Computer Organization | 2.3 Converting Between Bases
CMSC 2833 Lecture 14

2.3.1 Converting from a foreign base to decimal

n-1
(N), =D a;r!=a, r"+a,  r" 2+ +ar’+a,rt+a,r’+a,r"

j=—m

Example:
(1976.4)10 = 1 X 103 = 1000
+ 9 X 10? = 900
+ 7 X 10! = 70
+ 6 X 10° = 6
+ 4 X 10* = 4/10
1976 4/10
(2bad.a)s = 2 X 163 = 8192
+ 11 (b) X 162 = 2816
+ 10 (a) x 16! = 160
+ 13 (d) X 16° = 13
+ 10 (a) x 16? = 4/10
11181.625
(((2x16) +11x16) +10x16) +13=11181
Example:
(1101.101), = 1 X 23 = 8
+ 1 x 2?2 = 4
+ 0 X 2! = 0
+ 1 X 2° = 1
+ 1 X 21 = Y
+ 0 X 22 = 0
+ 1 X 23 = 1/8
135/8
Example:
(test.i)ss = 29 (t) x 36° = 1,353,024
+ 14 (e) x 362 = 18,144
+ 28 (s) X 36! = 1,008
+ 29 (t) X 36° = 29
+ 18 (i) X 361 = 18/36

1,372,205.5
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2.3.2 Converting from decimal to a foreign base

The Radix Divide/Multiply Method

Objective: | Covert a decimal number to an equivalent number in another radix (base).
Solution: Step Discussion
1 Separate the integer and fractional portions of the decimal

number

Integer portio

n conversion algorithm:

Step Discussion

0 Divide the decimal number by the radix. The remainder is a;,
i=0,1,2,3 ... n-1. Quotient (; becomes the dividend in the
iteration.
I . radix, divisor
d; : dividend in iteration i. d, is the initial dividend, the decimal
number to be converted to the foreign base.
g;: quotient in iteration J
a; .remainder produced in iteration J, i digit of the number in
radix r.
a, =d, modr,d,,, =|d, +r]

1..n-1 Perform step O until the dividend equal zero.

Example: Convert 294, to binary.

Step Radix-Divisor Dividend Quotient Remainder a,

0 2 29 14 1 a,

1 2 14 7 0 a

2 2 7 3 1 a,

3 2 3 1 1 a,

4 2 1 0 1 a,

5 2 0 stop!
2910 = 111012

11101, = 1 X 24 = 16
+ 1 X 23 = 8
+ 1 X 2?2 = 4
+ 0 X 2! = 0
+ 1 X 2° = 1
29
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Fractional portion conversion algorithm:
Step Discussion
-1 Multiply the decimal fraction by the radix. The integer portion of
the product is a;, i=-1,-2, ... -m
-2..-m Remove the integer portion of the product obtained in the

previous step. The remaining decimal fraction is the multiplicand

for this step.

fractioni.1=frac(product;)

Repeat step —1 and the foregoing until either fractioni:1=0 or the

desired precision is obtained.

Example: Convert 20.110 to binary.

Step Radix- Fraction- Product Integer a;
Multiplier Multiplicand Portion
-1 2 0.1 0.2 0 a1
-2 2 0.2 0.4 0 a-
-3 2 0.4 0.8 0 as
-4 2 0.8 1.6 1 aa
-5 2 0.6 1.2 1 as
-6 2 0.2 0.4 0 Ue
-7 2 0.4 0.8 0 a;
-8 2 0.8 1.6 1 asg
0.1, ~0.00011001,
0.00011001, = 0 X 21 =
+ 0 X 22 =
+ 0 X 23 =
+ 1 X 24 = 1/16
+ 1 X 25 = 1/32
+ 0 X 26 =
+ 0 X 27 =
+ 1 X 28 = 1/256
0.09765625

Practice Problems.
1. Convert 38.651¢ to binary.

2. Convert42sto




