Chapter 12 Operations on Bits
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Program 12.1 The Bitwise AND Operator

// Program to demonstrate the bitwise AND operator
#include <stdio.h>
int main (void)

{
unsigned int wordl = 077u, word2 = 0150u, word3 = 0210u;
printf("%o "', wordl & word2);
printf("%o ", wordl & wordl);
printf("%o ", wordl & word2 & word3);
printf("%o\n", wordl & 1);
return O;
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Program 12.2 lllustrate Bitwise Operators

/* Program to illustrate bitwise operators */
#include <stdio.h>
int main (void)

{
unsigned int wl = 0525u, w2 = 0707u, w3 = 0122u;
printf("%o %o %o\n", wl & w2, wl | w2, wl ™ w2);
printf("%o %o %o\n", ~wl, ~w2, ~w3);
printf("%o %o %o\n", wl ~ wl, wl & ~w2, wl | w2 | w3);
printf("%o %o\n", wl | w2 & w3, wl | w2 & ~w3);
printf("%o %o\n", ~(~wl & ~w2), ~(~wl | ~w2));
wl = w2;
w2 = wil;
wl = w2;
printf ("'wl = %o, w2 = %o\n", wl, w2);
return O;
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Program 12.3 Implementing a Shift Function

// Function to shift an unsigned int left if
// the count is positive, and right if negative

#include <stdio.h>
unsigned int shift(unsigned int value, int n)

{

if(n>0)
value <<= n;
else
value >>= -n;
return value;

main (void)

unsigned int wl = 0177777u, w2 = 0444u;
printf("%o\t%o\n", shift(wl, 5), wl << 5);
printf(C'%o\t%o\n", shift(wl, -6), wl >> 6);
printf("%o\t%o\n", shift(w2, 0), w2 >> 0);
printf("%o\n", shift(shift(wl, -3), 3));
return O;
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Program 12.4 Implementing a Rotate Function

// Program to illustrate rotation of integers
#include <stdio.h>
int main(void)

{

}

unsigned int wl = OxabcdefOOu, w2 = OxFFffll22u;
unsigned int rotate(unsigned int value, int n);

printf("%x\n", rotate(wl, 8));
printf("%x\n", rotate(wl, -16));
printf("%x\n", rotate(w2, 4));
printf("%x\n", rotate(w2, -2));
printf("%x\n", rotate(wl, 0));
printf("%x\n", rotate(wl, 44));
return O;

// Function to rotate an unsigned int left or right
unsigned int rotate(unsigned int value, int n)

{

unsigned int result, bits;
// scale down the shift count to a defined range

if(n>0)
n=nbM% 32;
else
n=-(-n% 32);
if(n=0)

result = value;
else if( n>0)

{
bits = value >> (32 - n);
result = value << n | bits;
}
else
{
n = -n;
bits = value << (32 - n);
result = value >> n | bits;
be

return result;
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struct packed_struct

{

3

unsigned iInt :-3;
unsigned int f1l:1;
unsigned int 2:1;
unsigned int f3:1;
unsigned int type:8;
unsigned int index:18;

struct packed_struct packed data;
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