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class ClassA 

{ 

 /* A default constructor is generated automatically by the 

comipler. */ 

}; 

 

class ClassB 

{ 

public: 

 ClassB(int dummy){ } 

 /* This class has NO default constructor */ 

}; 

 

class ClassC 

{ 

public: 

 ClassC(){ } 

 ClassC(int dummy){ } 
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 /* This class has a default constructor because it was  

 declared explicitly. */ 

}; 

 

int main(int argc, char *argv[]) 

{ 

 ClassA a; 

 // ClassB b; this line executes a compilation error 

 ClassC c; 

} 

#include <iostream> 

 

using namespace std; 

 

class ClassA 

{ 
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private: 

 int m_value; 

  

public:  

 ClassA(int value = 0){ m_value = value; } 

 /* A copy constructor is automatically created! */ 

  

 void Show() { cout << "ClassA: Value = " << this->m_value << 

endl; } 

}; 

 

class ClassB 

{ 

private: 

 int m_value; 

  

public:  

 ClassB(int value = 0 ){ m_value = value; } 

 ClassB(const ClassB &obj) { m_value = obj.m_value; } 

  

 void Show() { cout << "ClassB: Value = " << m_value << endl; } 

}; 

 

int main(int argc, char *argv[]) 

{ 

 cout << "a...\n"; 

 ClassA a(7); 

 a.Show(); 

  

 cout << "\ncopy of a...\n"; 

 ClassA aCopy(a); /* The compiler copy constructor is executed */ 

 aCopy.Show(); 

  

 cout << "\nb...\n"; 

 ClassB b(9); 

 b.Show(); 

  

 cout << "\ncopy of b...\n"; 

 ClassB bCopy(b); 

 bCopy.Show(); 

} 
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a... 

ClassA: Value = 7 

 

copy of a... 

ClassA: Value = 7 

 

b... 

ClassB: Value = 9 

 

copy of b... 

ClassB: Value = 9 

1. MyClass(const MyClass &c) { } 

2. MyClass(MyClass &c) { } 

3. MyClass(const MyClass &c, int value = 0) { } 

 ועוד...
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#include <iostream> 

#include <cstdlib> 

 

 

using namespace std; 

 

class ClassA 

{ 

private: 

 char *m_strValue; 

 int m_nId; 

public: 

 ClassA(const char *strValue) { m_strValue = strdup(strValue); } 

 void SetId(int id) { m_nId = id; } 

 ~ClassA()  

 {  

  cout << "Object ID: " << m_nId << ", trying to release the 

address: " << (int)m_strValue << "\n"; 

  std::free(m_strValue);  

  cout << "success\n"; 

 } 

}; 

 

int main(int argc, char **argv) 

{ 

 ClassA a("Hello world."); 

 a.SetId(1); 
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 ClassA aCopy(a); 

 aCopy.SetId(2); 

} 

Object ID: 2, trying to release the address: 202032 

success 

Object ID: 1, trying to release the address: 202032 

ClassA(const ClassA &c) { m_strValue = strdup(c.m_strValue); } 
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#include <iostream> 

 

using namespace std; 

 

class Complex 
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{ 

private: 

 double m_real, m_imaginary; 

public: 

 Complex(double real) { m_real = real; m_imaginary = 0.0; } 

 Complex(double real, double imaginary) { m_real = real; 

m_imaginary = imaginary; } 

 void Show() { cout << "(" << m_real << ", " << m_imaginary << 

")\n"; } 

}; 

 

int main(int argc, char **argv) 

{ 

 Complex z1(3); 

 z1.Show(); 

  

 Complex z2 = 4; 

 z2.Show(); 

} 

(3, 0) 

(4, 0) 

class String 

{ 

 ... 

public: 

 String(size_t bufferSize) { m_buffer = new char[m_bufferSize = 

bufferSize]; } 

 ... 
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}; 

String s = 'A'; 

#include <iostream> 

#include <cstring> 

 

using namespace std; 

 

class String 

{ 

private: 

 char *m_buffer; 

 int m_bufferSize; 

public: 

 explicit String(size_t bufferSize)  

 { m_buffer = new char[m_bufferSize = bufferSize]; } 

  

 String(const char *str)  

 {  

  m_bufferSize = std::strlen(str) + 1; 

  m_buffer = new char[m_bufferSize]; 

  std::memcpy(m_buffer, str, m_bufferSize); 

 } 

  

 void Set(const char *str)  

 { strncpy(m_buffer, str, m_bufferSize); m_buffer[m_bufferSize - 

1] = '\0'; } 

  

 void Show() { cout << m_buffer << endl; } 
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 ~String() { delete[] m_buffer; } 

}; 

 

int main(int argc, char **argv) 

{ 

 // String s = 5; ERROR!! 

 String s1(5); // OK! 

 s1.Set("Hello world"); 

 s1.Show(); 

  

 String s2 = (String)5; 

 s2.Set("Oh yehh"); 

 s2.Show(); 

} 

Hell 

Oh y 

#include <iostream> 

 

using namespace std; 

 

class ConstClass 

{ 

private: 

 const int m_relative; 

 int m_value; 

  

public: 
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 ConstClass(int relative, int value) : m_relative(relative), 

m_value(value) { } 

 void WhoIsGreater() 

 { 

  if(m_relative > m_value) 

  { 

   cout << "relative > value" << endl; 

  } 

  else if(m_relative < m_value) 

  { 

   cout << "relative < value" << endl; 

  } 

  else 

  { 

   cout << "relative == value" << endl; 

  } 

 } 

}; 

 

int main(int argc, char **argv) 

{ 

 ConstClass(7, 9).WhoIsGreater(); 

 ConstClass(9, 7).WhoIsGreater(); 

 ConstClass(8, 8).WhoIsGreater(); 

} 

relative < value 

relative > value 

relative == value 
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#include <iostream> 

 

using namespace std; 

 

class base 

{ 

private: 

 int a, b; 

  

protected: 

 int c, d; 

  

public: 

 int e, f; 

 base() { a = 1; b = 2; c = 3; d = 4; e = 5; f = 6; } 

}; 

 

class derived : private base 

{ 

public: 

 int g, h; 

 derived() : base() {g = 7; h = 8; } 

 void func() 

 { 

  // 'base::a' : cannot access private member declared in class 

'base' 

  // a = 1; 
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  // OK 

  c = 12; 

 } 

}; 

 

class anotherDerivation : private base 

{ 

public: 

 int g, h; 

 anotherDerivation() : base() {g = 70; h = 80; } 

 using base::e; 

 using base::c; /* OK */ 

  

 // 'base::a' is not accessible from  'base' 

 //using base::a; 

}; 

 

int main(int argc, char **argv) 

{ 

 derived d; 

  

 // OK 

 d.g = 10; 

  

 // 'type cast' : conversion from 'derived *' to 'base *' exists, 

but  

 // is inaccessible 

 // base *pB = &d; 

  

 // 'base::e' not accessible because 'derived' uses 'private' to 

inherit  

 // from 'base' 

 // d.e = 6; 

  

 anotherDerivation ad; 

  

 // OK 

 ad.e  = 10; 

 ad.c = 9; 

 

 /* Oh, we can cheat the compiler */ 

 reinterpret_cast<base*>(&d)->e = 11; 

} 
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#include <iostream> 

 

using namespace std; 

 

class base 
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{ 

private: 

 int a, b; 

  

protected: 

 int c, d; 

  

public: 

 int e, f; 

 base() { a = 1; b = 2; c = 3; d = 4; e = 5; f = 6; } 

}; 

 

class derived : public base 

{ 

private: 

 /* makes c private */ 

 using base::c; 

  

protected: 

 /* making e protected */ 

 using base::e; 

  

public: 

 int g, h; 

 derived() : base() {g = 7; h = 8; } 

}; 

 

int main(int argc, char **argv) 

{ 

 derived d; 

  

 // 'derived::e' : cannot access protected member declared in 

class 'derived' 

 //d.e = 10; 

  

 /* OK */ 

 base *pB = &d; 

 pB->e = 10; /* bypasses the privacy! */ 

} 
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class A : public B, public C, protected D { ... }; 
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class E : public C, public A, public B { ... }; 
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#include <iostream> 

 

using namespace std; 

 

void DumpMemory(const char *name, int *pBase, size_t size) 

{ 

 cout << name << " (" << hex << (int)pBase << ") " << ":[ "; 

 if(size > 0) 

 { 

  cout << hex << *pBase; 

 } 

 for(int i = 1; i < size / sizeof(int); i++) 

 { 

  cout << " | " << hex << *(pBase + i); 

 } 

 cout << " ]" << endl; 

} 
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class A 

{ 

public: 

 int a; 

 A() { a = 0xAAAAAAAA;} 

}; 

 

class B 

{ 

public: 

 int b; 

 B() { b = 0xBBBBBBBB; } 

}; 

 

class C : public A, public B 

{ 

public: 

 int c; 

 C() { c = 0xCCCCCCCC; } 

}; 

 

class D : public A, public C 

{ 

public: 

 int d; 

 D() { d = 0xDDDDDDDD; } 

}; 

 

class E : public A, public D, public C 

{ 

public: 

 int e; 

 E() { e = 0xEEEEEEEE; } 

}; 

 

int main(int argc, char **argv) 

{ 

 A a; 

 B b; 

 C c; 

 D d; 

 E e; 
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 DumpMemory("a", (int*)&a, sizeof(a)); 

 DumpMemory("b", (int*)&b, sizeof(b)); 

 DumpMemory("c", (int*)&c, sizeof(c)); 

 DumpMemory("d", (int*)&d, sizeof(d)); 

 DumpMemory("e", (int*)&e, sizeof(e)); 

} 

a (38f8ac) :[ aaaaaaaa ] 

b (38f8a0) :[ bbbbbbbb ] 

c (38f88c) :[ aaaaaaaa | bbbbbbbb | cccccccc ] 

d (38f870) :[ aaaaaaaa | aaaaaaaa | bbbbbbbb | cccccccc | dddddddd ] 

e (38f840) :[ aaaaaaaa | aaaaaaaa | aaaaaaaa | bbbbbbbb | cccccccc | 

dddddddd | 

    aaaaaaaa | bbbbbbbb | cccccccc | eeeeeeee ] 

 

 

 

 

 

class A 

{ 

public: 

 int a; 

}; 

 

class  B : public A { }; 
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class  C : public A { }; 

 

class D : public B, public C { }; 

 

class E : public B, public C 

{ 

public: 

 int a; /* Hides the inherited a */ 

} 

 

void main() 

{ 

 D d; 

 // d.a = 5; /* Error - ambiguity */ 

 

 d.B::a = 5; /* Changes the a that was inherited from B */ 

 d.C::a = 6; /* Changes the a that was inherited from C */ 

 

 E e; 

 e.a = 11; /* OK! */ 

} 
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#include <iostream> 

 

using namespace std; 

 

void DumpMemory(const char *name, int *pBase, size_t size) 

{ 

 cout << name << " (" << hex << (int)pBase << ") " << ":[ "; 

 if(size > 0) 

 { 

  cout << hex << *pBase; 

 } 

 for(int i = 1; i < size / sizeof(int); i++) 

 { 

  cout << " | " << hex << *(pBase + i); 

 } 

 cout << " ]" << endl; 

} 

 

class A 

{ 

public: 

 int a; 

 A() { a = 0xAAAAAAAA;} 

}; 

 

class B 

{ 

public: 

 int b; 

 B() { b = 0xBBBBBBBB; } 

}; 

 

class C : public A, public B 
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{ 

public: 

 int c; 

 C() { c = 0xCCCCCCCC; } 

}; 

 

class D : public A, public C 

{ 

public: 

 int d; 

 D() { d = 0xDDDDDDDD; } 

}; 

 

class E : public A, public C 

{ 

public: 

 int a; /* hides the one inherited from a and c */ 

 int e; 

 E() { a = 0xEEEEEEEE; e = 0xEEEEEEEE; } 

}; 

 

class F :  public E 

{ 

}; 

 

int main(int argc, char **argv) 

{ 

 cout << "Inspect D..." << endl; 

  

 D d; 

 DumpMemory("d", (int*)&d, sizeof(d)); 

  

 // ambiguous access of 'a' 

 // d.a = 0x; 

  

 d.A::a = 0x11111111;  

 DumpMemory("d", (int*)&d, sizeof(d)); 

  

 d.C::a = 0x22222222; 

 DumpMemory("d", (int*)&d, sizeof(d)); 

  

 d.C::A::a = 0x33333333; 

 DumpMemory("d", (int*)&d, sizeof(d)); 
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 cout << "\nInspect E..." << endl; 

 E e; 

 DumpMemory("e", (int*)&e, sizeof(e)); 

  

 e.a = 0x11111111; /* works! */ 

 DumpMemory("e", (int*)&e, sizeof(e)); 

  

 e.A::a = 0x22222222; 

 DumpMemory("e", (int*)&e, sizeof(e)); 

  

 e.C::a = 0x33333333; 

 DumpMemory("e", (int*)&e, sizeof(e)); 

  

 e.C::A::a = 0x44444444; 

 DumpMemory("e", (int*)&e, sizeof(e)); 

  

 cout << "\nInspect F..." << endl; 

 F f; 

 DumpMemory("f", (int*)&f, sizeof(f)); 

  

 f.a = 0x11111111;  

 DumpMemory("f", (int*)&f, sizeof(f)); 

  

 f.E::a = 0x22222222;  

 DumpMemory("f", (int*)&f, sizeof(f)); 

  

 f.A::a = 0x33333333;  

 DumpMemory("f", (int*)&f, sizeof(f)); 

  

 f.E::A::a = 0x44444444;  

 DumpMemory("f", (int*)&f, sizeof(f)); 

  

 f.C::a = 0x55555555;  

 DumpMemory("f", (int*)&f, sizeof(f)); 

  

 f.E::C::a = 0x66666666;  

 DumpMemory("f", (int*)&f, sizeof(f)); 

} 
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Inspect D... 

d (35f878) :[ aaaaaaaa | aaaaaaaa | bbbbbbbb | cccccccc | dddddddd ] 

d (35f878) :[ 11111111 | aaaaaaaa | bbbbbbbb | cccccccc | dddddddd ] 

d (35f878) :[ 11111111 | 22222222 | bbbbbbbb | cccccccc | dddddddd ] 

d (35f878) :[ 11111111 | 33333333 | bbbbbbbb | cccccccc | dddddddd ] 

 

Inspect E... 

e (35f858) :[ aaaaaaaa | aaaaaaaa | bbbbbbbb | cccccccc | eeeeeeee | 

eeeeeeee ] 

e (35f858) :[ aaaaaaaa | aaaaaaaa | bbbbbbbb | cccccccc | 11111111 | 

eeeeeeee ] 

e (35f858) :[ 22222222 | aaaaaaaa | bbbbbbbb | cccccccc | 11111111 | 

eeeeeeee ] 

e (35f858) :[ 22222222 | 33333333 | bbbbbbbb | cccccccc | 11111111 | 

eeeeeeee ] 

e (35f858) :[ 22222222 | 44444444 | bbbbbbbb | cccccccc | 11111111 | 

eeeeeeee ] 

 

Inspect F... 

f (35f838) :[ aaaaaaaa | aaaaaaaa | bbbbbbbb | cccccccc | eeeeeeee | 

eeeeeeee ] 

f (35f838) :[ aaaaaaaa | aaaaaaaa | bbbbbbbb | cccccccc | 11111111 | 

eeeeeeee ] 

f (35f838) :[ aaaaaaaa | aaaaaaaa | bbbbbbbb | cccccccc | 22222222 | 

eeeeeeee ] 

f (35f838) :[ 33333333 | aaaaaaaa | bbbbbbbb | cccccccc | 22222222 | 

eeeeeeee ] 

f (35f838) :[ 44444444 | aaaaaaaa | bbbbbbbb | cccccccc | 22222222 | 

eeeeeeee ] 

f (35f838) :[ 44444444 | 55555555 | bbbbbbbb | cccccccc | 22222222 | 

eeeeeeee ] 

f (35f838) :[ 44444444 | 66666666 | bbbbbbbb | cccccccc | 22222222 | 

eeeeeeee ]  
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#include <iostream> 

 

using namespace std; 

 

void DumpMemory(const char *name, int *pBase, size_t size) 

{ 

 cout << name << " (" << hex << (int)pBase << ") " << ":[ "; 

 if(size > 0) 

 { 

  cout << hex << *pBase; 

 } 

 for(int i = 1; i < size / sizeof(int); i++) 

 { 

  cout << " | " << hex << *(pBase + i); 

 } 

 cout << " ]" << endl; 

} 

 

class A 

{ 

public: 

 int a; 

 A() { a = 0xAAAAAAAA;} 

}; 

 

class B : virtual public A  

{  

public: 

 int b; 

 B() { b = 0xBBBBBBBB; } 

}; 

 

class C : virtual public A  

{ 

public: 

 int c; 

 C() { c = 0xCCCCCCCC; } 

}; 

 

class D : public B, public C 

{ 

}; 
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int main(int argc, char **argv) 

{ 

 cout << "Inspect B..." << endl; 

 B b; 

 DumpMemory("b", (int*)&b, sizeof(b)); 

  

 cout << "\nInspect C..." << endl; 

 C c; 

 DumpMemory("c", (int*)&c, sizeof(c)); 

  

 cout << "\nInspect D..." << endl; 

 D d; 

 DumpMemory("d", (int*)&d, sizeof(d)); 

  

 d.a = 0x11111111; 

 DumpMemory("d", (int*)&d, sizeof(d)); 

  

 d.B::a = 0x22222222; 

 DumpMemory("d", (int*)&d, sizeof(d)); 

  

 d.C::a = 0x33333333; 

 DumpMemory("d", (int*)&d, sizeof(d)); 

  

 B *pB = &d; 

 pB->a = 0x44444444; 

 DumpMemory("d", (int*)&d, sizeof(d)); 

} 

Inspect B... 

b (20fe48) :[ 11a7818 | bbbbbbbb | aaaaaaaa ] 

 

Inspect C... 

c (20fe34) :[ 11a7840 | cccccccc | aaaaaaaa ] 

 

Inspect D... 

d (20fe18) :[ 11a7970 | bbbbbbbb | 11a78b8 | cccccccc | aaaaaaaa ] 

d (20fe18) :[ 11a7970 | bbbbbbbb | 11a78b8 | cccccccc | 11111111 ] 

d (20fe18) :[ 11a7970 | bbbbbbbb | 11a78b8 | cccccccc | 22222222 ] 

d (20fe18) :[ 11a7970 | bbbbbbbb | 11a78b8 | cccccccc | 33333333 ] 

d (20fe18) :[ 11a7970 | bbbbbbbb | 11a78b8 | cccccccc | 44444444 ] 
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 B *pB = &d; 

011A4609  lea         eax,[d]  

011A460C  mov         dword ptr [pB],eax  

 pB->a = 0x44444444; 

011A460F  mov         eax,dword ptr [pB]  

011A4612  mov         ecx,dword ptr [eax]  

011A4614  mov         edx,dword ptr [ecx+4]  

011A4617  mov         eax,dword ptr [pB]  

011A461A  mov         dword ptr [eax+edx],44444444h 
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#include <iostream> 

 

using namespace std; 

 

class A 

{ 

private: 

 int a; 

public:  

 A(int _a)  

 {  

  cout << "A( a = " << _a << ")" << endl; 

  a = _a;  

 } 

 ~A() 

 { 

  cout << "~A()" << endl; 

 } 

}; 

 

class B : public A 

{ 

private: 

 int b; 

public:  

 B(int _a, int _b) : A(_a) 

 {  

  cout << "B( a = " << _a << ", b = " << _b << ")" << endl; 

  b = _b; 

 } 

 ~B() 

 { 
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  cout << "~B()" << endl; 

 } 

}; 

 

class C : public A 

{ 

private: 

 int c; 

public:  

 C(int _a, int _c) : A(_a) 

 {  

  cout << "C( a = " << _a << ", c = " << _c << ")" << endl; 

  c = _c; 

 } 

 ~C() 

 { 

  cout << "~C()" << endl; 

 } 

}; 

 

class D : public B, public C 

{ 

private: 

 int d; 

public:  

 D(int _a, int _b, int _c, int _d) : B(_a, _b), C(_a, _c) 

 {  

  cout << "D( a = " << _a << ", b = " << _b << ", c = "  

   << _c << ", d = " << _d << ")" << endl; 

  d = _d; 

 } 

 ~D() 

 { 

  cout << "~D()" << endl; 

 } 

}; 

 

int main(int argc, char **argv) 

{ 

 { 

  cout << "Inspect a..." << endl; 

  A a(1); 

 } 
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 { 

  cout << "\nInspect b..." << endl; 

  B b(2, 3); 

 } 

  

 { 

  cout << "\nInspect c..." << endl; 

  C c(4, 5); 

 } 

  

 { 

  cout << "\nInspect d..." << endl; 

  D d(6, 7, 8, 9); 

 } 

} 

Inspect a... 

A( a = 1) 

~A() 

 

Inspect b... 

A( a = 2) 

B( a = 2, b = 3) 

~B() 

~A() 

 

Inspect c... 

A( a = 4) 

C( a = 4, c = 5) 

~C() 

~A() 

 

Inspect d... 

A( a = 6) 

B( a = 6, b = 7) 

A( a = 6) 

C( a = 6, c = 8) 

D( a = 6, b = 7, c = 8, d = 9) 

~D() 

~C() 

~A() 
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~B() 

~A() 

#include <iostream> 

 

using namespace std; 

 

class A 

{ 

private: 

 int a; 

public:  

 A(int _a)  

 {  

  cout << "A( a = " << _a << ")" << endl; 

  a = _a;  

 } 

 ~A() 

 { 

  cout << "~A()" << endl; 

 } 

}; 

 

class B : virtual public A 

{ 

private: 

 int b; 

public:  

 B(int _a, int _b) : A(_a) 

 {  

  cout << "B( a = " << _a << ", b = " << _b << ")" << endl; 

  b = _b; 

 } 

 ~B() 

 { 

  cout << "~B()" << endl; 

 } 

}; 
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class C : virtual public A 

{ 

private: 

 int c; 

public:  

 C(int _a, int _c) : A(_a) 

 {  

  cout << "C( a = " << _a << ", c = " << _c << ")" << endl; 

  c = _c; 

 } 

 ~C() 

 { 

  cout << "~C()" << endl; 

 } 

}; 

 

class D : public B, public C 

{ 

private: 

 int d; 

public:  

 D(int _a, int _b, int _c, int _d) : B(_a, _b), C(_a, _c), A(_a) 

 {  

  cout << "D( a = " << _a << ", b = " << _b << ", c = " << _c 

<< ", d = " << _d << ")" << endl; 

  d = _d; 

 } 

 ~D() 

 { 

  cout << "~D()" << endl; 

 } 

}; 

 

int main(int argc, char **argv) 

{ 

 { 

  cout << "Inspect a..." << endl; 

  A a(1); 

 } 

  

 { 

  cout << "\nInspect b..." << endl; 
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  B b(2, 3); 

 } 

  

 { 

  cout << "\nInspect c..." << endl; 

  C c(4, 5); 

 } 

  

 { 

  cout << "\nInspect d..." << endl; 

  D d(6, 7, 8, 9); 

 } 

} 

Inspect a... 

A( a = 1) 

~A() 

 

Inspect b... 

A( a = 2) 

B( a = 2, b = 3) 

~B() 

~A() 

 

Inspect c... 

A( a = 4) 

C( a = 4, c = 5) 

~C() 

~A() 

 

Inspect d... 

A( a = 6) 

B( a = 6, b = 7) 

C( a = 6, c = 8) 

D( a = 6, b = 7, c = 8, d = 9) 

~D() 

~C() 

~B() 

~A() 
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virtual return-type function-name(parameter-list...); 

 

File: size.h 

 

#ifndef SIZE_H 

#define SIZE_H 

 

#include <iostream> 

 

namespace Drawing 

{ 

 class Size 

 { 

 private: 

  int m_cx, m_cy; 

   

 public: 

  Size() : m_cx(0), m_cy(0) {} 

  Size(int s) : m_cx(s), m_cy(s) {} 

  Size(int cx, int cy) : m_cx(cx), m_cy(cy) {} 

  friend std::ostream &operator<<(std::ostream &o, const Size 

&sz); 

   

 }; 

} 
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#endif // SIZE_H 

File: size.cpp 

 

#include "size.h" 

 

namespace Drawing 

{ 

 std::ostream &operator<<(std::ostream &o, const Size &sz) 

 { 

  o << "{" << sz.m_cx << ", " << sz.m_cy << "}"; 

  return o; 

 } 

} 

 

File: point.h 

 

#ifndef POINT_H 

#define POINT_H 

 

#include <iostream> 

#include "size.h" 

 

namespace Drawing 

{ 

 class Point 

 { 

 private: 

  int m_left; 

  int m_top; 

  

 public: 

  Point() : m_left(0), m_top(0) {} 

  Point(int x) : m_left(x), m_top(x) {} 

  Point(int left, int top) : m_left(left), m_top(top) {} 

  friend std::ostream &operator<<(std::ostream &o, const Point 

&point); 

 }; 
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} 

 

#endif // POINT_H 

File: point.cpp 

 

#include "point.h" 

 

namespace Drawing 

{ 

 std::ostream &operator<<(std::ostream &o, const Point &point) 

 { 

  o << "(" << point.m_left << ", " << point.m_top << ")"; 

  return o; 

 } 

} 

 

File: shape.h 

 

#ifndef SHAPE_H 

#define SHAPE_H 

 

#include "point.h" 

 

namespace Drawing 

{ 

 class Shape 

 { 

 public: 

  virtual void Paint()const; 

  virtual void MoveTo(const Point &newLocation); 

 }; 

} 

 

#endif // SHAPE_H 
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File: shape.cpp 

 

#include "shape.h" 

 

namespace Drawing 

{ 

 void Shape::Paint()const { /* do nothing */ } 

 void Shape::MoveTo(const Point &point) { /* do nothing here */ } 

} 

 

File: line.h 

 

#ifndef LINE_H 

#define LINE_H 

 

#include "shape.h" 

#include "point.h" 

 

namespace Drawing 

{ 

 class Line : public Shape 

 { 

 private: 

  Point m_topLeft, m_bottomRight; 

   

 public: 

  Line() : m_topLeft(), m_bottomRight() {} 

  Line(const Point &topLeft, const Point &bottomRight) :  

   m_topLeft(topLeft), m_bottomRight(bottomRight) {} 

  Line(int left, int top, int right, int bottom) :  

   m_topLeft(left, top), m_bottomRight(right, bottom) {} 

  virtual void MoveTo(const Point &newLocation); 

  virtual void Paint()const; 

 }; 

} 

 

#endif // LINE_H 
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File: line.cpp 

 

#include <iostream> 

#include "line.h" 

 

namespace Drawing 

{ 

 void Line::MoveTo(const Point &newLocation) 

 { 

  m_topLeft = newLocation; 

 } 

  

 void Line::Paint()const 

 { 

  std::cout << "Line[" << m_topLeft << "; " << m_bottomRight << 

"]\n"; 

 } 

} 

 

File: rectangle.h 

 

#ifndef RECTANGLE_H 

#define RECTANGLE_H 

 

#include <iostream> 

#include "shape.h" 

#include "point.h" 

#include "size.h" 

 

namespace Drawing 

{ 

 class Rectangle : public Shape 

 { 

 private: 

  Point m_location; 

  Size m_size; 

   

 public: 

  Rectangle() : m_location(), m_size() {} 
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  Rectangle(const Point &location, const Size &size) :  

    m_location(location), m_size(size) {} 

  Rectangle(int left, int top, int cx, int cy) :  

    m_location(left, top), m_size(cx, cy) {} 

  virtual void MoveTo(const Point &newLocation); 

  virtual void Paint()const; 

 }; 

} 

 

#endif // RECTANGLE_H 

File: rectangle.cpp 

 

#include "rectangle.h" 

 

namespace Drawing 

{ 

 void Rectangle::MoveTo(const Point& newLocation) 

 { 

  m_location = newLocation; 

 } 

  

 void Rectangle::Paint()const 

 { 

  std::cout << "Rectangle[" << m_location << "; " << m_size << 

"]\n"; 

 } 

} 

 

File: circle.h 

 

#ifndef CIRCLE_H 

#define CIRCLE_H 

 

#include "shape.h" 

#include "point.h" 

 

namespace Drawing 

{ 
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 class Circle : public Shape 

 { 

 private: 

  Point m_location; 

  int m_radius; 

   

 public: 

  Circle() : m_location(0), m_radius(0) {} 

  Circle(int radius) : m_location(), m_radius(radius) {} 

  Circle(const Point &location, int radius) :  

    m_location(location), m_radius(radius) {} 

  Circle(int left, int top, int radius) :  

    m_location(left, top), m_radius(radius) {} 

  virtual void MoveTo(const Point &newLocation); 

  virtual void Paint()const; 

 }; 

} 

 

#endif // CIRCLE_H 

File: circle.cpp 

 

#include <iostream> 

#include "circle.h" 

 

namespace Drawing 

{ 

 void Circle::MoveTo(const Point &newLocation) 

 { 

  m_location = newLocation; 

 } 

  

 void Circle::Paint() const 

 { 

  std::cout << "Circle[" << m_location << "; " << m_radius << 

"]\n"; 

 } 

} 
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File: drawing.h 

#ifndef DRAWING_H 

#define DRAWING_H 

 

namespace Drawing 

{ 

 class Size; 

 class Point; 

 class Shape; 

 class Line; 

 class Rectangle; 

 class Circle; 

} 

 

#include "size.h" 

#include "point.h" 

#include "shape.h" 

#include "line.h" 

#include "rectangle.h" 

#include "circle.h" 

 

#endif // DRAWING_H 

 

File: main.cpp 

 

#include <iostream> 

#include "drawing.h" 

 

using namespace std; 

using namespace Drawing; 

 

int main(int argc, char **argv) 

{ 

 Line l = Line(2,3,4,5); 

 Rectangle r = Rectangle(5,6,7,8); 

 Circle c = Circle(20, 30, 5); 

  

 cout << "using pointers...\n"; 

 Shape *pShapes[3] = {&l, &r, &c}; 

 for(int i = 0; i < 3; i++) 

 { 

  pShapes[i]->Paint(); 
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  pShapes[i]->MoveTo(Point(100,200)); 

  pShapes[i]->Paint(); 

 } 

  

 cout << "\n\nusing references...\n"; 

 Shape &shape1 = l; 

 Shape &shape2 = r; 

 Shape &shape3 = c; 

 shape1.Paint(); 

 shape2.Paint(); 

 shape3.Paint(); 

  

 cout << "\n\nusing objects...\n"; 

 Shape shapes[] = {l, r, c}; 

 for(int i = 0; i < 3; i++) 

 { 

  shapes[i].Paint(); 

 } 

} 

 

 

using pointers... 

Line[(2, 3); (4, 5)] 

Line[(100, 200); (4, 5)] 

Rectangle[(5, 6); {7, 8}] 

Rectangle[(100, 200); {7, 8}] 

Circle[(20, 30); 5] 

Circle[(100, 200); 5] 

 

using references... 

Line[(100, 200); (4, 5)] 

Rectangle[(100, 200); {7, 8}] 

Circle[(100, 200); 5] 

 

using objects... 
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class MyAbstractClass 

{ 

 ... 

 virtual void SetName(const char *name) = 0; 

 ... 

}; 
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... 

Shape shape; 

shape.Paint(); 

... 

#ifndef SHAPE_H 

#define SHAPE_H 

 

#include "point.h" 

 

namespace Drawing 

{ 

 class Shape 

 { 

 public: 

  virtual void Paint()const = 0; 

  virtual void MoveTo(const Point &newLocation) = 0; 

 }; 
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} 

 

#endif // SHAPE_H 

 

 

virtual ~Shape(){} 

A *pA = new B(1024); 

delete pA; 
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B::B(int size) { m_buffer = new int[size]; } 

B::~B() { delete[] m_buffer; } 

#include <iostream> 

 

using namespace std; 

 

class A 

{ 

public: 

 ~A(){ cout << "~A()\n"; } 

}; 

 

class B : public A 

{ 

public: 

 ~B(){ cout << "~B()\n"; } 

}; 

 

class C 

{ 

public: 

 virtual ~C(){ cout << "~C()\n"; } 

}; 

 

class D : public C 

{ 

public: 

 ~D(){ cout << "~D()\n"; } 

}; 
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int main(int argc, char **argv) 

{ 

 cout << "new B()\n"; 

 A *pA = new B(); 

 delete pA; 

  

 { 

  cout << "\nblock B()\n"; 

  B(); 

 } 

  

 cout << "\n new D()\n"; 

 C *pC = new D(); 

 delete pC; 

  

 { 

  cout << "\nblock D()\n"; 

  D(); 

 } 

} 

new B() 

~A() 

 

block B() 

~B() 

~A() 

 

 new D() 

~D() 

~C() 

 

block D() 

~D() 

~C() 
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File: object.h 

 

#ifndef OBJECT_H 

#define OBJECT_H 

 

#include <iostream> 

 

class String; 

 

class Object 
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{ 

public: 

 virtual String ToString()const = 0; 

 virtual ~Object() {}; 

 friend std::ostream &operator<<(std::ostream &o, const Object 

&obj); 

}; 

 

#endif // OBJECT_H 

File: object.cpp 

 

#include "object.h" 

#include "string.h" 

 

std::ostream &operator<<(std::ostream &o, const Object &obj) 

{ 

 o << (char *)(&obj)->ToString(); 

 return o; 

} 

File: string.h 

 

#ifndef STRING_H 

#define STRING_H 

 

#include "object.h" 

 

class String : public Object 

{ 

private: 

 char *m_str; 

 String(const char *str, bool copy); 

 void CreateEmptyString(); 

 void CopyFrom(const char *str, bool copy); 

 void ClearMemory(); 

  

public: 

 String(); 

 String(const char *str); 
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 String(const String &str); 

 String ToString()const; 

 const String& operator=(const String &str); 

 operator char*(); 

 String operator+(const String &str)const; 

 ~String(); 

 

#ifdef _DEBUG 

private: 

 static int m_stringCouter; 

 static int IncrementStringCounter(); 

 static int DecrementStringCounter(); 

public: 

 static int GetStringCounter(); 

#endif 

 

}; 

 

#endif STRING_H 

File: string.cpp 

 

#include "string.h" 

#include <cstring> 

#include <cstdlib> 

 

#if _DEBUG 

 

int String::m_stringCouter = 0; 

 

int String::IncrementStringCounter()  

{  

 ++m_stringCouter; 

 std::cout << "\nstring counter = " << m_stringCouter << 

std::endl; 

 return m_stringCouter; 

} 

 

int String::DecrementStringCounter()  

{  

 --m_stringCouter;  
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 std::cout << "\nstring counter = " << m_stringCouter << 

std::endl; 

 return m_stringCouter; 

} 

 

int String::GetStringCounter() 

{  

 return m_stringCouter;  

} 

 

#endif // DEBUG  

 

void String::CreateEmptyString() 

{ 

 m_str = new char[1]; 

 m_str[0] = '\0'; 

} 

 

void String::CopyFrom(const char *str, bool copy) 

{ 

    if(copy) 

    { 

        m_str = new char[std::strlen(str) + 1]; 

        std::strcpy(m_str, str); 

    } 

    else 

    { 

        m_str = const_cast<char *>(str); 

    } 

} 

 

void String::ClearMemory() 

{ 

 delete[] m_str; 

} 

 

String::String(const char *str, bool copy) 

{ 

#ifdef _DEBUG 

 IncrementStringCounter(); 

#endif // _DEBUG 

 if(str == NULL) 

 { 
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  CreateEmptyString(); 

 } 

 else 

 { 

  CopyFrom(str, false); 

 } 

} 

 

String::String() 

{ 

#ifdef _DEBUG 

 IncrementStringCounter(); 

#endif // _DEBUG 

 CreateEmptyString(); 

} 

 

String::String(const char *str) 

{ 

#ifdef _DEBUG 

 IncrementStringCounter(); 

#endif // _DEBUG 

 CopyFrom(str, true); 

} 

 

String::String(const String &str) 

{ 

#ifdef _DEBUG 

 IncrementStringCounter(); 

#endif // _DEBUG 

 CopyFrom(str.m_str, true); 

} 

 

String String::ToString()const 

{ 

 return *this; 

} 

 

String String::operator+(const String &str)const 

{ 

 char *tmp = new char[strlen(m_str) + strlen(str.m_str) + 1]; 

 tmp[0] = '\0'; 

 strcat(tmp, m_str); 

 strcat(tmp, str.m_str); 
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 return String(tmp, false); 

} 

 

const String &String::operator=(const String &str) 

{ 

 if(this == &str) // self assinment 

  return *this; 

 

 ClearMemory(); 

 CopyFrom(str.m_str, true); 

 return *this; 

} 

 

String::operator char*() 

{ 

 return m_str; 

} 

 

String::~String() 

{ 

#ifdef _DEBUG 

 DecrementStringCounter(); 

#endif 

 ClearMemory(); 

} 
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File: worker.h 

 

#ifndef WORKER_H 

#define WORKER_H 

 

#include "object.h" 

#include "string.h" 

 

class Worker : public Object 

{ 

private: 

 String m_name, m_phone; 

  

public: 

 Worker(const char *name, const char *phone) : m_name(name), 

m_phone(phone) {} 

 Worker(const String &name, const String &phone) : m_name(name), 

m_phone(phone) {} 

 String ToString()const; 

}; 

 

#endif // WORKER_H 

File: worker.cpp 

 

#include "worker.h" 

 

String Worker::ToString()const 

{ 

 return m_name + ": " + m_phone; 

} 
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File: main.cpp 

 

#include <iostream> 

#include "object.h" 

#include "string.h" 

#include "worker.h" 

 

int main(int argc, char **argv) 

{ 

 Object *pObj = new String("Hello world!"); 

 std::cout << *pObj << std::endl; 

  

 Object *pWorker = new Worker("Ilan Amoyal", "12345678"); 

 std::cout << *pWorker << std::endl; 

  

 delete pObj; 

 delete pWorker; 

} 

string counter = 1 

string counter = 2 

Hello world! 

string counter = 1 

string counter = 2 

string counter = 3 

string counter = 4 

string counter = 5 

string counter = 6 

string counter = 5 

string counter = 4 

Ilan Amoyal: 12345678 

string counter = 3 

string counter = 2 

string counter = 1 

string counter = 0 
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Hello world! 

Ilan Amoyal: 12345678 
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class Base 

{ 

public: 

 void Function_01() {}; 

 void Function_02() {}; 

 virtual void Function_03() {}; 

 virtual void Function_04() {}; 

 virtual void Function_05() { }; 

}; 

 

class Derived : public Base 

{ 

public:  

 void Function_06() {}; 

 void Function_07() {} 

 virtual void Function_03() { } // overrides base implementation 

 virtual void Function_04() { } // overrides base implementation 

 virtual void Function_08() { } // new virtual function 

}; 

 

void main() 

{ 
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 Base b; 

 Derived d; 

} 

[vftable] of Base 

 

[0]= 0C030000 

[1]= 0C106589 

[2] =0D026597 

Memory Map 

... 

0C007868: Base::Function_01() 

... 

... 

0C010021: Base::Function_02() 

... 

... 

0C030000: Base::Function_03() 

... 

... 

0C106589: Base::Function_04() 

... 

... 

0D026597: Base::Function_05() 

.. 

... 

0D658977: Derived::Function_06() 

... 

... 

0D897582: Derived::Function_07() 

... 

... 

0DC86547: Derived::Function_03() 

... 

... 

0F007868: Derived::Function_04() 

... 

... 

0F0B9875: Derived::Function_08() 

... 

... 

[vftable] of Derived 

 

[0]= 0DC86547 

[1]= 0F007868 

[2] =0D026597 

[3] =0F0B9875 

The b variable 

 

[vftable-ptr] 

... 

... 

The d variable 

 

[vftable-ptr] 

... 

... 
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public interface PlayerMixer 

{ 

 int Version { get; } 

 void Mix(Stream s);  

} 
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class IComparable 

{ 

public: 

 virtual int CompareTo(const Object &obj) const = 0; 

 ~virtual IComparable() {} 

}; 

File: __baseObject 

 

#ifndef BASE_OBJECT_H 

#define BASE_OBJECT_H 

 

class __baseObject 

{ 

protected: 

 virtual void __dummyMethod(){}; 

}; 

 

#endif // BASE_OBJECT_H 
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File: IComparable.h 

 

#ifndef ICOMPARABLE_H 

#define ICOMPARABLE_H 

 

#include "object.h" 

#include "base_object.h" 

 

class IComparable : virtual public __baseObject 

{ 

public: 

 virtual int CompareTo(const Object &obj)const = 0; 

 virtual ~IComparable(){} 

}; 

 

#endif // ICOMPARABLE_H 

 

 

File: object.h 

 

#ifndef OBJECT_H 

#define OBJECT_H 

 

#include <iostream> 

#include "base_object.h" 

 

class String; 

class IComparable; 

 

class Object : virtual public __baseObject 

{ 

private: 

 template<typename T> 

 T *GetInterface(T *dummy)const; 

  

public: 

 virtual String ToString()const = 0; 

 virtual ~Object() {}; 
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 bool operator<(const Object &obj)const; 

 bool operator<=(const Object &obj)const; 

 bool operator==(const Object &obj)const; 

 bool operator>=(const Object &obj)const; 

 bool operator>(const Object &obj)const; 

 bool operator!=(const Object &obj)const; 

  

 friend std::ostream &operator<<(std::ostream &o, const Object 

&obj); 

}; 

 

#endif // OBJECT_H 

 

 

 

File: object.cpp 

 

#include "object.h" 

#include "string.h" 

 

template<typename T> 

T *Object::GetInterface(T *dummy)const 

{ 

 try 

 { 

  return dynamic_cast<T*>( 

    

 dynamic_cast<__baseObject*>(const_cast<Object*>(this))); 

 } 

 catch(std::bad_cast &bd) 

 { 

  return NULL; 

 } 

 catch(...) 
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 { 

  return NULL; 

 } 

} 

 

bool Object::operator<(const Object &obj)const 

{ 

 IComparable *pComparable = GetInterface<IComparable>(NULL); 

 if(pComparable) 

 { 

  return pComparable->CompareTo(obj) < 0; 

 } 

 throw "Not implemented"; 

} 

 

bool Object::operator<=(const Object &obj)const 

{ 

 IComparable *pComparable = GetInterface<IComparable>(NULL); 

 if(pComparable) 

 { 

  return pComparable->CompareTo(obj)<= 0; 

 } 

 throw "Not implemented"; 

} 

 

bool Object::operator==(const Object &obj)const 

{ 

 IComparable *pComparable = GetInterface<IComparable>(NULL); 

 if(pComparable) 

 { 

  return pComparable->CompareTo(obj)== 0; 

 } 

 throw "Not implemented"; 

} 

 

bool Object::operator>=(const Object &obj)const 

{ 

 IComparable *pComparable = GetInterface<IComparable>(NULL); 

 if(pComparable) 

 { 

  return pComparable->CompareTo(obj)>= 0; 

 } 

 throw "Not implemented"; 
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} 

 

bool Object::operator>(const Object &obj)const 

{ 

 IComparable *pComparable = GetInterface<IComparable>(NULL); 

 if(pComparable) 

 { 

  return pComparable->CompareTo(obj)> 0; 

 } 

 throw "Not implemented"; 

} 

 

bool Object::operator!=(const Object &obj)const 

{ 

 IComparable *pComparable = GetInterface<IComparable>(NULL); 

 if(pComparable) 

 { 

  return pComparable->CompareTo(obj)!= 0; 

 } 

 throw "Not implemented"; 

} 

 

std::ostream &operator<<(std::ostream &o, const Object &obj) 

{ 

 o << (char *)(&obj)->ToString(); 

 return o; 

} 
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File: string.h 

 

#include "icomparable.h" 

 

class String : public Object, virtual public IComparable 

{ 

... 

... 

/* IComparable members */ 

public: 

 int CompareTo(const Object &obj)const; 

... 

} 

 

 

File: string.cpp 

 

... 

int String::CompareTo(const Object &obj) const 

{ 

 return strcmp(this->m_str, obj.ToString().m_str); 

} 

... 

 

 

File: main.cpp 

 

#include <iostream> 

#include "object.h" 

#include "string.h" 

https://kita.co.il/


#include "worker.h" 

 

int main(int argc, char **argv) 

{ 

 Object *pObj = new String("Hello world!"); 

 std::cout << *pObj << std::endl; 

  

 Object *pWorker = new Worker("Ilan Amoyal", "12345678"); 

 std::cout << *pWorker << std::endl; 

  

 if(*pObj > String("Hello")) 

 { 

  std::cout << "yes" << std::endl; 

 } 

  

 delete pObj; 

 delete pWorker; 

} 

Hello world! 

Ilan Amoyal: 12345678 

yes 
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#include <iostream> 

#include <cstring> 

 

using namespace std; 

 

class Stack 

{ 

private: 

 int *m_data; 

 size_t m_size; 

 size_t m_actualSize; 

 mutable int m_currentIteratorIndex; 

https://kita.co.il/


  

public: 

 Stack() 

 { 

  m_data = NULL; 

  m_size = 0; 

  m_currentIteratorIndex = -1; 

  m_actualSize = 0; 

 } 

  

 void Push(int value) 

 { 

  if(m_size == m_actualSize) 

  { 

   // reallocated the block  

   int *newData = new  

    int[m_actualSize = (m_actualSize == 0 ? 2 : 

m_actualSize * 2)]; 

   if(m_data != NULL) 

   { 

    memcpy(newData, m_data, m_size * sizeof(int)); 

    delete[] m_data; 

   } 

   m_data = newData; 

  } 

  m_data[m_size++] = value; 

 } 

  

 int Pop() 

 { 

  if(m_size > 0) 

  { 

   return m_data[--m_size]; 

  } 

  else 

  { 

   throw "Invalid operation"; 

  } 

 } 

  

 /* Iteration functions */ 

 void Start()const { m_currentIteratorIndex = -1; } 
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 bool Next()const  

 {  

  if(m_currentIteratorIndex < (int)m_size) 

  { 

   m_currentIteratorIndex++; 

  } 

  return m_currentIteratorIndex < (int)m_size; 

 } 

  

 bool Previous()const  

 {  

  if(m_currentIteratorIndex >= 0) 

  { 

   m_currentIteratorIndex--; 

  } 

  return m_currentIteratorIndex >= 0; 

 } 

  

 int Current()const 

 { 

  return *(m_data + m_currentIteratorIndex); 

 } 

  

 ~Stack() 

 { 

  if(m_data != NULL) 

  { 

   delete[] m_data; 

  } 

 } 

}; 

 

void DisplayStack(const Stack &stack) 

{ 

 stack.Start(); 

 while(stack.Next())  

 { 

  cout << stack.Current() << " ";  

 } 

 cout << endl; 

} 

 

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

 Stack stack; 

 stack.Push(2); 

 stack.Push(6); 

 stack.Push(-9); 

 stack.Push(13); 

 stack.Push(-14); 

 stack.Push(104); 

 DisplayStack(stack); 

} 

#include <new> 

... 

... 

... 

try 

{ 

 char *str = new char[10]; 

} 

catch(bad_alloc &ba) 

{ 

 cerr << "Out of memory..." << endl; 

} 
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new(nothrow) type[size] 

char *str = new(nothrow) char[128]; 

if(str == NULL) 

{ 

 cerr << "Error: Out of memory" << endl; 

} 
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void swap(int *n, int *m) 

{ 

 int tmp = *n; 

 *n = *m; 

 *m = tmp; 

} 

 

 

 

template <class T> function definition... 

template<typename T> function definition 
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#include <iostream> 

 

using namespace std; 

 

template<class T> 

void Swap(T &obj1, T &obj2) 

{ 

 T tmp = obj1; 

 obj1 = obj2; 

 obj2 = tmp; 

} 

 

int main(int argc, char **argv) 

{ 

 int a = 7, b = 9; 

 Swap<int>(a, b); 

 cout << "a = " << a << ", b = " << b << endl; 

  

 double d1 = 2.0, d2 = 6.7; 

 Swap<double>(d1, d2); 

 cout << "d1 = " << d1 << ", d2 = " << d2 << endl; 

} 

a = 9, b = 7 

d1 = 6.7, d2 = 2 
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#include <iostream> 

 

using namespace std; 

 

template<typename T> 

int Compare(const T obj1, const T obj2) 

{ 

 return obj1 > obj2 ? 1 : (obj1 == obj2 ? 0 : -1); 

} 

 

int main(int argc, char **argv) 

{ 

 int a = 2, b = 6; 

 cout << "Compare(a, b) = " << Compare(a, b) << endl; 

 cout << "Compare(b, a) = " << Compare(b, a) << endl; 

  

 const char *str1 = "aaa"; 

 const char *str2 = "bbb"; 

 cout << "Compare(str1, str2) = " << Compare(str1, str2) << endl; 

} 

Compare(a, b) = -1 

Compare(b, a) = 1 

Compare(str1, str2) = 1 
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template<> 

int Compare(const char *str1, const char *str2) 

{ 

 return strcmp(str1, str2); 

} 

#include <iostream> 

 

using namespace std; 

 

template<class T> 

void DoSomthing(T t) 

{ 

 cout << "DoSomthing<" << typeid(T).name() << ">() is called...t 

= " << t << endl; 

} 

 

void DoSomthing(double t) 

{ 

 cout << "oveloaded DoSomthing<double> is called...t = " << t << 

endl; 

} 
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template<> 

void DoSomthing(int t) 

{ 

 cout << "specialized DoSomthing<int> is called...t = " << t << 

endl; 

} 

 

void DoSomthing(int t) 

{ 

 cout << "overloaded DoSomthing<int> is called...t = " << t << 

endl; 

} 

 

 

int main(int argc, char **argv) 

{ 

 DoSomthing(1.1); 

 DoSomthing<double>(1.2); 

 DoSomthing(2); 

 DoSomthing<int>(3); 

 DoSomthing((float)4); 

} 

oveloaded DoSomthing<double> is called...t = 1.1 

DoSomthing<double>() is called...t = 1.2 

overloaded DoSomthing<int> is called...t = 2 

specialized DoSomthing<int> is called...t = 3 

DoSomthing<float>() is called...t = 4 
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#include <iostream> 

 

using namespace std; 

 

template<class T> 

class Stack 

{ 

private: 

 T *m_arr; 

 size_t m_maxSize; 

 int m_current; 

  

public: 

 Stack(size_t maxSize) 

 {  

  m_arr = new T[m_maxSize = maxSize];  

  m_current = 0; 

 } 

  

 Stack& Push(T value) 

 { 

  if(m_current < (int)m_maxSize) 

  { 

   *(m_arr + m_current++) = value; 

  } 

  return *this; 

 } 

  

 T Pop() 

 { 
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  if(m_current > 0) 

  { 

   return *(m_arr + --m_current); 

  } 

  else 

  { 

   throw "Stack is empty"; 

  } 

 } 

  

 void Show()const 

 { 

  cout << '[' << m_current << " of " << m_maxSize << "] = { "; 

  if(m_current > 0) 

  { 

   cout << *(m_arr + 0); 

  } 

  for(int i = 1; i < m_current; i++) 

  { 

   cout << ", " << *(m_arr + i); 

  } 

  cout << '}' << endl; 

 } 

  

 int GetSize() const { return m_current; } 

  

 int GetMaxSize() const { return m_maxSize; } 

  

 ~Stack() 

 { 

  delete[] m_arr; 

 } 

}; 

 

int main(int argc, char **argv) 

{ 

 Stack<int> s1 = Stack<int>(10); 

 s1.Push(3).Push(4).Push(-9).Push(10); 

 s1.Show(); 

 s1.Pop(); 

 s1.Show(); 

  

 Stack<double> s2 = Stack<double>(12); 
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 s2.Push(0.2).Push(0.3).Push(-9.5); 

 s2.Show(); 

} 

 

[4 of 10] = { 3, 4, -9, 10} 

[3 of 10] = { 3, 4, -9{ 
[3 of 12] = { 0.2, 0.3, -9.5} 

#include <iostream> 

 

using namespace std; 

 

class StackBase 

{ 

protected: 

 size_t m_maxSize; 

 int m_current; 
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 StackBase(size_t maxSize) { m_current = 0; m_maxSize = maxSize; 

} 

 virtual void PrintElementAt(int index)const = 0; 

public: 

 void Show()const 

 { 

  cout << '[' << m_current << " of " << m_maxSize << "] = { "; 

  if(m_current > 0) 

  { 

   PrintElementAt(0); 

  } 

  for(int i = 1; i < m_current; i++) 

  { 

   cout << ", "; 

   PrintElementAt(i); 

  } 

  cout << '}' << endl; 

 } 

 int GetSize() const { return m_current; } 

 int GetMaxSize() const { return m_maxSize; } 

 virtual ~StackBase(){ }; 

}; 

 

 

template<class T> 

class Stack : public StackBase 

{ 

private: 

 T *m_arr; 

  

public: 

 Stack(size_t maxSize) : StackBase(maxSize) 

 {  

  m_arr = new T[maxSize];  

 } 

  

 Stack& Push(T value) 

 { 

  if(m_current < (int)m_maxSize) 

  { 

   *(m_arr + m_current++) = value; 

  } 

  return *this; 
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 } 

  

 T Pop() 

 { 

  if(m_current > 0) 

  { 

   return *(m_arr + --m_current); 

  } 

  else 

  { 

   throw "Stack is empty"; 

  } 

 } 

  

 void PrintElementAt(int index)const 

 { 

  cout << *(m_arr + index); 

 } 

  

 ~Stack() 

 { 

  delete[] m_arr; 

 } 

}; 

 

int main(int argc, char **argv) 

{ 

 Stack<int> s1 = Stack<int>(10); 

 s1.Push(3).Push(4).Push(-9).Push(10); 

 s1.Show(); 

 s1.Pop(); 

 s1.Show(); 

  

 Stack<double> s2 = Stack<double>(12); 

 s2.Push(0.2).Push(0.3).Push(-9.5); 

 s2.Show(); 

} 

[4 of 10] = { 3, 4, -9, 10} 

[3 of 10] = { 3, 4, -9} 

[3 of 12] = { 0.2, 0.3, -9.5} 
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(same as the previous program) 

... 

... 

template<class T, int MaxSize> 

class Stack : public StackBase 

{ 

private: 

 T *m_arr;  

public: 

 Stack() : StackBase(MaxSize) 

 {  

  m_arr = new T[MaxSize];  

 } 

  

 Stack& Push(T value) 

 { 

  if(m_current < (int)m_maxSize) 

  { 
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   *(m_arr + m_current++) = value; 

  } 

  return *this; 

 } 

  

 T Pop() 

 { 

  if(m_current > 0) 

  { 

   return *(m_arr + --m_current); 

  } 

  else 

  { 

   throw "Stack is empty"; 

  } 

 } 

  

 void PrintElementAt(int index)const 

 { 

  cout << *(m_arr + index); 

 } 

  

 ~Stack() 

 { 

  delete[] m_arr; 

 } 

}; 

 

int main(int argc, char **argv) 

{ 

 Stack<int, 10> s1 = Stack<int, 10>(); 

 s1.Push(3).Push(4).Push(-9).Push(10); 

 s1.Show(); 

 s1.Pop(); 

 s1.Show(); 

 Stack<double, 12> s2 = Stack<double, 12>(); 

 s2.Push(0.2).Push(0.3).Push(-9.5); 

 s2.Show(); 

} 

[4 of 10] = { 3, 4, -9, 10} 

[3 of 10] = { 3, 4, -9} 
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[3 of 12] = { 0.2, 0.3, -9.5} 

template <class T = int, int size = 1024> 

class Buffer  

{ 

 ... 

}; 

... 

... 

template<class T> class Arithmetic 

{ 

private: 

 T m_a1, m_d; 

public: 

 Arithmetic(T a1, T d) : m_a1(a1), m_d(d) { } 

 T operator()(size_t n) { return m_a1 + ((n - 1) * m_d); } 

}; 

 

... 

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

{ 

 Arithmetic<double> f(2.0, 3.0); 

 cout << f(9) << endl; 

  

 Arithmetic<complex> g(complex(1,3), complex(2,4)); 

 cout << g(3) << endl; 

... 

... 

} 

 

26 

5 + 11i 
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#include <iostream> 

#include <cstdlib> 

#include "complex.h" 

 

using namespace std; 

 

template<class T> class Arithmetic 

{ 

private: 

 T m_a1, m_d; 

public: 

 Arithmetic(T a1, T d) : m_a1(a1), m_d(d) { } 

 T operator()(size_t n) { return m_a1 + ((n - 1) * m_d); } 

}; 

 

template<class T> class ComplexAbsolute 

{ 

public: 

 T operator()(const complex &c) {return c.absolute(); } 

}; 

 

template<class I, class O, class F> 

class Sequence 

{ 

private: 

 I *m_input; 

 O *m_output; 

 F *m_function; 

 char *m_functionName; 

 int m_current; 

 size_t m_maxSize; 

  

public: 

 Sequence(const char *functionName, size_t maxSize) 

 { 

  m_current = 0; 

  m_input = new I[maxSize]; 

  m_output = new O[maxSize]; 

  m_maxSize = maxSize; 

  m_functionName = strdup(functionName); 

 } 

  

 void CalcFor(I input) 
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 { 

  if(m_current < (int) m_maxSize) 

  { 

   O output = F()(input); 

   m_input[m_current] = input; 

   m_output[m_current] = output; 

   m_current++; 

  } 

 } 

  

 template<class I2, class O2, class F2> 

 friend ostream &operator<<(ostream &o, const Sequence<I2, O2, 

F2> &seq); 

  

 virtual ~Sequence() 

 { 

  delete[] m_input; 

  delete[] m_output; 

  free(m_functionName); 

 } 

}; 

 

template<class I, class O, class F> 

ostream &operator<<(ostream &o, const Sequence<I, O, F> &seq) 

{ 

 if(seq.m_current > 0) 

 { 

  o << seq.m_functionName << "(" << seq.m_input[0] << ") = "  

   << seq.m_output[0]; 

 } 

 for(int i = 1; i < seq.m_current; i++) 

 { 

  o << " ; " << seq.m_functionName << "(" << seq.m_input[i] << 

") = "  

   << seq.m_output[i]; 

 } 

 return o; 

} 

 

int main(int argc, char **argv) 

{ 

 Arithmetic<double> f(2.0, 3.0); 

 cout << f(9) << endl; 
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 Arithmetic<complex> g(complex(1,3), complex(2,4)); 

 cout << g(3) << endl; 

  

 Sequence<complex, double, ComplexAbsolute<double>> seq("abs", 

10); 

 seq.CalcFor(complex(3,4)); 

 seq.CalcFor(complex(7,24)); 

 seq.CalcFor(complex(8,15)); 

 cout << seq << endl; 

} 

 

26 

5  +11 i 

abs(3 + 4i) = 5 ; abs(7 + 24i) = 25 ; abs(8 + 15i) = 17 
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#include <iostream> 

#include <cstdlib> 

#include "complex.h" 

 

using namespace std; 

 

template<class T> class Arithmetic 

{ 

private: 

 T m_a1, m_d; 

public: 

 typedef T OutputType; 

 typedef size_t InputType; 

 Arithmetic(T a1, T d) : m_a1(a1), m_d(d) { } 

 T operator()(size_t n) { return m_a1 + ((n - 1) * m_d); } 

}; 

 

template<class T> class ComplexAbsolute 

{ 

public: 

 typedef T OutputType; 

 typedef complex InputType; 

 T operator()(const complex &c) {return c.absolute(); } 

}; 

 

template<class F> 

class Sequence 

{ 

private: 

 typename F::InputType *m_input; 

 typename F::OutputType *m_output; 

 F *m_function; 

 char *m_functionName; 

 int m_current; 

 size_t m_maxSize; 

  

public: 
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 Sequence(const char *functionName, size_t maxSize) 

 { 

  m_current = 0; 

  m_input = new typename F::InputType[maxSize]; 

  m_output = new typename F::OutputType[maxSize]; 

  m_maxSize = maxSize; 

  m_functionName = strdup(functionName); 

 } 

  

 void CalcFor(typename F::InputType input) 

 { 

  if(m_current < (int) m_maxSize) 

  { 

   typename F::OutputType output = F()(input); 

   m_input[m_current] = input; 

   m_output[m_current] = output; 

   m_current++; 

  } 

 } 

  

 template<class F2> 

 friend ostream &operator<<(ostream &o, const Sequence<F2> &seq); 

  

 virtual ~Sequence() 

 { 

  delete[] m_input; 

  delete[] m_output; 

  free(m_functionName); 

 } 

}; 

 

template<class F> 

ostream &operator<<(ostream &o, const Sequence<F> &seq) 

{ 

 if(seq.m_current > 0) 

 { 

  o << seq.m_functionName << "(" << seq.m_input[0] << ") = " << 

seq.m_output[0]; 

 } 

 for(int i = 1; i < seq.m_current; i++) 

 { 

  o << " ; " << seq.m_functionName << "(" << seq.m_input[i] << 

") = " << seq.m_output[i]; 

https://kita.co.il/


 } 

 return o; 

} 

 

int main(int argc, char **argv) 

{ 

 Arithmetic<double> f(2.0, 3.0); 

 cout << f(9) << endl; 

  

 Arithmetic<complex> g(complex(1,3), complex(2,4)); 

 cout << g(3) << endl; 

  

 Sequence<ComplexAbsolute<double>> seq("abs", 10); 

 seq.CalcFor(complex(3,4)); 

 seq.CalcFor(complex(7,24)); 

 seq.CalcFor(complex(8,15)); 

 cout << seq << endl; 

} 
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class type_info  

{ 

public: 

 virtual ~type_info(); 

 bool operator== (const type_info& rhs) const; 

 bool operator!= (const type_info& rhs) const; 

 bool before (const type_info& rhs) const; 

 const char* name() const; 

private: 

 type_info (const type_info& rhs); 

 type_info& operator= (const type_info& rhs); 

}; 
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#include <iostream> 

#include <typeinfo> 

 

using namespace std; 

 

int main()  

{ 

 double d; 

 double *pd; 

 cout << "double is: " << typeid(double).name() << endl; 

 cout << "d is: " << typeid(d).name() << endl; 

 cout << "pd is: " << typeid(pd).name() << endl; 

 cout << "*pd is: " << typeid(*pd).name() << endl << endl; 

 cout << "typeid(d) " << (typeid(d) == typeid(*pd) ? "=" : "!")  

  << "= typeid(*pd)" << endl; 

} 
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double is: double 

d is: double 

pd is: double * 

*pd is: double 

typeid(d) == typeid(*pd) 

#include <iostream> 

#include <typeinfo> 

 

using namespace std; 

 

class Base {}; 

class Derived : public Base {}; 

 

int main()  

{ 

 Derived derived; 

 Base* pBase = &derived; 

 cout << "Base is: " << typeid(Base).name() << endl; 

 cout << "Derived is: " << typeid(Derived).name() << endl << 

endl; 

  

 cout << "derived is: " << typeid(derived).name() << endl; 

 cout << "*pbase is: " << typeid(*pBase).name() << endl; 

 cout << "derived " << (typeid(derived) == typeid(*pBase) ? "=" : 

"!")  

  << "= *pBase" << endl;  

} 
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Base is: class Base 

Derived is: class Derived 

 

derived is: class Derived 

*pbase is: class Base 
derived != *pBase 

#include <iostream> 

#include <typeinfo> 

 

using namespace std; 

 

class Base {virtual void Member(){}}; 

class Derived: public Base {}; 

 

int main()  

{ 

 Derived derived; 

 Base *pBase = &derived; 

 cout << "derived is: " << typeid(derived).name() << endl; 

 cout << "*pBase is: " << typeid(*pBase).name() << endl; 

 cout << "derived " << (typeid(derived) == typeid(*pBase) ? "=" : 

"!")  

  << "= *pBase" << endl; 

} 

 

 

https://kita.co.il/


derived is: class Derived 

*pBase is: class Derived 
derived == *pBase 

Class B {...}; 

Class D {...}; 

B b; 

D *pD = (D*)&b; 

const B b; 

... 

... 

B *pB = (B*)&b; 
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static_cast<requested_type>(value) 
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#include <iostream> 

#include <cstdio> 

 

class BaseX 

{ 

private: 

 int m_n1; 

public: 

 void PrintAddresses() 

 {  

  printf("BaseX(%d bytes): this = %.8X, &m_n1 = %.8X\n", 

sizeof(BaseX),  

  this, &m_n1);  

 } 

}; 

 

class BaseY 

{ 

private: 

 int m_n2; 

 int m_n3; 

public: 

 void PrintAddresses() 

 {  

  printf("BaseY(%d bytes): this = %.8X, &m_n2 = %.8X,  

    &m_n3 = %.8X\n",sizeof(BaseY), this, &m_n2, &m_n3);  

 } 

}; 

 

class BaseZ 

{ 

private: 

 int m_n4; 

 int m_n5; 

 int m_n6; 

public: 

 void PrintAddresses() 

 {  

  printf("BaseZ(%d bytes): this = %.8X, &m_n4 = %.8X, &m_n5 = 

%.8X,  
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    &m_n6 = %.8X\n", sizeof(BaseZ), this, &m_n4, &m_n5, 

&m_n6); 

 } 

}; 

 

class Derived : public BaseX, public BaseY, public BaseZ 

{ 

private: 

 int m_n7; 

public: 

 void PrintAddresses() 

 {  

  BaseX::PrintAddresses();  

  BaseY::PrintAddresses();  

  BaseZ::PrintAddresses();  

  printf("Derived(%d bytes): this = %.8X, &m_n7 = %.8X\n",  

    sizeof(Derived), this, &m_n7); 

 } 

}; 

 

int main(int argc, char **argv) 

{ 

 Derived *pDerived = new Derived(); 

 pDerived->PrintAddresses(); 

 printf("\n"); 

 printf("pDerived = %.8X\n", pDerived); 

 printf("static_cast<BaseX *>(pDerived) = %.8X\n",  

   static_cast<BaseX *>(pDerived)); 

 printf("static_cast<BaseY *>(pDerived) = %.8X\n",  

   static_cast<BaseY *>(pDerived)); 

 printf("static_cast<BaseZ *>(pDerived) = %.8X\n",  

   static_cast<BaseZ *>(pDerived)); 

 printf("\n"); 

 static_cast<BaseX&>(*pDerived).PrintAddresses(); 

 delete pDerived; 

} 
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BaseX(4 bytes): this = 00164BA8, &m_n1 = 00164BA8 

BaseY(8 bytes): this = 00164BAC, &m_n2 = 00164BAC, &m_n3 = 00164BB0 

BaseZ(12 bytes): this = 00164BB4, &m_n4 = 00164BB4, &m_n5 = 

00164BB8, &m_n6 = 00164BBC 

Derived(28 bytes): this = 00164BA8, &m_n7 = 00164BC0 

 

pDerived = 00164BA8 

static_cast<BaseX *>(pDerived) = 00164BA8 

static_cast<BaseY *>(pDerived) = 00164BAC 

static_cast<BaseZ *>(pDerived) = 00164BB4 

 

BaseX(4 bytes): this = 00144BA8, &m_n1 = 00144BA8 

dynamic_cast<requested_type>(value) 
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#include <iostream> 

#include <cstdio> 

#include <typeinfo> 

 

using namespace std; 

 

class BaseX 

{ 

private: 

 int m_n1; 

public: 

 void PrintAddresses() 

 {  

  printf("BaseX(%d bytes): this = %.8X, &m_n1 = %.8X\n", 

sizeof(BaseX),  

    this, &m_n1);  

 } 

 virtual void dummy(){} 

}; 

 

class BaseY 

{ 

private: 

 int m_n2; 

 int m_n3; 

public: 

 void PrintAddresses() 

 {  

  printf("BaseY(%d bytes): this = %.8X, &m_n2 = %.8X, &m_n3 = 

%.8X\n",  

   sizeof(BaseY), this, &m_n2, &m_n3);  

 } 

}; 

 

class BaseZ 

{ 

private: 

 int m_n4; 

 int m_n5; 

 int m_n6; 

public: 
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 void PrintAddresses() 

 {  

  printf("BaseZ(%d bytes): this = %.8X, &m_n4 = %.8X, &m_n5 = 

%.8X,  

   &m_n6 = %.8X\n", sizeof(BaseZ), this, &m_n4, &m_n5, 

&m_n6); 

 } 

}; 

 

class Derived : public BaseX, public BaseY, public BaseZ 

{ 

private: 

 int m_n7; 

public: 

 void PrintAddresses() 

 {  

  BaseX::PrintAddresses();  

  BaseY::PrintAddresses();  

  BaseZ::PrintAddresses();  

  printf("Derived(%d bytes): this = %.8X, &m_n7 = %.8X \n",  

    sizeof(Derived), this, &m_n7); 

 } 

}; 

 

int main(int argc, char **argv) 

{ 

 Derived *pDerived = new Derived(); 

 pDerived->PrintAddresses(); 

 printf("\n"); 

 printf("pDerived = %.8X\n", pDerived); 

 printf("dynamic_cast<BaseX *>(pDerived) = %.8X\n",  

   dynamic_cast<BaseX *>(pDerived)); 

 printf("dynamic_cast<BaseY *>(pDerived) = %.8X\n",  

   dynamic_cast<BaseY *>(pDerived)); 

 printf("dynamic_cast<BaseZ *>(pDerived) = %.8X\n",  

   dynamic_cast<BaseZ *>(pDerived)); 

 delete pDerived; 

  

 printf("\n"); 

 BaseX x; 

 printf("dynamic_cast<BaseY*>(&x) = %.8X\n", 

dynamic_cast<BaseY*>(&x)); 

 try 
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 { 

  dynamic_cast<BaseY&>(x); 

  printf("Reference conversion succeeded!\n"); 

 } 

 catch(bad_cast &bc) 

 { 

  printf("Reference conversion failed ('%s')!\n", bc.what()); 

 } 

  

} 

BaseX(8 bytes): this = 000F4BA8, &m_n1 = 000F4BAC 

BaseY(8 bytes): this = 000F4BB0, &m_n2 = 000F4BB0, &m_n3 = 000F4BB4 

BaseZ(12 bytes): this = 000F4BB8, &m_n4 = 000F4BB8, &m_n5 = 

000F4BBC, &m_n6 = 00 

0F4BC0 
Derived(32 bytes): this = 000F4BA8, &m_n7 = 000F4BC4 

 

pDerived = 000F4BA8 

dynamic_cast<BaseX *>(pDerived) = 000F4BA8 

dynamic _cast<BaseY *>(pDerived) = 000F4BB0 

dynamic _cast<BaseZ *>(pDerived) = 000F4BB8 

 

dynamic_cast<BaseY*>(&x) = 00000000 

Reference conversion failed ('Bad dynamic_cast!')! 
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const_cast<requested_type>(value) 

#include <iostream> 

 

using namespace std; 

 

class Object 

{ 

private: 

 int m_value; 

  

public: 

 Object(int value) { m_value = value; } 

 void Display() const { cout << m_value << endl << endl; } 

 void Change() { m_value++; } 

 void ForceChange() const { const_cast<Object*>(this)->m_value++; 

} 

}; 

 

void OuterChangeFunction(const Object &object) 

{ 

 // the following line causes a compilation error 

 // object.Change();   

 object.ForceChange(); 

 object.Display(); 

} 

 

void OuterForceChangeFunction(const Object &object) 

{ 

 Object &tmp = const_cast<Object &>(object); 

 // Now both lines are OK! 

 tmp.Change(); 

 tmp.ForceChange(); 

 tmp.Display(); 

} 
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void OuterForceChangeFunctionV2(const Object &object) 

{ 

 Object *pTmp = const_cast<Object *>(&object); 

 // Now both lines are OK! 

 pTmp->Change(); 

 pTmp->ForceChange(); 

 pTmp->Display(); 

} 

 

int main(int argc, char **argv) 

{ 

 Object object(10); 

 OuterChangeFunction(object); 

 OuterForceChangeFunction(object); 

 OuterForceChangeFunctionV2(object); 

} 

11 

13 

15 
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#include <iostream> 

 

using namespace std; 

 

class Object 

{ 

private: 

 int m_value; 

 int m_displayCount; 

  

public: 

 Object(int value) { m_value = value; m_displayCount = 0; } 

 void Display() const  

 {  

  cout << m_value << endl;  

  const_cast<Object*>(this)->m_displayCount++; 

 } 

 int GetDisplayCount() { return m_displayCount; } 

}; 

 

int main(int argc, char **argv) 

{ 
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 Object object(10); 

 object.Display(); 

 object.Display(); 

 object.Display(); 

 cout << "display count = " << object.GetDisplayCount() << endl; 

} 

10 

10 

10 

display count = 3 

reinterpret_cast<requested_type>(value) 

#include <iostream> 

 

https://kita.co.il/


using namespace std; 

 

class A { }; 

class B { }; 

 

int main(int argc, char **argv) 

{ 

 int n = 123456; 

 float* pF = reinterpret_cast<float*>(&n); /* No error */ 

  

 A a; 

 B *pB = reinterpret_cast<B*>(&a); /* No error */ 

 B &anotherB = reinterpret_cast<B&>(a); /* No error */ 

} 
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template<class T, class A = allocator<T>> 

class vector 

{  

... 

}; 

• 

• 

vector<int> v1; 
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vector<int> v2(10, 5); 

vector<int> v3(v2.begin(), v2.end()); 

vector<int> v4(v2.begin() + 2, v2.end() - 3); 

cout << "v4.size()= " << v4.size() << endl; 

cout << "v4.capacity()= " << v4.capacity() << endl; 

v2.clear(); 

v3.clear(); 
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srand(time(NULL)); 

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

{ 

 v1.push_back(rand() % 100); 

 v2.insert(v2.begin(), rand() % 100 + 100); 

} 

v3.insert(v3.begin(), v1.rbegin(), v1.rend()); 

v1.pop_back(); 

v2.erase(v2.begin() + 3, v2.begin() + 5); 
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static void print(vector<T,A> &v) 

{ 

 /* example of forward iteration */ 

 vector<T,A>::iterator iter = v.begin(); 

 while(iter != v.end()) 

 { 

  cout << *iter++ << " "; 

 } 

 cout << endl; 

} 

 

static void reverse_print(vector<T,A> &v) 

{ 

 /* example of backward iteration */ 

 vector<T,A>::reverse_iterator riter = v.rbegin(); 

 while(riter != v.rend()) 

 { 

  cout << *riter++ << " "; 

 } 

 cout << endl; 

} 
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v1.at(0) = 9; 

v1[6] = 11; 

cout << "v2.front() = " << v2.front() << endl; 

cout << "v2.back() = " << v2.back() << endl; 

https://kita.co.il/


#include <iostream> 

#include <cstring> 

#include <vector> 

#include <algorithm> 

#include <cstdlib> 

 

using namespace std; 

 

template<typename T, typename A = allocator<T>> 

class vector_utils 

{ 

public: 

 static void print(vector<T,A> &v) 

 { 

  /* example of forward iteration */ 

  vector<T,A>::iterator iter = v.begin(); 

  while(iter != v.end()) 

  { 

   cout << *iter++ << " "; 

  } 

  cout << endl; 
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 } 

}; 

 

class String 

{ 

private: 

 char *m_str; 

public: 

 String(const char *str) { m_str = strdup(str); } 

 String(const String &str) { m_str = strdup(str.m_str); } 

 const String &operator=(const String &str) 

 { 

  if (this == &str) 

   return *this; 

 

  free(m_str);  

  m_str = strdup(str.m_str);  

  return *this; 

 } 

 bool operator<(const String &str) const  

 {  

  return strlen(m_str) < strlen(str.m_str);  

 } 

 ~String() { free(m_str); } 

 friend ostream& operator<<(ostream &o, const String str); 

}; 

ostream& operator<<(ostream &o, const String str) 

{ 

 o << str.m_str; 

 return o; 

} 

 

int main(int argc, char **argv) 

{ 

 vector<String> v; 

 v.push_back("ilan"); 

 v.push_back("amoyal"); 

 v.push_back("is"); 

 v.push_back("the"); 

 v.push_back("writer"); 

 v.push_back("of"); 

 v.push_back("this"); 

 v.push_back("book"); 
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 sort(v.begin(), v.end()); 

 vector_utils<String>::print(v); 

} 

is of the ilan this book amoyal writer 

File: PhoneEntry.h 

 

#ifndef PHONE_ENTRY_H 

#define PHONE_ENTRY_H 

 

#include <iostream> 

#include <cstdlib> 

 

class PhoneEntry 

{ 
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private: 

 char *m_name, *m_phone; 

public: 

 PhoneEntry(); 

 PhoneEntry(const char *name, const char *phone); 

 PhoneEntry(const PhoneEntry &phoneEntry); 

 ~PhoneEntry(); 

  

 const PhoneEntry &operator=(const PhoneEntry &phoneEntry); 

 bool operator==(const PhoneEntry &phoneEntry)const; 

 bool operator<(const PhoneEntry &phoneEntry)const; 

 bool operator>(const PhoneEntry &phoneEntry)const; 

 bool operator<=(const PhoneEntry &phoneEntry)const; 

 bool operator>=(const PhoneEntry &phoneEntry)const; 

  

 friend std::ostream &operator << (std::ostream &o, const 

PhoneEntry &p); 

  

 const char *get_name()const; 

 const char *get_phone()const; 

}; 

 

class PhoneEntryPredicate 

{ 

private: 

 char *m_value; 

 bool m_ignoreCase; 

 bool m_byPhone; 

  

public: 

 PhoneEntryPredicate(); 

 PhoneEntryPredicate(const char*value, bool ignoreCase = false, 

bool byPhone = false); 

 PhoneEntryPredicate(const PhoneEntryPredicate &pred); 

 bool operator()(const PhoneEntry &p); 

 ~PhoneEntryPredicate(); 

}; 

 

#endif // PHONE_ENTRY_H 

File: PhoneEntry.cpp 
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#include "PhoneEntry.h" 

#include <cstdlib> 

 

 

PhoneEntry::PhoneEntry() { m_name = m_phone = NULL;} 

 

PhoneEntry::PhoneEntry(const char *name, const char *phone) 

{ 

 m_name = strdup(name); 

 m_phone = strdup(phone); 

} 

 

PhoneEntry::PhoneEntry(const PhoneEntry &phoneEntry) 

{ 

 m_name = strdup(phoneEntry.m_name); 

 m_phone = strdup(phoneEntry.m_phone); 

} 

 

PhoneEntry::~PhoneEntry() 

{ 

 free(m_name); 

 free(m_phone); 

} 

 

const PhoneEntry &PhoneEntry::operator=(const PhoneEntry 

&phoneEntry) 

{ 

 if (this == &phoneEntry) 

  return *this; 

 

 free(m_name); 

 free(m_phone); 

 m_name = strdup(phoneEntry.m_name); 

 m_phone = strdup(phoneEntry.m_phone); 

 return *this; 

} 

 

bool PhoneEntry::operator==(const PhoneEntry &phoneEntry)const 

{ 

 return stricmp(m_name, phoneEntry.m_name) == 0; 

} 

 

bool PhoneEntry::operator<(const PhoneEntry &phoneEntry)const 
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{ 

 return stricmp(m_name, phoneEntry.m_name) < 0; 

} 

 

bool PhoneEntry::operator>(const PhoneEntry &phoneEntry)const 

{ 

 return stricmp(m_name, phoneEntry.m_name) > 0; 

} 

 

bool PhoneEntry::operator<=(const PhoneEntry &phoneEntry)const 

{ 

 return stricmp(m_name, phoneEntry.m_name) <= 0; 

} 

 

bool PhoneEntry::operator>=(const PhoneEntry &phoneEntry)const 

{ 

 return stricmp(m_name, phoneEntry.m_name) >= 0; 

} 

 

const char *PhoneEntry::get_name() const 

{ 

 return m_name; 

} 

 

const char *PhoneEntry::get_phone() const 

{ 

 return m_phone; 

} 

 

std::ostream &operator << (std::ostream &o, const PhoneEntry &p) 

{ 

 o << p.m_name << ": " << p.m_phone; 

 return o; 

} 

 

PhoneEntryPredicate::PhoneEntryPredicate() 

{ 

 m_value = NULL; 

 m_ignoreCase = m_byPhone = false; 

} 

 

PhoneEntryPredicate::PhoneEntryPredicate(const char*value, bool 

ignoreCase, bool byPhone) 
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{ 

 m_value = strdup(value); 

 m_ignoreCase = ignoreCase; 

 m_byPhone = byPhone; 

} 

 

PhoneEntryPredicate::PhoneEntryPredicate(const PhoneEntryPredicate 

&pred) 

{ 

 m_value = strdup(pred.m_value); 

 m_ignoreCase = pred.m_ignoreCase; 

 m_byPhone = pred.m_byPhone; 

} 

 

bool PhoneEntryPredicate::operator()(const PhoneEntry &p) 

{ 

 const char *value = m_byPhone ? p.get_phone() : p.get_name(); 

 if(m_ignoreCase) { return stricmp(m_value, value) == 0;} 

 else { return strcmp(m_value, value) == 0;} 

} 

 

PhoneEntryPredicate::~PhoneEntryPredicate() 

{ 

 free(m_value); 

} 

https://kita.co.il/


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://kita.co.il/


 

 

O(𝑛)

#include <iostream> 

#include <list> 

#include <algorithm> 

#include "PhoneEntry.h" 

 

using namespace std; 

 

template<typename T, typename A = allocator<T>> 

class list_utils 

{ 

public: 

 static void print(const char *listName, list<T,A> &l,  

      const char *separator = "\n") 

 { 

  /* example of forward iteration */ 

  cout << listName << ": "; 

  list<T,A>::iterator iter = l.begin(); 
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  if(iter != l.end()) 

  { 

   cout << *iter++;; 

  } 

  while(iter != l.end()) 

  { 

   cout << separator << *iter++; 

  } 

  cout << endl; 

 } 

  

 static void reverse_print( const char *listName, list<T,A> &l,  

         const char *separator = "\n") 

 { 

  /* example of backward iteration */ 

  cout << listName << "(r): "; 

  list<T,A>::reverse_iterator riter = l.rbegin(); 

  if(riter != l.rend()) 

  { 

   cout << *riter++; 

  } 

  while(riter != l.rend()) 

  { 

   cout << separator << *riter++; 

  } 

  cout << endl; 

 } 

}; 

 

int main(int argc, char **argv) 

{ 

 list<PhoneEntry> l1; 

 l1.push_back(PhoneEntry("Paul", "111111")); 

 l1.push_back(PhoneEntry("Paula", "222222")); 

 l1.push_back(PhoneEntry("Ilan", "4568721")); 

 l1.push_back(PhoneEntry("Linda", "3216457")); 

 l1.push_back(PhoneEntry("Dana", "666666")); 

 l1.push_back(PhoneEntry("Ilan", "4545454")); 

 list_utils<PhoneEntry>::print("list1", l1, " ; "); 

  

 /* sort */ 

 l1.sort(); 

 list_utils<PhoneEntry>::print("list1", l1, " ; "); 
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 /* removes duplicats */ 

 l1.unique(); 

 list_utils<PhoneEntry>::print("list1", l1, " ; "); 

  

 /* creates another list */ 

 list<PhoneEntry> l2; 

 l2.push_front(PhoneEntry("Goerge", "3521654")); 

 l2.push_front(PhoneEntry("Roni", "6547895")); 

 l2.push_front(PhoneEntry("Aya", "5689755")); 

  

 /* swaps elements */ 

 l1.swap(l2); 

 list_utils<PhoneEntry>::print("list1", l1, " ; "); 

 list_utils<PhoneEntry>::print("list2", l2, " ; "); 

  

 /* merge lists */ 

 l1.sort(); 

 l2.sort(); 

 l1.merge(l2); 

 list_utils<PhoneEntry>::print("list1", l1, " ; "); 

 list_utils<PhoneEntry>::print("list2", l2, " ; "); 

 

 /* search by a name */ 

 list<PhoneEntry>::iterator searchIter = find_if(l1.begin(), 

l1.end(),  

          PhoneEntryPredicate("ilan", 

true)); 

 if(searchIter != l1.end()) 

 { 

  cout << "Found: " << *searchIter << endl; 

 } 

 else 

 { 

  cout << "Not found!" << endl; 

 } 

  

 /* search by a phone */ 

 searchIter = find_if(l1.begin(), l1.end(),  

      PhoneEntryPredicate("3216457", true, true)); 

 if(searchIter != l1.end()) 

 { 

  cout << "Found: " << *searchIter << endl; 
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 } 

 else 

 { 

  cout << "Not found!" << endl; 

 } 

  

 /* another search */ 

 searchIter = find_if(l1.begin(), l1.end(), 

PhoneEntryPredicate("Orna", true)); 

 if(searchIter != l1.end()) 

 { 

  cout << "Found: " << *searchIter << endl; 

 } 

 else 

 { 

  cout << "Not found!" << endl; 

 } 

} 

list1: Paul: 111111 ; Paula: 222222 ; Ilan: 4568721 ; Linda: 3216457 

; Dana: 666666   ; Ilan: 4545454 
list1: Dana: 666666 ; Ilan: 4568721 ; Ilan: 4545454 ; Linda: 3216457 

; Paul: 111111   ; Paula: 222222 
list1: Dana: 666666 ; Ilan: 4568721 ; Linda: 3216457 ; Paul: 111111 

; Paula: 222222 

list1: Aya: 5689755 ; Roni: 6547895 ; Goerge: 3521654 

list2: Dana: 666666 ; Ilan: 4568721 ; Linda: 3216457 ; Paul: 111111 

; Paula: 222222 

list1: Aya: 5689755 ; Dana: 666666 ; Goerge: 3521654 ; Ilan: 4568721 

; Linda: 3216457   ; Paul: 111111 ; Paula: 222222 ; Roni: 6547895 
list2: 

Found: Ilan: 4568721 

Found: Linda: 3216457 

Not found! 
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#include <iostream> 

#include <deque> 

#include <algorithm> 

 

using namespace std; 

 

template<typename T, typename A = allocator<T>> 

class deque_utils 

{ 

public: 

 static void print(const char *name, deque<T,A> &c,  

      const char *separator = "\n") 

 { 

  /* example of forward iteration */ 

  cout << name << ": "; 

  deque<T,A>::iterator iter = c.begin(); 

  if(iter != c.end()) 

  { 

   cout << *iter++;; 

  } 

  while(iter != c.end()) 

  { 

   cout << separator << *iter++; 

  } 

  cout << endl; 

 } 

  

 static void reverse_print(const char *name, deque<T,A> &c,  

        const char *separator = "\n") 

 { 
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  /* example of backward iteration */ 

  cout << name << "(r): "; 

  deque<T,A>::reverse_iterator riter = c.rbegin(); 

  if(riter != c.rend()) 

  { 

   cout << *riter++; 

  } 

  while(riter != c.rend()) 

  { 

   cout << separator << *riter++; 

  } 

  cout << endl; 

 } 

}; 

 

bool less_ints(int a, int b); 

 

int main(int argc, char **argv) 

{ 

 deque<char> d1, d2; 

 for(int i = 0; i < 5; ++i) 

 { 

  d1.push_back('A' + i); 

 } 

 for(int i = 0; i < 5; ++i) 

 { 

  d2.push_front('A' + i); 

 } 

 deque_utils<char>::print("d1", d1, ", "); 

 deque_utils<char>::print("d2", d2, ", "); 

  

 /* copy d2 to the end of d1 */ 

 d1.insert(d1.end(), d2.begin(), d2.end()); 

 deque_utils<char>::print("d1", d1, ", "); 

 deque_utils<char>::print("d2", d2, ", "); 

  

 /* revese sort */ 

 stable_sort(d1.rbegin(), d1.rend(), less_ints); 

 deque_utils<char>::print("d1", d1, ", "); 

} 

 

bool less_ints(int a, int b) 

{ 
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 return a < b; 

} 

d1: A, B, C, D, E 

d2: E, D, C, B, A 

d1: A, B, C, D, E, E, D, C, B, A 

d2: E, D, C, B, A 

d1: E, E, D, D, C, C, B, B, A, A 
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