ARRAY, POINTER & REFERENCE

OBJEKTIF:

1. Membolehkan pelajar membentuk aturcara menggunakan array, pointer dan reference

RANGKA ISI PELAJARAN  :

1. Array of object

2. Pointers to object

3. Referrence

POINTER 

Digunakan untuk menghantar alamat sesuatu objek kepada fungsi memanggil 

fungsi boleh mengubahsuai nilai sesuatu objek yang mana alamat digunakan dalam panggilan 

ex : 

#include <iostream.h> 

class samp{ 

int i; 

public : 

    samp(int n) {i=n;} d

    void set_i(int n) {i=n;} 

    int get_i() {return i;} 

} 

void sqr_it(samp *o){ 

    o->set_i(o->get_i() * o->get_i()); 

 cout << "copy of a has i value of " 

         <<o->get_i(); 

    cout<<"\n"; 

} 

main(){ 

     samp a(10); 

     sqr_it(&a); 

     cout <<" Now, a in main() has been   

                 changed : "; 

     cout << a.get_i(); 

     return 0; 

} 

Dynamic Memory allocation 

guna operator new dan delete offers dynamic storage allocation & deallocation 

format : 

             var = new type; 

contoh: 

             char *word 

             word = new char[20]; 

simpan 20 nilai-nilai aksara & mengembalikan satu pointer kepada mereka jika success, new memulangkan pointer kepada p/ubah new 

perlu uji samada ingatan mencukupi, 

contoh : 

             char *word = new char[20]; 

              if (!word){ 

                cout << "Insufficient memory \n"; 

                exit(1); 

             } 

operator delete deallocate memory, 

contoh : 

        delete word; 

  contoh aturcara untuk allocate object dynamic 

   #include <iostream.h> 

   class samp { 

        int i,j; 

   public: 

        void set_ij( int a, int b){ i = a ; j = b;} 

        int get_product() { return i*j;} 

   } 

  main(){ 

        samp *p; 

        p = new samp; 

        if ( !p ){ 

          cout << "Allocation error \n"; 

          return 1; 

        } 

        p->set_ij(4,5); 

        cout << "Product is : " << p->get_product()

                << "\n"; 

        return 0; 

  } 

ex2: 

// Allocating dynamic objects 

#include <iostream.h> 

class samp { 

  int i, j ; 

public : 

  samp (int a, int b) { i=a; j= b;} 

  int get_product() { return i*j;} 

} 

main(){ 

   samp *p; 

   p = new samp(6,5);     // allocate object with 

                                       // initialization 

   if (!p) { 

        cout << " Allocation error \n"; 

        return 1; 

   } 

   cout << " Product is : " << p-> get_product() 

           << "\n"; 

   delete p; 

   return 0; 

} 

ex3: 

class myclass { 

int who; 

public : 

   myclass (int n){ 

       who = n; 

       cout << " constructing " << who << "\n"; 

   } 

   ~myclass(){ 

       cout << "Destructing " << who << "\n"; 

   } 

   int id() { return who;} 

} 

// o is passed by value 

void f( myclass *o){ 

   cout << "Received " << o->id() << "\n"; 

} 

main(){ 

   myclass x(1); 

   f(&x); 

   return 0; 

} 

ex4: 

// Allocating dynamic objects 

#include <iostream.h> 

class samp { 

   int i, j ; 

public : 

   void set_ij(int a, int b) { i=a; j=b;} 

   ~samp() { cout << " Destroying....\n";} 

   int get_product() { return i*j;} 

} 

main(){ 

   samp *p; 

   int i; 

   p = new samp[10];         // allocate object with 

                                          // initialization 

   if (!p) { 

      cout << " Allocation error \n"; 

      return 1; 

   } 

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

      p[i].set_ij(i,i); 

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

            cout << "Product [" << i << "] is : "; 

             cout << p[i].get.product() << "\n"; 

        } 

      delete []p; 

      return 0; 

   } 

this Pointer 

Setiap objek mempunyai capaian terus kepada alamatnya melalui satu pointer yang dipanggil

this  salah satu kebaikan this ialah : 

          menghalang sesuatu objek dari diumpukkan kepada dirinya sendiri. 

ex : 

#include <iostream.h> 

class Test { 

public: 

    Test (int = 0); 

    void print() const; 

private: 

    int x; 

}; 

Test :: Test (int a){x = a;} 

void Test :: print() const { 

    cout << " x = " << x 

            << " \n this->x = "<<this->x 

            << "\n (*this).x = "<<(*this).x<<endl; 

} 

int main(){ 

   Test testObject(12); 

    testObject.print(); 

    return 0; 

} 

REFERENCE & ARRAY 

A reference to a variable is like an alias; the variable name and the reference name can both

be used in statements which affect the variable 

ex: 

int int_value; 

int &ref = int_value; 

In the above example a variable int_value is defined subsequently a reference ref is defined, which due to its initialization addresses the same

memory location which int_value accupies. 

In the definition of ref, the reference that ref is not itself an integer but a reference to one. 

The two statement : 

       int_value++;            // alternative 1 

       ref++;                     // altenative 2 

       have same affect 

ex1: 

//in standard C 

#include <iostream.h> 

void f(int *n);                    //use a pointer 

                                          //parameter 

main(){ 

   int i=0; 

   f(&i); 

   cout << "Here is i's new value : " << i << "\n"; 

   return 0; 

} 

void f (int *n) { 

   *n = 100;       //put 100 into the 

                          //argument pointed to by n 

} 

ex2: 

//In C++ 

#include <iostream.h> 

void f (int &n);             //declare a 

                                      //reference parameter 

main(){ 

   int i=0; 

   f(i); 

   cout << "Here is i's new value : " << i << "\n"; 

   return 0; 

} 

// f() new uses a reference parameter 

void f (int &n) { 

   //notice that no * is needed in the following 

   //statement 

   n = 100;    //put 100 into the 

                     //argument used to call f() 

} 

Passing Reference to objects 

ex3 

#include <iostream.h> 

class myclass{ 

   int who; 

public: 

    myclass (int n) { 

       who = n; 

       cout << " constructing " << who << "\n"; 

    } 

     ~myclass() { cout << " Destructing " << who 

                                   << "\n";

                        } 

      int id() { return who;} 

 } 

 //o is passed by value 

 void f(myclass o) { 

     cout << "Received "<< o.id() << "\n"; 

 } 

 main(){ 

     myclass x(1); 

     f(x); 

      return 0; 

 } 

destructor dipanggil 2 kali 

     semasa f() terminate 

     semasa program tamat 

bagaimanapun jika f() guna reference sebagai parameter, tiada salinan dibuat, oleh itu

destructor tidak dipanggil ketika f() terminates. 

ex4 : 

 #include <iostream.h> 

 myclass { 

     int who; 

 public: 

      myclass(int n) { 

      who = n; 

       cout << " Constructing " << who << "\n"; 

 } 

~myclass(){ 

      cout << " Destructing " << who << "\n"; 

    } 

     int id() { 

         return who; 

     } 

  }; 

   // now, o is passed by reference 

   void f(myclass &o) { 

     //note that - operator is still used !!! 

     cout << " Received " << o.id() << "\n"; 

   } 

 main() { 

    myclass x(1); 

    f(x); 

    return 0; 

 } 

Returning Reference

Reference bukan hanya digunakan untuk dihantar kepada objek, tetapi boleh dikembalikan oleh sesuatu fungsi. 

ex1: 

//A bounded array example 

#include <iostream.h> 

#include <stdlib.h> 

class array { 

   int size; char *p; 

public: 

   array (int num); 

   char &put(int i); 

   char get (int i); 

}; 

array::array (int num){ 

    p= new char [num]; 

    if (!p) { 

       cout << " Allocation error \n"; 

       exit(1); 

    } 

    size = num; 

} 

// Put something into the array 

char &array :: put(int i){ 

    if (i < o || i >= size) { 

         cout << " Bound error !!!\n"; 

         exit(1); 

    } 

    return p[i];           // return reference to p[i] 

} 

// Get something from the array 

char array :: get (int i) { 

    if (i < o || i >= size){ 

        cout << " Bound error !!!\n"; 

        exit(1); 

    } 

    return p[i];                        // return character 

} 

main() { 

   array a(10); 

   a.put(3) = 'X'; 

   a.put(2) = 'R'; 

   cout << a.get(3) << a.get (2); 

   cout << "\n"; 

   // now generate run_time. boundary error 

   a.put(11) = "!"; 

     return 0; 

} 

