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T4 or or
(Receiver) [ , (Sender)

I 5 2 .33 (b) Te-geer e

9 ﬁwﬁmm-@mmcmmmﬁmmmmmu QTR N YT 0 AR Q@R iy
I AT G2 W5 013 T AT |

A *TaE TR SN BHTEA 771~ G5, GURTT MRHCR R FHITH OS] |

(*D) Full-duplex $ Full-duplex-C& SR Duplex-8 31 T | (¥ (UM ATE BT Brotererees Sstfite

REYRY G RN AW, BT TN QAR A QA 0T | QU@ AN G, M TGN AT T, TS TR, e
aﬁmmamcmmmmmmu

ﬁmﬁmmﬁ‘fﬁ-ﬁtﬂw&ahmmn

Direction of Sz‘:“:lﬂ' “ - > Re:::‘i;cr
data all the time (Receiver) (Sender)
| foa s 3,53 o) - oefs
Telephone TR OWF o= wrory

‘ mmlmmmﬁmmw&am
_WCOmmunica:e!m,w@me@imﬁmwmemm|wwm$ﬁ:%ﬁw-mm
Febem e 3 om

.9 Fwrm ¢ wifSmrarm IR 1wl (Synchronous and

communication techniqi:e) g

Q P wio Emfies (Synchronous data transmission) ‘
mmwﬁr%ﬁwmﬁﬁwcmcﬁrmmmammﬁcﬁmmmmmﬂmm
wswmmeMammwiﬁﬁ%wmmﬁmmwﬁ%ﬁwmml
&M 3t TR 80-120% IR s |

ammﬁmm’wmmc@mmemm

'rgiﬁs(Sys:em)mmmmawﬁmﬁ‘%ﬂmm%ﬂmmﬂqwmmgw
wammﬁﬁ?mmmmmcmcﬁ?’mawm@mﬁmﬁ%m@.qmaﬁgﬁ;m
TS S (Interval time) Fifii@ o) ofefs are 80 (OTF 132 Tt A | 72 B o

R A (RO (Header) © GFTR (Trailer) T SR 7 eqe 4e | ‘
' AfefG (zena RS 2 (Information) A1ce ¢
(F) E@TF 6 9T 97 IGA A
(¥) CHTF @ ALMF FF4 *IfSA (Speed) TN R Tz |
Aff6 QT (Trailer) fsfRs oy ¥ 3 Loy oLl : 3
(¥) efefs T ETS (Message) ST C¥ea ot T (Error) IRT 1 SKeeater g g |
(4) T FITIHARD F91 L OIS Point F © | -

asynchronous

Scanned with CamScanner



R At et e B
‘ﬁm&no-wﬁwmmimﬁmwﬁﬁ?wﬁmmmm| Fan fhet

Charac:er Block
H — Kth Character

lSyncICIICZI k“ Synﬂ » — Synchronisation
' ‘ ] _Character

Scndcr : . Receiver |

ﬁm:mﬁwmmimﬁwa'
Dﬁmﬁmwﬁtﬁmmaqﬁmewﬁm
* FRYFR ¢ %= ’
(@) aﬁﬁﬁmﬁmﬁwwmﬂaawwmﬁm.gh)n
(A) WIS FFeeifers GHIGmT za 1 - -
() TSI FABIA TF 3R (10 FBTG (Start) '8 56 (Stop)ﬁct‘a,efmrﬁammu
() it TR SRITES SEE A A |
| (v) cafee wibm gt e <t wigen | ’
(%) ﬁﬂ@mvﬁw@ﬁwme%wwaﬁw|
() fle SO ITT o @ s e Semant |
(%) WWWWQGWWWW@RWWMWWI
% THRYR 8
(%) (T GBI (SR N SR GBiae: RemiRe siaem 2w, ¥ FrSew e 3% A |
(/) R T (TE TR fefa <t
() ﬁmhmwﬁﬁﬂwwﬂw(cmckmawmu -
C(9) CRIBEER afs ey wit |
» Dmmmmsg’nchronom data transmnssnon)s el .
: mwmaﬁ@ﬁmmﬁmmcmmcwmwmmmm(by)mmimﬁﬂ@m
ST ©I61 Gt e |
q Y TOLPERN oo T (Sender) RO @) (Recelver) GIo! FINABE AR Wﬁ'ﬁ (Characler by
charactcr)W LU '
W(System)sawmerﬁmmvm qFf oF (s[an)ﬁi‘a'«m«aaﬁmqﬁm(&op)ﬁﬁ-
o 71 fefa fRB (Error check bit) AT | MRS 93 FEIR 93 & 7 RCG7 vared 20 | 937,03 7 o -
(Start), O3 (Stop) 6 *UMfafG B (Parity bit) Fffereeia 10 2w 11 R TR A5 | a3 PO @ @
WW (2R IS AT 3R &I%F (Receiver) Ol 47 IS ANE | GG FNEIR APTAR 47 oK. @3fo
WWWW?WNWW(mtervaltlme)mmmmﬁiﬁmmﬁﬁn
))SNWWWWﬂWWWI

Irregular time intervals (7f® s fal
between two character = W{JIef AW wfwme) -~

Start bit  Stop bit

<

A Charact % %  Character [
;4 haracler ¢ f 1aracter '4 ] aracter f
() | (T AR

fom 2 5.58 ST S AR

C o —

Scanned with CamScanner



8 , ' oot afefe fovn
9 ORI T BBt (Star.stop) i 7T T | TR afefp W01 PRI ST gy
: ﬁﬁ(slan)ﬁﬁm,mmmmwﬁcﬂﬁm@m«wmmmﬁﬁ‘ﬂ(&op)ﬁ?w‘ﬂmm
L DT o e Ft w1 a8 3,50 co ST WD (5 T O TR |,
O IO SN TW A, S Bt 2R TR (high) A1 MR GHB (marking state) NCF, SO1 FIEICR gy
RO M (low) T &1 IR o Freft o | o ooy RPoreICe @wfoa 8 @F TR iy
mmmﬁ%emﬁemmmmmmmlﬁaﬁmmmm‘
ot =01 52 2 3.5 o SRR FrfieR afers Tf Ascl IR G" @ )7 AT gy

T 20T |
‘ wém 8.
g /" v
"7
' T v SR R
f"“" DO | D1 | D2 | 03 | D4 | DS | DG jemfafs {67 i35
9%
fBas y.oe S SioR {6 w=n
. Error Error
check  Stop . check  Stop
b'l\ /hil bi{‘ /bil
00100011101 DO0100101[0|1|1e o o ¢ o
s - a L] [ ]
Start ASCII . Start ASCII
bit "cgaracter bit character
\] n ] “J"
R foq 5 3.5 WifmEEEES MR e 7t s -G 6 “Jr-aaGrfirm
X v
_Dmﬁwmmwﬁ%ﬁmmﬂﬁmewﬁm
* FRYTR 8

(), F-CIICAN T (2l BB SH1SITS =M 9. Q11 S arzet 3T oA1ca |
() BT TR CFTQ (AR (A SR G- 93 S{Trom 20 1 |
() T=TS ©IBT NS T ’ -
() R Tibt (AT F7RTE FRHE fAefy a7 |
(v) Wi TSR TEH WA
(5) 9TYR THIFHRPFER v 9 afs FRgems |
(%) ZTOETH O WOrS T
* SHRYPTR 8 -
(F) 2B (Efficiency) I
(}) SBIBEARMER oS (Speed) T |
(o) emIBEfrTR cFta @ fEad w9 $E8w
(@) fegd OB RISt A TR w1 e T | ,
() 39 SOIGPAAE 20 1 Sl fifenfs sereae smam sty w1 sz
- fafém ot I8 AL | | \

Scanned with CamScanner



| mﬁ%ﬁmrm Glifers qEn
ﬁﬁmﬂm : Wﬁmﬁfﬂ’ﬂﬁ‘fﬁﬁ T o (Difference between synchronous and

: asynchronous transmlssmn) 3

e

P I T O ) W
*r-\ I F"MHN Q! ! u”sn‘ i ‘-J §L.»l H»n ))k

iyl wa i

0 tU-q" .f.l Ay

@ ammmmﬁﬁamm
" qae afes FEIRCE ASCII (IS FoARSA I

Gl T

(¥ 9 m.ﬁmﬁ*m wﬁm afsam wﬁ? lecd
WU (SRTRE 1 (Length)-a 161 3 Jrofs
AT '

W&%ﬁmcmﬁmmmm-mm
fafae A A |

() maﬁﬁﬁmﬂaﬂamﬁm{m

() PCICT QT 81 e |

(" 5“5*!1%!'6 Wiﬁﬁ?u |

Wwﬁlﬁﬂﬁﬂﬁp&mawww

C) ﬁﬁmmﬁ'ﬁﬁtﬁm awwmﬂl
|

(e) aai‘f#ﬁmﬁam

(8) w3 ZfebmaH @Mz )

(5) Local GOTALSH &TIEH T <11 |

(5) Local (GOITITER ATATSH T |

%) @ TaToTe Pulse-aF ST T A |

(') ©on OIAIEd - Ty ANWACT T - Sync,
- pulse-93 ATATEHA R |

) G oo P

(@) (o GO G fAer %6 GRS e |

(@) SRR 30

@) SORE ACGWIEA STerm 4 FCEADTAR 46
afit ,

(m)'mﬁ}m*rm:m 3515 (Start) 932 3691 (Stop)

(m) 316 (Start) 8 75 (Stop) A0 «ITE 1 |

fasa Tare XA | :
B) FN-E g IACHR IS @ Hafs 737 | (B) mﬁn@ﬁmimﬁw@ﬁmwﬁa vnﬁ-nrm miﬁﬁrﬁ
| ' TR T 9 AHfS IITS W |
. 2 E —b
FRGFE IS e WS | [areifical-2004, So, 3¢l -
e, SRR FRBHTE TS | JAN? [areficat-205 ]
W3, Electronic Communication TS [AM? [ArifErar-205e (4ifF), Sv)
[ArtfETa-205 5 (51f3)]

w431, Electronic A A7

-mmﬂmonﬁ ﬁﬁawmﬁaﬁﬁﬁwmmmoﬁ%ﬁwm (caterreaet) 2 =@
, Ol PG eanged FreHTe=H (Eleclromc communication) 3G 1" ,

3 W fRftmerat F Fz
W,‘Fﬁﬁﬁﬁ"ﬂﬁf@ﬂﬁ eFrareq |
TG e
(%) cafSa (Radio)

(q') LIETIG o5 (Fiber Optic)
* (&) W I (Pax machine) ,
(%) CBfrem (Telephone) :

[W—Qo ov)

() CBffea (Television)

(9) T (Film)

(5) SHIBEMB (Satellite)
(w) Cfare (Telcgruphc)WI

Scanned with CamScanner



Q. d}fiwﬁ-@ﬁmmml o : 0 [W’QCOQ ' M)
-magmmmmemwmwﬁmmm““ﬁ%
ﬁﬁmmw—ﬁﬁmammﬂwmwmm wres TN | - -

WWWWWI St : [W-Qoos oQ ob ob, Y0, 33,38, )Q 3|
43, Data Commumcatlonm'ﬁm? L [WFTM-QOBB 5Q(°ﬁ)|

- erc P Wireless fifeamg T ‘iﬁ W W4 Data exchangc -aq “I‘ﬁ[%tﬁ‘ Data_

commumcatlon RIGHE

©io! _‘Fﬁ%ﬁw"ﬁ T & ?Fﬁ%ﬁ'ﬂﬁ f@_ﬁﬁ (Commumcaung Device)-CF Wﬁ ﬁ%ﬁﬁ“ﬁ ﬁlﬁn@

R TS 2@, I YSeTR (Physical equipment). Y3 FEO G (Program) -7 T T | : :
VAT SRR e et S [are1-2030]

S, it FRER Fresem i wbEem o | [ArtfIE-203g)
Waﬁ@ﬁmﬁmwﬁmﬁﬁmsﬁcﬁﬁﬁhﬁ@ﬁ@%— ' :
(?F) Delivery (Reae) . .

(,’4) Accuracy (’J’TN’\’IM)
(ﬁ) “Timeliness (TI"’IN‘TW)

(J itter. (13419) | . ‘ S, e '

Biot FREAeE mmwmmaa? , [RIFIfRI-2009, S0, 3, 33, 39, 38]
SR, FREAe frets- G G Bttt A e : [ArifiTal-:05 8 (71f))

Wt Communication System-\9 Basic element&T# (74 | [Wﬁm-‘iobﬁ]
W, TS FrebTm AP Semew AW e | [Arefizat-20%0, Sy
Wﬁ%ﬁwwﬁﬁmeﬁcﬂﬁa@wm - '

(75) Message (IM<1) - ' () ‘Sender/Source ((273)

(’1) ‘Transmission media (V1) ' (Y) Receiver (QA1ZF)

®) Protocol (fEw=ifs) ’ (®) Feedback ((FF® FALIS) |
Protocol ¥1? : [QrefeTal-20 s, bQ] ‘

mﬁmﬁmmaﬁwmﬁﬁﬁﬂﬁfmm TR RIS BT Ty
A W‘Tﬁﬁ Data Representation, Signaling, Authentication 93 Error detection TS W - '

: S, A protocol is a set of rules that govern data commumcatlon _ 3 R i
| rImim st e 3] : . e - [aifEt-2098, de)
- [ Frequency 7 G [Areifitat- Qob'br]

I G 9T (IS ﬁﬁm AN @ STSA fgwmﬁf T | wft:, The frequency (0 of a

wave rcfers to the number of periods (T) in one second

Wﬁwrwwwun :

o+ Amplitude
’ A

A
>
Y.

. ’ f6a@ ¢ Period, Frequency :md wavelcnglh (A) of a wave.
a1 BP0 o ‘
/) G @ 20T 5% (Hertz) | tleF RHA Hz W\s SNl inn !

Number cycle
Frequency (f)—myc_'(” Z).

Scanned with CamScanner




mﬁmmmm SR Rl ErLE
W uvelength-tﬂi W C'N ]
) = s 47 T Qg Sfer 30, B & Grsy Wavelength T | AR G SRE .

OIS TS 2 WN M - "W ME! ‘i‘mi‘wm 3 (Peak of two successive cycle) €3 'ﬂ‘ﬂ?@f ‘T\Wiﬁ‘ :
Wavelength I |

fow fora wraTSw L RE | "ﬁl faﬁ’ (Two successive peaks of the wave) 93 TS| Wavelength RTA m [
qwl(umda)WWWWI : :

Amplitude ,
A \ : h ] . . . d
g < A SN , g o
. | foa s Penod Frcquency and wavelength (M) of a wave, | ; |
334" Spectrum-97 TGl (e | , o L [wﬁm 300¢, 3]
e, Spectrumftr S | [AP-2036(1fR), sul

aa&ﬁﬁfﬁﬁm%ﬁvurq@wwﬁfﬁﬁﬂﬁﬁm\@mﬁﬂﬁwaﬁwmm?ﬁem‘w‘
- Wmmnaﬁﬂﬁmwaﬂﬁmﬁamﬁm

Y v

Illlll

: . L 1
0 f— —' Time : T
. o \ ! \ Py oy

1 —> Frequency

11 > Time | I 5(:)}1(%)
> T R

0 ' 4
] Mo J _Sr' 3OS ¥ Frequency .
() @
2 (a) A sinusoidal voltage waveform (b) spectrum of a sine waveform (c) a square voltage waveform (d) frequency for
andwid th-% LT (K | - [Rrmféicat-2008, ov, 09, b, S0, 53; 3¢
W31, Bandwidth IS T2 : 5 [FrefEcat-2008, s¢(AifR), 0(41fR))
O, YTEBRTY- 9T AL WIS | SIS [AfRt-203 8]

g) 90 Frerier Bruafaa wdiw @3 1R TR PR NLIE Bandwidth I |
\N)/B?mdmdth a7 >fS e | \
Bandwidth, B = f, - f;
CU4TE, f, = Highest frequency
. - fi=lowest frequency
S8 Throughput-d A (4 | _ ; A
) 9o @H U 1Y M F© FOSR M actual B! ST IIT{I ) "Tﬁﬁn"l AT throughput I |
94K throughput T8 measure 1 aAfanst T T | A, Throughput is a measure of how fast we can

actually send data through a network.
throughput-99 A%% A1 bps (bit per second) |

Scanned with CamScanner



U e T

e | Propagatlon speed T a«OI? W LA =
Propagation spee T |
- 1 fifSam w4 fitw Source C4TF Destination-4 81 ¢

Propagation speed 87 vtz fafem g=2 Terafim Bam
> | Propagation time F1F J07? ' [Wrﬁ'lm ~Xo)q|
qwmmmmmr - sifary ;
aeel, O SN Wy
Source (¥ 3> Gﬁ:‘l Tl ©F FTA Destination-4 (gt *EE T TH
: Propagauon time Ity -
311 Propngntlon time-qq ‘[«'nfb o i

IAQCF Propagation speed ¥ SI5t 4T Propagation time (T8 T

.*. Propagation time;e Distance
, , Propagation speed [ar=ifar-qoy
Y| SNRIZF Iy . ¥
' el SNR ¥y ' SISl ok
: ’ : ~ [#rfiTa1-2009, o)
e, Piveum § s e 1y A1 20yq)

e, SNR 3vre ) 3aime T
- ) SNR @7 94 54~ Signal-to noise ratio. W& FrITRT G QT THS SGUTET W7 SNR =,

~ Ave
. SNR = Average slgnal power
Average noise power *

3 | SNRdIB ¥ ,
) SNR @7 9 5¥= Signal-to noise ratio. SR Frtaya shewe @@ TS ANGUET WASIT SNR 1w |

. SNR = Average signal power

Average noise power *

6 SR Decibel VDG e TS o117, T3 T TW SNR ;.
. SNRyp = 10 Log,o SNR
Ro| Dnta rate-qd IRW| HiG |
W3, Data rate IS F A2 [arwifizal-g038)
ﬁmmmaﬁs CITITS TI01 HIHEITAR TATF Data rate 0 |
R | Data rate (3R IR o7 IO Tt witg @ Fi Fiy
Data rate (¥9 F17 &= Hfo Theoretical formula RIARAC) -1 | B
(¥) Nyquist bit rate for a noiseless 432
®) Shannon capacity for a noisy channel.
3R | Nyquist-«7 5a® o4 |
- () Nyquist- -9 qCF Nyqunst bit rate for a noiseless channel-8 ¥ 27 | @-71q BIICATCZ (BTl Noise
R, (-} FTIENW My AES [ &6 @@ 91 1] Nyquist Bit Rate for noiseless channel <A GF
Tl TOR | -
m‘mﬁmﬁm— Bitrate =2 X B X log,L
WA, B = Bandwidth, L = o101 ceTestem siean |
Y Shannon capacity-< % @ 7 |
-Mmmﬁi Wmmmﬂﬁ?ﬁ—mmmcmm| 1 qEaS]
FSRA I 1944 T Claude Shannon 90 T Cofd FEE, IS Shannon capacity Theorem A | -
@ Theorem &TH*T FTR Noisy SRR T4 fMta T ©i%1 =6 (ag M | AR Theorem-f5 TE—
Capacity = Bandwidth X log, (1 + SNR) ql, C =B x log, (1 + SNR)
QA B = BITALTR JTSORIGY
C = bps-4 IR NN
SNR = Signal to noise ratio.

Scanned with CamScanner



_ L SRR cifere el W
81 Wave ®r @Plpett ooy 4 TR PR S e
S (Wave) 3 0TS ZeeTl Q3efaia Braemt a1 e (Disturbance), Tt e R 4t e w4
ficn @ A (TP ST ZOA T IR | @ @079 Disturbance-9a T GG MR =i (Er;crgy) )
mwmﬁmmlwmmmwmmmwﬁwmamﬁﬁmemmﬁ« o

ared GBS (Wave properties) ¢ starss fag tafie T, TN GTCSd ﬂmﬁﬂwwwﬁ@ '
0 | STRCSA BT Zre- i R

© (%) PreonfifeE (Peak amplitude),  (x) fﬁﬁmw (Period) -

() B (Frequency) - (X)), ST (Wavelength)
. (8) T2 (Phase) - () e O HAT* (Speed of propagation) | N
3¢ | SO FECFE iy | . - [afal-o0t]
Eenl) @ St FSri B ©ibt comee (e TSI TR T (by) TR GRS 20, O
- qu | PR SRS e §t wime < [Qrsificat-2000, Sb(7ifR))-
. e, Pt (Synchronous) Giot G qoes F gy | L [aeifiEsoese]
- o, PR (Synchronous) Gi5t Transmi'ssion Wﬁ‘{ﬁnﬂ? S [W-Qoml ‘

Eml) @ ©t FREFTEm b 4w GHIE Bt sum e SRR GO el SR T

(ST T, TSR WRIFTRE 3¢ AW s @t 3w 70 GrRs = 20, i Prwsmm
e RS ' L

‘R4 | Communication Software-«% W Iy _ :
Communication Software-93 mﬁﬂ'ﬁ’l 8.
(F) CRITIIN TT 3 s frgge
() ®oirea g-=fs ffa @ e |
() ST FATBICA R IR WA | i S i
Qb | Giot FGHI FFDGWIT G Tty e SE 39 | - [arfl-2008, Yo, 3]
, ot FAETFH AFbemivT G BAMrPE 1S T Bore qistic) fmad @ s
3 | Gt IRCAETR BT qPrrteE s e " [AfRl-08, o¢; ov, 04, So. 33, 53]
Eeap) b1 FREFT TR B aFeroeE e faEa s T
(%) oI a7 IS GI! B (TE GiH! AorA |
(A) TGI— OF TG GBI (7T GO (AT e EoHIA (offg |
() AT 9 2AATA GGt arzet T4 | i ¢ :
() TS ACFC— O ST TG Lo TGS (T 75 Al e 613 I 2/
o | G5t it crteeter e | A
5t SRR et ZeE—
(¥) Simplex GrAfim |
(¥) Half-duplex Grafira
Q)] Fﬁll-duplcx Gt L . - v
©3 | Bfo1 Grf= Efficiency IS F M2 : ' [aIfiE-200Y; 04, o), ol
Wﬁmﬁf"ﬂ Efficiency IS lfS (LIS TS FLAra ©iot {6 {rafio = O mmﬁﬁﬁ a9
GIATSLE A1 | Transmission cfﬁcis:ncy = de%sa | ‘
©X 1 Wb B ats e A L ol

BT @ 7 (A T I S O B o oy eI g shefeTe st &
GiB1 A1 @ “gfeurmITad Bit) GrafirieT eile T | \ :

. ArfTE-20 33, 0@}

[Wrﬁﬂ-mb 8]

Scanned with CamScanner



"“'_:‘4_""\]

-

o oI5t frefce= T : [m%%]

| wuﬁmmﬁwﬂr TR s
ﬁmemmmWQWmeﬂmmﬂﬁaﬁmﬁ% m
R, O G YA e Hifme shrefced T . [mﬁfm
es|ﬁtvmf%g$h ' g iook
-ﬁﬁﬁmcﬂamﬂsmﬁﬁmﬁmﬁmﬁcﬁ@@m@“ﬂ“ﬁaw&%
¢ | (FIAFGIRTEr F? [ "003, 3y

mWﬂﬁmwmwmﬂaﬂqawwqﬁwwm
m@&s%ﬂmmmﬁmﬁsﬁm@mﬂ@@mmwwqmmﬁw
T ARSI | -

oY | AR 8 FRIBIRTEE e - . ' [Wﬁm-ioso]
-msmmwmwmﬁﬁﬂmwﬁzﬁwwmﬁ?wmmﬁ @
mmmwsmmwmﬁmwmmmmwmmawwﬁwwm
'W%Waawmﬁ%mﬁﬁmfw@ﬁbm@mﬁmwwmmmw
T PATOIRET ), ,

‘mwﬁ%ﬁmamw@r o | [areITat-R00y
mmmﬁﬂﬁmawﬁmmmmwmwmwwm o}
i‘ﬁ@ﬁmﬂmwﬂal :

O | TG e | [areRrL-2500

[B=nf) FToFEs TR @I O3 ez, mmaﬁwsﬁmmﬁmﬁ'ﬁﬁf@wmmwm
mwmwwwuwwﬁmma\wwwﬁﬁﬁmmm‘mﬁu

B (< :

9% | BT Capacity F1& 017 ' " :  [ARRIts00b]
Wfﬂﬂﬁﬁmmmmﬂeﬁﬁﬁmmmﬁmmm cemctwm Gﬁm
anraairn"nﬁﬁ R :

80 | Wb Simplified FREATF= TrE7 mﬁmww I [amﬁm-;oob]
B frex @=f® Simplified FBf 1 e @3 fom cremt et 3 R
TG A AP
CEA ‘ | rore
. (S AT X ‘ ‘

831 Electromagnetlc spectrum-tﬂ WMWT{N o | - - ‘[?I i 4-3;06‘1] :
1) Electromagnetic Spectrum-9 IS fwﬁﬂm Eit ﬁ;ﬁq 0 .
) wﬁse gt (), cfSs Grgmaf
(1) TETereTrs g ; (ﬂ)imm@?mﬁ. | | i

82 EMI@? o [ArfrAl-g00y, 200

Interference HIT W?EUW /OTA 391 | THW 97 farg Bt

. el e - aA A fe RLEL ﬁfrmm distort T4, © it
89 | Propagallon delay 7

(@zal) % oA o SIEELS (1 ca I R, O Propagation delay 7 |

Wmamnﬁ?ﬁm
MI = |

‘ [mﬁtm-aooﬁl

Scanned with CamScanner



" R cifr S Y
.gglﬁﬁamm«ﬂmwm ' s ]

i Lt " [A=fiat-3000)
-WWWWGQWWW - dealovie
(F) TR TS (45-300)

(¥), S@ TS (9600)

(1) J© TS (1 Mega) | o, L e ST T R LR AT
ge | ol IR @wemamene ). 0 T e el
(En ) ol et eviow T e s T it ‘[ s

(ﬁ)_w_-ﬁwﬁm. @) wlbwemeR
() foul wegE (w)mﬁfmaml L TR i
sglmﬂmmmqm% . RonRg: : : [W QOOS]

mmwﬁmmwﬁmmcmwwﬁmﬁﬁmwﬁﬁwmm ]

mmﬂtmﬁWmmml

mwﬁwﬁw@mmmwm%@mﬁmmﬁmewwmwm |

. QT ARG e T |

b sqwﬁ%ﬁmﬂ?ﬂm&fmﬁtmr ek 7 | [Wmioobl

=) cortoet et AR, Frwrss, e, wﬁawmﬁmaﬁsﬁwmmm 2

[ o oo |

e imﬁ@?ﬁ%ﬁw‘mm?ﬁmr S A s [TifR1-303 0]

“ﬁm«mmﬁﬁmmmmaﬁﬁmqmmmmm m?ca@ﬁas

?ﬁ@ﬁ@'ﬁ (Electronic communication) I i

RERGS ARt e -

(i)  Radio Qo (v) Fax machine

~(ii)‘ Television W (vi) Satellite

(iii) Fiber Optic - (vii) Tclephony

(iv) Film e (vm) Telegraphymﬁl

oy ﬁﬁaﬂ’sﬁwmmﬂmr

,wmagmmwmmmemmmm@z@fmmmﬂamﬁm’.

ORISRt m—cﬁf%wmqaﬁmwmu 4 QP! SR T, e o3 |-
°| mwﬁ%ﬁmam@mr : RIFIfRI-2030]

Wﬁ*ﬁﬁﬁmﬁsim W—Waamﬂrﬂqﬁffs@ﬁmﬁmﬂ Data exchange-a3 *&foCT

~ Data communication 3T | GI6! FHC(AF* 6FF & Communicating device-(F WIHR FACHF*A

bt Wl Z7e 203, T TESWR (Physical equipment) @R TFOSTR (Programme) 9 AT 08 |
AR “c7 Ffaefire< *&fSTS Sender, Receiver € Medium- ﬁli%ﬂfﬁ Glifere B T2 I Data 9F
mmﬁﬁwmcwwmmﬁﬁmmmﬂﬂﬁaw@@immmuwm C’TW
A%fre ©it) Ffaele 7 | -

81 WWWWW%WWWM‘EM?WWW |
-m?ﬁ@ﬁwnﬁcﬁmmﬁmﬁeﬁmsmﬁmm@ﬂ— -
(%) Delivery (fawad) : \ X
(1) Accuracy (ﬂ‘n°h7mm) ‘ ‘
() Timeliness (4I@ARTe!)

() Jitter (A4 |

AL T

Scanned with CamScanner

5



LN

wio1 TR FToT

@ Deiivery 8 93l B sreray c;ﬂm-m feh w@*0R ©ioNE Delivery EFCH Receiving f€ST% foey

MWWWRmivewmi

e

A

1

() Accuracy 3 Hrba w2 wbIs TemeIR Delivery ¥ 1 7 W1 G ARES (G |

(") Timeliness 3 AT F5T R ©BIee TP Delivery 0 | (FIH FECH oo TR

CorTat @ A TR TS Besiifre Gl (- wivs, f5E6) F WA 6 MW WPMR wiy

Accuracy ST Grafit w1 &R, SR @ T GIERCS “Real time transmission” 3¢ |

(%) Jitter 3 ©51 sir12bre sty A ¢TRITAIA A Variation ¢ Jitter, 30T | '

Block diagram w30 witt FRTA Fredy srewet 3t = | ' T b
[ar=fitar-203e, 8

993, Data Communication System <& Block diagram e ¥ |

WW 3.0 WY |
Bt e B game srerwent o
E=]) i ewss 9% CTTS fifimres ke & etrres gty 9w | wfie-

“The frequency (f) of a wave refers to the number of periods (T) in one second.”

F R 1! 91 70 | @3 3 T Q6 (Hertz) | FRCFCA OTF Hz W G E |
I STSn Frgraine e s w1 e w2 s

. Fl'equéncy H= L\wi

Unit time g
wefie Rrerafa R PifiEre ate W fRede |

1 1
A =T_HT’ T—_-?

| 'ﬁmﬁmmm@mﬁrmmm:

Amplitude

t

- ..‘F..
>
.

‘ : o s éen‘od. Frqq_uency and wavelength (1) of a wave.
Wavelength TS 9t J3? TRCHA &9 | ; :
el 93t oure «s wigrea s wars @ AR SO I, O @ ararey Wavelength 37 |

| WRE QS @ [, “°@ ME! Y2 AREER Aniplitude

. A

4% ‘(Peak of two successive cycles) 99 : 4——1-‘*,

TS TAQLE Wavelength I 1 /\ | LR
GUISLE 4% WFA A (Lamda) W &t 331 \ %
' C ; ; Time

Wavclength. % Pequetey L‘TG" i fow 8 Period, Frequency and wavelength (l)rof a wave

FAIfe; T Ao %

Scanned with CamScanner



(3-xacig] Shdelane a1

FREFAITR i qRe | 5 O
undmdlllmﬂym? TG 9 | Hi :
) @3t P Braufe e gae F4fR TR TR mﬂvrrw Bandwidth 31 | (- wﬁ:
ﬁﬂw et 7w 1000 @ 5000 T, ST Bandwidth = 5000 — 1000 = 4000
Bandwidth TR ‘Im'l"i AR (T 41 W~
B=fi—fi
(T4, B = Bandwidth

i = Highest frequency
fi = Lowest frequency.

farsa ﬁFGﬂ Bandwidth-93 fowr ot <ot | fomm ‘iﬁ Composntc ﬁ‘I"ﬁTM WTEQ | 936 T Periodic WL WG
TCEL Non- penodnc

Periodic TR AR 1000 W3R 5000 €7 TGS FF4 Integer frequency R I
(@R- 1000 1001, 1002........ )
Non-periodic IGRCIIGE @‘ﬁiﬂﬁi HAIHY Continuous.

Amplitude
1003 Bandwidth — 5000 1000 - 4000 Hz ~ 2000 Frequency

>|

a. Bandwidth of a non-periodic signal

Amplitude

h 4

(. Bandwidth - 5000 - 1000 — 4000 Hz ,

I*

b Bandwidth of a non-periodic signal _
, f6@ 3 Bandwidth of periodic & non-periodic composnte signal
® | Throughput FATS F FAT? TLCFLA STEAGA T4 |
L.‘@ﬁ? o eaEa W4 Mty F© FFoela A Actual SIBT AT TIN t sifame Fans Throw'hpul
Gl W’fl& Throughput ¥#TS Measure a1 “ifawiel T2l 3w |
[ T hroughput is a measure of how fast we can actually send data Through a network™.
Bandwidth 9% @7 bps 4 throughput 97 QTG bps | BT S T4 *H1efw FCNR | :
- @7 {6 foraa arse2ye Bops, [0 Whml O 14 w0 Tops TG oS «41fF | ww s eemm
T, B 99 viare ARG (@l% g4 | (@, Bandwidth TN fenwa sy wifamist, wi ']hmunhpul LGl
fouma sy o B! S50 Actual 4R, M ¥R S 5O ©51 ARiRe zawe, O g |
forewa mzaft Surgacta A4 Throughput-a7 wrelt sifrwta aa 2w
4, @5 Highway 9% i tefi @91 zane, T1es.an Bem fion &fs RS 1000 ife a3 Aod @
1 ARG ANy fan g ufd et diee, wrgen e fifw 100 sife e wm | @ weym—-
Bandwidth = 1000 cars/minute
Y4 Throughput = 100 cars/minute

Scanned with CamScanner




08

30 | Noise I 01 fBapTR STecoreet weemo=t =4 1 e FIFIFCE Noise T

31

(EEl) TRTem B G feme 15 7 G-

Noise-(3 512f6 Wﬁmﬁw frow A=

(F) e T (Th;rma} noise)

(¥) WfETTe oy (Indt_lced noise)

(*1) @PF (Cross-talk) : : K

(%) T o (Impulse noise) | ‘ ' 1 TS extra
Wire-97 045 TG0 @eeeaent sfisces aer et e, 1 Gefsors e (e "
oot TR | T 3 Prorayrer Wi 7w | '

' I | BT o,
Induced noise GT (¥T% Wt | Wl et el fifnt. ey SR ﬁﬁn::lﬁ

TICF 3B T, T FE Beoif 7H | W @ 4T Noise-(F Cross-talk s

T T Wire 3t %A= 745 fien Semberee wrarsa High QA 60S I3 W6 TH0HE &7 Wa

QSR A zw, st Impulse noise I |
Transmitted Received
] ;
Point 1 " Transmission medium Point 2
5@ 8 Noise
SNR FPATE MRTHTH STatsat 399 | : o ‘
‘ SNR-3 <4 &4 2T Signal-to—noise ratio. W&, BT 6T W32 TN ANGARA 97 Wgotfers

SNR 4 | : : ,
~ SNR = Average signal power

~ Average noise power

fees fova «afS wmf SNR orer zeem s _ A
TSR SR B 512 (Signal) G B 51 A (Noise), OITHR T4y Soie3 20 SHE5Icaa “ihaat | High SNR

TS FIMIERE FCHE WA W Corrupted (FfBUF), YW Low SNR 370 Fiofprer T wR @
Corrupted T | 12 Gf6 ST SFOZ SNR | OTF AN Decibel-AG S TS AR | )

o,
SNR dB = J.OLOngNR

UL Sl T

(a) Large SNR

Signal + noise

v

Signal Signal + noise’

__
A 4

J<ilaed
(b) Sl SNR

fém 3 SNR '

Scanned with CamScanner



(LRl S 1G1R

pry

39 1 “Nyquist bit rate for a noiseless channcl” ‘F‘{‘lﬁ% T T = |

FTFAITT cifere e

°e

() Data rate-¢F &30 T3 T “blt"‘iﬁﬂ |

{dth 8 Data Rate- TR #1437 o | [AIfTa-2089, Sb, Sbr, Sbr(alfd), Q0]
, Bandwidth @ Data rate-«3 Tt =iy o | . [arifETat-g 03 (#f))
ﬁt‘g IR Bandwidth 8 Data Rate-93 4314 “fief] o T ¢ |
Vs Hw‘-“&h?sl'” L\ Bandwidthy' S mTon M R 'Dﬂta Rate (AT
(qs)mwﬁwmﬁwmmmeﬁﬁﬂw (ﬁ)ﬁ’fﬂﬂm T effs oA mﬁ mwcaa
TIIR Bandwidth T | T Data Rate I |
() TTSOITATT AT 1 71 “B” WA |

() VST 9FT T TS (Hertz), .aamvi
Hz |

() Data rate-93 @IS T Blt per second i
TRCFA bps

(ﬂ)Hzmmﬂﬁsawmﬁpmﬁa
ﬂﬁlﬁﬁa'@'ﬂﬂ'ﬁﬂﬂlmﬂwwehﬂms
.m|

(%) Bit per second dI bps 9°® &f6 T S
, @FB bit (Data) 9F FM (WS S FA
sifeaifze za )

(%) Data rate GPTEITER & Bandwidth STAe |

(%) Data rate-9d snm SIo1, m'ﬂ, TS
Aol

(¥) ‘Bnn‘dwidlh et Bor = |

(5) Data Rate 96 E21itaa 8o ﬁ\‘:ﬁl"‘ﬁﬁ-
(¥) Available bandwidth (¥) Level of signals
(1) Quality of the channel.

(®) Bandwidth (391 ¥4I 3@
B = fh = f|
(E{H, B = Bandwidth
' f, = Highest frequency
f, = Lowest frequency.

(E) Bit rate = 2 X B log, L
(I, B = Bandw:dlh
L. = P et mm I

g) Nyquist bit rate theorem 8 (-4 BITCHCE (FITA! Noise (2, (1-714 ST e IG5 Bit rate (39
F214 T Nyquist bit rate for noiseless channel AR G3f6 T tofd T ful

TER (@ FAEATEA BIE Random influence a9 oqe I YR A @92 Random error-8 CG‘SF{ Gﬁ C’PH

Biteit® Noiseless channel W |

7R BITATeTd B+ Nyquist bit rate formula EILEE| m vmﬂm > ©B1 3B @ -

BitRate =2 X B X Log,L
@<1H, B =Bandwidth
.L=No. of level of signal

>a|zﬁréﬁw-ﬁﬁrc=%'-mmﬂﬂr

Faefem Frebaee frgae—
(%) Power
(3) Telephone
(*1) Rotating generators
(9)
()
(%)

Musical instruments

Voice microphones

Twisted pair communication
(¥) Co-axial cable communication
(@) Radio

(%) Television

(<) Electronic tubes

(B) Inmegrated circuits

(%) Cellular telephony

AM Radio
FM Radio
Terrestrial transmission

(©)
(%)
(1)
(®)
(4)
(%)
(4)
()
(1) Laser o
() Visible light |

(%) Optical Fiber ’QWTIJH \

Satellite transmission
Microwave

Radar

Microwave antenna

Infrared '!

o st s

Scanned with CamScanner

B s e TR LR LS T W, A §



' . . Absolule valuc) In q
3¢ | Peak amplitude TS 9 am? Sit) el T ( 3

) @35 GTaTed Peak amplitude T @7 T (Highest 'mg@nﬁ (Frequency) Amplitude 93 By

ﬂﬁ?ﬂﬁ@ e s | @ erien Wavelength P |
ﬁ@_mﬁmemmmmﬁﬁ@Gaaﬁﬂmm

- Amplitude ,
K : Peak
R e mplitude s T
T Anlp!ilud&:/\‘
yi , |
5@ 3 Peak amplitude _ /
swuﬁmmﬁmf T, SIS (s T | AT T

GILHTS (Seconds) 47 TS vni‘ram srwgf TS (T T 7 i Pesian
emfr'f e W GR GFT T OTFS (S) | wdfie Wave 93 @F Cycle s TS e '
(Period refers to the amount of time, in seconds, a wave needs to complctc one CYC|°) '

frss foraa meata Prfiers @z s
Amphlude
‘F 12 periods in ls — lFrequency is 12 Hz
& Is —
NANN —
f\f\/\/\/\/\/\/\ S AVAVAVAY >
\—DJ‘ .
Pcnod..12 .
a. A'signal with a frequency of 12 Hz
Amplltude : '
6 periods i in Is—»Frcquency is6Hz:
Is; |
X . »| s
LN LN N ONG N 3
..‘—>r s T .
Period : l6s

b. A signal with a frequency of 6 Hz
fo@ $ Period

39 ﬁmwmphaseWWW|
ﬁmﬁmwrmmmmwmwwwm

(?F) 0° ¢TTeral Sinewave-99 Amplitude 0 YR Starting time-30 | #9qSIT® Amplitude “jf\ﬁ AR |

- ,k\/m\/\/....m

]
a. 0 degrees

Scanned with CamScanner

N s bk b demabm A e ATDIT L. VDb



'vﬁ%ﬁwmcﬂﬁasmm'v-. g
/\ /\ /\ A

b. 90 dcgrcn

F——\/ \/ \/ Time

~c. 180 degrees

f5a ¢ Relation with different phases.

() (b) & 50T 0 5T I Sinewave 93 phase 90° @3 STA(ABEE ZCA Peak Amplltudc [ ‘Rﬁ%
Amplitude TF T |

(M (0 N fowa 0 T TR Sinewave @A Phase 180° @R Zero amplitude | "l’ﬂ@f Amplitude 4G
ZM AR | ‘ , :

@R Fire a3 Ber ol wtm e sy S s witeeeirs @ 2o 8

(¥) 0° (TS Sinewave 9F (I Shift T M |

(¥) 90° TR Sinewave-kﬂ?l 10 X Left @3 ﬁ‘TFF lecIe

(%) @3 180 (TFTTA Sinewave 9 FoIB T Left @3 ﬁTC?rf > Cycle.

3% | Speed IS F A? FRCHLA ST co
_mﬁemﬁwmaf%wmm—imﬁmﬁﬁmumﬁm eSS TS FS P A0
M | Wi qFF A0 GTATSA GRG SfET TR TP Speed T 1 Speed @7 G TN Meterfsecond |
TAIza R T4l (AT AT, ASTER T4 Sound wave 9T ST Speed Z0A 332 Metérs/second | SRR 0°
SIS SRR 747 778 Sound 9T NI Speed Z& 1402 m/sec.

3| M(Slmplex)m (W TS it RAM?

mwﬁrﬁﬁmﬂammﬁwmewmmmamtmmmam Q
caaqﬁﬁ%wﬁmﬁ(slmplex)aﬁl g “fere fEeide ual AFET Ngm e 1T 71 =,
_ maaﬁﬁﬁiwammmm&cmwmmwmﬁwmcmfimcammw~
A ART AR S (TN TAZITOR TIBT (AR AIZ] AT 71 | @28 @ ozt (ees Rena siw 7, o
Wmﬁwm&m@mmmmwmwmﬁmmmmmﬁmm
mﬂmmmil .
Direction of sngnal of data .

> : .

Sender ' Receiver | -

' Simplex
Ro | Half-dupicxm"lﬁ"'ﬁ G TS Fi A7 J £38
Eznp) cr caviicatel aprg FRECA/SBR FATTEE Tow fie cemd @ g w4 T, O TG 72
@ @ m a9 ﬂ"’l‘f 0 4TS, St JP-PUAA (Half-duplex) ¥ A1 @ WWR'JWS a1z 9 (@I |
| oz GITSica s TR'{[W 79 @, TS Q3o foezy O3 I Sender A Receiver (& (T t'-‘l'cﬁﬁ
Rewetta ey s i 20 | e -G e ST Fere dzd @ae ok T AW | ats gl

Scanned with CamScanner



79 T, TR @ 5
g S T TR @
.ﬁwﬂﬁ%‘ﬂm-ﬁcﬂ%

Sender / Or
. - / (Sender)

(Receiver)

O E1als)
aﬁmchmqﬁﬁﬂ
e 74 T

s AT

OIGR AT =W | «ft I8 @i T 9@
| O 9TE AT I TS AGH | T AT
. oI TS a1t | firg @R MY FAfS w1 S A
TN I 3 3

Half-duﬁlex
w2

fo@ $ Half-duplex

[WF'TW-QOSQ

g w91 FTTICE SSTHCE 1279 g
| TET T T, TS GFL M gy

3 | Full-duplex Grifirs ciiw o1re 9t 307
. W93, Full duplex 3RS e foarrz 34 ¥4 |
Full-duplex-(3 S{I@ Duplex-8 ¥4 28 | (¥ caismeast
I T, SN JA-E AN QW I | QU@ T ¢, A

3R (23 RO IS F90 7w W |
* - fora @3t go-graw swfen fra o @ s —
. . > Receiver X .
Direction of Sender S and
data all the time an.d (Sender)
(Receiver)
6@ 5 Full-duplex

321 Attenuation 39S F M7 [arTal-2000, ot Yo, i
% BTG T G SCIRTTE 20 21 Wave T ek T, ©F A6 29 Attenuatjon
SEfrm fifem a1 bQIER Ll fa a Wave ARIEHE AN Wave GfE Loss T 1 Q TS Attenuatio
T | STCST 7 I TaIeTa rae RFGTE Resistance (2feTaty wet) @7 et A6 Overcome 7

‘P\ - --,' o A g
" g
Ongmal signal Amplifiéd signal Ampliﬁcdgsignal

Transmission media

l/ ?Fr:}nsmission media

+ Allenualed signal .

Se’nfxler

*Allcnualcd signal
f5@ 2 Auenuation '

Receiver

Attenuation-&3 @3B ZTT Decibel, ATE STHTH DB <@t [ | @I : i o ,
£ . ' e 1] Attenuation —4

: . (P
Altenuation = 10 Log,g (ﬁf)

(TYTTA, P, Z& Transmilting power ‘
P, @ Recciving power.

Scanned with CamScanner



0l

TR Gliffr et

D:stortion IS T\n'ﬂf ICHT (Y |

+

| (U
[Friferat-2o0b)

B) a3f® Wave 93 Shape 3@ Form @3 “firdas Distortion 30 | QI GTHS WHPSTE @‘?mlﬁ
arcwnm?ﬁm e | fifeam T Wave stwea s sy /R Tt TS @ RSy @ Speed
TR | 9R ICHFADR S F‘lﬁ?ﬂ WA G @3 Attenuation-8 “TIR | Higher frequency components
99 S Attenuation I ERES @ TW, S Distortion SO TS W @ AAINE WRE

Attenuation distortion-8 I T |

!

* Distortion T R Output-a Regdt RFFS (Distortion) 70 @3 Destination-a Fist (Mreiros if

38 lWﬁ?ﬁFﬁﬂ

¢ |

LUl

fou@ Composite ﬁm DlS[Ol’llOl‘l a3 YSR Cﬁ‘lTFﬂ T

W

Transmission
medium

iy

WM*%%
Sender

Composite
signal sent

Different frequencies but

* in phase components of
the composite signal

%%%
s

Components,
out of phase

Recelver u b

Composite signal
received

©iot Hrfe Tug it o |

[ArfTal-2008, o, 04, ob, So, 33, 38, »(*fR), 0(*1fA)) |
Mﬁmemwmmﬁwm°

s ‘*§;‘{‘ §f§¥ T e
(“1 (e b \\_
,z‘is“ S »&'{‘mh Rl

hr“h' )r. STt
RE e ERANELY

“I\I g\.[' \1(. ..:»’

,‘\‘J ;;\,g‘,ﬁu ke -%}x i .‘."‘_

‘- fll"u

(?ri). ﬁﬁﬁaﬂmﬁcmﬁwmmm@m
B e =

) wﬁﬁfﬁ‘%wu%ﬂacﬂﬁsml

() FErRIeR gemm f7 Aoy |

() Feeifers wivt Grfis 3w )

(ﬁ)ﬁﬁwmmawww
3w |

(ﬂ)ﬁﬁmmmawmww
/W

(%) @3 b w2

(%) @ 2R G

(8) TP CHIATER AT W 1 |

() CATRPIeT CPOTCACS ST 2 |

5) ot wior & e 7 38w 1

() ol SO ot e o1 QT o7 |

RO SR 39 99 |

e, Tt FRTARIER G BAmPRa I1e

(A ITaI-200%)
[arfTal-2008, oY)

Eea]) ot RRfem am o dfFm, T oW i W@ TAEE 9F I @@ O FW
ﬁmsll I3 SMH-2H F91 T | it Fhrefre=m fiebam o Componentsw- i
(@ AT (Message),

(}) (&= (Sender/Source),

(%) MW (Transmission medium),

() «ZS (Receiver),

. (e) IRt (Protocol),

() @T® TS (Feedback) |

:."tiﬂu.

Scanned with CamScanner



8o : L o e B
@)Messagctmmmmﬂmmmlwwﬁﬂmw‘
(a) Text, (b) Number, (c) Image/picture, (d) Audio and (¢) Video etc.
(4) Sender/Source § (¥ f@?ﬁ‘ﬂ 3t BIRTRE (AT ©io! Cﬂt’fﬁ Sf1STC! T, TS Sen
M1 b Compuler. Workstation, Telephone, Handset, Video Camera Bl .
() Transmission medium $ ZrfrE fifSmw zen @G Physical path, T T (TSNS (&S (ol
' (ATF AT T AN ZW | (- e, memaﬁ%ﬁrﬂﬂ TGN ST,
- wefbEE wRar TN T RN 795 o | -
(%) Receiver 2 T fA75 31 (7 fEoi3em fAes bt (o mmmmﬁmﬁm cmmamfm
©ItF Receiver I | Ot 2O 917 Compulcr, Workstation, Telephone, Handset, Television Zorit o
() Protocolsmﬁ@ﬁwﬂq?mﬁ@mﬁﬁiﬁwﬁﬁ?m WWWW
T4 ATy ITFICPIE Data Representation, Slgnalhng. Authentication @32 Error detection FILL E‘Bﬁﬂ I
wdie A protocol is a set of rules that govern data communication.
ﬁ@ﬁﬁi L3 Communicating feeizs g7 Ty agreement (F R |. TGP W ‘iﬁ f&e1231 Connected
e fItq, f&8 Communicate F3G5 MIS | [ (T, GFEH French AIfEE @32 QBT Japanese At
T4 FAFA T W T IS A A, Welie Communicate T 1 |
(5) Feedback ¢ 7S 1 s 1A W Receiver TG Sender-tﬂﬂ A5 o8 M TGIR T4 T i
) . RIS |
%:%ﬁt‘mewwﬂ%ﬁwrmmmmm [aretf¥Tat-2008)
-ﬁﬁﬁﬁewmﬂﬁ@ﬁwwwm vnefaﬂﬁmﬂ 8

der/Source 7w | @ft ?EN

(as) %%mavﬁ%ﬁwmmmmamm (F) WﬂWﬁWHN—MWWWI
el mA s T _
(}) 9 &R FATFAEIE RBoTe wo gw | Q) aﬁ%ﬁmmmﬁﬁm
(1) %ﬁﬁﬁaﬁ@ﬁm%ﬁﬁmﬂﬁww (1) Wﬂaﬁ%ﬁzwwmﬁww

B3l T '
39 | TS Adapter- 97 1% T 91 ' [Fefital-200¢, ov, b))
. "Fﬁ@ﬁ'ﬁn‘f{?{ﬂ\dapter @3 e fgEe g |

Q) Wﬁzﬁwmeqﬁ—mﬁw‘tw]

() QTSI SO FHyE TR |

(1) == 4705 FNOFE Ty T

(7) 151 A= e Aew s i |
qvumWewﬁtﬁmmmme: | [AI=ifAit-3000, o]

Eﬁ?ﬁﬁt@"ﬂ@ﬁtﬂﬂﬁ*ﬁ@ﬁﬁf‘ﬁﬁﬂtﬂ’ﬂ?fﬂﬁﬂ?ﬁ° N | o

S R T o e
(%) ﬁfﬁ‘mﬁmwm: (¥) “iEn Bt s 2
(%) =TT % | (/) oS &
(%) fefer wota Bt Smis am | VLR R T T e s p—
I (AT 91 7W |
(%) «7 o Bigs 4 | (@) @93 St Bizyy q@fd |
(e) wfbt Grfaeteaa oife Btfﬁrm Ml @ | (8) ©io1 Btifrie RS GiRAICTS S fre
atagcrd Ba firda wiea | | @ | |

Scanned with CamScanner



Ry oot QrifR-a¥ Responsibility Terapts) 3t o7 | ' [ ' ,8?
‘ mwaw Besponsibili[yWﬁmWmegv Eals wﬁm-gooq, So]
(qs)wﬁ? 8 TN 3 CRRRRARmIT a1 ot sRRfim i swifrs |
- feAIE-43 Distortion TBITS I | FCe1 @131 GoTapf® ot T offcal ¢ TG 1 ©5T AT IR
& T T fefa I ST e e R A | ISP ew g
(&) TGt RIGEPH 3 SRR e T TR et SR o R |
& ﬂﬁﬁmﬁ ‘ﬁm i Aibyiiv wﬁrﬁm.mﬁm
(1) GIOT FTET 3 BTG T2 “Tafers @3l SIRAM (ore oy ' '
o G B o e (Y S SR ot e e ¥t o)
(ﬁ)'ﬁmﬁmsﬁmﬁsmmem,mm: ol , : o
T T (T S o e
(¢) DR RETR 3 @ BRAE e IR R . g
i 5 TFPTRIR ¢ R IR WO
W.Wmmmm. T , C L [APTE-z00s] -
mmmwmwﬁﬁﬁmg . NETRNN
(¥ CRIATITET™ TTAF A et fage | _
(@) BomeR @ el @k g et | ‘
(1) SR T FEACTH ST g A AL o |
® A PRI I PR AW |
C (v) IIOOR DA CIICER AT AT Fof | 5
o3 | o FRET GEErTR PR o) ‘ . [eRrE-2005]
. (Geap) o FTER @ SR W ©ibt gl g AideE Taw 93 93 w6 e GERT
T @6 =49 A | ey Fifea Gt Bw eraren ze - - PRSI '

Computer . Computer
or | P or
: Terminal Terminal |
/ S “Toa s e G b
. . [
e & R FREHEEER AT @9 - [@reifE-200¢, 33

ﬁﬁmﬂﬁﬁ%ﬁwﬁzuﬁﬁaﬁw@meﬁfﬁmmmm{&ﬁa@mmw 93 @3l

Computer ' Computer
o [ o

Terminal Terminal
foa s BfRAE G gt

AT TSR ¢ 4 afEsE 8 BififFiET g Uil Qe =AREA MU Group of bit IR
5P 7, O @ 4T G e RS T | _

Y

Computer 3| Compuler

or or
"Terminal Tenminul

ot 2 e Srfrea

‘\j

Scanned with CamScanner




%

83 S | o <R B

[aﬁsﬁm -00¢, 3]

R-NY mimﬁwﬁﬁammhﬁ!rw“l R oI G (SR T, Q

Ezml) @ FfaEfrem aegm wor Frrm 9 TH TS 50 o T GEETE TE T W,
mqmmﬁ(&mplex)mlaﬂmwaﬁ G e RO T I 1
M 4 ez oy ez 31 e RRowa 7et 703, O FIR SO = (o RO I IQ,
T AT €l T (A1 AT SO (AT I AP A | GFISNA g e 7 e B
Wﬁwﬁrﬁmwﬁmmmmmmmmmm :

AL AL TUATE |
Direction of signal of Data

.
: ot

Receiver

Sender |

‘ fom s ﬁmﬁwﬁ
mmmﬂmmmﬁwmmcmcmwm WWZ’;‘:‘C’““N
@ 9B T Tew <M, OITF PG (Half-duplex) T T 1 @ TRECS AT A (7 SR

ITTEII AT AT T3 T, IS 930 fESRA QIR AWK Sender A Receiver (T T UL ﬁitﬂﬁ e

m Y TH I
" Half-duplex Sender »| Receiver
or
| or < [
¢ (Receiver) . (Sender)
o 2 - "WFJ

Full-duplex casmpnm Duplex-8 3#T1 ZH | (7 CUISICAIst g Sio] Froyes Soufirs azd @ cofas w3l a1,
I T QU A QAR T 1 QUHFG THAW (W, FAWCAB! JIGW A9 LW, TS QT3 A0 &ZF 3L (AT

R F1e TS TEw gw |
fﬁwmﬂﬁqmmﬂwﬁaﬁmmm.

‘Sender - Receiver

and and
(Receiver) (Sender)

fou ¢ pa-grers %l

Y

Dlrecuon of
data all the time

©8 | 31T (M- SDLC, NIC, LAP, DHLC. _ [Arfear-2053)
! SDLC = Synchronous Data Link Control.

NIC Network Interface Card.
LAP Link Access Procedure.
DHLC = High-Level Data Link Cotrol.

¢ | WWMFWWW| | [Aifarar-203¢)

-mvﬁ%ﬁtwﬁmwmmﬁgms

Information ,
source and »  Transmitter

input transducer

!

Transmission
Channel

O.ulp e | ~Output Receiver
signal ~ |  (ransducer .

fo@t 3 Block diagram ofa Communication 's-yslcm

Scanned with CamScanner



aﬁ%ﬁmaﬁﬁaswn b & 8o

wﬁﬂm mwﬁewmﬁmmm% TR N | [Rrfic-205¢e, 050] .
Coal Trnnsmnss:on communication system T 8 (I [IZA W'ﬂl? [Rrmfizat-20 s (sifR))

-mmwm'«@m 9 N (AT O FIA A 9T DR GHOTIF (A O IPEOR e
SR (Al &1 ISR TEIR IAASIa (e STCIR Transmission communication systcm IO W |
a7 MGH R FIers witt a1 Setrare TEUZC (A3 1 A W )

P Rk Tl
v . 3% G O WWWMWI - [arefiicat-303¢]
wzm Block diagram % Communication System 9971 37 | : [arifizal-20%0]
) ST 3.0 W EE |
N mmﬁmemmemu
 (eemoceof]) R 3.8 WREG :
ol ﬁﬂmﬁmemﬁmmmmmmu | [Arefical-oot, Sol
o o, P @ SRR Gt Gt «ufs ot 39 [AifTa1-203 8]
vm ﬁmtﬁ?mm@w@wmmﬁw WWW| © [atrEl-R038(4if7)
(Fem e ) SRR 3.9 W BEY | | 7
81 ﬁmwwnﬁvrc@mmmﬁ-m )oﬁ:"NWCﬂ‘Il
- (Fawonceo ) SRR 3.4 W 589 |
¢ | OO G o 3w - [arifital-2004, 3o, 33, 33
WS, Asynchronous Communication technique N | [QreifETal-208, 2054(Aif)]
W1, foapT SO iot Gt «a s st 2 | ‘ | [arfat-2038)
wm mwﬁwmwﬁ@ﬁw a3 79 [ArRTal-2050)
(e o) ww 3.9 TR B8 | | | '
vl amﬁw wmﬁt R T AT @ |
(Fow mcwo ) SRR 3.¢ R 529 | | | |
Q1 T Ot B o ) [Arefiia1-2000, 2008, 05¢]
44, mSyncronous techmque?'ff‘ﬂﬁl , ' 7 [Wﬁm-{om("iﬁ)]
,mn ST 3. ATREEG | | T
A/t G Rivy fe 2 w7 : [Ar=ifezat-3005)
. (pow mowo ) SR 5.0 RERG | - ' . '
v1% Communication mode T foaPizaita 3t 591 4 R0 3 u(71f))
- 93, Communication mode &T&t T 397 | ' e [[IFiic-200v]
e, P IR Geer M Ty RImficat-2035(*1f), 20(41f)]
W Signal Transmission Mode?‘ﬁl‘ﬁl ’ ' :
' (B3 e ) STEn 5.6 7R B84 | -

mm—wﬁe’m—mﬁvmmmmmﬁrwmml |
[Wﬁm--iom DUET- 2005 06, 2019 10]

(350 weao J) wagueen 3.9 WL ABA |
N ] A1 FCRAEM e T 37w ' R [W-Qco‘\,)"ﬂ
- P, g-grem @ To-gaA G cre It T S R0y (Cif))
(som e ) oz 3.0 7R 6 | ) R g

' | Co. vy
’ \ \
Scanned with CamScanner



