Tutorial 7: Float

Problem 1: Floating Point Representation

Consider the C code in Figure 1.

What are the outputs of the printf statements?

#include <stdio.h>

int main (void)

{
static int a =
static float b
int *c=&a;
printf("Number \"1\" as integer = \"%x\"\n\n", *c);
printf("Number \"1\" as pointed by an int pointer = \"%x\"\n\n", *(c+1));
printf("Number \"1\" as float = \"%f\"\n\n", b);
return 0;
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Figure 1: Integer Vs Float

Problem 2: Conversion from float to IEEE 754

Consider the C code in Figure 3.

What are the outputs of the printf statements?

#include <stdio.h>
int main (void)
{
float a [] = {8.0, 8.5, 8.25, 8.125, 6.0, 6.5, 6.25, 6.125};
int *c = a, i;
for (i=0; i < 8; i++)
printf("Number \"%.3f\" as IEEE 754 format = \"%x\"\n\n", a[i], *(c+i));
return 0;
}

Figure 3: Float to IEEE 754 Format



Problem 3: From IEEE 754 to Scientific Notation and Float

Consider the C code in Figure 5.

What are the outputs of the printf statements?

#include <stdio.h>

int main (void)
{
int a []= {0x3f000000, 0x388205ff, 0xb8324207, 0x3da8f5c3, 0x2cd31b32,
Oxd4ae9f7c, 0x56a84lab, 0x5aldbd91, Ox7fffffff, Oxffffffff, Oxff800000};
float *c = a, 1i;
for (i=0; i < 11; i++)
{
printf("IEEE 754 Representation \"%x\" is = \"%3.3e\", and = \"%3.3f\"
\nm\n", a[il], *(c+i), *(c+i));
}

return 0;

Figure 5: From IEEE 754 to Scientific Notation and Float




Problem 4: From IEEE 754 to Binary Scientific Notation

Consider the C code in Figure 7.

What are the outputs of the printf statements?

#include <stdio.h>
int main (void)

{
int a []= {0x3f000000, 0x388205ff, 0xb8324207, 0x3da8f5c3, 0x2cd31b32,
O0xd4ae9f7c, Ox56a84lab, 0xbf800000};

int E, 1i;

float M;

char S;

for (i=0; i < 8; i++)

{
S =(a[i]l < 0) ? "-" : "+';

E = ((a[i]&Ox7fffffff) >> 23) - Ox7f;
M = (a[i]&0Ox7fffff)/(8388608.0)+1;

printf("IEEE 754 Representation \"%x\" = \"%c%f X 2exp(%d)\"\n\n",
alil, S, M, BE);
}

}

return 0;

Figure 7: From IEEE 754 to Binary Scientific Notation




Problem 5: Float Computation and Accuracy

Consider the C code in Figure 9.

What are the outputs of the printf statements?

include <stdio.h>

int main (void)

{

float a = 9.25e23, b = 1.1e-23, c=1.0e-23, d;

d= (@+b) - (a+ );
printf("The Float Number = \"%e\"\n\n",d);
d= (b - 0);
printf("The Float Number = \"%e\"\n\n",d);
return 0;

}

Figure 9: Float Computation and Accuracy




