::cout << w.name();
w.display();
}

WindowWithScrollBars wwsb;
printNameAndDisplay(wwsb);

«  wwsbfE &2 printNameAndDisplayl, 2 Z4{fiWindow & #l| 25w
- P!

void printNameAndDisplay(const Window& w)
 OK!
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o XTHNERA, fHlilint. float. boolZ, HAEH
o WTEHIRMELE NMclassZBEA, HWHFEA—EFEH
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class Rational {
public:
Rational(int numerator = 0,
int denominator = 1);

private:
intn, d; // numerator and denominator
friend
const Rational & operator*(const Rational& lhs, const Rational& rhs){

Rational result(lhs.n * rhs.n, lhs.d * rhs.d);
return result;

b
¥
Rational a(1, 2); //a=1/2
Rational b(3, 5); //b=3/5
Rational c =a * b; // ¢ should be 3/10
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inline const Rational operator*(const Rational& lhs, const Rational& rhs)

{

return Rational(lhs.n * rhs.n, lhs.d * rhs.d);

}

o inlinelFNIEANSZHE, GRS, MERFEE, NWAHRGREWTE
e miit, SALZE S e, A R AR A i AR ) R AR A
o [N, XESAERE T B G A
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