| Numbe: ._Sgéic‘em_ and Code:-_;_

Diffevence between Analc;s and Digital Logic system,

Positive and

B T

it ™t

Negai:ive Logic sas{em

T

¥ 1. Diffevence between Analog and Digil:al Logic sas’cem

Analog Los ic System

Digi{al Loait: SHs{em

Ana\oﬂ Sianal

@ Analog system works with
continuous values.

(Infinite number of values)

Digital system works with
discrete values.

(Only two values : O and 1)

Microphone, Volume Control
etc.

can toke any value within a It can take only two values ;
It tak y | th ke 15 ol Tim
range. i.e., 0 or 1. =
@ More susceptible to noise and Less susceptible to noise and A5 _. ." J _ _______
intexference. interference . D |31-h11 S|8nq._l,
ccuracy is lower as values ccuracy is higher as values i
@ A Y lo | A y high l
change continuously. are fixed (0 or 1). Voltage
(5) Examples : Thermometer, Examples : Computer, Calculator, e Time

Digital Watch, Digital ICs

etc.

In digital system,

©

Circuit desisn is complex.

Civcuit desian is simple and
easy to implement.

two states are used :

| 0 (Low) and 1 (High)

¥* 2. Positive and Negative Logic system

In digital electvonics, two logic systems are used to vepresent

Positive

binm‘g data :

Positive Logic Sﬂs’ce.m

e In this system, higher voltage
vepresents logic 1 (True) and
lower voltage represents logic O (False).
° Loaic. 1 = High Voltage
Logic O = Low Voltage
¢ This is the most commonly used

Logic, system in diai’cal civecuits.

Voltage Representation (Positive Logic)

Logic State Voltage Level
1 (High) +5V (or High)
0 (Low) OV (or Low)
o Example : TTL, CMOS (mostly used
in positive logic)
Keﬂ Points :

@ Digital Tsasl:ems work with two discrete levels (0 and 1).

Loaic and Neaaﬁve Loaic.._

Negative Logic System
e In this system, higher voltage
—~ v — represents logic O (False) and
Both sgs{emsL) lower voltage represents logic 1 (True).
perform the {|e Logic O = High Voltage
same logic I Logic 1 = Low Voltage
opevations, e Tt is less common and used in
O‘I"l.lH the s . l li JC'
. ome special applications.
voltage levels
e diﬁ:erenfg Voltage Representation (Neaa"tive Loaic)
A A Logic State Voltage Level
0 (High) +5V (or High)
1 (Low) OV (or Low)
e Example : Some old systems, special
purpose civcuits

@ Positive logic is more popular and standard.
(® Negative logic just veverses the meaning of 0 and 1.

(@) Both ave equally valid, choice depends on circuit design.

Summaﬂd
Positive Logic — 1 = High, O = Low

Negative Logic — O = High, 1 = Low
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Number Sgsiem and Codes

Introduction to different number SHSJcemS

¥ 1. Introduction

In digital electronics, numbers are represented using different number

systems. Each number system has a specific base (or radix) and uses a

set of disi’cs to represen{'. values.

% 2. Different Number Systems
Number Radix E T e
System (Base) Digits Used Description Applications
@ Bino.'rH It is the fundamental Used in all digital
Number 2 0, 1 number system used in circuits, computers,
System digital electronics. microprocessors, etc.
(@) Octal 0 4, 2.8, A shorthand representation | Used in old computers
Nurnber 8 4 5 6 7 of binary. Each octal digit | and digital systems
System A e represents 3 binary digits. | for simplification.
(3 Decimal 0,1,2,3, | The most common number | Used in counting,
Number 10 4,5, 6, F, |system used in everyday | mathematics, general
System 8, 9 life. calculations , etc.
(4) Hexadecimal 0, 1, 2, 3, | A shorthand representation | Used in memory
Niiber 16 4, 5, 6, F, |of binary. Each hexadecimal | addresses, RGB color
Sﬂs-’cgm 8, 9, A, B, | digit vepresents 4 binar3 codes, wmicrocontrollers,
C. D ELF digits. etc.
% 3. Explanation of Each Number System

,
| (1) BIno.rH Number Sgs’cem (Base-2)
e |ses oan two diail:s: 0 and 1.

(2) Octal Number System (Bose-8)
* Uses eight digits: 0 to 7.

| ® Each position value is a power of 2.
| ¢ Example: (1011),

8

b (Bina.'rld numbe.r)_ )

=
(3) Decimal Number System (Base-10)

® Uses ten digits: 0 to 9.

* Each position value is a power of 10.
e Example : (347),,

® Each Pasikicn value is a power of 8.

* Example : (2?5)8
| Ls (Octal number)

( (4) Hexadecimal Number System (Base-16)
¢ Uses sixteen digits: O to 9 and A to F.
® Each position value is a power of 16.
* Example : (24F),,

o
* 4. Summa’rg Table

Ls (Decimal number)

L (Hexadecimal number)

Number System Radix (Base) Digits Used Example Position Value

Binary 2 0, 4 (1011), p L DT T

Octal 8 0-7 G2%5), 87,18, 8Y, 18Y s

Decimal 10 0-9 (347),, 109, 10%, 10%, 10° ...

Hexadecimal 16 0-9, A-F (2AF),, 16° det. 16* 16°...
Kea Points : Summar

@ Bihafﬂ is the base of all disi‘l:ui SBS{erns_

(@ Octal and Hexadecimal are shorthand forms of I::'mm'ﬁ.
(@ Decimal is used for general purpose calculations.

@ Understmdins number systems is essential for digitol electronics.

® Binary — Base-2 — Disil:s :

0, 1

® Octal — Bose-8 — Disil:s: 0-7

* Decimal — Base-10 — Digits :
® Hexadecimal — Base-16 — Digits : 0-9, A-F

0-9
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¥ 1. Introduction

The decimal number sasjcem has base 10.

Number System and Codes

P_E__dmal Number Sas{em

Tt uses 40 digits: 0, 4, 2, 3, 4,5,6,7,8, 9
Eoch position value is o power of 40.

% 2. Characteristics of Decimal Number SHS{em % 3. Place Value in Decimal Sgs'l:em

e It is a base-10 number system.

e It uses ten digits from 0 to 9.

Each position value is o power of 10.
It is a weighted number system.

It is widely used in everyday life.

%¥ 4. Conversion of Decimal Number

Position | 4% | 3 | 2™ | 1%t | ot | -a™
Place Thousands | Hundreds | Tens | Ones | Tenths |Hundredths
Power of 10 | 103 10? 10* | 40% | 1072 1072
Exo.mple 1000 100 10 o 0.1 0.01
Example : 237.64 = 2x40+ 3x40" + #x40°+ 6107 + 4x107

[

o Decimal to other number sgsfems i

BH division method.

o (Other number sgsfems to Decimal : 33 expcmsion method .

% 5. Maths
Math 1 : Convert (45?.68)10 to expanded ( Math 2 : Convert (209.3?5)10 to expanded
form. form.
Solution : | Solution :
(457.68),, (209.375),,

4x40% + 510" + Fx10%+ 6x107  + 8x10°2 | |
4x100 + 5x10 + Fx1 + §x0.4 + 8x0.04
400 + 50 + ¥ + 0.

6+ 0.08

un

[ (457.68),, = 400 + 50 + ¥ + 0.6 +0.08 |

2%10% + 0x10% + 9x10% + 3x40™1 + 7x107%+ 5x1073
2x100 + 0x40 + 9x4 + 3x0.4 + 7x0.01 + 50,001
20040+ 9+0.3 +0.07 + 0.005

—1

[ (209.375),, = 200 + 9 + 0.3 + 0.07 + 0.005 ]

LS = N v
* 6. Summary Table
Number System Base (Radix) Digits Used Example Position Value
2 i 0
DEC;.‘I"I"tG.l. io D - 9 (23?-64)10 rery 10 3 10 s 10 »
167", 40 2., ..
KeH Points : ; - .
ummary

Decimal is a base-10 number sustem.
® Y

@ Tt uses digits 0 to 9.
® Each position value is a power of 40.

@ Tt is the most commonly used number system.

Base (Radix) = 40
Disi'l:s =0 b 9

Position value = Power of 10
Used in da.ilﬂ life and most calculations

¥,
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% 1. Introduction

_Number SHSE&M O.I"ld Codes .

Binar3 Number SHs{em

e The binar3 number sHsi‘.em has base 2.
o Tt uses oniH two digiﬁs: 0 and 1.

e Fach Pcsi‘]:ion value is a power of 2.

e Tt is the fundamental number sﬁs{;em used

in dis't’(:ol electronics and ::ompui:e‘rs.

% 3. Place Value in Biho.rﬂ Number Ssstem

% 2. Characteristics of Bino.13 Number Sgsl:em

* Tt is a base-2 number system.

o It uses two digits: 0 and 1.

* Each position value is a power of 2.

e It is a weighted number system.

e Tt is widely used in digital circuits, computers,

microprocessors , communication systems, etc.

% 4. Rules in Bino:rg Number Sgsiem

Position | 4% | 34 | g0 | gst | ot |4t | 9™ |34 | | o Addition, Subtvaction, Multiplication and
Ploce 6% | 8% | w6 | 2 | 4% | %% % s [ 30 Division are Per'Forrned using onl.ﬁ 0 and 1.
e Any number in binary is represented
4 3 2 1 0 -1 -2 | 4-3 J i i

POWGTO'FQ 2 9- 2 2 2 2 2 2 U..S1-.5"l3 05 O.hd is-

Value 16 8 4 2 < N l% | % . Ca-md in addition is also in binara (0 or 1).
Example : (1041.04), = £x2°+0x2%+ 452"+ 1x2%+ 0x27 #.4x972| | ® Borvow in subbrackion is also in binary.
i =8+0+2+1+0+0.25 = (11.25),,

% 5. Maths

Solution i

(1011.10),

=8+0+2+414+05+0

[ (1041.10), = (11.5), ]

.

' Math 1 : Convert (iofx_i.i{):]:L to decimal form.

| = 4x2% + 0x2% + 4x2Y + 1x2%+ 12271 5 0x272

5\ i

~ .

y
Math 2 : Convert (1101.011)2 to decimal form.
Solution :

(1101.044),
= 1x2% + 4x2% + 0x2" + 1x2% 4 0x27 4 12272 4 1227

=8+4+0+1+0+0.25 +0.125

[ (1101.011), = (13.375),,

[Math 3 : Add (1041), and (1101), . Math 4 : Subbract (1010), from (11001), .
Solution : Solu’cian_:
1014 11001
+ 1101 - 10140
11000 00011
(- (1011), + (1101), = (11000), | | (11004, - (10110), - (00014, |
* 6. Summcn'ﬂ Toble
Number System Base (Radix) Digits Used Example Position Value
3 T wdu a0
Binary 2 0, 1 (1011.01), ---’23”2_%,-_%
Keﬂ Points : <
5 Z Summﬂf
@ Blnﬁ'l"ﬂ 5 a baﬁe"'ﬂr ':'Iuﬁ'lbe\' SHSJCem. . BME (R.Qd;.x) oy 2
@ Tt uses only two dtﬂt{s: 0 and 1. o« Digts =0, 4
® Each position value is o power of 2. o Position value = Power of 2
@ It is the most essential number system in * Used in computers, digital circuits, communication,
digital electronics and computing. microprocessors , etc. J
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% 1. Tntroduction

_Number System and Codes

Octal Number System

¢ The octal number sasbzm has base 8.

compu’cers :

% 3. Place Value in Octal Number Sﬂstem

Tt uses only eight digits: 0,4,2,3,4,5,6,7. .
Each position value is o power of 8.
It is a weish'l'.ecl number sas'l:em.

It is widely used in digital systems and

2.

Characteristics of Octal Number System

It is a base-8 number system.

It uses eight digits: 0 to ¥.

Each position value is o power of 8.
It is o we'tﬁh{:ed. number sHske.m.

Tt is used in computer systems, digital
electronics, and microprocessors .

Posttion, | &% | 37 | 9ot | 4ok | g% | 4% 1.ged
Ploce 512's | 64's | 8’s | 8's | 1's | Ya's | Ya's
Paerok8| 8" | 8% | 8% | 8> | 8> | 82| 8*
Value | 4096 | 512 | 64 | 8 | 1 | Y% | %4

Exo.mPle : (?25.35)8

1]

7x8% + 2x8% + 5x8%+ 3x871 4 6x872
Px64 + 2x8 + 5x1 + 3x¥%8 + 6xYes4

448 + 16 + 5 + 0.375 + 0.09375 = (469.468%5),,

% 4. Rules in Octal Number Sgs’cem

L]

Addition, Subtraction, Multiplication and
Division are performed using digits 0 to 7.

AnH octal number is Tepresenhd u.s'tns
disi’cs 0 to 7 onl.s.

Carry in addition is also in octal (0 o 7).
Borrow in subtraction is also in octal.

% 5. Maths

Solution :

(725.36),

7x8% 4 2x8% + 5x8%+ 3x871 4 Gx872
Txb4 + 2x8 + 5x1 + 3xYs + 6xVes4
448 + 16 + 5 + 0.375 + 0.093%5

[~ (725.36), = (469.468%5),, |

Math 1 : Convert (?25‘36:)3 to decimal form. ] Math 2 :
Solution :

(537.4),
= 5x8% + 3x8% + 7x8%+ 4x87*
= 5x64 + 3x8 + Fxi + 4x¥B
= 320 + 24 + ¥ + 0.5

Corwvert (53?.4:)3 to decimal form.

[ {53743, = (354:5),, ]

A S

Math 3 : Add (325.%); and (442.5),.

\ 7~

Math 4 : Subtract (6%2.3); from (745.6),.

Solution : Solution :
325.% ¥45.6
+ 143.6 - 6%2.3
510.4 0¥3.3 = ¥3.3
[ (325.7), + (442.5), = (510.4)3 L [ (#45.6), - (672.3), = (73.3), ] |
¥ 6. Summo.'rg Table
Number System Base (Radix) Digits Used Example Position Value
g? g% g°
Octal 8 0-7% (725.36), el gt B
Key Points : Surmary )
@ Octal is a base-8 number system. e Base (Radix) = 8
@ Tt uses digits O to ¥. » Digits = 0 to ¥
@ Each position value is o power of 8. o Position value = Power of 8
() .

ond microprocessors .

It is used in cmnPul‘.ers, d'lsﬂ:nl circuits

Used in computers, digital electronics,
microprocessors , etc. J

L For Details Notes, Visit www.polynoteshub.co.in ]




‘Number Sﬂem ond Codes

BCD (Binary Coded Decimal)

* 1. Introduction

BCD stands for Binary Coded Decimal.

It is a code in which each decimal digit (0 to 9)
is represented by its 4-bit binary equivalent.

It is widely used in digital systems, calculators,
display units, counters, and data communication.

Since each decimal dl'.ﬂ'ti is represenied bH 4 bhits,
BCD is o weish{'.ed code .

% 3. BCD Code Toble (8424 Code)

2. Basic Concept

Each decimal digit is encoded separately.
4 bits are used to represent one decimal digit.
Total 10 valid codes (for 0 to 9).
4-bit combinations 1010 to 1444 are
not used in BCD (invalid BCD codes).
Exomple : Decimal 59 in BCD
5 = 0101 , 9 - 1001
So, 59 (BCD) = 04041 1004

* 4. Impor’co.nf Points

o BCD uses 4 bits for each decimal disif.
It is o weighted code (8-4-2-1).
Ea.sH conversion between decimal and bina.fH.

Invalid BCD Codes : 1040, 1044, 1100, 1401,
1110, 41444

Used in calculators, digital clocks, computers,
decimal displo.Hs, and communication s-ds’c.e'ms.

Arithmetic opemﬂons in BCD require correction

(e.sv, in addition if sum > 9 or carry occurs ).

[ Decimal BCD Code 8421
Digi’c 8 4 9 1 Code
0 0 0 0 (0] 0000
i 0 0 0 i 0001
2 0 0 i 0 0040
3 0 0 1 i 004141
4 (0] i 0 0 0400
5 o 1 o0 4 0101
6 o 4 41 0 0410
7 o 4 1 1 0411
8 1 0o o0 0 1000
9 i 0 0 i 10041 |
'*- 5 EXO.mPlES

Example 4 : Convert Decimal (2%5),, to BCD.
Solution :
2 — 0010

¥ - 0444 5 = 0404

So, (275),, in BCD =000 0141 0401]

Exarmple 2 © Convert Decimal (4890),, to BCD.
Solution :
4 = 0400

So, (4890),, in BCD = |

8 — 1000 9 —» 1004 0 — 0000

0100 1000 1001 0000
'S

—_—

Example 3 : Convert BCD (0041 1000 0101) to Decimal.
Solution :

0011 - 3 1000 - 8 04014 = 5

S, [€0014 1000 0101),,, = (385),, |

Example 4 : Convert BCD (0440 0004 1001 0000) to Decimal.
Solution :

0110 - 6 00014 - 41 4004 - 9 0000 - O

S, (0120 0001 4004 0000),, = (6190),, |

% 6. Summary Table

Code Full Form Bits Used per Disi’c Valid Diﬂits Base (Radix) WaiaH: Used In
’ ) Caleulators , Displa.ﬂs,
BCD Binary Coded Decimal 4 0-9 10 8=4-2-1| Digital Clocks, Computers,
Communication Systems
Key Points : Summary
@ BCD s ‘o weighled code. e o Each decimal digit is vepresented by its 4-bit binary code.
@ It uses 4 bits to represent one decimol digit. o BCD is easy to convert ond understand.
e (8 ba 9. o BCD simplifies decimal deta hondling in digital systems
® 6 combinations (1010 to 14141) are invalid in BCD. Bl ol SO EY T T SgRa:
@ de lﬂ dia'-ltﬂl sﬂs‘hq.ms, Clll.ﬁl.lllltﬂ'l’s’ ﬂl'l.d disPLﬂﬁs_ L] I{ s E.SSE:T\.{‘.LQL m Frﬂcklwl dlﬂltﬂl elect\'m‘cs.

o
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“Number ngjtem and Codes

Hexadecimal Number Sgsfem

¥ 1. Introduction
e The hexodecimal number sHsi:em has base 16.

o Tt uses sixteen digits: 0,1,2,3,4,5,6,%,

8,9 A, B,.C.0,E,F

* Each position volue is a power of 16.

e It is o weighted number system.

e It is widely used in digital systems, memory
addressing , microprocessors and computers .

% 3. Place Value in Hexadecimal Number 55s£em

2. Characteristics of Hexadecimal Number SHsl:em

e Tt is o base-16 number sgs’cern.
OItusessixheendlslis:OtaﬁmdAl:cF.
o Each position volue is a power of 16.
e Tt is o weighted number system.
o It is widely used in digital circuits, computers,

microprocessors and communication systems .
Mobe : A 40, B= 41, ¢ = 12, D =13,

E =44, F = 15

n

* 4. Rules in Hexadecimal Number Sﬂs{'.em

256 + 160 + 3 + 0.93%5 =

(419.93%5),,

sl th rd nd t th t nd
Position | 4™ | 3< | 2 | 1% | 0% | -1% [-2 o Addition, Subtvaction, Multiplication and
Place | 4096's| 2565 | 16's | L's | L's |Yg's | Yase's Division ave performed using digits O to F.
Power of 16 | 16% | 16® | 16* | 16 | 16° | 467" | 167 | | * Any hexadecimal number is vepresented
Volue | 65536 | 4096 | 256 | 16 | 1 | Ye | Y4se g B 803 W% A 86TF
p L | ® Carry in oddition is also in hexodecimal
Example : (1A3.F),, (0 to F).
= 1x146% + Ax16" + 3x16° + Fx16™ e Borrow in subtraction is also in
= 12256 + 10x16 + 3x1 + 15=x%4¢ hesadaairaal

% 5. Maths
Math 1 : Convert (QAF.S)“ to decimal form. Moth 2 : Convert (337.:5\)“ to decimal form.
Solution : Solution :
(2AF.3),, (3B7.A),,

= 9xd6* + Axlé? + Fri6® & dxict
= 0x256 + 10x46 + 15x1 + 3x Ye
= 542 + 160 + 15 + 0.18%5

[.-. (2AF.3),, = (687.18%5),, |

e

3x46% + Bx16* + ¥x16° + Ax16™?
3x256 + 11x16 + Fx1 + 10x ¥e
¥68 + 1%6 + ¥ 4 0.635

[~ (3B%.A),, = (951.625),, |

[}

n

Moth 3 :
Solution :

Add (1A3),, and (2F%),,.

1 A3

+ 2 ¥
49 A

[ (1A3),, + (aF7),, = (49A),, |

L.

Math 4 :
Solution :

Subtract (236)16 from (5A3)16.

e

5 3
- 2 6
2 ED
[ (5A3),, - (286),, = (2ED),, |

* 6. Summarﬂ Table

Number System Base (Radix) Digits Used Example Position Value
: o U T
Hexadecimal 16 0-9, A-F CAAZ.F),, et et
Key Points : r ——
(@ Hexodecimal is a base-16 number sgsﬁ.m. e Base (Radix) = 16
@ Tt uses di.aii:sﬂ’m‘:'lo.nd letters A to F. -Diﬂ,i.l:s =04t 9, At F
@ Each ition value is a power of 16. e Position value = Power of 16
@ It is wi.dzla used in d.isl’ml electronics , mmpu’cers, o Used in di.ai.{:nl circuits , computers , microprocessors,
microprocessors and memory a.ddfess'ms, | memory addressing , communication systems, etc.
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\;

Number Sai:&em and Codes

Conversmn from One Number Slds{:em to Ano’cher

~ 1. Decimal to Bino.r3

Metheod : Repen’cedl‘lj divide the decimal number EH 2
and write the remainders in reverse order.

Example : (45),, = (?),
Division by 2 Quotient Remainder
45 + 3 = 22 i
22 + 2 = 11 0 Read
14 = '3 = 5 1 Bottom
5 + 3 = 2 i
te Te
9 % 9= 1 0 P
1 = 3 = 0 3

[ So, (45),, - (101101)2]

- Bi.na.rﬂ to

Decimal

Method : Mulﬁplﬂ each bit with its co'rresponcli.ns power
of 2 and add the results.
Example : (104101), = (?),,

Binary Number| 4 | 0 | 4 [ 4 | 0 | 1
Position g oas | o | a¥ | 2t || 2°
Value 33 |26 | & | 4 [ 2 [ 2
Multiplication | 4x32 | 0x16 | 4x8 | 4x4 | 0x2 | 4x1

So, (104401), = 32 + 0 +8 + 4 +0 + 1

L

~ 3.

Decimal to Octal

Method : Repeui:edLH divide the decimal number 53 8
and write the remainders in reverse order.

Bl = (B4E),, = (),
Division hH 8 Quotient Remainder
345 + 8 = 43 1 Read
43 + 8 = B 3 Bottom
5 + 8 = 0 5 to Top

[

So, (345),, = (531), ]

~ 4. Octal to Decimal
Method. : Mu“:iplﬂ each digil: with its correspandina power
of 8 and odd the results.

Example : (531)g = (7)),
Octal Number 5 3 1
Position 82 gt g°
Value 64 8 i
Mu]j:ipl.imﬁon bxb4 3x8 1ix1

- (345),,]

So, (531)y = 5x64 + 3x8 + 1x4

~ 5. Decimal to Hexadecimal

—~ 6. Hexadecimal to Decimal

%
Method. : Repea{.edLB divide the decimal number bH 16 Method. : Muiﬁplﬂ each dia'& with its c.orrespo«nclinﬂ power
and write the remainders in reverse order. of 16 and add the results.
Examp_l_e_ (305)10 = (?)15 EmmPE‘ (QAF)ﬁ = (?)10 m\
ex
Division l'_ﬂd 16 Quctient Remainder Hex MNumber 2 A F A= 10
305 + 16 = 19 1 Read Position 16* 16* 16° Bw #1
19 =+ 16 = 1 3 Bottorn Value 256 16 i C =42
1+ 16 - 0 i B Tp Multiplication | 2x256 | 10x16 | 45x1 D= 13
E= 14
So, (2AF),, = 2x256 + 10x16 + 15x4
S0, (305), = (134 : 16 .
50, (308),, - (131), | - 512 + 160 + 15 Fr i
MNote : Remainders 10 to 15 ore written as A, B,C,D‘,E,F
| (10=A, 11=B, 12=C, 13=D, 14=E, 15=F) = (687),,
oy
¥. Conversion Summo.rs Table Quick Reference
I From To Method Example Result Pa::weri b
s O
Decirmal Bino.r‘H (Base 2) Repeniad. division bs 2 (45)10 o (101101)2 g:: é
(Base 10) Octal (Base 8) Repeated division by 8 (345),, — (531), 52 .2
Hexadecimal (Base 16) | Repeated division by 16 (305),, - (131),, g: '
Bina:r‘H Decimal (Base 10) | Multiply by powers of 2 (101101), — (#45),, 2% . 32
(Base 2) Octal (Base 8) Convert to decimal or use grouping (110404), — (65), Powers of 8
Hexadecimal (Base 16) | Convert to decimal or use groupi 10104444 — AF 8%= 4
( ) grouping | ( o (AF)
8'a= 8
Octal Decimal (Base 10} MLL[‘ELF-Lg bs powers of 8 (531)8 — (3‘!‘5)1’“ 8% . 64
3
(Base 8) | Binory (Base 2) Replace each octal digit by 3-bit binary (65)g — (110101), s 228
Hexadecimal (Base 16) | Convert to decimal or via binary (3?)3 — (iF:}“ Povsers of 46
& . D
Hisadasiriol Decimal (Base 10) Mul‘r.tpl.ﬂ I:H powers of 16 (QAF)*S = (58?)10 12‘; :-_6
(Base 16) | Binary (Bose 2) Replace each hex digit by 4-bit binary (2AF),, — (0040 1040 1444), 16% - 256
\ Octal (Base 8) Convert to binary then to octal (1A3),, oy (643), A6T= M
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Number System and Codes

Exercise - Number Sldsjcem Conversion

[ Note Convert the Foli,owi.ns numbers from one number sgsiem to ancther. ]
r 7 3
i. CG'I"I.VB'I"{'. DEC‘I.'I'!IO.L {'.O O‘l:he'r Nu.ml:)e'r Sasl'.ems 2 CO'I'IVET'{'. Bi.m\"H '}:0 O'H'le'l' Nu.m]:)er SHS‘I:&THS
i Binary | Octal | Hexadecimal | Buwry | Desiwel Octal Hexadecimal
(Base 2) (Base 8) (Base 16) (Base 2) (Base 10) (Base 8) (Base 16)
@) 25 TR T ) ) fotd. | seewe || smmsesr | comems
(i) BT | smmeass || ssssess | ........ (i) HAM: | s
(i) B | smsaes || swewse | sceme (i) 1001440 | o
(iv) 73 ‘ ........ [Rn— .| 10EH0LE | smese | sess
(v) 99 | | e (v} £00L0E | 0 wess | wmassa
| () 98 || s | smme | sme (i) A | oameme | s
(i) | 2560 || w0 e | senis (vil) 1000000 | seamse | smemmwss | s
(wiii) BEL Il s | mammm | sous (wiit) | 10044444
(ix) 1083 | 0 smiesy | smase | s G | deAdioar | e | Gamas
(=) : %095 | s | owmwew | s () | 1444444444
© ™
3. Conver‘lz 'O'C-{Cll 'I:O O'H‘I.E‘l' Number SHS‘{'.ET‘H.S "I‘. COT’\.VET‘L Hexo.deci.mo.l 'hO O'H‘LET‘ Number SHS&WLS
[ Oc.{;nl- [ D;ci.r;;l Bina:rﬂ I Hexadecimal. : Hmd.ei:imai | - E_Jecimni . BLmrH . Octal
(Base 8) (Base 10) (Base 2) (Base 16) (Base 16) | (Base 10) (Base 2) (Base 8)
(i) | A sseesa | msmesm || ke () e R | - e B
(i) = [ T s | — (i) | T |y e | [ —
(i) .7 S | ([ (E——— (i) o R || IR | || e
| Gv) BE 0 et TV e | s ) A5 0 e T e, "N s
{v) il I | (g | [ N | [ |(v} Bis P s S i e L,
(i) | (WO A | N T R | ()| TR T Bl BN i
Y BFF | e | s @Y 9B | e | e [
Gl B, | e | e | semss | { i) 1 S R | SE S
{ix) 643 4, kil om F T " Cix}g e R - I [ | B s
il 2 | e )| - o SRR | SRS I s
' A — e et - — —_ H ')
+ Answer Keys ¢
_j_.. Decimal te Other Nurber 535{:ems ( v Bino‘r‘ﬂ to Other Number Sﬂsl:,e.ms )
Decimal Binm'a Octal Hexadecimal Bim-u Decimal Octal Hexadecimal
(Base 2) (Base 8) (Base 1€)
(® 25 11001 31 19 (i) 1044 14 13 B
(@) 4% 104444 57 aF (i) 44404 29 35 1D
(i) 58 1110410 72 3A GG) 100440 38 46 26
(iv) 73 1004001 144 49 (v) 1044044 94 133 5B
) 99 1100044 143 63 (v) 1100401 104 145 65
(vi) 125 1144404 1%5 ¥D (i) 444444 63 F7 3F
(vii) 256 100000000 400 100 (i) 1000000 64 100 40
(vii) 512 1000000000 1000 200 (vit) 10044444 159 23% 9F
(ix) 1023 1444444444 1777 3FF (ix) 4101010101 344 525 155
L (x) 4095 14444444444 FITTF FFF (x) 4444444444 1023 177Y 3FF
- —— o 1
3 s —————
3. Oc‘l:o.l {JO O'H'te.'r' Number SHS{CW\S_' ( 4— Hexo.df.cn.mo.l 'l:O OH'IB'I" Number Sgstems
Octal Decimal Binm'H Hexadecimal Hexadecimal Decimal Binn:nd Oectal
o 47 15 1444 F 0] 1A 26 00044040 32
@ as 24 10101 15 G) aF 4% 00104441 5%
G 36 30 14440 iE Gy 3C 60 00144100 T4
(vw) 57 4% 104444 aF (v) 4D 77 0410014041 115
(v} 4123 83 10400441 53 (v) 5F 95 041044441 137
(vi) 245 165 10400404 A5 (W)  FA 122 01411040 132
| (vil) 377 255 14444444 FF (wii) 9B 155 10044044 233
(vii) 342 330 104004040 14A (viit) AF 1%5 104044414 57
(ix) 645 424 110400404 1A5 (ise) c3 195 14000044 303
(x) T7F7 544 144444444 iFF (x) FF 255 14444444 377
ke, T k J
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Number System and Codes

( EXERCISE - NUMBER SYSTEM CONVERSION )

[ Exercise

Convert the ?ollowing numbers from one number system to another.

A. Convert the FcLLowi.ns DECIMAL numbers to B. Convert the 'Fouawi.ns BINARY numbers to
BINARY, OCTAL and HEXADECIMAL. DECIMAL, OCTAL and HEXADECIMAL.
1. (25)10 1. (iOii)a
2. (57’)10 a. (11001}2
3. {89)10 3. (111100)2
4 (125)10 4 (:T.C)*.‘flilf,'li:l.)2
5. (258),, 5. (10101010),
6. (Sii)m 6. (iiiiﬂ.:l.i.i)=
TF. (1023)_.‘_0 T (100000000)2
8. (40 95)m 8. (1010101010)2
C. Convert the FoLlowi.ns_ OCTAL numbers to D. Convert the ‘Fol.l.owins HEXADECIMAL numbers to
DECIMAL, BINARY and HEXADECIMAL. DECIMAL, BINARY and OCTAL.
i. (i?)a 1. (iA)“
2. (25), 2. (aF).,
3. (36), 3. (3C),
4, (57)8 & {4]})1‘
5. (123), 5. (BF)y
6. (245), 6. (TAL,
T. (377)3 . CAF):&
8. (F¥¥), 8. (FF),,
E. Convert the 'Foll.awi.na BINARY numbers to F. Convert the 'Followi.ns HEXADECIMAL numbers to
OCTAL and HEXADECIMAL. BINARY and OCTAL.
= 8 (101010)2 1. (QA)“
2. (:I..1.i(')lf.):|.)2 2 (3E)“
3. (1001111)2 3. (?B)“
4, (iiO‘iOiOi)z 4. l[:1.C.'3)16
5, (:I.t’f)l.'f)‘.l.:I.E:Z".'}i:i.)2 5. (QF?)“
2 | ANSWER KEY | i il STy
A. DECIMAL — BINARY, OCTAL, HEXADECIMAL B. BINARY — DECIMAL, OCTAL, HEXADECIMAL
- - —_—— - | - ——— - Grmp binnrH rl.isits
Decu'noi Blm"H Oclﬂl Hlxnd.cclrnnl BII’ED.'I'H Dacu'nul _Och:ﬂ Humdemrnﬂl me ﬁsht in ut_s OF
1. (25), (14001), (34), (19),, | 1. (1011), (44,4 (13), (B 3 for Octal and in
2, (57), (114004), (74}, (39),, 2. (11001), (25),, (31), 49),, sets of 4 for
3. (89), (1011001), (131); (59),, 3. (111100), (60),, (74), (30),, Hexadecimal.
4. (128),, (1111101}, (175), (7DD, 4. (1001041), (¥5},4 (113, (4B),, « Add leading O's i
5. (256),, (100000000), (400), (100),, 5. (10104040), (170),, (252), (AA),, i "3
6. (511),, (111111444), (F77), (4FF),, 6. (11141441), (285),, (377), (FF)y g ?
7. (1023),, (EEEEEEEELERY (1777, (3FF),, 7. (100000000), (2se),, (400), (100),, + For veverse
8. (4095),, | (11f114441344), | (777%), (FFF),, 8. (1010404010), (&82),, (1252), (2AA),, conwersion, multiply
e = e each digit by its
C. OCTAL —+ DECIMAL, BINARY, HEXADECIMAL D. HEXADECIMAL — DECIMAL, BINARY, OCTAL cn‘rres.Pcmclinﬂ
- T o T : - —— —— power and add the
Octal _Dﬂ:ﬂ Binary Hexadecimal Hexadecimal _Dm:tmnl Binary I_ Octal Femilke.
1. (47), {15),, (1414), (F),, 1 (4A), (26),, (11010), (22),
2. (25), (24),, (10101, (15),, 2. (2F), (47),, (101114), (57), - -~
3 (36), {30),, (11110}, (1E),, 3 (30, (60),, (111100), (74), Quick Reference Toble
%, (57}, (4?)19 (iﬂiiii)g (1"_)“ 4. (éD)u (‘T)la (1'001101), (iis)a Decimal Binnrg Octal Hex
5. (123), (83),, (1010014), (53),, 5. (5F), (95),, (1011111), (137), o 0000 0 O
6. (248), (168),, (10100101), (AS),, 6. (¥A), (122),, (1111040}, (1723), 1 0001 1 1
7. (37%), (255),, (11411111), (FF) 7. (AF), (1¥5),, |(t1o101111), | (257), 2 o010 2 2
8 (¥F9), (544),, (144414444), (4FF),, 8. (FF),, (255) (1aa110), | (379, 3 o043 3
_ =— 4 0100 4 4
5 0404 5 5
E. BINARY — OCTAL, HEXADECIMAL F. HEXADECIMAL — BINARY, OCTAL & 0140 & &
e ; 7 0444 ¥ 7
Binary Oetal Hexadecimal | Hexadecimal Binary | Oetal 8 000 10 8
— — E——— 1 — t 3 1001 i1 9
1. (1040410), | (52), (24, 1. (2A),, (104010}, (52), 10 1010 12 A
14 4044 43 B
|2 (111001), (74), (39),, 2. (3E), (00411110}, (76), S s & B
3. (4004441), (447), (4F),, 3. (7B, (04144044), (473), 13 4104 15 D
4. (11040404), (325), (DS),, 4. (1€3),, (000111000011), (v03), i‘; ﬁﬁ' i: iE:
5. (100440014, (463), (433),, 5. (2F7),, (001041110444), (1367),
L = AT
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