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(Understand the Binary Arithmetic Operation)

f

q.5 6fr-q, {t{tft, qAH e c<etrcfrItt q$Jt "me" q(Et (Define decimal, binary,

p and hexadecimal nurnber system) 8

hill qR{fi "frfiG e c< qq&ie u+ltrll cq?Bt ceYII <l elst"t 4-{l q-{, \o[rs qq"m ?qB rEt qr I el-ltoolcs n<rBt

lllll * *-r qqrrif et-r4-Gfi .aG fr'$n, =iilo fro-< frTflr{q *IFFN E.u-

Il|| H o {({Ttcs cffi qft-T< {Rr6{i ersl6'Er {frffi fix,{r<fr r

llll 
" o {cqr< 6r['r, frmpr, qcr, st'r ffi fr4x o-<t-< {frffi ffi 1

tlll o q(?n{ fr&* <"t c$H- s1r(.r, {rtqrs, $qqs ffi er*1..6 Tfrffi/{Rt{fiK'flfi 1

illlEI etrE cc?tr< qG *rc'l ersrs 'IIGI, {all-

I I r ldtt (Integer) q<( a. I e$l(rt (Fraction) I

' <-rt&g "i6{6 srfi t{tc'f e sflls'l el?rs qtcT 
I

Cflq_
(Nh = dn-t dn-2 ...'.'.. di ""' drdo d-i d-z ........ d-s ....".. d-,,

Integer portion t Fractional portion

q{I6{, 
Radix Point

N = €sF {q$l (a number)

| = c({ir flqfu< c{c <I <fieg
n = tfiS({< qe cS?fl

m = sfrl([rRqs cL3]t

dn- 1 = {66[DF QFC$< stF (Most significant digit)

d-* = Ii[f,ECII fl q<tfqK qI[ (Least significant digit)

q<(0<(dlords)<b-1

fr&b @ieit) r c{rc{ qq"ti t6& FrBr esn's<F q{I c{-c?t dfrs fr< a qRc$B{ Bq <r<{l( T-<1

qrc&GE<lq6T{lq{ tcq'T{- gFmlqqilIefsHs-{f{q-{i 0,r,2,3,4,5,6,7,8,9<I{qks-<tq-{ I

c$rl {q&d&GdilGq r m.tr{t c$81 {6fu{ &fu <rycs ,i cq.m flq&CE <I{q\5 ca'E qq <1

q(qrrs {<l'lR r

6r-{..n- flfus qslr.t "ffi< &fr tO, sf{q ,.s {$II qqfu\o O, t,2, 3, 4, 5, 6,7, 8, S eQ tOfr dfG-s

{r{qu q{ I q{meivTm <1ffi q(?m 4qfud ffi Z, q?n qS"Bl "l6i1,< &fu

16, Cflr{I r$il q6fu< R-m'rc{t 4({Irm qat:t <q.fr< {.C<i fr'c{ ul{"ll6"l

&fr frqrs q{ r fr(o fr&E qsqrt rqe< {F s c{wrq EqE<q fi'srt qrqf*

c$n{q& Bq.ffi
q"tfr-s (565)10

<lffi (110)2

qArE (s63)8

cq-gtrsfrrfiE (5C3)r6 .
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{ffiqitRffitrsqetrGrr{ \c
fr em? q\{tl 'tfr& s {t{f{qsrr{ <r{qE csfi "th'&er4t qcqF
. ;-rfta I<rRI ei6B (Decimalnumber system) /
- <lffi q$m 'Ihfu (Binary number system)

: =fi6 {(fi 16& (Octal number sysrem)

: :{qkvfr{E C$BI qhft (Hexadecimal number system)

' Ertfr$ q$fi "tq& (Decimal number system) S cvfrflq qd c',.i I C{ ef6&Cs 0 6-el6r 9 ,Ffu qQ }rtft
-(< Tf{rq {(?m efsH T-{t q-q, qm 6sfrTB {$lX {6& <cq r q-.tB Efto o, 1,2,3, 4, 5, 6,7, 8 q<( 9
+r< csfiTH Tqfi "ih& Ew ffiR r c"'tB q6-o <rqw Es (Fr q tq&ro qqe&-{ ,tq&s rqt qr 

r

ffiok"K q-lr q'qfr$ {$n th& <r{qrd s-dt qr I E{frs {$tr t6B< ffi ro frqrs e qqfus
-3*ql'C-1fr q1l q-.t ect T-6{ I

:--{(6t 8 (425)rc

, qffi ll(qfi 'ffr& ltrinary number system) r <rffi qd ER r 
'm tnfuro 0, I qR nEF ffi q< EI{r6{

ereFt +-<tq{, vfc<t <fffi c(1it ,f6.& <trE I q qqfr< 0 q?r<I 1 \rtrrs c(rrcfl frE lnit Tt Binary digit)
ri.',rs ir-rTi'IETE EFi qFq\5f r1"-1.1t 1EiE I cl 1qTo-d TqE EF63: ryqffi ffii{S BT;6T 14fE 53IT )fg-{ 

I

r.-:r€fro {6S qi qEfr< <r{qrd {R{tTer I e,.} qlfrrm o \3 I qE ffi EEc-d
qcT[q !c{Ic{ 0 pfB sm 0 frts qqs. s FE qm r frEfu,t ?Efrf {r{Cq

leE
6

0 0 0

Fq e q.) lQq+qRFEcffiseffi c$Tt "EB< &ft qrq z r

ffi r (toor.tol)2

e r E?'tat q$rt ffi (octal number systsm) g qA'rE qd qE r 6{ c(fi "l6er\o o, t, z, 3, 4, 5,6 q<s, 7 qq
-_i sE <r fre <j-{qRI s-6< c(qlt eFFFt Tit q{, EI6s qBrq qqfl "rq& <qI Es r

iq q(?Bt ffiC< frfr qE r w1fr+ <sffittr E-{sr{< $qfr-s w+qtr e<( TtWtEEk< q 
'tcm "f6B

-=r- s-{t qn 
I

:hT€ct I (560)8

6 I 6qq16gfrqF qKiI Tq& (Hexadecimal number system) g c{qrsfqrrq q{ mfV{ <t 6slE r R q(rlil
*z:']6g o, r,"2,3,4,5,6,7,8,9, A, B, c, D, E q<( F qt roF im <t fre <rE{F Tr< c$m E-+.r-"r sirt {n, srrs
;=rsfirl4 {$Iil "16& <ql qr I qi {$8t qqfr< ffi 16 r qF-<v vtrs rc&EBr< qE n1llt {q& <Fa< qt q-{ 

r

=nrqfr6t 
8 (lA5)16 qSE c{qmsfrTH >RqI 

I

rofr qr<N Tt<ncr csfrflE, Tlt{R, icBiq s eqkvfiTF q(qil t6B{ &fr7ccw, <rrqs &&E q<( EqR{q
.=-- q(EI-

I({rt E& <KW W
10 0, 1,2,3,4,5,6, 7, g q<( g (576)r6

2 0qq(l (1 101)2

8 0, 1,2,3,4,5,6 q<( 7 (732)8

qqtrcfrfiq q$il "fhB t6 0, 1,2, 3, 4, 5, 6,7, g, g A, B, C, D, E q<( F (35D)r6

{s{rt
c(?tlt
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qs eein ErdrdFrg

q.\ fifi& mts qrsrF3 mls, d 6Fle, qlfr\ mls, qEffi q1( ,q,qqFlqEgR 6$t[wt

code, Unicode and ASCI.I code)
o
o

(Define BCD code, Excess-3 code, Gray code, Ilamming

tu&AE 6d-rq <Fqld 6rd geli cerdct g efurIo'-fi{< q-{I qtem <{, cc{lt <I frrfi
cetu Code) o

o

?sfr 'St<EstR I<6 sdlq 0 <t I -q m'ng< S'GI frffitr< ql&[n qfrfir I(TSE T-{l EI
ql6ltr4lglr< ffi((sDt fit(t{ q-{i col&( qcnrq-{ E6qfi( 6'Trit qFK qtBt"Fm T-{t E-S q
q(66v(A cstv <GI

coFm qr<r{ <{, qstit <t Gce {{Md ffit q{ | qHlxefd

> r q?'Ft 6slg. (Octal code)

q I C{gftsfr{H 6sl9 (Hexadecimal code)

.r r Rfr& cols (gco code)

a r qfqqFrffi+ 6alv (Alphanumeric code)

c r qlt{ft c{lv (ASCII code)

s r Qfrfr&qtfr rslv (EBCDIC code)

CWI q{ck{ {F{t $Tffid CSN5 qlR-fs EM(q. csm-

le
M
6

1 r ESFEols (Unicode)

u I Gil-C{ls (GraY code)

<-6fl6 qncft cotv e<(EFffi c<Ft <r<qs Er I

RFre 6{ls.GCD Code) r BCD fi CqmetB< 1{wqc4l Binary coded Decimal'

qrtFrc q(qird e&fr q61<' mYSI 4 ffi {ffi c$BI ElTl q-St'l s<tr<i frFrG rotv <rFT I 0 calra 9 qe

qrc< q&&-s Fnq+t {sF si{r 4F <|t{tR wfi qir<rrd r 4F FE qrfl 24 q{tq rom er q-{qr (combination)

s<t stff r fu rofi w{q6 n-c{I TfE 10F qr{ql< €dl q{ <6q 0 CcI66 9 m Frm srf{ gi{l qca-o EoF ecp

qE< 1 ftE fiD er{rd BCD m'fcs-d qlr fi'srt EFt s

) I BCD 842I r$',rs

\ I BCD 5421 mrs

e I BCD 242r Cfilv

8 I BCD 742r @lv

c BCD 642 3 6slg
frrs

csMro fiffiqsE{ BCD 6$lv <EI qn qQ rs.lls <tdIR 4F qGfiI VF <s <tr{<
BCD 842

qlftr {F 2o = I fr6xF{ qtfti rF z' =

2, 1; €E-{I ,SQ ffiMra BCD 8421 CS',IV

Decimal) Cs'fs {ffl€ "tfrfu r

) Yfttr< 22 4 q<\ EEdEf, 23

{{t E{ BCD 8421 6{ls Tt BCD csl\5 <t NBCD (Natural Binary

fuT< 6Rrq 0 cQrrs 9 ,4AflFqrs< BCD cq'{lrqlEmt-

q,ffiEqq
0 0000

1 0001

) 0010

3 001 1

4 0100

5

6 0110

7 0111

8

9

g q{qffi cercr vIrq qfta rn a, {

--EfiG r+t\5 (s4-2-r)

0101

1000

1001 :



<tffi qilfrqc{frs
fr ,r<{r-) | (92s)r0 mGFG crrcsm$sdiE I

=-=r-pt
9:5/v\

. . 11010 0t0t
:i-i r1s = (100100100101)aco

FBc-t I (25)10 q? BCD Fq?

-wrrrm!l
25

0010 0l0l
t{r eco oolo olol

"Eaq-u t 127,s6 eqqRqr'ortTIrs Cs) BCD E42r, (q) BCD24zt,({) rcn 642-3 cstrsFnrcuqrq r

=--ar-"
.r27 :

96:
i.,127 :

96:
:' 1a1t t_ I

96:

0001

0101

GEr
: = 0l0I
: 

= 00ll
. = 0001

r531)1s q< BCD 6Qle = 010100il0001

.Tr-d- (4)ro q< qrs{-3 cs.lv R.ml r
O1OO BCD

+ 00ll Add

01ll Excess-3 code

"rD< 
dRrE o ccm 9 ,{8 vnfr q6s-< qrsrr-3 c{rlv ffi{rm qrEI-

qlr BCD Code Excess-3 Code

0000 001 1

0001 0100
0010 0l0l

3 001 I
01l l

0101 1000
0110 1001

0lll 1010
8 1000 l0l I

1001 r 100

F*Tq(d
It i

t'= u*;
[., "n"rli.*frd

t?
Ac,

le

h

0110
r 101

I 100

r 101

0110

0110
0100

5

6



ffi :;-rumrym

i{iill!1il;.-PrLei

fr; :. -"

- --'
{il-if -ffi

:

:

qpr-ii-

;

frr=-? ;

':t-.a .-

!?i:

"rrliim!ffi

-

-=:t .

a-? ?-1

m5iirT;[:T
.:-l:l

>a:

eefiE ?rr€f{-q
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*** t (54)ro 'qd 
qrq{'3 c**fi4{€ I

5-€K BCD = 0101

+ 0011

1000

4 q< BCD = 0100

+ 0011

M

0111
6ffi = 10000111

(54)10 q< qrsc-3
r{fqq'f 6{IsTs?

tq1{dct-s I (2D10 qd

2€KBCD= 0010
+ 0011

0101

7 ,C< BCD = 0111

+ 0011

1010
010i1010 {i"[t6{ <R{lR qrsl('{

.(27)ro q<,S(Sfl.3 6{lV
ffic{d F',ls, {rd TI{1T{ Cgfrffi

,{T fiF ETtq q{ rqG
6d-6{1s (GraY code) t sfr effi eo

'Fd s "rfiq q(?rfi {cs {E
qffisr{ ersH S-{t {l{ ff{ qGG 6d-6sfs c$Bl

111 q<( 6 q< 6qv 6{ts 0101; q?tt({ ms 1fr< {c{i {fq

1 fr'{q- pftqrq qqctil 5 q< G{ 641V 0
mls {{

erfiFsstq Ifif <mfr-< cefo
E"rnm't'aq s-d m(s eItC<- qqq l er$l'lo-<tqF t

6{-cotu GHfrfts
Efr mP'rq o s<( 1qrfi{?tr@c{ NFNIs q$11\ 0

6{ C{fs qqsl(tl 0 {-s sr<
) I 1-ft8 c,4 6f[s qe[{ 2n-r 661V fi, (n - l) ftfr{
rIn-frfr<(n>2 ) ('{-6d-cu< mrE

fl< fr{Rs @Tffir< (Eal{ 2*' s cF 2'

frare<(< I R6( d-6dv'Qrqt
qdstctt I F

I I 6rt{ ,rt 5-{-lg 
.l{, (n - 1)

trmq m"fi{r<) Gflrsqm t

csFIqFq\{'l cflls t

6{lN-{ $lt{m qrsdql"r{ 6'{l E6E
(ft) 3-ffi d 6{luffimqRv1fiaNqtI

(a) l-ffi({) 2-ffi 6sfr{r{ c("m FKE m"fl6l1e6fl e

E;qIqfl-q I

ftxl q-$tft 1-ft8 cq-cslv s q<qnEqI
(s) ()) 4(

d 6slu
q$II

0
1 - t-6o,1" s ,s< qryo NFtrIE qc"rl m.Ififl qc-4

6dv <KqK o6{ 2-t<6 6{-c+tv v =n -'i ' i '

d-6sls

ti 1'l
11 \
10 

- af*tEqqqi m{fr{lEral 
g

Gd-6{-ls s qK ffYEI C

6{-541U

0

el) l$ 's<( 
(e) q\GR{ ,.c<\ 1-ft6( Gq

reFrqlqq({,t
0
I
,)

3'
(q) ;-ffi 6q-@lv <lqqm sr< 3-FF

EtrEFI CE{II 000
001
011
q19
110
1 11

10.1
100

0
i
2
J

4
5

6
,|

FI$1FIrEI-lot

;tmr i r"i
nmF

WMrtrF 'l = 
-

fillrr :
t[I
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3 C.t{ 20

Fr<rql

[r{
!16

o

{ffi qirRffis qrtfGrr{ qb
Hamming code) o

o qtr{ fif{ g q(r[s6fit q-{I <Iil-qs cs'lrq{ :rc{i qtfr(
EIER

{{{ TJTqg csrs q(EI
m{I k {(?R-{t $IRF FIE F Sr{ k csBs frct< vttT te-R qtfrrn + s-{l qn cors,,',-T.5; 5?-? .3:TI calrs n + k q< TC{i EN qiI TC{i 2 \18q< qrsEr C{ TIT eft\g$ Tl{ El FITI ffRE,.-r.lq;

=-<=f tr-<t q3 qclts ) 4, 8, 2k-l qF rrfr "t&fi v1tsk ffierqt"lt allrs 6q-cslHI
.a C€TS <r{qs ES qtfr( c<rlrg 1jIRE fr6r {(q]I k q< ff{ fif.{ srit( ficfl< q"rftrfq-{I

(i)
ffiE[r-4n"

,i 
<?. 7 (48) fr6< esF 

"la 
r0l1o0r. qN 

'rnfrE ffi qw ocr qtfr( csrv uril fift o-<-co <q r

m- E=. Tfr( c$'tcs fiRF frc}< q<?tlt fifrTi qp"r6_
.(ii) te

AVrE
lq

; ;=:-<q ({rs firtt TF k qR c-ffix rR 4 Erq c-t68 crah T.cr rTrllt- _"> -+4+1)

"- =l cq.m +fr r mF q.tfr( csru ffi (j + q = n---= 
=;}-T{ {cfl-Gcq )q, lT, ad e ur 1frl6 {o orr fig-S1 q1fr( Csns o1ttq.u i) 8 7 6 5 4 3 Z I _+ffi"1fu..1-q

P4 1 0 0 P3 P2 P -) elfr( "l&rt{-T'IE
csTlg fiRE <t frffiM "IIIRF q[E 1116{ IIRE frBerurt frf{ s-{l{ q-{I C{ q-{qlrr ql(q \9l

i" q(s-@ J '7 9 r{<( I 1 T( qlr{ I <f,Trq 6qlv "i}IRE< 1iI66SrE w{qF C({ner"TlCO {ffirc
sTr4 "ffiB ftlern ,tIs*[ {lr{ E'r{ RfE T-<]n T5l-{ {rc-ts< q{Frs <1'q. frre Ec< qdts 1 q<

0 qr{

=,011
=,i11
=.001
= 011

.tr0
- JJJ
P" P: Pz Pr

.-*--.. 
P. = 0,Pz= l,Pt = l, €((p+ =0

" ttrqt p qR qffi <fus qtfrs, cs.ls oll\ert slm, dg<t( ft{.s ffiq cfiu_-0 9 8 7 6 s 4 3 2 i _+ffiq&-fi
rl I 0 1 0 0 I I 1 0 __1 ffiq{eqi ''=Tc-< q csr*{ 6{-*' qrfi I qra cq-+r qwr q(qr ol.r*r <rtolRcs s'l1g{ <'GI sf qr<rn 6TI'I s-r{elK 6n{c\5 Er{ gr{ 6{IE s<E .T't'{ qkwd qsB Tfq' frrs qr{ mtqq ft sfr

F= qEKE 0 qt 6firfqrq 0 qT 9_r{.rI
CSTHI w Tla 4Y-<I w qiq

?,:frcilg (Unicode r) co RBfrrotrvx "l{ qd Urnlversal Code <I qffi-{ c<rlv tBfrm\g frcER1----Ea n't{rcr 6 6E qfrer G€rc
qrEE 6 csls

2 65sJ l"ffq'U <r-{t Tl{ fr6fi 6qE <9 q?FE sNll-s sfuBBftKFnI qUfrmM <rrqtr ES reIlr{ fr.&rtft EEFqo qtqft
.fiu-q@

sffir c{rlrc< ,ft{Pirft tEftTM FroET ElE ETTC{T{ q-{i Efcq-< v_,Nl{ o&tE;Eq. rrilt T{q +-{ln ET6SF' )bb) sI6q sffiEr<wrkeE or4ren q<\
Corporation q< qsqE sftBEt< qm1"Ift dqrwq qBfrrstv Bsr+{

qens SBfuolGsR ECl{ 2s6fr cstv wcfr 2sffi c{rEur w{fi"1
o'mr tBfrmM ASCII csrrc-< cllel

'(3r-r.e{

rs'rrT{

rl



eo &efis frq-dfr.s
q,Hfr mls (AscII coDE) e q]Hft Goftuf, 'I{ vd R(P, American standard code for

i Inrerchange r (F eoB aphanumeric coM r efr 7 fut< cqv r qt cswsl 7 fr6d {t<in 27 = 128fr

s-fi llT r qrift csEs-< T-<TnE qc*f-

X6 X5 Xa X3 X2 X1 ft; C{rltr{ X qR {r{ 0qq?tt I E[s {r6f, r <ffiro 3Fffirs ffi'F q<(\fl{frr€r

{($t {E-{ Rrft< TdI qT sftEBt< q<( t{S, qlEB$ qn qTI <Fl.qs {?t ffi5n- s't-mv TIEE,.FtF

ffi( {r{i \flqrtFrE6{k-{ EeB qth-1-{-Eqtrq q'Eft csts <r{q\5 q{ bgc {TFI frrR 7<-{lr)

F
M
19

fteK
wEft rolvWrfis-cs{ |

\.e t4S 66'qclnq6f mtCsffiMdsfTftalft (Practice the conversion of one code to

eo cq?m qq& cars sr c($t qhftrc mells3r silF <El q{ qq?fi qhfr< f ilvd r rcI[{I aqqFm

q-tfr-s c$trt {q& <lzrqf{ sR fu otrrEDnn <lffi, qAFt <l cqgEsfrfiE {({11 {q& asqqs Ea I

sfuBtsft<< urqsftq qfurfo<"t Trfl< qni FGe c("lit {Efr< m{lsdqrEtq|{t Ecrfq-{ I

q-"tft-S {(?m Cerrs 6{-cs'lc{ c("m {hBco mqE< t

(octal) a q?rq c$rr{ c<lci 8

sm q-{frs.c({iK 'l{ u<'tr-+ vtut

sflI$iree"t<r{Fqr{ r

Jiq*qq({I[m<lffiqq{J[{wfls3t c

,I{l(r"k (T6EI-

T{fuS 'rqC"Bt-s <ffi(g s'ils6<31 q-{l sttsEr 0 d q€3lt "t-fu qq"rnErre q{<3ls 2 Erfl sttl

q'f6r6q61r-s fieT{ qqffi< 
In-sT a1ffi {;{ o||\el|{E I sttffiQC{frs {lslC{3lqqs T{6'F slm"l{

sp $13 q;{.lTcT Eal{ vlrlri{ "Ffu furE E6< | qrs-cEl rrfuII gttrrl{-cf cdE eTCq'{ ffi (ITASS) ..C<(

st'lrl{rs q<BH esIqr fiD (r-ss) 'ltrsrl {k< t

Enrqq-r r Fnf* q,fis q$rlar Ttls <ffi q$rr{ fi'tilg?t ?Fit I

c+) tr+110 (q) (21)ro

(e) vfeo sfqlFttfs-{ sttlrFr

2
LSB2

t4-

2
2

0
I
I
I

3

7

1-
0-

lrl rT ?--;--r

[-? 4,S.-E E"i- E

sffiil-rri=a;. ]T E=-=

fiiiliti"-T :-,-r i ;-=-

:-i 7

*4gqq 
1

*iill?ail

'wlffi qp6;

-i3.t5 :r P!

-E--T-

76--
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