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B.Tech.
Third Semester Examination, 2010-2011
Digital Analog Communication (EE-217-F)

Nate : Altcinpt any five questions, All questions caimy cquan marks

3. 1. (a) Effect of limited Bandwidth on Digital Sigral. Explain.

Ans. Bandwidth :

(iv  Bandwidth is defined as the portion of the ¢igctromag spectrum occupied by 2 signal,

(i) We may also define the bandwidth as the frequency range over which an information signal is
transmitted.

fiiy Bandwidth is the difference the upper and lower frequency limits of the signal.

{iv) We already know different types of basehand signels such as voice signal. music signal, TV signal
eic,

(v} For example the ranze of music sigaal 15 70 Hz to 15 kHz, Therefore, as shown the figure, the

bandwidth is {i= =i,
B-'l:ll" = il:‘ = II:
= {5000 — 20
= [dORFHE Ais,
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The bandwidih of different sivnals are as listed o table.
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l for telopinon [
Ii e B el | ,
{3 Music signdl ! 015000 14, 980
(i [V sienicls o-3 M SMHz
[!:lrgliln.'p
() Dhigital dota ® 50 |r 310K ‘J



http://studentsuvidha.in/

www.studentsuvidha.in

(. 1. (b} Explain Shannon limii.

Ans. The alporithm deals with texi compression. it takes a stream of characiers 10 the form ol text or
message and produce the code which when decompressed, produces the imput text, The coded form of input
text requires lesser number of bytes and thus it will require iess disk space to store, i1 would alzo enable faster
processing and mimimum time to communicate. Whenever the input 1ext nas to be reproduced the coded innut

text may be decompressed to generate input texl.

Shannon fano bt algorithm are 25 foliows |

(" Frequency of cccurrence of all symbaols in the text 15 not the saine. There are few symbois which
have  high prabability or their frequency of cccurrence is higher in the text,

(i) The high requency symbaols may be ideniified by stanstical analvsis ol sample data

(i) The high frequency symbols must be represenred by a smaller code.  Different codes will have
different numbers of kils
Thus, codes far symbols with high freaeencres will have fewer pumber of hirs and ceges for fow
frequency. symbols will have a higher smoint of bits,

(iv) Although all of the codes are of different size Lo, coch £ -de mpy have different aumbers of Bits, hut
thev will all be unigue and will ideatify & sl wmonely

(v} Shannon faro limit 2 uses binary treg, called Shannon-fane tree, 1o gonorett the difforens codes,

Q. 1. (c) Eaplain different communication node:.

Ans. Dasic Modcs of Communication *

Theore are two basic raodes ol commigacat:on

{i Broadcasting

{ii}  Pointte paint communication.

(i} Broadcasting :

{il In broadzasting 2 single powerful ransmitter is wsed whick transmits information i1 all the

directions.
(1) There are several expensive receivers which receive this information.
(iii} 1o broadeasting mode, the flow of informaation is always fron the tronsmitter to recelvers it means
one way shown in fig. (1),

"C\‘T 'f Transmitting
e ~—y antenna

Yy

Transmitter

Umidircetional

/ .- l E',‘, \r E flow of

_— mformation
1 1
Rec | Pec 2 ‘-_‘E‘“_;

Fig. L Brovdeesting
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(i} Point to Point Communication ;

{is Here the communication takes place over link between oniv one transmitter and one recemved
shown in figure, {2,

i) Theflow of information is generally bidirectional.
iy To facilitate this, ransmitiers and receivers are used on both the ends.
(ivy  Example of point to point communication is the communication berween two telephone subscrib-

i - H
Transmitier — Transmitter
Receiver | Rece;v‘.:r 2
Communication
link

Fig. 2] Poing to Point Communication

Q. 1. (d} Dilference betw cen Secret Key Cryptography and Public Key Cryptography.

Ans. Secret Key Cryprography : In secret key crypiography, both the sender and receiver of a message
pnssgsses the same ‘secret password (keyl. The sender uscs the key to encrypt the message, rendering it
enintellizible. The message cannet be deciphered without the key, The receiver will also the same key to
decnpt the message,

These type of cryptographic system are also knows as symmetric cryptegraphic systems. Scerct key
iy ptographic systent shown in the diagram below

Plzin text {Encryption kev)
{documents) Cipher text
A Sender
Main text ( Deervption key)
{gnctments)
£ - L

e e el
Meceiver Cipher texi

Fig. Secret Key Crypicgraphy
Public Key Crvptagrashy 1 e poblic kov envptography the seoder and receiver use two different keys
eaited public Rev and private f

Fodowing are the main feivss for enervpiion und decrvpiion of cipborext in pulilic key eryptegraphy :

(i The sonder uszs oae key (sondyr kev) 1o eneodye thomessage aidd the receiver uses onother key
(recoiver key ) o docade ife tesiass,

i) Thzrecemvcr publishers the seader kevs, so that o eryvone whe wants 1o send him a secret message
eas doose, Ruthe keeps the recedver-key staret, This enables the meceiver 1o ensure that only he can
daglo-any of the messages.

i) Sivce sender key 15 known teall the sends s is called @ public key and the receiver key s cufled the
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nrivate key.
{Encryption key )
Message | Cipher text
» Sender (A} ! ; >

I Public key

{Decryption key)
-+ ~ i B‘ .H.—._._____._J'
Message Fheaziieriei Private key
Where,

EKy = Encryption Key

DKy = Decrvption Key
(Fublic Ney Criptegraploy)
0. 2. (a) Explain with dingram differeni components of 8 Communication svstem,

Ans. Components of Communication Svstem
(i)  The block diagram of the simplest possible communication system is as shown in figure.

|rlf'¢.'!l1'r'la1l{rn —y !nﬂu‘ |3 T!?:m: t‘ﬂiilef L‘Gmmunlﬂﬂ_‘rﬂn Rm:.;gj :ll“lrl — D“.r]":l” >
of input siznal transducer channel of = Transducer
mEdiuT
Sound, piciure . T
speech, data Noise
ele. Information Recorded Information
in the mformation in the criginal
electrical form " in electrical form
form

(Fig. Block Diggram of the Bavic Communication System)
(i)  Asseen from the fig. the elements of a basic communication system are fransmuticr, a CoOMmMuUNICa-
tion medium and the receive r.
{ili)  When the transmitted signal is travelling from the transmit*er to the receiver noise gates added to
it
{iv)  The element of basic communication system: are as follows
(a) Information or input signal
{b) Input transducer
{c)  Transmitter
(dy Communication channel or medium
{e) Noise
(N  Receiver
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(g} Output transducers.
i} Input Signal :
fis The communication systems have been developed for communicating useful informal from to the
other
(i} This information can be in the form of sound signal like speech of music.
i) Input Transducer :
] The information in the form of sound, picture or daia signals cannot be transmitted, as it is.
(i) First it has o be converted into a suitable electrical signal,
(i) Transmirter :
{ih The tfunction of the iransmatter is 1o convert the electrical eguivalent of the information to a suitable
1opmm,
(il Inaddition to that it increases the power icvel of the signal. The power level should be increased i
order to cover a large range.
(i) The transmitter consists of the electron:¢ circuits such as amplifier mixer, oscillator and power
amplifier.
Communication Channel or Medivm ;: The communication channel is the medium used for transmission
of electronic signal from one place to other.
Depending on the type of communication medium. two types of communication svstem will exist. They
arg
(17 Wire communication or ling commumnication,
(i) Wireless eommunication or radic communication.
MNoise :
Noise is an unwanted electvical signal which gets added to the transmitted signal when it is travelling
towards the receiver,
Outpet Transducers :
{it  The owtput transducer converts the electrical signal of the output of the receiver back to the original
form i.e., sound or TV pictures etc,
{iiy  The typical examples of the output ransducers are loud speakes, picture tubes, computer monitor
efc.
€). 2. (b) State and explain various properties of 'Fourier Transform."
Ans, Fourier Transform Properties:

(i) Linear Property : If Fy (s) and F; (s) are Fourier transform of f, (x)f, (x) respectively, then
F [Bfl l:.'ﬂ'.:] + brz {1}] = EF[ {SJ + h.F: {5}
Where 4, b are constants.

{ii) Change of Scale Property : IfF(s) is the complex Fourier transform of fix), then F{F{ a, x}}

1
=—Fl(5/
LF(s/a)
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{iii) Shifting Property : HF(s7is the complex Founer transfonm of f{x), then.
F-I:f[x - E:'gjl = ¢ F(s)

i F{e“'"r:_.v.jl» = Fis+al

iv) Modulation Theoren  [Fis5is tie compfex Fourier sonsform of ), then

F{f{x)cosax}=—[F(s+a)+F(s~a)]

b | ==

(i) IE F{£(x)} = F(s). then F{x" 7(x}}

.nd!l,
= (- SFG)

5
(vii F{ ()} =1is F(s) iffx)
—s Das X - fee
X |"'|:S,||
(v Fﬁﬂ““%”ﬁﬁ

Q. 3 Iffit)— F{w) is Fourier transform pair find ile Fourier transform (F. T) of the foifowing :
(i) Tt} coswol an (iii) f(-21).

Ans.{i) t{t)coaw i

Fiw) = {F(} === |7 e F(td

i - T "
== _f_me"“T {t)cosw  tdt

F{f{tjcosw,1j=—
N

A

ol — e
- _J'“' LWt £ }E n_.“: el
o l.r—-— _“'\.- l- 2
»

dt

b3
o

; : ::?_J"’“ Emlrfljﬂi“c’lm
wam

I hpae T =it
S 3 [ r Lhe a dt
:J}.n L“ )

+

| 1 = wewa e
o~ WU ()

1 = .
+ = o L..{“' —w, tf(t)dt
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= ;—Fh‘- I'"""":!]""é'f;{"""""""u:'

= i e
—_J-;._F{'l.":‘ w1+ Flw —u.c,}]
(ii) We nave
F{:]*g;tj:—;l:jd el du
o 2T

Takina Fourier both sides,

Fs {“.[]'"En[lll'} =F i{:. [{u)glt -:;jdu}

i F A e ]
E—— == | Flu)elt-ujdule™ ¢
,-.HLL‘“!,I_-,-'EHJ"“' (e _ '} ]
I g " i r - - Jwl
. E MT{UJJHI‘—;]LEE‘:“ = I.I'}l., [.1'[]
| T -
. e i fiu) gt —ul
L '\.Irz_l't‘“w } L -l

= - 'I_ . !:mf!'n_ie'“tf}!' w)

v el

" Gf“ﬁg;,r: Flu)e™" du

=Gfw) {7 ()™ du
b | faim

-

Now Fourer
ity = zu

B, {F(8)F (1)} = F(w) F(w) = (F{w))}

(3. 4. (a) Explain the two physical layer interfaces ie, Rs. 232 and X.21.

Ans. X.25 : Connection oriented nenwork 1§ X.23 which was the first public data network. It was deployed
i the 19705 at 2 time when feiephone service was a monopaly everywhere and the telephone company in each
country expected there 1o he one dara network per country theirs, To use X.25, a computer first established a
connection to the remote computer, that is placad a telephone call. This connection was given a connection
nuniher to be wsed in data transfer packets.

Drata packets were very simple, consisting of a 3-bvie header and upto 128 bytes of data. The header
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consisied of a 12-bir connection number, a packet sequence number, an acknowled gment number 4id & izw
misceilaneous bits. X 25 networks operated for about a decade with mived success.

Lightwave Transmission : (Interfaces) : Unguided optical signailing has been in nse Tor centuries. Paul
Reverse used binary optical signaling from the oia north chaoch just prior to his ramous ride. A more modern
application is to connect the LANs in two building via Jasers mounted on their root wps. Coherent optical
signaling using lasers is inherently unidirectional, so each building needs its own raser and its cwn photode-

feclon.

This scheme offers very high bandwiath and low cost Tt s also refarively easy 1o install and, unlile
microwave, does not require an FCC livense.

The leser's strength, a very narrow bean is also its weakness here, Aimung 2 laser beam hmm wide of a
target the size of a pin head 5300 meters away requires the mark s manship of a laver day, Anmie Cakley, Usuaily
lenses are put nto the system to defects the beam slightly,

A disadvamage is that laser beams cannot penetrate rain or thick fog, but they normally work well on
sunny days. However, the avthor vnce atended on conference at & modemn hotel in Europe at which the
conference vrganizers thoughtfully provided 3 room full of terminais for the attendees 1o read their e-mail
during boring presentation, Since the local PTT was uawilling 1o insiall a large number of telephune lines for
just 30 days, the organisers put a laser on the root and aimed it at their universin's computer science building
a few kilometers away. They tested it the nignt before the confirence and it worked perfectly, At % a.m. the next
morning on a bright sunny day, the link failed coiplecly ad staved down oll day. That evenings organirers
tested it again very carefully and once again it worked absolutely perfectly,

(). 4. (b) Explain with diagrams, what is binary encoding (NRZ), Manchester encoding and differential
Manchester encoding.

Ans. Manchester Encoding : A negative to positive transition represents :

I i
Binary | |' Jinary 0
I
And A positive to negative transition represents,
Bit Stream :

QooEnno
0 0 | o l Llhrlo ] Joj,
Mechester
encoding
; Differential
manchester
encoding

Differential Manchester
A transition means binary =0
No transition means binary = |
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And binary 1 55

Binary 0is 1

€}, 5. (a) Explain two different transmission media @

(i) Twisted pair (il Co-axialcables

Ans. {i) Twisted Pair ; One ol the oldest zitd stilimost conmmon most iransiaission media 15 iwistad pair A
twisted pair consists of two insulated copper wires, typically about Tmne thick. The wires are twisted togeder
in 2 helical form, Just like a DNA molecule,

Iwisting is done because two parallel wires constitute a fine antenna. When the wires are rwisied, the
waves form dilferent twists cancel out, so the wire radiutes less effectively.

The most common application of the iwisted pair is the 1elephone sysiem.

Twisted pair can be used to transmitting either analog or digital signals. The band width depends on the
thickness of the wire znd the distance wavelled but several megabits/sec can be achieved fora few kilometers
in many cases.

Twisted peir cabling comes in many varieties, two of which are important for computer networks,

Category 3 : Twisted pair consist of two msulated wires gently twisted together

Category 5 : Twisted pair ar¢ similar to eategory 3 pairs, but with more twists per centimeter which results
in fess cross talk and a better guality signal over longer distances.

fal (Caregory 3 UTP)

JO00A000000IRCK

(b (Category-5 UTP)
{ii) Co-axial Cables : Another common transmission medium is the coaxial cable, It has better shielding
than twisted pair, so it can span longer distance at higher speeds.
A coaxial cable consists of a stiff copper wire as the core, surrounded by an insulating material.
The insulatar is encased by a cylindrical conductor, often as a closely-woven braided mesh.
The outer conductor is covered in a protective plastic sheath,

The construction and shielding of the coaxial cable give it a good combination of high bandwidth and
excellent noise immunity. The bandwidth possible depends on the cable quality, length and signal to noise ratio
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of the dzata signal.
Modzrn cable have a bandwidth of close 10 1 GHz,
Coaxial cables used 1o be widely used within the telephone system for long distance fines but have now
larzely been replaced by fiber ontes on long-haul roies.
\

Insulati
marerial Protective
plastic
Hr'ni-!c: d COVErg
arder

conductor

Copper
CElrg

A Coavial Cably
. 5. () Explatiy following terms:
(i) Nyguist raie (i} Shannon limit,
Ans. (i) Nyquist Rate : The minimum sampling rate of "2W" samples per second for a signal x(t) having
lasimun: freguency of "W Hj is called as "Nyguist Rae,”
The reciprocz] of nyquist rate i e, W is valled a8 the Nyquist interval.

MNyguast rate =2 WHz

- W secongs

¥l e

Myauist infervai =

i) Shamaon Pmit : The algorithm deals with text compression, Tt takes a stren of characters inthe funm
of text or message and produce the cods which when decompressed, produces the input text, The coded form
of input text reguires lesser number of bytes, and thus it will require less disk space 10 store. I would also
eniable faster processing and minimum time to communicate. Whensver the input text has to be renroduced the
coded nput 1ext may be decompressed to generate input text,

Shannon fano limit alzorithe are as follows

ip  Fregueney of occurrence of all symbels in the text is not the same. There are few symbols which

have a high probabitity or their frequency of occurrence is higher in the rext,

{itt  The high frequency symbals may be identified by statistical analysis of sample data,

{in)  The high frequency symbels must be represented by a smaller code. Different codes will have

different nuembers of bits.
Thism codes for symools with high frequencies will have fewer number of bits and codes o low
frequency, symhols wiil have a higher amournd of bity,

{ivi Although all of the codes are of different size i e., each code may have different numbers of bits. but

thev will all be unigue and will identify 1 symbol uniguely,

(v} Shannon fano limit a uses binary tree, called Shannon-fano tree, to generate the different codes
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. £, (a) Differenviate betweea TDM and WDM.

Ans. TDM : (Time Division Multplexing) : The TDM system can be used to muliiplex analog or digital

oy ‘1&'1_ .r't-,
Source A EJIEBLE.?-
By | Bal By
source 8 1 AR, s
[ ixf:|
Source C F=z] ,-E{Q

¥

MLX

cignals, however it is more suitable for the digital signal multiplexing,
The concept of TDM will be more clear in the following diagram *

Frame 3 f'r*im': : Frame §
.,L e g o v 5
'[11:"1"!“1 E-| n-. .“u
mmmlﬂm =3 e
Congvon medium

TOM S etom

{il  The data ilow of each source (A. B or C) is divided iito units {say Ay, Az, By O) ete)

it Than one unit from each source is taken and combined o fomn one frame. The size of each unil

such as A, By etc. can be 1 bit or s2varai bits

() From the dizaram. Frames of TOM signal, For 3 input baing multiplaxed, a
one anit frons each scurce.

consist of 3 units i.e..

frame of DM will

(v)  Similarly for nnumber ot input each TOM frame will consist of nunits.
vl The TOM siznal in tne torm of frames is transmittad on the common communication medaum.

Comparisonof TDM and WDM :

5. No. WD T

(i The signals which arg The signals which are
in be multiplexed 1o be muliplexed can
are added in the time oecupy the entire bandwidih
domain. Bur they bur they are izolated in
nccupy different the time domain
slots in the frequency
domain.

(i WDM is usually M i preferred
preferred for the for the digital
analog signals. signal.

{i Synchronization is Synchronization is
not required. required.

{iv) WDM requires a This is not very
complex circuitry complex.
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at the transmitier

and receiver,

(v It suffirs In TOM the problem
rrom the problem of cross talk 1s
of crossialk due w noL SEVETE.
impertect band pass
il

fi) e to wideband Due fading only a

fading in the
transmission medivm all
the FDM channels

few TDM
channels will be
affected.

are affected.

(). 6. (h) Explain the telephone system '1SDN.

Ans. ISDN ¢+ Integraed service digital netaork is the mest powertul tool for various services such as
vonce, imaces and videe and multimedia data conununication over the telephone retwork. 13DN may be viewed
a logical extension o the digitalization of telephone network and has became very common m the Westem
Countries. In India too the variosus mail network service provides as well as DOT. VEML, & MTNL are providing
the service 1o users, In 1SN the voice, image and multimedia is transmitted over the telephone line in digital
form. The ISDN works inthe following modes -

{1" BRI (Basic Rat: Interface)

(it} PRI Primary Rate Interface)

Users cannot opt for a BRI connection from the local ISP or users can opt for PRI connection in BRI, also
called, 2B+0), two 64 kbps channels are available to the user. The other PRI is used for ISDN compatible EPABX
gte. With the induction of state-of-art digital technology. In the telecom network in India. These services are
being offered by the new technology. Exchange lad down by DOT or MTNL. The ISDGN connection is provided
at the user's premises located within permissible distance for digital exchange.

ISDN Services : The following four services are offered by ISDN or dial up basis between any two ISDN
subscribers |

(iy  High speed data transmissions at 64 KBPS.

(i} Hich quality voice transmissions at 64 KBPS

(i} Desk top video conferencing using single ISDN line at 128 KBps (two B channel),

(iv) High quality conferencing on dial-up basis between any two ISDN users by three ISDN line

(3*28)=384 KBP:.

The advantage of video conferencing is that user may talk to each other at distant places thus saving time
and money. This is done by transmission of veid and video images of both users as well as by transmitting
images, drawing text or still produces of document at a high speed. Data files on the PC may be transmitted at
avery high speed of 64 KBPS,

Terminal Adopter : Devices such as 44 Fax, answering machine, push button telephone, cordless phone
may be connected to ISDN line through a terminal adopter, any PC with RS 232C port (serial port) can be
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connected to ISON Ine, In such cascs data communication may iske piace in 9600 KBPS. In. this conunuaicarion
the PC does not requite modani,

Q. 7. {a) Differentiate between circuit switching and packet switching £ystems.

Ans. Circuit Switching ¢ (Connection Oriented Serviee) : This serice is modeted after the teiephons
systern, “To talk to seimeone vou pickup the phone, dial the number. lalk and thap hang-up. Similazly, o usc a
comperiion orienied network sorvice the service user first estatrhshes a conneciion, wses the connection and
then release the conpection * The essential aspect of a copncetion is that i acts like a be the sender pushes
objects in at one end and the receiver takes them ouat at the ther end. In mozt cases the order is preserved so
that the bits arrive in the order they were seni. In same cases when a connection is established, the sender,

receiver and submeil conduct a pegotiation about parameters to be veed,

Packet Switching : {Connectionless Serviee) @ In contrast, connectionless service s modeled after the
postal system. Cach message corries the fuil destination address, and each one is routed through the sysiem
independent of ail the nthers. Mormally, when rwo messages are sent to the same destination the first one sene’
will e the firsr onc fo arrive. However, it s pessible that the ficst one sent can be delaved so that the second one
arrives first,

Summearized the ypes of services are below:

Service Example
f -
| Reliahle mescape styeam Sequence of papes
| pag
Conneclion | — 7 :
cricated | fteliable bvte stream Ruraoie login
— i
U Larehiable connciion Digitized voice
-
" onnection ! Unreliable datagram Electronic junk matl
less Acknowledped diagram Register mail
Requiest-Renlay Database Query

i

(Sie Differemt Tipes of Services)
). 7. (b} Explain sliding windew protocol in detasl,

Ans, Sliding Window @ In the sliding windsw method of fow control, the sender can transmit several
frames before needing an acknowlement.

Frames can be sen! one night after another, meaning that link can carry several frames at once and its
capacity can be used efficiently, The rcceiver acknowledge anly seme of the frames using a single ACK to
conforin the reccipt multiple data frames,

Diflerent Sliding Winaow Protocol @
(it One bit siiding window protocol.
(1) A protocol using Go back n,
tiily Aprotocol using selective repeat,
One Bit Sliding Window Product ;

i+ define MAX_SEQ.I

n/
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wwpedel enum {frame_arrivai, chiksum _ers, timeout] cvent_type
#include " Protocol 4 (void)
seE_nronext_irame lo_send,
=og nr freme_expecicd:
framer.s;
packed buller,
event_typz event,
next_frame to send =10
franc_expected =0,
froem network Payer (s buffer),;
s = jpfp = bofier;
5 = nexl frame_to_send
sach = I-frame expeciod:
o phivsical leyer (85}
start timc (5.552).
whitedtrue) |
wait for cvent {servenl);
if fevint == frame arrival)
fram_physical laver{sr)
if (rsep==frame_expoected
o network laver {sr.info);
i {frame_espected);
i
if{rack ==next frame to send)
from_network iayer (s.buffer),
inc {rext frame 1o send);

s.info = bulfer;

s.eep = nexl frame to send;

sack = |-frame_expected

to_physical layer (ss);

start_timer (s.seg);

). 8. (&) Explain Huffman enceding using suituhic examnis,

Ans. Huffinun Coding : Hulfman voding genceaics vanabie length code tnsuch a way that high freguency
syinbols are represented with a nunimun pumber of bitt und low frequency symbols are repr sented by
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velatively kigher munber of bits. The decoding of the Huflman cedes is done by using Huffman decode tree,
Major difference i Shannon-fane and Huffman algerithm, is ihat i SF algorither, the tree 15 boilt en the top
down approach while HufTman Tree is built using the bottom up approzch,

Adl the symbols i Huffman Tree are assigned feal modes similar 1o Shannon-Fano Tres,

Sreps for Huffman Ceding -

Srep 1 C:{]mpl‘.i‘fﬂ ar ooficct the lelai no stnbeds aivd ther reative fregonneics.

Step 2 - Arrange all the svmbols i decreasing order of ther eguencies,

Step 3 : Construct Hutliman Tree fromthe hst of sombaol-

Step 4 Assign the cordle,

Exampie : The svmbols and their tregueney are given Below

Sxymbod Frequency
A 0
£ .t
C i3
%] i5
E 0

Ceonstruct Hufiman Troc znd Code

Sofution ; The Hufliman Tree may he construgiad w6 ihe foflowing steps

il Find the shortest list of svmirods 11 deersasing order of fegueney. The st vl be (AL R, C. DL R

(it Pick up twa sembels with minimus fronseny, These syasbols are 'V wnd B Assipnthem two fres
nodey as shown below ;

DVE (25}

J | |
IXi5) I'(th

This subtree is called 0"

Combined frequency of'IVE s 25,

tit) Update shorted list zs shown below
(ABDTLO)

Pickur twe symbels with the mirimem freguency.

These svmbois ars 'WF and 'C

Assign than free nodes as snder,
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D/E/C (40)

(TVEC) 40 . |
| bE 25y J
I C{15)

(D/E) 25 ‘C(15) ‘D (15) 'E'(10)
This subtree is calied 'D/E'C,
Combined trequency of 'DVE/C” is 40.
{ivy Update sorted list as shown below ('DVEYC A" 'B"
PFickup rwo svmbols with manimum frequency
{v) Lipdate shorted list as shown below
(AR (DEIC)
Fickup two symbols with minimum frequency. These are (A/B) and (DVE/C). Assign them free node as
urder ;

(ABTYEAT) 100

-

'A/B! (60) DYE/C (40)

iv1) Updaie shortest list now inwill contaip only 'A'B/TAE:C' and no individual symbol is left. Therctore
the process halts and final Huffman Tree 1s shown below

Ufl
01 1 0§

' S
A3 Bii0) [_‘ ’ C{IISJ

DiI]:'w_] E(10)

{vii) Assign the bit 0" and '1" to left and right subtrec to obtain Huffinan code.
Lising Huffman code, the total number of bits required fo represein a text of 100,

=30*2 430 2+ 152+ 15% 3+ [U*3 =225
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