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T\Ae S(ﬂof)’dd\‘t‘of-\. s two n—-o(l'ﬂf’l' u_«\si%nei Y\\XMLeVS M- f\l

W bate ¥ can beldone ge followas s

b- Add the minuerd , M, 4o the ¥% complement of Hhe sib-
trahend, N .

2.1 M 2> N, te sum will troduce an end carrj,rﬂ, Whidi
can be discarded ; b\)ka& s et is the vesult M=N
3- If M < N 5 the Sum doe§ Y\o’f ?foo{uce an end Cm’f’j qu is

egual 1o Y'n—-(N“M) > Whick s the vs comp lementl
a\e (N"M) « Te oto'\'ou'f\ 'ﬁ\e answer m a Fawu‘ lt'cuf]corm;

take the ,T’s Complemenf of the sum and Place_quega+fVe
Sign in front | :

Ex: Using 165 Complement, subtract 12532 - 3250

Sol" “ _

7ed ’ - Y +7-2 g e occuvence of the
losempf N =+ 967506 d cavry <ignifies
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Ansidey = 69282

EX' Using {p% C,om/olemw'}", §Wb‘[‘r’ad 22550 A v
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L0 Complewent of 3078)

=-c12%y

= M= 023250 Thevefire |
\os complement of N =+2FY4 g (

Sum — 30677 X
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To COMPUTC ji\\-e' sum of two D%0 =0
o o | = |
\otV\?\/_«j Wombers , Say e
O\lO § \+\:\O<2,0V¢Sun
of 0 and acCarnyof |
S & Yo Yue next \ai’()
1L 04 13

We ady/ dv\e&ig‘\t atj( a time . ?fonCMa a sdm and a cayvy Yo
We next bit.
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=?___..—uzg--'---'ciﬂ"' :
Sublraction is generally aCCOMP“S\\ed by fist ‘VK:V\«S the

twos coMP\eMeva »% the second Ope\ro\m\,m& Yhen
adding. Thus (Q— \o) \s _com\f(ed[ as o+ (-b) -
f}} Given the Xwo \o\'v\an wum bers X-: lololoo and

¥= doe ooll, perform Yhe subtraction g X= 8%

R Y:G?
()n A=Y end (o) YoXx  using 25 Complements, V7
50| |

— o) X= Yololso 7

: . Y’—‘— '\ODooH
25 complemedat Y=+01 \ { Yoy |5 7= o|{ (100
, i €t - U
sum — 100}000| Y= on ol
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Xs\O\o\oo
1= 10e so ] 5 cmpdX= g1 0101 |

Q’S COMPIQNGATO{X:_‘_Ox o ! \00 HO\O+
e e 25 cmp, 4%= 0] 0
Sum —

“There is o end Carry.

Weevetore the answer s NNi= -—(2’5 Complement of 11011 \)
- =~ 00} 000}
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Fositive numbers can be be represerted as unsigned numbers,

It is cstomary {0 fepreseil the Sign with o Wik placed in

Yo Make "t\;e sign bit 0 foy fo%iJ(Ne and 1 for neﬂa‘h‘Ve.
U the binary numbser is Signed, then the leftwost bit
Yepresents the Sign and the yest of fi. Lits vepresent the
Namber. TF e binary wumber is assumed to be e ungigne],
then the \eftwmost bit is the Most significant bit of Lo
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‘ d " her oF s -9 Wk

as a s(c}nei ‘l\\L\V\\atr’, because el @ 3% \e‘Ft'«of
position o(f_ﬁ‘th"(tf ¢ Negative and ke other fouy Lits reprermute .
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The followoing Table shows all Posible 4-bit signed
binary wombers in three Yepresentations, S(%V\f_ot \Magv\\"tuiev
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Ex? Yepeaj( Ex*

\LS\YL% i CoMPtemen‘t,

o o {olalae \oooo|]

X= lolo\oo

15 comp ot Y = +8l\\loo

M= ‘E!OO\OOOO
E'V\J—QYounol carry = A= |

Answer: ¥ ~Y =
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Weve 'S Mo ev\ol avry,
’“,\ev“e‘forej e aNsWer is Y-—X i (l’s Comp. o'ﬁ" \\0\\)0):

=00} 000]|
Biv\cw_ls Cooles

An n-bit binary code is a reup of n Loits

at assume up
he ol ‘oUSJT\'nQT cembingXions of 15 and

0%, with each

- Combingtion Y‘eprerer\‘h‘na one element W—W of
The set s Le{vxg o

‘) BCB Cmcie, (B\’na\/j goo(ea( Decfma\}

Tkec_oo(emost C,oMMbY\‘\S uSed for Hee de (_;‘ma{ 0(('31‘*3.

If wae ysestie Ters 0 “uwmbers Yo fepresent
the 10 deciyal digihshy atiaw i nowmber |2, 4,y
exér:«fle, Would be stored as
Eack decing) digit
Sl demnl o

c ool oo\o

\S Teprvesented by 4 bits ,and Ywys
M\)ev TeqUires R S e

65 it Hh epiblent RED el BinigCle fr (135)

(125) = (000l 1000 olol) = (1011100l
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S¥mbol digit

( 0 cooo
\ ococol
- s 06 olO
3 o o6l
4 0 00
5 o 1o
S o vib
E -1
R \ 000
= 100l

Other Decimal COJ.e’:S::

We Wave already AQSCMSEJ e -
Simf\eft Code using, L\e :
fust 10 ainaly nambers X
fepresent Y\we {6 digits,

The Yemaimng, K _L ik binary
wambers (1010 , \olt, Yoo,

0N e 1) ave waused.

TS code 1¢ sometimes veferyed
Yo as Yle 849\ Coo_Lg s Since those
are the wgig\\ts 'of ﬂ}e \qi'h;S « Eacly

de cmal ol(g)i’r" \‘is 'I'(flrref'ev\decl la_-g

S X Q3 + Yy 4 zxa,'—#tx-cxe

Rinary codes for decinal a[:'g;‘fs Yequive a Minimum of four
Rits vev oh'cj\"t :
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e »2‘/2) and the CXcegs-2 Qoo(eg ave
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exXamples of se(f_
Suel codes have ks ?Vopevtj '\"\u{\j
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tor DR sond 0%y 12 e Code,
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'T\/\e advontage of ke Gfag coke ovev The SJWOL\%\AJY binaty
V\\xm\oef Seque’l\C@— g *\xaj( or\\\5 one \o t " ‘H\E_ Coo\e. Obfou\o
c/\;\dv\%eg ‘ \,J\/\em %o(wg from one Y\\u‘f\\oe\f to_ JC\AQ Y\ex"{.

,E/{X} Tn going from 7 te 3, tke 6{09) code changes
fvom oloo %o llwo. Only Sue firsT bik chauges
from © To 1 5 the osther Yhyee \;i’(s vewain The sawme,
When comparihg tlis Witk binav¥ Wumbers , the chuy,
fom ¥ T R 0l Befndi ol ks oo

Af?ll'('_aﬁh‘ows = qu,\j code o

1 Rg(sresevxf the dgital dafa when s converted frow
analog datfa ,

Z- Eliminates the ervor ov ambiguity aluwv\g Yhe ’Wmsﬂr.m
from one wymber S L

e Next-s
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AsScIl Character Code (Amffcan Standadd Code ‘fo(lhformd\'on _I.n(er

Chasge)
s e el binavy Code foy the alphanumeric chavaders
il‘t Uses sSeven bits t, code 128 ckamc{‘e\fs-'ﬂe AScil
Code containg q4 arae‘\u‘c chavactevs thet can be printed
and 24 non Pristing characters used for Narious contyol fuctions.
ASCIL s o Lt > bul west Campufe,VS‘ maripuldte an 9-4:1
9‘1“”1Liifj as asingle unit colfed , Ldtg o Therefore, AScll

Ekamcte\ff‘ W\ost ea{ C\e Fey Bs’(g o T\«.e_ ex’(m
it is Sometimes ysed for othicr Purposes,
\ o

oHen ayve S'fm/

Error - De’tecﬂnj Coo(e
To defect i
el‘a -\\JY b

QV\ d ('ca:{‘

Mg 5 an
/4 SC{ ‘ Ckafac{'ef {‘o

on extra L\t MM e

it s sometimes added to the
e s MYI'{:\_), - A Parity Lt \s

Witk o Mesrage Yo .....,Mmk-e-~f-**f\xé:”“"’"’c‘ti’f?(\ wumbey of 1% i bhey
Rlen or OAG( s

Witk even Parity
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Al A= \000001 o\oooool \\ocaoo]
ASCHT:\O\G\OO (1010 \ oo 6lolo\ oo

In each Cage , tebhmadd Position
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