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int x = 5, y = 6, z;

int *px, *py, *pz;


px = &x;


py = &y;


pz = &z;


*pz = *px + *py;
// z = x + y (11)


y = 2 * *px + y;
// y = ?

• Exercises:

int i = 3, j = 5, *p = &i, *q = &j, *r;

double x;

Expression

Equivalence

Value

p == &1

p == (&i)


1

p = i + 7

p = (i + 7)

illegal

**&p


*(*(&p))


3

r= &x


r = (&x)


illegal

7 **p/*q+7

(((7*(*p)))/(*q))+7
11

*(r = &j)*=*p
(*(r=(&j)))* = (*p
15

• Example:

i = 0;

while(i < N) {


x = msg[i++];

}

x= Arr[i++]++;

Pointers to void:

• void * is a generic pointer type (in ANSI C)

int x = 6, *px = &x;

void * vp;

double *qx;

qx = px;


//Illegal

vp = px;


//ok

qx = vp;


//ok

qx = (double*)px;
//ok

Memory Map:

int x = 10;

 10

char ch = 'a';

 a

void *p;

p = &x;




*p = something;

something = *p;

• The trick is to cast the pointer before you use it.

• You CAN force the double pointer to poi nt to the int, but you CANNOT force the double pointer to equal the integer pointer.

void swap(int *p, int *q) {


int tmp;


tmp = *p;


*p = *q;


*q = tmp;

}

int main(void) {


int a = 3, b = 7;


swap(&a, &b);

}

before swap:

p -->
a = 3

q -->
b = 7

after swap:

p -->
a = 7

q -->
b = 3

a [ 3 ]

b [ 7 ]

--> swap (&a, &b)

------------------------

swap
[p]
[q]

p [

]

q [

]

*p = 10;

tmp = p;

p = q;

q = tmp;

• Never reference a pointer without testing for NULL.

if (p != NULL) {


tmp = *p;


*p = *q;


*q = tmp;

}

Lecture 17 – Even more on Pointers
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• Return multi-values through pointers:

void minmax(int table[], int n, int *minp, int *maxp) {


int i, min = INT_MIN, max = INT_MAX;


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



if (table[i] < min)




min = table[i];



else if (table[i] > max)




max = table[i];


}


*minp = min;


*maxp = max;

}

int main() {


int table[] = {10, 15, 38, 27, -21, 88, 69};


int min, max;


minmax(table, 7, &min, &max);


// print min and max

}

• There is a problem with this code. The code does not check to see if it NULL first. Just test to see if it is pointing SOMEWHERE and not NOWHERE.

Given:

int table[]

• Know the difference between:

table

The address of the first block of the contiguous memory allocated for the array

&table

The address of the thing holding the address of the integers that we are looking for.

*table

Stars do not always mean dereference, sometimes they mean type - check if it is a declaration statement or an execution statement.

Array and Pointers:

#define N 100

int a[N], *pa, sum, i;

// suppose array a has been initialized

pa = a;

pa = &a[0];
//these 2 are the same

pa = a + 10;

pa = &a[10];
//these 2 are the same

sum = 0;

for (pa = a; pa < &a[N]; pa++)


sum+= *pa;

sum = 0;

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


sum += a[i];

NEVER WRITE THIS EVER:
a == &a

UNLESS YOU REALLY KNOW WHAT YOU'RE DOING.

a == &a[0];

This is equivalent.

a == &a;

This is the ugly one.

pa != &pa;

This one is never equivalent.

pa = a;
<-->
pa = &a[0];

Efficient code - using pointers

void stat(double a[], int n, double *p_ave, double *p_max, double *p_sum) {


int i;


*p_max = *p_sum = a[0];


for (i = 1; i < n; i++) {



*p_sum += a[i]+;



if (*p_max < a[i])




*p_max = a[i];


}


*p_ave = *p_sum/(double) n;

}

Lecture 18 – THE MIDTERM
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• No notes today.

