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class A

i ARPR A s
- M public:
IE”TU\ " 1%*): I}E int x;
protected:
int vy;
private:
int z;
. };
sl . (=3 e o [ ’
éliﬁ?*cﬂqﬂaﬂﬂﬂglﬁlﬂ'vﬁ class B : public A
{
// X is public
// y is protected
// z is not accessible from B
ri
Public Public Protected Private class C : protected A

{

// x 1s protected

Protected Protected Protected Private //y is protected
// z 1s not accessible from C

b

class D : private A

{

// x 1s private

// y is private

// z 1s not accessible from D

b

Public Protected Private

. Not accessible Not accessible Not accessible
Private

(R (FEER) (R=ER)
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class car : public vehicle { class bus : public vehicle {

class vehicle { public: public:

public:

Y virtual void display() const = 0; void display() const {......}; void display() const {......};
’ h b
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class shapef

public:

virtual void area()=0;
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class shape{ public: virtual void area()=0; };
class rectangle : public shape{ float w., h;
public : rectangle(float ww, float hn) {w=ww; h=hh;}
void area( ) { cout <<"\nareais: “<<w*nh;} };
class circle : public shape{ float r;
public: circle(floatrr) {r=rr;}
void area( ){ cout <<"\nareais: “<<3.14%*;} };
int main()

{
shape *ptr; rectangle ob1(5.10); circle ob2(10);

ptr=&ob1; ptr->area();
ptr=&ob2; ptr->area();
return O;



[El[fi: DoubleArray

class doubleArray

{
int low;
int high;
double *storage;

public:
doubleArray(int Ih = 0, int rh = 0): low(lh), high(rh)
{ storage = new double [high - low + 1]; }
doubleArray(const doubleArray &arr);
doubleArray &operator=(const Array & a);
double & operator[](int index);
~doubleArray() {delete [] storage; }
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&4 (Class Template)

SEWMAVTFHPALREN —MIRT, EREFHIFLELENS-
KL GRS HEIR O{EEIEEHFEIRE.

« EXFIEI:
template <class #R1EFF>

class Z£&{//---};

\J\




| 4E4R  (Class Template)

* gc*ﬁﬂiﬁlq:
FER R
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template <class #R1EFF>

aE

14

SEX—MEN, FEERPHIFLESRERS -
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class Z£&{//---};

ol BREURIR
temp late <fRIRFENS K>
{ o288 REB (P NSEEE)

//RRETRE AR
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EX—MZER. FJieE MREERY. ZErIEEHE

class doubleArray

{

int low; /
int high; I
double *storage; |
public: !
doubleArray(int Ih = 0, int rh = 0): low(lh), high(rh) :

{ storage = new double [high - low + 1]; }
doubleArray(const doubleArray &arr);
doubleArray &operator=(const Array & a);
double & operator[](int index);
~doubleArray() {delete [] storage; }

FAIERIFERY
- Rit. AWK > T THRAIREE
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EX—NZEN. AigE MREER. T2hEE

class doubleArray template <class T>

{ class Array
int low; {
int high; int low;
double *storage; int high;
public: T *storage;
doubleArray(int Ih = 0, int rh = 0): low(lh), high(rh) public:
{ storage = new double [high - low + 1]; } Array(int Ih = O, int rh = 0): low(lh), high(rh)
doubleArray(const doubleArray &arr); { storage = new T [high - low + 1]; }
doubleArray &operator=(const Array & a); Array(const Array &arr);
double & operator[](int index); Array &operator=(const Array & a);
~doubleArray() {delete [] storage; } T & operator[](int index);
) ~Array() {delete [] storage; }
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template <{&iRF.S>
IREIZEE KERE <D SE> BRREE (REAIER)
{
RREUR
}




template <typename T>
class Array {

private:

T xptr;

int size;

public:

Array(T arr[], int s);

void print();

};

template <typename T>
Array<T>::Array(T arr[], int s) {
ptr = new T[s];
size = s;
for(int 1 = 0; i < size; i++)
ptrlil = arrl[il;

¥

S 7y voky =— template <typename T>
REBET void Array<T>::print() {

for (int 1 = 0; 1 < size; i++)
cout<<" "<<x(ptr + 1i);
cout<<endl;

template_class_example.cpp

¥

int main() {
int arr[5] = {1, 2, 3, 4, 5};
Array<int> a(arr, 5);
a.print();
return 0;
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template <class T>
Array<T>::Array(const Array<T> &arr)
{

low = arr.low;

high = arr.high;

storage = new T [high - low + 1];

for (inti=0; i< high-low + 1; ++i)

storageli] = arr.storageli];
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« ArrayZK BRI RERESEIR, =8
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template <class T> template <class T>
Array<T> &Array<T>::operator=(const Array<T> & a) {T & Array<T>::operator{](int index)
{ if (index < low || index > high) {
if (this == &a) return *this; cout << " ARER "
delete [] storage; exit(-1);
low = a.low; }

return storage[index - low];

high = a.high; }

storage = new T [high - low + 1];
for (int i=0; i <= high - low; ++i)
storageli] = a.storage]i];

return *this;
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#include <iostream> T exit () &3RI&IERER. EH
#include <stdio.h> returnS{FRIETEBIE T T =T,
#include <stdlib.h> o

using namespace std; fFan, i=fTexit () XEWERSEZE,
class Test { Hitt a2 AEIL

public:

Test() { printf("Inside Test's Constructor\n"); }

~Test()
{
printf("Inside Test's Destructor");
getchar();
}  Inside Test's Constructor
I |
int main() { : :
Test t1;

// using exit(0) to exit from main
exit(0);




template <class T>

an

class queue //ih%z

{
public:

virtual int find(T x)=0; //#&tR A~ E 75 = S AIBA 5 & B iR T At
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template <class T>
class seqQue: public queue<T>
{
private: T a[10]; // M5 £ fi#
public:
seqQue(T b[], int n);
int find(T x);
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int a[30];
double b[20];
seqQue <int>ql(a, 30); //igohTEHFHENGIH
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ST B BRI S B> WRE;

« 0
int a[30];
double b[20];
segqQue <int> qgl(a, 30); FATTU BT ESmEq1FEKR23NER :

cout<<q1.find(23);
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FlanFk1pint. double. €13 H 2 tlEZE/struct Student, & ‘

struct Student m

( J <> L
intid; KIBER
float score; store_example.cpp




EERBEIEFI AL L R Store
| late <class T>
Store {
T item;
haveValue;

Store() :haveValue(fal

T &getElem(){

T ( 'haveValue

cout<<'"No value'<<endl;

(]

T prp—

store_example.cpp

) 1tem;

id putElem(
haveValue=t
item=x;




int main(){
Store<int>s1,s2;
s1.putElem(3);
s2.putElem(-7);
cout<<sl.getElem()<< “ “<<s2.getElem()<<end!;
Student g={1000,90}; ‘

Store<Student> s3; ‘n‘

s3.putElem(g); pro
cout<<s3.getElem().id<<endl; store_exa'mslé.cpp
store<double>d;

cout<<d.getElem()<<endl;

return O;




int main(){
Store<int>s1,s2;
s1.putElem(3);
s2.putElem(-7);
cout<<sl.getElem()<< “ “<<s2.getElem()<<end!;
Student g={1000,90}; ‘

Store<Student> s3; ‘n‘

s3.putElem(g); ———

- . _ . KEgiET
cout<<s3.getElem().id<<endl; //3A8)s3 =ML R store_example.cpp
Store<double>d;
cout<<d.getBElem()<<endl; //ddi&EEFTZ, BFIEFESHIE
return O; il ,

) : 3-7 |
1 1000 !
I No value |
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#15% 2543 (Error Handling)

Me debugging The bug

@
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#include <iostream>
#include <cmath>
using namesace std;

int main()

{
double a, b, ¢, x1, x2, dlt;

cout << "BRINGEAIBINEE: " << end|;
cn>>a>>b>>c

dt=b*b-4*a*c
X1 = (-b + sqgrt(dlt)) / 2/ a;
x2 = (-b-sqgrt(dl)) / 2/ a;

cout << "x1="<<x1 << " x2=" << x2 << endl:

return O;
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int main()

{
double a, b, ¢, x1, x2, dit;

cout <<"IFEHMIANINSH: "<<endl
cin>>a>>p>>c;

if (d==0) cout<<"RER—TXxFE"<<end;
else {
dt=b*b-4*a*c;
if (dIt >=0) {
= (-b +sart(dit)) /2/ a;
= (-b-sart(dit)) /2/ a;
cout <<'x1="<<x1 <<" x2="<<x2<<end;

}

else cout <<"ER" << endl; R )R B ST R FE A TS
}
return O;

}
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- FEHIE (throw)

BiEIK (try --- catch)
BT
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Feitd (throw)
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- HEREERFRER, MEIINREFREAZISEMENERER, JULRERE—E88EHE
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« throw Y&;
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Feitd (throw)

{EH

- SIEFAKERTERN, MESRNMETREAZIRELENEREE, JLEE—EaHE
SRR RZN SR SRR,

=ER

e throw XJ&;
131
o HFreturnfgidiE, FEEARERREL, 1BHREL, EWFIEEERNS.

511

throw myerror( “something bad happened” ); // myerror—1 2%, EUFES
throw 5; //int@—PAFRKE, 5E—NintKEIRIE L
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throw <mlitfyig(EE>:
s throwiBEIEE— P IR{EH . throwhZ{EH L2 EZEE, MNRZ(EH
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// Class DivideByZeroException to be used in exception
// handling for throwing an exception on a division by zero.
class DivideByZeroException {
public:
DivideByZeroException() : message( "attempted to divide by zero" ) {}
const char *what() const {return message;} /SRR RN THL2 55
private:
const char *message; //icFHIMKNEEE)
%
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double Div(int x, inty)

{
if (y==0)
throw DivideByZeroException();

return double(x) /y;

}




double Div(int x, inty)

{ IXRIEDBEIAMSERLER T — 4
if (y==0) DivedeByZeroExceptionZEAINIR, FF

AT SRR B E R di
throw DivideByZeroException(); gﬁ%ﬁi’gﬁ AREREE, divE

return double(x) /y;

}
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try{ tryiB AR S T TRt
BEHR =K —E =3
TRt 5 B 7D A
} try[EE A9 5 E Rk L I
catch(£#1 &#1) { &EizRFHIL }

catch(£82 S$#12) { A IBiZ R E R }




catchigzx B &®

SEaEeEEmEcatchitf, XX T:
catch (<#FFEHBRFEEE> <AESH>)
{
<EBEEERAL>
}

R
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- catch () HREBXEHRE.




TR

(Y =
(.1 ¥ )
2 3
\Z, aese) £&)
| B It
*
—
1 b THIN IR

7

c MR—ITFEESHNE, RELESRPE—ISHUSHEENH

XTR AT B R SR iz R EES, ARFHFEANEMAECatchiE
[, ITEELCEERF.

« MNEKIBET B CAtChALIBEZHAES, MR EMITE R, FHiF
iZzEEMEIRRCERE, BiFBA R BREEIZIERF




@
10
o)l

SEHIRLA]: RS

.

double Div(int x, inty )
{ if(y==0)
throw DivideByZeroException();

return double (x)/vy; }
int main()

{ int number1, number2; ‘

double result;

cout << "Enter two integers (end-of-file to end): "; m

while ( cin >> numberl >> number2 ) { n
KBRS

try { result = Div( numberl, number2 );
. o try-catch-example.cpp
cout << "The quotient is: " << result << end|I;

} catch ( DivideByZeroException ex ) {

cout << "Exception occurred: " << ex.what() <<'\n‘; }
cout << "\nEnter two integers (end-of-file to end): “;
}
cout << endl;

return O;
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double Div(int x, inty ) ‘

{ if(y==0)

throw DivideByZeroException(); (2) #cts ‘n‘

return double (x)/vy; }

o EBiER
int main() try-catch-example.cpp
{ int numberl, number2;
double result; tryfg@i;%q:@gTﬁjﬁg ]
cout << "Enter two integers (end-of-file to end): "; H:IIE-I“%‘-E/\Jf%EQ,DN, E}M
while ( cin >> numberl >> number2 ) { HTE=, mUiEHjtryiEﬁ]
try { result = Div( numberl, number2 ); R, HEAtryEENSEHE
(1) Tﬁg%— cout << "The quotient is: " << result << end|; &*D%fg
} catch ( DivideByZeroException ex ) {
cout << "Exception occurred: " << ex.what() <<'\n’; } (3) %IE
cout << "\nEnter two integers (end-of-file to end): “; %}ﬁﬁ}ﬁﬂﬂjﬁﬁ , E)lg‘m_“catch
} HifTcatch/5RNIES
cout << end|;
return O;

1



Enter tow integers (end-of-file to end); 100 7
The quotientis: 14.2857

Enter tow integers (end-of-file to end); 100 O
Exception occurred: attempted to divide by zero

Enter tow integers (end-of-file to end); 33 9
The quotientis: 3.66667

Enter tow integers {end-of-file to end):




Enter tow integers (end-of-file to end); 100 7
The quotientis: 14.2857

Enter tow integers (end-of-file to end); 100 O
Exception occurred: attempted to divide by zero

Enter tow integers (end-of-file to end); 33 9
The quotientis: 3.66667

SR IB Rk PR FEmain
F, XEERHEEFR.

Enter tow integers {end-of-file to end):
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int Div(int x, int y)
{iif (y==0) throw y;
return x/y;

}

RIRIRIAT
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int Div(int x, int y)

{
if (y==0) throw y;
return x/y;

}

int main()

{
try {
cout << Div(6,3) << endl;
cout << Div(10,0) << endl;
cout << Div(5,2) << endl;
}
catch (int) { cout << "divide by zero" << endl; }
cout << "It's Over" << end|;
return O;

2
divide by zero
It’s Over
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int Div(int x, inty)

{
if (y==0) throw y;

return x/y; 2
} divide by zero
int main() It’s Over
{
try { .
cout << Div(6,3) << endl; {jﬁlﬁ :

cout << D?v(l0,0) <<endl; . EQ& e ' QEMMIC:II*)-L%U

cout << Div(5,2) << end|;

) ﬁ?%,ﬁ '

catch (int) { cout << "divide by zero" << endl; }

) \=|:l —
cout << "It’s Over" << endl; '& . '&EQ{EE
return O;
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#include <iostream> int main()

#include <cmath> { double a, b, ¢, x1, x2, dlt;
cout << "IBEIAITNESE: " << endl;

class noRoot {}; cn>>a>>b>>c

class divByZero {}; try {

double Sqgrt(double x) dit = S.qrt(b "b-4*a%c)

{ if (x < 0) throw noRoot(); x1 =div(-b + dlt, 2™ a);

return sqrt(x); x2 = div(-b - dIt, 2 * a);

} cout << "X1=" << x1 << " x2=" << x2 << endl;
} catch (noRoot) { cout << "FEfR" << endl; }

double div(double x, double y) catch (divByZero) {cout << "RE—TIXKGIE" << endl; }

{ if (y == 0) throw divByZero(); return 0:

return x / y;

) }




REMELR

* TARRE
-« R LELH
« FE A%




5w A5 BA
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.+ void f();
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s FEREMENE SR
- void f() throw(); EHASERERH
« Void f() throw(toobig, toosmalll, divzero); F#<ihHtoobig, toosmall, divzero=fh & &
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class up{};
class down{};
void f(int i) throw(up. down);

int main()
{
for (inti=1;i<=3;++i)
try {f(i);} catch (up) {cout <<"up catched" << end!;}
catch (down) {cout << "down catched" << endl;}
return O;

}

void f(int i) throw(up. down)
{
switch(i) {
case 1: throw up();
case 2: throw down();

}




5 5% Al B 7

class up{};
class down{};
void f(int i) throw(up. down);

int main() (1) 7R
{
for (int i=1;i<=3;++i) (2) fo
try {f(i);} catch (up) {cout <<"up catched"<<end!;}
catch (down) {cout <<"down catched" << endl;} (3) 21
return O;
}

void f(int i) throw(up. down)
{
switch(i) {
case 1: throw up();
case 2: throw down();

}
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class up{};
class down{};
void f(int i) throw(up. down);

int main() (1) F3R
{
for (int i=1;i<=3;++i) (2) o
try {f(i);} catch (up) {cout <<"up catched"<<end!;}
catch (down) {cout <<"down catched" << endl;} (3) 21
return O;
}
void f(int i) throw(up. down)
{ o up catched
switch(i) { down catched

case 1: throw up();
case 2: throw down();

}
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- FIIEE

- XiE=Fnoexcept: void f() noexcept
- BEITHmiEssRIL

- IZEfnoexcept: HMRIAREGSHISE. W: noexcept(f)iE5REfalse
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- .{ Std : exception

(—'} std : domain_error ‘

<«——  std : bad_alloc

std : invalid_argument‘

«———  std: bad_cast

std : length_error ‘

A

std : bad_typeid

std : out_of _range ‘

A

std : bad_exception

std :logic_error < r std : overflow_error
~ std : range_error

A

“———— std : runtime_error

std : underflow_error

https://docs.microsoft.com/en-us/cpp/cpp/errors-and-exception-handling-modern-cpp?view=



https://docs.microsoft.com/en-us/cpp/cpp/errors-and-exception-handling-modern-cpp?view=msvc-170
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