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® Express (N)q in nested form using powers of a.
® Replace each digit by the corresponding base-f numbers.
® Carry out the indicated arithmetic in base B.

This outline holds whether N is an integer or a fraction. The second procedure
is either the divide-by-8 and remainder-quotient-split process for N an integer or
the multiply-by-8 and integer-fraction-split process for N a fraction. The first pro-
cedure is preferred when & < B and the second when o > B- Of course, the
10 <> 8 < 2 « 16 base conversion dure should be used whenever possible
because it is the easiest way to convert numbers between the decimal, octal, binary
or hexadecimal systems.

InMaple, the command convert (number, form) is particularly useful
for converting a number into binary, decimal, hex, octal, and so on. In Matlab, there
are procedures DEC2HEX and HEX2DEC for converting a decimal integer into a
hexadecimal string and vice versa.

PROBLEMS
21

1. Find the binary representation and check by reconverting to decimal represen-
tation. R

a. e~ (2.718))
b §
¢ (592)19
. Convert the following decimal numbers to octal numbers.
a. 27.1
b. 12.34
¢ 3.14
(@ 23.58
e 75232
f. 57.321
Convert to hexadecimal, to octal, and then to decimal.
a. (110111001.101011 101),
b. (1001100101.01101),
4. Convert the following numbers:
@ 001011002 = y=(
b. 0.782)10=( )s=( )
e (4D = )8 =1y
d. 04D10=( )=
e GDi=(C Js=( )
£ 0690=( )=( )

N

w
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CHAPTER 2 Number Representation and Errors

J g. (110011.111010110110 1)2 = ( )8 = ( )10

h. G614 =( )= )10

5.] Convert (45653.127664)g to binary and to decimal.

. Convert (0.4) first to octal and then to binary. Check by converting directly
l to binary.

@vae that the decimal number % cannot be represented by a finite expansion
in the binary system.

Do you expect your computer to calculate 3 x % with infinite precision? What
about 2 x % or 10 x 117)7

@Explain the algorithm for converting an integer in base 10 to one in base 2,
assuming that the calculations will be performed in binary arithmetic. Illustrate
by converting (479)19 to binary.

10. Justify mathematically the conversion between binary and hexadecimal num-
bers by regrouping.

11. Justify for integers the rule given for the conversion between octal and binary
numbers.

12. Prove that a real number has a finite representation in the binary number system
if and only if it is of the form +m /2", where n and m are positive integers.

13. Prove that any number that has a finite representation in the binary system must
have a finite representation in the decimal system.

COMPUTER 1. Read into your computer x = 1.1 (base 10) and print it out using several
PROBLEMS different formats. Explain the results.
21 2. Show that ¢™V1® is incredibly close to being the 18-digit integer

2625374126407 68744. Hint: More than 30 decimal digits will be needed
to see any difference.

3.)Write and test a routine for converting integers into octal and binary forms.

4. (Continuation) Write and test a routine for converting decimal fractions into
octal and binary forms.

5. (Continuation) Using the two routines of the preceding problems, write and
test a program that reads in decimal numbers and prints out the decimal, octal,
and binary representations of these numbers.

2.2 Floating-Point Representation

The standard way to represent a nonnegative real number in decimal form is with
an integer part, a fractional part, and a decimal point between them—for example,
37.21829, 0.00227 1828, and 30 00527.11059. Another standard form, often called
normalized scientific notation, is obtained by shifting the decimal point and sup-
plying appropriate powers of 10. Thus, the preceding numbers have alternative rep-




