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How a Decimal Number is
‘L Represented

257.76 =2x10° +5x10* + 7x10° + 7x10 ' +6%x107°



i Base 2

(Ix2° +0x 2% +1x 2" +1x2°)
+(0x27+0x27° +1x 27 +1x27%) )
=11.1875

(1011.0011), =£



Convert Base 10 Integer to
i binary representation

Table 1 Converting a base-10 integer to binary representation.

Quotient Remainder
11/2 5 1=a,
5/2 2 1=4a,
2/2 1 O0=a,
1/2 0 1=a,
Hence

(11)10 — (asazalao)z
= (1011),



_____________ Integer N to be
tnput (N),o // converted to binary

l format

A 4

Divide N by 2 to get
quotient Q & remainder R

v

Q
Il
X |«

i=i+1,N=Q

—

No
IsQ =07?
lYes
n=i

(N)yo = (@, . -ap),

STOP




Fractional Decimal Number
to Binary

Table 2. Converting a base-10 fraction to binary representation.

Number | Negigrafier | Nurgoetbefore
0.1875x2 0.375 0.375 O=a,
0.375x2 0.75 0.75 O=a,
0.75x2 1.5 0.5 l=a,
0.5x2 1.0 0.0 l=a,
Hence

(0.1875),, = (a a8 58 ),

= (0.0011),




Fraction F
Input (F)yo / """""" | converted to

format

to

be
binary

Multiply F by 2 to get

No

A 4

number before decimal,
S and after decimal, T

A 4
a =R

IsT =07

Yes

n=i
(F)yo = (a4. . @),

JV

STOP




i Decimal Number to Binary
(11.1875),, =( 2.? ),

Since
(11)10 — (1011)2
and
(0.1875),,=(0.0011),

we have
(11.1875)10 =(1011.0011),



All Fractional Decimal Numbers
Cannot be Represented Exactly

Table 3. Converting a base-10 fraction to approximate binary representation.

Number Number

Number after before

decimal Decimal
0.3x2 0.6 0.6 O=a,
0.6x2 1.2 0.2 l=a,
0.2x2 0.4 0.4 O=a,
0.4x2 0.8 0.8 O=a,
0.8x2 1.6 0.6 l=a .

(0.3),, = (a,a,a.a ,a.), =(0.01001), =0.28125
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Another Way to Look at

i Conversion

Convert (11.1875),, to base 2
(11), =2°+3
=2°4+2'+1
=2° 42"+ 2°
—1x2°+0x2° +1x2' +1x 2°
=(1011),




11

+

(0.1875),, =27 +0.0625
=273 427"
=0x2+0x2 % +1x27° +1x27*
= (.0011),

(11.1875),, =(1011.0011),



THE END
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