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Pointers

Pointers are addresses used to reference variables and to acaessmemory.

* A pointer definition merely creaes the pointer variable;

* It neither initializes the pointer variable nor allocates memory spacefor the

variable to point to. 5
w [T

int Cp, [0;

int a=20, V[100];
p=&a; q= &V[3];

~ V[5]

Addressof operator

* p,q :avariableof typeint[
* [p, [ : avarable of typeint

a= V[5] + 100; ~ [p= [f +100;

/[ O~ value of operator

class Fraction
{ public:
int num;
unsigned int denom;

Fraction u={2,3};

Fraction Op = &u
I3

(Op).num= ((Op).denum +1;

fp->num= fp->denum+1,

u: [num=2

[T |demm3

u.num= u.denum+1;
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C-Arr ayd Low-level arr ay's

Asaime
sizeof(int)=2 .
A: [const 110248
——
: : b 110250
aC-array isnot an dojed. A[1]
a C-array isasedion of consecutive memory cells.
: : 110252
int A[20]; // an array declaration Al2]
* Allocaes gacefor a single pointer 110254
* Allocates conseautive memory cdlsfor 20 int's A[3]
» Thevalue of Aisapointer of type int [tonst 110256

It'svalue isthe locaion of A[0] (A==&A[0])
* For 0<n< 19, A[n] isavariable of typeint.

A[5]= 10; Aln]+= A[3];

int B[] =
{1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20},

A=B /I ILLEGAL

for(int i=0; i<20;i++) A[i]= BJi];
int [p;
* alocaes acefor the ponter

* p must be asdgned the addressof a memory cdl of type

/I a pointer declaration Aln]

int before used
p=A; /[ now p[n] == A[n]
p= & A[5] Il now [p==A[5]
int n= 20;

p=new int[n] // p points to a dyn. all. array A[19]




Pointer Arithmetic
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A

A[0]

All]

A[2]

Al3]

Assume
: sizeof(int)=2 .
Pointer + Integer
A
int A[100]; z/
int Cp; p:
p=A; /Inow p[n] == A[n]
int n;
(p+3): ——
e int(p+n) - int(p) == n Osizeof(int)
* (ptn) ==& A[n]
¢ (p+n): address of an integer varable
* Wp+n) == A[n]
e [{p+n) : avariable of typeint
[{p+5)= 100; (ptn): —

cout << A[5] << endl; //result: 100

for (int i=0; i<100; i++)
{cout << A[i] << endl;}
p= A
for (int i=0; i<100; i++)
{cout << [p << endl; p++ ;}

Aln]

A[99]

110248

110250

110252

110254

110256

Pointer + I nteger
#include <iostream>

enum{XSIZE=100};
long int X [XSIZE];

long int sum(long int L[ ], int max)
{long int s=0;
for (int i=0; i<max; i++) s= s + L[i];
return(s);

}

long int suml(long int L[ ], int max)
{long int [p=L, s=0;
for (int i=0; i<max; i++) s= s + [p++;
return(s);

}

int main()
{for (int i=0;i<XSIZE; i++)X]i]= i
cout << sum(X, XSIZE) << endl;
cout << suml1(X, XSIZE) << end];
return(0);

}

TN

o

—

p++
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Pointer + I nteger Pointer Arithmetic
. . I int O
strcmp, a Standard Library Function ong it =p ) ) p
I comparing strings /11111 ( """"" 5 p++
#include <iostream> [p++ ~ Hpt++) - v
#include <cstring> ——
int strcmp(const char [T, const char (k) \— avariable
{ Wh'.le([r ::, D'?) ~const char s []
{ if (=="0" return (0);
r++; S++;
}
return(t - [5);
}
main() avariable P
{ char Oa="abcd"; \‘ pt+
char Ob="abd"; i '
if (strcmp(a,b) < 0) cout << "OK\n"; O+p ( b \
} N
I
[ |
£C1
‘d’ \0’
\O' expression of
type long int

(Cp)++ ++(CP)
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Dynamic Storage Allocation

#include "vector2.h"

void F(int n)
{ Vector2 L(2.2f,6.7f); /l/local

/l//file: vector2.h

class Vector2

{ public:
Vector2(float a, float b);
float inner(Vector2 a);

private:
float x, y;

I

Vector2 * p= new Vector2(1.2f,3.4f); //dynamic

delete p; v¥

Delete object
pointed to by p !!

* p: automatic storage
* the Vector2-object pointed to
by p: dynamic storage

Valuesthat are dynamically allocated resides in the heap.
A dynamically allocated value belongs to the dynamic storage class

Storage Allocation

C++

Java

It isthe programmers responsibility
to delete dynamically alocated
memory!!

All objects are dynamically allocated.

Objects no longer referenced are del eted
automatically by the garbage collector

Dynamic all ocation of arr ay's:

int size=...;
int * A= new int[size]

delete [] A;

s

int A [8];
int * p, *q;
int f(int n)
{ int a= 2*n;
if (n>0) return a+ f(n-1);
else
{p=new int(4); *q=5;
return O;

}
}

int main()
{ g=new int;
cout << "f(4)=" << (4) << endl;
delete p;
delete q;
return(0);

}

heap <
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Al0]
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Al1]

Al2]

A[3]

Al4]

A[5]

>A/ Static

A[6]

Al7]

n=4

a=8

n=3

a=6
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a=4

Stack

4} - Dynamic




