DIGITAL TECHNIQUES [DTE-313303]

Diploma Engineering Notes — K Scheme

Unit 1: Number System

Branch: CO/CW

Semester: - Third (3™)

Year: - Second (2™9)

Marks: 08 Mérks

B Number System 1~ Tt {5 defined a3 — a method of —
Tepfeée.ﬂh‘ra Aumericel  Values — U:Su'na N dpocipfc base

Of Yodin.
@ Base or Rddix :— Tt i3 de Gined as — Ehe number of

unique d&i\’j o fﬂc\ud?nd Zero — Uded fo represent Aurnbels
' a posiRonal Number Iydtem.

e‘é' B\‘ncnx( uses on‘\r1 two d&il‘_ﬁ —1 oLl — hence yadix

L
@ T™pes of rumbe  System -
Parametei s Binacy octal | Decimed Hexadecimal
D) BRBase ox 0 8 |o 16
Radin
2 Lm&es\f Value | v T A4 F C15)
3y e O to |\ o to T o to q 0{:054
& ‘AboF
Hote ' — Lmjesk Value of o olz‘jrf —3| {5 alwa\(j — one [ess
Ehan the Base-

@® Conversien of pNumber IHystem %-

Table | 1— Rel\" between Decimal , Binasy, ockal 4 Hexacdecimadl.

Decimal Bioary (2) Octal (8) Hexadectmnal (16)
(109 8 4 2 | .
0O ®) ®) 0 () (@) ()
| 0 o) 0 l | \
B 0 o) | 0 2 2
< 0 g | 2 3
4 0 LD D 4 4
5 o) l 0. 1. o <
6 o . (s 6 4 o
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO / CW Diploma Engineering Notes — K Scheme Year: - Second (2")
Semester: - Third (37) Unit 1: Number System Marks: 08 Marks
De?‘f:;l gemoiw .Cl) - octal (¢) Hexad ecimay € 16)
7 b CGE T 7 T
e i 40 1D o) g i
3 BEY T ¥ i
Jo- ol W T D T e f =
i R s o, DS e sl 13 shisily Boupiin
LT R TR SR N | T A0
R TS S _IS’ Tl S e
L o ol D £ 6 E
CEE R BERE S N AN i DEICH w E

|

A) Conve(dion PmmA Bn‘nan‘j (2) | octal (ZJIHG_xacJec?ma]
ioto  Decimal (lo) - |

ALy Convetdion of . Bfﬁw\(CQ) into Decimal (10).°—

a)  Coavect (loo(o)q—:<‘2)‘o

' \ - O
(B e
(oak'l CO-‘X{'L)
(HK (I*Q‘)

(ox2™)
= C1k2Y) + Cox®) +Coxn>)+ (1k2 )+ (0X2)
= lk+o04+0+2+0
= WYRY - [oal Ans.

( 1o0l0), = (180
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DIGITAL TECHNIQUES [DTE-313303]
Branch: CO/CW .

Diploma Engineering Notes — K Scheme

Year: - Second (2“d)
Semester: - Third (3™)

Unit 1: Number System

( Toan ol = 3G

i I \
(o%“l)l Cloxe) (o;le{‘)J

(HR').) Crx2 )

Marks: 08 Marks

‘ b)Y (Cenvect
1=

-2
¢ %2 )
— C1R? 3Ny Cox2 )+((m)+(1m) (o7 Y+ (IR hy

- Bapegrad. (ip+p2s)
- (”.Qs‘)w —'-(C\‘na\ .{Ané)

Clou.ox),l.: (”'Qs_)yo

B) -Convert octal (8) into Decimal (10).:-

A" Corw*er\- C')-Z‘3)~g Ccz )10

= 3 4 ?[
Cak 8) J, "3R8 )
Cuks') |
= (A% )+ (4x8) + (3RY)

i

128 + 324+ 3
e C'CB)ID = Cpfna\ ANS.)

5 CQQB').% - ('143)10
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO/ CW Diploma Engineering Notes — K Scheme Year: - Second (2"

Semester: - Third (3") Unit 1: Number System Marks: 08 Marks

) Convert (365:24)g= (9,)

L
L § <1 1 J’So) (%8 ) j
( SX '
o Cak8 ")

0 —| o
= (3RE) 4 6k )+ (5%8) . (248 )t (4 RS D

= (132+4845). (025 + 0:0625)

I

Caug glas) - Fioal Ans.)

L B Y = (24531085 )y

A-3) (Convert Hexadecimal (16) oo s Decimal (10) 2~

a’) Ceﬂuﬁ\r (4¢ 8)16 - (‘Z’)'o
= ¢ ¢ R

(4 ;}\e'l) l l

(ER\C
| (I'Z?R\.é‘) )
CLxNE ) (maels')—r (3%16°)

[

= (102441324 3)

= (")_'Z(f)m = ( Fm&[ ﬂhj-)

o (heRY, = (TR
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO /CW Diploma Engineering Notes — K Scheme Year: - Second (2")
Semester: - Third (3') Unit 1: Number System Marks: 08 Marks
o . = !
) (A26 QS)“’ <?)1o Convert
=
A 0 j . iu T
\€ 4
Crox1c?) ‘ ) (Exe)
(2%&16)

=1 -~
= (lox\E) A+ (2%\6) +(6X\&) . (LXIE )+ (’X16T)

= (9860 £+ B2 % €Y -sl0iE2 5 + 0:0231257)

- (2528 . ’sti)o] .- € Fipa\ AnS.Y

2. (P2¢-a8) =258 29125

B) Conversion [roen B\'ho.f\( (2) , Decimal (o) & Hexaclecimal (16)
inko oCtal\ (R). -

B-1) Coavert Binaey (2) inp ockad (8) -

ay Convest  (11010)g = (1), S__L_R:— 05.(0;?-
= gﬂ"“ £~ [8= 2
ﬂddeJ - (3..._._/"-\.._.5) 15 Fowr octel : make a
s e \p group ot Theee (3).
i 2
LCiee), T (e hpl 0= T Final Ans.) ") Gmu\'*’\‘t} Shouldl be

Stark pnom ﬁJ\h\' to [eft.

o) Convesct (llot-001t), = (7)g
) if Group of 3 is

> i Lxkee Bir Pdded

c\)_%l { ti R R 5 &_%3 r;:::n(ognp\ek-e_'d propefl\-[
l 5 : ‘[ { Fxbro Biks a'r'e_je\-
Mdded
¢ Not-o001l), = (15:14) V) Afrer Deeimal, Grouping
is foeo left o Riglat-
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO / CW Diploma Engineering Notes — K Scheme ~ Year: - Second @™
Semester: - Third (3™) Unit 1;: Number System Marks: 08 Marks
B-2) Convert Decimal (o) into octa\ (8).
: gso
)  (Convert 2608), = (1. |
’ C )]o ( )8 J 8)——1’0—0’5’_
:; b 2003 5 — 000
S e £ Do EniodIeN
8 | ®swila ac | e
g 3\ q ") 3\
8 ] §so
B 3 7 = ER4 T
°© |13 'msp :
C m) 3
‘ 3y = (3723 -~ final g )31
- CQOQS)"’ (3 )8 Ans. 24
: B
b) Convert ('l'?'z-SS'.),D":- (7.)8 ' iv) : ;
% D"
E | 172 ' |
LSD >
gl . %
AW ) 035 %8 = T-60 _ 7 |°0
ik % lnsp RASO.RG /§0\9
. ‘ 0-80% § = cﬁ ¢
a5 (2§a-7463‘)g . 0-boR8 = 3., TV,
-~ final Ans.  020KR = [T b

B-3) Converk Hexacecimal (1¢) into octal (8)

ay Convert (ﬂ(:)“: (‘L)e

= SEP1) Gonwvert Hexadecimal (AF)¢ inbo B;“a‘“l(i-)q,'

i (aP)Mz(lolollH)

: - 44—-C‘.mu‘9612ﬂ
(1010) (HH) Note :— “lé6=2
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO / CW Diploma Engineering Notes — K Scheme Year: - Second (2"%)
Semester: - Third (3') Unit 1: Number System Marks: 08 Marks

Step2) Convert Binary obtained into octal.

Erra £

Bit i o TR SRR O N S ik e N

Adde \-._.-f:l:.._./ 0 \_I_J

2 5 7
(ﬂp)lc > (qu)? --- Qha\ AnS .

b) Goavert (438.25),.= (1)

’% Step 1) Convert Cqsg.zs')“ ;,”_b (tz)l
4 = 8 T SR
|11 &)

(ool0)
(0\00) (\OO\) (‘000) (olo\)

(438-25) = (0too l00\1000. 0010 0101)1

Stepa) Conwvestt Bu‘m«l olbtained inkp octal.

) bxva sz
o ep Tool 0060 » 0040 648D Adde
e il A TG T
2 2 3 () : | ’ 4
< (1138.15‘)“: (’7.'2.30-‘\‘2.)8 _”(p;na‘ Aﬂj.)

c) Conversion Fom octal () ~ Decimal (10) and Hexadecima

inlp Bilnary (2) -

C-1)  (Convect OCbOL\(R) 1Nnto B-u'no*iC'J.') ° .
a)  Convert ('253)8-'—'(?.')1

= . (283 =(olo o) Ol ‘
7L e L e LplEEiec )
| Cole). [(lal) (Con) ~Final AN
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO /CW Diploma Engineering Notes — K Scheme Year: - Second (2")
Semester: - Third (3™) Unit 1;: Number System Marks: 08 Marks
) Conwvert (8364-25)g= (7_')1
= & 4 . :Jl, 5
l (100) (o\o) (J’ )
O]
(2]
Corny (19

£ Casu-ashg= (011 lofo0 ofptel ~-(Fenal A3 )

¢-1) Coovert Decimal (10) into B\'natY('L') ‘-

a)  Coavert (1a6) = (),

=
2 |46 LS B
24,98 1o &
2| 36 \ s (1a6),= (1ootooto),
1 o] --Final ANS.
2.0 8 o]
2 2 \
2 9. o
2 | o
9 I Imse
B) Conwesy (a-45) =1CU)
MsB

53 o o-435 %2 = 0-30 (@)
LS® 0-90 k2 = |°€ . l
2 | o _
- lTT 0-R0 kK2 = m !
M50 e A o e L
' CAOoRR = £ .0 )
5. (2-48)p= (10011 100) 040 0
---( Fina\ A0S L5®
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO /CW Diploma Engineering Notes — K Scheme Year: - Second (2"
Semester: - Third (3™) Unit 1: Number System Marks: 08 Marks

| C-3) Convert Hexadecrmal (16) inko  Binary (2).
Q) Covert (§AC) = (9.),

& ¢ A i

l J, (11 o0)

(O\\C’) (lo\o)

"' (GAC)'G - (O “O ‘0‘0 ‘ loo)l —-—C(.?[n¢\ ﬂﬂ_s.)

b Corw-ef’\‘ (ﬂ‘l(‘;-la?)%: C?)Q_

6 . 4 8 w

A 2
3
J' J’ (o110) - @lae) l

(1000)

v Wmoe-uzly = (Motonokpalfe - 01001000), - Final ANS.

D) Conwvetsion of Bfnaﬂ(_’lj, Decimal (10) octel\(8) into
Hexadect ma) (W) i~

D)  Convest Bino«\l(a') inko Heamc}ecimod(ls) < -

a’ Cof\V’e\"\‘ (lOl‘D\O)Q_: (?')lé

=) |
E‘K{’Rpf‘_’ja | o l l (@) | O
Byt \-———/\L\-——-’/ \‘__———#I;‘——'/

Added
5 lo
3
A

([ono\o)m::(‘Sﬁ)lg h--(ﬁna| Hf’)é)
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO /CW Diploma Engineering Notes — K Scheme Year: - Second (2™)
Semester: - Third (3') Unit 1: Number System Marks: 08 Marks
) Convecy (\tlol.o60ll), = (
Jor e, |
:_j
| | 0 [ . 0450 .4 1
\_____../\_____/
& B
|2 )
D
‘ = -3 R A
c - (l\o\-OO\\)l (D )lC Cplﬁ&.\ prﬁ.S-)

D:-2) Convert octal (8) into Hexadecimal (167, -
&Y Conwverk (q_\z\g:(‘z’)m

=) Stepr) Coavert ockal {ab B\‘mf*\ i=

(o8 \ 2
J, {
(o)
(O‘O) (OO‘)
Otepa)  Gonvest Bina™| olotained intp Hexadecimal
: : , ,
gtTeﬁOooolooo(ol\
1 N . =,
pcmul ~L i1 (3
o g I
4
B
(213)g= (o8 e)m o Bl i)

b) Converk (344.1;)82(7_)‘6
=) Step1) Gonvest octal into Binqn‘
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO /CW g Diploma Engineering Notes — K Scheme Year: - Second (2")
Semester: - Third (3™) Unit 1: Number System Marks: 08 Marks
i 3 ¢ & 1_ 5
(o11) J, l (olo)
'(”0) (100) (IOI)'

Step 21— Convert Bincm\ obtained intp Hexadecimal.
Errss —1— 7 FXTRA
Bt 0000\1\10\00.0\0lo£5 Bit
S s B i s Y

() IS 4 S 4
3
a
(36425 )g = (oF&-Sé),( - (Final AM-)

' D-3) Coavert Decimal into Hexadecimnal -

a)  Convect (|qu\‘0: (‘2,)‘6

=)
\6 [ 146 e ' _
el 9 2 | "'(“'(')lo: (‘M)'G "-("ina\
5 q ADS.
Msp
k) Convert (l’?’l:’lS‘)‘o: ( ?‘.)"
i s
= L I ! i o'lS‘ak lé-fro 4
s o |9_—->CT ooo;k\a‘-oo
9 [l =g
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO / CW Diploma Engineering Notes — K Scheme Year: - Second (2"

Semester: - Third (3™) Unit 1: Number System Marks: 08 Marks

@ Binom( pAddihon «-

Taput outrput
a C} SuMm Ca'rf\{
(@) O 0 (@]
O ( | O
l @ i 0
[ l o) [

Q-1 Pdd ( o), + ( 1100)  using B:'f)ar\( AddiBon Mebnod).
=

I & | —
+ o
Py B B0 Lag 2
‘ 03
| 550 \ | | e

L lon)l-\— (1100)2: (1ol I)q_

@ 6;4\0\{‘\1 f"lu\HP\;CaHo;\, .

Toput ourput
A B N=AXB
o o O
@) 1 (@)
l o 0 |
I f l

-2 MulhPY C‘ﬁ)tu 5*1 (8)10
::> (‘3)10 = | 0.0 |
(8)10 = | 0 00
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO /CW

Diploma Engineering Notes — K Scheme Year: - Second (2™)
Semester: - Third (3') Unit 1: Number System Marks: 08 Marks
e 1 | oueid T4 (3
Nl & 998y | —af®)p
Q0 O o :
O RO IO & T
O OF O D K X
{Re Mo Rl o g
\ o Yo 1o b B E LTR))
’ = - Q. e (= <,
5 (5_)103;(3)‘0_ 5 001000)1_(’! i (Final Ans.)

@® Binary Dividion -

Q-3 pefpofm the Division ( MR S S \)1-':' ('0‘)7_

=

LioR ]

\o\m\_P\'___

= A0 )

| 01
1o\

o0 |

-5 00 0O
o\b

T D0

BT
'\ o\

o000

(H\\\o\)?’-‘,—(to\\’l: 01001)1 ___CQMJ ﬂm-)

) Bino.t-\' Ou\)\ﬂ'&t-\“\g{l ° -~

-
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO / CW Diploma Engineering Notes — K Scheme Year: - Second (2)
Semester: - Third (3") Unit 1: Number System Marks: 08 Marks
Tapult ' Oubpult
A L Di FF Bovro W
(o) ' o O o
o \ { ‘
\ o | O
‘ ‘ o o

@4  Sublack Decimal nNumbers (38)  and C‘J-S)m b\l

Comrefﬁnj them (nho B{nm\{.

& (32)\0_—-37 TR G YRR B

—

(15)10 = = 1..| ! i —Ol ‘
T =" 1000 [ M oo |y
('33)10-(9.5)10: (S)lo - CC{:\&\ Ahj-)

nNote :—") Sulo frachon a\wcq_ﬁ 5*“1‘\’5 From LSB(Rijkkéicle)
& GF OU“ Pq‘pbﬁ‘\ed Colouman 'D\( Coloumd .

W) '3 Gmplement and 25 Complement is used
(:‘ur Sud brachon :_SPQ('.\'CAM-T Qw NejaHve Numbers .

) \'5  Cotoplement -

1) D(?p“ he ) S0k 5 obtained \v\l ) ‘i’f\vrifh'ﬂj Q” bits —r
of a‘me,n aumbe ¢

I
_ petein 15 Complement fiitifos)Zooial)
HOU A Rimpeing < Given n&’m\oef

DEa
i 4 1'5 Complesnen)
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO / CW Diploma Engineering Notes — K Scheme Year: - Second (2"%)
Semester: - Third (3'%) Unit 1: Number System Marks: 08 Marks

® Binaty Subkackon u:ﬁn& 1'5 Coroplement -

Steps o e followed for Sulbkwachon (R), - (B), using
1’5 Complement .

Step |\ <= Convect (B)l [NEJGHVQ Numbe{] to its [\IS Cocnplel
- Mment-
Stepa - Add (ﬂ'),lf?' lf_,) (omp\emer\\r of Ne(jaﬁwe Number([’:)ﬂ_
us{nj B;{\CH\‘ Add ihoA.

steps :- if Catxy=1  then add | 4o the result obluined
in Skp 2. and e the Fnal result

Stepy -

WE Cmn(:o ’ Fhen the result obtained 7sin /\lfja-H\m-
Poren (Mot True) .- in 'S Complement form.
So  Cooseit! At  anko | Mrpe Q)tm b\i iovethng all bits
of resultr obtained and 5@.\» Cma\ Result-

Q-\  perform (7)10—(3310 05\';\3 15 Complement Meknadl .

= . - l
=2 Step \ 1~ (Coaverk Nejah\r& Numbey (3) 0o 1ks 15

Complement
8y =3 (B 1)
(&%, ( L

14 Complement of (3} <‘ o 0)1
Skep2 - Add (57 )i with 1'5 Cornplerment opl\fija.'n'vt

Numbe,(.
s e
e QO

15 Cocnplement of (3)10':%[[\ !
7 = Nh e
Cats™\
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO / CW Diploma Engineering Notes — K Scheme Year: - Second (2")

Semester: - Third (3™) Ul'lit 1: Number System Marks: 08 Marks

Skep 8 1~ Here’ Ca-rq:l- 14 obtained . Then add this Coer [
o othe LS® of result oblalned in Skpd

o) | < resull s brained N SI‘L(J‘L
* | 4= Add ( o the LsSBH.

| 00 & p.‘na\ Resu (T

- (M= (3)y= (10005 = Ghio | oo final s

—

Q.2 Peclorm Cé')m-(ﬁ)m usfnj 1's Complement Melhod .

T SEP I Convert NSaHxﬂa Numbe( (3),, inb its 's
Complement

(2 1
| i e e
15 Geoplement of (30, 5 (O l

e
1
)

Step 2 = Add (&), to tne I's Cemplement of Nam!n'\re_
ot . : - Number.

oy, = 6 L B O
CLi .

's Gomplemnent of (3),,3 9 \
Cors™\ &) = et d

SRE o= Liere, CM'N,:O . TV mheans resulb 15 r\le\csah\fe_dﬁ
B ! I A

in 1ts  Coroplement QMN\- Thece puf‘e,_\rw“ei'c all Hhe

bits of result obtained N Step 2. '

1
\

Ao

.- 1o
$ &4 4Oda
B o | & piﬂo.\ vesult-
2o Yo — (5)w: (D“M)‘L: C"5)\o == C?inai AQS‘)
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO / CW Diploma Engineering Notes — K Scheme Year: - Second (2™)
Semester: - Third (3™) Unit 1: Number System Marks: 08 Marks
® 2'5 Complement 41—
iy Dep i 25 Complement 0f  Binary rumbec i obtained
l E,
of that
by Add:m:s i 4o the LSB of 15 C(omplement ¢
Numae 1
. . |
i) b Hd 23 Corplement = |35 Complement |

1Y) ea. obtain a's CGomplement of ( loty oosle )

=) .sch {2 Obkain \‘5 Comp\emenY of qs‘w.r\ ﬁum:e(
lzujj\o d— GCriven pNumbey
bbbl | e
a i o ol e % Toverhng all bits

(1's complement )

Qrepa e Add | o the 1'5 Cornplement obtained fn Step |

o \ oo ), 0]
o 1

|
O TORE AT T e 9's Comp\emeM'

. 25 Complement of (loltoolo), (s (D‘DO\HD)'L
@ B]ﬁai\\ Subrrachon Uéiﬂ;‘\‘ 2'5 Cotnplement 51—
Skeps o e Po\\ouf(d (:of :_‘)u\o\nach‘cf\ (ﬂ\wn (B')m Ubir\3

2'5  Complement .
Step | 1~ Conaveck Neqoative Numbec (B), o k3 2'5 Complemeny

Stepa i~ Add (A 1o fhe 0's Complement of (B8),, % 4ot the
yesulk .

Stepa - If Cexsy=\ , bhen the vesult is posibve € in tS
axae Focon (ﬂolf = (m“i IS deCachGcJ)

] ° \
Stepd i~ [ Caney=o , then the result is pegakive € in lj’_’) 25
ComPlemmedt  Formn, An Yais Cuse, Pecform co\\owug Steps.
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO /CW Diploma Engineering Notes — K Scheme Year: - Second (2"%)
Semester: - Third (3'%) Unit 1;: Number System Marks: 08 Marks
Step A) Subtrack | Fom the result obYained 0 stkep 2.

SteP B) Towvecr all the Bits of Skp A) result obtained .

A-\ Pﬁ@ofm G 010)1-— (101)1 u:n'r\j 1'5 Gamp\em@\'lmf’l'hod,
=) Step | i~ obtain o's Gmplement of Ni] ahve Numbe(({oy), |

O 0.
e
[\:w G PR RN )
Pst)\‘}‘“)\ I T Rl 4— 1D (ump\tmu\}'.
3% l L BAd N

[ 01 \ & 2's Gemplemedl oCJ?vﬂmumber

Stepat~ Add (lo\o)Q nto 2's Coraplement o('rjivm nuMbper,

i Lk o el
ol
(o g e

Skep3d i~ Oince Cwq =\  then the result 5 TN S True form.
HU\CQ " Ca.-ﬂ‘\t ;5 D\‘jCAfCLQCL-

- - (lO\O')'l—-C\O\),L"—‘ (‘0‘0‘\1 255 (pl'nad Hﬂ&-)

@2 Pperfocer  (tron) - (ttveo), uging 2’5 Gmplement Hethod.

=7 Step 11— obtain 9’5 CGemplement oF C"loo)q_

| 1T oo
didd -
- og}k‘" & [Ij Comp\cmcﬂ"

o \
___’I—J——d—" \
00 | 00 4+ 25 Cormplement
St 27 Add Crrou),  with 93 Gmplement of Agpaticz e

R. C. Patel College of Engg. & Polytechnic, Shirpur Prepared By: Prof. Swapnil Sanjay Bafana

18



DIGITAL TECHNIQUES [DTE-313303]

Branch: CO/ CW Diploma Engineering Notes — K Scheme Year: - Second (2™)
Semester: - Third (3') Unit 1;: Number System Marks: 08 Marks
I 50,514
¢ B Saie ) oD

B e B |

Stepd 1~ Oince bhe (arey s Zero, bhen Hhe tesult is 10
CO“‘\P\U“U\\’ (2016‘(\- So |

Step oy Subtvack | va result obtrained hSkep 2.

Y R
— 7 110 45 Gmplement

Skpb)  Taverk  all the H bits oblained albove .

e

O
5
O

E el
R D 2
60 0 0| &« [nal Resulk

(l{ou)l_ ( 11100) '3: (OOOO 1)9—4‘[

® Codes ‘'~
A) BcD [ Bfﬂd\'\[ Coded Eecfmaﬂ

1 Dot - @Tn beig Co_c\e, eadn decimal déj:‘r P4 rcpﬂsemtd
by A-bit (Binary) Aumber.

n) G-é- Decimval | © \ 3 3 Zf 5 6 =t g ¥
1 Beo loooo{ooo\|oplof@oll|olooj0lo|lol1001l]]]000

pote i- 0Nl [ixst Ten ANumbets  i-e. 0oootolool =3 Va“cciﬁfsb

lolo to 1l 3 Tewalid Bep (ocles-

and remcu‘?,j Sin i€

R. C. Patel College of Engg. & Polytechnic, Shirpur Prepared By: Prof. Swapnil Sanjay Bafana
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO / CW Diploma Engineering Notes — K Scheme Year: - Second (2™)
Semester: - Third (3') Unit 1: Number System Marks: 08 Marks
A-\  Convest the po\1aw{n3 Nt BeD
o)  Bx b) 174 2473
4 J
00\ olo

.-.(3320:: Cool\ 0‘01)86..0

e \ i ¢
N2 oz L
000 | o4 I 0100
(k) = Yonol oill olog
] i < )BCD
C) 24713 =3 2 & 7 q
. 1
00| o o100 D414 | ool |

_--('zms)m: (oo\.o o\oo oll] ‘DD‘)BcD

B) g_'-TQN( Codes -

—_——

Cach Re — When the odecimal oumber 35 ?Mmmm\&l\c«(
1.

) Deg” - T this Code | 00y one it Wil c\nag@-—y

2) As on\-‘ one it C\'\cms?j' ak'a Hme — hence I'had—rm‘
Code 15 Celed as " Uit Distance Codle )

3) ij Code 15 Non- weiqntedd Gocde and also a (qe\ e Code.
t)  Ceroy Code ©Oxailaits  Toflective  Property.

R. C. Patel College of Engg. & Polytechnic, Shirpur
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DIGITAL TECHNIQUES [DTE-313303]

Diploma Engineering Notes — K Scheme Year: - Second (2™)
Unit 1: Number System Marks: 08 Marks

Branch: CO / CW
Semester: - Third (3')

5) Gm-\ Code 15 Populediy used in Shaft posifon Facoders.

Decimal | Binasy pumber) Gray Code
T\(
Num e g.l6.l6 |8 G3 Gao Gy Gro
3 4! e BB 33 @ Ba B':.@B ! B, @ Bo

(6] O | &0 INe o O O ()

t o |© 0o [ 8] 0] /o) I

o R e W Mo A 3] o) ‘ |

3 o|o|! |1 & 0 ! o)

4 o |l e e | o | l O

5 "I O T 8T e ‘ I l

6 Q Sl Lk ke i ( 3) |

it 16 l 0 o

¥ L oo Bo i { O )

@ ot e pd ] ( 0 l

o R | e L 2 T [ l ‘

" WEIRERE ‘ \ 0

Ve LR T ey 0 T 0

LS L e ! 0 1 |

G 1T e Sl 0 o l

IS LR e 0 : .
@ G"fcq o Binan‘ ConvelSion *-
Skep 1y M5B of Chay ond Binar are Same. (e G3=85)
Skepay Add Bicar M3B o next Bit of Gray Code. and Note

down He resully:

Skp3) Clonhnues  the Process unk) LB 15 reached.
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO/CW Diploma Engineering Notes — K Scheme Year: - Second (2°)
Semester: - Third (3rd) Unit 1: Number System Marks: 08 Marks
A\ Goavect 1110 Gwo‘ b Q?nam\ ;

Gfa\( Code

198 8

C\HO)Gth

( o l")@,na(\( Lol Chonl Ans. )

& B?I\ar\‘ o G—rw\ Ggm@_ré\t)f\ .~

_5\1{3_1) MéB‘_I of B?f\m\( and G\'c»( are Same. S0 wiite i}

d'wcc.HT : Ga = B4 EE';(—-DK Gmlt:k
Step 2
P 7 Fer _Pl.)f“\1 G"J.= BS @ B'l A B \‘
() 0 0
G = Boa@ 8, o9 l
Go= B:1@® Bo L4 b ff )]
AND Note Dowd Hve Result. l \ 0]

.\ Cooveck (_..Hm)": (?)me
= BT B, B e

\ I 0 l
| 0] | \

® FExcess-3 Code -

o CilOI)lz (lotl)a‘m\‘

D) Tr 15 aldo Called as 5 "3 -3 5
W) B¢ s Non- weighted Code.
; 8y, %o
1\’\) Merd Code 15 obkained \‘3‘] P‘ﬂm‘ﬁ (001‘)Q B % .)"’
cadn ndividuad Code.
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DIGITAL TECHNIQUES [DTE-313303]

Year: - Second (2%)

Branch: CO / CW Diploma Engineering Notes — K Scheme
Semester: - Third (3™) Unit 1: Number System Marks: 08 Marks
®-\ potain N4-3 Code Coxr U{’)_%),D
-—-"? 8
2.
" L J
o1 00 g o Yi'p o ot 4= Binavk-qrbi\vj
(Bed)
+
8 0 A 0.5 A1 B.a N |\ ’rﬂalcl(a)m
I
o TS © 1% 4 | e
(418)10.: (o\\\ ool |ol\) £ > [Nsms TR )
Excess-3
Decimall B¢ D o nBRCESS 2B 1 Code. 3
pe- 18 14 {2yl Add (ooll)y o
D « ot Jib 110§ 40 B o ilaeal 3
el ([0 |© 0 ( R 4
2. O | b | | O O ( 0 \ <
3 01 4@ 1 0 | [ %) 3
4 O kl.o}® Lo o) [ ( [ 7
< 2 i i | l 0 0 0 3
R ) e o 0 \ 4
ko gt i i 0 l 0 |lo
b L0 sln. e | o l ol ¥
=4 || 10 { [ 0 ) In

Norte 11— [xces5-3 (5 a dequenh'o.( Code because each

JuCCedz‘nj Cocle 15 | bfnan( numberjmcxl-tr thany TS

P"rocedu'ﬁj Code .
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO/ CW Diploma Engineering Notes — K Scheme Year: - Second (2°%)
Semester: - Third (3') Unit 1: Number System Marks: 08 Marks

@ ASscag X - [Qmerfom ghmcjmcj Code For Iﬂpmm:m'n‘mr\
Tnkcrchaﬁja 3

e

1) @r {5 unimeroodw Accepred  Alphanumeric Code.
") ASCIT Mas 128 Chasackees and Symbols.

n)  ASCIT 154 Tebib Code as we Need T-bit o repwsent
128 Characte(s.

ﬁv') fob‘r 30 RAsc33 charackecs are — Alon rcxP\n{‘Q
Gmmeands Whiecw are nNewver pfn‘l—ea\ o C):sp\w‘eo\ as

the'\l are. Uéeﬂl Gn\'\‘ Q‘l’ Csﬂ‘fﬂ?\ Puf?o_ﬁg_,
v) Remﬁr\h\ﬁ Clharactersy are \fya\o\lﬁ('_ 5~|mbo\:> which (an

be displayed ov printed. 34 prntesle

vi) Do deral | Pscss Code BSex ang,tj\r ¢ \naracke (]
’ 32 Conbm| Syenbol
S pace
Delete.
® Applicaons of Codes :-

[ ‘ i - I are
1) Daba  Representailon - Codes ke Binary Bed Ases a‘
= used o repvesent Numbers  Special

Chartacler s ] and\ A\P\\a‘n&b N Dgi‘ra_\
d\‘é\ti‘\o
“)_Dj‘\‘l‘“\ gg‘““\unMaHG(\ = Coces ore used #o hansmi\-\-\‘mjs
Ay i | o\am between Compu,l"eu; and c\?jtm&
devices:

fﬁ) Cmou\-cr \Dmcesﬁinj ce PNosess Code 15 used Qaré\rm{nj
and Processing  kext date 10

Compuke(s : : :
v) Data Shosaae :- Bfncml Coole s are Uded foc Stonny 0 Forenahion

T fhemorny devices like RATMY,

R. C. Patel College of Engg. & Polytechnic, Shirpur Prepared By: Prof. Swapnil Sanjay Bafana
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO / CW Diploma Engineering Notes — K Scheme Year: - Second (2™%)
Semester: - Third (3') Unit 1: Number System Marks: 08 Marks

V) Axitnmabic opetalion - BeD and fxcess 3 Coeles ace used
0y in diaital arithmahc operaions

Such as addihon & Subtrackon. J
Vi) Eﬁo( Oetecion anel GrmcH‘o!\ 4 i Grcxj Code and otner Cod\‘m}

Technique helps in mduciz\j exs07S. |

V) Display Syskem i~ Bep Code fs widely used in Calculatrs,
daﬁ-ﬂ,\ cloce\es.

Vill) PostWon Eacodes & Gountec - Gray Code {5 used inshaft
Facodets and Counte(s -

@ BeD Additon - -

Assume  that Hwo (-8Bt pDumbes ALPB are be?r&j Added.
Add Two BcD Aumbers A4B
b i i,
e S REMGB iCerpp=! Sum?z3 Casry =0

Ans. i5 Covveck £ Mo |Add (6)5 07 (o110) | Add (6),, or (0110)
\ L 'l- >
Correckhon s m1dmd. {oscv Cotreck ANS. tDvJe’" Correck ADS .

&\ Add (57), 4 (2¢) in BcD|R2 Add (83) & (34), in BO
2 =, (83,2 1800, ©001/]
<5'])rog S TR (3¢)o2 001l ©1060
(as) o “OP1L% TSR gwadid 3 1 O O1 T )¢ utid
i oy B T B B, S fogile . bpap, "B
S8 el 0 B T TINGEE
opDD ool , S ¥
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO/CW
Semester: - Third (3%

Diploma Engineering Notes — K Scheme

Unit 1: Number System

Year: - Second (2°%)
Marks: 08 Marks

" (57)F (26) = (83),5(1o00 00[99.

2-(83) +36) = (11),,
= (000! 00O ol\\)z

S pfna‘ ADS .

- [inal Aas.

B8O Subhachon using 8% Gmplement Methodl - -

Note l)&b Cornplement of
éu\ohach:\j ‘+ fom 9 .

Il) e(j Decimal Dj\ll"-o

(MBCD_ (B)
Ste_pt
S%CEQ t —
skpan- 1F Geey=t
Step 2.
\5KPQ AT IF Can\{ =0 then fae

Q- | Perpofﬂ\ (1)10 H(S)‘ouml\\j j:j

-“-"*)5&6;:” s ~ o'ohain 5’5 Complemen
A Neé&ﬁ\rt Nuoe <( 3)0

(‘5)10 —(B)Iu: (‘)h

Add (), with 4's Grylemeny of
Ngj&ﬁ«m NuMbe ¢

Steps o pecformy  Bn Subirachon Using 95 Complement

:— Obtain 35 Cemplement of Number (B)BCD I-e. r\lej
Add (R # 95 Grplement of (B)y,

then add this Co.\'f'T fo. Sum obtadned

a's  Complement OF result oblained.

A g =l (51)10*ﬂ §1100 Faosp e
((:;:D: o4 1-® (e)te 1. P° o i
8 e 01 Vo OO [ .O
\w)\;c\/') <2 | Co‘c\ Sinte, Ywe Cosny = O H”‘?"”
B® o hdd (0110, tho veSUAk {3 rlejahve_x’ﬁk\ﬂ@ g4

Beo pumber Can be oblained loT

2 4 it jéComp\mu\\- 15 89 ==

BeD
ahive
Number

resulk 15 NJaHm 4 bence take

&2 Performn (52), -(gj) ujthj 4
5 Step | - olotadn "5 Comp\mem-
ol Ncg(j&h\f& Numboe € (89),0

(98}, €8] = (o)
Add (51) wits 8% Co*“?"ff“‘e“‘r
o(l Ngécdn\fe {\llkm‘()e/(
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DIGITAL TECHNIQUES [DTE-313303]

Branch: CO / CW Diploma Engineering Notes — K Scheme Year: - Second (2")
Semester: - Third (3™) Unit 1: Number System Marks: 08 Marks
LONE Yo >, Take 435 Complement
+ 0 1\ o 4« Add(8), [ cot (o0 ) 4—(3‘5)0
Sa 70 . hinvalid Ged
Ef 50 1 — o\\o oo\0O
A i b
}. === ‘
Ca“"\ —1 e e L
Q|0 0O . Fnal A0s \-/\’L‘/ 4
Rt oA e
i 3 i
. &) (5Q)ro'(85)m: (37),,
F' (7)‘0*(3)152 @\00)2:(4)'0 | i r:fna..l AM.

@ Bo Sushackon uf:hB 195 Gomplement: Mernoel =~

Rote :- 105 (omplement 15 oloredned \o\( Aaio!mj | to the
3's  Complement .

8's Gorplement e

10'5 Comple™ IR 4=

\o $ Campiemah\' of (‘l)lo

ea- oot n
=) Skep 1j i- ‘Olorain 95 Complesment of (2o

SN VNN o R
Step2 1= Pl (1) o the 3's Complement obteined,

e, Cl)\o—}— C'ﬂ‘b: (‘8')'0
Steps o pPerform B Sublrackion using 105 Cotnplement
(Mgep = (Baceo
Step 1 i~ obkain  1o's Complement of (B)g.p
Step 2 i~ Add (A)g,p 1o the [0 Complement of (B)aep -
;_:cp=3:- 'F Caml | —> then Ihe andwel is posiRve 4 in T3

true form. Hence, Discared the Corry:
Stepy t— if Coxm=0 — theny Hhe answer 15 neja.h\f‘@_- S0 take

105 Complement fo ged the answel:
R. C. Patel College of Engg. & Polytechnic, Shirpur Prepared By: Prof. Swapnil Sanjay Bafana
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Branch: CO / CW

DIGITAL TECHNIQUES [DTE-313303]

Diploma Engineering Notes — K Scheme Year: - Second (2™9)
Semester: - Third (3" Unit 1: Number System Marks: 08 Marks

of ,\lejah‘\nz Numbes- (4)|n .
(3),,— (D)= (5),
’ S S
105 Complesment_ (¢ Yis

Stepa 1- Add (8), with 103

(8) = J]ooo
(6o | BIAD

Q- \ pe(ﬂ;rm the Sublrachon
(8~ (ﬁ)w ubicﬁ 10’3 Gm\ﬁ\emm\r
=) Skp) 1~ obrain 10'5 Comnplement

Coraplement of HCJ&HW_ Numbe v

SI'CP g 2~ Take 105 Cum\a\e,md\'r

Foor Pradnce |
1) Pesormn (2, ~(2),, using

105 Complemeny Melnod.

W) ?f‘(:om CSL.')bﬂ—('m)w TR
105 Gomploment (etwod,

r\z%&(\m
i

)

Q- ‘Qe(Co(M C’J.'J.)}o-— (5&)'“u$if}j |o’_fg.
;aﬁeg\ «~ obfain 105 Comnplement
oc Ne mHvﬁ (\luﬁ\\oex (5‘(')10;

(3897 (54)“’: (45 ),
&,

105 Compleweent m

Step 2 :- ndd (22),, with 10'3

Cornplemnent 6 f N«& e Nusbed

(22),=2 ©olo oolo

o e | 80 |0'HO
%E‘f/) il g

O
\“’_,\; <“Va.h¢,\
since Casmy 14 Texo , H\em(‘-?t
the resuthk 13 Nﬁaﬁﬂ&ﬁkﬁlﬂj
(oenplement (o

oo\ too
~ ,blle  loweo
00\ |\ o001
%5/ \/‘lv;/'

O : A:'AC'\A\
0 0\ oolO
~_T At
W

(QIQ_’)“),_LS‘Q)'Dz ~(32)10

= (oon 0010);

e (Frnkl Aqs.) |
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DIGITAL TECHNIQUES [DTE-313303]
Branch: CO / CW QUESTION BANK Year: - Second (2™)

Semester: - Third (3") Unit 1: Number System Marks: 08 Marks

®-\) 02 Marks Queshon.

a) wvite the Base of pol\ow?:lj Numbel Systems.

em-(5-25)

Deeimal Binarxl , octal and Hexadecimal

)

b) Write Qahmej of Binm\( " £ “octal" numbers in tewms

of COHow?nj potats (W -25)
1) Base.| Radix 1) Symbol [charactec used i) one example.
) 48k’ e P\A\Jm\\'asej of BeD Cocles ar it 24)
dy Lush the octal B and Hewadecimal numbers Fort
decimal Numbel( 0 IS -~~(w-23)
ey Convert '1) (!S"s')w = (‘1’)3 i (ér'}‘.S)

W) (380)10’:— (cl.-')u
F)  Convect ) (ss), = C?')Bcb
Y\J (34)10: (62.)

~-(5-28)

Exceds-3

5) Convert ’u) (\ool\l')‘l: (G.f”)

H) (1\0!0)9’: (‘2‘.‘3 Com?\emcl\\—)
h) Perfocmy  (12),0— (10),, Using 15 Complement Method .
V) PerCmm (L()TO- ('1)13 uj'\:\j S\j Complement  Methoel,

3) obtain 9'5 Gmplement of 1) (1) W) (lollo),
Lsk Applicakion of C(odes Cﬂf\\’ L)

1y Deovelop  the fable o0 4-bit Gray Codle

) Dewvelop fthe teble fox  L-bit  Bxcess- 2 thele. &
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DIGITAL TECHNIQUES [DTE-313303]
Branch: CO / CW QUESTION BANK Year: - Second (2™)

Semester: - Third (3™) Unit 1: Number System Marks: 08 Marks

B2L) o4 Marks Queshon

ay Convert the poHouJinj = (5"'15’_)
) iaae) mi( il et - B (L)
th (gp)“ = (‘Z)E iv) (!ollnlo)z-': (‘L)u
o) Pechoim  (t5),- (38), UM 25 Complement  etince) -~ (10-25)
)  (onvect bne CO\\UUJ“‘B o~ (w-‘u()

D (A%-48), = (1) 0 W) (a9, = (L)

Tr'l) (v 16l OD“)Bcf): (?.)Q_

d)  pecCorm CIDHD)Q—_ ( 11ole), using 0's Genplement:

€)  (Convect he Q’\lﬂ“-”“’\j -~ (5-25)
pnCEci, - 0.0 1 W e,

i Cleitd), = 9.} = (L),
F) Pechocen BeD nddition on following Deetmmal os-
D (3435, + (1357) o= (9 )peo L6

n)  CAED i (@3 = (1,4

3) Pec form (3= (&), usr.vj 105 CompleMent  Me thodl,

b (onveck é'wﬁn Numbec  Sydtem with Mropec cSi‘CP_’a-m--(w~Qg‘)
Hexadecima\ 1 Binary and Ficther b octal Ao

DR i s

i AT2E)g'=N A =l 4. G Lo
1)( 26)) 9 )g %ﬁm
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