1.6 Writethe number -0.625 in the following forms (in part (c) follow the IEEE-754 standard):
(a) Binary form. (b) Base 2 floating point representation. (c) 32 bit single-precision string.

Solution

(a) The largest power of 2 that can be divided into 0.625 is 27" = 0.5. Next subtract: 0.625-2" = 0.125.

Now the largest power of 2 that can be divided into 0.125 is 27°. Thus, the number -0.625 in binary formis
-0.101.

(b) Using part (a), the binary floating point representation of -0.625 is:

0625, o1 0625, 51 5%
> 0.5

(c) According to the IEEE-754 standard, -0.625 in single precision form is as follows:
e Since the number is negative, thefirst bitis 1

* From part (b), the exponent is-1. Adding abias of 127, the value of the exponent that must be stored
is-1+127 = 126. The number 126 in binary formis:

126 = 1x2°+1x2°+1x 2 +1x 2% +1x 2%+ 1x 2"
=64+32+16+8+4+2
Thus the number 126 in binary form is 1111110. In single precision, 8 bits can be used to store the
exponent so that 126 is stored as 01111110 without the need for rounding or chopping.

« Next, the mantissa 0.25 is converted to binary form: 1 x 27 or, 0.01

» Since 23 hits are allocated for the mantissa, the binary number stored is 01.000000000000000000000
Thus, the number -0.625 in single precision is stored as: |1/01111110|01000000000000000000000.

Excerpts from thiswork may be reproduced by instructors for distribution on anot-for-profit basis
for testing or instructional purposes only to students enrolled in courses for which the textbook
has been adopted. Any other reproduction or translation of this work beyond that permitted by
Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the
copyright owner is unlawful.



