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A cobtinuously vaxyiNg signad ( voltage o%

cahent ) \s called an analog signal, Foi &xam-

Ple, o sinussida) Voltage is an onhalog Signa),

In an anadoq eleckyonic cizcuwit, Fhe owdpuk vol-

toge changes con&-lﬁuous\g“qccowd'\hg Yo the

inpoud \Jo\’ruge, Vaxiaions, 1n sihe2 woXds | the

Ou.!“)u.ﬂ' volrage can have an m%m’re hum‘om of

values . A signa)d (Vvolrage oz cur2ent) Which

can have on\y fwo discyere Value S calied a

| digita) Signal. [ok example a4 squaYe wave (s

a digita) signol. The semicoandwuctod devices

(&g diodey f¥ansisioexs) can be designed Foi

:3¢wo -svaye Qpe*sq%-'{:onﬁ_J,e,_ satugalion and cuk &8L.

1 In Yok case the output volrage can have only

two stakes (1-& values), 2ithe2 low a2 high. An

elechxonic cixcwt thok is cle.éianed fox fwoe-Stale

opexa¥ion is called a digital civeuit.

T"_\e- bxanch of eleckvonicg whhich dealds

wikth dig 1 ta) civenibs (s catied digital electxonicy,

- Analog Signad

A-conrinuously vaxying. S\cg,ned ( Voltage 0%

cux¥ent is called an analog signal Fig. L shows

Fhe anadog siganal. 15 sueh an analog signad is

applied ko the input of a Yxansisto2 amplifier

4he ocutpuk Veltage Will edse Vasy sinusecisally,
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This 16 the omo.log o\se\fqhor) -\ e. Fhe ou&-puq—

—

voltaae can have an infinite numbed of vailues

1 ' .
|
|
|

Due bo many-valued owkput, Fheanadog opexad.

on 15 \ess neliable..

| S, _
T ° \\/ - Eee
Dlas‘thS\%ﬁQl- :

Asignald (volkage oa cu’e.'ze.nt,) that con have

only fwo discretre value (s called o Ha\bald 2i9nal,

Foa example a Squaxe wave is Aigited Signal

ShownH ‘tm-_\‘—\'ﬁ_ - M

b o5 MR

S5V [ ‘]? ;

—

"t

<

Fig 2 Di_ﬁil-q_b 3ignad

1} is because thisg signal has only twe valudl

jl-e, +5V odd OV and no oathen Value . Thege values

|

[asecalied Highand low. The Righ voltage ia +5Y

and the \bwvyuoltage i ov.1% Pxopex signal 'S

&Pplfe.d ¥ e mPU*t-Of— a txansiskox, +he y¥anst

————
e S — —— .

f Hcf‘r in °Jf‘“eb’ s o +he; -‘r\rans;s\-o‘u’ will hm’f/ 2
’ A
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bwo - S\a‘re_ ope_\gq\-\ons 1.2 OU-\‘PU.!' s Q\‘rhe’i \ow

——

=

|02 high, since digita) ope_\(a\—\bo has only two

—

’gkcxke.e, Ql e ON and OFF), i} is ‘}cnz Mmoxe Keliable

Yhan manj_va.\uued analog opexakion,

|

?
|
|

|
|
i

i Digitod Cizcuit ,
1 An electvonic civeuil thak handles oniy @

- — S —— i A T

|°\‘3\!tod Signal ig called o d\gl\‘&.‘ ANTIVEE

_; The o put voltage of a digital Cixewit ig

|4 eithe2 \ow 02 high-and no olbhea value. 1n o\-hw

! | Woxds diaitad opexalion is o Ywo-State opexa - @

”’—hcn . \hese states axe expyressed aa High o%

— -

Low) o2 (ON 64 OFE) 02 ( L o4 ). Thexve fFove |

a - digital ciscuwid -is oNne Hhat expxesses the

- Ll - '
volues in Aigits L °oa o', Hence the name

Aiaikald, The NuUmbexing concept+ Hhakt uses only
| l4+he Ywo Aai\ks L and 0. ig ;-\-he_‘_\oihf&‘(\j numbe‘ring ;
= SYBREM ;. i i ;

¥ .| Radix (Base)
| The 2adix 02 base of a AnLumber system ig
| = defined as ‘he numb ey 02 Aittexent sy™mbols
| which can occus in eqeh Posikon in vhe Numbex
- system. The decimal numbex system has ¥xadix ox
| base of Lto. Thus tne system has Lo diffexent
e d“_a_\_’t:S CO L, s 1 3, ‘-\ ‘5 6 ,7,%,92 ) any one of which
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Deite :

‘f“‘\w_ﬁ be useq ’m each poa\han inq r\umbe@

*  Decimal Number 2 System

T e i — S — — ——

The numbe sxjsicr\q whith has base o 'ZQ_d{X

Lo andusasc L,%,3 4 5°¢ 7, %'anda basic

cb,:a‘&s, s called qs. o\ECu[’ﬁCIJ numbea Sqaler _ 15,— | e

| u.mmgh%ed aambes SYstem, because each Aigit in

Cthe axie.gﬂqj AUMBbR2 has diskinct posilienal wei-
g‘n{-_

CQﬁ%\AQQ Yhe decimal numbesr 7777 1} can

l. be wxi\\ven as

h TTTT = "Jo0s 4+ Jos +-To +7
I -_-_(“r:»-’.tooc;)+(77¢-10°}+(7\¢-1b‘)+ﬁ7>&L)

0 e} 1 L )
= TIXVWo "= wTwlo +7 R\NO T R\ O

“ In Yne abeve decimal number au digits aze

1 7 buk ¥he bosiVienal weiaht of ecach Jdigil s i tE-
| enent Le positional Wweight of Tixst diail is
| Yhows and  thak of second Alaik is hundwed

IHewed diaik 15 kene and fouxth Qigil is one.
T
; consider Mne fxaclional dechmal numbex o. 3-‘-‘5 |

-

i can be wxitven as

I
I ©-315 = 6.2 + 6:0L + 0 .005
|

S e+ txlég‘ & S wass

f
|
]‘- Tous, weiahls of Aiffexent posikien in o deti-

fmcq numbea_ syskem 1S alven by

, - L L 5 - =
ii «— 10 16 Lé 106 - !.Gh LGQ LQE : L
ri
|

= 4 !

; | ____ DedimMal peint
Scdilneu will o
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\'Bmcw\j Number Sas't-em : ol

e e ——— e

‘ﬂne numbern sx-;s're.m mh\qh nas baseox wadin

| G.ho\ UeesS O and | basic Aiaiks is called as

bmc.w\j pumben system, T \s used in compuler

———

ctncl Many c.l\g\‘;aj civeud kg Like ecim ol humbey

l

suyskem it IS adso Ld&\gh%-e':b numbex sYystkem

H

The weights of ehi:s:ewcc:n-\: positions in binaxy

—— - T S-S s S i A S L g S——

ﬁum‘oeﬂz sv\s&em \S g\wen by

ST DR 2 C T T W :

'Er—"l‘l‘l'l-‘l'l-l——%"

s > 3 .
\ E . y- - ? . n t
- i " - T e

The below {able shows Some decdimal Numbexs and

Haeiz binaxy equivalent Numbexs .

Decimal Nox [ Binaxy Eaui)™*nell Decimal No | Binary No.
N N o 79 Loo}
. L~ Lo Loto
| /= Lo e 3 = Ladl
| 3 Ll = 19 - Llieo
L - rrisa KOO CEE | SR T, R Liel
| 5 | Loy ' LG Lilo
| g L1 & | 5 L1y %
o 188
? looo
NoYesS: -

iy Bach binasy Aiaik (o o L) 1S ¥efexyved to

lag a bit, A s\xing o¥ R.ouu'z_ bv.\rs \s c.cu\ed Qs &

f
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ﬁ\bb\e_ cmd e\ght b\‘\'s MQk&Q b*d't& Thus looy

11 1a A Mbble and Lleoloils is a binavy b*ﬁe

\'l (i) The binaxy numbex syshem s the most

| useluwl \n ek cixeuwirs becauge Fhege cwe;

|l; on\y ftwo Aaits (o and 1),

|

1Octal numbe, System
- - — e

i|i The numbex system which has base o2 ¥xadix

Ii B and uses o, 2, %, L.fs{ ¢ and 7 basic digitg

l\s caned ag octal numbe~ sysheMm. 14 ig usefw

i\n-f-om?u&ez indusixy and it is adso weighted

{!Lnumbe’t system . The welghis of diffexent posi-

|'\-101‘\S in octa) numbe2 syskrem is given by

é——%%B%-EL% f-:rb.-.-—a-

|
| - ookl
!i

|I ek :
1] The belew table shows geame decimal Numbexs with

Il Yheiy octal equivalent numbexs

|Decimad Mo.[octal No. Decimal No. occkak No.
j | o o P4 4 -
1 f 2 i » 3 lo
| | 2 2 9 ; o
f ]J £ 3 | Lo 12
.I 4 Lo LY 13 e
| 5 5 Lo W
e | -CHRR L (il |13 ‘5__,//{

aedlilieud willl bdllla



i e.xtulecnma.l Numbey Systrem (o )

T T o, e T e

f —
& | The nu.m'oex sqs\-em “whieh has base o2 Aadix L6
;:cmd used o,4,2,2:4,.5.€, 7, %,9, A 5,8, B, = ﬂf_
iib‘ls"c symbols \s called AS hexad ecimnal numben
5~ 'sxjske.m_ 1} is @ weighted numbex system. =+ is use.a:
. .. LR 10 computer INAUSHYY. The weights of Jdiffexent ,
i n posikions 1N hexadedimal numbex system is aiven
) - ;
s ” bLj % == - b ——— =
|| — 16 AEaAL. A6 - 86 L6 AL — |
., ' "”i,u,'ex&iLe::?.m-'_@ ISFRSAES
q cien s L e S
The belaw Lable S.\h'c:--ub‘_?-., soame decimal numbeys wWith
Lheix hexadecimal equivalent numbeXS
|Decimar No.|Hexad eci. No. || Decimal No.|Hexadeci. No.
| & e e b\ ag H.5 A
e L PG, - ! R
] e 9 - - YA &
1 | 3 3 12 D
1 L e A 14 E
| 5 g 15 F
e & i¢ Lo
7 7 7 Ll
____ ; ? 8 ig 19
| | 9 5 19 12
‘ |
|
—
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Af\ ln\c.qe)r_ cicc.u oJ ﬂumbeiz_ ccu‘: \ae. convw}ed

:“H\\-o binaxy using double-dabble methed. Tiis ‘uSo

khau.)h as divide-by fwd method . In this methad |

| Proqx essiN e\y dw'.dc. l-he-swe.n inteqen decima) no, |

by 2 and wxite down the 2emainde? atter eady

‘Avision and taking \he yemaindexs fFxem bbﬂfm

(ko Yop, we ae} the equivalent binaxy numbea.

1] * Converk (21), Fo binaxy

| 9. 1191 Remaoindeaxs e
I gl in. == | A& LLsn)

iﬂ Ll 5. =— 0

| - K - — 3

I | L i 1y

| B2 7 Tl Vg (MsR) -

(21D = (LoLoi)dy

|

I

| L |

i * convext (37), o binaxy

| F - Remainqexs

| 2]t — L A lse

| 2]l & =4 s

!j Q| & ~—3 e

.( 2] 2 —% &
— _______/
- — 1 1 (mse)

; " o

! L (37) = (‘LooLoL_)l

aedlilieud willl L,deC



| -

]' W N,
"

:

| ¥t )
l . il
t T S e e e e

The f!qc_\-\oncu de.C_IMQJ no. can be Qomvefz\-e_d mh::

H Binaxy using mu\ﬂhp\\{ by fwo Auwle lo multiply the

i:{:rqc:\-{oh decymal No, .bj. 2. angd ¥ecoxd ibe caANy 10

| the inteqex posilionN. Taking ¥he cavvizs Sxom bop o

i
i 'na\\-c:mj we gefr cauivalent bincw\j numbex.

converk (o-23128)  bo binoxy

°©: 3123 X 2 = 0.¢25 wikh & cawey of O

- 628 X 2 = o.25 with o caw{ o 1
. LG =Xl 2i 050 With & cawy £ ©
0.808 X 2--..= 0-00  With a <a¥ry € 1 1

Lo.g;_f)_cs)'o = B BLEOL Ny

conveat ( L2.18), ko binawy. .

il tay convexsion. of inkeqen paxhk C12)

1 2L 12 (s oo Remindaxss .o
21 6 e S LN S B
2 | % —> ©
2 0 S —3 L
| © — )

soQ) o= (lloo),

cb) convexsion of fyackHonal paxy (o-15)

-5 x 2 = o0.30 witha cawy af o

0:30 X 2 = ©0-€0 Wwith a cawy o o
0.6 X & = &:le widrn o coavwyef L
o.&0 X 2L = o&. 40 With a4 cawy=f o V

(0:18),, = (o aole g

A [L0:08), , = (LLoo ool.c:.)
SCaleu witl Lainac




 Page wo.:
r_m _

alc

e e — e

e s ——— e e

11

* | “convex§ion of (57 65)m Yo binavy B
ﬂ @) Inyegex paxk (S7) '
1' n |5y Remaindexs )
! 2|l 2 — ko A -
i R R e A ikl
H q_ . 3 et o (57)|a T.(llhomﬁ_;"
S s T e TR '
1l g fol Nedir s b o o :
’l = S R U o 1
b) ch\qonm Paxy (o-35) - - -
1 0.35 X L o~ 70 c.p;j—_l-p__ & . eaxey e-g_ o .
% 0.FJOo X 2L = 6-46 wikh a cawy < |
1 o.Lho X 2 = 0-80 with & cavwr| «§ 4
| -6 XL = O0-€6 with Q. .cawvey of
i 0. 38 ) o= GotoL), o
N = (ST-B5)w = (ll-LObi-ol'al)i :
| —
I -
|
| =
| e
s —
| |
UL | S, ot . N TR0 4 i “|
i RS e i ‘
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Lo ARGy »
Mrge "1,
\ AEST Lo

e

s e gl

Paez :

- Binaxy numbam’s cen be. c.onvex‘re.

i, SIS ST
 ——

c;\ o e.qw.\.!cd- |

|e.ﬁ-t decimal numbexs quile fasily.

Ley us qcmve,—
*"lt e binaxy numbeld Liooll yo decimal |
- l _

its |
convexsian Yo equivalent decimal numbey i1Nnvel-

ves the Collowing fwo Skeps ..,

-

of the binaxy numbe

Ci)y Place bthe deagmal Txlue: H‘r each Pasﬂ—uoﬁ

(V) Add all the decimal values Yo gl ¥he deey-
:me._! numloev. sow pea S onof 3
= s ‘c5~ o B
L EOEE SURR 2T R
Thug (lloou‘)q = e sk Lx'f-+ ax’f+ ox‘)-: +
TR B o1 ‘J_
; 2

1x3’2.+ Lxlée + ox%-q]l_-cxf-r &

.Lv.'}. +_ 0 05

=151

A L6 N6 ik L5

Cltootl), = . 58)

convexdy (lotloll-101), Yo decima)l numben
(Lotioii.lol) L0 Fer.® L v 306 L
2T 9 239'152?- 221
= ‘lg-l- 9_("4-’3_34-9_ -\-‘1 S B e 9:'5
= 64 + 1€+ +2L¥L 4+ 0.5 & 0125
g1, €25 _
e | (Lo_ucu toil)q = (94625 g

aidlilied widl udliiiov
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* ‘9‘9":““!01 'Irc‘- octal CGDV("; |aﬁ _L_ u_m

. O B

L'f’ru 1e 2N,

Pe——

- ———

e ———

E

1 Aﬁ th’cegeﬁ_ decimal No. can be conuex\-ea 1Ak

”, octa) using octal dabble method which is same

!, as double dabble Mmethed 1nstead of dw.dmg

1By 2 (baseof binawy No.system ) we divide by ¢

1

1

|(bcuse. 6% ockad no. system ) and wxking dewn Jl_hc'_

g 1‘. aemaindexs aflex caeh divisien. Taking the \'Qm-’

ii&iﬁdevs fxom botrom Lo Yop we qgel e,qndulale,n’r_

oclta) Dumbe,

*| cooveatr (35435,

' adl 451 Rermeindtxs
| Q| by - Eogr . Acaewits
a8l 8 — 4 |-
' O —_ 5
- (359D 3= (547 )g

‘o ocval Numbe: % |

» || convezd (163, Yo ocka) numben

:
l
! i (Ls?")lo R
|
|

|¢b) convexsicn: °$ fxackional decimad ne. into

Ef PR o aQQ\MOJ ;Yachaﬂs mg‘q‘\-tp\\f i

oclﬁl

_._ﬂ-"’-rf

nsread b

,' F|Lte’ Remaind €xs
3| 20 3 N ]
L S 4 | ]
(2L3)g . —

I| Jivide, wriking the cawry inte inteaer P°i+,l°i5‘/

|, Hen. ‘To.ke #he caww.s Srom Yop Yo bo’c\-om

2
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| aet equivalent ockad Sxachion
= e % || Conveal (g-_‘lfb‘)m Yo ockal 1
=5 )l 0.2 X R ; 0. 3L WiIthHh & Caxyy c.{;“; :
T 0.84 X ¥ = o0.7T2 With a cawvy o} &
| B P %Y = 0.98 Wikh & Cawry o 5 &
L 023Dy = (0 168)g
|
* convexk (.3.3_.'51__(;;1-:_::;1-;“1;:&‘;:; * N
: ca) Inkeqen Paxt - (Q&)e - = o
| % |38 ~_ Remaindexs.
I gl — 2 ¢
155 el Lorlse st sPaap s o tas)y, = (Hat)
O mogmmd Lo Vo oo -
';t.b) Frackonad paxt=( 0-2e). -
| 0:-20 X B =:0-66- Wikth a ca¥yvy ef L \
©.60 X % = o0-80 wi#hacqvqﬂﬁq‘
! 8: 6 X B = o.-Lo Wity a c.msﬂ»lﬂ'ﬁ.e
i 6. Lo % & = 0.9 with & cayny °§ 2
Co-26)), = (o-1Ld3Dq
S (99.26),, = 401462
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exsio 4
oc&m fo decimal Conv ¥sief) | o

] To conves) the iven octal no. o de'c"mm

| W kiply each ochay diqit by its positien weight

_i'cmd add the

xesulting. pxoductks.” -

mlc.omue.x\- (2127h)g Fo aecimal numbez

('lx%)+('5x%5+(7x3)+(hx%)

(237U, )
; =(2x€h2y+(6¥GQ)+C7x%)+(4%L)
" - fLoal + 182 + 56+ 4
ST NS T 1y 4 W Il
| s CTATUYE = CLETEN s Fery S R
| | fo o
3 % || convexy (&4é-5)g #—o* decimal ﬁumbm.
I CLé-5)y = (was Y+ (5x% ) A (5%% )
| T L
| = = (28.%aTi T
i o (a8 )e = BT s 8
|
r
B ’I! o
;’ b
I F
| e
| o ¥
!
i
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R e R g e P g L Tas RS

| + OC'\:G.H-O Btbqt‘j CoNVExSsioN i
I_:__.____-:__-—_.."—‘ﬁ_- - S e——— — e i
’ Lo fhiet Ve bn.se. of octal numbexs 15 I, unci 2 1S the
-
Fhied "?C’U-“CQ b‘i 2 Cbase of ‘mno.‘wstg ﬂur\“,\oe__x'g) 1o, |
- 3 =2 se Vo convezk ockal Numbex e b\ﬂQ‘t{‘j
= change cach ockal aAiqik bo ivs 3 kit binawy 29- “
I awalent |
| T i
_ * (ay convel (,"-{’5'2.\)% in Yo binayxy
| | M o I B g _
| Loc ol o ¥
LG k0 b Ol e eyt oo s '
_ (A Bt fol GEOEL G LG50 - 202 L
ﬁ % [|Ce) converk ((©76-2LL)4 Yo binawy
i 5 ;7_"-'--:'-..-'€ ; : -.--“l 1-
1'
| | L dorie : Db
| | Lo} 114 . LLo olo - -6al
|8 & CS76 240 (tettit1to . otoool),
| % || Convert ocral numben (5421), Yo binawy,
5 L 3 %
_ BLed s g
' iol loo o1l ool
I 3 Thexefeoxe, ocral 5431 'S equivalent Yo binawvy
| loilocoool A
e !
< L SHA L)y = LtekLcaoLgoax)l
e
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" o oc\-cq numbe"z s\gs}em 'S —
; The &dvqn‘ro\a& ﬂ

“ the case with which an ockvold numben can be —

mboex and ,mc.e,\:e.*tsq_ —

h convexted Yo a binaxy nu

14 g because eightis Whivd powen of fwo, P‘f’b- 3

i\r‘a\ng a dixeck coxve\akion between -\-hret_-b‘]r 3

e —

gxoups \n a binaxy Aurmber and the oectal d‘%“

e Lo cach kawee- ik gvoup of binaxy Biks

can be nepxesented by one ockad Aiqily. ﬁ\e‘st&‘-om

convexsion fiom ockal ke binaxy \ S pex?—wxme.d

\ by conve¥ing cach ockal diary toiks 3 - bn-\%;\‘ )

= Si—

| bina¥y eawivalenk,. :
; octal and Binaxy Equiv" i
!L octal Binaxy

;ﬂf Diaik Aikg
Q . O00

| o afE oot 1

5 I ©c10 .

% ol L .

; L - t'oo __;__,,

| 5 Lol |
;' -6+ Lio

g 2 R ___/

\
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B P E

|
B !! Rinaxy o octal Conve\rs‘en 'k_"f"’-'_’ = |
e S N S—— —_—
'.’ Jo conveal i-he bquﬁ numbeyx Yo oc\—ou ™Ma ke

T | the 9¥oup of thxee bits, stavking fyrom bhe binavy
T | point (Os ave added ‘o each end,i} necessavy)
e E Fhen convexy each gxouwp Yo its ockal &quivalent.
T aey [ eonveak. binaxy. numbex (Loolilolsd, ro ocial NO.
s ¢ looliloLo), = 1O O% T FEL. 010
. | E i e
- = R e T
| Clootld o)y = ilaT2)gas F5:
| SREENE e
i | convery (1ioi0iLo), Yo ockal No.
! CLlolonla),l ael ) Odd 2ckelocsANe
| e & ! L te-d
f-e LoEniaNdmaadaleoge Do D i 62
Cirololla), = L_'?.a'lé’)g‘i'_;
* || convexy ((lorot-o1), te ockay no.
| - Cilotol.ot), = —Llo ~-lei - oL
o Rsde -
o i £ oLo Lol -+ 040
" A J
. .. "8 s B
e L -’--CLQLOL-OL'),l = i 0. Y
o
——— |
—
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convc'rsielﬁf 1o

* lDecmuh hear.a.decumnl

To convext khe awen a\'&CiMQ] numbex h-_, hes

.o\e_c_\f'ﬁa_l hex dabhhble wethad is used. 1n \-‘ms

| methoel divide EHQSQSQi\;’Q\\j '.-he. qiven o\e.cn.mfu

No. by L6, WX\Ying down ¥he xemmnde_vs and

+’rq'\<e. Ve xemmndtrﬁ fxom bolror Yo fop Yo 3er
lequavaleft hexadedimael Aumbex. )
3 | convexk (650) 4 Yo hexadecimaed ﬂu-mbelv.l
| 16} ¢so Remainders
L6| Lo gV NG =B A K Vg *Y &
18! 2 — Y "%
(650) 5= (L1BA D¢ |
[ —_
» || convexk ( 573D Yo hexadecimal HDwmbex
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