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» Introduction to Number System v

» Basic of Number System Conversionv”
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AKTU : DIGITAL SYSTEM DESIGN (BEC-302) Syllabus

UNIT-1 : Logic simplification and combinational logic design

» Number Systems

» Binary arithmetic

» Signed magnitude representation

» Binary codes, code conversion

» Review of Boolean algebra and Demorgans theorem
» SOP & POS forms

» Canonical forms

» Karnaugh maps up to 5 variables

» Tabulation method.
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Number system : A number system is a way to represent and express numbers using a set of
symbols (digits). The most commonly used number systems in digital technology are

w

‘1) Binary —= Rase- 2 (0,1)
\/

2 Decimal

'3) Octal v

“

4) Hexadecimal

Base or radix:

The number of symbols used in a number system is called base or radix of the number system.
Eg: In decimal number system — Base is 10
In Binary number system — Base is 2

In Hexadecimal number system — Base is 16 etc
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Number System | Base / Radix Digits Used Example
Binary 2 0,1 (101111),
Octal 8 0,1,23,4,56,7 ~O-) (47525)g
Decimal 10 0,1,23,4,5,6,7,8,9 (316875)4¢

LHeTandeﬁg_l lo 16 0,123,560, 7,89 A,B,C,D,EF (9B21A)46
NOTE : A =10, B =11, € =12, D =13, 14, =15

(@
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,,@ff, Common Terminology in Digital Electronics Q/‘"L
2 Nibble= 8 ht = | %J&e
Bit: A binary digit is called a bit. Example:0or 1 | word = z&dfu (6 bit =4 Nib
Nibble: A group of four bits is called a Nibble. cxample: 0110, 1110 etc. DWW =Quesd =4 Bfe s 32 e
Byte: A group of eight bits is called a byte. Examp!ejllOllOl, 11010011 etc.

Word:- A group of two bytes ( 16 bits) is called a Word. MsE =8

Double word:- A group of two words ( 4 bytes or 32 bits) is called a double Word.
Most significant bit (MSB): The left most bit of a'binary number which has the highest place value is

called most significant bit.

Least significant bit (LSB): The right maost bit of a binary number which has the least place value is

called least significant bit.
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Decimal number system is the commonly used number system. It is known as base (or radix) ten

éw Decimal Numb t éw
J ecimal Number system :/w...

systems because it has ten digits O to 9 that can be used to represent any number.

Py
IMCCOIM port rbecr Frachional Rask

——>D ‘)CS R
3 2|2 ][4 [ 7 )]
fsition Valwe —> 3 /2 (1 (o AN 2\ -3
ol = e v N \l Covesion 3 Decima)
; BN 2 O
)}deq‘d —> o 1" lote 16 5 53

sxample - 234.78= (2 x 102) + (3 x 10%) + (4 x 10°) + (7 x 10'1) + (8 x 10°2)

=200+30+4+0.7+0.08
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éw Binary Numb t éw
J Inary Number system %.}N...
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The binary number has a radix of 2. As r = 2, only two digits are needed, and these are 0 and 1. In

binary system weight is expressed as power of 2.
A
va{eatcv Port et Fractional Part

4 — Mol lle]l 1
tosihon Value —-></ 5 [ 2 1 <O —]\> —zt =3
T\ = =y - ~+
Ieighh — SN NN 5 ﬁj
i T2 g GV 8

Example :- (1001.01)2=[(1)x33]+[(O)XZ? J4[ (0 ) x 21 ]+[ (1) x2°]+[ (0 ) x 271] +[( 1) x 2-?]
(1001.01),=[1x8]+[0x4]+[0x2]+[1x1]+[0x05]+[1x0.25]

(1001.01), = (9.25),,

’-——"



G/\D | = % i’ 2 ]\/ ; Decimal Bingré lz o]_ 7" | octal Hexadec.
& T oV '
- N - 57 ﬂ 0 0000 0 0
Octal Number system ~ " 0001 . "
O-7) oL = ] + O O
ctal and hexadecimal, are used for representing large binary 2 0010 2 2
numbers. Octal systems use a base or radix of 8. It uses first . 3 it 3 3
: B : -4 0100 4 4
eight digits(0- 7) of decimal number system.
5 0101 5 5
o ‘ Ny 6 0110 6 6
Hexa Decimal Number System (0-9) Qﬁ\ ) 7 0111 7 7
The hexadecimal numbering system has a base of 16. There s 2009 s S
| . | 9 1001 11 9
are 16 symbols. The decimal digits O to 9 are used as the first 10 1010 12 A
ten digits as in the decimal system, followed by the letters A, 11 1011 13 B
B, C, D, E and F, which represent the values 10, 11,12,13,14 12 1100 14 C
. 13 1101 15 D
and 15 respectively.
14 1110 16 E
15 1111 17 F
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@ Methods of Number system conversion
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» Universal Method of Number system conversion

N TN

Any base Decimal

» Easy Method for some Number system conversion

Base Binary
v v Vv
4,8, 16 2
Base Group of binary digits
4 2
8 3

16 4

Any base

Base

4, 8,16
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cxample £ (1000 100.1001), = (7)4 Example : (110101.10), = (? ),
101”0 O O [‘ ‘QlO, N Ohog\ll Ll ‘\) 9 YJ lo " ] O
\L | l Yoy 3 1 1 ¥
A O 1 @) 2.
(\O'O'Zl) t_%l\-Z)é}_
4
(2) base 4 to binary conversion (2) base 4 to binary conversion
Example : (322.3), = (7 ), Example : (132.13), = (?),
3 2 2 . 3 Vs 2 ) -’KOH\\O \
— * 0l
V $ = \Mdlo- A AN )
o ! \ )2 oy 1o o N -

) lo o
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(1000 10100.110101), = (?)8

L\ooJIOIOIQQoIIQI
) J I
A

2 4-

/)
@)N (1) Binary to octal conversion

CATYWAY CLAREN

(42465 )\

(2) Octal to binary conversion

:(325.63)g = (?)2
3 2 B S (O\\O\O\oh\\oon)
SR NN
Ol olo lo| ho Oy

=2" H(0D )
(1) Binary to octal conversion @N

(1110 10101.0101), = (?)s

I 1 Lol olol+ol 500,
J v J J J
il 2 = 2 4
(725 24)
3

(2) Octal to binary conversion

(147 26)s = (7)2
l 4 2 6
" \\/ \ :©0\\®\\\-OIO\\0>
Oo/ oo W 0o o 2
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=== (3) Hexadecimal to binary conversion Hexadecimal to binary conversion e
(ABC)16 = (7), «ample : (A3B ), = (?);
A 3 C A 3 3
/ N/ \Y (olo oo [0/

o0 | ol |10 0O

({0/0 00)| 101 1)
S
QOIO/OH Hoo)
2

(4) Binary to Hexadecimal conversion

(1000 10100.110101), = (? )16

VIO AKTU-2023-24

2 F
F 3 ©001,00040100, [ 1010100,
00l (h] 00\ | \ N B0 &
oo(oll ] ool
( y (14 Da)

1§



@)N (5) Octal to Hexadecimal conversion (6) Hexadecimal to octal Q/W
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Easy Method : Octal — Binary = Hexadecimal Easy Method : Hexadecimal — Binary — Octal
Example : (642)g = (? )16 Example : (1AF.BD),6= (?)g
& 4+ 2 f A £ -3 D
B
I1o oo ©Olo D binay ool (olo Ili1  lol] //0/:.>%
0l/0 [0 (] |]O
0001101000610, 00ff0lo (14l lig o,
l f\l/ wﬁflxa 6 5 1 5 7 2
S
| (657-672)
3

U 42),6
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@/W Any base to decimal conversion
(1) Binary to decimal : Example (1011.11),= (? )40
e ] L
GEEG T2

UxQ”) +(ox2") +Qx2_')¢Qx2,°) +(\ x27") (\xzf§
370 42 +)405 t025 =(175), Any

(2) Octal to decimal : Example (354.15)g= (? )10
S5 4 - U5
( a (‘ KO "‘}“1w =92 t40+ 4 A0.05 + 0 ONQRS
Vi g go &" &L

: :(Qgé'ZOEIZS)
VI 4B ) ) (1) Bx82) ’
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S}N (3) Hexadecimal to decimal : Example (AB2.2C)16= (? )10
caremar ciasens Uo/)ar d )B 2 . 2 _2)
9 | o =l =

> ! 1€ It e

(lox1€™) +(11x1g" )+ (@x16°) +(2x1¢™) +(12x162)

(2560) + (176) + 2 ~+ 0125 + 0046875
= (2738171835),,

(4) Other conversion : Example (213.23)4= (? )10
2 3 .2 R
GGG
45 Ng' N Ny
:exq L) al QX"‘\'\) "‘BXQO) ..*\2_)(4"') —\'bx 4\-?.)
o
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@N (5) Other conversion : e (123)9= (? )10 AKTU-2023-24 @N

......... 1 N h
A
1 9" 9° gt
(1x9%) + (2x9") +(3x7)
8/ + 18 + 3

(/02)/
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(1) Decimal to Binary

T f
In&eau part
:Q 319 Remamda
21 159 TN
aQl 79 1
2 39 1
20 19 1
A 9 1
4 1
£ B
ar O
’ L r————
— 0
O
|

Decimal to any Base conversion

Frach omod F“’A—

068715 X2 = |-375
01315 x22 = 0-15
015 x2, = |50
050 x2. = [+090

:Qoom AR
2

— ~ O
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GW (2) Decimal to Octal : (378.93)10= (?)s ARTU-2023-24 et

....... "8 338 @ 0923 X8 = ;‘;4?: _37
®|4T =27 OarFXE = - (572013412
gl 5 + 0s2x8 = 416 4 < )&
S ) O0.-2¥¢%x & = 2 -24 2 \\/
\ (572) (73412)
(3) Decimal to Hexadecimal :
| (256)10= (? )16 I 45 ® (454.523)10= (? )16
clase v Qgr . 05X = 368 & )
60 16 O oo 1 D¢ S
A )H R O 888xIC = 14208 g (g,
- B B k \ \ O'?'OQY\G = 2220 < !
\
| oL :QC(s-&SEB)
H
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TU-2023-24 T,
&0 J

=g

-wwemn(4) Other conversion : Examp gff::))‘*z () 3| 172 @
2230 o 357 19

(27— ‘\Oo Dec'\ma\.m?— 31 19 O

IS A ) 3] 6 |
(9x4° )+ (2X47) +@x4) +0 x4°) 3R S
28 432 +12 10 ° <

:Q_TZ ) _
lo — K&)Ol o) )
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Q. Convert the following

(i) Binary (111101110 ), to Octal Ans:- (756),

(ii) (5A9.B4), = (7 ), Ans:- (10110101001.10110100),
(iii) (3102.12), to decimal Ans:- (210.375),,

(iv) Decimal number 37 to binary Ans:- 100101

(v) Decimal number 24.6 to binary Ans:- 11000.10011

(vi) Decimal number 35.45 to octal Ans:- (43.34631),
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