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@ SHMMeN6T GBITSBBIGET
., {1
SeuofILIBILIT Ml &61T HIT6)SH6M6IT 6TEGUIT )]
Lifib gblas e (h 15l6m 60T 62 B S 36D
GFLH18 &6t MewT GTGOTLIEN & Sinib&)
BIHTEIT(ETH H6V,

LI6D UEDSLLITENT SiT6) LT (hHEMETLLLD LoMMILD
S HHlme H6uTSHEHBemeNLLD LM SMmHmeD,
LI6D 616D SLLIT6DT 6T600T (LP6T MEB6M6TT 6603 6O hib Sl
LoMBIMIT6DT M@ LOTMMIGEL LM SMMeD.

2.1 Siffipsid

0 ||

SHIT6)] 6T6OTLIHMEBTEOT SpBIHE0 QUTTSHEMSHLLITET
Data et6oTm 6lgmed Datum eTedrm 6l5me060le0kHB S
UbSHG, G0 OILMHET "OFEOL(HSSLILIL TS ELPev
FHdaued" (Raw facts) eT6OTLIGME@LD, SHiT6Y 6T6dTLIG)
LD&SH6T, G HIFHET Diedevg| OlLTHLS6ifledr  L6v
SHBEUGOSHEMET OIGHTET0TL_G),
(b S HTL (b:

fluwr (Name), eauwgl(Age), a@Ly
(class), wgllblueor (Marks) MM UTLLD
(Subject)  GumetTmemey  LOTAlHET  6T6OT M)
6T(b G015 meTGauriD, SUGur g, ens
spelbleum LUl SisnGifi L smenr

Snsderme, SpoHaaramy — GHTermib,
Name = Rajesh
Age = 16
Class = XI
Mark = 65
Subject = Computer Science

UL 2.1 srefiimamer 7(hSSISSTL(h

GuwBe Fa ML L  T(hSHSHHBMIq6D,
bl wrpseafled &mSSILL L LHISHET Hrey
aTeorlL(bD. bd Sreser OFwmUbSSLILGHD
Gurgl, "mrCmeq euug 16, LG6leTTET MITLD
@@Ll  Lulermy  eumAaTomi. Sieuf
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LITLLD 2

6T600T (L6 MEB6TT

seoflllourm  Sinflelied  uTL&Hed 65
IO SemenL! BILMMIETETITT" 6T6TM SHS6U6D
L&D,

2.2 gey i

r ]
seflLoLUTMEeT Sreisemer 0 (SiLHLLLD)
oomd U (etTm)  eTedTm  eTevoraperfled

EOSBILITEHESIGT MG  6T600T, 61L&, FMILIGESIUI(H
6160 S6) 6hS CUEDBILITS EHHSTHID Siewey
seflloumured  LfibgOsmemendgsalqur 0’
(&LPuD) Siedevg ‘1 (epedTm) 6T6dTM 6T6vOT KuLG6Hl6D
LOTMMUILIL Gru6uoT(HLD. SeoofILIeITpildher
UfibgbsTerersdaiqul 0 wHmD 1 Spsiuemey
Buipdlr ewmfl (Machine Language) ereor
SiemPSELILGST MG, 0 Siebevg 1 Sl Eevor(h
eTEuOTEH6T Spmidleusdlev, Binary Digits (Bit) ereorm)
SimPsHILGENG. SO0 Eemen “EmHiblsmed
ETEUOTEHET " SieLeVgG @ eTeorsen”  (Binary)
eTeoTn)  SemPSSLILGHS MG, oTeoTGe, H6)
T bassmer LMl Hmmed SessfI bl Smmedled
(PSESWLITETT LIGSHILITELD, S mihsmen

GTEUOTHOT DHFHEOT Di6Memal SHQLILIGHLLLITS 61Smewor(h
LeOBIMTES SienLPSELILI(HEN6T MGI. Sisney QITHLOT L)L

- (Bit) - &mblemev eretorasenmment 0 Sisbeog) 1

G- eteor  SiewPSSILGL. G SewfiloLmni)
Frefett SQUILIML. D0 D@L, Bit er6oTm
phiHe amisems Binary digit erestLgedr
&(mhaaL0, [Hfed (Nibble) eredtugy 4 19 (heserfleor
LG

- emul (Byte) eteorugy 8 LI - (haerfletr OBT@SS
SeoofILIeILT 6L HlemeTaish SHema Sieel(hais NG
SiqUILIENL Di6VE DL SpH@LD.

. Gaufew Memdb (Word length) eeiTg 6
SeoofILIBILTNUTN60T 6O BIFULIEVSHHEHED 6T5HSH6m60T
LI (a6 OFLMLIGSSLILIHLD 6T6TLINS GSMISELD.
TS HIBHTL T, Gaui(h Bemd — 8 LI (haser, 16
U Geser, 32 19 (Gser womd 64 L9 (hasefler
Semelled  SimSSBLILIHLD (@ etTemmuLl
gefloLmailser 32 19 (haer Sevevg 64 LI G
Gauii(h BaTSEed augaimLSE LGS M.
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B [ ® H .  EEEm

seofllbluTy)  HemeTeussd ((PSH6TEmD  LoMMILD

[

(©or 1) @ meoTLMDHl6m6v [Hl6menTeuHLD)
56 (4 by GeuflLIBILm )l [FHl6m6sTeUSMRISET ((LPSH60TEMLD
LMMILD ErevorLMLbEleme [HlemenTeussid) BlLIT Gleums
6oL (8 bits)

&Beomemu” (Kilobyte - KB) Sisbevg 6losm
oL (Megabyte -MB) ereirm  Siemeussefled
GMI_LI(bLD, LgedTio erevor (ewmuded 1 &Geom

ereorgl 1000 ereTUSTGL., Signeaug, 10°.
BT UL (1024 GB) B mblemev eTevor (Wemmufled 1 SBeom smLIL 6T6dTLIG)
UL 2.2 greisefler @iy wpemm 1024 .ED)IJ.IL(I?BSGTT Sig,rrsn.gj 2" ab@lb.. ey
arhasuUL(berer  SiLLeimenst  LbGaum)
HemetTeuds Siemeysmend ST (hemgl.
SiLLeusmeuor 2.1 BlemeuraudbSHIHeor Di6rme]

UL  SHHSBD Si6e)
FlBeom K 2710 = 1,024
6lossT M 2720 = 1,048,576
edler G 2A30 = 1,073,741,824
g T 2740 = 1,099,511,627,776
S P 2750 = 1,125,899,906,842,624
sT&6m E 2760 = 1,152,921,504,606,846,976
® g Z 2770 =1,180,591,620,717,411,303,424 ®
Guim_Lm Y 2780 = 1,208,925,819,614,629,174,706,173

QM 2.mruled 2.6T6m TPSSHIHHHMETS SMlEE DULDbSET LIL6TL(HSSLILI(HE T meor.
TPSSIHEBSEET MMID 6TeTHMeTS: SMSs LGam &MU (h pemseT LweTLbSSLILIbHEST M.
B Fev, "g@aed Liflormmsdmaemer Sbwifléas sihme Gmui®h wemm” (ASCIT - American Standard
Code for Information Interchange) BluTgieurs LWETUTL1G6D 2 66T 61H GMI(WPMMLITGSLD. BbS
&@Mwsmmuied, 0 eSB! 127 auemmuimer Emblmed WHLILSEET 6EIOEUTEH DB 67(LPS S IHMELD
®@é&s LweTLhSermgl. SmLbtaefléstear ASCII @muie 32. sfusder (0) @Puih 48 Spmise
A TS GISSEHSSTeT GMUTL(H EILSET 97 (PpSHed 122 aenr, Spmidleo OlLfl oS Gl serfler
LHISB6T 65 (PH60 90 @S LD.

2.3 Lieo@eu ) 6T6T0T (LEHMERET

o u|
6T600T (LPETMEB6TT
Lighledrio SmHmen 6T6D0T U | 5m6V ugleormn) Hlsmev
(Decimal) (Binary) (Octal) (Hexa Decimal)
¥
SigLomenrid 10 SigLomeurid 2 Siqiomeod 8
(0,1,2,3,4,5,6,7,8,9) ©1) (0,1,2,3,4,5,6,7)
SilgLomeorid 16

(0,1,2,3,4,5,6,7,8,9,A,B,CD,EF)

LILLD 2.3 6T6U0T (LP6ED ME6IT

16
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6T600T (L6 ME6IT-6T600T HEWENTS (G M @SLD
QM fWPmMITGSD. HoL(pemmuied [BID
LWETU(BSGID OISHID  BILITSHIEUTEOT 676007 (LPEM M
el Sl
S mblemev, eTetoremflemed LMHMID Lideomm) Hlemev
6T600T (LPEM NS (@1 LD

LG6OTLD  6T6UOT (LM MLLIT LD,
LWeTUMC Q60 2 6T6m G
661U  6T600T  (PEMMID ST SiIGLOT6OT
&mL  Obmesor(h HEMLILTETD  &mesriiL(HLb.
SiglomeTd  eTeTUG  BpEdeSHed  Radix
Sieveugl Base eTeurliLi(hd. SigLomenTid epsubleum(hH
eTeoT(emmMUIgYID 2 eiTer BTG 6Tevor OS]
2 &6 616t HEMBEMILS (G MSHELD.

2 RikEHSHE OBILom? n m]:> -—

M  senfilurmuier  Geuslb,
BFWeOLI(hSSID |_‘11|_5561ﬂ6¢rr
676007 600f 15561 S 6MLLILL OILITH S S &l
ThSHHST LIS 64 U sewflliuma,
6 OFwmUTIged 64 19° eTevorSH6meNT
FwmUbSSID, DB CrrsHdled 32 1I°
sewfllfurmeser 64 . eTeworHemern
ety 32 Wlpsemms  fsa
fFWMLGSSID. BHeorTed 64 LI -emiut el
32 9. sewfiilurpuiesr OFuwied Geusbid
S6mMmel.

2.3.1 ugedrio [Hlemev 6T6T0T(LPEM M

&ns eeor weom 0,1,2,3,4,5,6,7,8,9
AW UGG 66T 2 HSHHWETH OHTevoTL G,
&g upemwTeT, OUTGIITS  LILGTLITL1G6D
2 gTem  (POMWTSL. S " Blemeo Log‘,]ﬂu"
(Positional Value) emmwm@L. e LSH6TD
ereoor  B1GTLIfled 2 6Tem  6EN6leUM(E 6T 6B0T6vLf 60T
LD, DHGH6T [HenevsmIL Di6L6VG SibS 6T6v0T
SiohHeTer SLGHmBL OUMBHSHSH SienLow|i,
Sigeugl, U6  eTevoremfledr  epeublauM(H
Bns55maID, DHGH Ss5HHHT [Hamev
dllenL 10-60T Si(b&@SH6rled b1LIH &S Beueuor(HLD.

ThSSHSBM_(h

(123),, = 1x10* + 2x10' + 3x10°
=100 +20 + 3
- (123),,
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2.3.2 &mIHemev 6T6uoT(LPEm M

Bmhemeo erevor (ewmuied 0 wHMID 1
eT60T M) @evor(h eTenor 2 HSBSH6 Lo (HBLD 2616 G,
85 Wmm, "26T Mb&HE Hemeo Hemm wemm"-
(2's Power positional weightage method) ufled
26D SIQOTETIONSS O TeuT(heTengl. 60
Bmbemev erevor OGTLleor SLgI 611 LI, Sigls
Hemev [Hlemm LFliemL Bl mevor (heer Hme, Sig
“Bl@ Wy LI (Most Significant Bit - MSB)
ereoTeld, VG 6 LI GombHS LU
BlumieusTEd, Sig “@emm L 9" (Least
SignificantBit—LSB) eTeur Siemp&&LILI(be6T m &),
1| 1]0}1

v v

MSB LSB
ThSHSBM_(h
(1101), eretTm &wHblemeo eTevoTens M@ bl mmesT
LISS\60TLD 6T600T ;

(1101), =1x2>+ 1x22+0x2"+1x2°
=8+4+0+1
=(13),,

2.3.3 eTevoTennflsme 6T600T (LPEMM

eTeuoTeuoflemev eTetor (pemmuded 0 (LPSHed 7
QDI LTSS 6T (h 6Tevor 2 [(HHSH6T 2616l &,
S5 616007 (PEDMLLD “TH6m6V [Hlemm ~ (L6 ML LD,
B 56 ablaTm S&s(pD, 8-60T Sibhésefled
gL OLmSm&).
ThSHSHM_(h
(547),, 61687 M 6T6w0TLD 6T 6voT600{ (& [l SMmenT Lighledrio
6T 600T:

(547), =5x8 +4x8' + 7x8°
= (5x64) + (4x8) + (7x1)
=320+32+7
=(359),,

2.3.4 ugleorm m) Hlemev 6T6woT (LPEDM

ugleor mirblemev eT6uoT (L6 muledT
LI I&ET 16-60T SigomerHSe0 @IL LI,

LgleoTT m) 15l6m6V 6T600T S61T, &3 (Th ) 6M6D 6T600T &(61H &S

4/21/2020 4:26:55 PM‘ ‘



B [ ® H .  EEEm

CGINETC) aulfl UG AIBISETTSLI °®,

LWTUGSSILGSOTNEG. HIeISHmeT  LISaID . Luiim& L L emm 'I'

&&8zres GHIIL &b Wmm LILETUGS DS 1. edTe)(HLD 6T6VOTEHET 6T[HS 6T6T0T (LPEMM SMIHSHG)
b3 Wemmuiled 0 (PS&H6D 9 euemT 6T6T0T 2_([HSHSHEMHLD, 67607 ) S6UoT(HLIG S G! 6T(LPSH6ULD.

A, B, C, D, E, F &dw erpdsiésenLer 16 o0, Gregor. | STERTEET | 16T (PEmM

BsanIsmend amer(herergl. e, A, B,
C, D, E, F 2 a6 wemm@ui 10, 11, 12, 13, 14

1 [(1010),, |ugisino eresr (pemm

LHMID 15 &@& HESITETEnAILITELD, 2 (1010),
Si L euemevor 2.2 @ (LD, 6T600TLD, LigheoTm mrblsmen 3 (989),,
6T600T H61f160T FLOLDITEOT LIG6OTLD 6T 600T SH6TT
4 [(750),
uglero | @miflsmev | eTenoreuuflemen | Ligheurmm) 5 (926),,
1blsmev
— -
0 0000 000 L 2. BBy OEMhHSSLILL(beTem dammisser flwm,
1 0001 001 0001 ST TS SV, S| Tefled DGMETeor
2 0010 002 0002 SHITTET HDS do_ M),
3 0011 003 0003 al, a:m_mgja',m aifl 1 SHaum)| 67601160
4 0100 004 0004 6T600T, S SHITIEUOTLD
5 0101 005 0005 T 1736
6 0110 006 0006 SIS 6
7 0111 007 0007 6T600T600 1616V
® : ®
8 1000 010 0008 616001
9 1001 011 0009 2. |10lgo
10 1010 012 A BcBo
6T600T
11 1011 013 B T Torosmemfoned
12 1100 014 C sredensfsir
13 1101 015 D SiqLDIT6OTLD 7
14 1110 016 E : |
15 1111 017 F 2.4 6T600T (LPEHM LOT MMIBIGH6IT
TbSSHST (b 2.4.1 udletTio  eTevoTHMET O (HBHMED

25, er60rm Lighleormm) Hlemev eTevorenfl M@ MHgiTmeot T6UOT SO LD () H60:

LIG\60TLD 6T600T 600TITES LOIT 11| 560

LIGS60TLD 6T6U0T SH6M6IT, 6160 6T600T HEITITSH
(25), =2x16'+ 5x16" 2 oo

= 3245
=(37),

rHM ner(h (PEmMES6T 2 6TeTesr 2—60T HGTLT
AGSSHH (PN  LWSTUGSSILGEDGI. 60
UIEITLD 6T6UoTEmETOT 2-60 QUGG GUTE Sigetr
W& 0 Sevevg 1 ereor L (HGL SH&@LD. 2-60T
el aGSH0 wWomulsd dmsEn “0”

LMD “1” 6T OSTLIES Oambe s L LigsTLo
eTeuoTenoN M@ [HlBITenT EHIRemey 6TeuoTemTT @I, N
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6T60TM) LIGl6OTLD 6T6U0TEmE0T EX(HIBI6mEV  6T600T 6U0TITEH
orom Ceaueior(Holoesfed, OlBMH&HSUILLL N-6miL
2-60 UGSGLD GuTgl, N Fre MMID R eT6rm L&
0 Siebevg) 1 pa HenL_&H@SLD. &S OlFLI(LPem MemLLI
6 0 Si6L6vg)| 1 6T60T AUHLD EueDT OGHTL TSNS
AGHS Gouetorhd, Ml 0 Sievengd 1 ws
L5 Smras
(b gIH0ETeTer  Gauetor(hd, HewLF L5
LHNNABHSH (PO WS WL euemT 2 6T6m
6T6U0T 66T 6T(hSHG) 6T(LHS6UTTEL SHleMLSHGSLD 6lemL

amHbBUTg, g6 s

BM(hGBSLILL L. L6  eretoremsliM@  Hlabmmeor
S mIHlemeD 676007600 TS LD.
ThSHSBM_(h

(65),, 6@ HammesT &hHbleme 6T6w0T 60T
LTMHMIS

2 |65 LSB rEN
2 (32-17 @] :
2 [16-0 65/2 =32+(£
> 1 8-0 32/2 =16+0
16/2 =8+0
2 [4-0 8/2 =4+0
212-0 42 =2+0
£1-0 | 22 =140
MSB

(65),=(1000001),

oD 2: BIeUuTiq & Sibé G ewD

LII6BTLD 6T6U0T 6meTOT @X(HLOTH6MmEV 6T6U0T6U0TITED
LTMM 2-60T Di(HSHHBIHEMT da L 19 babmevorGL
ey Geueuor(hib. LieoTeoTT ibG 6TevoTevuiledT OIOTHG
L imLemiL SHevordd CHmallitibd LI (HaHemern
660T & G i&a Geueuor(HLD.
) 65-&@ FLOTEOT MEVEVG Seng il Sl

@ [T600TIQ 60T LOL_TBIMS SH6U0TL_ b,

6510 > 6410

&) 64 e16oTM I IMLIG OldbmesorL 11960 1 ereor
8bs. CueId OembhesilL  eeorenfledmHbal
64-80 &6,
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65-64=1

Q)5 gweTen L 6l DbsSe @ Tevomgesr
LRSI 32 eTedTUgl OLflusm@io, ererGey,
32 eteoTm WFIemLIS BlsmevorL 1971960 O eTeor
B8bhs.

) WSpeter wdllmu el SibSHs S mevoriqedt
LOL_TBIsmElL 16 eTedTLIgy) OLIflLGT LD, sTevrGeu 16
eT60TM oG I6MLIG BlmevorL L1960 O eTer &(HS.

2 ) 15 B(perTer LogiemLi 68 eT6oTLI g OILIfliLI ST @D,
eTeoTB6u 8 —60 0 6T60T & (H .

2an) IFGH(6TEM  WFHL 6l 4 eTeTLg)
OufiuaT@d. eeorGa 4-60 0 eteor &H.

6T) L S(perTer LogliemLl el 2 eredrLI g Lfli S Lo,
eT6eoTBeu 2-60 0 6T60T &(Hb.

g ISHweTemr L] 1 &G FLLTOTHTS
2 erendmed 1 erer SHS.

1-1=0

LT MMILD flewwed
6510=(1000001)2

WY QUEDLHSH S,

T(bSSSHT(h
IO  LghleneogseT  LAeTauHLOT M)
0BT HSBLILIL(heTare, O&Bm(h&aUILL L
6T60T ¢ 65
FL0LD Sievev g A STevoriqeir Di(hdaBLD 164
65-64=1
1-1=0

& 17 60T 1. 60T
Si(hSHID
& mHmev
6T 6u0T

64 |32 |16 (8 |4 |2 |1

65,,=(1000001),

2.4.2 USGTID  6T6U0T6M6UOT

6T600T 60T IS LDIT ) 1)] &60

6T 600T [5) 660

6[H LIFI6IMD  6T6U0TEMETOT  6T600T 6001 16mEV
TGOS LTSNS 8 6r  OFTLy
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AGSHSO0 " PN LWETUGSSLILGSNG. Sb%
wop 2.4.1- e &smmgd Gume  SiBs
aflpammemwll LeTL(HSS Geuetor(HLd. SbeoTTed
SDpemmuiled OET(hSESLILIL L. LIG6ITLD 676507 6m6u0T
8-60 OFTLIEFALINS 01SSHD Gauetor(hib.
TbSHSHHM_(h

(65),, 6T6OT M 6T6U0T 6METOT 6T6UOTLD [E6MEV 6T 60T 60T T
DT M)I&

8 |65
—— _ LSB

818-1
x»1-0
MSB

(65),, =(101),

2.4.3 uglero eeoremenor  Ligleorm  [Hlemev
6T6U0T 6U0T TS5 LOIT D) M| &6V

6(H LI6ITLD [Hl6me 6T6oTem60r LigH6oTiT )l
Blemew  eTewOTeUOTMT&  LOITMM  “16-60T  OGHMLT
AGSHSH0” (oM  LWeTU(hSSHe0MD, BHS
wonuisn 2.4.1 & smmg Gumed B
auflpem memLl LIWeTL(hSS Geustor(hid, beoTTed
SDpemmuiled OET(hSESLILIL L. LIG6ITLD 676507 6m6u0T

2 81,60 bILIHEBE aHLD eflenL Log 16T
W oer UGHowS Seoflwres
GNS5 &) eu&E Geenor (HLD. (LP(LP 6T6ooT
U@ 0 Sieveug 1 s L (HGW
BH&EGID.

Ligilemeo 2: LigHlemen 160 &lemlSaLOLMM elemL
oHNTT (WP eeT  LGSmiL,
fsmhssiuL  Blaiyl  yererfl
sreenfledpbs  Sfss 6L,
L perter WIGLILL LieTerfl Lol |semer
L6001 (HLD 2 D60 BILIH B, DighetT eflemL
oFldedr (W eTer  LGHmILS
ST @GNS &I maIHaILD,
ugflemeo 1 Mmd 2eow, SmE
LI O 6T60T eu(HLD EuDI LT Si6D6V G
OSTLIH S &Aoo 0 HHMBIH6IT
auemrGum Ly 6uoT (bLD, Lty 66T (hLD
LerLMmiss.

LgBlemev 3:Ligrhlemed 1 MMID 2601 LG SHeoflGu
61L& EmEUSSLILL (heTTem SismearSHg 0
o 1-smer Guwelmbhg EWrs
6T( & Beueuor (HL. 85IGa,
farhéaiuiL  Wslyl  yerer
6T600T IS [HSBTTe0T E(HIFlemev 6T6u0r

16-60 OSTLIFSTS 0u@&&H S Gouevor(hid, @S0,
TbSSISBST (b TS SIS (b:
LW eTeETUGH
16 ‘ 31 LSB

157

x1-
MSB -

(31),,= (D),

02x2= @ 0 (EeoLwrs deoL sl
BluDM (PS6d (WP 6Tewor)

2.4.410& 141 yeimerfl LeTLO 6T6uoTEm6TOT &X(1HHl6W6EV 0-8496 1
6TEUOTEUOTITES  LOIT 1)) &H60 06%7-12 1
“260r OBTLI OILHSSHED (PMM~ 6MILILI / v

LweTUhSE smbasiulL WLyl Uererl
uFleTD  eTevoTemenoT  EY(HIFEMED  6T6EVOTEVOTTED
LDIT MM6VITLD,
“2-60r OFHTLI OLIGSSHEL (Wemm ™~ UNedT euLplaseir
LAedT eu@HLOM m:

uglemeo 1: WG yemerfl LiedTLo  6TevoTsmeTOT

0 (LTS SenL_SH&HLI
BILmm SemLe (P 6T6woT)
GSMly: Vsl yerefl et (b Si68g OLIHEBGS
LA WD LigHeneo GUTeGeat HemL&@LD.
Liglemev 4: eflemL_LLITS SemL_sSL6ILMM
SIDOTHE (PP  6TEUTSHEMENLLLD,

Guelmphg SPrs ahHSS TPIIs.
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S156a, OaThSsUILLL LS
Lermerfl 6T600T60f | M (S G
@mibmen 6T @, (0.2), =
(0.00110),

Luim& U Lemm "'
JetTeupd  LE6TLD  eTeioTaRemem  @Hblsme,
66001600t 660 LD M MILD LIgH6uTIT M) 1Fl6m6D 6T600T SHENTTE
LOIT D).
1) 1920 2) 255 3)126

2.4.5 &HHm6 6T600TSHEm6N, LIGGITLO 6T6U0THEMTIT

LDIT ) )] &60:

S mhmev 6T6U0T SH6M6IT, LISS\60TLD
TEUOTHOTTS LTNHNASNGS, 2's NbSS Hemeo
Hemm (ewmemwllt (2s Power Positional notation
method) uwesrLI(hSS&H60miD.

Lighlemev 1:0&m(bHeESLILHLD S hHIHme 6T65oT SHem6rT
T, 66VLONHIb &l @Lwrs
ablarm SmBlme LSS
Harme 26T Di(h&H @ Hlemev Lo I6mL
TSI,

Lighlemen 2: eelibleur 2601 Di(hSS  IHemev
LA IIDESID, DiGeor Blenm S emL
TSI,

LIgBlsmev 3: 6p6lbleums & mhsmev
B5SHSMIID, AGNG Hemmer
Hlemm I 60T OLHSE 6T(LP G,

LgBlemen 4:6lmL.  LFIFHOT  SMETHMBIILD
gl epd Sme Sy,
fam(beébLILL L &(HElsne eTetoreniinG
B\SBIT60T LIG6OTLD 6T600T Sh(&HLD.

SiL Leusmenor 2.3 - 2657 Si(hé@ Hlemev Hlsmm

I
2687 Hlemm 2687 Hlemm
Shda | ||SGse | LSy
1hl6m6V 1hl6mev
20 1 26 64
2! 2 27 128
22 4 28 256
23 8 20 512
24 16 210 1024
25 32
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® H = HEEN

T(bSH SIS BT (b:
(111011), &@ MH&ITET LGIGTLD 6T6u0T6uTTS
LTMHMIS.

1hlemm LoghIiL| 321168142 |1
26T SiH&H&S
1hlsmev LI
OBM(heSBLILIL L
S mihemev 66w

22 (242322 2t |20

32+16+8+0+2+1= (59) ,
(111011) = (59),,

2.4.6 @mHlemey 6T600TEHEMET  6T600T600f16m6V
6T6U0T S6ITITS> LOIT 1) 1)] &60:

LigHlemev 1: O1&m(b&aUILIL L SmbHleneo
TEUOTHEmET  QUELHH&E @ LLomS
epedT M) LI (h&6NTa G (LPEUTEESEILD,

Lgflemen 2: SLg eUbd eperm LI-(GHeTTS
SiemLoILIEN606m6V eTeuflen,
WeoToleuTTL LIS 0-6mex [RILIL, eLpedT m)
U @wars Siemss a6 (b,

Lgflemev 3: "260T Si(hSH@ Hemev Hlewm (WemM - @
oWl LweTU(hS), 666U
Guwanw  2etem  Smilemeo
LIEBEHHS Hlarmer LS
6T600T H6EM6IT > 856007 S8 Be6uoT (HLD,

. . Bl mmeor
6T600T 600116160 6T650T .
S mblemev 6T600T
0 000
1 001
2 010
3 011
4 100
5 101
6 110
7 111
T (bSH SIS BT (b:

(11010110), &@ HoImer  erevoTemilmen
6T600T 600T IT&5 LOIT M 1),
LigHlemev 1: B1Bm(bSaLILIL L & mhsmev
TEUOTHEmET QUL HH&E S L LTS
epett ) I (H&6MTS GSUWaTSGS.

011010110

21
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. 0@

S

8Ls e ew wmorm Ulesemms

Sieniowlelledemen, 66T, SiGHEMET  ELP6IT M)

[ Y LTMHM 0 (peOTOlEOTITL LTS
B I&HSLILIL (66T &),

Lgflemev 2: "260T Si(hS@ Hemev Hlemm (Wemm -

oWl LweTU(hS S, 663616
8 mblmeo
LAISHEHHGS HSITeT L6
6T 60T SHEMETT 60T Sl Gevenor (hib.

GWwayId 2 emer

011 010 110
e’ (S (S
3 2 6

(11010110), = (326),

2.4.7 &mIHemev 6T6v0THEMENTLI LIg6TIT M) [lemen

6T6U0T SH6ITITS LI 1) 1)) &60:
LIqHleme 1: Oam(h&ebliuL L @mblsmeo
TeUoTHEmeT  aueLlHHG S LLns
BT6TE BTG
GUATSSHAID.BL & I BTG
U (pserra Sismwieleoemey ereuflsd,

NN G0

Wetrbleorm_Ls  0-6men  Himlud,

[BIT60T S () GWans
Si6mL0 & & B a6uoT (HLD.

LgHlemev 2: 26T i@ Hemev Hemm (Wewm -
ol LweTU(bSS), 66306
& WsilgId 2 e & mhsmev
LI IESHEHHS HaETmer L6
6T600T HEM6IT S G6u0T b Be6woT (HLD.

LIgHlemen 3: 6p6)BlGUT[H LIG6ITLD  6T6U0T 0B &LD
& TTer LIGl6uTT M) [Hl6mev 6T600T HETITS
6T(L & Beueuor (HL.

ThSSHSHM (b:

(1111010110), &@& Hermer udlermm Hameo

6T6U0T 00T TS LOIT M) M| 5.
Ligflemed 1: OBT(HSSLILIL L S mbHleneo

TEUOTSHEmT  UELHH & @ L LTS
BT S LI (h&HeTTS G WTSHGSS.
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0011 1101 0110

&My BLg e GW brearg U bserms
Simioileievemen, 6TeoTGRl, DiGHEWET  HIT6IT S
GlLms  wromm  0-6mey  (PeTOleTTL LIS
BFISHBLILIL(HET6IT G
Lgflemev 2: "2607T Si(hSH@ Hemev Hlemm (Wemm -
oWl LweTU(hS S, 663616
@ mhlenev
LIEBEHHS HlETmer L6
6T600T H6M6IT > 856007 S5 Be6uoT (HLD,

SWwsyId 2 erer

0011 1101 0110
(S (S (S
3 D 6

(1111010110), = (3D6),,

2.4.8 Wlgliy yeell SmElemeo eTetorsemer
LIG6ITLD 6T600TSHENTITE LOIT 1) 1| SH6V:
&1p5Tem)ILD LIGHemevSemerLILILETLI(h S,
M Wslyl yetefl &milened  ereuor&HemenL
LIGN6OTLD 6T6U0T SHENTITE LDIT HMELITLD,
ugflemeo 1: OBThSsIUCL. Vil  yeier
S mblenev  eTevoremfledT (PP  6T6TOT
LGSSemiLL LS 2.4.560
GO (HeTeTeum ), 2607
Ah&@ Mmoo Heom (ML
LweTU(hS), LSH6OTID  6T6U0T600TTS
DT M M)I&.
LgHlemev 2: LAGLILLI Yererfl Smimev
eTeoorewlM@®  Bloomeor  LIG6OTLD
6TEUOT6METOT & SHEMTEHEIL LSBT I

QLD MEB6IT MedrummUiuL
Geu6uor (hLD.

Lighlemeo 2.1: Blsiyt  yererfl
Bmiemer  eTeoTHemeT  6T(HSH )l
SIS,

LIgHlemev 2.2: 6 0 & Mm@

@miflemev  eTevoTemliN@LD  [HasTment
admoemm 26071 DHHGS [Hemev
obom Hopsmer  SLlHHS
RUGOLDITE 6T(LPHEULD,
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Ligrblemev 2.3:
Smblemeo erevor I GWID, 2657

6 6 6 & m

ShsS 1Hl6mev 15l6m memLLIL]
OLBHEG&S.

LigHlemev 2.4: wH o™ s W
Lig flemevuled HemL_sSsL60UMM

B &S LA IL|EHMmeT Fo L (h.

2657 TN Si(hdH@E | HEmm L
1Hlemev LOZILIL

27 (1/2) 0.5

22 (1/4) 0.25

23 (1/8) 0.125

2 (1/16) 0.0625

23 (1/32) 0.03125

2% (1/64) 0.015625

27 (1/128) 0.0078125

2.5 SiLL_aiemevor
LgHlemev 3: SMISIITS, (WP 6T60T LIS 6mILILILD,
WG LjeiTerl eTetor LI ESH6mer 6
sawlyetefly_er GCaisHa WS
Geu6uor (LD,
T(bSH SIS BT (b:

Bl hosUu (bersr (11.011), &mHmen
eTeuoTeollN@®  MHlbmmeor  LIGN6ITID  6T6U0T600T TS
DTN MIS.

BlamheaLILL L @ mblenev 6T evorenfleor

WP eTewT LGS 11

Blall yemefl u@d: 011

Blerbesst |1 [1 |. |0 |1 1
Ul

&mihlemev
676007 S61T

26T SIbdG [2! (20 [20 [22 |23
Hl6m6v
I IL|a6iT

Tblemm 2 |1 1/2 |1/4 |1/8
LI SH6T

0.5 10.25 (0.125

Blumased |2 [1 [. [0 |0.25 |o0.125
&I
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(11.011), = (2+1). (0.25 + 0.125)
(11.011), = (3.375),,
[ ] [ ] [ ]
Luima L' L emm "'_.
=
4.8B101EM(h&LILIL (hiTerT EXhIHlsm6V 6T6uT SH6m6TT
SIBM& HEMTer L6 eTevoTenilsme LoMMID
LighleoT mTHlsmed 6T600TEHENTTES LOMMMIS.
1) 101110101
2) 1011010
3) 101011111
| il

2.4.9 eTeuoT6UOMl6MED  6TEOOTSHEMENTLI  LISSI6OTLD
6T6U0T S6ITITES LDIT 1) 1)) &H60:
8-60T SIS Hemev Hemm (LPemMEMLLILI

LweTU(bSS, 6  6TeTOTENNemED  6T6UOTEM6TOT

DI HM@ HHITEOT LIG6OTLD 6T600T600T TS LOIT MHMEVITLD,

LgBlemev 1: O1BM(h&HBLILL (HETET  6T600T6u0M6mED
6T6u0T M6 6T(hS ! 6T (LS, 6R6bleIM(H
eTeuoTeoofledr  [Hlemev LIS ELD
Hanmer 8-61 i@ Hemmasemen
oL\ b &I &L_Lom & 61(Lpd Geuenor (hid.

LIgiHlsmev 2: 6p6)Bleum(H 676007 600116160
6T600T 6MGUOTIL|LD, DIH60T 8-60T D(hd S
Hemeo Hemm LI 6T  OlLIHES
Geuewor (hLD.

LIGEl6m6v 3: SiemenT & & 61LITHE 60 LoZLIL|SH6meNLLLD
oL (hb.

ThSSHSBM(b:

(1265), 5@ HHITEOT LIGGITD  ETEUTEUNTS

DT M M.

Beom iy | 512 | 64 | 8 1

865 DHESG g | 8 | 8 | 8
Hlsmev LI

OB (HSHSBLILL L 1 2 6 5
6T600T 600 16m6V

LG IL|E56iT

4/21/2020 4:26:55 PM‘ ‘



(1265), =512 x1 + 64x2 + 8x6 +1x5
=512+ 128 +48 + 5
(1265), =1(693),,

2.4.10 ereuorevoflemen  eTevOTSHEMET  E(HIFEMEV
6T6U0T S6ITITES LDIT 1) 1)) &H60:;

663016  6T6UOTEUON6mEL 6T 6B0T6U0f | MESLD

Harmer 3 @60H@ SHBmen 66T Hmend
6T S (b 67L& Geuewor(hid.

ThSHSHM(b:
(6213) & IHammenT @(hHIH6meV 6T6uoT 60T S LOM M IS,
6 2 1 3
110 010 001 011
(6213)82(1 1001000101 1)2

Lun& UL smm 'l'

5. SPsTemid  eTeiTenflemey  6T6UITSHEmEN

EHBl6m6V ETEUOTSHETTS LOT M))Ek:
(1) 472 (Sp) 145 (&) 347
(FF) 6247 (2.) 645

2.4.11 ugleormmiflenev  eTevoTHEWETLI  LIG6ITLD
6T6U0T S6ITITES LOIT ) 1)) GH60:;
16-61 Sih&HB@ Hemeo Hevm (WemmemLL
LWeTU(hSS, M LT miblmed  6Teur amwIsHS
BISTT60T LISS6OTLD 676007 616007 &> 856007 Sh&5L_6DITLD,
LgBlemev 1: OsMbe&sILL(berTer LglerT miblsneo
6T600T HEM6I 6T (b G 6T, 6R6uBeUT(H
eTeuoTeoofledr  [Hlemed  LEISHELD
Blanmesr 16-607 Si(héb@ HlemmSBemET
6U6VLONTHIb &l @Lwrs TS
Geuewor (hLD.

LIG[Bl6meD 2: 66)06T([H LISIEOTT )|  6T6U0T6mETOTLLLD,
SigeT 16-60T Di(hdb@ Hemev Hemm
I IL|L 60T BlLIH &S Geuevor(hLb.
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LIGE6m6V 3: 16607 S Gl B1LI(TH E &6V LoFLIL|SH6mETLLLD
8oL (hb.

T(bSH SIS BT (b:

(25F), 6@ IHEIT60T LIGGTLD 6T6U0T 6007 IT & LOIT )| &5,

Hlenm L] 256 | 16 1

16 60T Di(b&H@ Hemev | 16> | 16! 16°
LI
O\BM(heBLILIL L 2 5 F

ugleorm) Hlemeo
gl |6

(25F),, = 512 + 80 +15
(25F),, = (607),,

2.4.12 uglermmileney  eTerOTHEMET  E(HElEM6EV
6T6U0T S6ITITES LOIT M) 1)) GH60;

fEMHSSLILGD LFleTTnIEleneo 676w &6
RAIOTETMISGL  [HEImear BraTg &6ss
S mHemev 6T60THEM6NTE SH6uT S Gau6uoT(hiD.
ThSSHSBM (b:
(8BC),, &® Hanmear SmEme 6reureurms
DT M M.

8 B(11) C(12)

ol

1000 1011 1100
(8BC),, = (100010111100),

. . (XY
Luim& U_Lemm il'

6. SpSETamId LT NIHemed  6T6uTSHEm6N

SHBlemev  6TERTEH6MTE  LOMM)E:
(&) A6 (<») BE
(&) 9BC8 () BCY

2.5 @Ml erevoraeletr &mblamev LTdut(:

m)

sefllbluTmigdeT  Ghiwenm (&l mrﬁ
LOHMID  THIWMM  (SOH)  ETETHMETE
MSWTEHD FHmer  Oummenal,  THIOmM
mhmeo [Cull:2:2

GTeoOTHemeT  erefl B
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LweTU(bD (Wsmm "@JES'“J@ aerrsu" (Signed
Magnitude) wsom eT6rm SimPSSLILIGEMS!.
“@Mm Semey” Wwemmuied, &Lgi e LI Lmeor
(Left most bit), 0@ wdy 19° (MSB) “@m
I~ (Sign Bit) Siedev gy “goblemev L9~ (Parity

-43 el6iTUGl [HemeTISSS60 & (PSS EU0TL )T M)

ﬂug‘)luj]l_lllu(ba‘;l mal.
GIuIUIE SieTe) gL

\/—h/\—’_ﬂ
L[t fofrfofr]ofr]

Bit) ereor Semp&&LILIGEA MG, ¥
. . .. . @emm & 19° (LSB)
sefuouTplufed  erevoraeT LIS Geum) e ey S (MSB)
. . . & LA I
auLflserfled iTSulLinibeler meor. Sisney, (1" ST6iTLIS) E4b eTamtT 60

&Miym  Semey  Urdulpsed  (Signed
Magnitude Representation)
1-eor Brud (1's compliment)
o 2-e0r B9 (2's compliment)
2.5.1 ofym Sere ATz (Signed
Magnitude Representation)

6(h (P eTevorevofledr AL igedr
(LpeDTBl6OTITL L_meuT GMlemi SIQUILEDLWLITS
BlsmeoTGL SiionefsasiLbangl. + '@myGeorm
1606V G 6THS 63(H & MILLILD E606vMLOB6OT E(HSHGSLD
eTeuoTEHeT GBILDEMM 6TEUTHETTS SHSLILGHSME.
~7 GMlemw (PEITOlETIL L T BISHTEUOTL. 616001 SH61T
THToemM  eTEUTHOMS  SHSLILGHEME.

T (bSH SIS BT (b:
+43 Si6d6v &)l 43 63 GBHILOEMM 6T6TOT
-43 eT6TLIG) 6(F 6TSHITLOSHM 6T6ToT

THTLOEMM 6T6U0T ETEITLIN D G MBS MG

2.5.2 - leor Apd (1's compliment)

GHyG aansmed GOIIbSNGS
8hs e Wsad eeaflgmer 6peTmTELD, &b
oy THIDMM TOTHEHSHEGS DiFTag LIS
oy . 1 eTeor OBHTLRIGL LI ILHEHHS
L (HBL OLITHHSHILD.
6(Th ET6voT6u0f160T 1 60T [HITLIGMLIS SHT6m0T & | P&EH T amLD
auflpsmmaset LieorLmmriL. Geuevor (id.
LgBlemev 1: OSMbHSSLILLL LIF6ITLD 6T60T 608 S
Hermer — @mbemed  6TeuTeITTS
LD M )&,
Lgflemed 2: ommmi’L.  &mbleneo  etesor 8
. (h&Henme 2 6TeTHT  6TETLIMHF
gFifluniéasab, 8 LI (H&@LD Gmmers

.. ) . SmLidedr, GOTOI6OTITL L_T&H
S0lb Emiblenev LT 1960, &L &) i Il Sigeor . e .. © .
. . . . 0-ssmeng Gaisg 8 LI(h&emms
GMILL & SmSLLIGSH MG &L 6917 L 0 éréuflev, ot meud
Sig) GifLosmm 6Tevor, 1 6Tenfled Digy) THITLomM 6T6voT {DIDELD:
LIgHlemed 3: SimeTSH &) I (hsemenmuLd,

eT60Ts SHMHSLILIGD. eTeorGoy, 6h 8 LI @olym
& miblsmev eretotenufled Sighled 71961 Lo L |SH6merTe
Bs8l8@ L Sl LI (hasemmsseaud (Magnitude) mmid
8L g6 119" 1568 @GMILTS6ID LILGTLIHA NS,

+43 eT6iTLGl [HemETeUSSSI6D & LPEsEs600TL6UIT M)

SHMEOVEPTS LTHMEID, (SiFTeug) 1
ereoTLIemS O ereoreyd, 0 eTeoTLImS 1
6TEUTRLD LOM M W)S.)

(S SISSM(b:

ArHui LG mG. (-24),, &6t 1-68T BT SHmevor s,
(G . . . . . .
Siemey L OarhsslIU L | @mblemeo | 1-6T BTl
\ — LE6ITLD 6T6voT 6T6U0T
LoJofrfofrjofrfn]
[ (-24)10 00011000 11100111
\ @ A 19 (LSB)
1@ & 19 (MSB ) 2.5.3 2-eor Hlyudl (2's compliment)
(0 eTetTLIG BbS 6T6uT 6((h

GIBTLO6m M 6T6NT ETEITLIENS &M1& M &)

THIOEMM  6T6U0TSH(EHEBSBTET 2607 [HTIN
QULP(LPED ME6IT QUTHLOI M):

25
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(&) @Smhemeo  eTevoraefleT

U (hsmenyd SOOEPTESS. (SiSTag),

SIS Gl

lemer 0SpaaD, 0-mer  1SH&EaId LTHMIS
& 31C8au 167 By i)

(&) Jetreori, @som @y WL 1-emws
8oL La)ID,

T (bSH SIS BT (b:

(-24), 601 2-601 BTCIT6mILIE SHevore.
+24&6@ Harmer &mbleneo | 11000

6T 600T & 61T

819 augeafled 00011000
1-67 B 11100111
&@smm &I 19 (b6 lemw | +1

8oL (60

-24&ameor 2601 B 11101000

. o,
Lulmd L Lenm il'

7. OBM(hSBLILIL(HTET LIG6ITLD 6T600TSH6MEN 160T

B9 mmid 2607 B Nsefled eTpSIs.
(S22 (&)-13 (&) -65 (FF) -46

2.6 &miblenev eTevor derfletT & 6wT &S (HhaB6IT

(Binary Arithmetic)
=,

LIgSl6tTLD 6T6uoT SBemerLl GLimevGey, @,@Lf;]smag
oreiTefleND  SIQUILIDL.  SH60TEE (HSHETT6T,
o L L 6D, &NSS6, OlLIHEBSED LMHMID 6IESSHH6D
SHADEUSDETEF OIFIIL (WPIQULD, SLILIEGSHUT6D,
B miblemev eTeuorSerfledr Fa 'L 60 LMHMID &LHSHSH60
BFwed(Lpem maEsmerLl LM oL (hid &ME6VILD,

2.6.1 &mHsmev da 'L 60 (Binary Addition)

Smilsneo 6T6U0T SH6M6IT allemreuras
G0 (hasnN@ LNTaIHD Fol L 60 S L 6I6mewoT
LILIEDI6TOT ST E(HEBELD.
A | B g0 I (b GuGev 61(h5G!
DBHTemDH BlEe06vLILI(HLD LI
(A +B) (Carry Bit)
0 0 0 ;
0 1 1 .
1 0 1 ,
1 1 0 1
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1 + 1 = 10 eteorugled, 0-6meu oL (hiD
DS GIS0STET(H, 1-meT ANbHSHS FMHMISS
TbSHa Oigeven Caueir(Hd, eTearCou & &I “eThSHE
flgsveolILI(D LA 7 (Carry Bit) eTeorliLI(bd
TbSSISBSTL(b: ol (ba: 1011, + 1001,

absg flseouo - "
(Carry Bit)> 1 1“0
1 0 1 1
10
+ 1 0 0 1 :
10 1 0 0w

1011, + 1001, = 10100,
TbSSISHSM(h: &mHemev eTevor ailqeiled Fo L (heb:
23 +12
Lgiflemen 1: 23 wHmId 126mw EwHlemeo eTevor

aulg6fled LOTMHMISH6D
23,
()23-16=7 (2)7-4=3
(3)3-2=1 4)1-1=0
26T SbSHS 16| 8|14 |2|1
L6
EmBleneo ereworasst | 1 | 0 [ 1| 1| 1

23, = 00010111,

12
(1)12-8=4 (2)4-4=0
2607 SIHSHS 8 [4 |2 |1
I S6iT
Smblenev eTewoTEeT |1 |1 |0 |0

12,,= 00001100,

Ligrhlemev 2:
23 mmb 12-mw Smiblmed e ailgefled
8oL (hFH6v:

Carry Bit 1|1
23,=0 |0 |O[1 [0 1 |1]|T1
12,=0 |0 |00 1 1/[0]O
35,=0 |0 | 1[0 (0 0|11

BmHme & f5560 (Binary Subtraction)
Snimer ereiT  SSHH60  eserledr
S L_aI6meur:
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A B &S 60 SL60T QUMBIGLD
LI LI
(Difference) (Borrow)
0 0 0 0
1 0 1 0
1 1 0 0
0 1 1 1

0 60\ BB &I 1-6m60T8 SHIflSHELD LTSI, 1i5H60T
hemal g w1 (MSB)-6dmHba! 16miu
SL60TTS HILIMBeu6TorT(HLD. SieleuIT)] 1 -6m6DT SHL 6B
BlLmID GUITGl, SiFedr AL (PHMSLL L& LEILL]
90) 1 erevfled, Sigemert 0-Spa OTMHM Gevevor(hib,
Di60LEV G| DG (PHEmSIL LG Lol L 0 erevfled,
SIHNGLD (PHOSIL 6THS WG L] - 1-meor
BuDMETET@HT  DiFHmeT  SLemS  Humm,
Sigmend 0-Sps wrTHM Geuevor(hd. Gogyid,
OMEHHG DNHT SLGILSHNS L SH(perTer
Simerd gl 0 LI (H&EHD 188 Lommm Geuevor(hLd,

T05SI6ET _(b: 5SS s 1001010, -
10100,

) 1

T (bSSHSHHML(h: EHIHen6v 6T6v0T 166D For L (H&b:
('21)10 + (5)10

Ligflemev 1: -21 ommid 5 Spemen m S hblsmed
aulqefled LOTMHM)s.,

21

10

2-601 SbH&HS 161 814 12]|1

Hlemev Hlemm
Smrblemev ereoraeT [ 1 | 0 [ 1|0 | 1

21,,= 00010101,

5

10
2-60T Si(hdBS 41211

blemev [Hlsmm
SmbHemev eTeworabe | 1 [ 0 | 1

5,,= 00000101,
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Ligrblemev 2:

21, ofofof1]o]1]0
1-607 Hln 1(1(1{0f1]0|1]|0
2-6o7 g 1(1(1{0f1]0]|1
LigHlemev 3:

-21 MWD 5&5&meT E(HHMmeD &n L L 60;
QICED 1[1]1]1
6lF60euLILI(HLD LI

21, 1{1|1fof1]of1]1
5, olofofofo|1|o]1
-16,, (sflowL) 1{1/1[1|0f0]0]0

[ ] [ ] [ ]
Luima L Lemm "'_.
8. LiedrexhHLd @My EmHiblsmev erevor Serfledr
GH600T LGV BIFILIEOLIT(HSHEMEIT OIF LIS
(&) 10, + 15, (&b)-12 +5
@14 -12 m(-2,) - (-6,,)

2.7 HeneTeusSEe0 61 (& GihHa a6 leor
Irgdufhaer (Representing Characters in
Memory)

T 1

ANYs5H0 GIIIICLg Gume, 6
&eufLIOILIT e @ SILILIGLD STEUSHET Sim60TSHEGILD,
seofileury)  LiflibSI61BmeTEnHD  6Tewr - aulgeled
(Numerical form) &m&a Geuevor(hLb.

Blum gleuna sevuflfumuieo, 26 Sprisleo
Oufln s giseEeT (Uppercase), 26 &
TS aGeaEeT (Lowercase), 10 eTeior @nlser (0
a6 9 auon), 7 HmiSsNGSMssT Guad 20
P3040 881 GMUT HeeTUwaTUGHSSLILGBES ME).
@mal METSOMSUD “SHuG OerGs”
(Character Set) eTeureomid, SiweTH& GSMLH
OsT@IBEDHD, SHewflltiurnuied eTewTHETTS
L (HGWw @M L Geuevor(Hib.

GHym 0FTGIUld 26Tem  SiemETHG)
GNMSEHSHGLD 6 Oumgeurer GuUT G pemm
(Encoding System) GameauiLb&mg. 6reorGex
L6OBeu M ST (PEDMS6T 2_[HEUTESLILIL L G,
Sisme,

« BCD - Binary Coded Decimal

« EBCDIC - Extended Binary Coded
Decimal Interchange Code
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e ASCII - American Standard Code for
Information Interchange

e Unicode

e« ISCII - Indian Standard Code for
Information Interchange

2.7.1 Binary Coded Decimal (BCD)

8 I h won SN6uTg
QPSS Bedemev, &HF Wemm 2° 19°- @MuT G
(PEOMILTGSLD. DiGTaug), 2° = 64 6T(PSHSIHBSHET
L (HGW &b (Pemmuiled EDEIITEIT (LPIGLLLD,

2.7.2 saae uflormmsEHnarer Si6wifleas
srbmen @Muf®h wemm. American Standard
Code for Information Interchange (ASCII)

Blseaud drueoomer &g, Siowflss
maal Brlger (USA) SimSsmmd 6umm em
G0 (b (PEOMILITELD, BILIHLDLIT6VTEDT
SeuflIL LT nfserfled [B) (pdM
LWSTUGSSILGANG. &% GHUTLG wWsmm
Spmidlen  Oomfl  TWSHSIHSSmeT L (HBLD
MBIITEHD HMET  OFHTETL MR  6TEITLIENS
Hemerefled  blwmenas, & 27 LI Sienesd
TIPS SIHBHEMETE MSIITEHLD SHmedT HLMMS).
Signagl, 2’ = 128 aWsEIHEHSHmeT SbHS
(pemmuiled @GmuT(h Ol (1piguid, b (emmuied
66016UT(H TWSHSHIHEUSEGSLD 6H S L 6Tevor
aupmIsLILL (heTer ) (IDBFTEma Smeuors),

ASCII-8 eteorm ydw udliy, 2° G

onulsd 256 TWSHSIHSHHEMENTS EDEILITEHLD
&l medr BluMHM S, 8r5 psmmuiled
TPSHEIHSHEHHS 0 (PSHEL 255 auenr GMTL (b
6T6U0T 6T 6 LPIBISLILIL (66N G,
Spmidlev OLfl TWSIH A& Hanmer ASCII
SN (H ereoor 65. @&5M@& Blenmer 700
ASCIIuletr @miflsmev gl 1000001 Sp@lb.
ASCII-865r &pHlemev w1 01000001

2.7.3 Extended Binary Coded Decimal
Interchange Code (EBCDIC)

ASCII @il (h weomenwll Gumer@m
g 8 I @HUIG YonUT@Dh &b
&MU (h wemm IBM (International Business
Machine) HimieierSsmed 2 (HUTSSLILLL Gl b
1hmieu6aT SHeor eoofILbILITMlaserfled SHBHRI6D
LTS HHESbSHDDILSTLESSLEADS.
&h3 (mmuled 256 ETPSIUHEHDETE HELLITET
pud, ASCIT (peomuied @mui®h Oy
SIBmeT, b weomuied  SWwEiEL
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sewflleluTiseafled LweTL(hSS Geauetor(hbloeuflen,
sresafler @iuiisL  ASCIL peanmuledmba
EBCDIC (emmé@& ommm Geueor(hid, SiBg GLimev,
EBCDIC eomuied @Souiti’L.  smeisemer,
ASCIIufed @uwki@ld SewllouTnsE  Lrmm
ST (b (pemmemit LommHm GeuswdT(Hid.,

274 seae ufllonhnSHnarear @b
srBlsmeo GuT®h sowm Indian Standard Code
for Information Interchange (ISCII)

@nal Blomfleserfleor Le0Geum)
TS IUHBHMET - (HD MSHITEHD GBTSHEED
QeSS L 61 (psmm [SCII S, & gD
8 I GeMILh wWemwr@Lb, earGsn, &bHs
(pemmufled 256 6T(LPSGIHEBSHEMEITE EDSBILITET (LIGLLILD,
S Sigdetr oletreotsm) Gemmudesr (Department
of Electronics) 1986-88 Speur(haurddled hd
o 2 HansEI(h, @HH ST
GWLW&3eY, (Bureau of Indian Standards — BIS)
anmshsTeTeT L (beTergl. OGS &S
GO G weom weliCasm @muil(h wemmuied
SmeThgeil L g,

2.7.5 wefi@amL (Unicode)

SieweTSHG| BefT6or SHeooflLBILIMIlseT LMD
fimemed  OBTLAY SnHemhsefled  LTaieTSH
LIWETU(GSSILGD T eSS &MU h (psmm
weoflGam” Sp@d. ASCIL @il (h Wwonss
In@ WlsLLITLIeOLTET 6T (WM SiTedr el G
ST (b (POMILITELD,

ASCII @mui(h wemm 89° Sierefled, 256
TWSHSHHEHEHHES WLEGOL @GMUIL  IguUD,
ereor@eu  ASCII  (psmmuiled Spmighleold LMD
e0@rm 1w Blomiflesemer Lot (hGLD emSILITET (PIGHSSl
2 uefled 2 6iT6m MM OILOTLAHEMETS  EMSSILITEHLD
&metr ASCIT @MUIL G (pmm&& S mHesaisdsme,
GMlUTS, BLG SbH oomdsermer SO,
LDEMEVLLITENTLD, BISHEVIBIE, S60TeorL LD GLITET mememM
ASCII ufled smaBLLITET (IGLITS Hlemed S HHDE).

61601 G5, 2 606 DiEMETTSHG)! OLOTLASEHSGSLD 66T
GITH wommL  gOUGSSID  GETSHE
2 maumssILCL & “WelGam.” @Muil(h smm
@ g  169° weomuled 65536
TWPSSUHEBHMETE  MEHIWTEHD SmedT OLHMS.
WeoflBam @I (G (psmm, Ligheorm Hlemev eTsvor
wonuisd Gl liLpGHarmg. S, 0SNG,
LDEMEVLLITENMD  LOMMID  SeoTeoTL SHheor  jeofiBasm
GOUIL (b S L a1emewor 2.66D OSBM(hébBLILL (heTeT g,
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2
8
8

()

4000

4880

3880

J

4320 4800 4v20 4600 4820 4920 4000
3 ¢ oM | @ =3 Q
3300 3020 3800 3vo0 3600 3800 3920 3000
@30 @200 asoo avao @620 @920 ardo
2 sHE-NEvH qqe] 2
9= 3
0320 0220 2820 V20 2620 0820 0920 2720 2020
mn ac
8300 8200 avoo 9600 8800 8920 avo0 4100 9000
@ her: & | ¢ %< Wm o
o & |pe
¥300 V220 W0 V620 V820 V920 Y70 Y120 Y020
A o ® |0 & 8D
6300 6820 6620 6820 6920 6100 6020
8300 8020 8800 8Y20 8620 8820 8900 8v20 0 8020
G e | b 0 G i ¢t (s
S «» o
L [ iy
L300 1000 1820 L¥O0 1620 1820 1900 Lv20 L1020 L0200
0 o | @ | ¢ & O &8
SH BV e Q
9320 9020 9200 98920 9v20 9620 9820 9920 9v20 0 9020
P ke
0 |P: cle|o|e.
5a20 6820 S¥20 5620 6820 5000

ikl BE

)

g

750
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% €200 €800 Vo0 €600 €800 €900 €r00 €000
G b |83 g[8 s C. 3¢
2000 2820 Vo0 2600 2800 7920 o0 2000

L
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T000 1800 Vo0 1800 1900 o0 1000
] DR
o | @ | 8 o oo co
0320 0000 0800 0v20 0600 0800 0920 0720 0000
e X |lala|l® |~ (003 g i
400 300 d4AD0 200 920 VOO 620 800 /00 920 SO0 ¥20 000

8000
Y000 V680
Wwo | @ | @ [Coxo 1 @G o W £ |Ds
6200 6900 6500 6€00 6000 6880 6680
w|Ww|.o ov 3 Q) (] | e
8.00 8900 8500 8vao 8EA0 8000 8880
wr| O | el aw ¥leg) b9 uo
100 1900 0 1800 1000 1880
wo| T |G | | AR @® ool @ (Lo ¢ 5
9.00 9900 0 9va0 9€a0 9000 9880
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L00 0 5€q0 5000 5880 5680 5880
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200 500 a0 +Ea0 880 680
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€00 €900 €vao €ea0 €000 €880 €680
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2Lao %FD% a0 2€a0 2000 2880 2680
o0 | 9 G, or © )
1.00 1900 a0 T€00 1000 1880
W @ m.”_w. O o @
A
0900 0rao 0£00 0000 0880 0680
i; % bi Q 1 %
L 900 SA0 vA0O €do0 ¢Aao TAO 0do 390 dg0 290 9490 V40 680

100999171
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LU DrIEE|g
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B [ ® H .  EEEm

nGaI&Hmab
Sa&ea6d LiflormmSHnsmer Siolwiflas snmhme @Gmuih Wemm
American Standard Code for Information Interchange (ASCII)
(Hov @MIII_L 6T(WSSIHSS6T L (hLD)
SpmISlev 6T(PS ST (Alphabets)

Spkisl6en LIgS\60TLD S m1hemev 6revoT eTeuoTevoflemev | Ligleormm) Hlemev

TS S| SH6IT 676007 (8 19L) 676007 676007
A 65 01000001 101 41
B 66 01000010 102 42
C 67 01000011 103 43
D 68 01000100 104 44
E 69 01000101 105 45
F 70 01000110 106 46
G 71 01000111 107 47
H 72 01001000 110 48
I 73 01001001 111 49
] 74 01001010 112 4A
K 75 01001011 113 4B
L 76 01001100 114 4C
M 77 01001101 115 4D

® N 78 01001110 116 4F ®
O 79 01001111 117 4F
P 80 01010000 120 50
Q 81 01010001 121 51
R 82 01010010 122 52
S 83 01010011 123 53
T 84 01010100 124 54
U 85 01010101 125 55
\% 86 01010110 126 56
\ 87 01010111 127 57
X 88 01011000 130 58
Y 89 01011001 131 59
Z 90 01011010 132 5A
a 97 01100001 141 61
b 98 01100010 142 62
C 99 01100011 143 63
d 100 01100100 144 64
e 101 01100101 145 65
f 102 01100110 146 66
g 103 01100111 147 67
30
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B [ ® H .  EEEm

h 104 01101000 150 68
i 105 01101001 151 69
j 106 01101010 152 6A
k 107 01101011 153 6B
| 108 01101100 154 6C
m 109 01101101 155 6D
n 110 01101110 156 6E
0 111 01101111 157 6F
p 112 01110000 160 70
q 113 01110001 161 71
r 114 01110010 162 72
S 115 01110011 163 73
t 116 01110100 164 74
u 117 01110101 165 75
v 118 01110110 166 76
w 119 01110111 167 77
X 120 01111000 170 78
y 121 01111001 171 79
Z 122 01111010 172 7A
6T600T WI(hSSH6T (Numerics)
® . .. LIgl6oTLD S mhlemev 6r6vor eTeoTeuoflemev | LighleoriT ) [Hlemev ®

ORGSR | gy (8191°) erecor eretT
0 48 00110000 60 30
1 49 00110001 61 31
2 50 00110010 62 32
3 51 00110011 63 33
4 52 00110100 64 34
5 53 00110101 65 35
6 54 00110110 66 36
7 55 00110111 67 37
8 56 00111000 70 38
9 57 00111001 71 39

Apl erSaImEseT (Special Character)

fAmliyé LgledTLo S mblemev 6eTevorT eTeoTevoflemev | LighleoTiT ) [Hlemev
& MS (hapeiT 6T 6007 (819°) 6T600T 6T600T
Blank 32 00100000 40 20
! 33 00100001 41 21
! 34 00100010 42 22
# 35 00100011 43 23
31
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®
$ 36 00100100 44 24
% 37 00100101 45 25
& 38 00100110 46 26
' 39 00100111 47 27
( 40 00101000 50 28
) 41 00101001 51 29
* 42 00101010 52 2A
+ 43 00101011 53 2B
, 44 00101100 54 2C
- 45 00101101 55 2D
46 00101110 56 2E
/ 47 00101111 57 2F
58 00111010 72 3A
; 59 00111011 73 3B
< 60 00111100 74 3C
= 61 00111101 75 3D
> 62 00111110 76 3E
¢ 63 00111111 77 3F
@ 64 01000000 100 40
[ 91 01011011 133 5B
@ \ 92 01011100 134 5C
] 93 01011101 135 5D
A 94 01011110 136 5E
_ 95 01011111 137 5F
96 01100000 140 60
{ 123 01111011 173 7B
| 124 01111100 174 7C
} 125 01111101 175 7D
~ 126 01111110 176 7E
& ILmiie] —
=
UGS -
giflument eflenLemiid CHboSbh:
1. seofiLBLmpludledr smLowi& fEwessEe0 LI (haserfler ereuorenfldemas ereieumm G LGS mE?
(S oL () i1 T6d (&) Geuii(p Homd ()9
2. 69(( SIB60IT 6MLIL. 6T6ITLIG] 65 FH6MmE0T 6MLIL (hIH6M6NTE OSHTETOTL GI?
(1) 1000 () 8 (@) 4 (/) 1024
3. ASCII eredrLIgH60r 6Mlifleum&sLb:
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B [ [ [ ® . EEES

(&1) American School Code for Information Interchange
(&) American Standard Code for Information Interchange
(@) All Standard Code for Information Interchange

() American Society Code of Information Interchange

4. 250 eTEITLIG) 6TEMS GSMISELD
(&) #Gevrr (Kilo) (&) 6l (Tera) (@) 15 L (Peta) (FF) S L (Zetta)
5. Binary Coded Decimal (psmmuiled 675 56meur 6T(LpSSI(HESH6mENTE sDEBILITET (LPLGLL{LD?
(1) 64 (&) 255 (&) 256 (Fr) 128
6. 1101,-6@ [Hanmeor LiglerT miblsmev S| eTg1?
(SN F (&) E @ D (F) B
7. 00100110 &asmeor 1-6dr (AL 6717
(&1 00100110 (&) 11011001 (@) 11010001 (r) 00101001
8. &S 60T MN6D 6T 6T600T6006M6V 6T6TT SigDEV?
(&1) 645 (&) 234 &) 876 (Fr) 123
LGS - b
&) e ES6T:

1.

®
g o~ W N

SHI16)] 6T60T MIT6D 6T60T60T?

1-607 AT (PEDMESTET 6ULHI(LPEHMSEMETT 6T(LPSIS.

(46), 5@ HaTenT EHIFEMED 6T600TCUITTES LOIT M|,

(28),, 8@ 1-67 BT (PewmUied 6SlemL SHITEOT (LPIQUIT S, GT60T SHTTEWTLD &Ml

TS GHESHEMEN [HemeaTausSHE60 MEBILITEHISNSTET GSMUTL (H (PewME&m6ITLI LI 1GUIed(Heb.

LSS - &
S elevrm & eei:
1. 6T600T (L6 MUT6D SiLQLOITEITLD 6T63T MIT6V 6T60T60T? 6T (he GBI (b H([Hb.
2. S mHlemev 676001 (LPemM — G| EIEMITS,
3. (150),, 6@ Harmer Emiblene0 6T600r6uTTes LM MNl, SiSHEmET 676001600 16MEV 6T600T 60T &5 LOIT M Wi
4. ISCII @i eusmpss,
5. Gl (b: (&) -22  + 15 ()20, + 25
U@&3 - T
B 6ot EH6IT:
1. (SN s LysiTerf] LIghleDTLD 6T6uoT6menoT, EX(HHEMED 6T6T0T60OTITS LOM M M)I6USHMERTEDT 6uLl(LPEHMEEM6IT
exlurf,
(S») (98.46), &G HSHITET EHIHITEV 6T600T60TTE LOIT M M)Eb.
2. LN6dTeu(HLD LI6ITLD 6T600T S (EHE@ 60T IAMLILA LommiLd 2607 Bl lssemeras Smevorss.
(1) -98 (&) -135
3. (®ealGs: 1101010, + 101101,

(&) P& 1101011, - 111010,
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