Unit I | Fundamentals of Computers

_~, Learning Objectives

)

®

o To know how the computer interprets
and stores data in the memory.

o To learn various data representations
and binary arithmetic.

o To learn conversion between various
Number Systems.

2.1 Introduction

=, u]

The term data comes from the
word datum, which means a raw fact. The
data is a fact about people, places or some
objects.

Example:

Let ‘Name, ‘Age, ‘Class, ‘Marks’
and ‘Subject’ be some defined variables.
Now, let us assign a value to each of these
variables.

Name = Rajesh

Age = 16

Class = XI

Mark = 65

Subject = Computer Science

Figure 2.1 Example for Data

In the above example, the values
assigned to the five different variables
are called data. When the above data is
processed, we get an information “Rajesh
is 16 years old, studying in Class XI, has
scored 65 marks in Computer Science
subject”.
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CHAPTER 2

Number Systems

2.2 Data Representations
=, 0

Computer handles data in the form
of ‘0’(Zero) and ‘1’ (One). Any kind of data
like number, alphabet, special character
should be converted to ‘0’ or ‘1’ which can
be understood by the Computer. ‘0’ and
‘1’ that the Computer can understand is
called Machine language. ‘0’ or ‘1’ are
called ‘Binary Digits’'(BIT). Therefore,
the study of data representation in the
computer is important.

o A bit is the short form of Binary digit
which can be ‘0’ or ‘I’ It is the basic
unit of data in computers.

« Anibbleisa collection of 4 bits (Binary
digits).

o A collection of 8 bits is called Byte.
A byte is considered as the basic unit
of measuring the memory size in the
computer.

o Word length refers to the number of
bits processed by a Computer’s CPU.
For example, a word length can have 8
bits, 16 bits, 32 bits and 64 bits (Present
day Computers use 32 bits or 64 bits)

Bit
(0orl)

Nibble (4 bits)

Byte (8 bits)

TeraByte (1024 GB)

Figure 2.2 Data Representation
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Computer memory (Main Memory represents 1000, that is , 10°. In binary
and Secondary Storage)is normally system, 1 KiloByte represents 1024 bytes
represented in terms of KiloByte (KB) or that is 2'°. The following table represents

MegaByte (MB). In decimal system, 1 Kilo the various memory sizes:
Table 2.1 Memory Size (Read 2710 as 2 power 10)

Name Abbr. Size

Kilo | K 2710 = 1,024
et | Mega | M 220 = 1,048,576

LOB7RS_I1'Giga | G 2730 = 1,073,741,824
Tera | T 2140 = 1,099,511,627,776
Peta | P 2150 = 1,125,899,906,842,624
Exa | E 2160 = 1,152,921,504,606,846,976
Zetta | Z 2A70 = 1,180,591,620,717,411,303,424
Yotta | Y | 2A80=1,208,925,819,614,629,174,706,173

Bytes are used to represent characters in a text. Different types of coding schemes
are used to represent the character set and numbers. The most commonly used coding
scheme is the American Standard Code for Information Interchange (ASCII). Each
binary value between 0 and 127 is used to represent a specific character. The ASCII value
® for (blank space) is 32 and the ASCII value of numeric 0 is 48. The range of ASCII values ®
for lower case alphabets is from 97 to 122 and the range of ASCII values for the upper case
a:lphabets is 65 to 90.

i
» The speed of a computer depends on the number of bits it can process at once. For

~ example, a 64- bit computer can process 64-bit numbers in one operation, while a

32-bit computer break 64-bit numbers down into smaller pieces, making it slower.
= i

2.3 Different Types of Number Systems

« "KNOW?

Number Systems

A e

Decimal Binary Octal Hexadecimal
Base value Base value Base value
10 2 8
(0,1,2,3,4,5,6,7,8,9) (0,1) (0,1,2,3,4,5,6,7)
Base value
16
(0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F)

Figure 2.3. Number Systems
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A numbering system is a way
of representing numbers. The most
commonly used numbering system in
real life is Decimal number system.
Other number systems are Binary, Octal,
Hexadecimal number system. Each
number system is uniquely identified by
its base value or radix. Radix or base is the
count of number of digits in each number
system. Radix or base is the general idea
behind positional numbering system.

2.3.1 Decimal Number System

It consists of 0,1,2,3,4,5,6,7,8,9(10
digits). It is the oldest and most popular
number system used in our day to day life.
In the positional number system, each
decimal digit is weighed relative to its
position in the number. This means that
each digit in the number is multiplied by
10 raised to a power corresponding to that
digit’s position.

Example
(123),,= 1x10*> + 2x10' + 3x10°
=100+20+3
= (123),,

2.3.2 Binary Number System

There are only two digits in the
Binary system, namely, 0 and 1. The
numbers in the binary system are
represented to the base 2 and the positional
multipliers are the powers of 2. The left
most bit in the binary number is called as
the Most Significant Bit (MSB) and it has
the largest positional weight. The right
most bit is the Least Significant Bit (LSB)
and has the smallest positional weight.

1] 1o [0
v v
MSB LSB
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Example

The binary sequence (1101), has
the decimal equivalent:

(1101), =1x2° + Ix22+0x2"+1x2°
=8+4+0+1
=(13),,

2.3.3 Octal Number System

Octal number system uses digits
0,1,2,3,4,5,6 and 7 (8 digits). Each octal
digit has its own positional value or weight
as a power of 8.

Example

The Octal sequence (547), has the

decimal equivalent:

(547), = 5%8 +4x8' + 7x8"
=5x64 + 4x8 + 7x1
=320+32+7
=(359),,

2.3.4 Hexadecimal Number System

A hexadecimal number s
represented using base 16. Hexadecimal
or Hex numbers are used as a shorthand
form of binary sequence. This system is
used to represent data in a more compact
manner. Since 16 symbols are used, 0 to
F, the notation is called hexadecimal. The
first 10 symbols are the same as in the
decimal system, 0 to 9 and the remaining
6 symbols are taken from the first 6 letters
of the alphabet sequence, A to F, where A
represents 10, Bis 11, Cis 12, D is 13, E is
14 and F is 15.
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Table 2.2
equivalent of Decimal Numbers

Binary, Octal, Hexadecimal

Decimal | Binary | Octal | Hexadecimal
0 0000 | 000 0000
1 0001 001 0001
i 0010 002 0002
3 0011 003 0003
4 0100 | 004 0004
5 0101 005 0005
6 0110 006 0006
7 0111 007 0007
8 1000 010 0008
9 1001 011 0009
10 1010 012 A
11 1011 013 B
12 1100 014 C
13 1101 015 D
14 1110 016 E
15 1111 017 I

Example
The hexadecimal sequence (25),,
has the decimal equivalent:
(25),, =2x16"+ 5x16°
= 32+5
=(37),,

XX
Workshop 'l'
1. Identify the number system for the

following numbers

S.No. [ Number |Number system
1 (1010),,

Decimal Number
system

(1010),
(989),,
(750),

(926),,

G| | W) N

2. State whether the following numbers are valid or not. If invalid, give reason.

S.No. Statement Yes / No Reason (If invalid)
L. 786 is an Octal number

2. 101 is a Binary number

3. Radix of Octal number is 7

2.4 Number System Conversions

3.4.1 Decimal to Binary Conversion
Generally two methods followed.

Method 1: To convert Decimal to Binary
“Repeated Division by 2” method can be
used. Any Decimal number divided by 2
will leave a remainder of 0 or 1. Repeated
division by 2 will leave a sequence of Os
and s that become the binary equivalent
of the decimal number. Suppose it is
required to convert the decimal number N
into binary form, dividing N by 2 in the
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decimal system, we will obtain a quotient
N1 and a remainder R1, where R1 can
have a value of either 0 or 1. The process
is repeated until the quotient becomes 0
or 1. When the quotient is ‘0’ or I} it
is the final remainder value. Write the
final answer starting from final remainder
value obtained to the first remainder value
obtained.

Example

Convert (65),, into its equivalent
binary number
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2065 LSB Remainder-
2 32_‘@’ Note :
2|16-0 65/2 =32+(£
> 8.0 32/2 =16+0

— 16/2 =8+0
240 8/2 =4+0
212-0 42 =240

»-0 | 212 =1+0

MSB

(65),,= (100000 1),

Method 2 : Sum of Powers of 2.

A decimal number can be converted
into a binary number by adding up the
powers of 2 and then adding bits as needed
to obtain the total value of the number.

a) Find the largest power of 2 that is
smaller than or equal to 65.

65,,> 64,

b) Set the 64’s bit to 1 and subtract 64

from the original number
65-64=1

c) 32 is greater than the remaining total.
Therefore, set the 32’s bit to 0.

d) 16 is greater than the remaining total.
Therefore, set the 16’ bit to 0.

e) 8 is greater than the remaining total.
Therefore, set the 8’s bit to 0.

) 4 is greater than the remaining total.
Therefore, set the 4’s bit to 0.

g) 2 is greater than the remaining total.
Therefore, set the 2’s bit to 0.

h) As the remaining value is equivalent to
1’s bit, set it to 1.

1-1=0

Conversion is complete 65,,=(1000001),

Example

The conversion steps can be given as
follows:
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Given Number : 65

Equivalent or value less than power of 2
is: 64

(1) 65-64=1

(2) 1-1=0

Power’'sof2 |64 (3216|8421
Binary

Number

65, = (1000001),
2.4.2 Decimal to Octal Conversion

To convert Decimal to Octal,
“Repeated Division by 8” method can be
used. The method is the same we have
learnt in 2.4.1, but in this method, we
have to divide the given number by 8.
Example

Convert (65), , into its equivalent
Octal number

8 [65
—— _LSB

sls-1 7
x»1-0
MSB

(65),, =(101),

2.4.3 Decimal to Hexadecimal
Conversion

To convert Decimal to Hexadecimal,
“Repeated division by 16” method can be
used. The method is the same as we have
learnt in 2.4.1, but in this method, we have
to divide the given number by 16.
Example

Convert (31),, into its equivalent
hexadecimal number.

16 | 31
LSB
157

x1-
MSB ]

(16),, = (1F), (Refer Table 2.2 F=15)
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2.4.4 Conversion of fractional Decimal
to Binary
The  method of  repeated
multiplication by 2 has to be used to
convert such kind of decimal fractions.
The steps involved in the method of

repeated multiplication by 2:

Step 1:  Multiply the decimal fraction by
2 and note the integer part. The
integer part is either 0 or 1.

Step 2: Discard the integer part of the
previous product. Multiply the
fractional part of the previous
product by 2. Repeat Step 1
until the same fraction repeats
or terminates (0).

Step 3: The resulting integer part forms
a sequence of Os and 1s that
become the binary equivalent of
decimal fraction.

Step 4: The final answer is to be written
from first integer part obtained
till the last integer part obtained.

Integer part

02x2= ()  (first integer part obtained)

G

0.4%2=08 | 0
0.8496 1
0.6%2=12 1

\

02 x2=04 v 0 (last integer part obtained)

Note: Fraction repeats, the product is the
same as in the first step.

Write the integer parts from
top to bottom to obtain the equivalent
fractional  binary number.  Hence
(0.2),,=(0.00110011...), = (0.00110011),
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3. Convert the following Decimal

numbers to its equivalent Binary, Octal,
Hexadecimal.

1) 1920 2) 255 3)126
|

2.4.5 Binary to Decimal Conversion
To convert Binary to Decimal we
can use positional notation method.

Step 1:  Write down the Binary digits and
list the powers of 2 from right to
left(Positional Notation)

Step 2: For each positional notation
written for the digit, now write
the equivalent weight.

Step 3: Multiply each digit with its
corresponding weight

Step 4:  Add all the values.

Table 2.3 Positional Notation and Weight

Positional | Weight | [ Positional | Weight
Notation Notation
2° 1 26 64
2! 2 27 128
22 4 28 256
2° 8 2° 512
2¢ 16 210 1024
2° 32
Example
Convert  (111011), into its

equivalent decimal number.

Weight 32116 | 8 | 4 2 1
Positional 55 | 94 | 95 | 22| ot | 20
Notation

Given 11 l1]ol1]1
number
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32+16+8+0+2+1
(111011%

= (59),,
= (59),,

2.4.6 Binary to Octal Conversion

Step 1: Group the given binary number
into 3 bits from right to left.

Step 2: You can add preceding 0 to make
a group of 3 bits if the left most
group has less than 3 bits.

Step 3: Convert equivalent octal value
using "2's power positional weight

method"
Table 2.4 Octal numbers and their Binary
equivalent
Octal Bi.nary
Equivalent

0 000

1 001

2 010

3 011

4 100

5 101

6 110

7 111
Example

Convert (11010110), into octal
equivalent number

Step 1: Group the given number into 3
bits from right to left.

011 010110

Note: The left most groups have less
than 3 bits, so 0 is added to its left
to make a group of 3 bits.

Step-2: Find Octal equivalent of each

group
011 010 110
—— N )
3 2 6
(11010110), = (326),
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2.4.7.Binary to Hexadecimal Conversion
Step 1: Group the given number into 4
bits from right to left.

Step 2: You can add preceding 0’s to make
a group of 4 bits if the left most
group has less than 4 bits.

Step 3: Convert equivalent Hexadecimal
value using "2's power positional
weight method"

Example

Convert (1111010110), into

Hexadecimal number

Step 1: Group the given number into 4
bits from right to left.

0011 1101 0110

Note: 0’sareadded to the left most group
to make it a group of 4 bits

0011 1101 0110
) ) )
3 D 6

(1111010110), = (3D6),,

2.4.8 Conversion of fractional Binary to
Decimal equivalent
Follow the steps to convert
fractional Binary number to its Decimal
equivalent.
Step 1: Convert integral part of Binary
to Decimal equivalent using

positional  notation = method
(Procedure is same as discussed in
2.4.5)

Step 2: To convert the fractional part of
binary to its decimal equivalent.
Step 2.1: Write down the Binary
digits in the fractional part
Step 2.2: For all the digits write
powers of 2 from left to right
starting from 271, 272,273 2™,
now write the equivalent weight.
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Step 2.3: Multiply each digit with
its corresponding weight
Step 2.4: Add all the values which
you obtained in Step 2.3

Table 2.5 Positional notation and weight

Positional Weight
notation

21 (1/2) 0.5

272 (1/4) 0.25

22 (1/8) |o.125

2% (1/16) [0.0625

27 (1/32) [0.03125

26 (1/64) [0.015625

27 (1/128) [0.0078125

Step 3: To get final answer write the
integral part (after conversion),
followed by a decimal point(.) and
the answer arrived at Step 2.4

Example

Convert the given Binary number

(11.011), into its decimal equivalent

Integer part (11), = 3 (Refer table 2.2)

21 20 2-1 2-2 2-3
1 1 . 0 1 1
3 +.(0x0.5 + 1x0.25 + 1x0.125)
=3.375
(11.011), = (3.375),,
...
Workshop "'

4. Convert the given Binary number
into its equivalent Decimal, Octal and
Hexadecimal number.

1) 101110101 2) 1011010 3) 101011111

2.4.9. Octal to Decimal Conversion
To convert Octal to Decimal, we
can use positional notation method.
1. Write down the Octal digits and list the
powers of 8 from right to left(Positional
Notation)
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2. For each positional notation of the
digit write the equivalent weight.

3. Multiply each digit with its
corresponding weight

4. Add all the values
Example
Convert (1265), to equivalent

Decimal number

Weight [512| 64 | 8 | 1

Positional | 83 8? 8! 80
Notation

Given 1 2 6 5
number

(1265)8 =512 x1 + 64x2 + 8x6 +1x5
=512+ 128 + 48 + 5
(1265)8 = (693)10

2.4.10 Octal to Binary Conversion

For each Octal digit in the given
number write its 3 digits binary equivalent
using positional notation.

Example

Convert (6213), to equivalent

Binary number

6 2 1 3
110 010 001 011
(6213),=(110010001011),

Workshop 'l'

5. Convert the following Octal numbers
into Binary numbers.

(A) 472 (B) 145 (C) 347

(D) 6247 (E) 645

3/20/2020 10:42:57AM‘ ‘



2.4.11 Hexadecimal to Decimal
Conversion
To convert Hexadecimal to Decimal
we can use positional notation method.

1. Write down the Hexadecimal digits
and list the powers of 16 from right to
left(Positional Notation)

2. For each positional notation written
for the digit, now write the equivalent
weight.

3. Multiply each digit with its
corresponding weight

4. Add all the values to get one final
value.

Example

Convert (25F)  into its equivalent

Decimal number.

Weight | 256 | 16 1
Positional | 162 16! 16°
Notation
Given 2 5 F(15)
number

(25F) = 2x256 + 5x16 + 15x1
=512+ 80 +15
(25F),, = (607),,

2.4.12 Hexadecimal to Binary Conversion
Write 4 bits Binary equivalent
for each Hexadecimal digit for the given
number using positional notation method.
Example
Convert (8BC),, into equivalent
Binary number

8 B <

ol

1000 1011 1100
(8BC),, = (100010111100),
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6. Convert the following Hexadecimal

numbers to Binary numbers
(A) A6 (B) BE
(C)9BC8 (D) BC9

2.5 Binary Representation for Signed
Numbers

Computers can handle both positive
(unsigned) and negative (signed) numbers.
The simplest method to represent
negative binary numbers is called Signed
Magnitude. In signed magnitude method,
the left most bit is Most Significant Bit
(MSB), is called sign bit or parity bit.

The numbers are represented in
computers in different ways:

« Signed Magnitude representation
o 1’s Complement

« 2’s Complement

2.5.1 Signed Magnitude representation

The value of the whole numbers can
be determined by the sign used before it. If
the number has ‘+” sign or no sign it will be
considered as positive. If the number has

< b

-’ sign it will be considered as negative.

Example:
+43 or 43 is a positive number
-43 is a negative number

In signed binary representation,
the left most bit is considered as sign bit.
If this bit is 0, it is a positive number and
it it 1, it is a negative number. Therefore
a signed binary number has 8 bits, only 7
bits used for storing values (magnitude)
and the 1 bit is used for sign.
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+43 is represented in memory as follows:

Sign bit Magnitude (Value)

\

0 0 1 0 1 0 1 1

¥
\ Least Significant Bit (LSB)
Most Significant Bit (MSB )

(‘0" represent that the number is positive)

-43 can be represented in memory as

follows.
Sign bit Magnitude (Value)

\

1 1 0 1 0 1 0 1

Least Significant Bit (LSB)
Most Significant Bit (MSB )

(‘1" represent that the number is negative)

2.5.2 1’s Complement representation

This is an easier approach to
represent signed numbers. This is for
negative numbers only i.e. the number
whose MSB is 1.

The steps to be followed to find 1’s
complement of a number:

Step 1:  Convert given Decimal number
into Binary

Step 2:  Check if the binary number
contains 8 bits , if less add 0 at the
left most bit, to make it as 8 bits.

Step 3: Invert all bits (i.e. Change 1 as 0
and 0 as 1)

Example
Find 1’s complement for (-24)

Given Binary [1’s Compliment
Number | Number

(-24),, | 00011000 11100111

2.5.3 2’s Complement representation
The 2’s-complement method for
negative number is as follows:
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a. Invert all the bits in the binary
sequence (i.e., change every 0 tol and
every 1 to 0 ie.,I’s complement)

b. Add 1 to the result to the Least
Significant Bit (LSB).

Example

2’s Complement represent of (-24),

Binary equivalent of +24: [ 11000

8bit format: 00011000
I’s complement: 11100111
Add 1 to LSB: +1

2’s complement of -24: (11101000

[ ] (] [ ]
Workshop 'l'

7. Write the 1's complement number and
2’s complement number for the following

decimal numbers:
(A)22 (B)-13 (C)-65 (D) -46

2.6 Binary Arithmetic

0 0

As decimal numbers, the binary
numbers also permit computations like
addition, subtraction, multiplication and
division. The following session deals only
with binary addition and subtraction.

2.6.1 Binary Addition

The following table is useful when
adding two binary numbers.

A | B |SUM (A + B) | Carry
0 0 0 -
0 1 1 -
1 0 1 -
1 1 0 1

In1+ 1 =10, is considered as sum
0 and the 1 as carry bit. This carry bit is
added with the previous position of the bit
pattern.
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Example Add: 1011, + 1001,
(Carry Bit)— 1 1

10 1 1y
10
+ 1 0 o 1

1 0 1 0 0"
1011, + 1001, = 10100,

Example Perform Binary addition for the
following: 23+ 12,

Step 1: Convert 23 and 12 into binary form
23

10

2’s power 1618421
Binary Number | 1 |0 |1 [ 1|1
23, =00010111,

12

10

2’s power 8 [4 ]2 |1
Binary Number [1 [1 |0 |0
12, /=00001100,

Step 2: Binary addition of 23 and 12:

Carry Bit —» 111]1
23,=0 10 (O |1 fO|1|1]|1
12/ =010 [O]O[L1[1]0|O0
35,=010 |1 ]0fO0]|O0|1]|1

2.6.2 Binary Substraction

The table for Binary Substraction is
as follows:

A B Difference | Borrow
(A-B)

0 0 0 0

1 0 1 0

1 1 0 0

0 1 1 1

When substracting 1 from 0, borrow
1 from the next Most Significant Bit, when
borrowing from the next Most Significant
Bit, if it is 1, replace it with 0. If the next Most
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Significant Bit is 0, you must borrow from a
more significant bit that contains 1 and replace
it with 0 and Os upto that point become 1s.
Example Substract 1001010, - 10100,

01 710 0 10

¥ & 0 ¥ 0 1 0
(-) 1 0 1 0 0
1 1 0 1 1 0

Example Perform binary addition for the
following: (-21),,+ (5),,

Step 1: Change -21 and 5 into binary form
21

10

2’s power 16|84 [2]1
Binary Number [ 1 [0 |1 ]0 ] 1
21, = 00010101,

5

10

2’s power 4121

Binary Number [ 1 [0 |1
5, = 00000101,

Step 2:

21l 0j{0]0|1]0]1]0]1
I’s Compliment 1({1(1{0]1]10]|11(0
2’s Compliment 1(1(1(0]110]1]1

Step 3:

Binary Addition of -21 and 5 :

Carry bit 1(1|1]1
21, 1ft{1f{of1]{o]1]1
5, olofofofof[1]o]1
-16,,(Result) |1(1(1]1]0]|0]|0|0

] Workshop iii_.

8. Perform the following binary
computations:

(A)10,+15, (B)-12,+5,
(C)14,-12, (D) (-2,)-(-6,)
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2.7 Representing Characters in Memory
O

As represented in introductiori
all the input data given to the computer
should be in understandable format. In
general, 26 uppercase letters, 26 lowercase
letters, 0 to 9 digits and special characters
are used in a computer, which is called
character set. All these character set
are denoted through numbers only. All
Characters in the character set needs
a common encoding system. There
are several encoding systems used for
computer. They are

o BCD - Binary Coded Decimal

« EBCDIC - Extended Binary Coded
Decimal Interchange Code

e ASCII - American Standard Code for
Information Interchange

e Unicode

o ISCII - Indian Standard Code for
Information Interchange

2.7.1 Binary Coded Decimal (BCD)

This encoding system is not in the
practice right now. This is 2°bit encoding
system. This can handle 2° = 64 characters
only.

2.7.2 American Standard Code for
Information Interchange (ASCII)

This is the most popular encoding
system recognized by United States.
Most of the computers use this system.
Remember this encoding system can
handle English characters only. This can
handle 27 bit which means 128 characters.

In this system, each character has
individual number (Refer Appendix).

The new edition (version) ASCII -8,
has 28bits and can handle 256 characters are
represented from 0 to 255 unique numbers.
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The ASCII code equivalent to
the uppercase letter ‘A’ is 65. The binary
representation of ASCII (7 bit) value is
1000001. Also 01000001 in ASCII-8 bit.

2.7.3 Extended Binary Coded Decimal
Interchange Code (EBCDIC)

This is similar to ASCII Code with
8 bit representation. This coding system
is formulated by International Business
Machine(IBM). The coding system can
handle 256 characters. The input code
in ASCII can be converted to EBCDIC
system and vice - versa.

2.7.4 Indian  Standard Code for

Information Interchange (ISCII)

ISCII is the system of handling
the character of Indian local languages.
This as a 8-bit coding system. Therefore
it can handle 256 (2%) characters. This
system is formulated by the department
of Electronics in India in the year 1986-
88 and recognized by Bureau of Indian
Standards (BIS). Now this coding system
is integrated with Unicode.
2.7.5 Unicode

This coding system is used in most of
the modern computers. The popular coding
scheme after ASCII is Unicode. ASCII can
represent only 256 characters. Therefore
English and European Languages alone can
be handled by ASCII. Particularly there was
a situation, when the languages like Tamil,
Malayalam, Kannada and Telugu could
not be represented by ASCII. Hence, the
Unicode was generated to handle all the
coding system of Universal languages. This is
16 bit code and can handle 65536 characters.

Unicode scheme is denoted by
hexadecimal numbers. The Unicode table
of Tamil, Malayalam, Telugu and Kannada
is shown in Table 2.6
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Table 2.6
Unicode Table of Tamil Unicode Table of Malayalam

0B8 0B9 OBA O0OBB 0BC O0BD OBE OBF ODO OD1 O0D2 O0D3 O0D4 O0D5 O0D6 O0D7
L 2.
0 22 7| |e w o| & agl O | @ | < e | Jo
0B90 0BBO 0BCO 0BDO 0BFO 0D00 0D10 0D20 0D30 0D40 0D60 0D70
1 m | il 1| aw| 0|« oy | M
0BB1 0BC1 0BF1 0DO01 0D21 0D31 0D41 0D61 0D71
o

o o 50 o »
2 6 ) & 2 S || el | e
0B82 0B92 0BB2 0BC2 0BF2 0D02 0D12 0D22 0D32 0D42 0D62 0D72

° 3
3| oo | € |GWT| GT oL || 3| “3|e0|em| 8 | | &y | O

0B83 0B93 0BA3 0BB3 0BF3 0D03 0D13 0D23 0D33 0D43 0D63 0D73

4 66T & | Lp S| | 4 SO ®| 9| oyl A 63

0B94 0BA4 0BB4 0BF4 0D14 0D24 0D34 0D44 0D54 0D74

3

5|9 | & Y @5@3@;mm )

0B85 0B95 0BB5 0BF5 0D05 0D15 0D25 0D35 0D55 0D75

5

6| <, uD |Gk Olyl||e|l@d eu| 3 |wler &|o

0B86 0BB6 0BC6 0BE6 0BF6 0D06 0D16 0D26 0D36 0D46 0D56 0D66 0D76

e
3
b
3

0B87 0BC7 0BD7 0BE7 0BF7 0D07 0D17 0D27 0D37 0D47 0D57 0D67 0D77

; @ X G e & |6l | 7|0 | 0 | W
AL

3
5
)
)
3
®

O o @1% g |eDM| L1 M

0B88 0BA8 0BB8 0BC8 0BE8 0BF8 0D08 0D18 0D28 0D38 0D48 0D58 0D68 0D78
ol 2 | Ml | &T | QD 1Y @L 9l ® | B | 6N | a0 Q°lm| ax
0B89 0B99 0BA9 0BB9 0BE9 0BF9 0D09 0D19 0D29 0D39 0D59 0D69 0D79

Aloar| & | LI Qs g |5 || a|@D al|al| L @0 ca| b |end
0BFA 0D6A

0B8A 0BYA 0BAA 0BCA 0BEA ODOA 0DIA 0D2A 0D3A 0D4A 0D5A 0D7A

B Coor ® B| 83 | 20| an| & |G

0BCB 0BEB 0DO0B 0D1B 0D2B 0D3B 0D4B 0D5B 0D6B 0D78

c o0 Qe Gir clon| = || & plmav| m| @

089C 0BCC 0BEC 0D0C 0D1C 0D2C 0D3C 0D4C 0D5C 0D6C 0D7C

D 0 6T D ow| 8 | J | “ v § | @

0BCD 0BED 0D1D 0D2D 0D3D 0D4D 0D5D 0D6D 0D7D

e
E| 6T | @ | LD | o <9 E| af) | 6 ool ilev| Q| ud
0BBE 0B9E 0BAE 0BBE 0BEE ODOE OD1E O0D2E O0D3E O0D4E O0D5E O0D6E O0D7E
Fler | |w | I Fla@g| S | @ | “1| @) |-@-| ab | £
0BSF 0BOF 0BAF 0BBF OBEF 0DOF O0DIF 0D2F 0D3F 0D4F 0DSF 0D6F 0D7F

26

‘ ‘ Chapter 2 Page 018-050.indd 26 @ 3/20/2020 10:42:58 AM‘ ‘



___IEEEN ® N = HEEN

Table 2.6
Unicode Table of Telugu Unicode Table of Kannada
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Appendix
American Standard Code for Information Interchange (ASCII)
(Few specific characters only)

Alphabets
Decimal | Binary number Octal Hexadecimal
Alphabets number (23’ bit) number number
A 65 01000001 101 41
B 66 01000010 102 42
C 67 01000011 103 43
D 68 01000100 104 44
E 69 01000101 105 45
F 70 01000110 106 46
G 71 01000111 107 47
H 72 01001000 110 48
I 73 01001001 111 49
] 74 01001010 112 4A
K 75 01001011 113 4B
L 76 01001100 114 4C
® M 77 01001101 115 4D ®
N 78 01001110 116 4E
@) 79 01001111 117 4F
P 80 01010000 120 50
Q 81 01010001 121 51
R 82 01010010 122 52
S 83 01010011 123 53
T 84 01010100 124 54
U 85 01010101 125 55
A\ 86 01010110 126 56
\V 87 01010111 127 57
X 88 01011000 130 58
Y 89 01011001 131 59
Z 90 01011010 132 5A
a 97 01100001 141 61
b 98 01100010 142 62
C 99 01100011 143 63
d 100 01100100 144 64
e 101 01100101 145 65
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f 102 01100110 146 66
g 103 01100111 147 67
h 104 01101000 150 68
i 105 01101001 151 69
j 106 01101010 152 6A
k 107 01101011 153 6B
1 108 01101100 154 6C
m 109 01101101 155 6D
n 110 01101110 156 6E
0 111 01101111 157 6F
p 112 01110000 160 70
q 113 01110001 161 71
r 114 01110010 162 72

115 01110011 163 73
t 116 01110100 164 74
u 117 01110101 165 75
\% 118 01110110 166 76
w 119 01110111 167 77
X 120 01111000 170 78
y 121 01111001 171 79
Z 122 01111010 172 7A

Numerals
Decimal | Binary number Octal Hexadecimal
ALl number (E}Sf bit) number number
0 48 00110000 60 30
1 49 00110001 61 31
2 50 00110010 62 32
3 51 00110011 63 33
4 52 00110100 64 34
5 53 00110101 65 35
6 54 00110110 66 36
7 55 00110111 67 37
8 56 00111000 70 38
9 57 00111001 71 39
29
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Special Characters
Special Decimal | Binary number Octal Hexadecimal
symbols number (8 bit) number number

Blank 32 00100000 40 20
! 33 00100001 41 21
! 34 00100010 42 22
# 35 00100011 43 23
$ 36 00100100 44 24
% 37 00100101 45 25
& 38 00100110 46 26
' 39 00100111 47 27
( 40 00101000 50 28
) 41 00101001 51 29
* 42 00101010 52 2A
+ 43 00101011 53 2B
, 44 00101100 54 2C
- 45 00101101 55 2D
. 46 00101110 56 2E

/ 47 00101111 57 2F @
58 00111010 72 3A
; 59 00111011 73 3B
< 60 00111100 74 3C
= 61 00111101 75 3D
> 62 00111110 76 3E
¢ 63 00111111 77 3F
@ 64 01000000 100 40
[ 91 01011011 133 5B
\ 92 01011100 134 5C
] 93 01011101 135 5D
A 94 01011110 136 5E
_ 95 01011111 137 5F
96 01100000 140 60
{ 123 01111011 173 7B
| 124 01111100 174 7C
} 125 01111101 175 7D
~ 126 01111110 176 7E
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Evaluation

Choose the correct answer
1.

Part-1

Which refers to
the number of bits

processed by a Gn 72Nl
computers CPU? CLYSYKS
A) Byte B) Nibble

C) Word length D) Bit

How many bytes does 1 KiloByte
contain?

A) 1000 B) 8

C)4 D) 1024

Expansion for ASCII

A) American School Code for
Information Interchange

B) American Standard Code for
Information Interchange

C) All Standard Code for Information
Interchange

D) American Society Code for

Information Interchange
2A750 is referred as
A) Kilo B) Tera
C) Peta D) Zetta

How many characters can be handled
in Binary Coded Decimal System?
A) 64 B) 255

C) 256 D) 128

For 1101, the equalent Hexadecimal
equivalent is?

A)F B)E

C)D D)B

What is the 1's complement of
001001107
A) 00100110
C) 11010001

B) 11011001
D) 00101001
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8. Which amongst this is not an Octal
number?
A) 645 B) 234
C) 876 D) 123
Part-11
Very Short Answers
1. What is data?
2. Write the 1’s complement procedure.
3. Convert (46)  into Binary number
4 We cannot find 1’s complement for
(28),,, State reason.
5. List the encoding systems that

represents characters in memory.

Part-111

Short Answers

1. What is radix of a number system?
Give example

2. Write note on binary number system.

3. Convert (150) , into Binary, then
convert that Binary number to Octal

4. Write short note on ISCII

5. Add a)-22 +15  b)20 +25

Part-IV
Explain in Detail
L. a) Write the procedure to convert
fractional Decimal to Binary

b) Convert (98.46)  to Binary

2. Find 1's Complement and 2’
Complement for the following
Decimal number
a) -98 b) -135

3. a)Add 1101010,+101101,

b) Subtract 1101011, - 111010,
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