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SEERIEN
ST MRS MEBFAR | [ BEEA ...
!

SBZHIER I A S — IR EREE.

HI0: int a[10];
FRaABRHAE, 5107 5T=: a[0]..a[9]

f1a0: int a[5][3];
Ra BRI T HERE, HhE—HEG51M TR (0~4) , BEBINT
IR (0~2) , EERTEANECR15, TLRTFERSTI5NERIKIERE,

KICERER



SUHRYERE
- (EFIEUETTER
« BEHWITTEN,, fafER,
« BJLUEN 5 | FIERTTE.
- g0
a[0]=a[5]+a[/]-a[2*3]
b[1][2]=a[2][3]/2
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#include <iostream>
using namespace std;
int main() {
int a[10], b[10];
for(inti =0;i < 10;i++) {
alilj=i*2-1;
b[10 - i - 1] = ali];
}

for (const auto &e:a) /eEfor{Eh, @iHahE N TER
cout <<e<< "™

cout << endl;
for (inti=0;i <10; i++) // FRERER, @HbPENITE
cout << b[i] << " "
cout << endl;
return O;

)
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—EZBRYTFAE

SETTEERFFRIURER, BIIRUMEIRIEEEY, JTEREIE I FAY
98, WRCERER R LRIELER.

a0 :
int a[10];

T

a a[0] a[1] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9]

L{ﬁﬁﬁ%%ﬁﬁéﬁ%%ﬁﬁﬂmo
AR 4 — AN, PR
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—AHEEBRINIIRL

- HHEERTTEIPIRE

54N : static int a[10]={0,1,2,3,4,5,6,7,8,9};

- AJLARSE—ERnTcEIEEYE

g0 : int a[10]={0,1,2,3,4};

- EAHEEEATTEYMER, AILUIAEERIEK
fBlan: static int a[]={0,1,2,3,4,5,6,7,8,9}

i
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A EHIENS

- BT
fIan: float a[3][4];

a|0] dgg App Agp Ap3

A 3 ‘\ .
LA - a [ a[1] djg A App Aig
a|2] dyg dpp Ayy Apg

FEHalIFNEIN 9 -

dgg App Agpp Aoz Ay Agg Agp Ag3 Ayg Apg Ayy Apg

\
/
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—HEEAARIIIAL
- BATETHESE—MR, BIRFIRY

- f5l4N: static int a[3][4]={1,2,3,4,5,6,7,8,9,10,11,12}; . ﬁn%ﬂ’ﬂﬂﬁwﬂﬁém
« STHIH 4R RAIE Jei e A P R

i . . _ . BUH AP S AFAE R A
fBla0: static int a[3][4]1={{1,2,3,4},{5,6,7,8},{9,10,11,12}}: B stoti B

+ AR TURAIAH KR BRI 1A 150
- {5I%0: static int a[3][4]={{1},{0,6},{0,0,11}}; o HIER S ERAN L EW]

- FIHEEIRER, F14E MR LISHES e, FE N B AR R =
. fBlN: static int a[][4]={1,2,3,4,5,6,7,8,9,10,11,12}; PIIa TR, K H
. : static int a[][4]={{1,2,3,4},{5,6,7,8},{9,10,11,12}}; ENRAIIR LN E
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FERE EJ%)J!I‘*ﬂﬁ—/l\_ZE"‘&?E R— R, R EREREL, AERE
FEREL, DA EEATHIEZH, BHEERFRESTHSE—IITET, 1R
0| F & feta i ST o RAYA,
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#include <iostream>
using namespace std;
void rowSum(int a[][4], int nRow) {
for (inti = 0;i < nRow; i++) { R
for(intj = 1;j < 4; j++) ks _%Ez Aqsiﬁﬁ
a[i1[0] += afil[jl; g

}

}

int main() { //FEEAZY
[/TENXFaELE
int table[3][4] = {{1, 2, 3, 4}, {2, 3, 4, 5}, {3, 4, 5, 6}};
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[/ HEE TR o
for (inti=0;i < 3;i++) { BITER:

for(intj=0;j <4; j++)

cout << table[i][j] << " " 1 2 3 4
cout << endl; g Z gr g
} , - s A = Sum of row 0 is 10
rowSum(table, 3); //ERRFRREL, TTEZTH Sum of row 1 is 14
/TR R

L , , Sum of row 2 is 18
for(inti=0;1< 3;i++)

cout << "Sumofrow " << i << "is" << table[i][0] << endI;
return O;

}

GRSt
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gehle 2, LIEEBIFRRERIZEL, MREmFITHIENR

#include <iostream>

using namespace std;

void rowSum(const int a[][4], int nRow) {
for (inti = 0;i < nRow; i++) {

for(intj = 1;j < 4; j++)
alil[0] += a[il[jI; //FmiFsEix

}

}

int main() { //FEX 51
//RREREHI7 4

}
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» EMXIBRENH
KB HHRBDTENE,
- AR REBTTE
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ZUEHRA [ TR R 3
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« AP B— PN ITETRECERT, RS ai R SSEER ]
WEMZII SR,

- BIIHIIRMYIRIEE.

5: Point a[2]={Point(1,2),Point(3,4)};

- IR NETRISERTWINE, HTHEFERFAME
it (ERBEGAIERRZD)
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- TLERFTBRISEAFEIAMIERAEL, NIRAIEOAEIERAEL.

- Z2TCRNSINEERSERNER, TLEBEEENATLSERN
TS RREY,

- FILRORAWIERKAREIEN, FEFHETSHIIEREL
» [EEFE—NUSREMIRET, RFtEBE R —IRITHIREL,
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//Point.h
#ifndef POINT H
#define POINT H
class Point { //ZEB9EN
public: //5haREO
Point();
Point(int x, int y);
~Point();
void move(int newX,int newY);
int getX() const { return x; }
int getY() const { return y; }
static void showCount(); //ERSERER
private: //FAEEIRR
Int x, y;
};
#endif// POINT H
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//Point.cpp
#include <iostream>

#include "Point.h"
using namespace std;
Point::Point() : x(0), y(0) {

cout << "Default Constructor called." << endl;
}
Point::Point(int x, int y) : x(x), y(y) {

cout << "Constructor called." << endl;

}
Point::~Point() {
cout << "Destructor called." << endl;
}
void Point::move(int newX,int newY) {
cout << "Moving the point to (" << newX <<
X = newX;
y = newy,

}

<< newY << ")" << endl;
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//6-3.cpp

#include "Point.h"
#include <iostream>
using namespace std;

int main() {

cout << "Entering main...

Point a[2];
for(inti =0;i < 2; i++)

<< endl;

alil.move(i + 10, i + 20);

cout << "Exiting main...
return O;

<< endl;

IB1TEEER

Entering main...

Default Constructor called.
Default Constructor called.
Moving the point to (10, 20)
Moving the point to (11, 21)
Exiting main...

Destructor called.
Destructor called.
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« f51]: intvar;
- &var XRTE var EARFFAIEIRIBLIE
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IRETRE

- B
- fagt: A, %?IEUT@HIEW\JT ERIT
- 1EtTESE: AT EROPIRYES
. FHH5FDZEM
5] static inti;
static int* ptr = &j;

L
. 2|F ANt ER9EET ptr

2000

3010

REFRPEEX

2000

#2: *ptr = 3;
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¢ il:lifﬂ:;_t

FiERE HUERE 55T = YIMaHeIL,
- {3l

int *pa = &a;

° E:%‘ 1R

I RMHHERIER, XERATEHE A SO, B
e s

gL A— E8aAENET YRS — 1 EHEE
ARERA—WERFFFHSEZEAR VRN static 185t

il
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IR R ENEER

c 18 Ifﬂ:/_t

IR =B
AR Ml PERRIEIESRE SRS B eSS

. ﬁzﬁfﬁ'l"mimtﬂ’]@z‘uxsi&ﬂt%gn NERE, TEEEEEEL.
Zipll
- BIIHEE "7 RKIEEE XRIZEFIXISATRERITEIE
EJJ*P\JY? 53 BC A IR R [EIRYithiE
- Bll5h: BEOR LIRS TEST, %TE\TE%O
- SBFENELEBRIEM void SEAIRYIETT. ZISET AT LA /A2

BRI SRATMELL,

f5:  void *general ;
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B = Enullptr

« LIFRAOEENULLERIATIEETHYIAIRR :

= C/C++HINULLZZRNMBREZEBEBUGHIZE, EABRIFECETE M EES0, BHEN
(void*)0, FECHIRTUIREF, BREC++RIFI, XME5|&RESAR,

« C++11ERNnullptrXiET, SREAEER, KBNS
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IR EERSET
- RGBTSR RIS BRI, (B AS TN,

oJLUIERBIMIRISR,
- {51
int a;
constint *p1 = &a; //pl1EIEREERIEET
int b;

ol=8&b;  //IEH, plASHERTIANES
*p1 = 1; J/RERT G, FESETp BTSN R

TR
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IRITSRENREE

- EEHEITEE, WSt ~BREARREHIEE
- 51

I|LIJ

int a;

Int * const p2 = &a;

int b;

p2 = &b; /AEIR, p2RIsHtEE, BEAEENE
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- IEETPI0LEEREZRN
HE N EEtr SpiE M ERNR S EEEEn SRR E.,
-+ FEETHY++. --IBR

+ BXEER TR oA ER R,
- EENERENATIEITERNEIESRE, BEER—1 T2
PERIECIO .

-+ SISTTIERESHFERYEISSAETERT, 18T SREHIINRIGHIE
IHBERETEEN.
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short *pa=a

\

| *pa%fiTale]

J\

. *(pa+1)FF[ATa[1]

J\

. *(pa+2)%&[FTal2]

J\

. *(pa+3)5E[FTal3]
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SRR RIZR

- IBmERIEEEIERIIEE T B LU TR R RIEE.
TE A ANEEHERERYIEET, RIS S— BT ECERIXRA
HEILENXHY,
'f‘|'_ILX*D/—\»\ZIEﬂLEﬁ%FE‘M\%‘.‘EQ?&%iZE%o
Ha0: p==0gkp'=0
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FhITER, HMAILUEHEE,
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TE N IEREATTRAVIEE

- EXSME
5 int a[10], *pa;

pa=&a[0]; B pa=a;
- 29 EIREN NIE{ERR
- *pagi2al0], *(pat+l)Fi=alll, ... , *(pati)@iRali]
- afil, *(pa+i), *(a+i), pa[il&PRFHY.
IR AHES ar+, RNaEEAEEIN. BEE,
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IE—intBEiZHa, 5101 TER. A=MAEEEHSITER:
- (EREEBZFI TR
- ERRZEREB e NIER
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#include <iostream>

using namespace std;
int main() {
inta[10] ={1,2,3,4,5,6,7,8,9,0};
for(inti=0;1<10; i++)
cout << afi] << " %
cout << endl;

return O;

m KICERER



#include <iostream>

using namespace std;
iInt main() {
inta[10] ={1,2,3,4,5,6,7,8,9,0};
for(inti=0;1<10; i++)
cout << *(a+i) << " "
cout << endl;

return O;

m KICERER



#include <iostream>

using namespace std;
iInt main() {
inta[10] ={1,2,3,4,5,6,7,8,9,0}
for (int*p =a; p < (@ + 10); p++)
cout << *p << " %
cout << endl;

return O;
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FBRREE

« f5]: "program”

- BFFIEE. IWFFEN, 81MFAAa—1MFR, WL\ EE, B3R
BEENFREENE

- “program” HIMEREINP, FrX—chargBRIE L

- EHFETLARZE charE &85t

- const char *STRING1 = "program”;

KICERER



RAFFEEHEETAER (CXISFRTER)
- f5an

char str[8]={'p','r','0', g, 'r', &, 'm’, \0' };

char str[8] = "program";

char str[] = "program";

p r o g r a m \O
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e P Y o

- PUTIERE:. I SR 1’I5 %Bﬁ”%%'f'l_ﬁﬂ JEERREN, 1RARAT

- AFEFRKERAHER, FHnewn SRR *&gﬂ, E_ng
JdeleteF¥ERY, 1RELIN

. ff—ﬁ'E SCMKEXR T AESEHITERY, Sr-ESEH MriRYiE

=

"
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stringes
(FRERTEESSString R~ 8
stringSERR_E B X RFEB R ERIET %<
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string3S & FRYTLIERREYL

» string(); [/BRINKTIERREL, B —M<EH0RYE
K
string s1;

- string(const char *s); //FigstsEriERNF RS EE#RMAstring Iz
K
string s2 = "abc” ;

. string(const string& rhs); //SFIEAIEERZE
)
string s3 = s2;

L
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C:

string=_F Rt

s + t &R sTOtERER— N FTER
- s=t FAt&E s
e §== AldrsStESRHEZE

. sl=t s St2EEAE

- s<t FlErsEa/NTt (FRFHEINFLCR)

- s<=t Fs2ENTEEFETt (EFHITUFLER)
- s>t FlEsRBAATt (FRFEIRFFLER)

- s>=t FlsBEATEETt (RFHIUFLER)
- s[i] ERBEFRTRAINZR

- I

= string s1 = "abc", s2 = "def";

o strings3 =sl1+s2; //Z5ERE"abcdef"

= bool s4 = (s1<s2); /[/&RRtrue

2 char s5 = s2[1]; [/ERE

m KICERER



C:

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

//iRIEvaluedy(EkHtrueskfalse
//title IR =F

inline void test(const char *title, bool value)

{

cout << title << " returns "
<< (value ? "true" : "false") << endl;
}

GRSt
KICEER A

.

int main() {

string s1 = "DEF";
cout << "sTis" << s1 << endl;
string s2;

cout << "Please enter s2: ";

cin >> s2;

cout << "length of s2: "

//ECBIEE AT
test("s1 <= \"ABC\"", s1 <= "ABC");
test("\"DEF\" <= s1", "DEF" <= s1);

<< s2.length() << end|;

/NERIEE AN

s2 +=s1;

cout << "s2 =s2 + s1:
cout << "length of s2: "
return O;

<< s2 << endl;
<< s2.length() << end|;



BE . MBI TFATER?

- AcinfY> >EB{ERFMAFRER, SLUSEBIEADER, SIERENRESE
N—[E] N\ BT 41sEEY
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AT

- getlineAT LI NI TFREE (B8 fEstring3L324) |, flan:
= getline(cin, s2);

- AT, AJIMERREDRMAMEAFHRERIRS (HIIHES.
S52) |, BoOREEAgetlinelIE 3/ S4BT, a0
= getline(cin, s2,',");
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include <iostream>
#include <string>
using namespace std;
Int main() {
for(inti=0;1 < 2;i++){
string city, state;
getline(cin, city, ,");
getline(cin, state);
cout << "City:" << city << " State:" << state << end|;

}

return O; e
! BITER
Beijing,China
City: Beijing State: China
San Francisco,the United States
City: San Francisco State: the United States
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feETEA

- BTt ERERTE
5: Point *pa[2];

|

pa[0],pa[ 1] MEFTZHRY
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#include <iostream>
using namespace std;

int main() {
int line1[] ={1,0,0}; //FERERIE—1T
int line2[] = {0, 1,0}; //FERERIE 1T
int line3[] ={0,0,1}; //FEERE=1T

//TE X BB EFTEERF IR
int *pLine[3] = { line1, line2, line3 };
cout << "Matrix test:" << endl;
/5 RERE
for(inti=0;i< 3;i++){
for(intj=0;j < 3; j++)
cout << pLine[il[j] << " ";
cout << endl;

}

return O;

}

EIHEER Y
Matrix test:
1,0,0
0,1,0
0,0,1



XL 516-8 RIS ETEABFOAN ™ —24E450H
int array2[3][3] ={{ 1,00}, {010}, {0,0,1}}

pLine
'

pLine[0] | pLine[1]] pLine[2]

AT
array2

I

! [ i
array2[0] array2[1] array2[2]
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SEHEAREIZSEL, ILAERE RIS 8T N E R E
ST IREHEMIEIE, STTEURIIT SR

- FERGE—HIE, RTEMILEITHERRE
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#include <iostream>
using namespace std;
void splitFloat(float x, int *intPart, float *fracPart) {
*intPart = static_cast<int>(x); //BXBVEEEER o
*fracPart = x - *intPart; //BXxBY/\EGEB
}
int main() {
cout << "Enter 3 float point numbers:" << end|;
for(inti=0;1 < 3;i++){
float x, f;
int n;
cin >> X;
splitFloat(x, &n, &f); //“"‘E'fmiﬂj’l?j];kﬁ
cout << "Integer Part =" << n << " Fraction Part =

}

return O;

}

<< f<<endl
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#include<iostream>
using namespace std;
constint N = 6;
void print(const int *p, int n);
int main() {
int array[N];
for(inti =0;i < N; i++)
cin>>arrayl[il;
print(array, N);
return O;
}
void print(const int *p, int n) {
cout << '{" << *p;
for(inti=1;i<n;i++)
cout << ", " << *(p+i);
cout << "}" << end|;

}
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FRETERENAIE X2\

FhESRE FuESSE *REER()
{ //REURES]
}
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» ARG RS BB B EREEREIE

 SEIRAIGF EFRHSTPENEEEERREINREIZS AL, BEdREMbIL
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Int main(){
int* function();
int* ptr= function();
*prt=5; //fEkafvizia)!
return O;

}

int* function(){

int local=0; //AFE#SBEER R E/FRIERNS R IR T ARREUKA

return &local;

Y/ RENE1TERAY, TElocalfiREmy
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- REREH EREET AR REEN. S5
o 1EFRRYAF:

FRHFENEE, EFRHPINZEETRHITE MR R, REEF—THEAMIE, XHE
BIEE I

M AZE%EM#



KICERER

#include<iostream>

using namespace std;
int main(){
int array[10]; //FEREFENBIEA
int* search(int* a, int num);
for(int i=0; i<10; i++)
cin>>arrayl/il;

int* zeroptr= search(array, 10); //{SEREHEENSHIUHELSF

return O;

}
int* search(int* a, int num){ //$8§tafgmIEREPE X AIEIEH
for(int i=0; i<num; i++)
if(a[i]==0)
return &ali]; //AREIAMBLHERBITTEREFREIFENXAY

return O;

Y/REOTITERAT, alilAvEiH{AEAL



ES=)

- IREIRFESTEBRETERETEE. GiAREI
- IEFRRIBIF

EFREFEE S FED ECneviR FEUSHIRFILR FIZS EREZE S ZE Y, (BRAREFSECH
BRAER—H5, BEIEAETICEN, BRRNFER

m AZE%EM#



#include<iostream>
using namespace std;
Int main(){
Int* newintvar();
Int* intptr= newintvar();
*intptr=5; //ABIANERGE ZE WAL
delete intptr; //MIRICEXEREN, SEMAFHER
return O;
}
Int* newintvar (){
Int* p=new Int();
return p; //IR[EIRVHBLHERIBYE NS D ECRIZE)
Y/ REOEITEEREY, pHAIHELH B
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» REGETTIERNRIEFCREEEX,
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1§J§ID4%I;| SRR EASEUTIRE— M REL, S ELIEBUSHIRERILIRE
HIERARIRYGA.
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E\I

ME— M TERE compute, W NEEHITERMNTE., B—1FESA
ERENRSIAREAVIEET, RIBEARRSLESRE, AARNEZHITITR

ME=RE: KT EBHNEXNE. =/IVE. fl. 23IAX=1KREL
{ELZ, ,LJﬂcomputeIIléﬁZ
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#include <iostream>
using namespace std;

int compute(int a, int b, int(*func)(int, int))
{ return func(a, b);}

int max(int a, int b) // Sk X/(E
{ return ((a > b) ? a: b);}

int min(int a, int b) // k&/M&
{ return ((a < b) ? a: b);}

int sum(int a, int b) // 3k#0
{ return a + b;}
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int main()

{
int a, b, res;
cout << "IFEINEZa: " cin >> a;
cout << "IHINEZDb: " cin >> b;
res = compute(a, b, & max);
cout << "Maxof " <<a<<"and" << b <<
res = compute(a, b, & min);
cout << "Minof" <<a<<"and " << b <<
res = compute(a, b, & sum);
cout << "Sumof " <<a<<"and " << b <<
}

IS
IS

IS

<< res << endl:
<< res << endl

<< res << endl
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XIRIGET

- WHRIBTTENZN
R IRISHS,

1A Point a(5,10);
Piont *ptr;
ptr=&a;

- BITEEHARN SRR
PSE R 1=t e s Bt
ptr->getx() tHZF (*ptr).getx();
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//6 12.cpp
#include <iostream>

using namespace std;
class Point {
public:
Point(int x = 0, inty = 0) : x(x), y(y) { }
int getX() const { return x; }
int getY() const { returny; }
private:
Int x, y;
y
int main() {
Point a(4, 5);
Point *p1 = &a; //EMXISISET, FHarUitbutsliait
cout << p1->getX() << endl;//FBigEHERINISE KR
cout << a.getX() << endl; //BYNRBZHEINISRKR

return O;




thistg§t

- RETRIF— N IREFSARRET.
- TE AR BRI ERIRIR,

o HEE—MURIBEARRREET, RASTEZTRAIMUIIRZGthistgEsT, A
Q%EJZJ\ BREL, AR EREINSRAVEIER IR THER(ERY, FRSERA T thisig
- 5190 PointzSAYget XERENFANES] :
return X;
HETF:

return this->x;

M AZE%EML?



M AZE%EM#

class Fred: //gum3|E=EA

class Barney {

Fred s, //38i%: SKFredBYEBREATS
b
class Fred {

Barney y;
b



class Fred; / /B[RS |FH=H8R

class Barney {
Fred *Xx;

}s
class Fred {

Barney vy,
}s

M AZE%EM#
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HISERIERFERIER new
- new FEBRIZT(HIIRHESED)
- IHgE:

« EREFITERE, BIBRTENTREISRIIRERE, FHRIBUSEHTIRE.

« EASEIWRN: NREDRNSE, KSR TIRN, IRKERESIYR
a2, FHTRL, FoENRFTIREAHE, WRBESENRUSENZ,
#05a1790,

« MREEL MRS, LIRSS EASEERMEREIH TR,
MR BIESHDEHSEEEBESEIRUESHENT, REUAMIEREIRL.

GER(E: pDD: TREIRVISET, BEEFOENAE, KN NEHRE.

KICERER

~.1




SEHIERTFHEERF new  (£R)
new KEIET [FAR | [HEFAR .. 0

- IHgE:
- EFERFHNITEIE, BEBRATEFEHRTENISEEBNARF=E], JJLg ()" B¢)nts!
TWRNZ,

- MNRE )", BN TERIBSHRIT "new T()" FTE0EI TR EY G ZUAER.
éiﬁﬂ%éﬁﬁ ‘0", SIENTERVIBKSHIT "new T" FHEHITBHHI A RER.
55RE:
o ﬁﬂﬁg\]ﬁﬁ%ﬁﬂb , REI—MERFT D ECRFEE LRI,

a0 :

double* array=new double[n]();

char (*fp)[3];

fp = new char[n][3];
- WNERELM: HIHFE,

KICERER




char (*fp)[3];

fp fplo][e:

fp+1

M AZE%EM#



I AFE/ERdelete

- delete ¥8%1p

- D088 BpUSTpFriiERIRNE. pUaEnewiE{ EHRENE.,

+ delete[] #5%1p

- IJ8E: BBUSTTpATiEEAIEHE. p/iEAnewECSRIRISE B,

KICERER
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#include <iostream>
using namespace std;
class Point {
public:

Point() : x(0), y(0) {

cout< <"Default Constructor called." < <endl;
}
Point(int x, inty) : x(x), y(y) {

cout< < "Constructor called."<<endl:
}

~Point() { cout<<"Destructor called."<<endl; }
int getX() const { return x; }

int getY() const { returny; }

void move(int newX, int newY) {

X = newxX;
y = newy,
)
private:
int x, y;

X



GRSt
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iInt main() {
cout << "Step one;:

Point *ptr1 = new Point; / /BRI AR R
delete ptr1; //MERXIZR, BalERRITIOREL

cout << "Step two:

<< endl;

<< endl;

ptr1 = new Point(1,2);

delete ptri;

return O;

BTG R:
Step One:
Default Constructor called.
Destructor called.
Step Two:
Constructor called.
Destructor called.




#include<iostream>

using namespace std;

class Point { //ZERY=BARI6-16, HE )

iInt main() {

Point *ptr = new Point[2];  //BIEXISEE
otr[0].move(5, 10); //BFIEFHhREETERIRR
otr[1].move(15, 20); //BITIEEHhIREBTTRRIRR

cout << "Deleting..." << end];

delete[] ptr; [IMBREBNIREE
return O; IEITER

}

Default Constructor called.
Default Constructor called.
Deleting...

Destructor called.
Destructor called.

R mHEE
(8@ KIRHL




#include <iostream>
using namespace std;
int main() {
int (*cp)[9][8] = new Int[7][9][8];
for(inti=0;i<7;i++)
for(intj=0;) <9; j++)
for (intk =0; k < 8; k++)
*(*(cp + i) +j) + k)= (i*100 +j*10 + k);
for(inti=0;i<7;i++){
for(intj=0;)<9;j++){
for (intk =0; k < 8; k++)
cout << cp[il[jlfk] << " %
cout << endl;

}
cout << endl;
}
delete[] cp;
ek 3 return O;
m KRB }



R ENSE R T Bl R

- BINENE, BETEE
o FENTANMRREB AT FE LV AR EE B
- HRAEREENES, FTFEE

- FJLAERAEEEITTRRIGE M kit
- FHassertski@&, assertRTEERAATARR

m AZE%EM#



#include <iostream>
#include <cassert>
using namespace std;
class Point { //ZEBYE=HBBEHI6-16 ... };
class ArrayOfPoints { //TNSERLRZS
public:

ArrayOfPoints(int size) : size(size) {

points = new Point[size];
}

~ArrayOfPoints() {
cout << "Deleting..." << end|;
delete[] points;

}

Point& element(int index) {
assert(index >= 0 && index < size);
return points[index];

}

private:
Point *points; //38RIZNSEEE Nt
int size; //EFERK )N

[
-~ e



iInt main() {
Int count;
cout << "Please enter the count of points: ";

cin >> count;

ArrayOfPoints points(count); //8ll%

EEENTSR

points.element(0).move(5, 0); //iBIRIEEHITTE=RIR
points.element(1).move(15, 20); //iAIBEETTERIRRR

return O;

}

BE: AMtZLelementiHEHREINISAISIF?
- iR “S|A” AJUABREETIREHEITRAIER
A9E4Ac=. MRRME “(E” MWHERMO T —

T "BIF |, Bl "RIF" B

HPRYTTE=ER

R mHEE
(8@ KIRHL

RIERREN

IB1TEEER

Please enter the number of points:2
Default Constructor called.

Default Constructor called.
Deleting...

Destructor called.

Destructor called.



EREHEET

- ENEEATFEESE LBMNE, B3 LiE.
. Co+ 1 RAUSABIEEHORIESTR, RIIREIRAIRG T — i, SHl—
EEENNFERE

I'I'

m AZE%EM#



C++T1REREETT

: g;\ique_ptr ARFZMEFHEERIR, IR EEFRIMoveRREEEZ1E

- shared ptr : SMEHHEERIR
- weak_ptr : T’ér&ﬁushared_ptr (BENEEE RIS &R0

m AZE%EML?



vectorEa
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FM+HLEEvector?

- HEIHURENESEER, BaltUEMmIER.
- FEHTIRESIOE.

- f5l6-18FhEZ=RYArrayOfPointstBi L 7 ZS(LITIRE, (B RERT—HISSEIRIEN
28,

m AZE%EM#



vectorXISRAITE X,

- vector<yoZERE> FANSREBFHEKE);
- {51

vector<int> arr(5)

K/ INI5RTIntENH

KICERER



vectorXJgRAY(EH

XT"‘SI@TU%E’EI
« SEEHEEEHEEFI:
- vectorfIRE [ Mr&ix( ]
o vectorZ AR BA T REE S it
¢ &?QWQEKJE
= FHsizepREN
- FEBXISRA size()

M AZE%EM#
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#include <iostream>
#include <vector>
using namespace std;

/i EEBarrh T ERESE
double average(const vector<double> &arr)
{
double sum = 0;
for (unsigned i = 0; i<arr.size(); i++)
sum += arrli;
return sum / arr.size();

}
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int main() {
unsigned n;
cout << "n="
cin >> n;

vector<double> arr(n); //BlIE
cout << "Please input " << n <<"
for (unsigned i = 0; 1 < n; i++)

cin >> arr[i];
cout << "Average ="
return O;

EEERT SR

real numbers:" << endl;

<< average(arr) << end];
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#include <vector>
#include <iostream>
Int main()
{
std::vector<int> v = {1,2,3};
for(auto i = v.begin(); i 1= v.end(); ++i)
std::cout << *i << std::endl;

for(auto e : v)
std::cout << e << std::endl;

}



e S
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;fT%J &%J j/ %E%U

> SCINNSSRIBEHE TR — XN EH.

o B EFIANISREIEN RSN, FAREETNZISHKREAE, MEEEitrs
XISIHITES,
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#include <iostream>
#include <cassert>
using namespace std;
class Point {

//ZERE=BERE516-16
%

class ArrayOfPoints {
//Z=HI=BRE)516-18

M AZE%EML?
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int main() {
Int count;
cout << "Please enter the count of points: ";
cin >> count;
ArrayOfPoints pointsArray1(count); //ElIEEXT5REH
pointsArray1.element(0).move(5,10);
pointsArray1.element(1).move(15,20);

ArrayOfPoints pointsArray2(pointsArray1); //BIiZEgIZ

cout << "Copy of pointsArray1:" << end|;
cout << "Point 0 of array2: " << pointsArray2.element(0).getX() << ", "
<< pointsArray2.element(0).getY() << end|;
cout << "Point_1 of array2: " << pointsArray2.element(1).getX() << ", "
<< pointsArray2.element(1).getY() << end|;



KICERER

pointsArray1.element(0).move(25, 30);
pointsArray1.element(1).move(35, 40);

cout< <"After the moving of pointsArray1:"<<end|;

cout << "Point 0 of array2: " << pointsArray2.element(0).getX() <<

<< pointsArray2.element(0).getY() << end|;

cout << "Point 1 of array2: " << pointsArray2.element(1).getX() <<
<< pointsArray2.element(1).getY() << end|;

return O;

n n
I

n n
I



116-21 IS ATEESH!

EITERAT:
Please enter the number of points:2
Default Constructor called.
Default Constructor called.
Copy of pointsArray1:
Point O of array2: 5, 10
Point_1 of array2: 15, 20
After the moving of pointsArray1:
Point 0O of array2: 25, 30
Point 1 of array2: 35, 40
Deleting...
Destructor called.
Destructor called.
Deleting...
AT B RERHINEITIRIR.



SRS

pointsArrayl [ 4 4

oints ;ﬁgﬁﬁﬁ%lﬂﬁ
pointsArrayl psize ngﬁﬂﬁﬁ
pointsArrayl ] % 4
JGE G A AE
pointsArrayl points . .
size jéf%Uﬁﬁ
pointsArray?2 pOints//

size
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#include <iostream>
#include <cassert>
using namespace std;
class Point { //Z£R975EBE516-16
b
class ArrayOfPoints {
public:
ArrayOfPoints(const ArrayOfPoints& pointsArray);
//E bRk R E1F6-18
y
ArrayOfPoints::ArrayOfPoints(const ArrayOfPoints& v) {
size = v.size;
points = new Point[size];
for (inti =0;i < size; i++)
points[i] = v.pointsli];
}

int main() {
//fAf516-20
}



EFRNETERNT:

Please enter the number of points:2
Default Constructor called.
Default Constructor called.
Default Constructor called.
Default Constructor called.

Copy of pointsArray1:

Point 0 of array2: 5, 10

Point_1 of array2: 15, 20

After the moving of pointsArray1:
Point 0 of array2: 5, 10

Point_1 of array2: 15, 20
Deleting...

Destructor called.

Destructor called.

Deleting...

Destructor called.

Destructor called.

Q mpEE
S& KIRUL



pointsArrayl %4

JGE d A A
pointsArrayl points § Bt
S
pointsArraylH %4
TG i AT
pointsArrayl : Pzizzs - il
pointsArray?2 \/ points -
size
pointsArray2 {41
JCE i FH A
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