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Initialization

1 #include <iostream>

2 using namespace std;

3

4 int main () {

5 double* pvalue = NULL; // Pointer initialized with

null

6 pvalue = new double; // Request memory for the

variable

7

8 *pvalue = 29494.1; // Store value at allocated

address

9 cout << "Value of pvalue : " << *pvalue << endl;

10 delete pvalue; // free up the memory.

11

12 return 0;

13 }
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Initialization

1 #include <iostream>

2 int main()

3 {

4 using namespace std;

5 int nights = 1001;

6

7 int * pt = new int; // allocate space for an

int

8 *pt = nights; // store a value there

9

10 cout << "nights value = ";

11 cout << nights << ": location " << &nights << endl;

12

13 cout << "int ";

14 cout << "value = " << *pt << ": location = " << pt

<< endl;
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Initialization

1 double * pd = new double; // allocate space for a

double

2 *pd = 10000001.0; // store a double there

3

4 cout << "double ";

5 cout << "value= " << *pd << ": location = " << pd <<

endl;

6

7 cout << "location of pointer pd: " << &pd << endl;

8 cout << "size of pt = " << sizeof(pt);

9

10 cout << ": size of *pt = " << sizeof(*pt) << endl;

11 cout << "size of pd = " << sizeof pd;

12

13 cout << ": size of *pd = " << sizeof(*pd) << endl;

14 return 0;

15 }
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1 #include <iostream>

2 int main()

3 {

4 using namespace std;

5 double * p3 = new double [3]; // space for 3 doubles

6 p3[0] = 0.2; // treat p3 like an array

name

7 p3[1] = 0.5;

8 p3[2] = 0.8;

9 cout << "p3[1] is " << p3[1] << ".\n";

10 p3 = p3 + 1; // increment the pointer

11 cout << "Now p3[0] is " << p3[0] << " and ";

12 cout << "p3[1] is " << p3[1] << ".\n";

13 p3 = p3 - 1; // point back to

beginning

14 delete [] p3; // free the memory

15 return 0;

16 }
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Initialization

1 #include <iostream>

2 #include <cstring>

3 using namespace std;

4

5 int main()

6 {

7 int num;

8 cout << "Enter total number of students: ";

9 cin >> num;

10 float* ptr;

11

12 // memory allocation of num number of floats

13 ptr = new float[num];
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1 cout << "Enter GPA of students." << endl;

2 for (int i = 0; i < num; ++i)

3 {

4 cout << "Student" << i + 1 << ": ";

5 cin >> *(ptr + i);

6 }

7

8 cout << "\nDisplaying GPA of students." << endl;

9 for (int i = 0; i < num; ++i) {

10 cout << "Student" << i + 1 << " :" << *(ptr +

i) << endl;

11 }

12

13 // ptr memory is released

14 delete [] ptr;

15

16 return 0;

17 }
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1 #include <iostream>

2 #include <new>

3 using namespace std;

4

5 int main ()

6 {

7 int i,n;

8 int * p;

9 cout << "How many numbers would you like to type? ";

10 cin >> i;

11 p= new int[i];

12

13 for (n=0; n<i; n++)

14 {

15 cout << "Enter number: ";

16 cin >> p[n];

17 }
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1

2 cout << "You have entered: ";

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

4 cout << p[n] << ", ";

5 delete[] p;

6

7 return 0;}
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1 // overloading functions

2 #include <iostream>

3 using namespace std;

4 int operate(int, int);

5 double operate(double,double);

6 int main ()

7 {

8 int x=5,y=2;

9 double n=5.0,m=2.0;

10 cout << operate (x,y) << ’\n’;

11 cout << operate (n,m) << ’\n’;

12 return 0;

13 }
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2 int operate (int a, int b)

3 {

4 return (a*b);

5 }

6

7 double operate (double a, double b)

8 {

9 return (a/b);

10 }
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Overloading Reference Parameters
Class designs and the STL often use reference parameters, and it’s useful to know how
overloading works with different reference types. Consider the following three prototypes:

void sink(double & r1);       // matches modifiable lvalue
void sank(const double & r2); // matches modifiable or const lvalue, rvalue
void sunk(double && r3);      // matches rvalue

The lvalue reference parameter r1 matches a modifiable lvalue argument, such as a
double variable. The const lvalue reference parameter r2 matches a modifiable lvalue
argument, a const lvalue argument, and an rvalue argument, such as the sum of two 
double values. Finally, the rvalue reference r3 matches an rvalue. Note how r2 can match
the same sort of arguments that r1 and r3 match. This raises the question of what hap-
pens when you overload a function on these three types of parameters. The answer is that
the more exact match is made:

void staff(double & rs);         // matches modifiable lvalue
voit staff(const double & rcs);  // matches rvalue, const lvalue
void stove(double & r1);         // matches modifiable lvalue
void stove(const double & r2);   // matches const lvalue
void stove(double && r3);        // matches rvalue

This allows you to customize the behavior of a function based on the lvalue, const, or
rvalue nature of the argument:

double x = 55.5;
const double y = 32.0;
stove(x);             // calls stove(double &)
stove(y);             // calls stove(const double &)
stove(x+y);           // calls stove(double &&)

If, say, you omit the stove(double &&) function, then stove(x+y) will call the
stove(const double &) function instead.

An Overloading Example
In this chapter we’ve already developed a left() function that returns a pointer to the
first n characters in a string. Let’s add a second left() function, one that returns the first n
digits in an integer.You can use it, for example, to examine the first three digits of a U.S.
postal zip code stored as an integer, which is useful if you want to sort for urban areas.

The integer function is a bit more difficult to program than the string version because
you don’t have the benefit of each digit being stored in its own array element. One
approach is to first compute the number of digits in the number. Dividing a number by
10 lops off one digit, so you can use division to count digits. More precisely, you can do so
with a loop, like this:

unsigned digits = 1;
while (n /= 10)

digits++;
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1 #include <iostream>

2 unsigned long left(unsigned long num, unsigned ct);

3 char * left(const char * str, int n = 1);

4 int main()

5 {

6 using namespace std;

7 char * trip = "Hawaii!!"; // test value

8 unsigned long n = 12345678; // test value

9 int i;

10 char * temp;

11 for (i = 1; i < 10; i++)

12 {

13 cout << left(n, i) << endl;

14 temp = left(trip,i);

15 cout << temp << endl;

16 delete [] temp; // point to temporary storage

17 }

18 return 0;

19 }
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1 unsigned long left(unsigned long num, unsigned ct)

2 {

3 unsigneddigits = 1;

4 unsigned long n = num;

5 if (ct == 0 || num == 0)

6 return 0; // return 0 if no digits

7 while (n /= 10)

8 digits++;

9 if (digits > ct)

10 {

11 ct = digits - ct;

12 while (ct--)

13 num /= 10;

14 return num; // return left ct digits

15 }

16 else // if ct >= number of digits

17 return num; // return the whole number

18 }
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2 char * left(const char * str, int n)

3 {

4 if(n < 0)

5 n = 0;

6 char* p = new char[n+1];

7 int i;

8 for (i = 0; i < n && str[i]; i++)

9 p[i] = str[i]; // copy characters

10 while (i <= n)

11 p[i++] = ’\0’; // set rest of string to ’\0’

12 return p;

13 }
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