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...Glancing through vour book I
find that you have done a thorough
Job ol il, and | hope the book will
be successful in popularizing the
computer cult...I' very much lock
forward to reading your book when
il is in a complete form

— Dr, Jayant V. Naralikar
Tata Institule of Fundamenlal
Research, Bombay-5.

The idea of introducing computer
technology to the Marathi reader
is quite laudable. Shri Kajarekar
deserves lo be congralulated for
undertaking and compleling
successfully this important task. All
those interesied in familiarising
themselves of the operation and
use ol compulers will welcome
this publication whole-heartedly.

... Writing such a book for
readers with a background of no
more than high school level is not
an easy losk. Special eflorts will
be necessgry lo handle the
difficult problem of explainiug the
intricacies of the devices and
circuits in a simple and lucid
language. | am pleasantly
surprised to see that the author
has succeeded in providing good
explanation without employing
complex terminology. Wherever
required, he has also altempted
(with good eflect) the use of

— Contd. on cover page 3
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AW BSA BN Aed A€, A T HI@ FOAA e FE A
S dega Arfeenr 3 AfeE derdi i | orEaamt, gaen w@w-
fir iz ZoA19T AFEIPT ASA o= giEAas] I8l R gEmE
A ] AT SieE Fe ATEEE T19 goel s aagan avd-
A ezt WEr AR 1 3 of. FEREE o i
25 2N S A
»ATE AR fAzAE dEEE AR’ awdr g
Tl ERmEra 91 et R, Fea fmatmeae aten wafies
SR A iR ¥R oW R em. B Ter W




Lo 4 (P

ST TE AAA Adr, Y gumdl @R AN w8 mE A
14 il sfed @7 aufy, ‘€’ = WA ‘R A TP
vaiE2 o 34% omal ‘ gef dEalaen §eEfa @ meiEaEd
g g gaw fada wfus sfag sl w1 o7 FE TSR
HeFEl  Rawer 95 a9 IFd a1, RN 3, 597, eHare
% 77 WU (A% &% ARa A, aAtenash @, w4F, e @
7= g7 faearer SSEaO SEnAEE. §FAR FEa A Jgd REEE,
TA wy|oy 8 ¢ faTm? 4 de b TEdas) @ g ¢ AT
71 7% WUAS 99e. 9a9 ¢ =N w99 S Programming 3R,
1 TG A ¢ FAE 0 G 579 FONTH T Fen
71 z2H C aEFed 91 TEE WiE 9i0e afd S g% W TR,
HF A1 S ARG FI AR,

dptiqdaan e D qeya et a3
FAN AIMEM B3@. — TAF NSHd WAl ASEMIEA AT EOEEED
SErErE PAF U5 S ot Te A1), 99, e siedEad) ( Hard-
ware ) TARIa SFEIEE o v ), onEEl GamiE gEd,
A NN FE, guy fismfiE, awifEtsa fieagn, dHe
T, WARE J9eE, S-AWAY! 991 9 @ gend aEE . fEw
F57 GimaE SaFE SR T feae R, a9, sk FEEaes
T5Eq IS GRS, G SE FH WOUEFGE T AW aae
( Software ) G 18 ST N TAFEAST [& &A€L GO0
IeFidEn CREEEE S T@el A%, 3 SR 4G4 Ea
o1, SN A=A FAE aE TEEA GAEE AR REE F
aeft; e Adrm A sofia e J Frea w4 aE 2= ==
‘ Fieqg 1% weRog ’ A, SH\® oF SEIFA ( Programmer ) @
qaTFEA FW FE FEA SIAH A1) g9 3Fe Fearacd | A G-
T FaT FIH FEA ATGE SOOI TG AR 8 e
faladza, fFagar steae Aear 8@ I,

(%) SE@ ®3a fEAEF anl 69 T, TR @ 95w
da%1a 3 fasten fami) 92 wike. 9@ o®@A, e qeAE] w4
fargs Fea AT FGde T GFEMEE ATNES AAET /N A A
g At At gl anal e swE erdE. BEE SEEEn
FAY A1), @i IRz g IERTE 99, IR TE, SRS
FE AI-FIA qFR L. Al ATFAT B ST WS WA, at=q



seen @EI *ne

ST, TR FERE A C TR el wWE wa | oEE
I HE A F || P SR GEE A A S AsE, FEe e
TRAF T i aE q10F arfiems e ere sEed, s
e isAEEAT EEE e g4y @ weEas ((flow
charting ) F€) A% FASA AN ITH ST FGY; AR FORE) fafEre
FHE] FiEFaME1, T MdEear dn-suitEr w1 sifE e Far
FAI ERET 919 94 FFEE@ H% 383, Micro-programming-g&a-
SRIGA-T= a@mE ( Hardware ) eig@=ar 4 ( Software ) i
A gy Af9FT CFES AR, 99NAE 99 § aisHaE seem 2T
&% A 4 AS FHE [T T ARO AR, T AREA A1 i
ST &4, enas) A, FISEIA 71 gEFen S wa gEl uE
Y T Qiie-geA dzaah qfEg T A anl 9y g=gar o,

(&) fwaren qidsar I8 AR fEEAr IHEE ACH
994 1T gedlar sEde FEFE g9E el ¥ gEREEA geada
A & &0, @ R dww 3 gt e mafagn
A FTFAN TS G, F P AR AARE G, g7
el 713 4 diam gEAl, fEd), sRadie quE #2, dewiers
faram o Heal 3. MiE FeAE gEw AvE 3935 3. 2 e
Fwzd (TDC) 71 A|EN 9% e G ara s
@i wige@l B, C. L L, € dex1 8z@1E 39 & o0 wign a1 g4
AR d1ed AR, Al afEe o daiaT Seqer gar g ‘2|’ A
q1 AEEEA e A, A A den fEE 39 zead) WA R
FERIZ FEFRA Tezeedr (Auha F1A19e 31 esasiqas UH s fas
B9 AUS qEmiAl e o swile ddae gl 02 e ¥ gafs
T AU GEAFIELIATT TFREE ATE UifE,

(&) "o gAEER A F0% Fa #7 ww oF @9 5
TR G 08 (/% W A W aFEdem FE e
T A0 WEF B39, A1 SNl o 39EAE g6 ), 01, 98 afe
sl 9T a2 aFiafsg FEmEa femia g@aiva ( Investiga-
tion into the Laws of Thought, Mathematical analysis of Logic )
@1 gl A AR i s 3 9w d9e AR a1 R
stiaiwer ge= faafiard fagin gRad o qeaE w8 eEa e
Had Hebl G O8] A8 £ el AfREE @wEE § faog
|19 AamE, @ T2E A ger) ged dardl SER; R wiEes



goAl FUE erEd ad I fadl dFen a9 FEm A1 AN ST
Friawar, Fst=1 96g 0 et s efeng ( virtual memory ) A2
o g@An oAl 3@ 9% aFa. feE SUERE) AT owl s
N e fEEA (4 e = e ) 750 a9 gow ==, e
oA s FgEn qad seE dfsas atmai fow g e, gt
3 srEEatE @9 S, SEE SUET A e g 3
gzee TaeEEaE T el g ad=n atfla gwen ( Struc-
tured problems) & wemEy faframia sieaam F3dt., a8 aEma |t
B TEE o SIETeE) EaE SAET 'd e A @,
T ¢ A S A 9 BV I @) AEN JF Heeer JEn
ST sAaAm AaE B FEed onmad @ §nEd 8d s
fiez 329 =EAL “ TF=AEE T ($00.00) FH FFA R, A
qEFE ST FS) AL G FEARR TN T eie Y e SEiEn
Aifear sfENe g feard g sk, aerd e e
fizmEl waa AERrde Shael Sk, @i, aifa anen 3 g
geAl ¥ M VA W T .

(@) zaiad Argee, en WAE alrFEEn wEEEn afada-
T4 @A & fAUa 8% &4 @I 96 JF). Unstructured fFap
Ill-defined problems Te0s faeFfezn w9 HFAGA SF A FEUAG
qEeai= e danEE WA Sed g Gdl 2mgde -
gifaT FZHA @FEAR Wi £EA EEfrEn FE ¢ dear-
AT @ GO A FeRGEE % aFdl, §ed wEel ad ad
WA feFE qifEd; oFew FEE d Fm Ase. C ufeav FwEad
sfa’ s FfaEn a1 cofigen giaw @ Fedae el @
Fel dfearrza Fifesm a1 asafiere dft agd. @i Feeae
uFeY e dier a1 eERdiel 931 9gd, s afafafs swEi Computer
art §EE Foaz T AT a1 w0 fear feEER fesmEl =
fazdl 39 £ e, =19 =9 o= G609 dEe e ged. R
faggafa 4 waly aned gd | 70 aFe e | fERad | o=l g
0] AT FE) AARAE A% FNER ANEE geas ST qus)
SAFe Ao suzaeia sk s amfigee sel fagma ar gfaar
A=l gUA Feve A w0 ( safE SifERE o o Swtrea
e At A qY Hoedl ) @ ATEAEA ST KA A
w0 SieaEae Aead fag aug e #), ¢ 3 s g



S T

S8 7 wem g wew |, o) s wws dey ammEre
Ay feamEaae F2 afaFs e gt afads sea ¥ s
3@;&1 HAART e W) o, At dde sEEa &=
AR,

Tand se, X e AfasrarEEar ( Neurology ) fada
Az & 7N Fg=n e aEasl e =i, 9 ( emotion )
amtﬁr d ( intuition ), Eﬁmﬂ’a ( aesthetics ) =z ( perception )
TNl e qu‘m I AEFEA EEE A I AN A
3 9fF AR S8 Wi A A, AfwT T
FUNTETT £, 0 F19da a8 waaEn SHA mi"qﬁ faz =2, Fragm
HUTHE AFIF SE AR T W v w0, i e
g9 T I TR AR fare A, ¥ e e
I T FENTE 332,

(¢) g, GEIFIAT JEFR F &I A9 3= WAV
HEET T FiEeETEe r{—lmm A1 JEIFEAT G3A1d I9Ega o=
FE T A W A e eR, @ a agaq e
W@ AA AFFE FS weA 0AE AT q ufen @B
S T B e T TEEENAAM, 7 f9IE TaE e
3 FgLN AR A, oo wAEA SR gEEm o= ffw s
3% TN FA G A, A EuAT FERENE ORAE FigE
FAE &4,

FE Ta% aften deerEre A, FERE] T g A DaEa
faeaage wersz U1 @ifEe 3 def deeR T oA s,

0 3R A, } gag aqim e,
TAFE, ) Rt §-%0-2390



Pt
.

ATFHHOH

TN 9FT ?
angAt 0 ( Analogue Computer ); %13 sy wmard
dnorw ( Digital Computer ); fasuofl T G
( Hybrid Contputer )

SiEi HNOTEEAT TR q FATBAT AL '2.
qr9 9@ 29/ :—=iFafia e ( Arithmetic unit ); Efaaiz
fFar €5 ( Memory or Store ); fA3zd 3 3w #=w ( Input
and Output Systems ); fpfsim %z ( Control Unit); a1 Iqti=a1
FATER 7 WER-gdY; @UEE  FUEAE HEE SR
( Programming ).

HerERreAT SEEERES W 8
fram gadi= s, B 9 3TEE TEar TUE-EEaY; @
9EdHEIR geai= g,

feam siFmfoa-am 2 23
d@ A 9EdAA A vada 4 39z aiada s Ody
feam A%, awEm); ¢ owE OdA° gl adEE; EEE
TAUIFIT, AER.

fermm wErmfa—an = 3%
frma wgd=n STimde Sf-iEdE fafeen  EEEifFEa
3gAA e ( Binary Coded Decimal Numbers #aia BCD
Numbers ); #2% 31 ( 8-4-2-1 Code ); fawmifa deat=a
S © a3 g’ fawaa 349, I BEa gx (Excess-3
Code ) 4 &1 GAMI STAN F&A A0 AT,

Sreraeren fesoE aed-anm @ B¢
AT < feam; S eaa (i s ); A
( electromagnetic ) f&.



\5.

K.

R

i

SwmaEE fr sl aras-am < '
SUAEE AeRsEd RS e A difwet i fuaesa
I ANCHAT A Godw; sWARFER qied, i AsErEa -
fuar=n AdY; N 3 P 9%/ sWaes; sfaeset g @a1 3
F; AftFeR 2 sl IRewet-tam 7 5,

HAmarE, Aes wfor a=F 209 ET-Eay A
asifuftag MNsrgoar ( Logic Circuits or Logic Gates ) +=NOT
AND, OR, NAND, NOR 7 Exclusive OR ( s OR )
a1 aFifaftsd G 309 wEm; a1 s 3 gt
A §ERW FEEa; e fRe Raam aaf 58 sey
A T 3 S A AR TS IR Az mRA fir-
A 25 SR AFF I2I; ge= fienfas o,

axtfafiza swara @ar g 59 <2
TG G vl A Atd A A A 5 R
F&4 rEfEmE=ar g,

ST AFSHIE FOOEAT SrFEo e
IS T FE-GFOT A [ETeT quA ( Half-Adders,
Full-Adders ); aSaT#] #3001 d-qa%@% 9 (0-4070%
81071 ( Half- Subtractors, Full-Subtractors ); G TR
415t F Gof ( Excess-3 Adder ),

FTF TOAT  Multivibrators )-wra 2 0%
fafeala #u% @ofl ¢ ferw@iy’ ( Bistable Multivibrator
* Flip-Flop * ); [fe9-991q Rife#at ( {oewr ) fimm dei=
qizell; fredat den fwnd g € dea e ggda stz
¢ femiA orE Fwh ? ( Binary Counter ); isise eqqia dem
feramiffa 9z ( Binary Coded Decimals Hei ) iz
a1~ Z20F T &7 ° ( Decade Counter ).

F9% GLoar ( Multivibrators )-4T R 0
fa39% @ ( Free-running or Astable Multivibrator Y
gl qzat FAr e as-fafs 9% awof ( Mono-
stable or Single-shot Multivibrator )-E&a%1{} @l ( Delay



e,

.

ALE

RS,

v T ..

Multivibrator ); Wseztar aiz3a! g ziEtIwEF e
A1sA1-¢ g<F qof > ( Shift Register ).

o wgfaEsg ( Memory or Store ) 730
A a FaFar A1 G fiwaes adad FiFle wuzeH!
F21 AR Foo ffE HHE, ozl fZAE FE 3ad, 99 3
wifte s{F{3 A9, ger-adF 7% ( Data Word ) @ a3
% ( Instruction Word ) At dagdle Azl sEear; €ae-
SRR T qFEA=HA (27 3, WAEH 29, FafeT e, -
Fif@% g ( Volatile Memory ).

a3 d 5o 7 Seqa A= (Input & Output Systems) £3¢
fzzw 5 ( Punching Machine); 99 29 , 99 712 3 1= aEfa®
( Readers ); @-§a@% gwar ( Buffer Memories ); g6
TRe@faF (Converters); ga-72m 1wl (High-speed Printing);
A e, Jead; %4 3 294 ( Cathode-Ray Tube,
¢ R T).

waorran fson fepqia ( Control Unit ) 7%
FrigedEl AM@e 3§ FAtE Fa; gEa-iiel ( Instruction
Register ); A1 FAF-AIfwft ( Instruction Counter ); afire
Aza SEAE  sgEASAl FAEN A e Awen G

wElE @9 v disar ( Address Selection ),
Tem-ArsEEE ( Micro-Electronics ) at frm oEde
wrgfees mofa 282

g#fea gwoan ( Integrated Circuits );

e 974 ( Magnetic Bubbles ).

AT A SO A GO 9 @A 2%
IS 9 ( Programming ), s¥Td §MIFFIA Gi3a SFAA
great=n daar) @ik Of); g T, sl ST
F3A TN FEA AN 20; GIF FACIR FCEREF; GO
FPIGHAAT THA e e WEA-STE, N ST
SYFAL, GEE AN A% A @ weE
sfeERa aa g 3t |4,



e AN L.

afcfimee : faanai= awaiesia 9 afnd fsgam ( Propositional
Calculus )

ge% faad, feaFEy 3 @93 fwm; Roae e
faE a faEdy gt giFfkF eeaE aizvar] 9 @R ardm
afirel) Fell FOAE AleEr; aEn Al 3zdF ( Negation );
g foar Ay fGaRide #faat™ geafaa fFar s (Conjunc-
tive Function ); A far sig® fumidie BFer ( Disjunctive
Function ); ¥fiwagfes 5% ( Inclusive OR ); S fmidie
grawaifen fAges ( Exclusive OR ); ¢ ST 7~ & *-37a Gaardl
sl gfEadl @9 ( Implicative  Function );  @mzifas
AFUTREF fFaiE; @ Staw aiaE) .

gfa-2 22 uNa s @GS T T EEd @l T HESS
g1 . 208
gfa—R Zusht qiRaifs aesi=n aRamE /e, R
dg mfe 2%

iz &
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v¢

3ay
@Iza 1%
BECl

K

@A Fad

L]
qqF 1
0 St
CEAC! @il
i, fig
wftEag wafEng
FFFAGH FFRFET
TR FHZTA
i+§ =2 I+5+3
TS FASI
s fag
aefameg A=
o T
£0000 %0000
ar 4z a1 A%
3 RS
PASTA: A IBLGIE
FFH SR
REIEEE R
F-TE ERCEE
et greas SSiaEengRET
ded gel
faar= e
919 H\A
sFIFR FAFSTA
Set @ Set &4,
Multidyvibrator Multivibrator
& &
wza e
T IRF T, 9T
it = afira) g, FA=A
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7. @ aqF i
2R gEAAEl U eI e 3 ST A
28R £0 CERERIUICIE AFATA AT
8o ¥ SgE g
£3 . Ro FEHCTF JETT
3o 4R gestad FESaA

3¢ @A Rd fEsmeds fEeeds

—=BY e |



ORI ¢ 2
HITER IFR

TAFA] |0 ( Analogue Computer ).
Bﬁilgﬂl'ﬁ e =isfm dnors ( Digital Computer ).
ﬁmguﬁ e vl daus ( Hybrid Computer ),

FEAEE Fa% fEgd s 9 a¥e, ol s (s
amEARr, Computer ) 3R SFH #1€dd & g aif@ a2e.
qU ¥ 9ARE A SO ), A FIeA R Svaides d T IHR SHaRE,
3 @idfie % §nu# ( Digital Computer ) & 9&ga GeaH=1 F93f53
I, A1 T O GFR CEAFITEA TR SFE S AR T 0 70
SRAF AR, AN TFNE & geras =i 41 k.

G GFRK FOAE wger ad ¢ Je gaee avE da GEen
gaw defEE’ ¥ g e 7 Buwaa @ e o FER R, e
afra e Far g Grend A= moamE a@E aiEs g =@
FAAI, dafag afvEE S Fo afena ( magnitudes ) SRS wES,
= F-EfEEE. fSer FefEem dana dumen e,
T 3 T u et %1, fast=an Forear quyatEy a1 w1 At A,
Ft sl o gfafaa s0-afawem e 3 Gaesar 392

dtwiagd ( electrical voltage ), fAsiwa ( electrical current ) 3
Frii=n a1 nmgAter 3w S samE Fieds 7. ofam @ aEda
TRI i 3 @i gezifase e afea 991 gEFa SR SR, 9 A
et =N, wifaw mafas EEaEr oF 94 IgEadl #, a1 =0 TR
afmieT Fel-aifan s FRoarE (5 wedl s feen sEeRE
AGRET 2 1 TAT IO HE AEDe 7, 3 G gedml A aweE
AU FAY-SfYFG S FG1. OF 9FG H9H, JSARAF GEdE ®
FH &1, T FEsAE Al suFSadEr SeAn ST,

fafaa sim2add =aa Son=n oA SER RWE ERa
S0 AL wi-v& s awaEr qefl, B vo wEe e fEE

L e



3 & GO 9Ed

R A1 e aue snfon s ai afen s Fwa.
q FEACAS, SRFal, UEedl IFENHS TG T e
¢ e a4 g2 AR Fea-Hs  ~ ¢ Fad — ‘A’ - wme
¢ RSN ? SR A RSO S0 QA QOHERE R S
79 FE1. q9d, S (FEEes T gEaE ) q0die R gwE
¢ wiz, i’ &, U S g2 &9 B 9w E ‘e’
TEdl, @ AR et 39 ¢ 9 Kok’ ST gifas w4,
A1 W, FEAHF Pt ddfom qRmatsr Fd-sEagon @
FIH GEEFHERETT S Al a1, eNd AN RRE 6 Al
qur d1 FHl-SEET SN A% eaETE W A FA w1 T a9 |
7ifo7 A FRO 3T AR J FEUE, Al GG A1 A FEAdie gRHEiE
fifaa 3 smmEs Ged ReS) A

a7 gffeada, o3 A oRT gdfua aEde aRmmiE—d g
aeed) el ald—arg A weaiFa Fea A= fagfts zoz & Wi
Fien GEEE AR IR OF SR SE; A ar-r%'rﬁ GO
( Analogue computer ) FRUTEE, A=A 3@, i qed, TR A
g, 37 7. gRAaT eiE gz J aff e RO SOEE g
qFIR AR el wAE Snors ( Digital Computer ) FaUldd. Sifim =1
Qe gFRide e @l Far e s g g
( Hybrid Computer ) TR amrfr UF GFR Sl € e RwE
Fio. Ee IFRWIE G st 3fied 3 @Eas A Ade.

IRE S AR A (ARl A TRE HES! RUR AR
AT FEE] 97 02, 2@ F &6 G s, At F6-
R 7 30 0T FEAERE QU 9’ 9. * aﬁaﬁﬁr A A
afemoTid} ST qeiRESA S R A S FEl T@E &1
fafizren e B3 30ENs WiE ued A ade @l JigE, € R
sygarT SRfEEE B R fan fafsfes ol awk & wea e 3
fafiqa STl 3 o7 Faat Ade, ¥ @l e fafaa siferRl @ e
T THOIAT A SR Wi, SR T A3, 9N SeRiE A
ST ¢ AT %, g el SwEW Far e @kl derr s
arfia giam @t sl ac @t afig F8 FeE § Al 9.

* FeraEaEEEdE | fGera 34 ean g g W AE.
TR AP a6 FO AR,



FOUTEA OFC ;3

Al YR QA= 9 FHA 920 e S0 4=, a7 6T
TR S E GHSAl d5e W, T TEW ¥ 92 SiEee o, o
TIFA 380 2 FHAEF IR ot q6d @ a9 aFide g
34 a4 AR TEEH IR G=UR QU GH S4EE 9520 Ude.
A g S A F, 5 oRkfeadia ffre e aEiam R ool are
43T AR U FE FE L A SO SEE o) s AT F,
1T SAOI=A1 AL, | ABFA AR G 30 EEEkD v TF
9 AT ST g1 S A S g ar
qRiE SR 921 A sEa-FE e Rt 93 ¥ 39T . afg
TR g9 w1 @8 e —

(e #@a  arur Qe 839 | 9ARE 3 sl F1e
TR0 qrof %2 (Fn&.M) C(Fad/EE) < (%, fa.,a@)
(i 1 & R, e i

2 GAIHF 39T gHIE mq AR, A= mEe 9 g Aa g
FIA A1, fE] 73 525 9., 7al 498 93evR =R @ -:rqr% 77
uF fafaest fFar oF SFgawd fim: Ve d899, @ @ UF ﬁmmzﬁn
(infinitesimally small) Fe@z Fmma eEEr 2, O F@dEE
QAT T 9% A A 98 Far 43, Faw, © Gifmeed fafse
i oo @sg D as -w*q?ti'—‘ B S FEES, & 9w )
Tt Al QR } FeET 4 o & quaE (e SeudiE ) 30w
¥4 FAMFREA CFI ol Gl S wer ¥ FeaT’ smh s
FAE] @I,

I G eIk @3l 409 564 g S @@z (Integral)
TR 79 FEq D «F FFA W), A= 39T 9FRI Al @R, A
I AeE e, gRfealiasy e 6T g67 @il g9 wEmE
I, AR A Bt R Heme ( Integration ) o Rrgem
( Differentiation ) *eviar. wFesrawe ( Caleulus )71 afoaznedis
TF @ ¥ T G e,

AN, & HANT 1 G FOANE-FEUS o T g Fe-
FER-SEGAEE AT WS o 397 1@ F{ FTiEed Tie qaw
G FEd THIL e quar qeq FEU & FH FRE FTOFH F2

* %000 77 §. 1. 7 2 ozt a1 A "Gia WA FF A 41 A%
AR S e e,




¥ : ENUEET UREd

o U] GRS B 3% SWe. O SUNE & W FeAda @R
qr wr=d). Faga, s ffve S ool B ary A8 ss Feed
4%, 1 9 G SOUER 3@ P AE | FHeER A =l &
Gz S 90 £ A YA FeREE] e S,

I T OFF T gmﬁﬁm%—aa%m%—ﬁram g% =, qm
T 9aWia fFar Agaia sEn eW® qoRRiEl ( Physical Proper-
ties 1 ) 173 3R #GA, 3 ¥ 2B TEREASAE SgaE, A1 ST
afifan stRa—waE fmar fa s 3gm 918 5, andle Za-
A=A geEs AT gai, et IR aEs agam, 2E F aEE 3, a6l
A far UFES 30 3 R, 3= A g 2. 2, Ry e
=, A 41 gat gEed aRmd e dwd, argads @ afta
T Woe ot & fFd AT e A1 FouA1 FA), 90 §AUF § GFE
Grefadt, Fens e afnd e e A wedEE, S S aEEEl
BRIl =1 e !

qUf e 52, A1 UFRET GUUE AVEIE) FE FE TEal. garad
FZAT a1 GART STF TH dRAT W@ e SAr a A @ wled w9F
RO EE S8 ZiEd MEEuE a1 SAER 39 2kl | die, At
afsrar-fagsor ( process control ) #& zFat!

2 31 91949 g € dimefle weEeaT M) gdlennn sEad
defuq @9 qufEisi=n gaaamE AsEEa ( electrical voltages ) faior
FIONA Gy g ST sga@. (21 GwaiAr Zeegsi-Trans-
ducers FEUE ) 1 g a0 aheEfEs 04 399 FwE 9 g
o} fE SeEiaEE 9ig aftar Iue Fa ew FiEgd RuE A
deden Ao ( electrical circuits ) ST st s,
ST SR SHATART HFEOAT T TR @@ JieEr owd,
qu FEE FRUiEE A sy 9 o wer @ edd @ A
FefRnr f9EIT ugwEal @65t gam Tsar 3 39 ¥R @ AEE
A A 97 9S4 W FIT TR TF qoFS gEE .

AT G QRS a\ee e §RIEE SR
fFEE=T AW, aReEd J99 ( analogously ) 3 guFE! (at
the same time, in real time ) FE FAO=AT A1 AFCAT GOOFS] SEET
THFA GAWF ( Analogue Computer ) TEOT 21 BT,

A (A e, SFIwE g i S SR
381 AFAE A F54 45, gIA G0 S TR AR Senare




U O L &

IR AF; O A G S T R, T 7D s et
ITE Faadl, Sowe, FEITA =EET 95 ( continuous ) HATE A
A T 2q 3 g 49 gz U, w=us muﬁ gc# ( discrete )
SwziA Ul s qREgdia w2 geks Sar enEnE e
( Feortgen ) wiaa. (mvmwr TS (YA WE A=Y, & are
fire SR 22 AATT G ) ) AR, daEgH e
S TP WA AFANA ¥ OFF SHR 2T SO geians

G SEa= SRR TR WAt (by measuring)
TR A €1, F) AR g ans gan q1=g TFAl (A
afnardie ot o IEEeneTmET ¢ qy ? sad mr—*-ra sH FE
N HFR FESRE @A A, @A) 967 wenge wEaE ey o )
9O SIROMHAT FEAT ANES mm-—aa’rm g@&ar 7. A1 ¢ mrwm’
TR’ ( by counting ) = FWaT daE 3 -mrmaazfﬁ TfE G
Sl < oo, auE ( counting ) & ¢ SHEWET TAT % w4,
TEE, S el A e aoh fee amEaE o e sEafEs
qZ T aw:: e 7. =@ nf‘maﬂ Fdid] SET 92UR 18,

o1 A0raEA M o fERd o wmr ais F, A1 ZEA
TFEA GAUES] Aing e, 8, 6 99 99 9 9 ¢ e
gaE AEE A gEw TH o7 T ‘= &g (electrical pulses )
BIEEC TES S SN, A Erﬁtrm A arar g @@ ( fawEr)
e AL A T G 39 A0S WA, g8 O, e, R,

* 39U & OFET guaFisga W A, gwen lTIE':-z':I gar
o Fidie qREME s, e aEdE ¢ zrrr-fh 3 ‘g’ @
FEARA Fradla © AT’ s s ¢ gar T T IEF ¥ AT
T B AT g SR TS 7 “ Seuw ’ 5 ‘wefEg &
el 217 ey FERa 999, @ Si@fag §RETE GTIEFIWI-‘-IH A,
A SR SR 87 aRferdins ST AT FAFN T,
90 SAF UUEET GGG A GRS H9EgE ST o) rE.
T TS A (aqr FAE 912 ) MFA 9N AT sve-
wigqm FErm A7 A @i den ¢ S oz 3 wad, aes
=9z ¢ ats ) ranee ¢ WAl (counting ) ¥ SiFT FnTFE Fd-
9E e =2 am‘m% 39 gimEars =1




& : QIUERET 9REd

0, d9A, T/E Z. FOENE ARG AeA el RIS e 1
i 1 WERRE; O TE e, S AvEd 1 S9EREl
EFIT 3 Giadl.

Hrzam=a seEeaed geaE (A siwe ) afafatue @nowm
gfear s Swesi B gEeE gwe 9@, 3 gunEE
santnE 1w AETE Aeed FUIMYA e 4 SS-asEEE
g afrel BRAr 9K 984 I g4, A1 FRINEE Al qF OO
AFFENL TIOR fra GATR ST GO fEU A BT, s
Rl Dlgta' Computer FIEIE.

SRR GIEAAMT A0 FUEAAGEA TEAERE W AIB0 AR
2o, fen e} 3941, i GUEEl a8 A T SRR A AHE!
§17 FeuA {9 © enfafaww ’ GRAr ¢ Eafagae * (memory ) AT =AEE
SR, IEIE FY, HOA FAR H‘raanﬁ AYS-AGTA  TOAEL FI0-
SR T Bem w0 A anRieaR qEe, Sl FEsigEE

FHAR @A GOFS! A A SNEE, A GEAD SfaEma
g Sqedr Sawe.

gAzdl g EdE EgREEmEn 9aT IgEe ARl 8d
FyfeE i) aFE el |ifvias! s sEard, suEs g afe
Brr 21 Uad™ 9 €A1 SURF SHerT SR e 39 fER. A=,
Il §mE aga Re-EE-STA R e® ((RU single-
purpose ) S1gaw. @wdIe feEoa Ffrs TR Fd ForEn .
quy et dE, A9 T, geAd A Ed. qRuma: gwEdl gnusrE
fwa gead FH1 9.

= 3T, AFEAL FAUFHIS rﬁwmr g eiaed FafEeS dis-
i 725 ( electronic components ) A= fafuar dar= @i, qor &=l
deT) eA-edl AEl 399 99E o|d I @iFga e ﬁraﬂ GLIIES
Fi7 ffgeed @ 5. € % (2 ) gds 3 o R gHe
qrefE amw (2 )f‘:{:n FGATEITEAT FATGATA TG~
e g o ewer e @ia defbEe, A fg gasd g
fradi= gean silae afas® @,

1 1 TR SAqHE FH FagE FE qaa s 2
qrEd SEAIT . G Gl e Gy aufEEete gis-
wifa fefea 9% Uz 7%, @i af = S AT
a@mtﬁs TR g R IwE w % (FEEa 20 % ) Wi Bk



GRS TFLC

g4I, 0.3% a1 0.4% I Ul ax TF F5ed, O gANS S
HAFNT FAnF= Fradta, avE Ry gTUR e @ 9me E, s[va
% T em%t 9U1 3TV TEY A A SRFRERS g, @ fF
TR 39T FEHS T SAMEA =9 G I S TAOI EECER
quT SUeAIB] ST,

fepereyoft fofem worareert winvorss, i mn g F-
agElE Afed R A, gu Tren o aus dis 2 F1, WH THTT
HIUEE WM SR FW ZESN TERS GO S Gt
TFOR AR, J§ FLEE gl F UEle TeT. T WU, ¥ TG
afity A= gEdd 3 A 939 FUE 2N,

§e & 37EE O ( Continuously ) afwo 9@ stgmar warn
TP g2 i e, fr, AN, TART AES 66T &=
EANT AT A T 36T &, ende IR, T e 7
T (rw ?Tm)maﬁﬁ/smn ﬁra@*l”rzq,a, il ey
AT SRR FieET 33 S 9 gEEe siEH S I 3
i #iege S 4, & aftia & ( in real time ) gzw & gEEan
e, ¢ Fquarn ? @ Filel sampling =@, & S SE37 Rasa o=
@ e fias), e e da Prae, s ewde WA afisEd
U9 TRS T 39T a7k

Hel TR AR g2F HIF-L930- SR TN T B
FA91 A F ) SIS SR Al Analogue-to- -Digital Converters
A TR A W, Sl SO0 FE AEIR S S5
HES FEA ga1 39,

= s qriﬁm”ta:r G AFY. AT g FAR A0 gz
Aleq SIA wEE W T ad, @mH, gdfhg afade
ST A ( data ) $10 ©F Gagar aﬂﬁﬂnﬂ @@ @, Digital-to-
Analogue Converter A% =19 J5m= T @1 Fifedi= gaumo
s T Ao ( electrical signals ) fwior #5d 3 gaE daor-
@l Tigae gfa afirg gz TFa.

7 AT @R a9 F, DD 9FE STES RIFREN
Afeaia siqal 355 Rl T e (Hybrid) g <7g,
TFAE. T 3 fqg 1 e, ainsd swkey e FHTEdE 6 G4l
SN FT wGAl. CF UEdH SHa mEed qRaers T qEdla
AR FR R Seefaven qReme dam (Converters ) &3



¢ s muFE gfvEd

AFIFAA qGEE SR @ AMAE R e sREan. e
FUElT aFd wERde SR FenEdEE e FE GEde
JAE. 9 A1 FG FH GGEAE A RE gad §Figa g 5gE

F[ G,
3 S SFER F9E dma guoEeE] mi aifes) @R,

2




QF ¢ R

SFFT ENUEEAT R T FHIEA

a9 I ; AT FEATEA T WS,
GO FOEAEAT SHE OTarid ( Programming ).

S dnuEEaeE I HefaEr, SumE S SENa ageedl
SnF aeid gt A fegiater 9ites S&a =2 @R 1R, & &3
= e mEh FEedl sire gn qERdEiE e,
e afiEE B A, ——AeAel S19F SEed A HRE
ST @SS 9 A T AA S S| afna ( sEafe, deafia )
e BEE SR AR STt e ( current electricity )
G Eﬁqqﬂ%ﬁm ( magnetism ) F T TA JINME R, q07 A0
1d) 7 afed mead AT Foo., aemEres ( electronics )
€1 € AUY FeEEEE G ST A -AE SR, o ] S
FHERT ( SAFRTE 99T ) Wil FeA A0 @ HE1 OF 6w 9
TR HEIE ST A FRO, el ) o A e FH
T 71 TEEea wuika 7% | e THE siEe TEEE
Irew Fol s, @ RS AECERTA. aF A9 F1F g6 S A
R Feag =it 35, AR F12 giefHaT s (R 6 SR R
3 T |0 T A A, ¢ FETn  iiaes el F=E sEe
o HIATA ITUH TN SET SFqF ke T GATR 7, ST
FIE ARG A1 9 e FeT oy e A §iE IwA e
HIEPAL. WERTE: A TEER TEEEAE T g i S
FATEAT S YA FOS1 SEdl 41 AYIE FHI A .

s gRfEadia, @1 el Sai 9 @i wErEEeE 991 '
F) A gauwEa cERn Suitre Ead, FAE) A 88 FET @
foar @l foaht d28 domdl @ 991 sEee S, T, S
@A T FATEAAN TF S B AR AW} AT T TR, A



20 : SNUFHET qREH

W T FNTSTEea 397 saws fa wie gusm @1 e
TeARle TRe WOl oA SR WA o g R
JIAFIR IUTY SRS, Jo ] FVEES] A1 TG At=] A2,

GeAT GO, © SFHT, GeAAS A GO GIE FAR
2] A1 MEn, A Ak Do Asesen g g e
ey e WR, 71 aEdael FeE whE o S gdle gedl
TF FE——GHED w1 E Ao meude EfewE smen Fﬂr
A TR FEGG-HE€a1 (nerve system ) FiERE /@@, A% @3F
e wer=n @ Al Rl BEinea FaEs a @ 20 o -
F3 B A TG 9 T a9 T Feasia gifed iz UEA
T i F 9K 920 AGaIA.

A1 gem-=rEea i sl w1 99@ 3TN SR @ ST g
uTE S A, 18 I Syl S M g .

HFAT(OI feRTT ( Arithmetic Unit ) : 791 &% a7 sywaa@a
fram szviar He. feifea afva daomen ‘TS TSR, 4 ¢
fega 0 41 02, ‘it Grefet s gem wm wE 7, ‘r'ifm%
IR GABF 5’43??(&'1 U%d w4 FE L7 ¢ ar i Brar 1% AFIAT ¢ e
3IF F1% ARG & RUK FE HAT-gEen 39 w9y @1 T @ Foen
&y am% 0 1 qig oA S F WO 9 qqd Iqi 41
YA wEAE, W gANR CgauF afe SR F3 00 @ gas
G GG S, 1 G IR FE AT © S AR
TR, A1 BawE wwEl smw eEh o Nevma SeesaiE
( electrical voltages =1 ) snftr st ez fFin Sunen  diwwarerh
T & WG A uRfEie Fam, o8 AR W 39S o,
¥ e A AR SRR el AT R A ( electrical
circuits ) HIFA siguima dig OAF SEeen fag smEE. (a
A F A AT ST 8 A O g R e SEa. )
a1 FoAAE] VT ( resistors ), diwuRE ( capacitors ) ¥ qRfia =@
O 92% ( components ) 399 @A T SEEE fGg SR
EEEES ( amplifiers ) e fgggzs swmaaE; o fEy I@Tﬁ: ACIES
( diode ), ZfFmee. ( transister) . AaGaa NTFT TZFHE1 ST A9
FarAl TR Foo] AGdl, geTd= FE 9 a1 Asem gzEiE
aas, fesAT-gzned siEam au afmsitas saeee %im?iq*‘f-i A7,

12, SorHel aRee afakie @At ( waEe aide e )




SF QU EAET 3 FETSHE SREE ¢ 22

gl St 3 sl R, wEuee S afud Bear afvaren a
FEI FPRTER TS A, @ B, o st aftfaye Fem
e #1563 F13 arerdd, (7 asﬂaaa) A S AGA 9 & TR
AW e A 3 AN ar FAR AR A B FoE ELiGs
TZFAT FeBA aﬂﬁ%ﬂr) g 3gE 7 faawm fag wgam. 3
A1 GUATA AFAE GRA AN SE9Y StzegE g1 R A
TiEfEs We auad 3 gza 9.

TACOERRA (e €afdEaeE ( Memory or Store ) : =i, g9eE
'"Ha"r:{ S e Tf0E G STEA F A4 ¢ T (AT A T
AR ) A IZAFL. AR B AW AFSAAS Bad FE A
O simaf R £ o afa /T, U IEE geFiEn
sania wiges e zmra aae T v = auEeEn, FaEK
sEeeA g A Cfega an’ FEn et ARl wma d w0 @ o
AR 933, A gz SEdEE AYE-AYed SUAEeE] IR, i
T TS 2R A9 fFanE R S

7 fwS 19 FY Fed a9 e g2 dme o, o uae 9
S I ERe F— GAueEn sEem ol fheraie sde M-
5 ffvs fEd fRG @RS Rt R, B oo e
ST AT AT fSFoll Afa ®Weel oE oF AWy, fFa 39
I SR AT R Suses s SHF HAEW A A,
ST YA WER YEAIE, A9 AT 9 eHE firzeTd s T T,
It FIE QA GESS 8 U WIel eEdl; 3 A Sl
affda T SEU 9 §9EI9 SE 9R e Jae-dEs—eet
dl den aoFie STes BN, SWFEET FATEdd ffa w3
WEFEJ ( magnetic property ) 3i=A1 TEGR HIYTET STAN Fea a0
S, ¥ S S, e TR F4 T WE FEE
ARG @Y. FET T UG T GEER SEIRG GEe
Hoed! 15,

3 s srom = seam A son < o S dson e suR s goE
3 &1 A = amdte d9 Sameen d9 £h. o g aE
FOFEAT aﬁ F7 S, AR & G S S S e
o FrAER ¢ Rl * w e A s, ( FBeHRrr—enia R 1% gt
i/ GLFAT ) Za5id 71 s99E8@r Input Mechanism T, FE0=A
ERI, AR Fe S AU 3[R GO AR i =es e




93 ¢ "@nEET giigg

qis &, 71 A (Output Mechanism @[ ) 3eqae FA=on FRWG g
I8, ( 3 + 5 = AT I, to come out Y A A Ao Fiy
ZUZUS S

ferams Ao ¢ afnade R seie s EHE IR
Fe1 que Tt gl 6 2, RefeEr sisms AsFL 9un AT
STFRNI=A FNISIER 3faa Fer SEr, 21 3dfer ¢ 9 muaE. o F5E-
F M Feoz afng @i Fegews wa FmE ﬁT-TF'-'
4. =1, %51+ =1z Wa ( paper tape ) JOTA, I SFILATE §H gO7
e feag Wl Firgetran gas g5 ( case 3 ) BT e
o fEzHEErE 9AF F1F A sE, oW amfie sha g
UAREN SEIUHARTERET S76a1, g9 o] 49 4] g2 (keys ) aTa"Jm
ARG FLF=T S fEFm FAR =T E{%Tr EIEACLENE Pl it
3 ATz TaE ANEUNE siwEn AN 32 q2am | rans 35 AAFL
TiEd &1 A, W BEa A« wewar d%e. smh Fmen wwEr
fazzrs Eﬂ’iﬁ F13 3 & BE gzefie wfedisr @%0 e e
wEdl 12, 4 i oft (punch tape ) SowEE A foEed
ST SIS Aile RS 125 ia stear ( Far fofa #15— punch
cards— €% Nq GLHES T G ) fafns GHoen Bzina fafse
fEa-e9e faion seda sel disar 3ma, 2 ey aRom e 8t s
aF"r AFH AT FAED A men Gire 9% RE ang deE
tﬁﬁrﬂ%’f FHATFR ¥ A9 SR 999 TGS Feq 99, FEas gaur-
Fid f5fia 2vade a9t =i RReaHa Mamas aaer zop T ar
G ?@Fma‘mﬁm T ( magnetic ) 29 ¢ gaeA e’ S,
% qiEaa e q"ter—eqamsa I 2N % 9EW =) 45w, au Al FHFT
2y oA Ft Smia Geed s o e ATFEL I FOI-
F1#1 e TG 3 aﬁrn:{ a1 gnEET enfiEvzig v kg OdA
“ Tt ? ST AL, A9 RS ¥ g,

* 3% a1 i) 4@ wend FERR, ¢ swan’ @ A S s
Input, Output® =T szl fAEARm ¢ =@ Brow G Beee?
( a’t'@rc‘cf?) S ¢ AT ggew fFar wza? (wz) @ el sigefiai
FAH A€ FB1 MR A, 33 Input F41 ¢ AT’ 3 Output
‘3T’ & AW @eEN WIEHIEA 5% A . I 7 Ik &
% SHEEE B,



S OUFES @A 3 FETEEE] S L 23

ST g ( Output Mechanism ) : a7 49913 =/ QW=
A 450=0 38z SHM 2. o aivar) e g st
EF- = i FONE-I AR -FT . s A d90a qi
AL TEE IR GAOEE gEfERea zafTe TERIEYA T
EiFd BT T2A-ISam,

ez 7 3iaa & =18 dunEE) @i gEFEe = F 2.
FR ot FERRAErE 3R 95 ) 0o g 9 ( moving
parts =41 ) Hife @@l @RAT wESTA WA, A FAMAl EIUEEA
ST A TRuel A9 AL @1 goEE s swaE, e gREuE
WA @ 9ed. FERe am ¢ foafe g ( Peripherals )
TEUE.

fﬂ‘ﬁ'm %z ( Control Unit ) : 9% SeefEes I/ YW F14 3
QRE-GEFI anﬁ e §uuEde A 9 99, oo
qEA S wE A rr?*;r%ﬁ FAMAY =193 a'i OIS O FMAETES S 99
wenal 3%@. @iel 99 SR 99 §9F et 3 ald 1 S s
sEElla AT Ao A1 FaEea 21, #gacEE R = A dEE
IS S8 18 ITE= H19T TR 30— SR TR GeT G-
e wEed ad el da @ g A, 9 aha sfres F6
EA TFiaCeR @A Ag @ed. 39 e FZed o fafrhe
3 AR OF 92718 (wbrator clock ) sr@d 3 @r=a1 &R 39
S faaifa wae g feifa amtd fisaae s afr siwir ze
& aftey BRan gEam.

& AR HIE 99 o g IuMiE e i w©@ ok =
TEONS I IR FAT ey A wEd BE o @ g,

T FOTAE FAE T ( Programming ). niftrar
IR 1 A FAN 32, SeqaH 1 A fes sEmy ame
TF 091 AGAL A9 A1 egidle REar 2 SnEEE wE aE), 5
gD G GANFET IPANT F&A U= AOEE SIFAES S SaL a1 2o
TS A GRREEE AR SR Mea-eRE @ gEti o sEaa
S FEEER F0AE O agiea sreeh), § sra mus g gre-
gl FAara Aizeen 3 GER aEETE g 8n | A,
SN A@ING TG T A FON 55Nl AEF B0 26 I, e
A1 a1e5i1 Programme 3 Programmer o718 =4 353 21130, a1 s@of-
38R B 29 1. TR AEAR R fEE . 5o = g



2y ¢ GAUFHET 9RAT

FEEER ’ FH RO §9eE SRR e oEn. d SR s
computer operator &M,

Tt Gigarg=a A= SR TEF-2F a1 FH -1 9=Ta
7 eaf=t wieofl gow sidl € S STgR. YU ARG SAUEEAl SR
Wi SRl gl 2, a9 AEETE wge, & 5 TR a9l SR,
HE1H T A8 AE AL AW, TREF SRlel oAl diEofid a9
a1 8T EUAFA SHAART, FIRCAE! IO FEN SR AT,
R FI ATT AHA R HAAZ G, A A AN AEIER F FFER
qfaw, e 2. BRa qR geeEs gnE el Reen gl e
g qeFie 4 e Fxan aRond o8 s 33 A afve e
& fFar 1% Ao o Sk SR SESHE 8 SR A9 3
oS FE g £

24



OF ;3

HIUEREAT SAFTANGT T
faom oEdieh wfvEar,

Tz 9 fma Tedis rw d@e.

0 A GEA AT (=1 AT,

nfare $@ ([EEE adle WEwT SFE ) afEha e
I Free S17 3 erFian G gFiE s ¥ S1d), S| aFw
¢ 1ed giffas o, o[ TG0 a8 fFar §%a 31 #) dieE SR
% I AR, AL, & GAEA AT, © FF S, AT FE, *WF
F4......) Spl A §@N T FOAFE A ST T WS 3131'?"
¥, SHF FE..en. 2% FISEIR NOEE TS WS weR s
SR S FEF gEe A enel w5 | A e 3s G e
Sl A CFA Tt FER F1 a0 & ant G e e ®
Atw. =i 5a% wz (A Al SR RN o ae e, ) et
I?ﬁﬂ'ﬁ? F4 ! AizEaT 74 ! ¥ 129 qead 04, oi9 86T oHa e
‘Heizaw wig’ @ ygdl FERED =AEe T,
A9 AsA FEAA1 Ieed S QAR Bl 03 e FEr R, A
OF gidhE mdE ok | agen w6 & den BhE smd o wm
20|2¢ % N 3Gy ¥ TAW Iie. AN qu GRfgd SEeT A
9gei@r FaE 95l ( Decimal System ) 2@, @ gEdiE afmea
SAITE ATEG $iRd, 90 catel [Feved F64 21 g NG aeEre
T2 fFava SEf-EEE ok ¥ snar g e
TAWE YEAE 0 O % A1 SEE eEiEg A qETEa SHEITEd gaa
% 5 g sfen sta. 21 e dd TG $F ¢ T 0 R eMi,
I S g ST, 4 gEET S, ffragar “ 207 & N o
3 erifaE siwiomEa a:rﬁ%a”r e R, A, o fefemar geam A4,
1 G@A 55 SRy =1 S|y &Y 3 Eiﬁ I & qtva-a sﬂau “ 2 % A
I 293 85 W, A = got Aeen sadAEr aF 6F ¢ ¢ g




9% & GOUERET 9RE

T STER gRAET siF Yo @1 EEl Sl A9 FH) o%ﬁ*
[qmmm amrava §@9] STERE O FOAIE@N, @i aEi, qm
AR WEIAT TF 98 T | I9E SigA @ A RS wre; 93
Y ( TFEAT ), AR (a —1) & (@@~ ) 39 ‘U T ueE uE
SEAA guT AT R, 3 ma?a gi-gz gindle CgEE’ ‘@z’
2 o7 A 910 A 9l G 9 FEAH FREE at 0F-3 ~a-11:?ra
e ‘ET——’T’ 2 sanianE =1?==* ¢ g71 AFEAH 5 a8 wEA’ f{w
AR I:ﬁﬂsf Cfrg 7 IR ¢ BrEd A e sEaa gn wet @ =z
FOIR &) ¢ g ? @1 WeR e, EAfaE g ST, ¢ g2 0 afesd
g Ak, & 8 AoiE Bika o 39 oF e G e
el s —TEEn A AW, 341 el %, gl A gmE
o 2, A S99 GeAR= e g’ (o) R Am [@ A, AW
CgF? (3 ) @ AL, @e ¢ Al A TRl AW A6 S
qErEA SERAE SR OF S 4R &% 9 C g (%0 ) Amien
TN oF sigdd O 2R, @tEr oF ¢ A age Fea a1 ! i a
TRE ER = SR

zzAlA TEAtedE yde AfEde e T S i e -
do @l sEE BlErT—UF eEE—siwE el A S
AFEART SR, A TAFETT—FAR ?{ﬂ,ﬂﬂ SRS — i
T TR HeAA 38UE, WANE... 560, RS KR, FHIA el TRIAT
T AdtE a SEAI; T G99 @3 7 € AT AAAT HEAEAT aﬁaa%*
R, e, HqutF=AT AEda A e IsiEe S AT,
TR, TR AEA FAM, .. A T G AT 7
a1 FMATEFT AEAE A0S wEA.

IAEMA, 39 = £XL0° 4+ X20" + 1 X 20°%q8F {30 =
X207 F XTI 8 X 073,

1 G5 qiEAgEA FMEE S@ g9 F, dUEel A e,
nftiade F@aren (5aaE ) e, @ g9z C fefeen SaE e FwA-
03 FHA, T O o e sFeas ¢ sEEas di9-eE
yRaEE; AR R SFE EAvee) sy el 5aF SEet
a5 FUME Feds S 399; i e 9 aE FERG erE-HaoEr
§¥4 A T. 2. 0 @) Four ¢ §edzad edg’ A ofiew FeqAuAl IS
wEr e, qn &t eftwRroaEn At FE S wEal gew fEan,
oF RS, Al eEniERd §uE 19 TR G FEE q9 46 A, 9




FUUHE SFAGET W Lo

gaR, Tt A gF SvAEr 999 wR A Redi—d@die eeEn
HFH €7 UEEAE TERE g FHISE He a0 & SHE -
TR T, T, EAR....ZH] 95 giw; @it &gy @EEE 9% 99
e aX §@= qEYE A gaE A 7% 2o |

71 S T FAE SEET Sl e, T et
SRl g SISt AT 8y, gEEar o R wnflE aumn o SR Al
ST A ¢ e a9 ¢ s Etffimmfim Y TEnn
9T e, ds Al e ST TR, g mtqam ‘uFm
Sl THET SNEdR’ AT, 99 S S g, AfF 9ed A
e SF A qEAE SF JAME S 3 TR0 af 4
s SR T SEER SRR A FEA T NEEER, ¥ FA
759 B1d, 2 CEEE §9e.

¢ geq § % A A o SEHFER A TAEE AGOS AT,
( electrical potential ) Fi9eA G SIS FW %4 * &N &0
ST 72 33, 71 FEER F18 FOR TREE ( Dekatron ) AEM UF
AeNT STFW ITeedl AR, STETAEN AleH Aifed &N i— S
afif =R, Tiak & 9 0 ( fuorescent ) T &1 ST
qFIE; O SFE 279 9 AR (5 98 UgA ) aFE RV gd,
quT A1 AT AT 0% A (anode ) 7 =r=AEIEA 0 § % oW
FAH SR 781 I3 (cathodes ) SIGAM A AN @A KA aﬂaﬁ
qAIE eSS disEEE (voltage ) zFE@l gUES Rl T dEEd
FOE OFEA ER. AEE T AR, 9o a9y R A
(g, scaled ) 7e4 72 A, g aaem(-qrﬁ SEISER IS
az =l diwaad fag 399 SRRy @ S @ & W SHEER
T S A, wi @ gaA sten sheRiE wEl e 3T,
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R 39 A%, oI G50 48 T2 Al — M SEE 3
305 20 far wfE A A =l ¢ FEel SaAl, 6 A A A
&7 23 AE TR-AR fFmAisEn awa ( wake Faeitia 3w,
BCD addition &) 309 FA=FEA 48 TFAEE €@ & gl
=¥ I90F i a%EE 9EA 9 4l ¥ FEA ATl @ qEA ST
w7gR, 9% Fd €3 919EA J FeS 918, FA S .

F:tga 73 (Excess-Three Code). ‘g9’ =Rl a9 A9 ¢ BRI
A1 ? ¢ e v e wietel SR FEEEL @GR, @ S
GOdie 97 AT TREA Fo S, 90 § 2 gAEE aEs; @,
RveaTdl T | 3 @R dwrn stw Agdtear TEed
(vemsw weiw gARA) W fEA wT AN, & A andeer e
siFr framm ww av® Wi, o fagiaran gefegiadt Sus o) —
oA = frmriwEa wEa 3 ( Fai 0092 ) ART HE FoTAT
awTETER e firw S amAr d@E g g aeR fREfaw e
o qEeTA, 371, BT g R A fEaEer (T R+ 1=K
fwmiaed ) 0%02 & & 043 3 7o 3 7 firAm £7 00ty ® 0 A
framey @ | 0232 @ fERMATEAITE (0842 - 0022 =0%00 =)
v a1 <qF] FEAE GaEEr, A9 A gawd agr e °1 feeE
Q] A, A7 AT EAIAAN aftEa Fea qaee A | A &
fazam ot ¢ r”szfja. &g 2 l- Excess—Three forms ) TzOI0 UEd 3 AT



fewmm e au—3 ¢ w3

az:a. A ®qEe SiEEr g@me ¢ Ba wifel’ = ge w0t 4R
3. @Rl FE a7 i ( o1 ) 7w feaE &, ( 1) Ramifea (s
BCD ) &8, 4 (% ) frga & faeht a1z, et gomn szaus .

BT fewaiFa &9 Haq &y
ger| T Biet e ( BCD) ( Excess—Three )
0 0000 0000 | 00% %
? 000% 000% 0%00
R 00%0 0050 020%
R 002¢ 0042 0%%0
L1 0?00 0%00 0892
L 0f0¢? 0%0% £000
& 0i%0 0%¢0 £00%
© 0%%% 0%%¢ 20%0
< £000 £000 100%
& £00¢ 9003 2200
{0 $0%0 000% 0000 0200 00%%
22 20%2 000% 000% 0%00 0%00
3R : {300 000% 00%0 0200 0%0%
23 R%0% 000% 00%¢% 0%00 0%%0
21 g8%0 0002 0%00 0%00 0%%%
£ 822 000¢% 0'0% 0200 %000
R3¥ ¢%{0%0i0 [ 00f000%% 0700 | 0%02 0%%0 0%%%
Rwe | 227%00%0%% | Y00% 0232 000% %%00 f0%0 0200

B genaaR wiswen et siEnfing 59 s S ¥ ena qEee
%, qU1 aegd] UF dEEE e e =, ) gnoerEn Fgagdia ar
A SeAwAvE] g8 €19 oY, Sieaaen aftarn ( R fedaEn)
AV 99 E1F S0 B4 92X § 97 i —nfnaaen e 3F wg-
Si% 99 S qaaa e ol B & S e s
Hiz AR, T 152 € 3 e, doder WY 1 9w
T FA FT DU AL, AATAN, A ZA fErear B syie
WA 9REEA AN SFA G SN I iR ., A=,
A FAAGR FA FOET GRS oAt GAr 3 awa @i By
TFRA 334,

71 g fufsa siEnfada 309 #3f #uaEl § @ @ifas
e 199 P21 [ TFR G93aia—( ) TerA atsiad sadl fAga A
SN feadl; g (7)) gaar faa) sl fad, 21 19 Radiwa 2 s



¥z ¢ MEHET 8@y

X TS [ S, () TS ATHAA 3 T FT G, FRA
B wulefle 390 7 ene= 9T TEEET OEF 3, ((TENS uEaT R )
IS AW AGAT, AN T 3 T A6TF 3w 1S, fer A
3 991 F64 @ A2 F) A, () wFERE AW 3 el feaes
=t L n () FedlEr @@ dag e, qan (@) 9 s3Ed 1,

% goo0 — & = fFEsq
+33 40207 — R o, o, .,
o g20% —  TAW o3 4 Brya sy E; A
- 00%% — 33N Fy; AL
20%0 — ¥ W e S FrId §9 .
T3] G AA F-HA §eId IAE0—
¥ 0302 02%% — R I BIq wieeh,
+ 3% +o0%%0 gooo — 3IxEA ,, .
58 10%¢ 42— A IE B+ B
izl
- 00%% —00%% — ¥RUH HEIF WM % AW 3,
2000 %00 — 43 1 faq wigof.
IR (@) TR A4S IRE0—
38 0%%0  %0t0 — R i form wfed

HSR = 088 1 2000 =Wk = oy

¢} 3320 t 0030 — s A AtERE
EEFET A EREl e

= {aaﬁmﬁ 3 391 ¥ 9 SRANFE
LA M 1 ) O o (s 2
g 3 e,

g0%%  0%0% — <R faaq AEv,

SHIFSAT A 3 A F A= TV R A AR, TN
e A 3 e e genEn sEn—- a1 gEE AEeT FeA dee
FeE 2 fgaeiE T Aa 9hF & da9. ¥ T A
eI et T BE (8 TEEET WA 4% sEENEaT L0 TEEE
SET ¥ @t A9 AA0E A7 951 ¥ 20 7 AWa wow (B+f) |
fa i @ gavar 37, Fad 0 MRETE @19 @R, e 3409

—00%% + 00%%




fEam sFalE aF-3 & ¥k

( itia 2 R ) sifiw Swe s, A o A i

w 3iF 77 Wby RS ufi®a @@ d9a smewd & awd 2
(o00t2) Rzt ST e,

© g A9Ed AteE Fanita e 3 @) ads w=h s
A= A7 [AUG GHAS, A FIR AT IIEA Aqoed geatdt
309 @2 fZe) =2 .

%83 Z%00 %070 0700
- 33y -+ 0%20% 0240 0%%¢%
2304 & e | B
¢ 00%0 £ 0000 fo%%
+00%% - 00%% -+ 00%% ~—00%%
0700 0%0% 00%% £000
R 2 0 LS

aata BElF3 GeaEdi= T RSl wEET ¢ ¥ s@eFia
Fiaa AR RATAaR s 3 ((ee42 ) fraan w7 3@, 3133 53
HIE, wAfgn 3amA 39t fHeaEn, ¥ 0dE TZEA 3 a9 ESAY fed;
F2T A1 BRI TRHAE 3 ST €l€3ﬁ’ 3= 5@,

raa aeEE. avmaxaﬂ% T O AR, Femd A3 4 7w
8% Y % swmE Wmdd @S =, s féma = FAE
W GG 9 @@ A ew AT A GER A1 A50, A @ w
AHTA FTEA ¢ 2o 7 EEET f%ztrar @rg Fa dt a9 53d g9 FI9eA
eI ¢ 2% 91 T’ F4 A9 G e ?—Etara"!a AEE AT w2
T & ¥ gt §ives Ak ¥ T ReTEs A 9% Iesavedl AN
AARE q2H il S 2989 2, EAES @A Rugml Se)
e A, geTi= Gg AEE g 2 e SR gE ¢ e
T I ¢ IEIFEA S8 A fFzdEE (end-around  carry
FAET) FEAL. TEREEA aEd end-around carry FUF  @WE A
@) AT IIECETS JA Geard] aFAF FoA IEIe] A5

q53-R3y = 639, 3% M AL F VA 784 AR
@R, Ao g dat end 3%, ey "l 3y A WF gEnm wgk
(28%-R3y=uiy ) fa@RHlaR. 2. 2



¥& & §UFE 9"y

TIAR TF BT 3 asEE
AT
Q198 {300 %0%0 o0%00 — 242 i Faq aifgol

+ B&% 4 2020  3%00% aooo—-qa\m{ﬁqﬁmﬁiwm—

TBQQ 1o e 1 1% @] wizof
—>+2 ? 0t%0 % o00%% %%00

g
§  0%%% 00%%¢ %%200--=d agﬁﬁ@gﬁa‘a
+00%% -00%% -003%8— f‘aqm.‘-fm{ 3 fefam, asm
FAO T
{0%o 0%2%0 :{ODQ_E;‘H qﬁa
—+ % — ZFA EIFE OEFT A
fafser (end around carry)
2070 0%%0  %0%0 — IRV R Atzvl
@ 3 © — 3T
39 3¢ A FIEETde AEME 1 GRaiEa sl wmam
UF ANER A1 7 =@y, Y :amé‘r, & Atz sufn vy = frg
wizaf A Ear—"ﬁn@ weE A | sl e qeggE R, 3, ¥ 71 S
AEAT o8 o §F I HFE AEAE FQ SEET qEviEe e
A4, A1 AR AW F] BRI TAtEH GO dwt fga wieon
arfor zan am‘mwr fraa sqiwdts Gamistea qReiET Aol o
QRS AT | TEA TEMARAE O&% A W3y W WE gerdn
IFIE TG AL AL ﬁ qi sife RS quEel fiaa Sl A
aafl zaT g9 ( 331, =% gud) @md T A URERR sy
Self-complementing 313 F2Ua,
538 8 ST AT 2 g9 A s 78 e
33 I a1 WS A¥S, TINE Hew FamifFEd w9
sl FE &R Ared, 991 el geftadia F1d v e, g A=
¥ 3o WR ITIF 30 3 AT SOGFEA A1 AAGER FE TR0
ATl G,
9FI 3,¥ 9 TEIA AFQ AT Sqw fgEE sdiwEuimaE «ummm
a1 AL w3, e{5-93 At=AEh 7z 337 afndr Grar 79 szEIE A
Fiar femaggdl F: sifqae ik ] =0l aife, @ ot ggd s a=h
FAROATT = S OF gEROI- AN T2 I S ¢ A & S
f&mIA sEEAE, g0 €= STAAT STASA A A AST [EAE 9ET




feme dwaivE a-3

q#30Ta F@1. 57 93 ( Binary System ), fgam =iFaiva ( Binary
Arithmetic ) 3 g&g7= fZAFifFa siFafm ( Binary—Coded—Decimals
Arithmetic ) 7 31521 @3 A9 Hed ARG, 0 AE A ORI
I A, FIE BHEON & e Femanm qer Sarar) e .
e, A1 weEdlE FE aEiE 699 42  anEide GRen smis
Sz TETIAT AGedd, o A e 7 [eeoEn i FAdrd
A i mAerd @ BEa fzeaE qe) sEde s g .
qu, T AEF, T WA A AqTE A AR q WA
wzu@e&% e TIEACY I E1ET 90 HA ATINH THIA
ARFAR AA ATIAT THH T

e, A1 A FAEed NN eI Fa 9w 9% A9 S
g8 FOAEN AR § A8 89 AT AR, 9 B AEREF 9w ad
A4 .

e



qF : §

fiorgarersar FEsoEt ana — i ¢
e ZEE R
HFIA T Al TR

. cﬂ

ST e
A= AEEA, oiF, S Feear gear 3 aEde it afea
79 EIST AT GAFEA A7 © 27 A € 0 A Hag AFA 7 Afred
WA FH SEEE Ay T mew; e, B ¢mae’ g ¢ gy
J A GFall & 9 2iF st 39 A ads agftader wF sEl
e 78 ekl W R AR & WG FE IEE T gEEE AR, w
qFA QUi A AR, 7da € ¥ A aEdias  wE) qEiE e
aE, A A 9 gEa AGdE FEEA AR s, a9 C e a

qrgarE] Aifed FE4 743,
ard feam. Pt nare ge U D 98 #89e 4% T
o ¢ feas? = 3w Fel 9@, ¥ amae wiEla e fEsd Rk
TFR 7 @EE S At F1F g AifEE @ |ifee ek, gaw,
srEdi= ST FnsnEa Fafen a7 gzl @y (2 ) R At

e, Tl 8.2 AL
g feg &1 ATaui=-aaEage s -A@ i % ()
(=) weEma MR FEFARE. & (& ) 79 EenmE qzee * s
Bl (closed ) HEAg GAIEHES Y0 IS4 AMA 9AE A, S
(=) " =AfEAEEm ¢ g23e1’ * (open ) @AW HIw @fEd

* fega=a aEAld Zasidie clsoed =l open & AT ¢ &%

T ¢ TAzSe’ WA Ud TR ATEAE OF SRR BRemE At

241, fag 7 marE 419 99T qEAR s|eaE A e 2,
[ 7é® TR geL. ]



AeuaE= FEamE e 9e-2 ¢ ¥R

s EAn e W

(=) (=)
SN
il =l

e _}(_:"'i//, (%)

(%) (1)

Al 52 mvean feasem ETOE @ivtas B
(m)azzer (off) em, (=) sE@@l ( on) e,
( % )7zt ( double-throw ) féaw, (¥ ) agrﬂé’f (multi-th ow)
g, (%)W aiam A= AmEE fEaT Fm T
Feqa (%) fewm Fom, Framame ag3@ g 9| A,
(w)rﬁma(mameaﬂ)
AR vk 92 wear & oifEa e W (F), (3 ), (2), (%))
a1 A TERE A, @ AEe 3 e aR A= g
SRRl
fre wraifaa S ¢ e fan zeamn feme (T)
wie RS g a1 A9 siiavenr Raadl oF gaiia sl sev A5e.
Twe} Hl EET SuEEE awn  fEEede aﬂaag; ( electro-
magnet ) FATAT F@T W@ A 41 [EFAdE FESEAl JEE TP
=i, # F192 qe AwaEE fEEn 9.

P e

[ i qFEEa A1 ]
rauy, fegg |7’ AgIE OAE A A e ¢ 3gzEl’ SEaEr 998
‘4% ? S, F4 TEWE S, 35 e A TEIET SR ‘qzeel ’
aqifin ¢ geser * & ARa afEEs S, © 1R ade "—*mﬁ SRl FEAE
kN Saa wARa, oF e &4 ) fFE= T e fead) =1 2
g g AR HAEAL g fead duFaa—° 9@ &A1 C 3%,
i



Lo ¢ HNUFE] qfEg

A% 3 fern qusA iz 35 T Rag rand A= fesneh
A5 ( mechanical ) |m3 Fa, s Fiieear feag gaiar TE
mechanical T2u@r 339, s RS’ Rage electro-mechanical Tzug!
A35 WAL, HHA P A AT D 6w T el adia.
I, Go@F SR Mg S B ( 0% ) &390 gEmEE @1 dder
3 e ql e, 1, ¢ vew Taar s e g, TS qR-
A B @ aFI—instantaneous-T=URY 3% * o7 wqn 3 GHe
7, = 57 2 e et e e A s, et =i
TH RadINEA T80 Radfivda sidedy <t 3z I, T I el g
AT, 90 G FelA A 9 3w, i 2 gFgE 3
FIH =1 &, (T §noEE 3 gt 23 | ), @@ FE @z
% TN e @ 3 ERIN9Z e Fenrana 28 | gaumi=
FM & BT qeazae 2, 33 fragaes SIFT Ay gFER fadam
FAML g s1997 s, & emi=a el BT, 9 <At gz-siz
A Bs=e 0 saE @, entast stea FIMTE A 97T AGAT
A A1l snar Fea 93 :
afearfer e

A (electronic ) feamgy  afemr e samd ¢ wfieree
SRR, (AT SeFIo 29 ST FE ), At Rfesita st
Bst=ar feaarea g ow sngs FEAT FA qGEFA (A0

¢ TIEeTr ST, J g2 waR ¢ szpean? €, a0 szwae ¢ faw ¥ R

o (anode, plate)

Pl

() "

_~ Sl (grid)

7 ( cathode )

(%) (%)

AFEAT &) afwaifas sgreeg ( Fagan zuq ) x
(@) fZ-= =awez (2elis ), (7)) Brem ssreee (2iie ).



euEErE FEamE gEa - ¢ k2

FIRUAE AR W TEfE 6T S|y aiEE T 49 BER FIIE
=%, A AT AER &R A RAEeAA FA= fEta g0 T4
-39 ( electrodes ) FafReA g, AT O, T fasi=al fae
Ao froaz aRard eds Fan garn auEe S6. § agaE and
el am-w:m"ias e ( electrons ) TeuSE FEEEAAIE @ gEed
01 AT 92 ( Fi=n AR qEvATE A, A T, AATE QEHTEEL
SEF A AR, ) AT S A sgieee= TH ( cathode ) ¥V,
gat Tt Az dem & swlad sweesd 9 (anode ) 3. AR 2T
( plate ) =ERd) g1 AR,

FIEA G5 G20 SiNEEl oF @0 ArAaEd SEal, 3 al
SgSEl A1Ea SET a9l @ i T diNF aRl 9 A
e By w3, ke oF H'af‘eo'a e 915 E1d, F) SfiAed S
e FET 9SO A SUAE FEET I AFA G diSEE g g
g, (3 dafed aqeszara'? A= AgEEEEIT ASIAR ZiaL ) sEn
BRI gq“ra"fa gaEeEs Fid 912 95 S1Fa 719 VEad T @ 491,
=0T 8 arEEA ARA SZST Ot aRaw SR 1 EEAT 9O ASHEAE Gl

qu smie SRR SIme A saRH - alia-us FE (FE)
FafEd 3 {7 g 2 sese=l gaEE (CeEe) A B W ’ieEAl
B "-ﬁﬁ-" % 1 GAE 9AE ARl AgHT | aPE 438 ¥ o -
g SATEE G151 AR e dfivEw (§ T G )
gAmiES wEHa Dk, o FEEE SEde A afiEE a9
0 O, FUEAA AuF HIF AR 9qW A THAQA 0 SEEsEAl
wER BT A gaan. It gha e e g BEDIDG
2], 9 aRT a{trﬁq:{;_’f St on 2. AFAAEEAr TFAE, =
frar & s s ( electrons =11 ) SART=AT = ve=
AT WA FATAA. S5 T3 72Aa ANGAE A Sl
FAAS T2 Al FE :@m IR, Tl TR gAR?, ¢ uAn waE’
TEUR, SEEEEA YAET AAEE dedd  agaa t%zsﬁnsr% 7 (L
fafzes Aaledq ) A&, @ msrznur 3 fEfE a9 aa.

e BagaEr AT 39 aeard! A 729 dl RS s
AR 138 wRE A saesEn e SEa-ewd HEen JaN
Szdl- 4 | SR @A acdle ASaaE & Ziar |

Fr_omn s2sed- ZAIZA- Vel OF SRrEd SESET §7SA A0
ST A, — T0% TATE AR 8 gesies 78 Wizl (TS




4R & HmmEET giEy

PR3 gam saese=n @ wwiel 4 Y wm sEesEsar gAmen
SIES ) % F11 98 ¢ 3uh sl Fewa sgleeRaYd S sia aite
Tl FEerd Tar gEE A ! s ASdsy gega=a SEvig
Sfada s saErE Rde oty SF1, e =18 TS T
THY @R g% 79 s€a aad G Tozges fRanidy agear
(alternating ) gaEid%i 59 wFw &6 JEOR gaEEs SRIEELE
araw. [ z3, 3/ gErat=n ARTFI ¢ T O [GEA Aeam FE o
790 &1 S e A S A At A28 fmaar s R U ECIN

frem = 381e=g ( Vacuum Triode ), f3-21 szesened sqmme oo
FAN GAET F6A S FBom sese-zEE-fge 2491 A Fmi
AT AERAT AR, AT ER T 97T AN A sRET 0
G S ( grid ) aEfRaA ﬂsaa dl =ziesed 8% =m 1. |@EET:
a1 WA FHG FAEN IFANE AWE B 345 w6y, A,
T A= T2V fHFiA 938 HoEET gFed avnHE f5E Hﬂ?ﬁ
S, 9RumR:, uFEl B 9% K 92 3 s B A
ST, 3 rﬂsﬁa Fem, & spdt afts owdan 58 o, [
FEEGGA TzAR Fgaar SETSEHNA BMA-A-SAW AR Frsemiar
03E ( FRMST 91N sAmaaE, wam) o 27 6, 3 S
FNAA A7 IBAA AR =R 99 07 iy 19 93 D6l
( cut off &t ).

9% & WAl oifead Sizears, wA=N A9ER 5 39 93-
SAR %, T8 A AT 9A0E, @ gAEGAEE T3 92398 AFE
faim #3231 swm wa 9 gea F-aa e iE f9E3 w0
FTAT 90 SRA FA-1E7 7ok A fiF-a3aid (variable voltage
signals%) |iEgEl gAamAg wEcen 3 Pl aEvmen Asgaea
&IIR FEL I UgEAZSE 26z Wfﬁ a9 o fFatea gu sEvEs
NTI9A G 39 TAE, T FaTAE S amplification F2maid.

BRARI-GEAA=T SnorEmel S0 sERer AR W@, (3 oFE
dEmel Sl e & 9 atiae an. ) 87 & =T AR
eI BRAWAR A, vFat 3 Foll ona F0S =03 Te W
% 77131 518 Fa0S Ala) SR, 399 FECE AR TR, ZHA
arz, @il FEmd anfmaree 309 N agi amﬁ =Afer A7
|aiEfar aREd stz Zas aman. g o BB R qEnR o
Fes & mae far g0 (signals ) gnomma e wEam ol



Rsarer=a fA=mE aMa Se-2 43

4l seeeed) OE ARG | SE OF HEE whe saees & F
9 @A AFE HEAR A $I0E, 4 Age FOES SEEs
£ €1 Hidl 3. € ) @ala w18 REE e s,

A1 NEHIER TER-aaa die g g | 98 fieer. saeeed
0 @fgF TaEen F fEHT 92F fog AR, SREET @ anag
oF gm, ffae v oK geeavenl -3 sEwey ( triode 3 ) FW
FAUNT QU THZE ZE AFRP T ST AR IeuR el ged
TF 93T ST GeFE94A ( electronic component ) X,

‘ifemzy’ ® from AeE gwA A @ 9FRES © SfEeRT
gz ? ¥ -39 geFane & w5 ugg e, aen o9 i FE
FI0ed] e aEER iRE 2nE, ArEfd FEgEEl AR AN $E87
SqEET SR, 97 | GEle AN |itee) AR, Y, divsdT ( electro-
magnetic ) FEATET 39AI FEa AR wHE gERE g’ w0 fag
F3ar da| 3 3% FifEs A

SwasiA ( electromagnetic ) fea=

figag 9 fiwF9F (electromagnet ) A TWEIHAT M
mét siEd. SERERE FE FEAe Rt sy sEeen gEen
AR SR A T o nEAtee Fwe gar fEn nafi 8,
( induce €13 ). & zaMi €1 7 998 T @ SESE), sHe
“inidte FRTiEd hen AR diswt= ( electrons =) %A= T,
1 ZAeEa: AT, i oEE v e enE sEE el a9
gaia 2, 4 Rt fen o A o FE feds a3ed @
qfefesdl aaltg Fem ged. fiemEe 4% @er ad gRfEEda w9
T8 uaRE A, AR ord (AR waE A ewer of, o fREd
TEAIE] 95 UHA] 9591 SEEAA G s Te.

.......... R

* & @ fems Sleguai ( permanent magnets ) a0, GreAr
Srdgr (PR soft iron =71 ) gHETER AwmAEE! TR H3 &
Fo e GIRT 4 dIRQ ( temporary ) #gR; ASIAE TG 9T A
2 B, R Rogw, sl et =, Al ol SEAN F9er SEdl. A
AT FFErl AR A4 FEAE .



% ¢ ¢ QAUEHET 9RES

O A FEA wiel NAgAERE] fan SeEt ¥, ar A w9 6En-
Aiel svj=n diwFEn R Rad sed €. 3 mgh FYFAL
qieAr= Sez €., s afeen meE o oREEn Afve e
IUR-EFIA TS [T 09, oY ITE TAER <A@ IEM-LT Ui 213,
(38=1 Ziwr=a aEdiadl sud=n  JaER AEP) SE-EE B A
] S| U 2D ).

il T GANE SR FF GRERER, G, 580 OF awF a)
AN 3T W@, W ¥ 9% g% Al enaRdt wafld maw
( induction currents) aez®, =it & gaR= S, @ F9% qgEi=
FAFAI F0eA adlaa e feadla ager F9, FEuee i qZ=AT
AR S fer FIBAA G,

a1 e s s Femer ) 3 aieq oF “fiEre rrmA AR
3=, 9 KLY TR FEme aRaA AR i ara o B W
QIYATET ITINT FTOFAT Eqﬁrmgmm A g1l A wEd
92 3. A, 7 9FO §ASA daoed S2HIEE '—'m—s; 4 gzl
Tl FIT FOR 0 GgH AFRE HGSS TEF—AIIETF A, A
ST 21 (s ;\ram)—maﬁ AfE FE4 =435,

2



SR 2 9

TSI ==t qe — 9 R
ATIEE AEEATEA TS TEE 7 fhawr

fafera mai=h Sreemesa

EAIZ 9 femesx @ AWy az% csmenafr" qPESA FAGES
HEAT § SAHA A w9, 90 @ WiEd 9w 3 395w swnEar wd-
IEF ATES FI, qET —41% Tngd FE @R, 2 aef A Ha
qifER.— aid, =7 = qwam Ax sfa gzRad a3, r’ﬂrﬁa f-
HATE A Ty Seeq AGAN, & A5F agEE W o, alerE
FEda 2 91, 4. 91 S5 A 2 &, A, = FZAET AGIARIB] SR
T %7 10~ ® (FEUN UF TOWE ) SM-ohm- TaF 3w H;E,
A= 3BT FIF, FEZ T T34 A9 IEE mé’* S ERACTR G C =L
A3, A0St 3 93 gAieF-Insulators—AE. F5 AFUTT FH=AT IF-
AT TY & 20"} HiwH-ohms~ zaH UFE wgar! AW-dgwa=y
(R AAEFR= ) G G S SIS A7 TS T G R
e} SR, fafeR i 21 siae ( semiconductor ) FER=AN € 37,
eIt all® SAFHU=1 gHETHE] T AT ¢ ] 200 G 341 =191, ( Re°
4. qQUATARE] SH{aR= I90E gFEAE Ao ¥& Ang orga ),
Freratgmar S FuTHT qiw day

TETS qRiEide  fS-QuFad), A0 wml Jdurden ses
Ageeq) Ais-AeFad] s fAfEa @ == m ags; 9w, & usd s
AH Ao EAE @E WA BT A, mm-{% ey
AeAr afEAE A, UG A"l F AFIEFERE a'sm A TEE 7 2femet
T P afaw aTsE doasen e A3 Sew ey FE
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qaET CareF gar ’ ( Collector Current ) TeEIE. STeAT IHTA
A v & &l Fens @ Zfemeed) e ¢ wzer’ S !

1 =R it A9el wheer 'NaAE N @ Far aeaern
v &1 g AeEdaE A A IR g6y enfir Jg-uAe @y Fa
( a1 et T2 Agee) ) G AEFHAIE TFI 4% E@Y, TR Ifegest-
Y feam 8241 — off €11, ARl SEF I zag zrteAde ¢ fiE ’%ﬁ mifeet
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W Uil gaE g s, efn sEn ofifadia smoe aide
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g =41 fAgF 200 21T i3t Teus 00 . iy qaw: o5&,
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fear 9a-ads sl ) en @] “ 2 7 @ siF OafEE Ser, 4 fes
FAT AR Iam AR AR BR 0 w siw a2l Fel wd
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(F=ms Asgaz 43 ) = “o ¥ & g4 794 G A,

Egd GFNG GMSS SN TE, IRmet @ fed 9w
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g (el @7 ImRS SETT & SUE oy 64 o9 A%, 30T
SIF 3 Feger (93 ) ¢ ifmert’ revEm, d wadr Rae agea
fog Foml el Bz, cmed seeegsE) S W aREn Lfmezdd)
a7 9G4, 3 @ A1 8z e daa doaaw seE aEar Aier
A1, HaUEE endiENE gviiEen S S wE A
BERA] FUAl AFA o4 T AWNE A AT A5,

THEFA & 2z A5 gia=d) A, D A e wEaE
z 03 73 R @en wafed o@eem a €% Ameen amikam
NS g2 AR FaFh waEE a0y feur .
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a affsifas e @ F (Rfge): s ars (FfET):
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NAGE, &iF AT aF I(T IERETY
akifafiza Swacoar ( Logic Cireuits ).

NOT, AND, OR, NAND, NOR 7 Exclusive OR (&aasi OR )
M awrafiza s S AT,

Foea defiEET 983,
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fese sy Axge, 99 At FEE A AR #Rg Ja desaee
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T 3@ A FE R R gEFENE R Smem o 39 e
T ¥ ITIF 0E; A0 o7F FF SWIS A A/A 7 AeNd} FOuE
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“ 2 gie. 90 1 A GFRITA A AR TR ST RS E
@ 2”,“%”%3166"{3Eltaﬂﬁ“0” aéa!wgm L TR aéﬁ



& ¢ 1+ HUrE T ufiEy

A dl gdtFssa & AW e eie, §3 ams i Rk
frmin £s & Anas.

A aafrema ey Feed s@ 9, aiaE e afbd Ga aw
iRl FaF w0, Cq, A il fama e dua
e fola s sndle; wevs aFa T oF iR a5 |
AN AT (L W TIENEST ) ST T T R oy R0
&1 Ao SR} Wt 1 deie ], T A A @ de s s,
1 1 eAeq AT TS NG et aeafud) RS wed, 9 AN
GHEAIR-FRT aEaAR - fEe e s 2w a1 foly Fe
AT, S A FT GEE T T T s2A 0w BT @ nfese
¥ W B AR,

49 AFERar T Rl e Fee vy A, GEAGEIN
ar s, at’ 9m 998 vA e g e wews-
@A (due to interdependence) & I fissd
e, eNTER @ gdiua guaim i © e
oy g % owll sndiend) Avwan, en e o,
fdear qEwoll affes ¢ g’ ameR wed wEd,
dizpra, 33 awifafza @wear (Logic Cireuits,
Logic Gates ) ggfa@e swmaa | dnusmiaie fis-
WA SSzA a9aed! 919 ) IHEuE fEar
frzm) 7 Asmarer s Fond @ ¢ gR 7 A,

A1 GUAtE =A@ diNAEE 2 s|edl aRrEd A A
9318 TFRMER | Sikd. 9 aFiA =Ea S Simen ®Emi
“ aifee ? A ¢ s’ e g R At 997 38 34w

FANNE F= FawrE, Fear G anads agdng frdem Feq
A &d Wi oA smatr Far Gea aideg o w1 A 9 da
afoelt few amea, & aftm, reuse @ gren, defm a9 uRS o8
aftrelt Gfzatar oA Feomg aed o8, W F w95 am gy we]
A TAFIFA AAE et aw A q99 AAgrr T G B, AR @
FIH) 397 SR OF 37 feaf @ | qew fenied gaw
o gen Neniimeen ey \ARg, o TR FE WA TWE
[, A TF r—

AgHten dismiEm @, 7, F, T, 7, 2 AR SR s 2w
( variables ) =35 F#1 SRE A 49 FEIE g, TFA. A AUF,




frsoare, i fi & A qreTEad ¢ &2

a0, quis, wuis TG e, W gE= ke SE fﬁ-q'iﬁﬁ
syrddar a2 g :ﬁ HFar— ¢ ﬁ'an o | sufir arr aseEd 4
el quSPET 31, @1 FRIA it aﬁ%ar fafirsz aqaarvzn fafasz
Gear s o o fem FA CWReR’ i o0 ded s
feadt sifeaeaa © = f&Far ¢ andy ? *

T3 733¢ el q@is Al A d99F g A WER
fasi=ar geoath sl Faia F4) @iz syifn g F27 Fa A ¥
F16FA 4@ s gaor ffadiEe s SR gen HEEEl
gar . 3% 3 AF A= EgiatEr IPTR SR @Aa S
37a1 A, E @en feaaws) 7 fegiatEr siast T @@ A
3 32 fAfaeen ST exw Ak,

A1 GFOTE a%, HF Al HEAAE A7 R GEA IS AR
di7 Ml d4u TE SEm AT STRA. 9P e SEgiE 91
" wEEE gRe. 3F AT (au% &g, 98 ) aten g el
3307 A9 SHFE TS AE, U0 o A A Fewd g9 9% vanw
SR wgend, ) 919 fHEd SR AR- G0 ST AR, afgnde
Bz foma feoen 7 dEdiE sess-aee g fFa Q4
FrEmiaT 3% VI A FEA qEEd, ey et ST B Az
S 49 FAE TFEE A9 FA SR AR, 97 FOES guai=
At 3 FATEdEn M SRR @ TER-EEEE 99 STt
o, H5e FAF a8 SEIH ST,

arefl wFET g ( series 01rcu1t) g TEia %Rﬂﬁ (. parallel
circuit ) M FOAE IAEW IIET fFD FEE TR FOR AR ?
qqw AT AR, TS TAEGS HFET &2 GEH.

* A CRE? A ‘A’ aimdie WeREde aReea
e ¥ GurEET SrengE Yer SEQS A, 39 ffire ¢ ant 'adfle
dqai aifE 3 i fSan 78 6% g9 § GaSE 90 SEerE @,
quT AR fAEmE aE T A g FEE gRae 9
afira At A=A 9 ST 26 § AFEA IR I 3R, € =41
e D3 aRfTE Y AR, TE RO R ‘o’ taE!?
far ¢ @2 ? 4] @G, TFIR AR @ gE TvEeEad Sges
49 G QiR AR, 9 52 e A @d wiies
aTred.



e 1 GUUFET 9RFT

Gl i;mrtm
-—>—/ . > grofiaa M/
q faso T9w
U‘)
gofia R _
&
2k P . T wviiga e/
,;,- a fagun gare
(1)
STFAT ¢+ 2

safas dtswRoar. () oFE Ol () guiat gvw,

39 geds WA F, W@ ¥ A G99 599 and, 1T G
SEwR] SR GToo] 6@ AER & 94 A #1a fde 3@,
z@hmwﬁa&mmnamammmmmwrawwma
2 affEad € a1 aEdde ffis qﬁﬁaﬂi—mput—aﬁ TR R
qATE G JeeH FEEEN TEA 93 Jra1 49 R A el ad 9@,
iR fom ( fan a1 feaom ) ware & swmiae 2z fadi-output-2,
A7 Z9U OF A g SE1, A 20, e S23e (on) wde
gaSl & W@ A9 33, @ aFn gzeed (off ) wwedel & o9 Al

o, (@ @it swla dis fewm o), & aftt & (@ w wft @)
A S SO SEE AT CFAF A IST FEUIS Nigey SIFedr .
FONS 0F AEEE SEEE T80 FEUIR. 71 ¢ IeIaenEn ’ faw
¢ qeroTrEn ~Negation =I(-#1TM STFATEUAIFI SFEA 91-
araa NOT & aoarsd ST SIeard. 1 SI96A /i 38 Faumr 43 ¢

F=NOT#*T@I®=NOT F: @ = NOT &, @=NOT &
z. SFEA FEARE A1 (A9 3TE S A & FF) 39—

?:035-:2.

* gRaE= BRI AR SRR g frRen e
I[N F@E; 98 F =NOT %, ¢’ =o. 1 F& TEwia Ileama
FAW™E IFEM Fow 2. 9 gad =ed G wEeIE 39 i
R,

s



Aisiae, sis st aF A1 qreaTddy ¢ o2

FfimeaT NOT Hfia 341 338 B el A v,

e FiA |FiE] Afed! A STTONGA M@BITER  UFGLEONAI
aEdla e R §eRw sw oF ke g9 e € 99 s,
SR E fAYE wigA Remd a® e ¥ ol ford eie— ‘R et @R
( 7ems =ike & 9, U 7 aveal a9 ) T 929 99 at e
g3z e, * 39 S3riE 4Ry e daw sy, o @9 oW} &
Cemfm’ g i’ A felon’ | C Sl ...wE TS BN R, A
T, S s’ mea sEd G ‘Hﬁﬁuﬁﬂiﬂr wE
FREmEd AfFs Agae 9 maey, o ¢ g5 fa adva 8
fiferd sfandl sede s sqna afiawdt w@a’ @ w2
FAl FAORT AEECTAT FnogEar afwEa AND € d@ar &=
. [Aed=a @sgwa ame saa f e, ¢ AND? 31 msgi
ZaF] GRWENFEIE 4 2@ A, 9 oy gRwdd e
&t 3, ]

T9E ) €1 suiel woi=al e fRad, sdeaan foran g
Fiz FEq w4 Ay fefka 33 ¢ & fGay @ Har R (s foad
uF A #fys ) faw 9220 swam muﬂagl nare fAds ? simAs, A
fasazns AT T AR, wud ‘anw, fFar amE, A
anF... faw Fog af uw (fa afiw) R  afmmR
A Tgna wRavefl s8R’ 21 st gd s fsaader
ST qRaTEE OR &) Ean A,

Aot dismaer™ 9 NOT, AND, OR a1 i fifees afes
wiEal gay Teaifta @eada, @S =gkl (=9l 9o niwRe
3 0 71 fgmm ik ) 14 A1 BT d UIRVATIA, 3 HEGA IR
ufifiadi® 20303 9y eaaE wisal AR wROE, & ﬂi?naldn frmed
el oF g¥a FUaE -gwilad gaE fed sRe-TS ) sfRaEE
HET-ay o fead 2 » 3 HF WA, 9 FEE ate-aE swE
wEE-au 4l fead) « 0 »  eaps), AgAT a0 weR@l (on) feam,
z-n qaERl FATE FEAd, © ¢ 4 3 gRe ( off ) fesg “ 07 4
E"TQI?IEH %ma Zd, AR TRienam g8 wiew 8w 199 €4, 9
feudfid dg sAfmEa sAr ca@EE ¢ grgfiafieais gz’ fFar €@ud
¢ Rofinz ? Teval 33s. 29s0a @i Truth Tables FeVaM. (T8
faw [daie SaeaiE SiEdld vk &1 o g aEda ¥R Rk
iz 797 9 € A ).



©2 : FHUFET 9fi=T

TFGT IO} quiat g
féaq = |fea @ | fsvare ftag = |few g | fiswar
(4] 0 (0] (o] (4] o
0 2 0 (o] k4 44
2 0 0 4 0 g
2 4 4 4 4 ?

1 A feafimedie fafre qfiftadl (input) sRfmi (Fes
A o 4T ) siF 9 oiomh ddba @wey s Rk
( output ) FAMI-feuaeaTF-2i% alned =l ot ddy ez
F1 € O1F 41, 99 W wqesd T—
%, OHET QU= ArFaa e 24 wnide il
TR, SN QORI Heq W 8 S A ST
47 fawam; &
R. |EET Qo JEada Bheesns sdws 58
FEA IR ¥ e |
T IS dBeN ARAS SiFEE ae=a gEdd 98
FSHA. & + L =2 ¥ giE | A gug A qu aeE
"M FEC @, auiide IR Rag 9w mus g 7, ¢ gV am
G GWITA T8 ZE9E Fied) @ FE ALY J9E g} wue g Y
wEdl Aaed @i, fRagar geew aftmeR L+ 2=2 ¥ @hEw
TUET AR,
a1 RS FOAT AT feaT ame orRd, 90 @l e
PRl H18T 219! a8 7T AT S ATRF G Ay Usa.
TS A5, O UFEL 4 QNS WO TEAFIA s Garidn o
faz sear e, & ® f aten Fdia @ Team.
9T A1 GFATAT SAIFGUN AUH1 AYF AR, q1 ek gfikfgd
& %% famas 31 9@ Al uF far ofF fiswag, wg (pulses )
% input signals — faf¥sz @37 — o, TFam, 9 I i TR RN
AND, OR g. &7mid qRftafaar 3gnd &9 faadl, & faga ard
NOT @oit=a1 aiddia A THT e 343,



disiate, ofF St 9% A= ReqEHT ¢ 63

FeR=A] faEgaET SR Etenan fad) i—

( %) NOT &t fafser™ sweiFao aww;

(R ) wFER Gl @ smesn AND SolE a9 3@ o,
7, fon fafsitash feam s fa Aismfade =@t A aten
SR 31 ST AMF G0N I &y fesd; &

(%) GwiaT SR @F sfgeedr OR &woii=a1 aiEdla, fafise-
WF = a1 w4 g 3 R

a9 gUER e aRa o envE 219 e fgE S e
gAsA 9% :— AND @wi=ar 32 NOT gt sz st €3 Ul e
g1 dl @1 AND §ofi= S93ard &89 39, fqel ggEad NAND
38 A1 dmEr= qRaa [ sk, a9 T OR gwvfte ST
TJET IBTATATE FH FONAT T NOR =@ a7 e sz, &t awn
H4fyd OR gwoft=nr 18 uF NOT &l siizd IR €.

qI9 A A% o3 ( logical aspeets ) I qasiA g,
a8, P ALARFIT FIH FLONA- SAEAE] A= T —e-
LT SEAE = AiEdl daRe fagan e, a@ide 2W @En
grriH] fAfez-zgna ch‘v"i ( input-output ) Tiafie aftid dad
w3, U0 30 Al SEEi= Foue SfuF e SN IUERE %@,
aFifafiea guuater &7 9 Odt GRS ¥ sTawET IR,

AR ARE RN TEEl AEERl F8 Andl Far guesd
( includes or excludes ), =T ARE= @@= fFar Aa@m
TU3E %41 Wl & WA A0 TR oA, FE FE Al A9
ST BT a2 39K FUT AL, @) OF IR e wR; e
= aHe FEAEREE e, 9 R 4fGes 9 atEs umEe Far
A1 AR GEE W SR R,

IETET G AR :— TH I g2l FE @y 5 W AeHS 7,
NS FE g WG, ALHANS A 9 FE T T TWFE,
TN, SR, AT 95 G, B AHEA T CHa uFR v e G

Tz ) AR CEIR Feo- R ST 0 e T &
gififgear Siev &1 931 AR @6g 19 ¢ 53 F8) Te5iEr @@ a1

TE 2 qor Tt AEF 8 W Fe W, I & e sEE s ),
TULE a‘r@ T SAA AGIFN AE AP A 'qi%né’f AT U
frawr 9t 3ed1 | g TAETE 99 AR HOdEd OF a gas-2ea
amiAY 743 Agear qeial an B S, @ A i ke




WYy 3 YU 9REE

991 FRER AN S I R o5, 7FAm, @ fadien gl
HARSF A0 wegd G o3 997 sim, s aEddte Fensa
feucft =aiforen gads wFen FEar daw. @ia 39 wrger ( Venn
Diagrams ) ¥emia. ¥ gramE win aq A ww@n snwand
T W GAED). T AFAtn aREIR gehEr wsE gws 2l
HAFR <R qEL

c aga

HF! €3 AND, OR . =017 =59 FI=1
“ 4 @1Fen * ( Venn Diagrams )

3% S A GEET #), TEN GEA3 9 T8 wEd
SIR; Y, sla @ e Ao sieE/ane RmEE Thede
WE UG 3@ A A wulH T N "o s/



diwmae, siF i o a9 qeRTEEy ¢ el

faFa sRfFhe 7 vaa 39 wE; | I W @l
(mrm) neiRRa ARHe TER S EA S s, @ e
niaTE 67 e weeae At afa ) :3;% FA A
S G 2R S o UERE ¥ FeN Aeedd RS,
A & fE s A g Redl R STerea wg g
TEUS FRA §NTAE J Aiged Foe. (1 JERadE fER a1 5A
FFTE A ), =i o ydisaaR AaE o —

fad 2 — W wearg, 799 WRA. awAA W A, aad fdud ada,

"

2

k]

13

2

0 —
i3

=

T 9%A 4 iR, w¥Ag T A, aad A .
goaiA a8d (IS SNEE. 3 g 7o 3 A T,
A & qﬁfwa’? frg. 2 3 eifaven nRkftaden et 322

reurst NOT @ a12. faer 2addd @1 918 o e o%.

@A qeidl WA AR (T) f6 amany R s
#Ga; T FewS AL,

v 7% ax Ardia; 9 FE AFGU0 qE W s weqm
1G] UHFE] GO wEw 7Ud A, st foRh R
U AR EE o Ted . & afiiEaf e dee-
@21 AND g 7174 i3, 70 fgar 9 AND o,
FIOATEN b2 frar < rrm:ﬁ RERRE e R P
suRd. (o 7o adia & 49 awad @), ¥l gffed:
7% OR 91 3741 Z2RER. awaa f9=1= A 21 OR 4.
fralor 7 aqEq, 3 wHFEA AUA 35 A RA, T R
mhﬁaaaam%"ql 7 A #1373 @ ©FA T
A T, %, v =11 AND faaid e qEET 9-
T ITT WA A REel SEL A GEET W aaEe
% NAND 7 71 g% a1, ( NAND =NOT AND ).
T A A A A F q0 2w @) w99 ea, @
gfifendt s19iag aQ@ OR gfifedl=ar 37+t 3@z, NOT OR
aaia NOR ufifeadt a1, 4912 a@ w1aiag @1 NOR 4.
& AT AN q e ufifead R, A9 q@en | A
T8 T TFRT AfERT SR 9O I ag=rE A SRee
adl. (s mEw @ GRfedt AND qfifEd=a see-
qftEq-Eer aRe, gu A AuEr SWE QRdEe R



W5 ¢ GO 9RE

a4 @Fme afeud o €@ ad) & oifesd OR ik
ferdi=e o5 Rl (@w=ga-ast o® ) @eu sR, e
¢ Exclusive OR ’ ¥gvm. 2asfiq a3 . aviq ¢ either, but
not both ’ 3@ &% O F@iE. ¢ Exclusive OR? Z3-
i fare fenars 6% aR. sisi=) 30 ST s 9i9-
T AMFAS] Y& SATTETA Ra A=A FAD A9 A7
Haz=A1 RN snEE=T AR S SIeET S
TFRET g4 S =

T IR A=A T4 T FA1 Jee@ Feol, @« IAGA I9%
AFeT s | sgmE wfada stasen aifss wat ast § o@ aik.

AR T FAIARFS T2,

9% gEeESHl & Gl §unEidie omftE g muar A
Al T2 o GUAt AW B0 FEA ANF ANl aon aigE
@, deal F18 Aiad S Fraedai=n smas-sas & fFam s
|l 40, FSEE 7. Faa 3PP 3 | g2le TR A 6
= WA g F=E ( circuitry & funcnons) AifEST 2.

AT, ¢ AR Temw e afte #@ Gigadr’ a1 ones
T R sTeTe s TRd A T e werdy A
ST SHIR A, 1 FFEA 90 T AR & B, q saen 99
FYHECT T & L 1T SR A, W oA el fea e
T R, a9 TEE 991, 9 4 fagia a1 FEan angden am6=-
A FeRBeEA AAFEHET BT HA=N SHLVTS CF I 3G AR
A A AFRA TAE ST 9 AR G 3w, 4 wngem
Tg-faE1E T fade.

%, ThfEma «ftn fivrae amde qegEdai amuE 369
df=simE AR SR, IO CHEAT AP FWAT STTQEE) 97 O gfifa,
qu ST SISF AgoR 9T QST T i—

Raid T ST U e e a9 R SRl
ZiEi g T 9gaes sgam, 3 9m, 9 A Fuand fgge g
gaiFaT fEea swedt fudl gg=a, & smen MiES . ewar oa
wEr #, A feear= a 9 figgd gl w9 FwsR ! & ot =0
A ¢ ST o9l FoA T 99T 9sdl @UR @), awter
qdl® 3| A0 9Edd fER #4999 @29, 3 N A1 aEdde
#ed adid ERa.



disuare, siE i aF At gEAEsY ¢ v

qfeE Mz @ R @ Femst ¥ rd fead guet wme ifes,
TE0R Rgg 920 X FeAER diNHaEE OF AN gEd wgel ad e
FoT A AE SEer der e, 90 4 wieel S0AE e s
A =i, Az, Ragen S99 swRa aErd Frarlle seea @ifesi.
( =fle qeal e 920 ot Feaawd! sme faftRa o, )

71 faopar RS oF S9el &, @ g eI sEEe &, @
S A Sma e 3 fRewrs smentan Rafige wizan Ad1. smeer fEar
2 F 9 Frsel o A Az JieEe 3T

SR oA o qEAl &1, fefgue Atewer gwam wiza FwUEE) ?
s, geaidig 31 emeel SEeAs gRSEE ! F fmeer sEedr
A ¢ a8 aFa F= faEd) F0E e wEears A ¢
qor gFEE 89 ferdl @REnT aGE; $3E FAE] gEA F0AE TE
faga Aid). dear, =Y T8 G Hi——

gearg fear see = ¢ aﬂ% 3 A Ry e R AW
a1 SR, S Rufge A0 @ EHe 829 8 ¢

g1 smed fzar
RIS = ° 7 ( fzan emree )
e 7 Az, @ T @ o ( fx fmer)
At @ Fg@e, av % @ g (& g @@ )
e F aged T } ® F & o (fzar m: fmer )

FEAHIETE] Fal,

@ A Fz@el aF. ¢ A1, geAdi e i i foe;
Ferl e FAE] S AE

7 Rafmzren et uEe Feug W sNead F-—uieed
fra e Sifae et ferd) st fRal wise stwdl; AT <,
aNF T UF 30Ty 1§ ad XA SWuAE FWOE[. SRl A
<A FRRRe T R StEedl fESd, § qFiel §es 2.

qa,gmmﬂﬁ s At #, A IGF gAY WA o
fegg fegdt feafqzm faeamaay NES | TE cHe fod ageet
%1 &l g far FRamU- LFal 199a ggFwel 99 off Fre—wEl
@, azaqqra, (f‘mraqzmr ) Taw sli@de el TFEE @A
I 3.




9 auETET g

A fsFaiasa 70 I5c gl afaE @ wEar Jq), SUEd
¢3 (#) uEn

A
&

i ] L—s— fameme
disgae F =

(%)

AFl <3 rade Rad amfa

(=) aEFs su@s; (9 ) 999 g

A A FNEEAEAEA 93 iR I Fra 49, 29 499
gaiEl fEET F#OML g9 ((double throw ) fEm ar it wiEE
AR B AT IO AR wE ¢z () wed, ad fukieds,
TRV A Qe HEeAadfls @ 9zl A @ smers
a8 921,



feaarz, % A o T WeTHay ¢ v

g0% IR TH TEIATE 9239 217, Tiel AE UF  Fedlh
O FARSTF SIE K A, aAmed o, siw suh diw ( feiea: o
AT =i ) 7% de T germd e afta. geen Ssmiua
AFETE A SEAEE @ SIEWEA AIFAE SR ST, 9Ega AFlS
Tifedar & SRR TEUS OF 3N iR ( exercise ) 34,

FEERT ¥ AR 1— @S FAF e SrRiiAr gsg ¢ FEE A
e aEE e A F8a sl R, a7 Ggatd askar 9 geaE A
vl B 3R et qu @ fuEw amE 3 A geEw A
Tz o AR T, FEA o EEE oF G SR gEE AN
s i | (& fircht ax enidle At grsoare o araA=g T 4T
s FafEa, o 3eha w@ 0 ) A wdar oF R 1EE
AT Fraa1at, o) eaias Fid) Faad AiE) | Faust A1 Fe= SR
Aia F90E, AIEHYE TEY ¥ STt kG i—

( 2 ) 9fe® ge a fa, (R ) edle WL A F20, (1) g
7EF 9 e 3 ( v ) Sidle auEt A F@u. W4id FOEn #E A
FAl FE TR g1 FEA G, 90 9dE AFE] fud) g
a1 3 R | 35w 4 ARde @8 A9FA oFay 9FK R
3 g9u FHEM 9 497 A=A gBAAA FA FoFd [AIAE F 9EEE, S8 A
- IFEH €T AR,

TEFE TFE TER R Saa ¥ e e g s —aFa
wEaofl o3 v ift U AT SEgiEN AEda TFEEX TPl g
A R, ¢ wEAm R’ A ¢ wEau Ad % WA} @l v =l AEE
A 1 TAT 39T a3 = {8, TES TART R GENH A= A
FiEdi . ( STTeAEl Sl SERE OFT a9 FEa S )

S A1 26 (UFEEm ) g weguliEr fafge @iEw &l
erie) goa St €17, Refiuz Aizawl SiFiET ST FA FAA & G
A9 GRFAE AR, T Head Aged ¢ 2 7 3 fHea qgeny “o”
A T snqn & i S2i; At} Fad seend ¢ 27 A Fad
T@ETg “ o ? F AN UE 319, gae fafawe qen e




<0 3 TUUEED 9=

AT gES
TFHF. () (@) 0T RIYKE L LR 022 2R LR ey 8N

) 0. 0202020202 0-2 0 & 0 ¢

35 R FAL O ¥ D000 %300 2 60 % @
27 o Db T LoD 0 0. ¥ o 3

g5 R FBd g ¥ 00000000 2 Y IR EERTY 9

IEFTR FT a0 A qAF, ALFL 3 TGS (TR0 AT T )
yF=a1 qRRadiE i aFen™ gRarE 5 & N8, FR0 A gRkfEd R
zacen gffeadie) gear FU9) 2 @ oaA a€ RS AND I
dey F9 syeadd d TRE R, (F. ¢339 . L0 ¥ AEF wWUSH
1A o STEFAH e =l 459 ).

QUi wiftr AND J =5 € aifss s, age 30w sifin
OR 3 =753 gy =1 ( 2l sfq o @1 STAAER. 6 FTeay
fravm ) 3 gEEiEa ATNiE gaEe Wz, ITSIFT T NOT
H18) wifed) =R, =nar 0 & ANFEA O v/x wEofiEn 18 §=9i-
A ( FegAYA ) & Fd9 gIFA TRV SR, TR FOIH T W 2 CH
SIEFHAT AT SFAENL ¢ 3F T TEA AIFAT NI AT FAR
TR FAT v T AT AT~ AT gFA FEAL, THER FOA,
ST FE=, AT B HF = A qFEA AR G g
FUIAI I.

q9q NOT ¥ @ I3l =91 :—a =9 =90) AR %

0 :

a&q @1E! 0 W 2. A=A FFAT I@E ¢ T SHF K. 3 W qEFHA
¢ (4]
g 0

RA. ¥ea 9 = (NOT %. 1), sila NOT 5=+ 3 sl fass farh,
A, A = F. 3. 2)

T EF A T = F B R)

93, @ AND T 39iq @ X o 3fA & ofF fesam 7 =iF %, ¢
SGFI 3B,

A §473 @ AND =91 - I =%. ¢......( )



s, @i Al % 3 gReqTEdy ¢ ¢f

[ aifvrar R (X)) faedas gifgam (- ) & FHeed aman. ]

T F@E A OR F =349 = F. .. ()
FALFAANZA S 8 TR A A, F. < [ AWF G A M
T 71 gaFFS AR EE SEe a ] AR 9 A1 gawe HEe ah
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SIEF . 3 S0 ., & A SR (A ST A T

1 G A F, 3 A ATFA 6% HEA; A daaE

AAND & =8 T =T G0

a8 et ATeR RS A -+ 7 A1 4 EA
%. \o A7 AF 37, Fpa T FAqH
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U A T, 0RS goran 7 gar. od € a853 g Az, i fag
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. & 2 ga1 OR 3 =R ddy swdl; 92l ¢

Qg Al

ARARF q9E F. 2y qH % F |
0-+o0 =0 0
0- 2 =2 4
{40 =2 4
R0 =7 o?

G AT AR AT S AR, B F. & 1 HF 0 AR qW
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1 &oiE A S @i o aea Aaers e T @A
3 il At gAso i SR AR

+9

Fe—f——
T
Bt

(2)

% J :
+e
()

AT 2.2, &t fafasr sgdear AND g,
( %) =rdiEgs, (°) SFaeam.



A ET GLoat=ar 341 3 F14 : <4
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w1 a1 PNP fFar NPN F0aldl 94731 al, NOT &l Fiw #eal
A AFL & w0 qES. A A A fafisz gEg giraa S s

3T I &9, 4 e 43 dam A0S Szna adw fed.

3ga wm%a 5% €. 39 ] g Few T,

AND |, — HAEA &2 Adie A e ()t st =
77 gl AR, gufler 75~ s siag wwEeE ((§A9 & 'éi‘rr)
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9 A1 3 AN geE, B wanE 2 AR, @ & snrm CEUGEEE]
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¥ o =iz WA, wOHT at rag S0 qH@I ST, O Al mn?ﬁ;a IS
qH1T AT gUfler [REZS 99399 @ 259, 3 @3 174 o shee s,
reraﬂzr fi=gt Al ST 93T | sElee WES G Ta1E TR qE g
T77a AR fAzmn & 3 Ae O & 54l s,

( ) 7l AND guht @1 zfeaeet 997 ala>e R, & PNP

ALZT HGEAH a0 ETH&'I RY FT-A99 @Ffrqra d 9RF FHS &
"'1”3 AR 9N FET A9Y A WhEEAd, RN o v WEEAR,
ZE1 T5EE, 99 T %“qm, AFFE—IE A TATH fc’Fra'a IEFA 3B,
§ TV A8 Sl SRae d9e A 99999 G o, w
t 2w zalE g 9 qLlier qzﬁéﬁzn 7 YA FEEET AIFEA AT
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= a8 3 & 39 339w SR de-
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arafas qF-aer= TR fE S e S v s
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9 e AfERe e 3hed, o s fAaEar (identities ) e
SO Fifaear e o1 g4 G2l 38 i1 YRleed fEl SR i—

2=0: E=o; =%

A+ =W A+A=A (@A), A a=u A aR)

At F=sAfirRq-A=0

( @men Aenfagearsna afre-fre-aas Eae S sea A - |
A JET 7 fofem 7, 42 owh 0% s, )

ST AT A= SAGER A1) S G Sl aE.

Uil A=A [ Ea g 9= WISA o FAE 9 BaE
feaa 1qd. A% € Ay o= e Siefions Sui=n SqmmET
EIERAGH



0 : NUFET qfEg

g=(a+a)x
a [ ]
o @
+ &
|
- q=3F+d
AR -y, Hivar daFq qoar
av fa= Fre e
gA=(="+a)a M=+ T
=3d + 9 =T (A +2)
=g - =7(2)
=T (A+2) =
=" (%)
=T

AR [ 27 rasnar 1, T A G IFAIFT AT 1R,
3] T AR 7 feFT @, T HABLA TGP 0, 2 & 7 B—;q-g;
FEAr 4 : T3 o @Es 4
WA=0, =0 @g=(0+o0)o=0 =z=(00)o0=0
A=, F=0 TwWyW=(+o)=0 =m=(20)o=o0
SHA=0,T=2 WHA=(0+2)2=2 =m=(0% ) 8=2
FRL, WA=, T=2 WA=(2+2)2=2 wm@=(%2 1=

AR Tifeeard, Led aien @1 91 gAlE T 99 997 2 el
AT ACHT. A HeA =0 AeAR AT I A,



e

aFifafsa aeai=n =ar 9 F14 ¢ %2

st & gesl gl gay t—

—

g_"'—’Do'jl_.'- CL i g

o —

"= @G

FFA 2+, T-FIOT T QAT T-HT0 IFACRORT T

WFS =4 ZiFald A EEEs fF fum amae wee 33
F1 39 9FReHF (TR B A AFHR AFTR o{oe ) U7 aHEes
A, 733 e weAg AeEEn . Aedaa fen At o, ¢, @
77l 3FA fyF dE i

Sit¥ =0, =0, a;:Eo:Q-o o g
FA=3, T=0,T BI=20=0:0=0=2%

© |
Il

S =0, =8 dav Ea=5-2= : =2—=0

ST f, WA=, T=2, W PW=2+1=01=0=2
35 g0 GEFA BiSEe 318 ST Ad A€l S AT aRiEdiae!

2 < 4EA FEA TR W AF ¥ AT 99 AR Be ah @
&7 izl A%e =1 ¢ &, sEEt giEar 40! 90 3 ¥ T €Re R
SRR qw AtiEe AN 9 e e TEsd. 1o
Ul AFAEEE Al T,

@ —— Nais

[ fa—

Ara

s 3°&, St widwsaT afgeat SAA=AT ATFHAL,
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qRW ¢ Qo

A ATFIATE FOAT TG
FOR FONT HFF Qo (Half adder, Full-adder).

TR FO ATFF QoA ( Half-subtracter,
Full-subtracter ).

ERGECC G AR o |l ( Excess-3 Adder ),

q@ = AEEN G4 FAM=T [ Ao qavd=n dFeEn e
AT, AR q1 TF, TA STFSAIZ FO FOAN GATA A5
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FAl A qOER & FEEE] 9 I Fh SEean a9 7 F9EE Al
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gEit 309 el @R Al aww deds ql G raes @
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Tl ( €4 ) FIEW. T8 AT A FAH T[OTN TG, FL,... A SET
AGZAN A FAM FEA Gy A A GBI, 2 E9 SO
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RS, S A g9 eaifie siE qnEed] ¢ aa ? s fRaE
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A9, AT %, & A ofifeadiar seea Fet €. 39F A 3 T =R
gIAl F, WG F. & F1 qEad qegd ¢ gaasit OR? gofi=a HAk
A §aged W@ EAT. q9W, AStEN anten FnAvEAl fer
Ao A <R wie T AR 2 Aty TEE R wee
AzZS. |
i ¢ awestt OR ° winfier wn Svefasdl © gadi’ Frmd
AND #zefl Hiesit reos 309 FA ST afeem swnE 9 1,
SZgl AEA 202 A+ AR AR
- A0 A A S alar e aftana dEen s @ R,
( @nt+am =309 T, to add ). TR |l ¥ Fa 774, qu1 quiiar=
2, [FEagan gemda A seedes H9B gRed wwEnE, revs
Jedsq R TR 9 w1 =R, G anddy ad-dEem S
TN A, TR g €A A |, qofl 5@ e, dusfle foer Half-
adder F=UErd.
AE FA FEUH, By -+ Hy B 20T F67 (5 s aferepmE
3% 7 grEl 3% (T ) Fed LAR. TFEA UFIE 0F = IR
AY-GFwF gUAT @A (A= AL, FOAE O 35 w62 S -
I Flt FEA ) TF EE@ € GES YEUR SR, AT@ar fEafare Atz
T §74 FONFEA T 73 g AR T e 9y o—

To-gFeF qui= waE Rafne

T e fg enam  f& enamr  fg el f eswen
APe TEgl CRAEE el 9eidl AU atda e
37 i 0% GG

g3 oy Wy g2

0 0 0 0 0

o (o} 3 8 o

0 2 0 2 0

0 R g 0 Z

% 0 0 ® 0

2 0 ? 0 %
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$oo & HUUFHE! 9RET

sl fafimzia ERAR @3 el TR qEwEr SO sl
qo-EFeE G G99 AE 203 7 qEE. fwe R
geofi=ar Atzofi= FEmaER SR @1 9@ & s quEd, 3 @
drega, el ST Rafuzies AFEgTA 40 S e, 77 A
FATE T qE=AT SR d1 TF AARST HAE 858 |

71 f wd-d5es gollE @ aRfie &Rer a8, 39 o
FAA A FAED A, AEE Ganid=a g gigaer ¥ e
3y, (Ad a0 AND z. gwait @iFfis G anwm e awaide
Sfemezt 5. A1 3529 S1T WEAT OV MiES, ) TEE -EEeE (1.
4. ) GUiE FAR CH A1 AE S SERAF 34, Ede
9%F 9 912 39 gl F an.

7] G 3T F@1 gad] gy  Roea d=9ile 93y ems
st% 31 7 " #9E, 9o sndle e sE-sEaE adE, s
SIS e I, €. 0 STAISA el SR S 459 € 398 AR,

AT, ST FOOFF ASEE T2 FEG A T

AT TN ST ¢ GUF SAFET ST F& as@EA
FIE TR FAA TR =4 A7, 99 A1 FAE @A 92 Tas Aes
g Fgd zFA A uFeaHl  fhegmamn  @iEE amea e
SITGL; 90 R ARAr GFe®  GUATA 9dTal 9o S FA
ST SOOIl WAl Jda. FEFeA WA RE e : Absatas
a9 F40, to subtract.

A1 GRUAT=A FEAEE] C OF AR SHFIG) aSgEnl FAO . OF
¢ 91-5797@% > @it ( Half-subtractor ) 2183, 1 @1, awarsEar
S FEAN ¢ A BWRT A0 A WahE €. F T ene A 9
2, & =ufin 2= eaAie, FaREEl Seel S 9 o1 Ay
QM 3% S EFAL A SR F FNd C gn-smEed ’ ((Full-
subtractor ) &ofl 37&d.

D7 fgma S5 TwEE FGT dee 98 g g9, d
feafiqem aie wRa; |, A9 J, 99 FEEE AR



TP SAFRSATE FLOA G ¢ Lo 8

A, T, et feRrE aaﬁma;fr Eqra;r
TR HF | SR ‘IGA Fs
0 o ¢] 0
0 g 2 g
3 0 4 o
S 2 0 0

sg-=EFes uien FEE Rafbe

fafanzr=n e daig BR%, WaE feemm ¥ ¢ awEEE
%, 9, 7 71 ( TS o sgrie oiF ) ¢ guast OR 2 gwfia fafre
FIN fdle & 9293 290 39, 9920 FaES 35 54 fears 8 94
372, AND (01} aea el @ fagew e AFiGeit su
o E; a0 aEEn S S @ 50 Ted A, e FemEa 3
qzArES mifes #7 39T 897, AND wwfier ffee azien aft guEvmet
A, & A - oS asasde @ siwm okt W ke
IBzAS a7 ! S A snEle 4513 o) ufwg wwa 99, oSy
“pPsgoa “o” o =y gusll ¢ 2 omn ufferd FEw
Fae) a7 2 Al M8a, g 3 Ay 77 WS TAH GREAFF-
9ot g4t | ¥ 3@E A, 3 AND @oofl 91 wmfa ©F NAND gofi
TG TET §eA A

THY IEEET F Figd AU gASsi OR @wfl 7 g%

gafi»a ‘q,ANDa, ’ @ ol a1 SiEd @mE e sEee
AY-Ta%SF GUI @R, SEa 20y wed 41 el s & e

U8 o1 BN -SgESF QU § eNfdl e FTh TF OR
quofl 7t el F&7 wF qor-qewes Gl s F@ 39 @ 6,
IHAIFEA ARSI JAFA I3 IEAN BB (3 3900 GH= AB3T)
%, T8 13 AT TS R SEA SAE SO ¢ q FERE 994
) FX. [U-STEFF GUE] A AT 0.y A TES A, &
(aen=q sHES=N ) @El GUEA  SEEEE FEn,  FEvSE
-1 G FaiE] eafage 48 e AR, & anEE; da -
e FfE=E ende 21 399 G Sgm Av feafomem sfeama
AR F AL I AA TR, T TF RS AE TR
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e SFSHIE FAONAT NFG ¢ L3

fa e % UFEAAIHEA @l fegEgn =g AFEE
9T S FEIEEET 9IE AT
s Ty IEI I HF IEA Iy

0 0 (4] 0 0
0 0 b4 2 L4
) g 0 9 9
4 0 o % o
0 2 4 0 9
2 o] 2 0 0
4 ? 0 0 0
% 4 2 4 L4

qUi-STEEEF SN FEEl Rafine

TF wd-spaFew aull 3 el ( SHiwe ) Siesedr sl faer gu-
ST GO A=A ATl d=A1 QiR deiE el Eae sifi=n smee
ZiA gt FWEE F@91 47 & o 7 g 2an 35,

Fraszrea Sl S8 : fawm geat)(Binary numbers )
I ( enfor asrarEnd ) Falt X A% § o frEsy. au gy fawe
T SAFNE FR GO A1 FaEaT ARade. SwEED afEFE
fgdla & IR @ @@ TRl 39, S ega gaiia s fEamita gear
( Binary Coded Decimals = ) @iFiuig FINR EO0FT MRS
I Emd. BCD sizafiiamsd d=atan giner e am @ saaEe
37 femie W SiFE fEaE sud oieda 3% o0 ® AWe @
55 @i, 71 GHRa TEdR TR, Rt SR i S S
¢ gz Gaus ? ( Decimal Computers) 38 412 3155315 3 SHFE
AT fges ggwa sz, fFamiEFa siwnte gedd @ a @i sm,
e Ivm wa g g eww AW, ¥ aw g el gene
gifia® =%, % A1 gaen 3Q9 o= guiEl mfed s=a au
HgFAF S, AFA Lok WA AN QNN @S (e SR, s
wepguen ASEwaEEana 7 9 e qore {Ed,  osaE
FEcal 9= A a“—iﬁ-l’-ﬂﬁliﬁ TR GO ASEAE] S S
G WIS =% Aegr Ay g naﬁeﬂar FEIAR TR AL, A FB
fomn geuzy E“mrt aﬂ%.

ez @l R, & A @ F1 9 S3AE dEEl A0S sgEd
2R, ( AQS 21 SR AR S AT g FEL SR, & M e aeng



goy i HUUFHIET 9R=H
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L] T2 Fa Hy
J;Si[‘tﬁfa_‘i Haim @ 4
L AGE = . = - ] II - Gl
. dy a oy da

5

J-.—L-;.a'; 7.8 fo—o ] q;,ﬁ_H E,a;]__l

38
\\ q/// )
AFdl 2o.] Fraq aamaaTe a8w Hoond g

T AL ) & o & =, Prm gaed faeonen famisten sien
Ty T, Ty Ty, Ty Gy, A0 Ty @, A, AFdS W GBS
TR Q-GFEH GUEAH GIEE ARG, A1 A 50T GO SateA
R B A% FEE AE, TR o enAs 3 en IR SwatE
AL FEA AG (Fy Ay ), T IR g Fagaa, st ok da
T Tl ZE0E @ A1F QEESS Rd, 9 i aad o Fe) a9
3% T, F=UA e AR

A A1 Foell Axeia Femmmad 3 feTa fes a9 FEA A
33T A9, & AFW G qA GANS e e, (dt g3 afeh g
gramEt. ) AEEd A s sie—( 31 ), 99 eEes (rEEaEEa )
I B R e, ST 3y 3 e ¢ wde, ax 3 (0022)
ez 3 (), @aar fEa 38 a1 3 (0022 ) 391 R wHEam.

FAI aﬁﬂa Al FEEAN HA A TR, AFA @@ AT
ZFEPE A 0-d%eF qUAiE s oF A amﬁra”t AR, 706
grEdE ((#1) A o) fodl e, moee T, =2 Fe « 3
ZAEN dSeds @eel dde & @it oF amen O 6. gwat
qrafas St 4 39 2, ¢ Feaear #m €7, o6, 93 e i



TET SAFRSHIE HION=AT NG ¢ Lo

FET 7 TEEEE 39 o, o fiaf® @ IR, d=EN, I, =2
ferdl s/ a 0022 & JEU F==41 awiid FBfEP) |

o T R ATST AR, T () A sfEed) aRfer
“HE, TANRT 3, = 0 e, o [ gHee NAND &fid @ 0=
3&”@@1 DA IR 2 @ A= 3 9@ WA [-EFEF GUARI
qeAE) G wEl, &, 0F ermen golar e FEE TS S
AIEY, A, TEE 2200 fff @ F5A1 A (B S, g
£200 £ dEq 0072 F TENST 3 A [WF AGEAT GES PAM Aze. dl
e afore 2, @) 3 99 Feaar] 9% & 9 den fmaend
¢ E= STl SR Fury ¢ 3w S S feavai ’, end-around
carry =Y Al 49 AR,

T, AR S A SFE 30 91 golen e sAafd
S5 T, W AFE) St gEar s/ A A9, 999 e T
firra =71 e @, TEE &, & A S e aga d B
famis a1 AEdde guid 15 T FgAED TSaeT SEEE EE.

Sefya garA denid Rt si% s@dia e Fra-adist guAmEl
AifeF T ISFE DA BHS ¥ ITZ A/

=



qHRW ;29

$°'T$ W ( Multivibrators ) 3:[]'7[ 2

fo-feuftr Fom aeofy ﬁgckm‘r{\ * ( Bistable Multivibrator
¢ Flip-flop ° ):

Fearwata aifsaefremafme o atz,

T Eear Ay 7 & "@en e TSI AT Ty
WTE!\%HH T FTof ( Binary Counter ).

AT Tt e tem=ifa (Binary Coded Decimals)
TS A | - FF TUFH TR (Decade Counter),

ST AR GO, Y 362 F92 qfadq TfFaEaR, o
B # %& 797 €1 ¥ s1qw Rrgat, 2 s34 FR= gigm s &
FAE AFALS T e A T Al e S, AqB, FEeT=AT
FAGENN Wi &7 Fowt @ 2 IS, 9 FEGEA TR -
Ul WM IR 9 ARl sed ey l, 9= fEea qegg
et 1 weaE mikd fm SR UFLH. A 09w
faamaet a2, JEm asy fag FAE, G FE M) s
QRS Uleean o7d & et 33 ¢ :

1

(2 ) ket na svan =0, w2 A0s-asna Aol T
1% T S e, 3 e i g wiede w2
FES S PR A ], A O e, o e siA
AT %5 G S OAE T S S e arta 3,
- e atsen i digen w0 M wed Register %1l €197, ¥ a3
FaoD q1E. HiRAF d SFIAEDD T HEAEaT gt 195 =t s
8T, T FESH AUAET A0 AR A




FOE FIA-GHT 8 ¢ %o

(R ) dizgrrn afnarE Terzn feRrata ¢ aziana"{ar faegl gt
e’ ((data ) Snus GUE FEAHA, @ @9 T3 F20 fega, d@isad
39 1A, AFWD, s o eafaisried, SN F@E
a7 qul &Y ARl egds qEE Qe S SR,

(3 ) snUEd OF AEwErE - AR O (count-
ing ¥ ) =H AR m% F3AL ¢ FRFe=a r\xam fafme AETISET 52
firar wgaIq ZiFmes g, auT fFire T ZISE AIFER T A el
Sd egaE, dF ﬁa”f Hisiarg 39vaiEl FE) AW GOEIET =0
SEAEAF A2, SIRWIR A HTA gFE! 25 (—TER HSA I
Wﬁrldﬂ% @R, 99 7. 3 ST 900 FRa1 SE IREW A A :ﬂf%
THIT FHAR HIE TR AW, T AR, RIENIN i w8
wed, s Al N, NAl, caEd UHAE RRErE M =9 S,
mTUIﬂTE"[ squgAe F0eAl Snear=l A e garem Frell FRarE
fediaas, 89 CFAK B wATFAN feRa @, T3 S GAUEHA
T IR AES qiewd & 392 R § F IUkad IE S O F=0
2idq o1e ?

(¥ ) &0, FsEE 21 F0 L7 derldle gRERl o fesfes
S e S 0 RRlga: qUERE, FAR g& T wifiw o
ST SRS T T ute WG, G, S ach
il TR, B awsie A .

(% ) @near S FaiE SRS awiE FE1 Tst S @t
g @Fy i SIEaE FSIE ﬁlﬂﬁlﬂ% gzaiE] g Fag A6
SRR % el ST ST, 991 71 @4 AT R HEl WHISS Tt {
& i stfar A Rl ok, fen Sewmn s AR,

a8 (7 ) Adte s g GiZ1 RN FH G
T BElg GECE SiSEErEr EN GR 956, SAE AVE A1 3 3=
TEFRNE FUFET AR,

A1 A IR Al ( Multivibrators ) ) oxEl g1 SR, HIE
a1 TEEEEA ¢ Seues fema oAl ga: 1a e e (B 0
A, AMYA EJTEUTF’IT ETIRI AT oW 528, FIF E0AH
i aFR aﬂ%ﬂ 5 o= BRI TR SeeEedl SRR el T, M4
2ifie gean goy sEee S Mk e




Lol 3 GUMEIF] TLHA

Flip-flop wwoft sy fafkafa Faw axfi ( Bistable Muiti-
vibrator ). AT £2-2 GREN. WFAIANT suFENAl =@ 9wt qF g

-5 3,

sEfa 224 fgfeafa Fam saan feq-esiq awon
( Bistable Multivibrator )

INA 291 AW R UEGE FEAE. AEEd 9 @i FEdEdd FE
TRl ), TR IT2guE ArEgHE! I AaE, 76 HIjH
Z@l. gUiidle T2%-3 NPN 2femest 3 gg1 Qag-2 oRfgq 92+
oRd. GEIgH i UuF AEF GRS EE N 9ga 3 9w &
fF@! SAirg Taas 37ed. THT TR VIF goad 419 SE QuHad—
T3 200 . Sfirg-3tgA ¥ FON=AT A% @i FEESS sRA.
guiiel aRFen a9 9 2 AR + 20 sEeedr 3 Fg=a9a =% g
qaRfl — 4 sEREHl NNEEST Foa! AR,

2 AFS F95 STRTIRGS 50 AR, AN W AFT 7 AF-
ard. guofear Terd FATEdE 749 g8 sl e s asy s
T TR A SHENES OF IREWT &l i—

et Al Eat’ ( Seesaw ) WAl sImvr fEE A, |wEn
IIAE1 A TS FAr=Al S FESF H7E), W AN A AR @S
R Sl 1eq 321 XA Fofl FEA1 A T 39; AT T TSTAT



FOF -9 £ ¢ €8

sen zam ) g e IS FeE, A all OF IS W 4 Z&{l
e s el AvA A (e, f, fren wa R 4O
e e e I T agH, T SAS, A el
S qRemata e sigaman faatn &1, 9 %) 18w @ feadia v
onrg #EA e, AieHn, ( 2 )mﬁafmaaaﬁaé‘mé’iﬁma@mg
- B W & SHpTeE SR s (R ) @ SREE Sl T
mag%%ﬁm%ﬁmﬁaaaﬁ%ﬁﬂﬁ%ma(%)mﬁmha
ga= fea feadia soarg e oed Bl A

e gt A1 AT FA TR, e f A shmezaaa!
Far 70 wAT 70w agF feada ( conducting ) gar | =i
Zgq A 4% wEdl aEre e ¢ ferreid’ ( Flipflop) 3
ST T T W, Frem sEd PSeuEEE adesHd qfifesd
¥ waeArET FeEs fadl, B @f i—

 gas sedvEEe Shmest (2. 1) @ Ars fadia HE, A AHD,

(%) TEHEA AGFIA FIRA L0 Elee] fEgasl o feaeet
Aga s S1Ee 3 % e A o0 2.

(=) zvar afifEadia <A@ =K 98 A Ay, WAq A VIFGA A
fagia o S 9 ¥ A6 9 200 et SiFg A1 GE E9aE
siaead, 92 ¥ g en gk w9 SEead, 2 R — R} T
wEmR; A % URa WA a9 sEfEen fFEET R A Jgel e
srgeart d1 gaeufase (reverse baised ) 21l WA A &

(3 )ams en ifFmeeE sEEEde o A eAEl, A SNk
gfF P §A {0 FEIeT YU ST,

(¢ ) = 7 7 7, T Ty 7 Ty 7Y S AT Qi § QEHE
A R e i Al S o A R e, S g
SR STV A A AEA, RS AR Rk T .
? RE yaEE £ 2 = q99 e gfeead a1 (@90 gEIAE TE
ye ) AeF feadias ueat !

oA 33 @ SRmesed g A gEA FEE 3 gEAE I
X ot ffre el o@en @@, A a4l SOl ST E-
AT Fe s, aed, FlE SR AW dk SRen SR
e g ana Al arsAr FEE I e,

ST WA A, 8t AaE A & i Rl Fve ol
w1 arwE 2 Rk e, A fen aasE = AR B/, G



%o 1 QUUIFHAT gRET

ST SR eEaE d gadse #Ea Raued, 7w gee IS T SR
THSI A qF Radian A% e 723 & sfedae fawad, @1 39
fereiauiatt qrea saiforea soien Fd a0 s aid, 3 a0 o3

T, AEF feadia smven sedmE=n dfmeet ¢ = A9l =
A fgaEt - & e Feud RS w0 ade WS e faeer
dane  sEsfiEear ol -dde, @t iRamt 97 (off) i,
=T, R AFAOT FAeA FROLIRIAE AT a0 SR
ZRet R Ay AR g8 diEe | WA S gEen a9E FETd s
gRfeadt g g,

% R el <A 7 X9 W, A7 w@vedr sRmew R = e
T8 " g geaad] g 3.

S, il UA: TS zE=ia $329A e pikading sy
Qe 3RA FAl 96 [FeT9RTy Aeofi=n aradt Fal Foad 9 R
GO S S Al Sfmes g = e w fg W e
531 ( gASHY, sgiee ) frar Sfmee R = dew T B @a
FENEA] T3] ( GAT-Y 531, ) FAE GO G A5

Sl At o Seqez=n 3@ 4F 3 ser S g0 fe
ferdt et arel azoa0 & B3 oF &23 Fuaw 2m. a0 s o
FIGST TG, & G 9i=n wAERE AT oE sEEn e
URTIG 999 Fad, AFEn foor ¢ GRaf 5050 rend 493 3@, £as0a
fG=1 Bistable Multivibrator F2mam,

e sl faf azeavastar gefvaE S e
FIEEAN AT AT Triggering pulses fFar qaa Triggers TR,
SgF1=1 91912l Trigger TEVAH, T A9 A1dd @@e, 919 A
=131 FIFGEER AGZA 4 FEGAR THIE E5 T6A 42 e 7 Az
AT AR UEA... T, BRI . TS © 7Y 3AlE0 ? ¥, Hator, HA
TN FEAt=Ar GeAiH (AT @R, 238 on e At o g
IR, a7 Trigger &3, (i san frdted 9zar #ma a=am ] an
TEAPRAIERT Al 35T e o,

a1 A1idte AT FE aitF @ aEEEn AR, o eE —
R et feach ageant * 1 geften © Set ? remarg, a€ fer) g
a2 Y “ 9399 T 41 FdeT © Reset? reveE. 484, awidle s
AT 232 i ol sream = A 594 0 e way
1 AT C 0 A FRUAI, A AFH gE femesen AwES g
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friifa 392 Suesd 21geaM, 72U ] €22 siwead o AT ¢ f A
TawE, A € AsFEa (@t aedha ) FE airﬁ é’r wgiag a1
gl 3z fFa e ( outputs )@a 3l smd “0 % g y?
A, -r-raw'ﬂ = ifmezten 3991 uA R ea
fiweig wEfAEN 8 sl A 2 a o @ &g & i)
fafass ( inputs ) g4,
SieF, HeAT ArEvArFA (G2-FaTT AT ST, 7 Al
T 318 Sl 3% N, AN, Foar frrmis dizoa), 3 Ateear-
Ja ¢ gEEA SRR & 2ye Ao S W | -
TSI GO SR S A 107 F 2 Y = fazzts wEE=n s
T, * gui 7B ( FEIET Reset &1FA qgara Ea 1) s o
= frel®, ax Set swewr “ 3P ff fmEw @@ @wifEEmE |
Fioed @t Geere ohdl IR 3TN GER-eEE S, W
AT VIR I A QU= @Ed AiEel WU eiF e § e
ste1 IgHaAL. & i sErEl Fvlde wEE A (S
iz = e ) EeneziE Sgag § Siiie e it e
GFam G,

T S E Y

* A ezl 519 o feafi @mee, =i Bistbale 92, 3T,
fhmest, Poqseid 2. fAf 3 SPhed gow @@eH, SR OH
gz ¢ 1 far e ? feder = © o i 3 0 wmear §am FSA T
fgaia fear fgwmifea ( BCD ) gadiar SwdW &4 WUHEEFEA &
afid} i Fed Sar Sai, & JeE GRS AR, 907 A GHHRT AHTEET
531 9 ©F At SOVIET UNION a1 mfas=ar § 29k 41 ¥ (R43)
AT SFE FeES), IJEA T 36— BEa e F gai © <@ fer
feadl ? e7aR® epal © gaferd ?, ¢ Decastable’ 151617 2% faz H09mE
a1 fHesias cqr%‘aqin %37 UH 9ZFE) CHF EaT Radl oFF AR
siwr) e swens aﬁrfnﬁ guiar 37 4 qroEY SaoeEE F6E-
Tadia gz gedl A @ FA &% 7% |

A a%alaam g §AEEE 2 AR ¥HF SFHEAAFEE ¥
feammi®, SR ¥ ﬁm g g mfeH, @ o AiEHHa Thal
¢ femEa oA, TR A ¢ 9eFEE T ¢ Hgafag 92F
qIT qEal.

[ @29 g&t® TAER =@, |



$8% ¢ guuEmET ufiEy

= S FT-w=1T a0 o i fag S te mﬁraw
faam-simt=t ai?a-m’fa geq-nafear 33, gen rft"—'umtﬁf SE
Siaa Reset 311, Fevis ea=l @4 @99 o0 71 siw wizdar
AL T TR, S A R ¢ Fa ‘gl emEm
A% T ARG AT wAE A5 W, @ T [ FIENE mr
HiEQMr, o @ dd s o e 2w siF wEe e e emar
faasts soaiarg 332 Set FMR w7 Qg ST, ““ 0 #AtzearEE;
i e w: BT &Y, AT €41 SqErET Lo B} ¢ 0V
SgeTIa 3N siEa, feq-2Ty |tofi=n s e R -
¢ Register ? 378 Tzuiaid,

&A1 #izd eat AQT-aT@E Far A AEr danEEe; Tese
e 3 RS 2w ( Adder, §5e7 ) sxwi=n aifes A=
T fog 2901 ga. AT 23R A A AR 4ERE SR
fa 7 =1R,

e ST R (R ¢ P g 309 Fon=n  avoiten
faam, satt 30 Fwaa o dea wieof senzy i, & A4 e
TN AR, CHF T IR AW FEEiF aizof =EmE = s
TS e ¥ o =,

fegam womr wwond @l ( Binary Counter ). (Fq-g2Tg.
qOAtH wifen FrRIe G siza fGam 9zl v Fond o geasd

[ #ritE e a=dly =91 ]

7w ZF=n dela ) 9 Fhd T wen SvEE
SFR TFa T8 &5 TFal, 3 997 TS, SRy g o
AT IO R A - afiae FAMQ AT, § FOER G
I W@ F@A SEOK EEE-t-aTaE qﬁaaa A3, A A0l
( Translators 5 ) 71 7&71 9195 STed 3@ A, s7@ CrEaeEgiE
11 3. S sume A e 92zq fifiy 3w adt send
3 e Firg Adie @R 309 92T 9 o ST FE e
B2 F TR OF e FElES 9.

90T A WEAYN  SrFlEed i wiEl svew @, A I
FEFTA gl STASH F19 FOR & SO0 A T qmaazﬁf 1g-
M g A,
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20¥ : TOUEHET gREy

R e 39, ffeafd o qeolan &1 snomdt o s s LTI
R, AT 283 W A E GONR By B wR quw gt
e ferse auls uF ARrea dir sam S0 RS —
fermin dm ffaeds) 5t ags fad R as dee 9
e &= Meaae &1 ags 3, I, gaw Zfemees qeantt 43 S,
9 PR F Rl g3e-Set - & @R, (smmm NPN ifewes
AT SR 43 £, T FOANG 97 A o, ) o, ATAR AT
WO A1 Efeqezer daet T ga, Fi e Bd g e
Tl ot caran frar qulien Radla #1909 wo@ qeone ) | A
ST T o eg e @ 6 D 3 @l aq Reset 9.
A =@ Fwatas, = fRer oz, oo & g dfemezten Awer
e, ad i fedl we Bt A= Ton @ 7, 7
FET feaclt e azea TeE wE=t 2= HEB, T

(2)wﬁam§ﬁﬁﬂarwm3m@am, B, 99, T
T WERfEg fvagad ( polarity ¥ ) sz drafS wfeda, frar

(R) m#" Fragdd «z qzan ¢ S, W T A@EA @A
TH § TEAI Zfeqezsar Dars s,

et 213 adend) gau watn a w0, eid deond
(destination ) vgaRa 353 S, 3 TR G F17 TR, qC wwH-
EE AN w3 e Ao 3 o et Siwd! 2 ww =
I BIY AR Few gl (23 A6 3SR A Fere

___._._.ﬁ;_m_:_w\&{;: ﬁm&ﬁl{t

3=z @ i Ty 1,
l T, By T, Fia
A 0 »
]

w N e T |q.'” L '%\'\{1
L_Q‘JL'_T"_T_'J_E_ : %rﬁ © AR

— —
I 6
Al 2%-3 fgm % it ( Binary Counter )
JUA1 ( 53% F1%2) ) Sigven TEea ARE. . X A GO T2
AT AISE F. 3, K. K., WA SWF FoTRN IOm a9
FAN FEEed S G, GaF 0N g SgE e
A=A ezt 9891 AREA WIS AR, WA A A CFE
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AND zR ( AND @, AND Gate) T@¥ @12, 42, Aia@ar
&7 971 A 397 1 39 W2 FEA 0FF GE, afen ferwein
quial fafea s@oem S AND  guit o35 ffre wom stz
A, 95 [Feeeiq a e sEee 99 AND & g a1 aE-
goifler oF 925 A oF zoar (unit ) &l
RS FA FA G@A A AA O, GeAdE g1 [FE-eT aEe
ferdla wikg, =R gATE Iwen A dfeme AT forde swa
@ AEFS 99 o A ¥R, o4l @ Igma “o” e
ol WSS, TAFI SN A I3 sk ¢ SR, s
afifeadin WsEET afeen T4 gfeea gEFEa A% QEdl d A a2
%, 3%, T A AND gRiqEh cFEFRs qiFdl g, A ERA
791 fafisz * 0 w1@eqId A1 FWAA FPEET FET ar 924 AL 90
®, = AEE, T ZEE) ffre sifaeE wuR ¢’ sgend, @
FRAA wAlEST oF @97 32T 92d1 ( STW &l ). T &3 I A%
wgeedl Rt dg8 fead d Al 9rT g, 4, M
fami @ aies 3499 o sEieE €, 0 seaell swew 2femetEn
qEFTE 999 i el ¥q gemd woms “g 7 €1 g qitem:
ot Set 573 fat g feud) wozd, U2 AT FRORTG g R
9 ST A 2fmE 3gei ddT 3 feT-93ir fad swefar
¥E0R Reset FaT, Az €l azhl @l
qul 21 FE4 953 FA5d FEaEl e FE 9213 =1 A AGd.
T, a1 AND ZREH F12T 920017 3¢ €% Iediwe=0 ifeae@ 9e-
faom= kel ©F R Figd @ R AUw FOAAS K. R A GRHEE
sirEed! o|d, o qdiA T &7 Al Ae a q2F FL ¢ 8
SERE CERS ERICIE A
HEJA . R A1 €9R CFAL AW FA FAL A1 G TSI Reset Fat
9 FFATET, TR d S0 A9 GO AT AEFH-
93 539 @ fR-Rig Set F@l. TE,
%, 3 91 &% gfeed SeFE) o927 g Set Fl; qu 71 FA
F. X =0 (feq-F317e 71 qRer! T 6 GEd A,
F. ¥ 91 &% A% %, ¢ 91 @1 Reset FIGl 9 AFIUR
. % T2 G A FPT-Fe 1] Reset #l, 3
5. 3 =0 (@Eda A efiee ) TeFedd S Em
Ti9T ) frer- s Set Tl



238 ¢ GO 9REy

AASFEY, AT T4 &7 10F @l RreaEe R ufeear, g,
R, <., Tz t= feadfla S0 92 T=fid & s 393 avd SIg
I, I AT %A@, Al S qd e a9 Sz A
A5, A d13 70, SAER 200 75, SniEEn TR 0T Gl

ZaW 10 gl

Tz Rufy SEEIET

L d [ d o=
Ld [d [ [ s
T 0 S e M
S S
7 [e [ . v
U R “
OO0 O E | s
= VBT L o 51
Y R Y R S ¢a
o] [d O[3 085
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Al § 4y fEma ot 7 i
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(gt gzt Rad o< &7 3 3l . feqesiran Sda
SFIT AWE AEF Hiel X § FANGT T :

STl A1 AELT MR 397 SF ) A ( TSt & A
337 |tHd) 0] THA SIHEN ) S ohE I F awh| qESe
dtsredaist dean fzam ogdid wisst At sy | FisFam, g A
3 wizugr oRkft S FH WY sika |

8 A FUR AT TN G SHE G S,
o Ao SASAE Sfed AW el GR— FAaEE (IR, 79
T (&g 9 sEaE arw feztatt drsizig 39 @M eAEEAS
7aa, I, fifirz gaem FRa=En Rdasa FumEEn e R
F FAAEAEA R, qeiE, WRER SIS %Er . O agen
Al e At afie 6 wEd; 7 AR ( Programmer § ) &€
“ s gl fedada ged fEd swE OdA Fua, @ds gw
e fRedl st W CowT @ fRaEe o A sEaE
SAvAFEI, §OUFE, 90 n=n fERatdl NSl 7 G915 ( counting and
noting ) 330 AT EA,

ZEUATA IO HTOy SR, A i Fonsar gei=r stevl
© 131 930 FEA (o7 FIHE I FLONETT G FEUR © FEEER —
Decade Counter 75i— SqHR F%1 37, 9 935 AZA 8% 723 F-
faer w1, SUFD 22+3 =N Gae a0 gl geFide FaEr awile
gEmEmEl 2 A% F@ € 9eT Ees gvE €1, 38 fagE =R
TEFE) SERIFEA AR, 9 Al &, €, %, I A 30 G R,
— :

¥’
L)

T S x = —o 1 e
T T i ’ o
3l 224 TAF 0w woi ( Decade Counter )
141 fafiez Tzl Miwo e mmdd 3 iz famitea
gamara ? ( BCD ) ugdid swnd g,
gUiifla sEfF=1 gz=a =0 GeFiar 3R S gEn s
CgEEl’ edlER A% & uEE O] AF S8 e, s gl
a7 FAFHE TR TEEE @ & B TR wwens arl 9s wie-
fEma U= e2A ] JArEAT o, A Ol TEe g § T R A




$8¢ ¢+ "nuEmED qiEg

%ER LN Etrc‘{ TS AFAE a 28] S g S ¥ €9 Reset FEUS
9T — AR Bts ( 3z A =fEzer ) sEEee, e
§ & 2% Set 3w, 90 TG N A1 &N AF, N 28 oN WA
T8 @t fm o = wqAE A2, 3 ST TR 9 a2 wEd
e & Ecr?d?ﬁ?v’ 1% 52l A3 WES F19, T GEA £ AR —ATEeAqT
szl den Staza mzten misEa F?nmiﬁra FE ( FRUS d@i
3T (@A 9gd, 9 e ST A 9T, 3l SEm) AiEd e |

€ QYA TUF GRO=A1 SR FUE SRR G52 37 SE—
T 1 oA q2HER ST & I q A GG T A A2FA FRTEEE
97 SIS o7, A1 @3 F2oNer Feedback Fauiar. fSTa@iqa wien
( far mz ) #d Awnsft A s 3FAY Wk Feedback 7ed
F(EDT FIET (WE ) A HA@H = aﬁm 75z 39 a‘tg%?r 1gdl,
Feedback 1 au@i © afyweer? fiar ¢ af@am? 5% 29 S

T HATE A4 950 ¥ S o—o W3 gl RRwd 3 91 9zEa
HIEME freder & A1, M ¢ ar &% RrarT 41 9% Set 2 ( mrﬂ“zr
Tl SE SfeAE2T 88 A 3 47 Tal, i IWem WA A TG
Fueed €1 ) il dt 92 2 ¥ = freds GEY, o e ssfiEEd
%, 8,72 7 92F Reset @R, amlq “o” 3 fmam oo
HAGE. oY Radld g Agq RS ofgem @3 X & enftn g aten
AT T4 1T 3, I 9 @UFU WF GOl T FONS A
S T A1 T FATHiAT Set FEA 3Fad, A HEAN™ qnA gD@THG
@l A +—

¢ = Egid gzt Radh askw 2000 Wt =7, qur

afadgmEes at 2220 & &1,

Fglag . A TR Al $222 oM 218, 9
go T EEA ol sl 0000 =t £, wfi

T o=l SEEE (Ed A qrfEee ) gaen £ 9 fafy ¢ a5,
A q gy A Wy A A GIEE TeEm oed s fad
AT AT TN @A AW I T AT ARF A w@WANMT Al
* GARIFET 992F T2HA SEEES RIEE eaal EeaEr,
Y @ nziA qed (R SRyAd dwdevel 4 U, A Lo g fEE §
T AN FEg gREm aEdad, O 0@ d T9EA g 8, AR
oEga G gEar Tl
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giEiFE=T 99 Nl gfaamE s U s ¥ 39 R,

fafeafs o= quf 3 e swlmR ge S EEl &9
aq@ FH-FE Al 3 S-S A gFOR SR 1€
OFA F9F GO AVE Z1H 9FR 3 i 1 Qe FE8
TS A SR,

2



qE R

ﬂiw YUY ( Multivibrators ) qT 2

facsios wwh ( Free-running or Astable Multivibrator )—
HERAS SEiAr wAr friso ok geas.

oFeafa-Fos T ( Monostable or Single-shot Multi-
dyvibrator ) — fiarsrft mwuly ( Delay Multidyvibrator )

Hem SIS SCRavAE A ( Shift Register ),

forcras &t ( Free-running or Astable Multivibrator b

fafeafa-Fus quiiza resy et awli=r @iq 9 92
F6d [T aull fae F3 wwd, sngt 9340 a1 geofen syEes
Afmed A e, Sl (2t e ferwi wwlien D, 3
Qqy a1 T QT ( Resistors =17) Basht 32w, 7 o1ry 3 39 94w
( Capacitors) Am® =i¥d, I F8U "l 9@ WU AY TRA
g™ aaER (35%9) sadfis wEAEn aRer SESS .
( T =0 a9l } T [eeamr Miees @i, ) 719 399
Al SR Ay 8 Ay ¥ ER Ao WHRA-FE 27 ofeg QuFa —
Qe T4 A9, ) T0AHe Rw-quF (A X3 7w A )
ORI 4 EFR SR G, gEA AT QuFAR A, 94 9 = A
0BT gHfaE a 3 = A figmm F9er aR, -

ARSI I U= FEE Ay 6. R Sty AR 9ie-
49 qaw F A G AR-AA G A FH D e 7 Fay
FRUIS, Al W AL Az TR Asedzten suR Y g
TR WL, A TRFRE TS FONE @A T2 S IR
& &, el A snan weA 9.

91T : ( Capacitor), a1 guild FafERe! @Y 925 IS 9rs.,
A A1 7 Fegadt 2l 99 sty s W@ o Siew wkE
ST i— CFEAFITES Al GARR FEven a2 e g



F9%H GUA-HET 2 ¢ 432

gale® (insulating ) 7819 SEEA SREEN WA ST SR A AR
S sl @A ( good conductors) G, &~ qEH © divime *
( electrodes or plates ) FEvaR, WH@T FAEF T & I, AT, A
FEEl FWE . UF) 9, TF1, AR, IS A gedtar A A
fasidl= @l Siee ot R NG-13Es1 €12 S0l S Swa)’ 9@ w=u-
U FHT, YIS IO S0, TS RaA FeA gt i@ €19, reuee
A neaiaed ASd=a 449 swindle ga#1 54193 (potential difference)
e a9, & A e 9= aE | gF eEn, ¢ R -eEe
sitewea genEde seaiFas adf ARd=n mmads o g,
yA-qeaEde afs aff fRd=n ga-smmde zaw w4 €o’ a1 aef
fefa e smdr. seai=n-v=Aten-fauas, et a g e 2 Qe
¢ Ay rRurEar ? (capacitance ) @123 g an:r% 7 933, At o
TF F G99 X TR, ARA-F-uwE A1 Al SsEE 7 o=-
T-UHF—AFe] T JA1E A0 e 9 argmed AR @er ( elec.
charge ) 9% € ARY, gAY, MMEE AMEARE wan GG duaE
FRIMRT F1@ & =1 gRUEAER 3 JqErfe QEER sEede owmdl,
GATTH 1 — WITTFIS = GITOEAAT X e,

' Hifg Woen armEd FRT sea 34 o s geids fw-
AR-ASEE-qard A Uedl 4 i 96d g IEA AW A, /A
anla Flefd® Taa oW o AR @R anEm fewzas
IegA B, 41 FiadeE,

FeASAHTS = STCHAAT X QuA &9 g4 @ 6. qwned
dis ‘wiw? (to charge ) @1 feder ¢ wrw’ 3 s fmw 9ea
T2l ( to discharge ) 71 Frder ¢ Segw * § 718 719 1A,

uREHl ged wEAFEn i fAge swead A1 A aEdd
S OF WS 37 E10—TIE $41 NAGHEITE HTSHT 8w, Eiae
HTEARATA UHIN TG0 490 AT, 9% o1 q99 A7 QEAST Jeoud
g AISE NAfEST ATy, T AT GFFE RN AR AR o
FegsiA a1 grEsEi=n F gE S

1 MfEdiaEa 3@ OF (S Fea 391 #) GREE R AN
( charging path #gia ) T & IJeEsa TWTiaear ( discharging path
Hyed ) VA1 F41 GHAGT 3BT 0 URUEET S99 IR 928, 99
SeasA A GEFR 2 Uee. Sl e aRftuda, @as, EE Sl
qREIMITAS WA q209 A 3 fead z3-2% AT 9 HIORET TR



IR : GIUFED 9fiEy

g8 Tt =.=f AISe @@, R0 9 SeEsy Al ey 9 S e
iz, @ @t arg M2} favsios aola 9=qm.

e 9egd favwe® eoia 0@g g=X F 3 3 Sen TR
qEX ¥ W GANS; WA AS Seaidr avahe axir s
WA BASA SAETET AR89, 990 g A 71, e guf-
A 7 Gl TH e Ig 89 3ae1 3 e g
IR Afee=n A% faEES r; (g 2Re?). 3 e e )
IESERE TF UF RE q9R0F1 S O ed w18 fEa arz’t (@
vt sEeAmA ) uF S SEqT o gzam gEw gEviar seh
71 SzA1 HegT qUNAE Tea. feER-FEs awia @ e R
e T sEEEar wiad. 44§ w0 akde dfaa o2, 5. g2
] ST 9.

ar. ﬂ|
Y T
Bl
Fa
C

SF 2R ¢ fawas avit (Astable or Free-running Multivibrator)

AT R =W AR AETE wolen FHeedY maeT
gé’rcss:mw &R, GO 1E AGAET A9 CHE Feesie geai
a0 R +—FAI,

e @i (2 ) ZFaeet, st agae gzar i, weos+ off sy
33[1;' (W
(Q)Wrmafﬂ% (& 71 e ) s it wa w0
AR; AW,
(R) Efrmeety = a9e1 ¥ Gia ) evien sza1 @i g



FO% GUY-AET R 4 2R%

(¥ ) @@= AEFHERe q A e F9q T AT SR,
FUW A FEAAA—T - & A AR B -
TERAE SiEes Ak, 3 9R FeAr qE THE aufy
T 3T

s affenda (2 ) 9ReE, 2 9 ( charging ) &% &1,
(R)aw#, = z@w a9 9 mq-z‘-a A1, A
or TEEN QEEEA AW A TEE AT
ShEwe AE, ot ST AN 5% 9L Ny TS
U VUFEEA 94 d19 TEs9M anaaa% =18,
N A AT TAEC FA.
(3 )zrwa qa s feaa (Sizee ) URdL T

a9 e (2) €I 3 Fegd g8 g #f
() segsamEr ARl fFal qAEHES a1y -F- mﬁa— -

Uq— Uy =4 am«ma 9 7] qEed THEE Ay B
Arsa AR QNF SEEAE, IENART ( R

oA ) aUH de SEEL. "I AT FEW,
(2 )snter., = SA FI-AING F) 9 el el
F, = wmmﬁ(aaﬂ)m R, FHY €@
SR, TENSE se Aed W 9 ?, TS
ofifed YAEAES 9 W, 3 |, d ags
Tl T Bl
Jur ol (2 ) ¥4 WYA FAE §F €A, A
(?)armama%aaaacmma% q
(3)@ =Ty B Ieedd Ey T ag@ 9= &t
gzat ( off gat.)!
7w IR afesaite) ufeen aR=3am seoEeen 8ol &, (2) @
TeAa §, i e € S gEe afe3gm Sesaved 4l F. (3)
SN T2Ad gy AG Sl AR A I Guindle FeEERTEAT T
U= FidEd @Y "EAl @Y FAM e fRad gz, smbm
N A= =eAl JEaRl 9WE, QuF, dffmex A FaiF agea
am onde, w4 % 0a aad A TNe Tada. (3 s
FOli= SEA-3wA ATEd ddidd FTEIU AR, ) i 2 IR TeEs
gueaieR egd faET RO AR O EdA REREAER



Ry "W gfeEy

. TSN SIFEN JoA F@, OF Flode@Ear war o= q91g-
AR 0F ST 7@ ST S fed 7 3 A
FIOHI A R Gz e A% G a@ A @it A
92, feradle feaae ang FRR Swzaws A vmm, o
AT Fa FER g B, @ it AREANTEA Za Ry
S, 9 FoerE Rl fax e AR, AFRT frT AT A
fre=as (Astable or Free-running Multivibrator) TR 1 2,

fiel %97 =1 s e szm EER M e RERE: R

(% uF FrodsaT ) & g9 e, oY, e fggadar Fenge
S disEdy A1 Je9 A A mER amiar Fat,
S & M 3FAlgA Mo FnarEr s @l R, e
TR 34 3 @ araen Neerrar frds, w g 30 = A Tz
T s £, suzsa v e e Fowz T,

FUllfle Te% anT @ fivgmend Sy o G o
i =) F5ar ( frequency ) TS afREIT S f9and g
T2 ot @ A, | s' qua 9 o wed frar sy
R, A1 A, TH FEAN S FwT 0F a%3 (AEE-
873 ) A #+4 st

fatsa st g shntnde oF et =T B,
SRS AN T2 Gt 395 Ry e T A, 9 Fereg-
d7 IR geen 3 gzen ( positive-going, negative-going ) #is
A &T GF FOrE AR o g (33, 20, oA SRy
SO ) 9o SRl S, § ST o aine fren qIZw@T aT
HISI AT, T A = wary R s |

& i % qrer i e A il wer g I3, sl e
ATl FTS— 372 9% ql=ar sierl AND 2 TWESS s@ g
@R F fafre (input ) s gem AN 2 &% s, (3 s
THFE EIUT GO 9IF A9 UE. O @R ST gy
SERAF [l B— FeFele el seR, 3 e Fat=41- gz
TR AN A ER I T A, a1 Z90 quH =S )
mﬁwrmﬁaﬁqwman@aANDam%g@ﬁmw.
A EA TR FAHUT A F FAR D T T sqdey 7|3
REAFEA %01 €= &1 fren Fremstar 9 swd, gemte @ 33



FIF GUA-AWT R ¢ 3%

fremda sgee SXitg ¢ §9 8% 50 7 oF 4231 AND 2REA .
P @l gEgae ge=ar 9w o qulier CaE @m 99, g
g8 F 0 @ G3a 912R 4 a1, AEAEEA B IR o eEEday 34
qIEE A g3 FF e 219, fafry wmetsn Fmen A A
qHIt €.

STEISTAr, a0 JqEE T, A S8 TR gl o Fh 9
ad fdl Bmdl ¥ gren SEdlhE e, ATH=A @ 20-vo EAmiE-
I W wged aQ aien 89 suFsmaEe, ¢ e’ fan 3. Fme
9% A9 993992 ond A ] sedd Sl oF S Hz @i
Groff=n aRi=a 2, SiameA Aser AR SWdl 9l B eNal. S,
ARAICEA GART YA AR A=A A & AT WO AR
A A ZaF1 %Y AFA; AR A AR i akgA aRTEa
fistor 392 uF smsRwm %3 (20~ ¢ #%% ) =wa! F=ASeE,
GRS FEAEE #99Fie ( period ) ¥ R UF @EME §%]
(vrnae ) e a0e FeEA AR ANITEE H1E1 HEd. A,
SNNE= 314 FAEEE Faom=l, 3R =2 Agle F@a ik
Tevaiga 35 aEht s 9349 g6 o aftid #0720 & 9 197 &,

axftafisrs @it ( Monostable Maultivibrator }— i
feaid=] Fmen @1 Foea fada Rz ggmd 9o 497 e e @,
st fawa, fada FOnd ¢ fERaf-Fos gl <9 der ga<oa
ALY, AT A AHONE, A ferdld gE FOUN 90 gioeqE)
feopelia feore A TRMIG © siftaeand qull? swnEs), o WA H-
OB TfeEdE, A= gIAd WA AN AT ¢ wiafq-Fes * e
atya Avarh T sgw gdla g, ERaf-FoFa oFE 9RE agaeet
A, a€ eifeat Foga (Efeaedsa aeEERa fEmEar fSgaEanETd
Tl U UF 90 ) 56 "G 49900 Sgdid, AEed UE fAses s
fA9dl 51, CHEAl-F95m 05T 9F FEaa 26, @, 39 AEEA
(381 ) THIA FERANTES R TF WA e .

Fegferdl a1 afFs Feadinams ok, CEkafass &) @ o=
genfi g s@a gunga f geaEl #H FwEd. fen waH
a0 30 J8 G, I AR TR WA AFA A a9
ALTE HEEA [l FE (7 FETEA MR auA A AT
), qu, Wi sifEeear 9141 A= IEEd SIS WU Fe4 A ET-
uft=r e <ia sfaaqe gimen 33, | fzfeaf ( Bistable ) Ssr=ar



23§ ¢ TOIFET 9T

FAT 06 F9 AT, IS T A Siwiat D1 A
I qe qGAH Hq0 TElq 91 B, @1 AT W TE FHAl 1 —
Fal Al TF ZFEL OF 39 saafegann) IiyA 396 AR, 9 AL I®
T e wald a9 TS S AENG awn S5 R, 9 FE
AT 729 918 WA 8T TAT UK 0%, TA 21 R sme 6,
S ARSI, Hebl=A1 S8 ShIAE SIUeTE S Aar, gek A afE
T3 g9 gi:m 3% 9129, T Tl A S5t I IFL AT, 9
( HAETwS AT TRGIT GL WHA TN SR ) a g sifrtaT
I3 £%3, ¢ 32 AR, d2FIm, 41 GAfE S5z 3 =y THa e
feadia 352 | 3@ SarRAaia st et s FFA1, G TE0S, 49 o
TEd AT A, TS T IGBN 7 WG @) AT 250 A7 Cratar swene
F1 23T 90 3 SHTAT. aEafEs a7 AT, 39 99 JqeFr Gidie
Al fegciauer ewar faes G safaa mxﬁa%ﬁ"f 9% BTG 8@; gur
9EGR IR A FIHHA FIE W 923 A, ¥ e san. ffeuR-
FAFIAI EAeiaer A 95 eNEl ot weNae St e GEE
FON Tl EHRa-F A ( monostable multivibrator =7 )
fEaeieiz o0 qu1 2499 3% SEl, iy qeaver URFMRT & 5@
FrﬂEﬁ % 39 k. faragq; AFET I 9°F F89000 AR, A @A
T 3791 T F F9FE faw fadla g gRR EpGEEafeic
TEEAATE T i F0A A% G2 €39 FIRAR doFle K gen
AIEl, BT 23F9 g0 ﬁmmﬁa [EEERAu I mf‘a*rqma a1 FOF GG
fasiagFTQt F9% ( Delay multivibrator ) e A 3?1% Tad, UHET
IFRA FGAA CHF GFE BEg 937 & &N AZTIER A7 XA e
‘Single Shot’ =8} Fafyq ddigam. Gavsma a1 gwofEr Iqan nm@ﬁ
fioa% e €Al 71 Beamar on aqices B o= swm 2
gifier s,

fadias aoimr ox aemm swm— drntsa oo
( Shift Register ). ﬂﬂTI’-n"HFI IR G, TF G Iwza
FEAN WA AT ONA AN 280 SF MER AR@NT A9 Gl
afeear i qmERE @S oF av GUFFA AiZal, GO Grgtar
% B W FAR G, S st nmm( Sy eaficicifi
AfES S, 9 AT A6l ¢F SEEel SEt, @), cnes%ﬁ gae i
TMFYH G TF 97 T2 WIS 1) afea vt -
FIUHT §@T OF 9K IFAHS @FEN o 5§19 qfow a2, ¥ @ew



e R

FFH FOA-AWT R 2

qemi: FAlk, Sl € TN T ATS el ST, T AL ¢ e e
Z5Z 1 FAl IR TEeAAR qes) Sl FA) 99, ¥ den A W
fodas ai=a ST F=9S T,

AFmiEF (waia Geis) ) ¢ @F ’ guea GUIEREr SERIfeH
Cqizet’ FE W A G S0 0 ARAF Sie— SR
TFF SIFA A7 ¥, A Sigeen (ee-sel afedde wiH -
F319 ASEH=T IHAN AL E FAEET fertlasa sife R, A EFH-
LT E‘IE%‘EI( conducung )31536 &€ &9 320 394 ( output voltage )
o f¥a1 AIFASAIT ZAaH g4 ¥ae, 3 1 aRfegdla o geFEN Wi
“o¥ WEH FATY Gn%r. A= 3wz, o1 geeer ( off ) wiEe 3 w4l
oY 370a 399, TG FeeA 9 NT-RIZAE a% He® at Al 92
Fr=AT SR ¢ g 7 aiw% gy @i, (e @9 NPN et
TqI STEA TEA 4T W, AN gA-Enad) gz = f &)

G AT AT T 3 A A A LRI A6 GANS,

Y

T 3 T TR

A 433 den avEaE wR Sy gt ( Shift Register )

TciT feqeeiy desi=1 39 A 3gaa (output ) g uad
CERERERD w”rm( reuSiE UFRAf 9% ; gl )& fa=n am( A
o fagas |l 33 ) [AE ITFEET f?;acr F] TEHEAT
A At ffEse (input ) ¥ it &0 A0, @ "esidle v
arsEAl £ Sheedon AvERM (38 ) 0 a&ﬂ TFT FeAl THAEl,
s AaE L5l ARG aiel Sigvd aga. @ dam (#ei ¥6E)
afsddle @ % gﬁa STFTNFET 18T AFAN (@RS R & Al
o1, A1 §3 A ¢ & @’ ( Shift Register ) = FRUERE. 34
IRRNES 37 a1 (Feq4911 92F 7 L IR aeHAst uF 18 T
fgas 2t mifew e st sl sedawm ) wfew & T3
¥@, T%e. TEiFEa afee gE sz, @, FTHA 8, 0,0, 2, ¢ ©
qF 3% SR ES SR, (A1 fGAE ge e $E+0+04+3+% =18
¥ 97T GaW 24[ 438, )




$R¢ + GUUEE qit=y

glipaAm g1 4 uRfEaly smam gEwhE akad oF gAAfs
w3 qrfEe! SHl. A=AS JEeaHI g2 i—
(2 ) ¥ azF=q SEi “ o ¥ fefes® =1@q, wusy 99 ddfHa
Zfezrezy 9 29 AT, @t aEda F18Y 938 a5
A, g

(%)% 27 3% TEFRie ITA aA ot off sEeS Lfemwat
Sig Sedm, a= @ aten fBFmaEr ¢ 2 gEer siE);
W “ o ¥ feles wIR. armadE], o dfwedar SEeen

() Fdas guiidie zem anp SFaetd swam, 3¢ 0 2 @
Zam, F AWz GEawde swen e IfmeEt o1
ZaF s25d, 907 § 5T g2 A @

() =T fEadia AR Yae1 39T Fie @1 70 T

(&) ge=n9 gl ZFael SZu-geua € gl Feas awaide
Ioe A SFaEi-d-gew freu-yel dcEide Fae
=) 9 S5 A Sfmedinda dva N,

(& ) uftonwa: =23 § @A, ¢ R 7 & g AN FEas el
FIE Flp Tlada 93@1 F@l 9 G AN TR ITFE S
TN G TEFM E—3 TF 5 ITFHS LFIeT Sl

(s )% 0 ” =1 AU 52 ITAAT AT F0T, © 5% gHo=A ’
WEAB T TF AAAF LA, 3 A FS eqediEr gV
¥e g TEIFE o wpiaia %A AN S Y
erziagE BF d 9291 ad ¢ o  fefk® 129 swaa.

92 FYS FA ¥ S ST 0o, AT I=-3 G@11 gGeaa
RRT-FS1T . 2 A & 3@ AR Edfl, A%, 2, v, & § ey
“ 2?3 fq=aiF B, 9% ( shift ) geAHa TG 93 G&AT . R
¥ & Aed GRS AU, F. %, 4, & & 2V AFEAF WF. 3, v E
“o” I fRAF WG AW A F. ¢ T RIIRN AFS ARl R,
ST AR H0E) g SUE §Ee a€ gegd ( Fa Fod )
G S g GUiiaa ( shift register #YA ) quiEAl AT TFSA A4

ARG FOA SEOEA G g At Fa fEen wmna
(wmtq Friifa disees 3 cms armk fEr | aroR. dismae
G ) FA IR TS ¥ S0 A9E e, SR R A
¥ g F1 U=l ¢ st fwmE ? (Arithmetic Unit 781 ) 2R,
ST e famia fear sutian fER F@ 3 e F5m



FIF GOI-AN R ¢ 238

T FagerE BT 3. efaTd g fEEaE a0 T 9NE.
oEl A FEEED FEE dE s 9 faepre arEE v C e
fEwrY MiE e gEna G k.

223



g ¢ 23
Gl T fEE

wmas rﬁta-rwr Fea=n Gifim doe; den=ar g
FEMEA A=l e .

e . s 4 - -
FIFS 2T, TAR, FAFIR dige T wfedrdag
Feawrts d@og ( Volatile Memory ).

qFR R AEA GOUFIT A 9 FAGENET AT @i, Taoe
wifite 3 FzfEoas) Af st G9es sk e aird, s
¢ fog #=0 Ad1 2 A ¢ e w3l 3t 0 A ew ger F=a
At er:i%ﬁms Rrarrar Sev@ R AR WEE Ee. @ AN
SR O TS 30T S e © e A ’, ¢ Efaaizr * ey
39T ¢ qifgla g98° o wava Ags, s *enar Memory, Store
o WA, A SEE A ST H[IEEﬁ fEaeH e

freu-we1q aifesi=n aasen Feq 7 e (aaara AFRAF
ITTH Aifet ) * wtzar’ 33 3 ¢ 987 Zrieda dl ide qa uEd ¥ sgw
qfEs. qr @ At Wl e EsTE, S SAESREAY W -
T w19, sa1 dertax Tl A1 T A Fd 0T sEaE o,
dae A gen I90s Ysezdia] sifgfiaa St signfina Hawma saam @@
1 AR, A 322, A ARG FAFAF qear 7 A Gea Feen
A FH B FAR FEAA AGAGNA GG g AL, D A
Wi @73 S [ ¢ Ao * fa ¢ fofen’ S ] erfaaize
Faezrafosi=nta ®r 91371 s @y, acsifes asq=a @
FRIENAI §E41 3 gAAT foleeeq a0 vAdY A HiERE FA @R
AYE AEY; A AT WA At o e, sEn GHE gEE
g \efiem Ao swam, ( fFar defen sEaen swad, ) aEmEged
g7 AT AifEd - siFeaT 7 IHA- 4 e SNAT Gral 39
szt ol A Fe4, W1 gizE dufkm FF w !



gnurErE efoEae ¢ 232

Fed) Wifedier SiFaF 89 30 F8 TFT AR A=) TG TR AT
TR S W, Gafyq WS, e §Et 398 fesam FwsA
fpnm g3fa T@F FERE 93, AR S ggn @fitg s@e
S0 A FAFOE ¢ AR FC A ¥ g 73l eaan. WS g
SN “he T ZF @ (o ¥ fAr ¢ 1) SudisA o AEe @
AN R 90 QA 775 A=A Inqmzan Hata et a
= g wgui fEre S g el EE ot Il ags
Jara. =i, & wEe fEam o A wAE 3 QA wizwmed dafea w0
AR T T TG T IQ@. AW @], FoEEa fEfeaf wmriE—
77 gl THAR F B e ega @ e TEE 9Et § 39
237 ZE0a WAl R GEEi—Aisr Saaa e FUE S € 398
@iz, s@ 9Nl ©F 959 F3a-F4F ( Electro-magnet ) 7 SR
wizrE i GaEal aEr 399 AR 9ER F3e! Swal.

drasatg @ Fawar i dau, Aemag 3 wEA ( SEFFD,
magnetism ) 3¥41d FAFAT 47 1 TETEAY S AR R A W
A, A ] qeEgddl fAaier Fe e, aed e R weEEet
sgard, HemarrE) 0 3 F#5F G907 298 & CHHFG HEF A HGA,
# qfifg @l wEA. AEA 232 URAL. SFEE FOEEEA SO

b % Lomtd rimee
/5] [&] ¢
|

] |

\ I

(1) (%) (%)

FAT 23+ AATHAG A FAFAT A=A TRAL-AAL,
(=) diwaaEre At SR F9Fas 9 @l & ()
TR F2ARE FAFAE GG () FEFATE safd
ZOI .
AR AT @A 3 e, € AR, 39 GEeAA F9FAa FE
2. FZAR D@ g B 9GEA AN A S FOGEC IR



233 ¢ §uuEEl 9=y

AR} A AFAGAGHA 1 FIAT FA Fop (. D Tq AT
AR q SN AT FUAAG. A1 AT LA FEA FIF-E5 ( magne-
tic needle ) 337 Al fRad #Frewm Af®. oWl SABEEE T
g3t fRaiss o dand g, s ok Y 9 smag 9e-
gt @it 6 4 @ 39¢ 3@ ( north pole ) smEea fagia wevia
A FEATA A= T Zha 5E whe. (SnEi 22 A ).
A@ A SAE SiEgEn wnidas feRe Fa dan e oan
T F2F NwFRH A AFN 232 (I) 79 @A 395 4
A JRE0 SHIR 991 iza), @ o FIAaed FiFa fai dde !
#3 WEN S1E=rA (soft iron F ) FGA UISEE HEATR, TTE 47
wEAERE @ RFa vdts | [ 0 wiwm, akgd 919 3o {Ea e
ol A F o) SeFviadd, ady FTAA FuF FEin Dd,
ferefY foam Soz rauist @ —azamE FEai= = faann—aae, |

7] FARTET A OF o9 @ g9 FEE], A1 TS, AR
FRAT gad oF R 3507 399 1 =A@ F afon S5 ¥ qeE,
FTAE 3 FFar & qeeid] A Font sma @ Al siieeg @
N gl ag=n aidie e Gended #9eae fein @e
1fr enr A R/ FAMR F2 A1 2§e9H, (FEuRT 9EFE,
o FEAE FAF AL ) W IEA ana femae fawio 28, nafﬁa
fw ! (wiEd 232 (7)), @ AT R FS AW oF §3D A
( Sense Wire ) 3%, #0 fF=amsty J=om=a Rucdau= €9 e
923 T 4t §3=ar FaEa A 38 F2E9 S 9%,

qegd AT 9 gl 7 @E awiia s e auiEs
AT a9EE AT, AN AT ITAN TfEAEFRE FA Fe qa
@@ A FE FowA HME AEEA WS w@e. gde afEsah @
Foudr At & F A 3 AwAT ave G aifaer k.

freaes A 3 &1 s Radle #9%a aw &9 TEd
%31 At oF fega fifim s G ginen fag F@1, & a=n g
e M2 G A 1 —( AT LR, 237, 13-¥ TEEAA. )

( 1 ) G AR TEde AAFERE Ge 4 bt FATEAT
A #NEdS=r ggar (@ ggad o, ¢ @ siFHE =5 gRedn
s, @ ) fega drawwm, 3qdw fiv=ade fAdife adia sEes
%4, e GeAiaefla o, ¢ A1 SAFA FATER G, W=7 it whfF
F31 Adte, FERal fGseade 4 ajiga A ok Ases g



g enfadae ¢ 233

ZNAE, 7 FHA deiy ¥ET K 99,

(7 ) snaraAfiae dizean e F2an Al {73 wiFa
fanin @@ i@, a/F aigd @9 89 qa" €63 g0 igead aie
G FOFAAE e FEE R q3oR ad), FeaE) Rl
FZ2R A6 4 9@ TEUS, A9 @36 aRgT W di6eE TR,
qu, g fRdd T @een F2AEA adedd dNGaE diEedd
FEA= FAFAR] [ TR FZ2TT 90 HAG ARG GAATH T A
3 % 9 wenfyeg aiona FIAiEt (S ) fefen avem “o”? g g ?
T iFE fazaE gusa ddle. @ a=a guede FeaEr ¢ e
HFH, TIAA Feaiy, IRA qT 999,

(%) €33 aw sl fasaEe dwa o fer-gely e
Siza, daem fefeoen deon o eyl mfesian Sawga-wiza-aa
e, FragAl g Ca=@ s’ @ % siEaita fEma @ g
AT ¢ TR S B £, S| A1 ASAS avikere wer=
141 =S Fifaean sEd., *

[ Faate foez Feaien sEmer aafa wftde
(Ferrite Core Memory )

( & ) M TFA R FfaeT Terr=1 F2AIa, BUzZ ? aEET
SEATIE TF FAFANS THL a1 A FEeF Fq ST STFH
F21 (394, rings ) ATEE, 7. ]S =N YAIS SFA 23+2+¢ TR,

(‘@) AwEET aRiEw F21 namer SR WEEd aw § o
FREAS AEA-IFN W A AR FPa G T 5 A=A
Rl STl ST aienas (a1 G OF oF F2 wEFace oy,
( FE 233 ). TSNS 39 a8 A aRiEl e SAw gy,
93¢, 2. R Al AFEAF 41 AW G, AN A GAR Fi F
AUt SEdE. 233, I 9 AR AN TR &Y @AM A
&¥? = v0%% FEaiR [a%| F3 w9 SRS, SE S =
Matrix ¥ 295 A1 S8, THH FSTAA FYFAA G99 fa=r SPInT
F41 S ¥ A0FN 23R a8A Fao.

* g2 nit=eR (o ) ¥ 9=z (¢ ) @ 3t Fan ke il
duEr @AYl dEte, TEFE TR g A 38 SEa
GIZAE FEq1 AFA HeA) AA A TGN AT AR,



23y ¢ GO 9=

a9

w
afy. = C ]
% q
o dHafE I “3 " dafim

;
} " {”E"ﬂfﬂﬂ o dafim

) 23} wiEEe GUET Tud ((we ) fadwan @i
drgR oot wifa-gug™ =,

ST SR geEr 92 qiE—



GOl SIfAEAE ¢ g3k

&, T 71 AT W fE=i mwﬁmﬂaﬁam(qu
FIANR T ST ¢ e, ) 98T I faid qged uae
iz fofea %9 ‘e’ 92fe SR, 999 2 feen g
® s1ld €351 A 924, 591 AT qRad 5 ae Ui
fowen 3w fEEide gae %suam aftey ’ F&a @ 92
2F 1Y, 1 arker Inhibit Wire T20@[, 33 91 qfi@as aie!
gfd-gae (ufa. 9 ) ax =@ d9us AR, eEm g
Fieqidte fasa &1 A wera.

AFAS Uledl Az-F2aEr aead= ffgd : sz %2 sue=
featd FfFa 3 @%a “o” anu FR =Y; ITNFE &
fEaid 4P sae® 33 olgmg © 2 ? gro F T R,

78 Az-uifd S a9 & 7 aEiEa A S=Eee fNgae
wisead SiFTAN FIATA T FCA egdia 93 s=d A,
AT FAAA T G AR AT A Al-EEamEE
redl; A9 |9 39 €0 ? wEedE a19S WA, AL 39T,
qaE) saHed w2 fadl azad, @) < o ? qum mﬁ q
FIAA AT G33) ARG A IB A=A f2Ea Ae-eig
el AT A, o F=AW © 2 garg &, 9 a=e
ST 71 547 ammm “ ¢ gafed we AwgA a1 gaq A
F3, AT | /7 F20, “o0” @@ ( reset ) FEAH
aﬁ%ﬁa, & A1 AS wrﬁrmqnm Fegarg @i SEmEE.

e Aiz—3iE ™ e « i s S Sigad e
AT FEARIE FFad] (G aged 4 aa «© ¢ ffewr s
(=1 3 H3Y aRaA T @ fie-wdg aEdl, quE g
¢ S AN ? TF FHl A AR, ) I qr==A “o”
91 F2AH, @ SEAFG TR 9, ¢ ahEg Yw
ARAAE ANHaE HigaE, AEsy akile m@r  qwr-fiss
fei srgeam atar afRoma 71 SRl CFE 39T aRde
Ta1E GROMERE 947 A9l FEaE] faf end) o afg
% 0 g3 Ve,

it s feadie st @ae : feen ST ¢ Sea
FEeqat) FeAld feafy =@e @ Fmm e



7 =1enl AsareE

pet

¢ 1A FEr FE0

$3% ¢ ST OREA

(5 ) Forard) Feamed FoFa fwmin Foawr, fFa smeen
FAFAE (22 TRBUAF SEIR AR, FEAGAOAT FEA (A
HZEAT TFEAT ARGA ATSHaA1 TAFIA i 2391 w20 =3 gRona Fe-
faomar s qEfre S, A S O aaErEn 9T e TR FETET
gl A=A SlSear Fa samedr e FFET Sl qaEEr FREl

gfoa 2ia AE.

¢ a1 * FA s A G

T&?. Ta-, T&u

ot —
=

Cins J’% 2 QS

%
E A=A
CEER
e Y LS
o
\ p
i
5
i
vf> = ji
5
3
r K
W £
z == 53
- E
(/’\j e

e~

/S

“ A1 FIE SRR @3] AiWgaRE
AFET 233 fpwm eiwtem dugwhan dwmms acen
WA RUFLAT FE qEFAT FOST AT g7 (matrix),
( §) e sRoAIE g9 Gud, TEuey diag FaE o ”
fear ¢ 7 A0 @ @ Rad ¢ = ? el @99 ad HIA YA
ol AT #00 MR . (uFE 2303 '),



GuuFED TfETE ¢ 230

(=) amar’ adae ¢ saa s B 52 Co” @w
a1 F C 2 ? IIF 93 T T FOTET A ITHI. SUEN 93R
9233 A zEEAEA® HasarE Gza ¥ e 8, ¢ aE ? FRa
FreEaE uarE 9 CSEr’ # §EEar 969 g G oeniEs 9e-
qId; ST, A1 TR ATERA @R R fae () &
SAle. FZAET GART ( stored ) Wl SiF AI@A AV fefevarmtar
FIAT Fel FUA TUEE § AE 233 Adle (a3 3 afadle wifedt
AFEA EE BN, TETE FAEE ¢ 2P gEm b € o ” ferwmad w@-
S 1 ¢ % * F arga 92fn € g6 w9egE sW@ lun gmn s s
BT F “ar=A 7 R A A R AR | RO q@rd e g aal-
A9 f=aie @ ¢ ¢ 7 i A 999 SEA T geanfedt 31 |
qu 1 FEA 9 I SE) SWOR g, Fow, € sfase ae 2me-
T S0 AT FIST G, F) Al ( wala 789w qoeA1 ) F@
qEEdE e ST,

(&) Fiotdy g wwE e ((fFarszen ) aitews Feaiag
fofemdl 998, ®Ro, @0 & FJEvAEE, O 9 9 f@er sy
AFSTAN §F AAA X AFNNG THI A7 FGIANE FA TEA S
31Gd, 4 A FR 4 FFES AST a1 1 w2 fFarm gdenan #3
S s—fSaF SiFE don qufEa Tl See oo ssA, @i
Jae 3% THEIE UF 9 GHI Adie E0 dan A9 A9 3999 0
fafa sy ( stack ) fag o wEdl. fiseads st zavn YedEan
qEETE SWAE, ¥ 6 S@dde o o [ sigs-aen ad
dua A A Wa AGA 9 A1 07 BT FREFAE SEA, ST THE
W JUEA HUZE FEAE G AR oFF RS S|, Aee-AsEA
S@AE FESa <aT 2925 o190, Hiedi=a gsa] aRHEl, 61 4, Ay,
Ty Teg (Al Tgq, ) T TEM ARET &, Ay, Hooofle 30000
A FATE &S, o aRi= Wi g o gaAlgd (($eFEa ) s
30 IIT FHAIF Iq1. Mg Tpe 8 WA WA & FAIF Fa0st fi,
sl fremade @33 sudm fifim 133dte 3% (location ) Simum
a1 ( Address ) 3%dl; SFEAL § 3y UREL 3T SA0E) S8 SEBe #,
( SREMAERA ATHE ) Wyq O TN T THFT FS AR WA AAL-
AL IR, T QG R, 964 Pl Rl AT AL, Ty
aqiEeT aRAE) AT AR, A1) UF T AR HEH AAR-ATRAT NBARIA
33 A, ANA 98 Al ATeE) AR, T WA ATA-IA T & A




23 ; GUUFEED 9RET

Wil %, o . g 3 s R,

AFl 23y GzE enfadagete @ eigA  qST

HEoeM AETIF (T, ) T T NAF A1

B WA AT Ho, |, &y .

AT T 3 T TAAA Adsed sga | (SEdE T S
RS AT A, 969 St e gaT am, 21 qatee) ad. )
STl Gt a—si ot e sy 9@ = GifES aE—d as
TeA® S T 63, AN Q3w A9 UeiE A TR AR
HH ZiF a1 A gafs .

A1 A fwd s fEat A, 7 Bl wEe atsd R
M@ f[fEee 34 7 ffisz wedh @1 o¥Fem ani 491 femEe qzare,
@ WAl (99 matrixes wels ) o 4 AR SR SRR 3
WA W AN T wuzz #E uwibE ale | e, ¥ owe Carm
AR S WAl TAde @9 aRERt XA 52 A Wik,
aftme: i 737 ) erfiaizdls o BT ¢ eER’ sEde gen
A SES. > A0 A Sk v A N G Ao AR FagA T
At A o Rer-Tei TReeer s Si5e 7 fenm e
@ Tl 0 gw diw e, R awdt AF Am en -2
AieHer HesEt ergad.

2 9B FRAEAE. derdd 78 =0 W9 o a9 T A
SAFEAT 23R Hiaw e Aikdaea e, daq T2 @ w8 -
SAE GAfE 7, & AR €, @ A 90F GumEs wRamE © o »
fofeer side; 7 aforma: ddfm w2, 2, 2, 9. @ den R
SIE@. 97 AT F P 2, 2, 2, L.... W AT @A,
YA Agd1 77 HaT, A f 7 @1 fBfm @Ade dm B



FuoEwEl eAfagaE ¢ 238

FIAE FA feeraE) @@ 04 ITAFAL A SAE EImF gdeaHn
F ST — A1 FEAE © 0 ” forp wad, sw@h wE 9 N ABAM
ARSI Tadl®, TN O FBAEA, T, | dRITA TSEEI O q4qE-
a4 38U UF © 9fag9F ’ (Inhibit) g3z qBf@l SEL @ 99E
eAr=AT A SEae afidy FOn Edl, (s S = o
“ e o s DAl AW SAl, FA, o g7 s Pk
AEAET. ) G F 9AE AMA AR FAF B FRGB] HG, BT
qOF FEARA AP HEd, T d) AT T ARST AR I, A0 TR
“ o fezaEa 34 fAeaaa AiwgaE dizaE, 7 sy & g akga
EAT TAR IBE AR, TS AT A I ASFargi IS
sufit Ieq argA end Jof) gare-wata SR gaE- A sEe
“ g 9 fafem sF oRd A1 A el o 2 BRES sER a9 FEA R,
a1 gaen @3, © o ¥ fafgad fafee s

A arum AfEYF REET UFE MRS UHE w6y 3
[HNS F=A AZad, TH A SEFEA STFS T e 9=
A svdiFed ese Al anEiEl slERd) e, WEd 3¢ Ad

@ @RS AE.
(w ) fafra dugts Wi@aE! ( matrixesst ) 7 e G

HedT. UeAF W S-S ¥ A () wEa, A4 39e@ R () A
ST . T A SAF TP F1 QA (F SGEAE B gASe AL
g1 FER I8 FUEAE . are), Tegd fifaa daeEa wha E
Szal fdfl sigaE 3 oig. S e 98 new ofeT e, dnem
e Sz sedie fGaen «iwR) (swia fGam oiwEh ) den an
GIE H19T & S 29 AUR 1R, e, Meaw  HisAr FR-eE e
afra noEReT Giefar 318, A gae-FaiaE St s swa,

G AT Sea 37, STRES S G, F, Fe-ERAIA-3
Mz IS G & Anen G aa FA1E . Sl | o,

’% FEY, %% FE, X% T R%% & & Few @ I &t IFrew= e
QR M =L,

A, AR S 77 (A S9@ uREdd FOA 9 @, @l
¥9 fgmAifEa Feq (Fens BCD &eTd ) Aisded Aean, 3 THs
e S GRSl Gedd SiF TEaE ¥ I ST Y A9
qifes, @89, @ FEE W SAAE AFIET IR G ofF oMl siEEER
21, ¥ SRR THEA BT oS, Jeel A% INH SN GAHET



e 1 GUMEET qEH

2oX¥ = o fzmais swdle 33 alzwEE vo w7 znde, @
AHHT 37, § 9T A e g9 7] AETEERA FEQIE, SN
G| ezmﬁﬁ a1 FH AFEIFAT G, rzw THFEL ¥R TN A7 FHEH
eI, GEAH T fiRed e gead e (4 - 9 a@s R)

AR 2R3, 31 fREred o fiar @ & siw swem FFaEET
aiEs AaE, §9id SHFE (W IRUIEE TFET wR EE{I-TIW'T
ufe® ) €W ¥, Hekdls sixien izl #19) 999 @iend @ G
AR S, o e Co? B ¢ A A ar siF
ATEAT gL, @@l ¢ garisTE si%  ( Parity Digit ) « Tao@m.
enfaedt aieFaE A skl —Rfrr den sEa o, 308 ve-ve
FamiFEn afeFaren sl aitder §us-fEeEmE faes’ =@
TEURI, (¥ WA 99 } = gad) gifas ok, ) ¥ we% daem it
neAEy fefees s, 3 siwEnfna fFamma afg gz frar = s,
& 1 AR AEL SHEIE A1 A AW g@fEer SiEl geadg B oA
gazd fefe sia swgari, fFar @i =i teagea 20 e, FuaE
T FMAL AFEET A2 9 FPUR AL, FRAR € o 2 =
|RM 8 2 a2 P =y S “ o ¥ fefed Wi "o ), ®
392 A, A@I, TAF WA A AFRar aur@nit g ga: T
ATFI AR, T fA%F oF W 737 91, ) reus, dHfug d@ag g
& 9% 8 F21 341 #1 faw 321 381 2+ 2@ 9ue] SiF A, Al
W, Y GO o WAl | TERER AT @raE 3 99 smaE 5
o sraE A=l Jisel, WA 99 9g. REaEE ge. 92, gl
AFE] G FEANE SFAMIR T Fe oF e 9 zEa &t e
He1 Sl 41 SRR T G ¢ 2 Y 91 siF IdE aeRen e
SiFrl AfZeT IET o aasa A, o ¢ ¢ Y F1 e §engmE ve
SiFEN qopT FEE g6y g eRiE A aeny Gy wwer, at
1 TR el S| ) anssht (|4t gpfier SEl @ ey
e, smfed=n atzien TN F9a mfet=w zE SFm “o ?
aiz® dead gl 34,

71 iz Fla @e® wiE } @ A, nvEdes Fvdd den s
FORFE ¢ ¢ P @ gE, reudd e, ¥ Byw 9@ a9 waw 9
2 i g9 det= aEdia oF SR gRET Al 9Wl, ¢ gar-
FA0° YD S, FOE deldie SR T gAdd T Tz
FEAE AT RAVIA 0 Al 7 9% fRaiarg AR, qaAFoE Parity



FumEAl enfagaT ¢ 9v2

3 QU =E S SiwE Parity Digit wevria, 1 I3y A
FdE 4 fen A aeE die— ey (TS 4 Qg ) 3 -3y
A1 g fEAEitE Atz aEtegant ks (e < 3
- Faegraar © o ¥ @ favesal® dFa wEeas A% W9, )

@@ A EHE +- 3 © 2

292 0 g £00% 0%4% 000¢%
— 2 3 ¥

-RRY g 0 00%0  00%% 0900

I A GEAa ¢ T T, MEEE UFR eI 9%, TERE
1 TR FANH 31 A@] 3EedR GAHiF HFE= ( parity digit =T )
sft o WigH WA, @ EAFEE! WAl 697 TSfEel S| AE; @ @s
@i qiEdla gen 7 Y fise AFE FaT v W @Nd seeda
SOl oF EiE qEA e9Eier AEET faw ¥ At 3 SR R
e ) £

faza® ¢ ? guEison=A @E Szl SEl.

g0 mitdE ZomM &, 3 ( SEERES geed ) qEE
[ZITLETACH

* UFET ¥ F@A ( matrices ) S, TS A1d

* R-fEER-2F Teg AEdle,

* TF TEEME ZE-EME-2E] geiEl auid 2% 3%,

* S B X By = YORR ZEZIH] 4R 34 €% 7%, I

% 5z amtwtar ( Bits 71, o fFar 2 =1 siwian ) far e,
FIele ¥ X YOR& = ¢,6%,03% Faiwt fad fumis wfafsq &
FFde. GRS GRUEANT ¥ E) (e Swan w0 |

(¢ ) nfona dvefroaridet=m gaan enfaauga s fEga qaear
RITR, GAzmsl @ YR FIR D58 FHI0CA ST Ia6A 50 A
7 FEQTAT| TP, T SEE € 99 gD, A \E @R =
Qe AT HER S R F Sz S, AT, TR
( Programmer i ) Fenggan @agms Sasa daedr smawE 4 i
TR SASaTET FE) SRA AL, AT ST AT ¥ R-HE
M GEESH AGAE, A1 g UFICA MRl A ST
¢ ge-71%% ° (Number-containing word) 3 ¢ g31-7% ’ (Instruction-
containing word ) ¥307, gaAr-a=2d, fazfa aiftrdt Fait=a ( operation
code 7 ) IF@EUAE, TS Fld) Aifedl SRS Fvear A0S



9y + FOUEET 9=

TaRid faae af ga fFar 1T ux X559 ean. gaa-Te2m avH @l
fZer a1

gl | [REfEE gawidie g2 gafbd oo
% | At Fd qfES! g1 Zgu T | faEw g
X U HRANK HARAKARXKANRNR Kmenseans | ia¥ssinuisinaens
—_——— | —— — —_— pa—
¢ siF & 3F X 3 = 3% %

fadfim afd el fafoe smu=ar sad RS @id, 4L
A = Add, 389 %T1; S = Subtract, s &7, T. A1 & 3w\ « FaE
dgien fifier sl fGe dan. daede ffte =i FaiF o
YU 3¥47 g == (&, ) ari=yr FAEE fFam & ( GaritE
95l Aiz2E Fea ) CFIE UF Risd aAX EA; 33 Aga Tae g
gl 240%00,08%0%% A1 %% i*mam:ﬁ S9F S1A1. CF qel AGHIN
2R fgami® ( Bits ) &g Agedd A4 @agdle CF gaA-HEEE UHAT
3 [ e S0e Sw@saE A9 kEa fGer R, @ 3 gwiE ged
gad BHA SR GeA-aE, (& g dafa Foo Aga.

gaged deq A gaAr oFd qinee (Skea s adla, At
AT G2 YT ST AGAN, IT, €T ITS H@eTl ¥ 0% FAIA-
T% 0 & 22 41 200 EAWE GINF GlZAT o F1E fAar=n ggar fefe-
oeq1 AGd1S; a1 FUg 9T Wd AEE; £00 T 233 A1 00 FEAEK
@) &1 nfEdte A anesdte aEE ggar fefeem widles; at Roo &
%08} AT AR 3¢2% EamiER MEfE nftawe g fefzar Adle.

s DAF, ZaF §9 ARFEAE NAREA. 9Ead  BUEZ-FEAiTl-
dogr ArfEdl aRT F0AE W qR 933, .

nfora gza st@aEn e ag s AifedE s (I e,
AFA T ), A, FAES A frar v fefeow s@e, "
AnFT A1 q‘m‘ﬁ g% @A, FE JEel 9 3T AvS @ AfEedH
wifed) 98 aFm 1% 7l fRUR SR,

HATAFEAD AR FAE] TFT

e a3 HUEEH FAFAS 721 I ITWA FRRA K
afoen dagdema SHR ¥ ST 2% Hifedl aEd. & Aifed dnme
UFT AEETAA TER #egeq SR, qn feaem awwEl g FH) aar-
fidl] nfore dzfeaE @ wE wed, " aEs, A FIEE 4T
AT TE T A TN AT WiFAE o & A gRo €



GaorErE EfaEaE ¢ 2w

aFa AL, G, T = @A weda EdE 3 @i owmd. fae
SAlel s ST #9251 WAE! 98T e R
waﬂza‘immﬁa‘aﬁa Syzey %] 4w o At 4N é‘m‘raia
g > 20AEE FE A SEER S | AR wifrEnee aqE
Random-Access Memory FURIA. & SUUHE1 THH &Afaanes 8.
qur AifediET FER S, sunEt swig 9FHEE AN FifEd G-
FI@ G591 §39 S0, FE1. FE Ae-Aie GEtren wam fiess
ufiar fea seue s FE A g deatea s, & s an S
FRIEAR 2170 €A GIIRGA 8 T S1GawE, 0 S 262 &l
AL AFA A1 T G Fed Guorne 1A, 3 BERE a9 duEas
Y w1Ed, 3R IREadh oF 91 39w wEs (3 9 weR deet
wd ). @l A F=waE 2R SigA 4R 959 aA B ¢ 29
12 w6 3991 A 4 SqIEAT GOHT ) R, Fragar Forad
a4 Fm (A e, Bhg ) dauEsA ggq ET 'en%‘f da FeFAfS
SO AT, TR A ¢ 29898 7 AW A2 9 7S R,

wrfen &g aw, wofl, AN FONEET AR 998 FOR A
RIcIE {I“:ﬁ MO SIS e T OFAT C Y R A
A, B . A1 GEARD AFEEIEEE SUEEEE 9 Fer
AGdl. A FIFANS RUITA-SEAEAT - & S e o fear B
=11 24 Nae T2 OF arAR (Gt Eal, 3 A1 92, SR et
qIEH IBNSF / (ZE WA, ¥ A% STEAHl, FeieAn Aaged S, a
TAE0S RULT ATA WE T A G CF SNFF qqGoa
ST, oA, S ) AR S e sRan dwEiEen w69
EElTil Eﬂ:al TRAT R0 99E] 29, 9 @1 35Tl a’ia:mﬂﬁ g
qfad® wugs=n, A @ m@%a*w FgEed W iﬁsrcﬁn EEC]
A3, A1 T S ¢ 29 FoR? G ¢ WE w0’ féfan, S0y
T ALEEAT A8 FANAT AT, @A) ¢ FEAr? F Qo 21, AlgRer
g7 Al F0a, RN CaEac’ F0 AJ" ANFEE e
3oz A9 92fe SR =@ awwar 35w,

3N FUREfeT 29 wiear Basl €073 “ 3 Y a1 sl
FATE FEAid 991 FHAE S Afeds wEa T 4 79 T 961
de81 A9 TEfan & x AYF gow e W A FEAH ATIL
A avar A A2 RN Hid oW, guR OF 39 w9 Ay
cifez flar @A) el ( channel ) THT @R S A, &€ gf=1y



Py ¢ QU 9REE

efler &aiet s ¢/ o T #HlE Wg TwaE, 3 e 39 OF
eid, S § gEETda siF R aF TFAE ! AE g el
u-5 ¥ i (aaR ) Az o | ) s@ o7, FFsq A3 fll =
TR §9E BT A5 A A Foq T,
qu 71 FARAFAGN CF 1A 4T AT AAEEAT o 39—
waT @ e e anEl, sufn & wifed fefewdl el s
AT 9R 3¢ (md AR ¥, | Jewiadl G2 senEme SRR
a3 A1 AT 12 ST, A9 T S A3 A, A A= g1
Aie 29 BRIl GHIL 4 9 Sengel 1 dz@er Wl SR
2991 A FFI@1 Ko A Leo T WAL 97 a0, dufm WA
ELCE | amr?n 2R & AT @ 33, ar ma:m ‘wEfeE 2
Fu @ A A @,
Wiifew ga A, a0 29-99T FiwAdie fEaEr € g g
Wi 3T FAONY, FUFER FASIH A@T D AR wF FrHar gqwE
T, A AT 2991 OIS, deilen SRR AwEiEaE ((gaer)
AT FRESAR ITANTS! Al T TSANEA RULZ Gao 1 B9
SRS S, 4 APEE, e s S, b EmE'THEHtE*
A1 s T fa 3% s, AR IBINEANE FAF G
FziAea 39w Al =3 RESS s, 3 o 3 s |9
Sq-AwHaea AT S1E, 71T 49 T @ "o (sma e it )
SR IFE SN 32, e 8, FBF = o ke i@
TAFI tmé‘r AR yos GFR 194
drifew form Amd. 29 A ATAI0 @€ RET OF 9FR IATF
3@ k. 3 FEEEAA, T aaFeAEREr eraﬂ"ra
TSN AGUIAT 9+l ( Magnetic Disks ) @& 3% SR g7
figa 39901 AEH. AEA AR gaFd) =9 S Baa i’l%
o ased 34 @) Azt gam MRS o RS sae. s
’?atrr—tn X gF JEFSAAT i oK Q1o o1Ed, SuEed, ot
AN (A=A TEAMR ¢ 3 * , ¢ A * O fiasds o3 gizar=n
( arm =11 ) YR TEH ama“t dl Ziz1 &1 AF@ T TG g3 FE
ZFAL. A TR S1F agFESaE A 8 3 A AWFS
SFA. GEAF [BANFG OF NGFAF 9 37 q@HEe wEd A G
Aqeaa 2 A oF mEd afE "], 7 zfza e miftd=h
AdiE AGF BaFL €.



o Sy vk

du gt afses, 31 gEE gEade afne) RuzE FEamE
enfea feamersy siedl, 3 daf AR s 6 i e
Y, AT AT AR @9 SER AEEE @sTR omA ade M
) AT FEaA fF@d. gfeer g 8 EEET 9@ R a9E e
( main store ) ¥, & AF @A 9FR ¥ IvEAE A @F @
( backing stores ) s, IMHEA safAAERN @t uw@E gHy
Tadl. etedle siet @ @R 99w 99@ daEm TR S 3 QA
e fafertn €T, gad ez, afqma GaeEdie e =Pl S geet
o 1); fofededl aafle amg Wed. arem See, FEAEN @EANAq
feftaq e ( @i ferrrile A el Atede 437 ar siw ko)
aziaﬁmamﬁﬁlgaa‘?af% o RS STqied) AiEA e acEle T
FEd) €13, diEsE, A1 918 9w dufa et afed sEm amd-
fAEs! 4% F@ a0 T FENR-SRA, U, SerFEewEn ERE
TifedrEn @Azl oF diwa wifen F18 o gufEed @ m, o
A AT New auia @ 7 .

swamfos dag ( volatile memory ). fS=n wzizn wfeddie
earEn ( pulse 91 ) 9 8 ” 9 R AYA A9 qrafEeeal e,
¥q FFaeen @ ( missing pulse A ) =g “0” =@ SN
ue A ¥ sATE @ifEe A% wR. eE ¢ eir-dn’ W sEa
Aorear den Frar 5% FE) o7 Fi el EEa (S gEr IR
fega arsa 3% wa ), 3f afttg gzoarT T seen abRaa i
ST SREIT I ST9 seiAa STl SIUE A1 GAENERE ER. ¥ M,
TEAAR SR Efwel=n SEn ndE. 21 GiEaE @ 3 7 @
QUi AR, SEA L3 WEEL 38 UE FES WA 07 6
A A FAA DA ZAF AT (FEAR ) THEF FAERE
T swAE. A1 sRaEr sl amw zdfeq amF alaw exEwE
NUGH A GG F, TN TEE FHOI8) SEE e, (s B
&) AT FBIILA %f 953 3o e =PI TS i )i
I e freg A BT, AN AT s s
g, 370 aaama 7 o IS51@T BN AFST AATT ATATE famior
&% | s ae seEd CES 2R, TEIS, HEHEA T qeBI@]
AFaaa [WERTE, T2 aE gRE, Jel ME2a sEten AremE
T AGaT. ATFAE, B efem e ( electrical potential ) 4 AifiF
a7 ( mechanical impact ) 3% uFAw@ ofEda gefRoA™ @A

9....%0




2YE : GUUEE 9=y

) -

- -
TR TS2! AR ewirT

\

* *f

HHA {34 Heq-Fton qag ( Volatile Memory )

FAr. o a1 Gear Seen AW Sl 3R g2am, dar feeimieds
( train of electrical, pulses ¥ ) 3= Fged ( vibrations 7ed ) 7
FAt wgafeHas) oiEdd 923, € 99 f2US & Al MeWEa S
S FA A

1 AlAdie T oF MmEltd AT STE AET FOAAT -
Aswdziel @ ( frequency ) R AN -FF =T FIQ 24 TaT1- =794,
oo 1 efaiAE i e Faian aeg AisAde it g -FEIS
a1 TN - &1 A G AEd, A, Sew Adw OEH
Sve CHEEIA ARG AE Az [ A, 35 s
gE=71 g fFeveal veamed fwlor Rl $03 @Ewm WA 92
e UgaE, RS A 38 oF gFEl wsae 21, a1 SET A
T DAFET TE0Aq, e SR AR AT 98 9@l W
Aza1 4EIR €93 AAld NS wgam, % F1, (4-2& 9 el
e, 9AF) GAR wo FAMIERAN FAREA Ro-]y HEA AN "alkd
QA | F93 FB TEA SFE1 TIEAFHR, IS THEFES AN T
wdzAle¥a ofiada #za & afes (g@=n o zqq—a’ﬁr FH
HER ) J47 AR qE, A A TAGE WL A TR G e,



g Enfadng ¢ 2we

SHETRAA FEF S U e $Y9 2u. age are, -
F@ AAI0 4&A 39091 A1 WA qFE IWWE 33, FAde atEn
TF qAGHAT A2 759 @ ) sdxmfed ada g9 g ke sn
3 AR T 3TN s,

A1 FLMZ A FGUS g [(GFFAGA 5 3 ST B
f@aFR A1 ( Delay Tube ) & ramad. 90 Tl 23514 degidr fFan
SR AfEd= FeaiE] @ SeqFieT Gagd) el §9E= A IHEe]
o oamEad ¢ gosdt g@ug ('Volatile Memory ) U,

Aoigar, dauEEl sEonsn mifEEr du8 F9 Fe 9§ 4
fameft=n fafaw disar suqm qifzearn

qizaA=T AnaifEsdiE g @ sk mEd Fieas 78, F40
fEqq &1, aua @ s gwF At F=0 ara 3, s fEga
A1 TFEG WS, [E15 ARG, G105 o950 & T AVEL FIEIT@0
F1 G g WA FAE! FAE FRTE T FoeAr QAR F=a
G T I (e

2]



%W ¢ 2R

ﬁam CECU G q.'ﬂ"[l'[]' (Input & Output Systems )

qf=rt 70w (fogm 4% ). 9= 30, dawE 9 @ a=fE
( Readers ).

T ge @ oar ( Buffer Memories ), sl graeiern
( Converters ),

FA-HZW AT ( High-speed Printing ). “WEA= ﬁam,
I,

FAET T 299 ( Cathode Ray Tube, C. R. T. ).

SFT R AN gAuFEA s s A ol gwa guiai
oo Fel S, A denfre faam 3 mfem’ug A A fFAamt
fqaea daaT @1, AT a1 9FEOE, FFEFA [ Aol F9 gEa =a-
3 3@, F arm g =2 3> w®, 3 doEd } w9 Iewdat ahm
framR fAed, sl oS 37, §INF S9eF SRl 19 F4 F1@l,
a1 < fgat=n g3t suanE @R, @ 94 7 Fwn=r Bt Zasa
Gaﬂiﬁﬁ Input System 27101 Output System 31 €494, 783 Input
anfor Qutput F2urard, SI9ur Atgar © fFAema g5 * o © Ieogaa d9mr 2
A3 FwaaF a1 A sza.

afiiaad SN SNUEFEA Siga AvERal Aizes alia T, den
( s1ta gzm @ §E, Decimal Numbers ), 314% ( Alphabet ) 3 siisius
fgsg ( Mathematical etc. Signs ) Al 77 w@A, AT GATFHAET an
( Character ) & 2% 4171 €17, U4, AR TaReT= 9 & ot
FARST A, YU GV SR SFFET T Al auﬁ:n ) 539 A,
AN T SERUE] O 9197 A, | s disedgiE | ar -
qNde ¢ &7 9 ‘WM sgE’ sl fER7 A JAgM a0 ;
s afafafuca Faig. & €%a s afandl aE g gaoEE S



fadsa g Tmaq 430 ¢+ 9w

A= E4uidle oF AEal 531 2. TR AR war fEa ), SEasd
d afr sifmas @ ez wEa aigiaia wea guows el 3
qifEs. afraE 9z afirag stadler M sEEE {1 gl 3R SE =R
st aRfa A18d e TIiEs & AT 2. 90 3905 an-3-213
HIGTR & 1I5E TFaT 2194 AeaiEt afwmiae @ wral sEan a" 5w
CIEAN

a1 SN O A= AiAeT g4 9T REAFE € mE
0 &1 SF ZaPn egie fifine wa o19a smaAE? R €8 eeiaT
HTEFF SWA. 99 G¥a Semfyy goe ARGE, qU1 J9e [ ga« &S
i3 99, F1 §9EF TG, IAN SETEIIRERE Qudiqd, 9@
T/ Al antag Bl @&&3 fiv o gEfe 9 GEgas wm
qiz | ol zoem @ OfR 9 dz99 a7 JEd. A FRo, 2fEziEg-
R AEET ANET  orer dEar T aw, @ 3 afir wiga
Aot wnfon Sz G @ aine) sfa-AEraE 5% . |
FH09] TRITEE HI@N HI AT 2 ¢-Re A 7 (31 Zfezqume=n
FI 090 ) F& T, A GIUF TH FHIA G2 FE I@ G0 T5F
afvil R FE sl Qe A1 AlEdla W S A0 A 3, @0
( dnorr 21T gEk FE F9 A8 s A ) R abren agga
spafega FAIQA @A’ wEd 39F9, 3 (e FmEEa s
Himaz1 £ ) @ @@ ( stored ) AFHL THA Al GRA A AR
FFAEL

a1 TF0E QifTgeaar, FnuEmE] dalad spda e g
FTAT HA, G FHAGE) AR FI AIET 7, e S A
ARl FR %@ aFT 330 TESUR A, ", I 9 faaen aNE
3 FETE ST, FIF gEUAIE] ade qeRdl A9l SEEAE 3.

qfar=ar ANE DG 4 GUOFFA A= AT A= @i
ARET FAFAT 3L &I A AR I ANFUA] GEAA qEA FE 3
i, T ANFUFAR, FOLE v fhdaT (IR S ) far e
SFR=A FF FIRiER (U9 Fetae ) T qenfia @ o2 mza
FE W, 2, FWEET S A e foxiE waW g gen AgEn

(e s

* 7z AN Alza wwdl, @ sva fofka e seiafa &
zo2id 7z * (printing, typing) a1 WegIER@E ¢ g0 ? (punching)
7l 7% 34 Aear A3,



t4o0 3 "mEmE oRET

fafwz R disedz fanton szda s=f gz diwa o, ) SoiFEA
AR anls aqae fgas 3R 7 donwe fafo o 83, g
A1 ( gEaze ) Bk a9 dau a@=n a8 wEas e, & a1
Frelawedl GSMH4l TR 9T €Y @, v add el au S
g G494,

AT AFAT, AAFL ¢ QI GBE0AE . qiHa Gisaunsn e
TF = o ama“r 4529 7 g9 At fofra A wdwde
2992 ( magnetic tape 3% ) IwaA AN ST CERREE PRI,
foz-diaeiz-FaTmm & @fow =0 OF &k wie 3, R de
S Mk A die, FiFdle S9a0e AEEUEl 9E T
¢ g F/a Fe:g,as AFFEL’ 7l AL 907 Q) gGuagie gar. s,
A S SR S Rew @, S ALl FRERE
SN FEE Sl @rﬁ 7 Zo=31 FEAgEAIET MfEd demr axwE &
e, I‘aaur-zra', U 20 4 w2 A @At semE wikd @)
|Gl -

forw 4=t ( Punching Machine ), 91 22+ W ZIZ90ae=
( Keyboard ) Ereet =i&dl. Zigmmey fAfre av zffa s’ Fzor
( Key ) Zmars azitaned qaeedl smIE @t an £&Fa 291, 0 uF
X RS GOET A AR gEar a0 afeearsan as 2 dd, 3 m
{dftat amtel oF i ( Row ) i =@ 33, 1 siehdle gedw amin
& ( Column ) Fiea1 3GaN & el =413 fomor 43w Fafmem so
29 {51 FiiR, uFt aniwar (Feos e el sz gEaE ), o
winm, Firz d%amar, oF s B edfla =i aiear s,
& foR spieg Aem A wEaR.. ANEm oF At BEe meaEt
@ w4 B ams fBru &1, fRm 4md [ ogwm g
A9} SEB,

gaste ( Punch Card ), wiEl 2R gl a1 FE=E AFR 3
A Gl TR SWRE iR, FRlT wEat R #idla T <o
i B2 93 TFam. i 3T @) <R, 28, 0, 2, R}, 1.3 W
AT S ARG, T @aiA TNFEa TS ¢, R, 3,....0 ¥ FAlkE
fE%s an3d, . o R & 1 AAIF N on A oz e an
(=zawm ) #iFm GE0s s/, A & Z umiedie ud sEashar a0s
Zha 741 fificz AAde ©F % 7 0 7 % A1 dF-Hdde oF fBg wah
i g1 fozie fafsz s@oft ( combination ) g%aM 5 k. fafaw



fAaza a Swaq d=mr ¢ 44 e

2 1] J | \

1 ] |

ol | 1

1 R

2 il

ol |

4 |

5 l

6 ] i il

7 | 1

8 | | I

9 \ Iy
1234 547 851001 ni3 141516 73 7475 7677 791380 =

il 2¥-¢ g%t ( Punch Card )

Poreiaar A=A 21 Frar i foxien Sigom SRR #id, e 4
que a9 fBfa swmE w@e, & aFHER g, faen,, . Fsiag
oI o 913 3931 4. 90 mrgiai fisig Sedw FEus, TH SF-
FE O FIE Aged, Il sEwE A @dam gk w6
3aa 33, aqrma—t{mm Wz SUldle gOF FHAEEl TR,
3 z. =T w1 RdaE oF FE, qEAm FAIR-few-HE
qEd 99 AFEaE wifedvar sqEkaa €9 Far 34,

gedq @Aty 49T 39, wE ¢} TEEL. & fEe angE owT
o sz i Far o e, ) §9) sedaa wA-eEE 66, 9
aEr o TS Sie ( channels, rows ) Fl-sife® SRI; 401
u 3 FHF FH SNAEE. A1 UF AEET SeR suiad oF &6
Sl e 9T 52 92 TwaE, 3 30 30 AR A . A e

[ e
o 2 i e 9 & [ ]
@ [:] e 2 O L] 2o © @
@ 9 @ @ -] @
9o e o8 ® e o @

A 2weR g=aq ( Punch Tape )



9w GHET IRET

ofid, Wae Bl e 3 den ajsEa anEns Ol SRS 9
A, A 0 A’ A Iy HFFWHE AR B2 oEEEE FwE.
(TEFAR E-ARARTE @ AR ). A4 wH w@aE g o B2
IUTe A A FEEBI G071 ( combinations 1 ) X% =33
an = FE Ao, 9 &RE oEd) Br awi-2v Fw sEn-A
w@ FEARgA g om. @@ Fmed ant fEEw ansar 49
Al AR, So=n et adl G w2 33 T 2y fter A
ﬂ”’fgm T, @1 & BT S92 @ widle e udF eiam @1 @k
I = FETE SIS S | G, TFIL 399 Sl faaa 34, 9
T Lo AT 8 FAA HFFRA S, aufin =T 2 SEACIS
#e FAETE AR, G aafaen aama. (a?%@ SR ¢ ST
e 2 K@ Ay, 4 39 &9 At e aeagn i .
A9 [ SET gAsA Al F9 T S 29 Jaer . )

FI2 a1 2R Wen AEdle a9 BEn d9 wEamE STHE-
A-femA aRada gs €7, oms aniwen (RAdva: siFaviear ) sw
Afa 2 smEaEl I §FaE g TEE-GEE g6 T wiR.
AT dFaEed T e dis. Zaq ke, quuse gl e
nfirardte Gy Seriae e afnd @ saarEn = geaEE
AEUA Sl sl ( @EnuRE % 3 gAAETE Teg A mitdh
fear gaad Rt enk, ) e gaa, defiwtar e s saEa
e, 7an BiE A aFam 3 e araEea a 3.

+ &+

=



e 9 Iqaa 490 ¢ 443

yRdnade fegi=n aramyd

fzoaEa | el .
A | 2uHS f:ﬁtfw s b ¥R 31

o eyt SRR e | 6
0o s (4] 0 0
¢ 0+++0 4 4 4
2 0+-0¢ %0 R )
3 000 %2 ? El
¥ 0:0:: 00 | ¥ 1
5 0+0:0| - 203 | 4 %
% 0:00" 2%0 & &
\9 0:000 £33 © 9
< 00« ¢ 2000 Z <
3 00++0 200¢ 3 )
A 00:0" 2020 | 20 | Add, Fq« F.
S 00:00 z0%% | %% Subtract, 31 F.
M 000 * + 2¢00 | %23 | Multiply, IMFR F.

RS 000 - 0 9302 | ¢3 | Read from Store,

ERfARTZIEA A4
WS 0000 * 99%0 | ¢¥ | Write in Store,
wafaviERE feer.

Aq - FQSTR TAF FANE STR FA eEFE A PR
S M o B T b I G B S (R E R R R
oz wfaa fErE 3aes a1, (AR 9% @iy 791 289 a8
@R, ) & d¥a QP Fow SR, gl A, I Faw ¢ fEi=a
Forft ? eam @A STAAI SEEAR =T ST IeeE F A

fafra wogu=n aqare fawdai fiad, g fofde 79
FO foamael ST @ £ ANIRHIS F Hiee 200 Ddl; FR
daorEe @yl fefaer asE Fed A, aaE BT a9FE Fed arE.
o) GRS S ANA g AR AEA qrERR FEd ae A
=3, 3 @gAEl ¢ g e 2 3R, [ ¥eF 3 walEE ade
FORSATE 9F 9 aEfEE A0S 50 GRsEl. Asa Jrel Reader
s |, AT A AR SR AE Ly 96T A 5.




Uy 1 FUEED 9=y

AFA 2¥+3 WY GEHIR T TR qET

Bfia w1 (%12 fm 29) @1 Bmgr @ @ sEaA,
FRIRIEN ARG TBAWT GIF=A1 TFH GEEA §Fd Sl 2 51 550 sﬁrﬂ-
qarERl §4149 SEdl. FREET e N, TH TR Saw B8 e
A o, (391, FEEr 43 ) a)id) e ol s su v
FAe (Am) wifm frien sl e SR\ @9 qEa s, |
&S 1 Sa1 e 5% 929 3@¥e A e emEde Il et
TR A% o AWEA 9T Ty, @ JARME 7 FWREGS @ ffs
quish frais el ¢ eizdg ? @i frifa flaa e a?ﬂ TIFAT
AGA. NS, A1 Eq2GE Aai=n Qs FEEde B v S
A=A qIE rﬁaf‘aar s i 2.

e O FEiE AN R i e, daEE, 9ue A @
B AgaEE AR e BEed, arn o TS TF AFHHHIA
fer = 55 AINE, FE A 20 gi=n o s RrasT o 31, TS
1 TehE f‘gm =l gea@ ( against a hole )T w# ¢ !IEFW-HEI&
9z ( Photocell ) aafi>a! @, 41 SR 51 = S -
qae fFEdl. wEla sa s Ssien 96k R dam fazam T fie-
g A El?f g BE—A-edg I GEEUD F G,

@A-dges awar ( Buffer Memories ). araf# 49951 Fra-



fAza g Swwma g9 s sk

70w fafi Aoy FiFde SoR eehia £, o g @ donEeEn
LT a:ermgma qeEqR qrafaw! s Al assrm'zcraaa “RRfE s‘tamr@
@] @u qisEn sEFEEIas a9, mmﬁ F1E FS a7l ZUER
i & oF 9iHF T 19 9 7T w7 A=A @RA 9 =R
Y, a1 g1 SR dgwa A (End ) ST G, AE, SIS
AL, o sianina aElke agEeed s feq-weiq At
97 3qEA 9a@] AL AT GUAT TR AN GFI LR “mer affEe
“ grF-gn ’ ( Shift Registers ) s18aid. JSER® STTs TE7 9-
A GUAL IRS SEE. A9 O A g ASEL AFa gl 7
A A1 /IET FIEFEAR T GE 4.

geet gAsafE ( Converters), FME) 24, F1E, (e 29 AR
er=a1 @t dgdia @ e aftaer Asa ¢ e SEL. 90 saEs
3! TH AFE SEATEEEA 594 TRl SEATEET Y gAe e
A SED. & =R Y swihd fag @S SR, SR qeAmE
AT AR ATEEEIS FI A A0 9 FEEd ATECS T HINA (3%
TFRIT ) GAEEA T gad Ao A e wEdle ¥ FRd S
A%, =f @d @2 A A dnustd @i ( Peripherals ) Feua
IqTeY I,

A1 QA SE) A SERTE 3FeE A IR aEdl. wEfsan
( continuous]y) faza sigeear Aledidl, SHNGE=I 450 F2Ecke
aed f&qa ( sample F&A ), Al S G (Dlgital Computer &)
TR S FERE ) M) SR § a8 AEeEl ASH e,
a7 gl Analogue-to-Digital Converter ( g9 A/D Converter )
TR, A7 3%E F1 FOR DA Converter 8 1gdl. THM-gAE@MT
Ao & AP A AFR Ef.

que, TR GReddr ASET NOEE A FRaEs T
o7 I, AT AR S [ GREE ST WIEHFES S Hed
A 2oy qE.

TRqEe AT

a1 dstier YF AT A9 AT G SN Ao @ A
31 e, duumA HiefRen aiid gRes gw (= st Afrd F1a
T feaai aye av aldl W) a1 FA0ER GIEF syl G,
@ SR gen ABa Ed WeP! A agm sngER SR R i



Q48 ¢ GoEET aftEa

qI=SY stgan. A BRar A vl sgEmen swera, dnnwe sdie
AR E11=31 F1A1=41 BrEA-E goa F3 SR GraFEia. am, Jma,
A% T FU-H3BF GUAH! e 329 s, afvaE it o
(A agaE dt 999 §ag[ Jiz@ SEE, da @ 9 ]5es guaiEt dsa
Razma 3 2w 2fFa [ afE da veam.

CF AR qIEA, JeqaA A g9 200 & e sraeidle 2 A,
QU ITTAN FAR AFAL; AH 33 T2 zoq1 G247 Bz w2 fE 2
EIMR Agal. (FE FB GOOUFA FIHS] I FERIERIEG! RS 341
79} Fgear| IR ASEUEl BEa #Ed A FTAUIT FFI
q18T 93Ea swEft 3R e diw oEa. )

I AT STET I 1 GFR SER, ¥ 19T 2 qAZTAYH
ZFa S fas & @a A AH1T, FAIKEL 907 SHEA E:Iﬁ% @
fradimd &7 wags. mm qﬁ% qEFEE OF UF AN IS A\
aza‘qﬁ & sTEeq FAETHA °e O] 993, 31 AegEaT diz U Za-
sz ( High-Speed Printing =71 ) s% >39em fag wom o7
At TR @) R SR ARST T 1 —

ZA-RAY AAAT—F AR AT BITAE YT fawa @ ao=
3% (e7ia 322 38 ) sa=n 9 (Rims ) 300EF F0E F@Eww
AR 31, GERET AFLEA FGF IFal Far 913% oF1 fza@ A0-
AT Tz FEESS! A, A AN FAEASS A¥ER A, TR @
quid &1 FEFEde 38, AR ania | oF Sl Aad. w9
FUET O A fas an S19% JEIS wEa, (Fnden i, susE
foas e TE, ) (e 9% eTEt a8heE sgah. & o 20—
250 A7 @Y. UASAl SRR AFEUA 0 of5 UHIA DO
o &7 4z 9% & 53 = S 3afE 29 TR fea 39%e
Eid

#B[BT, I TZ I3 3T SR digA HiEAA {aq (zEErEEs
#a% BN Fis sEeel B ) 8 e, 97 33 e @1 A
qpL: TFEEA BITY KEAE eI (A 521 @ si=n siflza e,
fRdI=a 981F3 BEAPFET FI3 FqEA0@ Aaal. FOEET ofews, YaF
TFZ CF 3 G2 FEESS AGAH. WFN ey TeA AT yFER
A Fegr A5,



f3ma 9 Swaq a5 ¢ 2ke

=)

mﬁK

@.@\ .i

F e

et

Sl 9y ETEHIGA FTET TSI AWF AT FA-FAIT=AT
UFT THAAST ATEET

a1 AvAds g e Thenan wE ¢ ¥ G FHE S
Fwimaa fEone iRl wEiad glald 9 FWEET 3% FRAM.
o1 o ez TE QA @ HEE A 9o S qed @
Y, AHFUG A TR DT T2 at 70 ( =1k feen szEde @
quiter 591 ) FMRAN 3 EAIEAE G0 AA SIS FIEE AL
gERH A0TE 381 AFA FRETIEA 92 e, 30, a8 @ T FE-
Q@ Avad, Al IR OF &= JBETE 9B Sl AN & 9B
s 4gd), 7 TR AEHAR | a0 9 TR A e
S |

uF S qEm fae FE (3 F4A fad ) 352 398 3 T2
Q. € G0 AG AT gas SEiad TR AR, TE fafrer
3 {Re~ 997 Al I A |

fma-3aaa S0 AEREE SR
g Adlen SaoEmel S S3EE wan, 3 fSer ST



¢ s ForEE aftwg

SqFEd] TRl A3, [ Ak R aifies, qu o aEde wRE @ua
d GgE A FAFEY 99N gnd 99 HEdE. @l SEl O
qdi -sEERE - T aifE @ifaet an% € FAEAE s §}9e
Hat= qEE A4 ufed A, 9o aEdlaear daga Suren sadE
FqAl digeq 341 333,

Fuidasht sgdiy fadma a gaas, wAT med ndmiE Ay ®
S S JAET AITEeAN STFOIAA SANAR IJW A= FAA
fedd, 9 [sEats 9a g FOar Sa 8 a9 sgaE. (on
T Fde © AiSifEs Wi’ ravmE, ) @ sueEEn AewE
SANENS SA1 ZIA AMfEANSiT ( variable properties 3 ) TXEqTEAT S
S FAE, S AR el Fid i gamwEe diega
SIEA SEeAE, TANEAE AREEQs € awEEd e feier
( Co-ordinates, ¥&Tsig ¢1 UGN <A1 &1 earaisl wed ) A, At
TFN AR F54, cPr AFd G gﬂﬂ"i SAE, WA, 4T e
U §TE A e 3 U S @Ede b fRdgaqed disa
T J M0d FB 9 "R G T, ¥ e g9 19 W J uad
g1, °0% qagi=a 3 Fandai=n Sama an aEie Diea A

A g oF fHar Wfeden fRensw oF asiR, A9
qIAN I 9 A GAIGK =19, e S 7 $52 daeAl Qe A 9
A, % fRea=ar ga=a1 AIaT agg 9%, 90 gfeed SAE we-
FIAR AEAD, TEOS IVA-AT AT AT Al AR A9 (03@E)
T @I, AT I 70 qgEaF GfEAA afem=ar adtE 93 agaEEl.
a1 S qien=Al ggR aNrE A fenads @gig ANl 8 9
FHiaT agfEear 18 qe, PG qI=A FIA A SFAT AE @
Q&R Y SISA O UM QrEfEReAr SIEAE. O A1 e FdiE]
AR & FoeAd) iy fresd ad 8 ol eE s @ -
g1 Ry awT=n B (stylo or pen d ) IFE 1 @@ Fladl,
fircgan Adt. a1 FElis NegaeEEd we oF AT w6y, # Am2,
&t AFRITEALS A1 541 WASA-GA FeAEEA- SEw, A Al WiAgd
deFIS FrEEdR qRIS, 9 § O Qi sl A .

AT G &y, Ao, &y ..v... A TEGA ARUTERTS IFA1 W A
Xy Dy Bacassirss AT YT W7 MG, I ARFEAAT 2@ Femd
QU] 1 W= AT A FeAlI6A WES A @ Fear=l &1, A Wi g
el 3 @ Feaidl fduaned ( coordinates ) FNUEERI FAH




fqama 9 Seqaq g9y @ 24

FolHe! e, aRona: samde o dR QiR werdsy EmEr
qei= SE GEEl FAEAT AqS g GIE A TE i SR
F(o, € [Agausdl qeen sewEaE AR @ ffy sedEa
Twar 43,

U GrefEwean g STE uiEsian ea e sEdi=
waid iz adle & @ aFit aEa A3e. ekl ade s SeE
erEqrE] el 98 S @i gaFa. €d, 2fFa A A ATZU
TEIAITAT, FEL Aea] HST-AFAAT AT SR G0 aee
AL A1 FIUAS! 4% TF @ A fFA 3@ ( output
display ¥ ) F1d Fam= AVl UFE s dwad Akl e
Qe Az, FEFA 8 aHEF T2,

Tt ¥ e9a ( Cathode Ray Tube, C.R.T.). Al 5530 &
aed qn gfmedifas saesed Akl Fea G4, o s T A
FEP] SEEl TWEA AFA w7 Rt #4ig ¥ 2qm=n @A ® am
FuanE, SWF LR TEEl e SUHIUE A 43 T 88 ST
SGEAT A RIERIGS GRIATET UG T SO SHGdl. &1 BqE qE1
T OREAE @Ed, 9n A e S gREieeE Wi o
qIAEAT $91 ¥ QAR 939 d931d 9 awifia a9 9w serwe
SR e, RiewiEe gg@tan g quaA wgdl, a@ten geen (-
@1 ) T, GEHdqn aunERen FAd SRER ¥R A
¢ goRTel g fawin Y €IE gEIeT A, eadE], A
) ANl Sl FREear FaiEagd ( EIAEA ) TRRIE1 OF 6
AR g2 & Fa Hag e wEF ngzar ( focussing ) 3 wfuF FEE
FORT GEAAYA SR F Al qAE R 39, € TR gEEHE
Fu=AIel A9 ¢ ZUET T 7 FRUAE, T2AE A A Siaus
IR SEY/3ANES 98 @R WENG qEd agEed agan.
GRTT IBANR A A9 qega=A FAFARN GHHEa 3 AL ARy,
@f=a1 FAT (9799 ¥ GUUFIFIA fB0= ST &, q A FEgarn
TA SEedd Ude S|l AlSAl wEd, e SnaEEed e
IO FAE T zzra?m qEEd® qFIRE HE=A S Fcraa?r I

A1 GAIE WaA A8 A2, aﬂz?a"ta e, @ AN ANEIE
@@l g TRl AFE AT sataad oIue wE S W
gt BRI, ZEE 91X I fEd 2RR 52F 3 939 Ame
qEEF o & anien AEA @El UEA SAEeel (90 e wE
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SOUCIEIRS G AR SR

T T TRALTG GUA STREAT RN ) OF At ( mask ) F@EA
AGA. I ANFAAS @A A g G A AT zAT@ g,
decRll TeR g OR S o ar antes 92l S, aEEEim
ARUR S} 9 A2 fen 3@ o o ant suEd a3, 58 At ad
USER IFF SRl ¢ owifEa ? seEn At 9’ UR ugE g faEA
FEE! S, £ SIF TSET BR 912 32 Z8a UEd, 9u Juedn sl
fagr wigl 94 33a 34

S9eAT AAGE] T GHEA SO G Qifias, @ o Atga
Hael, gzl 7 i 39T sy g9 wEe) EaeTd R F9, A1 e
AN TS & AN 91D, A GIET UG FH AT H{L. 90 G THAT
A WY SAEE SIS, A1 99 FAR G 39 58 5 91§
ATG QREAH AR AT GO A s e gl i,

24



e () AR

H‘JTW[E[ i'\ﬂqtsfﬂ'[ f\qﬂ'ﬂ]’ ( Control Unit )

- s aferg gigadr?, ¢ afas set e awae wa F5@,
1 qeA TEEAANT YR ST F00 AeHdE, A EEAENE, JUIF
TES guﬂ ST AR 4 = Far e A9 oE, S weE
AT €l aﬁgf@q&ﬂ N 7T A, 9O, GIHA “siastdte SeeET
woAael AT FAE TSN SN AF dzatdr qftars wevE afar
I Had, @Er St AER Ieod Ol A SN SIEdr, ai SRl
FAQ AN Zlaa a1, dauwEA fEEm Fawen SEda s
FAQ TRAAT ARFT SREE L. 9 A9 wer Fi4 A=, T H A
FA AT, ¥ A G TS AYE ST o, A RE 9 42 AGIA
T ST IFATANTAT FE THT AGH.

Za¥ v FEET A1 farE fREEn ey, g 91 Sl gaea
13T FEd1 & EM Ao, T FF o Aawi=a FEna sifuE s
el Gie. ondEal gEwiEA SN g fGumien smEl Al
g, & F1a 97 TSIIAR G FIRORTY Gifoaea s @
Tegq franfyam=n avaE § A fPe, sudsn @Rl Fid
T 3o e, 33 3 s Tz et Tl F: A dad
oA AT

HE 282 A G FAET A0EE (flow diagram)
fZer SN, CaEeA, FIM X U @A el FA el A
fadam fams 3z sw@Esmg aeran FEEs wE, 91 26 @1 1]
E"I:ﬁ T, F G @R A G e wemad wed 3w, d
37 79TS GR, ¥ T TR raval A%, Al AR Wk Eﬂﬁlﬂ%’iﬂ
g7 fama Tra%s 9 9 o RAA [OE-ETE At AreEa
AT 9T fIAEN gq7 §9 Sga. sUEda, A fEEAr o 2
g A § TWES AR,

GOMFG A i, 71 FaErE e s FY @A
frad, ¥ Ao asA SAEs AR, gaorE-HaarE 19 o Il
T a’rﬁ:a‘aa“l walgers A & F9% e I R, rmﬁa gl




g fadET Fanr ¢ 253

5 27 #fim f wfEa AT

T ”

/> FAZTzaEe
\ g TEEL
T T 0H -, 99 -7

V\ / g gi fafa awaT
E
i

\[L':Il Iy —

E
|

. . [ #wnfoa
Bk ~ | Fam
- HifF I —>

SEAT 4% AOTFIEAT FaTgarar st ( Flow Diagram ),

<Lk b lhal @

TR T A9R, SR FATGEAE OF 9ot A 38 T
a1 AEeEl 541 AR, a1 ITHVAFRET TI7 FE G4 T2 oFE Fea
ggen TifEsa ar @ —

ForeqEl e Far fade ¢ den ’ a ardadtsa ¢ g
aty fadma gxfras ¥ sa Ay, 99 9941 A9 FAR ) gifaen
S, 4 Fa¥, 1 91 FHGIGT A1 WA B AgAR e geaian
A (series ) I WP, hozE FEAln @RE-gummad 11 g9
AFREAT ¢ AFAT A ANAIIBAT A2 /A e, (9 23
a9 IERWIES Fawedl §Igd GIatERar 5. Lo ¥}23% 9 degi-
FIEN Roo T wolk & T TA 35U TS AR, )

ffam fawmig os fagg dfwex wain fYeu-seiy @ifes w1e,
F1 9=, 0fg gza ew@aAr SN gFAH ( gIA-meEE ) oe-
awEv 1 6T, 1 @5, AFASINE q1E HaTd fefkve aEE. @
T3 sPiad A FAFRAT THA-HIERAA ATE 9 396 e Gl
e F17 Guard (T g8l FI9A ) 891 gHA-E 84 Sa91 S 3
I SIEHRASEN] 8% €19, 1 Weete! Instruction Register Taumia.
enen ¢ gEaraion ’ weus diF dide. @ dheey, nisnde @ e




98y ¢ G 9=

T CARI-SEo% 3E; qU § g €99 aia sl sas-was
q3A 9. SE W@ A A a@faven (AW 3z’ ( Selection )
FAMAT AN A AT WA A 3 fete WiEd Saa g
HE= A SEAE 3 g g@E. [ag Fomen d5ai= 19 2 g
RS oF AEErs F9 v 338, 319 [@F39A 52 AR SR,

gaEA-aRMAS gad o [feqsey Ao «@d, = F=nr,
SeATaSIAT i, Gl gAdw, SIEEel R ORI, 3 BT
fefeer Tedl. Sl FAiE SEAAFEE dis GAMiE ( Bits ) g,
(33, 5w 33 @A Seeweed sged doaEdle FUEE gW 2R
feamiiY atear 3. 3= 33 @1 g wfeda 4R feqRld @
U [ %@, ) A1 wifeer @iTad Instruction Counter TEUETM.
faer ¢ ggar watw e far qefEar, ©sat-aifol o e,

gauEE s FawE gEarafeiEng g v deeEt-
ffea-F21q MmieH—gaE. ( FE ama TIfEFE FIA qRES S ), A1
mfeF1 g wiERde @@ AERE) @ end-TA-siERd wEan. v
39981, wata FaRRen FEz-danies A9 am el e 38§
weaiiga 1L, AgF A WfeFEL, o 9 fafive denn ( operands )
ATERIAA A SaEA S0Pl S, F1 P 52 afe F0 (33. 309)
SR SR, fieen TR nf"ﬂeﬁ Fatar e (33 e &09 )
feleer Smal. TUIFR, HRIFL A0 F4l T TS0NFE! A TF (F19)
e B,

S a0 A T Famea @201 ( Adders, Subtractors,
JFA Lo YA ) F <A1 Fdl AT g g T TSI qUIEN, HWER
FAME U, §eNdE Aifewta AN aaEeea sgad, 9 &ian
1 AR UFR Sieeedl WA, (SFEEr 28, %R UREAA, d8F
TFA %o WelE |afga mifEd A = ).

WA FAR Aizeq Yo deN A FAE siFavE fEea
zofem WiTa A 26 aivE Z6 FE s, e feps, fpam -

F2d €, O SFESAEE S s e sm Mo MR
P i Ramad e sed SN AN S 9. aSEE
A AEEAE a9 e S [WF e aIR T, TUER-
qImERE gafaa den sd-sadss e, @ e fle AN
grafact, r 7Y signig Faw e dw Jdd T wEdl.

G9eT TREdR GTUEE ¢ e’ (FFW 8F 7 ) 3 920 gEaE



gamEEr g3 Faer ¢ 98k

FEA9T J FEAE T2 923 A oS §uUFE A2 g6 S8, 1
=g @ P 9 sEEmE, it 8 12ie 9 FE G e
FAE. ( 9F00 2R A9 AfEed @ifaeE aifed suzaE [ g = ).
0T ATA FW g8 &R I RS fATmAE, ANgeE AW
7 | ST, AEEF I FEie asEUE AR o ¢ g’ kT
FA 4 7 9347 TAATEIG THEA A9EE 72 e ARE o T3
IEA TGS T,
afvrdrEr AT G €9 § §iefEns ( Computation = )
FT & 5379 ST AT 91 e, 0 A oS qEEEw
qPRY FEUM, AFATEN MANS fee SR g A, gAA-RAE-
gifefliat 3541, JamEa 92, At gzvas sndiendt ( automatic )
& & @ FEa A,
ftrg gzaE g@e A FAR g2 —
(2 ) wriFuiolR alzden gerale QEA-A6EE, HISHE -
7 FAA-IROMER IaTET;
(R) o meEEn 919 @Ed, wusd @ Interpretation A
Decoding #1013 A< <] sineawEm #10; T ghe M Aqa—
(%) wizrEe FoE eTRiET 35 e fefesen eukg o s
9 I HEA 20; q8,

(@) @ G iR Fordl F@ seEEE) ardsE] =94 (operation
code ) FHW g BN, SFFAAHER A AT AHSATU(]
FU01, sidegsrar gSeaam S—

(1) gIAa [Z2F §@A1 HigNEA Al AEEA 89T sEnfog
e grafan, waia dfie el @ saf, g

(=) SO aforcht Fdt afaa F) et o ar g aien FArET

gz I3,

(g% 23 79 Al gEArEREl @A (structure ) G
TeE. 38 g Far gdle gaar 2t g $R ffaEtwn 3 w, aten
TEEE & FamE o SR AR ol 09 g, 9 g9ia eEEs
FRAFOIET 3% 3Rl URE v’ BamEE mfew aede ).

( 3 ) a0% 3 Teidle Z0 FETR TheTHN T (—fie
afoidt FdS FH Q0T EAE, T FA T FOFA FIARAF-IRT,
S aedfaE ©F aUAREROD ( counter ) ¥HR, fiw TF TR uBfFwr
SR o wawa R (@) fefeed) den e e, 3 A o



288 : GUUFEET 9=y

g1 €l %1, Renaw A e ( gz=n sAtwE ) wmr fBher sa
7 FES@ FAFEEA IS G TFeald ZE HAFGT g5 TR, FE dEie
WA wAiEafoner T GUE ASARFIAT  GE
fresdt. Tm qeqdft, sufor st o erliis = edgla, waar wemEs 39
sat 9, Foed e afd sher A A,

3T Fealile Fid e Rge! o A o= amea: o5
3IR; A was, FAF-IRNER <5l a1 ggaramga @e), fafne soa
wizwear frmaistear wifed=n das, safanisrodte dur ar fafiee
fewmoita wan araen St AEgeR dwar. @ AN rEus qauEE
AT FAAQES oF 3T 05 &, B we s gaea g
STRIMIES AT 57 (2 ) A F7 F4 €9 7 95,

HIEGI® FITE) TE1 FAF @Y Famis=n mEFa ara-aa'i
AGAT, U1 9T FASA SN S @ F95 & (aeiwiEr oS
T 7 Al & 45, afee T 3 fFamiFiar @z, daade dElba sen arar
FAE @EAMU g AGRA IW®@ @z, W= g FAkE @I
FgENH GHS, W, 3 EEAEE Gt AT 0 T © ¥ Fam ¢
T 1% =% g © sauie A sk, ﬁua, qEgAAl SEEIAS
YAl RIS W6 ¢ €A1 ¢ A=A A st (=i sfame, F9w
&y qEiEl & aﬂ%ﬁ) a1 fsd Radl, At o gon aee s
miiﬁ THIT FH F9F TpEl N A AR SOHERE 35 SRR d0E
3@ ¥ 39 AR, (5 23 7} iEeer AR aEe S ),
AT AT Kk THA ( WA, I ARAT FEAR FE; A= AR 5
T 3 e e dg.

EEEIETIER e gafya 3 fEamElE 9ra s 3 FT-
w2 <l 37T, e fEAmtE s Qo satwE aker (@l
R aiar)em'? S @ § A9 cnsiq% S, A, A1 g,
9 ABEE AR &7, A @ e e ( destination @1 )
qieEa A ¢ e 2 @2 ) 97, a1 g 755E, Address selec-
tion F4 & WA, ¥ WEAT AR, AHRG F5S A 6N AqGA - A
3T AENEHZ 9% aRe! INAE M2HE Sgam, 10 SiEf gwE
q9E. 9% SIS0a oFeF AND 3R ggRes s, 9 fay reud,
waE {2981y 3 affaligar g9 @iz from e S=@ an
Aids AND arel ez i T Al UF geeged ( wEEA
AEE = e SqiR FON oF A ) aateer s,



AT fAEs fERT : g8

SEOFER F@ee! 25223 9 AND gR afT siwld 39 1 Sieis teeg
a2 onmh 25.R arerd, (eaqm TF@ @A ¢ Tl sl NOT
qOi AR SR, Ed o 3 el ¥ wity SRS W) @i ot
TBUAIFI], AFA 4R AY) UFRX < WEvEEF B v I @fe
ek

= == T s G
[ GIEGTS
&D') F. 4 (202)
— GlEEoS

x %. R (0%0)
ARFS
#.0 (000)
}l" ARFS

el

999

R Q! 2
N - B I 5.9 FHTF-I-
Pl [7 = ( i e €@ uaE-
L L L« o srfom @,

A ek} freraeiy mifeRads dan sufadean
ARFAT TATATI GIF Fr2oAr= AT,

A, AFged dle FETE Foqa Afed: qm geRI= Z52H,
gErls &, & = arkaft g% | rxﬁguﬁ% ( AFE T aat”f
s, & ) &M F& F2d oie ¥ sgEend mg -

ST HEgd % NoT-Reien Ao & a1 3% fefeer dar spie
A ef-guede wRF. % =0 Al g4y SzEr ¥ ohfaE e,
Aifedag & & «iF fefeder sEd) s Fd gRRad om 2 et A
@ feqeeTaat F9H 2, 0, ¢ § Famis RS swgam, w=e
#3901 I fferseioaga Sameds faaam, 9 wgeam &g fea
A, G ‘dg’ AL @ 8 A0 @ dEan ey fal some,



$%¢ ¢ UL 9=

Fedl [FET-917 9 A= Gt oF T8 q9Ha SR, A
THH, Al I8 Ageq, Fer-3m=n Sgnae Heoeal qia =T
GRS WAl & Gazdle FH & BAFEET Qi@ ME2HA a7 ¥ oAz
A =4, A3 7T gE=A AND ZRIS 9EaE & @l 3w e
q SFEI T BEA F. K I AEN G99 A@BA a0 NE w7 1
ABRIETE A 138,

AT 32 AT FARAT AGEL C TR AOAF ASoed!
AT FINE GASSY, SR A0 62 AFHL T AH AR © ke’
SO VAfEE 1, 791§ ¢ FEd * ES0-3eF quaAEl Sqieed aa-
T EAfr-aiERe i maiE e e, ginga siE-
aforg fEamde et sgEms o4y Fa = 3oz G383 asgu
qizAn) S AR, @S W T A, A B Al FAd
frifsa el asgE qEa 2.

gagr=ar engsar @il §9% SiEU Giser afe FsAdEE gEe
AN AGA, A A e At Frmid sized SaAn, (@ siFnfoa
FawmFza 39, fHar qESET asamEea 39 ) OFE F61 39 G,
N CFE T FAlEa @ T ofonas: e I eEEs e
“ i@l ’ Al ( FEFHE 950 22 A9e  Fam-auEr fE- Binary,
Counteri—- #ifedl = ak T4 I=ET 9 e R3:3, 2Ry TR,
gaArFEAiF-aRel & gew oF A ot R, 39 G ode e
R Tl GifEe . )

ggarae (Instruction word @ed ) THNE WA OO
framiFE afes™ gz, fFa affd Fdt gafeod « GamiwE afew
A= AAdE ¢ WA @R AR F4 ° ( decoding or interpreta-
tion and execution ) F0@GREN ASAIAT FB1 STl

Hrtlir gaeF A, g gzumaatﬁ"&n A e
feem &9 Zl SN St AN FUM § SRRY 956 g g
¥ F4 927 39 74 T AFde FEFAEea e e,

12



qHR ¢ 2]

ﬁ&'q-qriaq;-f\gaﬁ ( Microelectronics )
91 RERIE S ArHF 9w

"z |owr ( Integrated Circuits ).,
AT s ( Magnetic Bubbles ).

W] SataAne GEATEE GO AT e SR
RIS § AP 9 @ SE-REERe S o e
FT STSES!. T0 ATA] HSAT AGAAE WA A ST, AT G
EAG SR "EE ( Components) AT gea SwYS,
faee 19 FOR, FAR FAFS GAeAE 9 J5@l w0, Micro-
electronics—* e Jisrfamr ° far gemER AeHNa qud Hava o
A% &% sfed e en® | ‘gufen emudle gwald fAfEd & ane
UF @l 5. A1 g0aiA a8 ¢ Integrated Circuits, @49 1. Cs.
TRV, A1 AEdlS el a1 00 Fedrs §Asal A3e. Magnetic
Bubbles §551< =17 s1goe gaaa & A PEAET g8 F @, @
fammat= Sizs afe @ &) k.

Heriea oAt (Integrated Circuits )

gamsdie By gwa sudifve s Zfaee, ere, Quw
( resistors ), "IF ( capacitors ) 2 9ZF UF UF HFA GI'\I%FI 1 ggp
fag Eq «1gedr qEga gEaFi AT gifias g, qu gey fwin
gl 7 [Tdven gnusi=n aEde, & a2 (discrete) qZF B
siewiE) @A FE SAE AL, A T Fd B0 © gHe el

e g = e A 37 ¢ R gugiae 30 Sl 8 52% 9
1944 qgEee aﬂﬁa G, TH EENT TN TR GUAFE A8 QIHE

A

*gFRn Yo wfle HFeH ARl (Adders =i ) I} weem
F& .



250 : GUUEHET 9"y

‘ g2 9% reUe ARy aﬁ 7 AT gAY ARvra rEMs afEr @
SR, F T3, G0 GO SFHAS F0AEE 9 7
Bl aﬂ%'

R qfee fididle afasiifes sess spfiaa 3o -
T g didle g2 SRmesy, =pie ai=n qrogir ﬂagtsr 0T FHH]
BRI P QAT a1 A ) swSer WA Bam, o wmr
FAT Brarardardt s s, qgen gooEe i) T W
A7 Freai=n [l a1 woains v/ A9 gena wE am, Shidht
AT A1 | a7y A oAt e 9 e e s g2 Ziemeew,
srE af=r ffadi-aneda & g sen a@, 92 41 d9e wsEr
At SEFq @iiigear sned. © warawqal, 9F0 o AflE P, N geicf=ar
97T gEfanifedN @k g g STTHI Bia.

axfea g ( Integrated Circuits =1 ) Fafﬁf%réa’ré’(z-s
AT T

8. emee, Ry, =ifzy, @R smas &y ¥0-40 Szl
fafimz g3 @l & op Az grwiens, fa=n woo T afFd vHg
A AT S, AR DFATT ARG e D
SUEAAl UHF G960 OHE JEE @R € 3 SaAmE S8, AG-
W FFATART SgA-gat ¢ . fr TREE- wed | o 260
LEiCi

3. 252 1 P {5 N u=a fafag s|eean fafehin = eHe
A 3 & o 7. fir. T@r=ar w@Ea e FMeed, e gas S

TS g § . f1. s awda (Slice ;) 71 9192 faz SxA,

3 farn%m afre awviwdte Ifmezy, eEiE, UvF Ak gowisat
Hreragast / Qe WA T AqENT ST AWAT HIA, I
qooit=an ffadiaets wex o rgwan A8, @ 05 en gewien o,
&) 2. AFR-FANIR $Es9T s, 9849, o W AFdn @
mra(faw:ﬁ e ¢ ez’ Eaiaenﬁ AT, aa:ﬁﬁcr) RIEHE
ity FIA Aier o A G e, 9 & A Rl diea e
wed qm TETR A AT FER BT 3G

¥. ¥ WIg S A A ASFH= fAfzre ﬂrfa’}—m BESIGICCIRRRIE
F@l, 7 933 39 AR A=A A (I R axur
i mm&-wmn’mg FFRIFAT AH © ARG am;ﬁmﬂ
At ) AR TAER SURE Fead Squref e P TS 2
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903 ¢ GNUERET 9RES

I FFA YA 35 @ @igivda ¢ et 2 ( diffuse €@ ).
s fkre 9= 2A1a F2A EN@EE 8 949 3gHad, SEE!
&Y 43 disan

b, TER Fgdn o a-afna seEEs swend, A
R 919 949 agaEE AgdR, W™ S FGSEN BT TR0
( masks ) TR FIET BSOS, J FBAT PR Foa A1 FH] A,
yae fafine 9FR F9S) DS 90 qANEE, FFE TEE A5T R
SIF g4 ( photo-reduction § ) i san @@ wFHTH ©F fu7
T AR, F 7, ITCH MFJIEAT CF F1FEH Gesiand A8, Faw
Rl G gEEAR, AGATE @ AR oy A3 smfaan
qIon), @ geA faaEn afifEsin ( multiples =1 ) oF amfs S@
T FTAMA. & TA I fafotia=n TFder I e wwel T3]
sat. (SEdt 52 e ) @ W oH SrEkar G gE 9w
TAfEF . TA AF FOSEA HRAF A @A JEIA G
FIAE, AT AGH F77 @ S AFAR 397 TG AT FAE
oz afffar FE A3, 901 AT AFNAR Frly oA AR .
et da GARIAm ST ¢

5. GRAE 4 g¢ sn-faean feddat ( diffusion process aX ),
fafe# Tt &t F%dl 3 aUAAE 397 fasar HifFesa M mm am
=T 4 f‘aﬂﬂ-ﬂa 3 UF A, B [ smEn gEamEt e
2/ SAFEEIA T A SE 4T @R €4, & 9% An-fFe ( diffu-
sion of atoms ) FRi= =2 @i wEd), o Ak 999 SaEr W
ST AN FIGA SHEEAET G S AN TG SIFFA Hdo AT
amﬂmaﬁﬁa Sz zATE f 294 s 329a T A4l f&f-
F{= SATFEEIR A Ay Fhea &11; qu mf%ma\ TRET (S 1
RIERTE, TGA At sl e gana ffta sgerad ) o ifEEa
gfonw €ld AL 38 el O e edn el w9, fieE e
SFaIEE & a1 FigarEA 2 gt ( insulator ) SR, SR
EER2ll aﬁﬂ A ANd @ SFHEA @EFar ( windows ) Jai=AT
TEAWTITAT GSEAE ¥ 9 I AR, fazat= a?l?ﬁﬁiv’-ﬁ H2Y -
] A 3UTRY SR, YU Ol ATl SR INREAIR HENE ER

AN T 39T AR, FU W 33 62 AR HET@ 4 A"STIE

tFaEEal R fastn afe. & w=En w@e 1wk Raee e,

o, f‘at%saﬂ:s S ammam aER oF BReE A eEEE. §



ger-fies A ¢ 2R

Aife AT A SiezEEree FE E1E B, 3 aifqaEr A
Froiae a@dl S9erT HRT GEE Adl, i e e S
fyfirz Fzasmet ( Solvent wed ) & Faear ved!, fFia A AT
(=1 Aval ) A REAwA el SIa, A FrRoer] e e
A= grearnaR fEEEE v wEE, 9 TEE e g
afiear €7 A ; :

a1 e AgEA T SEeaHaY, A SeEved WAl ST
a1 @ At ¥ gaw et A, afieR e R g,
fifire SAA (mask A ) 1z, AfE 3 orEEle SAFEEE A
i 7 wrdia 3R AW W FEd 2w a9 €1, 3 fefeFEn
gt fedifea Jaem qeam dqen afFa 3E1 (STe ) EHl.
Aol @A S A gdAst dFaEEd o (3 sl ande
T o, &) /¥ 331 agaE efn FEE SEa.

¢. A s Feond @R e Ry, S i 92w
TR SR A, G o FEEE o0 S8 AR desEEE
e SEE s en enaieR (g f4gaR, Contact points 3)
sjgfafam andl A% diza guta 39 . & FmEd A @ S
qEAT 3 SR, ST qiEs ST AU S A W A
ds fag swlew gmes wEaE. Eh 2aR A9 e qiFai feE
Foel OF Shnet gEfe R, Faewmde AT 9v, AiFEEEE]
A=ITEA @ §Umiag 3. AT T,

o, fafesia=an FFdaz, AnTA ANR] DA g I CFAREA]
A GO 7 FEIR aAid®) s s FEen edd e
3 W, TG GO dovea AbRAA .
o, qREHmR, S SRR SR il WiEt-
e ROl =R O1EA, FA gES F a8 SEAY gES FEE. Al
Al altm WA ¢ 3w’ ( wafer ) TRTQE. SOIF € ARGR OF

o7 FROl T A | :
33, AETEA HAF GOH-FEIR G G AT gFEAN TEF

O W@ FAAR. AR IHT A AFAA SREFAN A B
it 3 fel FEeE) 93 SRR AE el 99, 3 AR =
ey @t St AT SERE g, A SwwrEA Fare ganaREl
zad 2% A AN WA, GG WO TET A Fafa.
a1 zwrel aifis 9ind ( encapsulation ) FRVEH.

o, Gxfea o aman fag £ |



9y ¢ HOUEED 9RET

ST ai "R HE] {O-FHAT ( dlﬁ'usmn) d9R fgg F2em o
NPN ifmeesal 33 aafier . 43 A% W& ol F0 o 3
qEre; 9o, end, g9, ot 31 o7 5 asm WS enta ¥ g
T AR IR BRAT SiFEges o T g FgaE s
FlEd_ SMEar S o1 ¥ A =93,

fafeia sr-siFaza L
ARz a3 ot dom- g
( Contact Points )

ST TELEaT AEE
( Collector ) ( Base) ( Emitter)

SUFRl 28R : fafosirear nas IwAed seameay InmeT
s fraww ( diffusion ) &7 qmk ISear fmewan a.

3 ot gammag Al AweE) S gk & L L seoma
AR 4o APERTA 3R, A 39 T @EF ( emitter ) 7 7%
APEA FAB 2 4 U ARA WA k] gdw fawr-
Eﬁqqﬁf ARTAT JERWIE fafe#a = sAiFgrean (=ufa
AR FifAgEr ) 9% 9 AR AR JISE AT G
ZIFAl AL, S ORI AR B T 9GT SERRE
AR AT Fald o8 T@fs o,

& @@ A1 grArE AR Sizs A, o= i
el @i, W Fuad saads aﬁﬁﬁﬁq IYF=T] FAT Sl AT
AT 19T A\ HE e o, g2 ifqew, 2rlle g, qewigr
ST ar FfEaT S

S ERFF A 8 MEAFS T 1 —



EAAISFEERE 1 Qe

Hafer e — awdie ik F—

AFGOAT TFHIE SR FE g 9% Uh UF
A%A SETARA FAAATEA ST GEF AFS| =L qqE, FR ITIH
I8 FEAFTE @ [HIE T /i SR, QR 9ET guEmel qae
ABAN I DN DL GEAT FEAAAAEG A A= Gl
TIFE T ST AW WEI-FAAAAT FAE@ AR, A FRamEa wm
d7197 9 ey, A qifiF Eswen §RvaElat, ®Eee
FAFARAAT AT ST GAgad S AR, TN T F_SA AEA
getar g aiee staifE dstigr Nl stes mearr 92 fger o ¢

ATFZIAF ARATR 93w G TEEEEr (ANwE)
gzfaaman & 99 fR=w G oF F32 (loop) WX A Fawar I,
AU FOAT TORIAA &qF A FEARA 919 AE[ AGd, T A D9-
QAIEIER, FIATEAN AT FM=1 ST WAL A 28 ( poles ) 7z
HG TF FIF T A FAFAA A0 I, Sdis §F TOREE Sq-
el FAAYA FINEA FANAS fAain o=y @379 oF gl ( resul-
tant) FEFA 9 A qRoe e BER. S, TUZE 3. TS
q=rate aEdla @@ TR A% I, T s ( fan Toj=n ) T
T} 9 = .

Esws?a trqm?ehw FIFAAE R &, e e gyEt= TwiEEE
AT ST FE ffite Aisw GEiH o w6, A1q:3, ST
wgAtfie TARATTE AEag=1 FqFA=A K BT SR TR
J qF ATGHEUEA F1E aUaE gEA ATFATT A (K@
afeear=a (a1 9] f95g 918 TFY. THF ANAER FE FE A/
AT, A CHH ATEATA FEFAAS AT T1¥7 A (Domain)
e, gREide Siueg= fEa e g TERERE T,
4 9gie qFa: FHFANS AL, AWEl G 39eE am F%E
qaR. HIT AREA SEAFA GE FAFAAIAT TAEAR T qard 4 fa
gt ( magnetized T, )

FuFe TR RUTEH AU AREET R, A= E‘FF&%"W
amarraivqr gaidt f3an ER THIE FE GRER awr I
ewEAde T GAEAT gA%edl FAFE] a9, gAs 93 S s l
ﬁfmﬂr e ! awa“a AT GHEA qARA FuFE T ¥,
g3 wiftn qfwa fextar A 9z see, ufaw s qsf fartar Tieesed
HEIE, ATFAFEF T GRFS d GaeP! A5, AN AT
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GEHAISTHETI ¢ 260

T afifeadid, ST ST AaeTel TR T8N 8] Hl-
gzl uF qie IFA 954, femh &7 Rl (=T axdde -
Fio swi=a fida ) R 0% F9FAT SF ¢8-3 7 wel @l
g =11 @ied 964 @ES a8 F1F AR gSdl dl e, 91 R
WPIEl 99 86 VAT GEd FuFal SIHIA SRl o 2&3 @,
( o werfeg faidle FyFal e aedl @@y ). @ e
EEIC| dE ag FEa, Al R fan d@ges Iwde A9 g6
91 SR, AL 253 T, d =T IAEEHED A o, 3 w4 dn
@a, -.r:ff eaiel S1EET geF a2 aAdd, AL $5+3 . A SiE AN ANE
SN 3T AGAL. THF AT T O A ARIR FQESEA T@ET G,
A@Z [Ezz=ar @z AFd™ 993, 71 o7 e eft Fwde=
SIEiEGEIRE: o

7 qUiATE] AEE @ F, A 99E FE-anen fes fan
qESS FFEANES 95 TR 3 3905 RaFAAT qg Fafadi=n
( eylindrical ) szafi= sigwt naina g 9@, @1 Ao a@
gqaziiarE Magnetic Bubbles F3uRd. ®UzE=a 392 . fr, x P
= AE 7 AT étﬁmw 3@ gAY 20,000 FATE AT BT
T | srn el R HE A el g 9 FFA 87 FET
A FAFGA-qETZAE— 32 T eI T e Rafe Sesadle T=-
FEATE] SR el 7 Fifa et e Tmam A% cmaRE &
) FETE 3Y. A AT A B TEAE TF TR 9T S S, Sees-
AT A A TS AN &1 A1 T Hedd Tela &N, WAfEH, Faea=
A FcAE] 9gq (matter ) TIkR S A, A% IwT=AT EEA
FEZAl 998 FIFAAA (0E FGIEA GAA FEd eI e, AR-
e OFH %ﬁfﬂ!gﬁ Za{FE qLFa A58, 08, ARAHIS TH E%m% AR
9% 3909 9% AFA (%97 ) e T e g Tews waa
R i) ) T AT, S, aged FE q9ed qEaFH FEE
RIEAH »4m-ugg+ ASHIA 3T Wi A FIFAT FE ge.r SRl
s Ao 3 83 T fag wie) sne, 392 T HAEAT, TAF  ga@@l
FAS 2V ¥ A% Ao g §ASA 9 Al Hpdle wee oo ?
% AT AGATS AN E 1A IQ, AT AW IFO R AS T
FUE-GLON=T FF FIOR ¥ O 43 &5 genfiE @ | ofwk wifEd ¢ awo
FO1’ 7 252 el 202 i3 @ ¢ @FAN ? (to store and transfer digital
information ) ¥ stflsz @ed @z | . fr. AR@ @A%BW AR

Tt




g8¢ ¢ GUIHET =T

20,000 A, ( AT AT, Bits 1 oT@1 FevEl 49, J faAHiT )
HIEA. e FarTE ( data transfer €t ) @RS owfE g€ R,
wa FEEE SR ¢ F12) 9979 RIS RAwE 35 399 15 86 ge
| A2, TN e exfmiEd, T tm%:z Feq %A 3
A sge a <A A=A SeBAT (matrices ) FOA AGAC A
IR AR, ¢ WRfER a9 @l o eferaE S R !

FTIRSTEY SRR S —@a‘ka walt gEEwTOTHl AawdR d%
Mfact o wEa. qu @ gxidt san fem aeraarean e fRaiae
o0 zaw fraaw @ iR, o1 Mehade dasiE J@uE
gea AT, av AafEa d@aiar Microelectronics waft &ar fawt a1tg &t
IRTE A

=



qH ¢ 29

qIT T S0F IS §9% 9 g9y

ST & ( Programming ).

TR FATE ~ CATHFSA FA FE TR 27
ZanaErE (Caloulator =t ) @,

HamREar S9diREeR A3,

AW Al Haoes Ty d@a.

AT TFAMIGA A GOrsH= S WA 3 2 wE-
9Zdl At weAE Fel, 9  uuEen guR dedl A gwen d R
HI=9d, ¥ SaSE 395, el IS esiaid T qAE S
eI AlfE AgE] et a g5 ARl 9D g ik Fea
SN TR, UF TS AGF=A1 @90 A9 380, F SN-UR= aen
3 FRFAF GIA GHBT FA FONA] AT T2 G9AS1 AH FH - RT,
| GETE AURISIE SRF SET GHalaT ST 6 9N e, a9
feafts after oe. WOUIFEa F\ #8700 SEel, T gEarEn
AR A Gnels] e saftya wiEll, weoE 49 R
( Progrmme ) §1X U3 @1, 9 ¥ A1y e} @Efl gzeqadd,
FIATEFET GOFEFS TEEET 3

FIAE FHEAT TG T FEE A AW CF R e
R AR, 3 AERS qFi, nEE qGEd B ad dous
FAONA] EfSARiZa 95 IMe AR, J5E AmTE-gEdEel quRer
FA1 49 F@ AR AL 7 F= sEAgad . 31 FHE T oot
FAIGH! G A FITEST D] GANS TS T

gadl wiee, nftll @weds) A9 g Azl Feq @ dnuEE
A FAEL, 7 a1 A G oue #1456 SREAEE), A



240 : GUUEFED 9

oidEs SR (M ) IW WEE SN, FRU, FEE-AiEua
T UgA Aoed FE IFHa, ARIHs, A el #18 suaa
FROT ITHITAR GOFHE FT 499 AL, W PINEF AR, TEAT
FE&A FH IrET AW @A F1e, A IO, FA, A A FAE
i oRT e FEI SNS T ALAT gl AGS! adlel AT
SEAT FAT WAL, FTFE, T A dnoE A doE Y@
FIEA FE e A R g wEn. @i § Al e s
A wF faE 02 R @, B odfiea o) A, agatm aEEEn
GUOF G 334 TE0A1 GHa R FA @A, @t at HEsdasa
qEgd GuheTaeRr FE A1 ERe.

2 @S U GEA qFA, el gl g6 &t g
RFIE GATS] MES. 9 AE FiEdia A=A Ra: ® AT e
T fa@aa IR o d R, 1 TN, AATER SNEE 39
2% F FFF ( Caleulator ) & 14, @anmFrgadi=l AifEd
qEWIE 92 @ifed 3I%; & AAEE 9 IgAEF e,

GIUIEE HaEAA 3 FOERAE Gad GEROT &1 SR, T FA-
A= Sois A @ NS qNEAE S AR, T aifesda, ¥ 92
e AT AT VES, F AR TN FAFAT G A FA
AT AE E1FA IA A& a1, @ A Jgen FHEAEE
faws ufeee A, o@® fEwda=n &0 sar @ fHesn ager &
faaamn fawt @e =k, @Ag 4 A e ¥ A aEdls das
Geuifed s T9i A F8dg FI) AR,

A el aEma-aAE ( programming = ) Aifed e T 1 —

ST a5, 999 gafa gae e el asa, d 1 SEa
20 999 A A= FER AT EEL, FRO g4 gAEA g9or afnd
18 T2 AGAET oW Ad), dat & afd gmen disfva) SEe
FRY F@S T, F & 7R Ry a9 aFEe quiD) aEe.
@] I FRUAE O SRS F9 AT 9@, TENF, o SEs
FRSAIG e sEAitE) e FR ArEEE, Sa Foa aens
Ul 4, et eFaEE et Tara dEadr 4 sEde, aE Jen
ST ZReda Brdam Fed fao=ar g=ar A9 FAe 3 St O
Ta AL 1 gaAHR A gaeide am aegi-ddtn den il
Data— gt 9173 5 Ai=zdL. a1 85 qigwi@r 219 (Program) FEI@IA.
Gl IgEwnaEd a1 Aieofi=n qEdel FeaE 4%




Ara stfon gonE ginde duF 9 g6 3 20

IFR 38 S—UF FHEFRS FWTRE qfas o g
FYF ST, TGO Al 030 99 Heag 4 difsesz w2, a8e
S F5 99 wde AT FARE 2o AT FIIS S 9 3 S
R HEME-AEET BT R, - e &ogas fFedl, 9o
FHITFAT 80 &, fHedid (R0, Rew, 300 &, WX SEW=3AT 41 §o &.
ff® qu 30, T¥0 T GIK WA HTHR &Y 3 &¢ % P ).
gL TS, WO SUHET FRASA 2N fZagiER 331, Al 30 X3
|41 AR, 9 AES fFEAiEn o aiE gAiE SIS SEl.

GPHaEl 98 GS %), A1 fRade HEeE rnﬂza"i ( data)
HUFIB] FHHSEE 'Iif‘axa"r SR SN, q CHFF FTAGSAEA CHA
Fetate M e e fer feda Qe SR SR ( 77,
a'nan-m'm FAAN GAfda %2 duerie @A EqRET AfEA
ST 94 ITHA ALY, e UMRT AR AR TEA FREEA
A1F2 foled ST rka, )

99 SfiRzid 99 uF ARy are 39 AR, A9 A WA 93T
FAAEA FZTA feed tHA@ L FAFEET AT BE e AR
(== e afeAr &igE ¢ 2 fBfka Fer wk) enft @ wEEl @
TR A, A= FIder T FR A TF FR FE 395 AR,
U & FSte qfee eiuE * FHIEE S or e R, e
?fu “R7 [T ¥ MR A FeELwEE! WM FH, ¥ R F2e.
FRaAE TR T i S :msa"t IEFEEI FF] R ¢
& -4 &-3%  RE-R¢  3-3e  32- 33-3%  3R-3<
FAAAE FAIAD ANGE g AR AEWrE FHEEH

FAFE Al gmwEr A RIE W ARATE
3T TORET w0
qAT
= = — T (3=2) (&) (&°)

Fretate Afkd-2as de, qad fa SEfaAl Ao aeia=n
feei=a 4, @9Ere sa1 eI eEET diEed SR sk, o
=] FAEE (TS G gt ) 39 el 75, wA 9 @R
ST A9 SAATHT T3

111, §IUFEE FE TREEE F4T g8 aﬂmtﬁf el A g
faem S, (@1 g3 @1 F1s, FA AfA =, 4 *«na’% FHANL SAFE-
Feman) 20 &), AT AL A9 TFAE %m SR, 39 @1 A1 AE)-




2¢R s GuuEE 9RE=g

%2 o4 AFEEE A, o gAAtE ateft Fan o=t sr|a, sufit @ gEEaE
GuuFRT F2fl 9992 S A9y 49 qEEAE R ) ggatdl FHan
qE1 =41 g8 wEAE e A gw 27, aftr qfes @ e
aEE AaE, d qde e gERuEd e gaF gEaH daha
AEABATAN FG1, I FAA &+ GAARS AT Tl IO CEEI
gAAAAT R TeFIA A T, TFH F A gEAH s
fFar dace fafe gaaFs diet e | givwe o an e
gizal, & af g &l e JEsE waEr gEass Ban Ha
YA A3 FAE AR A FEEn doosEl w@Een ae-fdten
BHEEAERE! E9. U1 § §9 q983 qE9F A Fdhd Tt gwdr a
gAE I FAIEEE e 1@ A1) arFRA TeE oS gaEr 25
FAATET FAAIT AT 2-—
3. FIE ML
3. Fet=n qfteq eda@ ¢ ¢ Y o8eurd 98 SR GIA1 F. % Fo
951, G FIA F. 2% F2 T@L
3. & 2 A Ry Afle AR wenaE fer, (FR=EE Al 9 A1)

Y' 3 Qf‘\ a QC 33 33 a 39 7] ( qnmar E{{ )

cigy NS GRED e Ry (Eﬁ{ feag )

ET e d E e Sl S e (::"%;ma &qﬁ_%o )
O, WA 4, 4 o s (FEEmEEEE goREh gam 1)
ooy RERAIE 45 4 B oy s, (FHGEH! HERURAAI-Ge)

2. T WFEDE @0 & eAEe Geid (9409 7 31 ®4 ) 1 g
TR W A= for,

2o W BT A AN A AIHER g 7 fowr,  ( fEEm wR fAEmer )

2% @ @ §3 qun A QUL @ A fowr. (e IERTE @A)

2. § 4 ® I oA F ¢

W G T s o aet sie s w | Amd 0w
ued g e 3T & & Tl FHY e ager p @ e feRn

Foe at ® A9 g faean ( TIR-Fww)
23. & Aflm W 7 fge © adle AifEh sw. (w6 wRE s
g7, )

8, FAI . ¢ F3 Tl ( gEA WO B T g6 )
s, FEt=a qfteq sa| “ R ? AT e SEedE 8391 %, 29
F2 Fl. AGEAT G F. L& T2 T,



T S dnuF gindfle 9% 9 999 3 23

25, ‘ TE . ¢ =41 Pz =i g’ S® WiE SEa I
25, FA g5 F,

FEFA Al AN (G v, 9 i Al v FE a9y IR
qFIS 3. ) T 9&A 9 @ RS AT, 300 ¥ G4 FA/ fEF
1did 98, TR T @ e Il SHud! sEeasEe SO
gIAra IFIEA AR TS i FHYEE WR el A
A1, 3 FA FIEA AT L & |

@R, qIEdr, RIS g9A1 393 Si%s a g qna fefeeen
FHaR. 0@ gEAliE) agas aadHE BiE FE4 fiw gEa @A dHe.
A9eq 758, AT AN AT TiHGH ANE TR WA, gEE AG.
qU1 TG 38 A AREEAE A AR, qUE 98 For TR 43, F,y

— FeAi= FAE G0 FA 6T,

— GO CHE FEE fAfFse aftdt 3 g waEs GRatEn
9 97 0 A9 sEel @ guAE] IR RO Eme) S,
AN I,

— FA fefeoen gaal, ase FW 34 3 G0 €9%@A,
GOUHE FH FEAI TEE GEAEE FA 92a0 W@, (A e
qifs s8a Jump weUE. A IIET FIAT F. Ly A AEE)
8,

— Auigten gFYs IWiE A 39 TR FERE A9s 96,
% 9 99 §e; (A1 FHer Branch fFar Conditional Jump
FEUAIE; AT I Al . R, IR, ik A WEs ) I

afiE gRear W 9 e R X R Sug wigvas F=m oD g
fraTe ofa. MH fefeerar dEEe (TEeE ) & 9RO aums
9EEt 4 ARy e @l AeAE e dfEEEG I8 9EE); SR
Aigolia €F S0 geod IF g el T A EoEEsa Femen
I 3G I, T A, IF WS N AFaAE w1 AR, @ A
g g9z FH TEANIE SH TR,

A FH AGE G T 9 Gad A7 A, A
qiEE SRR g9 ded F4) 3 fBEUd srA aEE 9 F1E G
giHaF GAAET A, UUEA o © AFeIE’, THE gEa=1 Qi
die S35 < ( understood ) I S WA WA A [@ENA
s A (autocodes ) fag @ear wiza. a1 fagist, dnum-fmi




$¢y  EUHET qEg

GUUATAT A1 YA GETgA A A A FaEhE. e
eIR A1 AW B Gl sgaE, @ Snaeen Al Iveey FEa
fzen a1 §efined eFammr Ageams, o EEE ST FEA A
FEBA TRITHFEA AT O GEGE amiEad g
(Standardization) W &Y, A, TH ARWAL FH FE GEALE
FEA TEill=) WEAE i F foadd gen Aud. 71 S1EEvl §T s
TEUA N9 FAA AT GEAE Gl T @iFERE o g
Hiedl 3= ALGOL (Algebraic Oriented Language), FORTRAN
( Formula Translation ) a1 Wi &g &&q=a Afaatdt #izof
FUAF@ SqAifeaE, @ COBOL (Common Business-Oriented
Language) &) @i%G% 9191 599917, s7ae919 Frg==71 fediai=n atzoi-
3 A SR, A1 QI AT FLET SR WA A FAGEA
IS TGS GIF-AATY sTuaATedr guorFined agun aiEae.
EUTh-She (e R : GEar=4 §ei=d1 Sam-3-atzifidar
@ G smeasnanll F= Fed 998 9 X Oopd U, SAOEE
iREATES AU 99 909 T HEEE, 9 a1 aaEn awm s
faeelt sEng T FBe AL, e AESS A AN AFAA FIL
wEaE, @ GReqEEl FE S oEmw, fAgw ¥ oad fRed w4
EA@ES F4 S, I AN owng el A, 2@ 9 | gt k.
T@ArE §EA a1 @i edae §1E I sl afvd)/Ear
FHA AT FB IR YT FEST T GEAFE, FAF [F A0 T
o1 AR FAAR A OF B e g sEE e, @ &
TR TR o gedar ok A A dnms ¥ (Computer
Centre ) &14. 3% g% 3fie Aud fratert shaem =0 givwagas 9<-
IR AT OF FA Feed wetd oF fEwa K vkl @
i e FAEE GEEL §iegas sEAmEd, §t o e gfa
Al S8 Ed TS9daAl WA Z it FE [GaE-saaEds F420
R 9241, T A1 faaFhgn @62 €8, a1 F2n Red s weeEd
fofads ( I C L ) atar 1901 A gt s safase SR, =2 4@
eAfaiEEl ST 25,3¢y (16 k ) 7155 gRm F0arE Ak
Femd TA FOAAT FE G M2 gHAeA I 2ES —
G-l 94 Ted aEEea AEE. A9 Q) SEen 398 FA-
FFATEAT ATHEGE AGS AF 75%; THEARA 0 G0 AT TS AT
S 493, ¥ wide i 9eF AT ZAR 39 9EeT 3




g st G0 gindle d0% g 99y ¢ ek

AUHAIFI® HiEAT gzt erf=ar wwida e e 93 SeeaE
STFET AREAM 39, W FEANE M Fh= DSed aEgEE
FeA A9AE, TP A DA FGEEE FEAi93 @99 AN gFE gEee
Hadl, HIAFIT FEEIN ST FGI U0 AL, TAT GAUFAAN 57
g 48RP #ad, 3 sEF1a FAAE (97 0gA dmEn ;e )
FHeEhaeEt ﬂaa?/am? 4z A9d 79A fEo@l SR, A wEwren TeAd
wFa 33 FAAAAE 95T ama! qul AfAIE], IBAT AT FLOALET
A Fzh g7 IS I a3T, THERE 399 WU
=5 URAN AGA T FOA SWA . Tl AG FRIAGA 2FS]-
QA ST BIRSENE 4 AQEE gEaa 56 ¢ qaﬁa REds
asmrfes e,

a1 GRS TN drnFaataas INATHAT AIHI TAIST
T3 ZIMT AR, AT FA FOOF FAGAGS FAGGR 8@, 92
ol =99 7Y, FEFidle JuEeen FEFaE gn gEiEa A1 FA 9%
F21 SN, G0 AT FEOE, S0 A AT TCAFRE FAAG IR =0
&A1 €1 gEFrEaAT stanina ARG 9921 AFFE FeA afiS FH FH q19d
a1 qulfied wifEd e oF nen% RF AN 9Ed T ST
anfie asiz=ar 52 Faai=ar ( Hardware =71 ) ®E9gdia 39 #ei,
% 4% 71 5 FaiEn ( sFEaEh ) SEF wEAE gAen @9% 5490
TEdl, R @A F OER A AW 9. IR ANFHIA Foed Al
AN OF Az Hfegg @9 wids, ¥ rans, GRS afva w57 g2,
7 & WieaT ¥ 9a% W a1 D A WEa qoia q9 gie |

AR FEATAS T2 1A NETE Sraa-2 et
=0 Tohen f@ama s FEMTR (Desk or Pocket Calculator).
JOERA ST S GO FacRE qEr At e
R, 71 Feea AifEder 9ord qdd SE e a8 Aedl A
RO @ S 9 A uw § swEar k. (e famwaE
F9F FINF-FAGAR 39 SR T 15 R ). I 8 S &l
q gEArE FaanaE g el qeE oEh oa Sl e
FreaFiar Sueey avarara ste. dY ISt U, 3RT FEledd 4 e
Ffwfasr, sAifset 3. szafamior) sEmy fiv=g sgans (F79921)
ot TR e | A sE gER enE EE e S
fa@an S RdlEe TRl

AFE 29+¢ A faama 25 Jorn uFl wAwEE o=




<G 3 HIUEET 9T

AR, GNUFIAT gSA4 AT YA HIAET FAAF 2A Gl T 395
; A AFGE d S 1. 99 i) afRar FogEl-sERaiRE]-
@l @u A 3z An  onsErEy A, A8 [y 98 g
% FW 4. a1 F4 At gEar Fea qiieeaE sgnvEE Fvd FHal
#GY ¥ T Fed, 90 GuuwfEed=n d9a feteea mEdd 99
TR I L.

PINNFHAT FeAT=A1 aFAFEL 0 ] 9 1 il q2x s ArAIA
4y = X, + 7 feEiEl azd ska, g o oiwRl azd wEA @t
BT AT F A sEEAT Al gt s gIE FonwE 6
el AETE FeS I 3. 262 §eidl EGIF FaUS o geid ¢
1 ANA AURT FEER &, G (x*), & a4/ ) € oaEzaE
9 FEA W FEAR A9 W, i e g2a wah A, e
-+ fFar — 1% T e 9go0R 924 =R, R AE 96 SO FOl-
F@[ f[G@1 e =1 g2 Al S 4w TR E E (Enter Exponent)
qeA AR, geoedl avard I I@AUR =g gz #;E; ar 9
967 ZrvAE Zdl #XR C (Clear) 3 g2 fazai Ramd) denr uga
ZEIR CD & 24 k. THaT F2AlE1 380 oW 241 Aie, drEand
IAELT AW YA A FAA AR, T FE 39 e SiFEl a
afiret Feften fegiel 927 IaEaEl sgaE. e ST a1 TR
g A1 | 3% dffe we, dadv, A w9 2, A AR Ao
ammﬂaaﬁﬁaﬂﬁma@mmﬂwm 24 g
FRAR TG, FHaga g w16 a8 Rt = wfiafEr ( main
memory, store ) 34 AGaT ( LFFN A=A FET J FETRT A, ) 7O
qR A T2T, F IECNEE AHRT GA S @, endfle guadE
g g e FoEE) e Ffl A1 e ad 29 atga Fa Aden s 2
A TAH I g&lfﬂmﬁ qFm 2R A Y > am—d e
ffeq-qaty Alfesi= el weF-guaiER (e e ) saea
S | AT A freq-wl] agm Zfaeet QU%, u9NF 2.
TeF AARAF FAR; A AT FHF A0S (1f\‘rﬁz§)a=ﬂa
AEAT AFOH G F AF@AW STOFESN T2@ @ F9 AEMR
741 590 9% A ST, aEd SWO%E Al awUim ¢ g9
qidt? mfE g R sR, sTEs dlfineiar R, § g%
O] SRl HES T FOTARIa FHT SRE AEE] ¥ S Ee s,
RO el CF wifiad e miE =2 A ar.
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e faad.

A

IS,
(Program =)
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2w e (43 aE
FrEardie zd, GunE-
d9tidle 9qd 92F A9
g3 wEd.  fEE
F12 - (< =1 9z f3|a
e, A W asg
Tt ez
w1zl =92 gEE
T CFF FIZEA0S

2.
AT fBEo duiE
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-
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el 29 mrEdla 397
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S.

BEAdFA ST Lo
CIgdeT?, Ar, FAN
Yz=A RFWS TG
|« 41 29 IfAe-
7S UERL ¥ A
mizdEl T RN
fwism faam Zreadis
Aifed! ¢ AFA 7 EFER
TS F FEL TR

A Aiga A=A Al 2T ¢ BEadl’ A g,

%

foaa IsFE 29-
Az gaEd 3T
TR CHE ATAHA
zogdl WiEa R 3
zEEE gade 9| FE
fema =n=a.

LS

sz, gEEE FA-
A=A AR FOANE-
AUt 7T T2F ¢ 62
qRel’ fgga wiE Ao
gz Aawd, TE-
F1a fFafE=e ¢ sdFEaing
fawm?, ‘el -
wizw’, ¢ fAdEm G-
m=A §0A1° 3 ¢ IWaq
Az’ & W wmana.



LR,

We e q@ad-
@ IS gR
3T AR, H@ Fa-
A A FRT T
FE fREq =R -
A1 gIE FoeqT a0

FHETH I T FHIEIAT
fza,

to,

Hze QREt=n FEE

T =W IR

TafEen s w7

ZA T, TN @i

a1 99 GTFE FHEE
fag=or oFg €13,

tR.

H#Zw gl 9 §9eF
= A gaT €9
TAR |9 (57 - E%A
A9, ZfE-TERRT ).
famG, @9es W2
qEEIE A -
IE AW d g3
g =z,
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T

3.

70-ZF TE Tz

qaze fa. wufe a5
zq A fZgd.

3.

ze e (TS
FIE @4 G A0
Fz4 ) e -
g =1 AiEd ANFVIEA
v 9 eI qeFId
Thedq TiFE wRa.

T faaga=n gomR g seide g e s
FAAR RS, G00F - FARAEE 99 g8 34 §99). WAl 9F
I7ZA G EWAFE B WE P,



AFT 2.3
fama S9a1 MA@ FUF
( Pocket Calculator )



AFa ST G AES §9%F 3§99 ¢ 10

gFP G dAEET aEEnE e OF dF JE-dai
qEifia % %, AT a1 T8 Ieod F4 TG @ G AE © W2y
ArgiEs Bfaweges @9 °. {asNdl® Metal Oxide Semiconductor AT
T SRR 3990 C MOS’ R a4 durd € 1 A, guuseE
FATEda S Aeawaia feraR g G aEas a6, 3
{11 da, & maE Rtz g = dEassEe g SE-
Z-W1E=A f§7 Foew sadiaga (films #97) Avah ASE FEE
JA &M, A1 GEH GIOAA] BHONE S AT Foqwl FE AR A
ot w0 way, feE @9 Wl wed), s e wus, i
FAH AR 715 TR S48, 392 WeA ARAET, R WA 5
I B, GalUq SIS §eT 9 g SuwE REe Side
agaal il AR 9934 F&4 7ar 39, € | nfg wiga A
Aifedl. T 91 F8 S) 2w aiq F1d gl @ A, 39-
TS SFFAOR FaEmE (g S SHIE FOn=A G0t @A 3 Js
SITFEAAALTT AGL, A TRE QA 52 AT R F - Greead
9z 3 r:?ﬂ 9R 9ZAR. 3% TF CAEE SEdl #, SIUE GEEd
afur® m o1 3 gFAa uFad S a8, 9 JWs, AN @l
deri qdafea (TR mEifia ) wAE s ( shanfe ) Fh
FOAE] 24T 3T A8, A AR At ° At ? agar, &1 g&ga {4
ggaidle ¢F Ts@E] 6. T

A RS siftr 3ue (98T ax quear ageT e
I ) FAF 9FFET F2A HET L & A TF TA, I s} yfaa
Ft 41 A, g S PTFFHSA ATE FAl dd AR
S 3avER WA A AiAe ger ATEHL Z1ZT ETA T
qEvTl SN F99 @, 9n A AR SCATAFE 7
O Feus, 3, FIATGRE TFRINAT HFT=T a0 G3RH T & 2.

T 1 fgEET afaE FR 3 Soafag F9E A FBS adaT
FINIF FHAT A AGEA GAS, ATAT AIAWNG 97 A= F
2R 97 EHREIER ( memories) 1EAA 9 J, MEIGT I FBN FEA
394 anar. fFs afmr=n Rede & zogide AFeHlE an
A=A Fam. ¢ o S dvagRe B g ( Computers ) @ P
el it sifem 2 s, dnnwEn SeeEn freatar s A
AR AR, STUHE T wa e swRa wa !



$¢< : GUEET U=y

& UERERA o Bl Y S 3 s il gw ey = sa.
09 € @9tz X 299’ Fefen mia TORZIE G UzAE FAE
TIEREE Rt Seod wm AR, 33 agerT F1d qxeten Swin ot
ST, 3if A s, dfan WIERITY 7 dfeam stdage-wieneg ar
AN 3309 IS AT ¥ 9HIRE Sar. AEd FET & aH sl
S FISEAE AHRNGRE! SIIEA 15401, gren =7 =337 & 4R
AT SAIE AT FeAR, S ZrArza Se A9 A dew A e
X AFIRE WM. air Light-Emitting Diodes, §537@ LED Tzua.
Afere ST8eAreE f dfem sidazetewzs atar siaat s sz
R feadia sxgan (=39iq exian Nages Y91E%3, forward-biased
ST ) = Posufnn N a3adite daaimas feaz gizy a5 fad,
o Tl RIEFEIH SHIEAYA T TFE e 7 wEkE e
@ ANFES e walaT gar asifig Wana faa), sager
T2 3Bl qFIRE W1 Iq@s 0 TR SR, wAr s 9T g
A0 0 § 9 §3Y == J siF %% wah| ¥ wiaw & mg—

SR TFX WA GFERA] TR swh Atz swa 51 ot
AFIR W, CHAEE f7zes dM N Rada, ([ue G
T GAEE T ADR N AN TFaT ¢ 0 e
Age, ) A1 B1a AR 5 ¥R GFRE ¥ T A sas sim
F4 TR M1 a1 § A 20 7 g,

HIFT 20R AAERAT dF
IFREE TR gEEAR AT T § siF

T, AFEG gz (Bwrn=) sna zain o af-

wAr] FrSAT FAa A9,

T Ed % AFA G, 3 3% T 339 G99 o AeiE 9
s fagara, @ @R aRgar Sam. 8 1 siwEn gestarEE g
&9 9 gEE 9HFRE s evaE, a8 1 = geEeEE 9 38
Al OFIEE €A 4NE, B s oE Ate,




wAA S SiE AAele §9% 9 999 @ 243

s sred feaEn Sl den soEEA (9594 ) @esa
JEIR e, faF 9a® siH=n 9 o qa-an  SEEi= SR
A oF oF wize) fog 390 siER. deidle T &
Fioar oiw gafiE sEEE SR A6, 398 § sEnE sEEhaE -
qare e ( WEH A SEERE SS9 ) s'l Axle award
sl sred. sl 3 9 wWE ), ¥ Fes fammen #Ee ae
FEH A%, AF L4 A, ggAnRaiF-nRel e ( Instruction
Counter &) Alzzedl iFF e FaFn q@EE ANy #9
el SR A1 G Fol . S adial 4 w0 digd, 44T
HEds car A EqAETY 26 A 2z qAE @it aEfE seEa ¥ A
FEwe o i qRunHY, sTER a3 Fedl den, d A
syl e fegd! a1 AAg Seven—Segment Numerie Display
Tava. ST e ¢ aeaka sisead A ¢ asaid o s’ R,

SIS e ( alphameric ) AN S/ TRt
ST A9E. 9T GUUHAR AT GSNN SEIUHAT ANE, FE qGi,
T dAE1 TN F6A FA1 93 Fer WAl q AEA 293 IEA Fae.

(31) ()
wFA 603 3o Jaaw fag ( dots ) wwifara wow asifaar
U= AAT A
(= )7ed uEal 3% ((oxy ) TR AT (T ) AT wFR
&3 (3xs ) I T2 4 fag uwif@ ¥ oRd. @fFea
0. K. K # &R @« a=ar dam.

SRUFEM @ [P STEFT UM OF FREEl T AR
A Sh—NT do7 (S FTaE g ) FINEER e e
gt sEfmesl wEaA qEAE eWEl A At (TR s ) fefk,
g da€ A FeAd W% FAN rA IS Rl Sl den



£R0 & YNUHET yR=a

SHRAA! [ TN &= FA AN, SIFES] GOl Fial, TS
d@rdle =izl 923 @A, @9 F aqw @mfEEm ama, oo
gites]l S den fega dam eTviE oF weE Il W,
61753248 ( 9 F12, WU @4, 909 WR I BAET ) A g
S GIZ FFS] AR, T A 997 6 F 520 I A FaarT
& A BE &, 90 ( SAFEA SFA fasha ) X & s
FEAT W €N, OIS A R 6 aFiEE &, Aot zued s 1
a1 SFH 2 AT AT 6 T TS qeon @, aren Sl 1w wE
I& A fvm greer Aol 6 afiFen qdw e wea 33 wwh
RN, AR G 7 A1 SFR 92 AT dY, A@ i SSwe S@e
1 @1 @1 Iz &l e geFEd), Renfa ser 1 s e@iF= 6 1
A ZHEE g Fea Al sl gal 4 6 3FiFz fag=a1 e sEa
fearraal, sufit aiare) Sigeqda 927, Qi s ST A= g
Halgd §eidle oig sTUESl [ER @, 99iF a9 SFEE aza
qES |, @ g6 s fefie SE) 9 RS R wiF s
%A A AR OAF) OF TF A TS avEA, THW LR A1 G-
Ui FAET TGS AR g garr 38 s 2z gzan.
gimaA= deda oFRT (e 0F g A s =T ggAr s
SNHS] &6 AE—LvA] e A9 —AHS 0 T GEAA del
fefee M g9 wFag sfamd @A 3wl 3 99 oi aten AW Ty
fefes smm. @gns @ S e shdlide it e @
afrdaral fega aat ¥ 5@ F19 at a1 W €1, 9 & GaE (R
maﬁazﬁw)mﬁﬁﬂa at w@ A A, I agedli
sgr} e atfiasen deieal wEsA ( display =1 ) 3T @7 4%
Foeh) waa, 93, N FeAal, A% @ifEen Soen d@rd ) oafd
i ( 281 QUER ) sEEmEl 969, & afen asfmen e (33
X faeer™ ) 727 IEaE 39 (afeed ) ge fazRiaa et 9, Ay
g affas 727 3ES 3, W A" wY GFES @S a9 A T
FHEY €379 qUal UEa AL A i 9fEddEEds e gEaE whE
FEW A0 FAFAF G T2 590 Gafyd dem, Ha7 d=taa afe gfE
Z. Jleanny STEE FAFER, ¥ € SE a @ 49 3 afe
Fhad =1gal, 9 @ gineard gaa" ((GFar sgen gamn TwgEy ),
= fgreM 324 qEaE SIRWIA =fm Sag ( fFar o eoqad aus
g9 ) &d HigA 98 349 oA |



w1 a7 GO atadls G 9 @6y ¢ 912

N, B 7. T AEdd g8 g mncqm g% Agdl.
Gafya de aie FIER s T2 8 (gw= €31 | FEUR x* )
927 ZEarE fra o K sma | el & den 918 siE-sia sEd ad
matmrmmmﬁi*mmamamwgmma%mm
LA ST ST A9 HA Foo AGI T A=A o7 g
TR a9 =363 | ST we-Hd deir an faswia ArEe @@ agav-
FAA A TEIEET STAN Foel HGdl & e F.

SPMFHA FIE7 T AL AGEAH FOLI (-G Gl aTEA
EVAE ATRAR FF (A2 Sdle. a1 AW a1 e FF2 IAE-
mid 9L FEgA 352, A0 AH I FAAE QAT g

1 giEarEAr ( S0 @ =T ) FEATsAdS TEAd-qEdEt
ST FZAIE FHTRAETE A9 1T gHES 2 E; 3 TIgeedl 35
TN I T IS J AT Fgd 20 A6 PRl TG A€, ¥ oA
gz =R, =i a0d, A FmQN aEeaE afeaR, arnEt
FIE AaFaSqo, aes A faE Far aqaaraﬁﬁ TEal ac ArEar
S 99 ARG SeREd v aEl !

FEF fFee a1 sanuE (Caclulator) ez gy e gl
faraidie g R smaAE, FRUS T, = A et ST
FATAN HEH, AATFF iﬁﬂ’f% &, cqi:i’r A9 AL AT
e A<l 290 Fea A 3P, ETUFARA Ho AR € 2T-
TUFIE] FEFAT H mmam a1 CIRMFAAL.

HNUERET ORI A %ﬁl

qegFEe A990 FEEAE o SauEE ShdEan, FATE &
erAdfie e weres, a1 fERaeede aufEE 3 aﬂmrﬂ gaatErEY
afier e e, R A1 GeAEE STIEEED FAEAE gl
s@eaE, e FaganE], 41 qeedl S D13 6 g1, A A
AAAE 43 SWE 9 (MU "eRd giaver, ¢ W6, atf-n 7% it
gigaa A 2 F9e| Tl 3qum FEea AEFE G a7, FoeEr
f‘mmaﬂﬁ FaAE e w9, @ AW AR EEwa FE T aH
> T A1, F Gl mﬁw@ﬁmawﬁmmma ErEib iy
QHSIY, eI FEAE FEEANE SO ST FE) AEE
A1 IHG IS . A FA AN AAEE IeoE FUIAE
ez, ATl 38 m'cf'rarff FId 4R srdie. aEFEa 39 918 AEEE
Aar A%, F1 e FeqHe! A0 FFA, A ATABNH 3 AL AT



99 ¢ HNUEFET U=

¥R T TER A g9, A saa (i a9y ) e wid
FIM A8, AT SN TG Do, AN ATEE T gl ot
#Eq gae! gy |

Az SAFAT w992 TAkdie 393 ofRegeri=n d@El AR
FrEE SfEaEE UF A, A1 8 AR T ST AR
Al e et e, O SV W e A=A <A BT
T FERTF AR Al Fe Faore IR AR, TEEn sEEas
2A[ AR (5, A St g9 aewar |

SRS A9 ¥ SiieFe aRAA S5, o & e, st
¥ qE-datea At 3 aien oo fes gt i damEe
Higma F&7 3391 A3, 3 T30 AaE, a1 asn i 99 aFal.

THE ANAE ANEE 381 A8d ﬂvsﬁc‘ﬂ FAVATAT FIHIFI BT THT.
qu 1 qE, 964% A9Ale TARiE Gy wd 3 sz A qEs 99,
Aiie-gde dxai=n sEIuM  F0aT FINER F0 21 FAR AR 519
HYF Fiv7 TF; FOEHE TAE A9 38 A FHE 9 TF2] AL

ARgI= 3F FAEdl, FeaEd S fFenen o,
s 9, fen, s, Faede, e, B, saam, sufgs ...
TAET SUGER HIEl SR TTH FaA 550 FremE d15r 37
9 diFE AFSTA FREA 79 FIA G 399, T CH ARG FA
A ga= @Rgaid 37 Ads A w5 ), @nEEr S
Afaar z3E.

FAHFA SIEIS aqEvAET e FiadiE, gREEd arad sEes
AR, AWA TEE TTBFIA A FSESe FE awld fRen 3u-
B HEA-SRTHSA-ACEA AT et 2 faeifufieie: da sEa.
& e ge=A1 FIE algien @9 A s it FUEEE sEmd
§ AT HIT fFose Aad, 90 @i R w0 wEd, & e,
Aagdia AfeF ageaE), «@fHF F9aFeF wEd. FEAEE 3 OFH
F& s |

ZAAERE A FEA FFT FevAe 29 e At aatan ad
wad} fhezdl, qu sEEEE f9EEed A JaEiEe g 9k
ferdid afiiy wea Fewd Feoae il omd si@dl 244 T smed
agdr | 34 o grevin d%EAr gl Ade sEFE-aiE giEae
J19% SOAE 949 AGdl, A STeE/aavE Ad WEdA ANl
FEAL qOf qEuArE Ena HEal, ® afil FiF A g @i ol



qiAa snfn §nuE atnee g9% 9 gd4y ¢ 9%3

a3 | qu, HAART e QaAe, gfemE i See gans am
¥ Fm e, FaEiEas F@

e daww. 393 e e o3 dizRoen e
SR Fee Fen et 4 gt il 3 A Aadwa fd
g4e &% el cqﬁa, % ST A SV AEAL S ARRIS WA TFFE
R CEE A @2He W6, @ aEdE SEER aen-asdid 3
ften FR@FIREA TIUR Asgal, eatd EAr Sia anida s
At dt 9 S, 3 TEUA was arertst afnd aE Aizga e q
&) gt HAaFAl, wE fifEzien o, rdiaEdd, wie ar
grertH Aviaeel fan sifin I Fdta ved, =@ ¢ sszEad Fda
oAt 21 Gl @A &, 4t g i@l Time Sharing F27arAL
THl FF 3o 993 AEA GMYFHH] ( A TR, T LA AT
firaigFil ) Al 21 ARFEGET GOoF Gisg Ted | 8%, o 30 Ha-
TR GUOUHAN T2 AFHA GQUAEIE TS TE, AT TS,
STEIFGFE 957 SSTETAET AT Al suqige gaE, vediis |tk
WING 33 SAUATN AT FOTHS] FAITA 4 DS AFEEH, TFA Al T
ZiT, @te dlag ai=n greas gut 2REa far C faE T zga aeen
qruA aFifEE a5 at e, e sadsea amd yge 94
faga weeame, el w8 v guorme 3 G FEEe; g9 9Ed dsh
e gaiHl e frzag, Newi, @ feaeed S 3 e SR
e ST A AT 1P YR, ITNEAT= IHE JIEE SER
Afn GamwEa spAe 851 29 CFF A FqFA A A

M A RN WA 3 AAAS GHY IR FH ¥ A
TRl aFR BER 3 sie W3 wAkEE Rd. 12 diEEE 3
gifi® snda,

awa e afirawdia aoa d@nos 9= |9 e
T2l 4 Hrfaada gad g i sk 7 A 302 BF U8 Al T
HHAG-FEA TS A e gug fag ome sR. 3= gsrqﬁ
@z g L) sivar Fam

‘ anfle wAaiEed feFY #1gd geF 3aq A’ A Add e
qASn Rra a3 gua e, qu A FETeA, S v ot
A SAAET §97 AAETT G, MRS, Tawq A=A FFATHTE T
A= sr= FOgwERT eear gREed aied Sl TS, AREd
o aRFIE A SREER GEd S0 g AT 9w S

H,..23



22y + nuFHIET 9=

Fa FAFE], A T AEd WA, GOHE AANE A A AL
7%, = TFEIER 3 SAeE SN ST AR suwfaE S
AR T FHAT, A=A FEA A G A a7 HA 1A
g A ARA, AN, A, dE99 e e 98 ¢ AR
sy 3 a1 7 ¢ foFa’ ewat !

TR SREROE AAlE TEa, oA R GaEE R FA
¥ @ aEEm S ¢ g ¥, ¢ o ? ap fgmAEE ( Bits =1 ) sifm wETE
FaRa ¥ ot AATen ded) gRuEE @A 2ot q g™
Framist w9, &€ A=A MEAE HISA FAOFE] ARIEHT 2o
it o, weus o1 ad), A FALKOEE Ao AA=)
$% 23 A R, 9u & weF DA auk qed Fhe e AR
2G0T, T AT TER) T Al ABAPR] AGEA garR
2 e 3 oWl ((TFEA A AU I S, A 9 w4t A A
Tt sna €] U @ HowaE eyed aEeEl/ akel [ aFd
£ 32T sEa;) o EnorE e eRfigtEEer dafin wiedEr #
% g2 F1Edt A T FEl (retrieval 71 ) ol F@ GAN e
R ey | el st Sowey mifkieR s A B qeaw FERE
5l FOARS AR FAN AL HIFE A GO FASA (HTEE
A A, A AEdia GE AOEET G5 IR 9L A6S A

o ¥ & o) e ad), arEigel fafie du erewd #Ha #Wa
G AR A FAFA 359 € FAT FOAB ART FAC AR,
A FR S SE- ¢ 3 7 AR QA SN A S e
S T AN G e 9 98wl 3 muE AR qEdide
AT ST ARaT FEeAH, QIEfaHT & Al 13 A A
HE . TS, A AR e Foft afeadl 2 @, € e
File ZER AE). G0 e sEen eld BER Fearg @i AsEn
fasze fga ¢

o sfen @ Ay At S0 &S @¥%e A1 TR §aEE
T SEAA aET AfnEE ¥ R w0 - CHE 5 Tl © e
T 2 9314 1R AT HE-HIEA] SO A, SERs EET HAE-
sigstAEi—saar ST ALY, 9 9Ed T, CER) A A IEgdad
gEUATE} SAAT SEUR AEY; SR AAF ST § AT FWUR e AR
deant & eqal = FOMK L e FEgEd Iw el Fena stala
SRR, A€ el Fema € g $au I weea R @,



Aa =0 o qiAeie §U% 9 gay ¢ 4%y

fEarn famr=n ofesfe 12 (supernatural ) fami=d SR -
szl — o3, @ a1 S S0E A g 2 qur Sie-REmE
fafis €315 S ke agaan & ARETEETE gE @ | SR
T2 AR, AT L= fq wnfin 92 weudle wdw IR w
AR IPES] AR I FAIA IV AR, 7 AN BRI sweny g
I AR, Aewl, WA A, wala AR AgE FdeRE @
FHIR] IHTEST F TR a2,

RER A, A Fy 41 IiEeR s sveaer g SEeS
SeARq e, qU sl 18] F2URT A ' =@ ey @i 3@
AR, rrea”fa 7 FF-Heddls ST Sa-geadie ( nervous system
adle ) @ F1d & TamfaE afi FrEafra i 379 s@Ren Fk-
R ARG 78 9 FFdg =0 sEwag) uah) (ncurons) g GegT [
e g2F Al W wE gedan O By meha Gaaead gean @
@1 IS =€, 9131 Ioflg =2 o & 0, & w1 s3ead Tt sreeE
g AN g W] HeeAH o I § 038 T seEel S
JUT Fp SRS, G0 AN [AEA] AT fREEEea R s
aETEE] & FEd A€l F T FETEAE F12 F5% A1 35 Iee-
&9 | sy 7, ﬁ&f:m FIATH FEFS TN AT G- FAAL
ANl F SRAG-39e A, TN Al G, JaE dgE
&qd, 21 TAlAEeT d0oF st #hA 45 fwin 99 a3 |

% 7w ol i A fifg A’ N, @ afedt gwE @ sea
HEET HIG qC FAL AL ¢ AoEr=n gE ena gean LA Ermf%m
feremandt, 219 a8 T A 2 9 Fua=n rﬂqé’ma' AYR 994
TRUET A, T & TRAR AR, SO0 g1 G AVREE 89 SR, @ S
FET a1 AewiEl GeF F4s, 90 AwEE & €S TEme A
FIU 191 GEFR &N S 597 FzaEg 1 g5 sy fyw
SR afgae aFgg vde |

TR el B GG, A HgAd w9 | AmeE gEiE shs
U1 AT AR AR IR, 0 FE AT ARTER FA T
W | ST AR G, A=A Saar T G Aa. T 72A Tife-
I & HEE AEIE Tl TR 99 G e,

123



gfttare
T aaeig 1 T FEeRn

( Propositional Calculus )

¢ = GEE e s g= 3 A op SRend Aqce
“rztan?, Canten’ fRar eeEear miem aftmEn wdd glnEd 9
‘gzt mﬂaaarﬁﬁm'! gl 34 FAaem #IH, FPAEl S
O A S TR A6 6. qu A FE @z fea
38 =S sE, s antaniadle aifFF 949 3 ¥ #fF ez w4
Fr@famEar afidt afear ke ik 33 e, o afFs ddei
71433 Logic of Classes =1fir wifirefi ufaiar Algebra of Classes
oA, aFawaEn (Logic Circuits =1 ) @aA®Lal @ wifkdEl
AR T SEA T AW £ 5 F & 547 GFOG NS A1 g 20
247 GFAOE, To9 FOS-AAE FONA NAGOAT T A afFEw-aiv
ufraiar wif4fas sgead qifes.
qu a1 d9 2 eigEe afnd 24 38 ndisa T8l ¢ qrn iGES
), & fefzog-iewm SHFAT A0 AR ﬁmmmﬁﬁa gFgaaal
eyal Bnfa ez EmAEdar @ 7 A A T A el FrEvaEad
a1 IFE Sl Femi=A aRdTa 9 araar Feem afd fFeene
¢ Propositional Calculus ’ f#&1 ¢ Sentential Calculus’ revid. &
AL GUIF-FRFGE! SN q AiE, qu FiE g s, enHl
S GifEeaa waFEle A9a= 9901 F1E OF quge do sk,
areqa, A1 faare, s fEgaEt @ sEeen wwEl wfed 93
AT |ifaast 2.
¢ Faenrer ? AT SCT T BRA S AR, F41, F4, A
AR TS A AFAT R aEHE TR 980 Ag00 ‘qma’ ¥
o FEF 3G ¥ 90 g5 IER Soar, © w5 72 656, C o
A Eas Maree s, ? @ fuE 9. @eT A, @ C it =
237 B UF fFaE AR, QU AEAN ¢ FRS M2 @d, P aEAiE
Mareer fofes ”? far ¢ ato =24 ” dggr fgr g, daed @



qRfise : 236

fenq aeafeadan fena wika, @12 sk ¥ S92 2. yur qeareEeal
gzl feRe s1ka. aEEA fuFr @4v 3@ 3 @8 9, fAeArde w99
¥ (441 1801 =15 %o T ] O T D sl s, A
I, AFMT A1EL.

SFUT T21d 308 IEnie a3 3 Fuamef (Indicative
Mood #1 ) suza. gzl a1/, 93, “angr gEaw FR s e”
el ared, 331, g, A2 quofl sum 2, et 9, 371, ¢ i
A FA.., EREAREF g, 381, ¢ e ReEm s A Fris
& » sfn sgmEEE 9, 391 ¢ Fae e s @ Serm!
€ A Fwr= R B e o armeee @) fed sna
1 A€ F= 791 39 gegq ). SO o SRl FEaEl #ER
FUAFE A 7S GFadl aEAE GER amnie wWE e, s
AP SeTFitT swualas AT & R B sm wafn aERe
9 YA AFE Fam T, 39 ¢ 9K T 9 #eE, @ W ge e
%«%ﬂ. 33 !

‘e far’ @ EFaMEnts Wl dRa. R 9 fa sis
A szl s suftn axindis fAfine @4y a2 ), ¢ sfn, ¢ B ?
‘qu’, fqig’, ‘FRW’, ‘wewa’, ‘adt?’ fFar Cadd, A’ ¥
feqE) FaAEA 9 wa. g R sfaE iRy -
FIHT AT AT ITAW FAL 9 A G, T Froed) G HAr-
A T2 &1 99 A F@lL A IRAEA i © ey e
a0 3%, A F9i FigF) G0l W@ oEw) g2 fFyE sEad o
¢ gamfaeTd * FRUE 3 AEEE, AET e FEE Game ¢ dge-
faew’ o, -

aFaEa Tea TzEEgmia ¢ aftaT’ ( Premises ) R,
a1 qiRgva s@ee — ai-feag - sesid gl @ © ofkfeaft ’ €, safin
@At Gl — §75 P RIgA- sai e S At © fed  (Inference)
&1, ¢ afefeafa * =nfr ¢ frowd * 41 sERiAl 22 SR w9, gEEE
SR fafaven swewd ¢ fafss? ( Input ) sufi ¢ 33w’ (Output )
a1 G S SO AR 9 S,

AT TGl FE FYH A% i—

2. 471 UISY ORE1 2Ee. R, 9IS WA JaiE, € feE e
ATRd, AHIA 3, A3 NHG GRA TSR A, ¥, G H[E IR
A€, & gzl e syeld agA fuR RE. 92, AR el



%8¢ & GERTE 9=y

( Ruwdy ) A5 21 RamiTea 30503 GErtddy R SRR
T#9 g, 31—

w, 431 IISG gRar D5 Wi 9 71 s,

&. A8l Tisg glE £33 fear giears an e,

v, 431 THY 1341 2i3s fwar SR G, qu 9= 916 S,

<. 971 TSE G341 £, aAE 4EAT 9E IROR AEA.

R, A7 O TG SR A1, addt 9T 99 Iwde.

1@ T2 e a8 @i aaeen g fama aiaeEy
wiz fafiaget (in indicative mood ) ®ifta®at w1, qur sA=ar fafaad-
FA10T §%ard (subjunctive mood ) EiEY FAAI AT g4l Iql~

Ze, A7) WX NHE A F@], AT =07 9@ IFA.

2%, A2 WX WIFHY AT AS AL G AR A1 ITWAK AL,

¢, 431 S 7T 1ar @, N == 719 SN A,

$3. A31 9= WA SaES FIT F7) 959 1@ 93,

2y, A G WA ST AT, BT 450 SE 7380 7Em

CIEAS

2%, WA AHE YA T2, U WA WA JAAS.

24, 431 A9 GIE! T ATEY, TP G0 A SAE A,

e UM IFAAE T FE FWREF BN g6 FGee
NOT 1 a1z AREMG; oF fgm (F. 4 F) ‘efn’ 3 Sz,
AND 31 gg-sifeqeardr sz = wny; av #1E) ¢ fHAra Sized),
OR 97 faFeqar =12 =957 FONQ ngzad. ‘qu’, ‘q0d’ a1 w=3-
3 A% o’ A9 FW I AR; GF TaFg F), AA SiEeedl
FEETTR ST S F AT AT AG.

TR A1 SETH RAFOT F9 50 A7 I qF. AFOAE {9
BieeaE, AFAMAA TF QAT 91 5 e, @ RS ¢ qieg 1En
qeu ’ q ¢ g 9E SA 41 3 qzAidie FE g, A
a3, Al gt 78 sevaE) A, & 2m. o e o Hod
MR &1 gaEl a1 Ai=AeE A 39 FO A e SEE.
qut Ay AEEiFa Aemne we nEs @ ame A, feg 9| s
TR AR qe9d) ge3 g A, Afin a8 quas @ IO 98-
Sfeel TI9F 916 597 FOR [{9R 98 3@, %, ¢ 3 % 1A
A A AEEE T FO sEen @ (B ) gwa
HiZa.



qfifirz ; 222

®. 23 T 1& Al FRO-IROA §9y W NS akg. <R’
31 A I Y, IOy SEee TEegads fFuE
@ fumEn geuvia fefeam, @ %9 wE=n e wwEsl
g HE,

s=Tor ( Negation ) am‘iq TFEEF
. . ¢ AR 7 faemmE, s AE 089 9o e SediE
{1 9 sigma. € SwiEond ( NOT = ) #it s19w 71 SiaFar
AENEE ST, A FA fERARR KA aFE-TT 95 ikl s
. UEle SRR § € g i —
(%) “oA. g 7R G390 s@e A 3. 7
(@) 9. g A FsHla g 9dq F, & @ s, P
(1) « =@ g gA A 1, o, @ A daFa eEE Taa
R ER sR. P (3 FFR =AR ).
¢ ? & femEy SRETEERl ~ & e dieam, @ A s
framEyi et amker it weuE H@dfan RuRd fafine feeidr o
F@avd @It ( variables il ) sTEEfR T wiesa @ g9 feeei
97 sEelE wks AT W, 39, S & FE %ﬁ’lﬂ gy
A 70 A (%) 9 BemsE f g0 w9, (gde g
=0 1% ). 7 (@ ) 7l fFyE gEia ¢ ~ 3 @ €1 3 (1) ads
fa«amm IR ¢~ (~ 7))’ & &, sufin e A 81 A g6
‘7% 03 3@ 9 N AmEEA ‘ol @ T s sEe A
F5 % fag &1
TR, 7z fgm Rl ansre SR o ¢ Y @ siEE, 3
A1 SwEs] SEERA] AuEE ¢ 0 ? A1 SimA g A%, 9 AA
aqm Rurier “ ¢ 3 gage Tk @ suae A, @A “ eV g
£ 0 7i) waRE AUH FoRAE TEEn ReEE SR &9 A qmﬁm
ez i, ufiey, dreTad, e TR0 FIOR 39, & Seha
T3 =%, ar qRkfEadtar fafige a0 gdesaet afza Jdn ST ‘g
29 fym BEwE eI e,

A e
0 53
g (¢}

T, ~ 31 fad, FuAs 72 797 L SEeIE 0 4 0 SEEN ¢



Qoo 3 GUEHET §RET

B g7 ASeAIE A9 €1, (a1 916eq S8 99 2.

T Fran oo Rawide whas aesfea safo
fqiagy < anfon

¢ ayifi * oy ge-sAfae A d0sd EMS FYREEE 3E0E AT
@l AR, gnsarEl ( Conjunctive Function =) Feql iy ez
SR TR O T IR[ET CER

Y aEE FaEE A e, Ui aE Al fesel,

A% gifaeey 21 geAlas FRo-gRum g6 g FeEn afa-an
ddy wge, o FEl FAUE, el OF aced saeal e A e
TR e, OF 92A1 959 ) ZE 2. RS Qi g2
oF 7291 Al % 3OS Rk A 3 AAd T Sde sz s
e, faat aFigad aifas wea 9@ FaE @ z PRy @EE =Ea
wen fErEeEE (@) 3 fare ((Be) awan. we st

¢ TR Zn? =, BmiEE Cn’ 9 9 Rl T’ A d

Wy AweaE, ©u sforw ¥ g9 femwm “new” @@ At 33,
dae At gew fa| g grF AaE indle aaEad dan EERIE
feafane aifzan aqt s

T ® TR
0O 0 (0]
0 ¢ 0
200 0
T 3

am wzt B g2 feafage Ao / qizvarE] AT WiE] &11E,
e FaEtE Rafiqe amEvag A9 93 4. 9EG ﬁﬂ&ﬂzﬁﬁa gfeear
s s A Forg] o (— d ® = s 7 0 " age)
ranse @i oaiEE R gealid uEe) 25 :ﬂ'é"f &€ e =R
a9 Figwe ” A I AeEd g 3gEea T, IR “o” at‘c’f
gafl iz a® am% F Cme e’ 7. BeE e 99 0w, U
A gz g2a A sl (08 ) <A e FICT % & s S
7ef) SR, ¥ F94 ¢ i BEIA A Fgeal A FAAE FETE AR, AQS
SEAS] FIE TS au% AT AR T FER A A “o”
S, fEe ST S ¢ M S ad 1 Figad A’ s e
Y 1 o P 2 e, @ e o ¥ SR, HAA A



gfifiez 209

W, HE W R, fFagn @ iz deew g IREOEy @i
il O AR,

7 feafage suftn s/ suqu nzien A fisawitde s @2
(Input Signals =1 ) Fratla eqrges AND & 3179 F2EUR fafige
el FED wF AREUR A1, And fEw &aide ferataw
FramE Az ¥ ofeea €17 wdaia sizven sexfaEsn g
ORI firesR. Fragen T, Steger a1 (Conjunction =)
A qE o famdE, () § aftae aosrel @0 gaEmi
fare wFam fafsm 3o =g, o reuEr A3,
fregats ( Disjunctive ) A =3%a Fomwy fraraars © fac ¢

¢ 1 aFEe faagam ‘fear’ (OR )& @:gM Faamesal
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Exclusive OR - fafite aifFe 2129, o8, 203; TAGR FW FOLY
¢ grasil’ OR fre@anl), Ju; guoiix ik faws, ¢¢

Feedback — sfagor, Sfsaor, gl ared sgeean fFar ar ggeen
Aedrarie Al s FRamenaEs wa weanl. a1 &9
HRa= RUwa=A I9iEA AR 9F 1. 3RE 89 T, 12¢

Ferrite — HV%E, SEHEAEl TF FHFANS T, 233

Ferrite core memory — hizZ=4] §&H FEAHYA VT T A
fas Foe ffm middss, 233

Flip-flop — ffeq-w21q gwn, fafeafa, #o% g, to¢

FORTRAN - ufife} gneats omga fefeamr amwe@ s ke
giEEfeF SEadE), ey

Forward-biased — HARIAES ANSYEI, &0

Frequency — 941, SGEFaI@ S0 FIaid) &1, §R¥

Full-Adder - Uﬁ-ﬁ%’-a’% HI, 200

Full-Subtractor — qui-s7a%a% 8LUfl, 208

Good conductor — g91&F, K&

Half-Adder — sig-gFaF Tuull, 3¢

Half-Subtractor — 31§-9aF@% I, 200

Hardware — Sn0Feie @@ d15€0aT 3 TEAURE 927 I SEwwiz,
EEA

High-speed Printing — Zd-727 ASEl, 24, L9

Hole — 051 sasle digme A 0@ il aera Fmi
YR qiFET, K<
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Hybrid Computer — fizravfi fFan swaeadl guu, 2, ©

Implicative Function — ¥ardf =1, 203

Induction current — wafad T 7318, ¥y, 23

Inference — fas, 23

Inhibit signal, Inhibit wire — aREg® gaE; a1 AMd HFRH AR,
K, 23R

Input — fafFsz, fEke ( g R far e SR ), ¢3, &2

Input Mechanism,— Input System — fA3aw J=0m, 24, 2¥<

Instruction — ( EMF == ) G, L¥¢

Counter — GAIFAIF-a100, 28y

Format — &A1 aizvai= grzof, $¢R

Register — ggai-91fon, &3
,»  Word - gEARE T, 1v2, 25¢

Integration — HFeA, 3

Integrated Circuits — §Hfed g0a1, $8%

Interpretation — SFad a’ﬁfr, 20

Inverter — AISEGZ=AN ATAIT W= ARG 1 32T FIHR FLR
g9, 288

Inversion — FeYa0, 3@ o R © 9/90’, &8

£h
33

23

John Venn — ¥iq 37, % =N waFdie F ufdg aaey, oy
Jump — TEIfA IR FAG T FROE FQE SFOY HAAT (Far
HIEUEEs, 243

Key board — #1 a8, TFGUHET, ITUF AFGREA FaAde fARee
FafaRar qEEA iz @aidl 35 @@ @ e, 2o

Light-Emitting Diode (LED ) — satay fisiggies garg I qFima=
glaE =18 fafise =idlE, 2c¢

Logic Aspects — %% AT, 3

Logic Circuits, Logic Gates — gFi fza g1, qFEWAl, ], <Y,
1 guoAtE! Afsa A sEeEl b9, ¢

Logical Constants — faqmagy, 24
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Magnetism — ‘aﬁiaﬁfél'ﬂiﬂ, Fled aF AE, 3

Magnetic Bubbles - #Afes aaeq smiq Fiafle own ®UIZH
Frdiade e An ga A 2, Lok

Magnetic Core Memory — WAz HI3L AA¢ ( T&1 TGS, oW

), 233

Disk Memory — #Awife®, feeq 90, 2yy

Drum Memory — #feF 27 8§44, L¥¥

Tape Memory — #TA(e% 29 FAL, 83
,  Needle — F9Fd], LR

Matrix - F9%a0e HULZ#A G Feaiadd e a A HoT
LECAMREEMREL

Memory — §umeEn & fdae, Hisk, Al g, £2, 230

Micro-electronics — FER-ASHETH, L&

Morse Code — #1418, 2¢

Monostable Multivibrator — T#fEafq #9% gfl, 2%

MOS (Metal Oxide Semiconductor ) Technique — gaa-AI§TE-
Ramide gefEmy fkee @3, 2o

Multivibrators — %% g1, {0%, RO

3
Le)

n

NAND - Pz aiffs s, i el SRPAa F1 FHnd Aisew,
£\

Negation — ##X, IBEVFUI, &S, 60, 2’%

Nerve System — a4t ded1, Sdaden, 20, 234

NOR - fafire aife =uEm, ;& ARAFER F6 F0Q 5@, ¢

NOT - 70T, ISLENET A, ©0; AHEX Fd FL
JieEet, ¢4

Number-containing Word — 15658, %2

Off (switch ) — gzl f&ad, ¥%

On ( switch ) — Siz&@l e, ¥R

One-shot Multivibrator — THEAR 4% WM, L&

Operation code — fERw ufoidft zenfE Z&fl, 2R |

OR - faFeusals fafe ailFe 2IRd, oY, R0%; T&IER F14 FR
HisEll, ¢4
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Output — I@faq, 357, 33, &2
s Mechanism — IOaA 301 2R, 23, 4%

Parallel circuit — ¥#{ET 910(1; §%

Parity digit — AR FETA §F, %0

Partial results — =1if&1F fa#@, 3¥

Peripherals — TIfia &efmar w7 Fll Fam=ar F= 0l fnfea sEeen
qTE FA0I, 23

Photocell - 9FEIEIT 4%, 24

Plate — afasiifam sgieseasdio 9717, 42

Premises — 9@y, %

Process control — gfEa-fad=m, ¥

Programme, Programming — STq=—EauH@] JEpT=1 gaed) ffme
qiFfeE OdA fefeed afeol, 23, 2<o

Programmer — HIS9%, HIIGAE F19 FAOR AfF, 13, 143

Propositional Calculus — fBumi™ gbaneig 3 aforeil fmeam, 298
( afifasz )

Punching — {0, #¥3
2 Machine — g%, 240

Punch Card - f3fza #ig, g5z aifed gwor swnd & o fafase
=] TSII AFAM, 2, 240

Punch Tape, Paper Tape — g8i@qH10ry P41 T80 62 1 Aif&dl
R FLOE FORIE ST Fa, 2R, 142

Quartz crystal — QEIIE:%T\ EREH, MU THES, L4

Random-access Memory — 3{[359% FIfEd= ®F@ Tl F&4 ST
HIEA-EaE, 13

Reader - ar=fa®; fofza #12, Bfa Fwd) wa, fFar wdfea wia 3w
¢ fofemer astET ¢ A’ @ S A ki Sk FUR
giud, T3, I3, 2vY

Read out — EAAIZRIT g5z Aifed AR 00, =0, L 3%, L3R

Rectification — F@AR ATHTET THENF, 43, &eo, &R

Register — fZwa siFi=ar 352 wifes = Al FOR |4, 233



gfE-3 ¢ 228

Relay switch — zeoqmn féad, ¥

Reset - frer-saiqE faf gaad F, 220

Resistor — fisaaEdias®, TaF, L0, 204, 293

Reverse-biased — ( ZMiig Gl @yA@] Fa1 SO ) HEE-HRES
HSIgEEaT, &0

Sampling — &af&T — sElEaqn 918 AR afridie g4 Faued
swiq wFT FEEsE daud By, sEE EnuEE gEa A
ser ge et 9 O AE wEs SRR Al
Fa A gar FEE A, 6, 1%

Semiconductors — fafeF1d, SH HH T, FHAEH q@7sd, &

Semiconductor Diode — AGAETF 3@-’5‘:3 e

2 Triode — waEs ZAE i Sfeaeey, &2

Sense wire — €331 @l enfamaEdile ANFT AFWA I, 233, 438

Series circuit — TFEL JUH, &3

Set ~ fpqiadl Anfeaf F7@, 220

Seven—segment Numeric Display —wa‘im—aﬁm—qaﬁa, PR

Shanon, Claude — #&7g 341, TF afgz nftias g SieaEas, &2

Shift Register — Fam siF= @few A3l &0,
IR&

Single-shot Multivibrator — THEaf #4% oM, 2%

Store — GnUuiFEl AifEd-gaE, exfadne, TRwiER, I9 781 e fFar
e e daigaid, 28, 30 (HEU 2%

Subtraction by Complementation — ST ARl gt 0T e
A fafiz TR Fo2 gREIF]; RS

Switching Algebra — disgruare faeeli= dismv, ¢3

Teletypewriter — FIEF 4%, 2¥%, (33, T 6 e faasadie
fast . LR, 231

Thermionic Valve — a?ﬁaﬁfiﬁ SEITEE, 40

Time Sharing — UHFHIA THT FAl AT AWAEAT GHEAN HA
Soqi] e ArsHl, SEEE] 0F, 8%

Transducer — 3T ~LEMRE g fFar ufRa Al ageen qu-
fdaie qfEmi=l ganAT e KHS fafaoR @mE, v
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Transister — Zfemeet, AT 5239 FaA%S fram desia 9T, &%

Trigger pulse — ffer-4aiq# faft azzaomy fiaeds, 220

Triode — ZiMg-f-3m A9 @u; amyd NF a e F1 7 A
I fadam a1F TF9, 4R, &2

Truth table — fafiye, warm qitfad=n o Nsawi=n & g
seva qeatel feafq safom asar, o2

Variable — 9291 ( kT, 93 ), &¢, 231
Venn Diagrams — 37 &1, 0¥

Volatile Memory — sfeqsiies eqfagag, 2y
Voltage — s34,

Voltage drop - F=i39, &Y, &%

Write in — 3@, 752 #ifEd sfwiEREe AT enaE ke
FA, 233, 23k, %30

Word — 3935 Wifed awer Fon) Fama siFis Afesi, donasm
3N Alfeker ¢ 3068 * AU, IR, 1%

]
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ded mifte

@) (2% da, od 3, WEEEeEArEa TAe IR 92, F1E
FRy Fiada s HedE I9E 39,

Electronic Computers MADE SIMPLE - by Henry
Jacobowitz; W, H, Allen, London, '
A Simple Approach to Electronic Computers — E, H. W,
Hersee; 2nd edition, The English Language Book Society
and Blackie & Son, Ltd.

A short Introduction to Computers — Anthony Chandor,
Arthur Barkar Ltd, London,

Teach yonrself ELECTRONIC COMPUTERS - F. L.
Westwater; The English Universities Press Ltd, London,
Scientific American, September 1966 issue.

Digital Techniques — R. W. Sudweeks, Pitman 1968.
Digital Principles and Applications ~ Albert P, Malyino
and Donald P. Leech; Tata McGraw Hill Publishing Co,
Bombay, New Delhi.

Integrated Circuits — R, G. Hibbard; Texas Instr, Ltd.,
McGraw Hill Book Co.

Magnetic Bubbles — R. Vijayaraghavan and L. C. Gupta,
article in Science Today, Mar, 1973.

Solid-state Opto-electronic Components put Imagination in
Engineering, — Jim McDermott; Electronic Design 11, May
27, 1971.

Introduction to Symbolic Logic — Basson and O’connor,
University Tutorial Press, Lid., London.,
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simpler and perhaps more appro
priafe terms in Marathi.

..On the whole, the book
provides a good introduction to
digilal compuler and will be {found
very useful for the students. I
strongly recommend 1his book for Schools
and Colleges. ;
—Dr, M, V, Pitke
Research Scientist, Computer
Group, Tata Institute of Funda-
mental Research, Bambay-5.
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