· Microsoft VC++ data limitation (limit.h, float.h)

	Variable
	Number of bytes
	Maximum value
	Minimum value
	Significant digits
	E.g.

	char
	1
	27-1
	-27
	
	‘a’

	short
	2
	215-1
	-215
	
	35

	int
	4
	231-1
	-231
	
	35

	long
	4
	231-1
	-231
	
	35L

	unsigned int
	4
	232-1
	0
	
	35U

	unsigned long
	4
	232-1
	0
	
	35UL

	float
	4
	3.4e+38F~1.1e-38
	-(3.4e+38F~1.1e-38)
	6
	35.5F

	double
	8
	1.8e+308~2.2e-308
	-(1.8e+308~2.2e-308)
	15
	35.5

	long double
	10
	1.e+4932L~3.e-4932L
	-(1.e+4932L~3.e-4932L)
	18
	35.5L


Pointer

int d = 3, c = 6;

int *pd = &d;

// same as int* pd = &d;

pd = &c;



 Pointer to 1D Array

int arr [30]; 



int *pa = arr;

arr[i] Ξ *(pa+i) Ξ pa[i]


// content
pa+i Ξ &arr[i] Ξ arr+i


// address

pa+1 != ++pa

arr++

//
error: arr is a const pointer

Pointer to static 2D Array 
int a [4][5];

int *pa = a[0];

	a[0][0]
	a[0][1]
	a[0][2]
	…
	a[0][4]

	a[1][0]
	…
	…
	…
	…

	a[2][0]
	…
	a[2][2]
	…
	…

	a[3][0]
	…
	…
	…
	a[3][4]




pa[m*5+n] Ξ a[m][n] Ξ *(pa+m*5+n)




// content

pa+m*5 Ξ a[m]         (pa+m*5)+n Ξ &a[m][n]    // address

Pointer to dynamic space

int *pd = new int(3);

delete pd;

pd = 0;    



Pointer to dynamic 1D array

int *pa = new int [30];

delete [] pa;

Pointer to dynamic 2D Array 



float ** pf = new (float *[m]);




for (int k=0; k<m; k++)

for (int k=0; k<m; k++)







delete [] pf[k]; // thin line



pf[k] = new float [k+1];




delete [] pf;
// thick line


int m;
cin >> m;

char **pStrArray = new char*[m];

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

{


char Buffer[80];


cin.getline( Buffer, 80 );


pStrArray[i] = new char[ strlen(Buffer) + 1 ];


strcpy( pStrArray[i], Buffer );

}

//

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


delete [] pStrArray[i];

delete [] pStrArray;

string ** pstr = new string*[m];

//
allocate an array of string ptr

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

pstr[i] = new string;
//
allocate single string object, a char array is //hidden under string object

//
clean up

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

delete pstr[i];
//
delete single object, the char array will be handled by //
string class destructor
delete [] pstr;


//
delete the pointer array

The Difference between Pointer (*) and Address (&)

Pointer is a variable

Address is a constant variable which cannot be located at the left hand side of the equivalent symbol.

e.g. int value[4] = {10, 4, 7, 20};

int * pi = value;


 // which means *pi Ξ 10  // int* pi= &value[0];
pi++; 



// ok it means *pi Ξ 4

value++;


// error, an address can not be changed

pi = value+2;

// ok, *pi Ξ 7

Pointers and the Const Modifier

· const Variables: 

const int var1 = 124;

· Two places for const

const int a = 0;



// int variable 

const int* p = &a;

// pointer to constant int
++p;



// ok

++(*p);



// error: cannot modify a const a

int a;

int* const q = &a;

// constant pointer to int

++q;



// error: cannot modify a const q

++(*q);



// ok

const int a = 0;

const int* const r = &a;

// constant pointer to constant int

++r;





// error: cannot modify a const r

++(*r);




// error: cannot modify a const a

const int b = 99;


// const variable

int* r = &b;



// error: cannot convert const to non-const

const int* s = &b;


// ok

int* const t = &b;


// error: cannot convert const to non-const

++(*s);




// error: cannot modify a const

· Function arguments and const

void func(const int* p)

{


++p;

// ok


++(*p);

// error: cannot modify a constant int

}
void func(const int* const p)

{


++p;

// error: cannot modify a constant pointer


++(*p);

// error: cannot modify a constant int

}
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