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1 1
v n = —=
) . ussion about the two o 0 27117 £ =0,
To conclude with the .*,._”D:“_.:. pe said that the A 7111 01 F
ks, Iy the series L. .=H=10H

forms of Faster :..._:5.«
sk alisation

1 of re )
.ma_ _H_M.m realisation of .ﬂ“_d_ i
ImpEe Z(s). The second -+ admittance
impodance lisation of driving point admittan
.aaiusnn. re: T, aptained by inversion of Z(s).
ME. uMw M” process of inversion interchanges
owevel, S

peles and zeros ‘
A To summarise. a¥ thus can say aﬁﬁ.ﬂ” »F.M.. is M MM.WMM
: i« present in the network of firs
w=0, the first element G, 1S pr

 Focter form. Similarly. if there is a pole at w=co, fiie kam.—.
xm.a..__ L& present in it. In the sccond fornt of network, if

there apoleato=10, the first element Ly is preseat i:.w for “
o= m, the last clenent C s present. :

Exa :Ew.«/&\Nwm The driving point impedance of an LC
network is given by .

js actud

a v.ﬂ_s__m_

(s +4) (s2 +16)
s(s249)

Obtain the first form of Foster nctwork.

SoLuTioN. Observation reveals that there is s*
term in the numerator while s°. term in denomi-
nator. Since the numerator contains an excess term,
while the denominator has one s term, hence two
poles exist at w=0 and at w =, Thus, the network
consists of first and last element in the Foster first
form.

By taking the partial fraction expansion of Z(s),
we find

Z(s)=10

§=-73
= 0073 44 -3y 16 )]
Ci3)-i3-}3

= 102+ 9(-9+16)
Lm

driving point

mwm:mﬁan:e:;rano:ms:_ 5:5.
i.c. H=1C E_m—. 35:

1
C, = =__ 1
: <1945 u:.:ﬂﬂm

N\»u 2x uo.Am
L, 2% umE
- oy 32

[o, =3 since the .
n 2 a0 .am:oa_:m:: Cong
§7+3% in the for ofg?,

=4.322 H. . o

The first form of Foster netwo
Fig. E21.11.

Fig. LYY
ExampLe 21,36 Find the second Foster Form of the

‘admittance function :

Y 36749
\ 10 (s? +4) (s? +25)
SOLUTION. Since there is an s term in the
numerator and an excess term in the denominator
‘than in the numerator, two zeros exist at ®=0and
@=cx. Thus, there*is no question of first and last
element and the. given network consists of LC
combinations of parallel elements.
2B, s N 2B s
s2+25

*AMV"

s?+4

_1 -j2(-4+9 _1 -10 1 .
10 (-j4)(-4+25) 10 -84 8

2

s=-j5

1 (-j5)(-25+9) 180 __L.
1 (=79¢ LB

10 (=25 + 4)(-j10) 10210

)
L

rk is m:og::s

| 48

\ . values of

. of Passive Networks 571
15 e e

syt ——
elements in the 2nd form of

: ork,

or nEtW
ot 1 .a2H
1728,
_2x s 1 F
n\_ e = Nn 168

e E21.12 represents the second form of
Figur :
Foster network-

o—

s

Fig. E21.12

ExampiE 21.37 The driving point inpedic
XAMPLL €22 i &

port LC nctwork is

s of aone

civen by

2 Lm.:_“u.r:l

“ﬁn‘_ =— (s e
sl < \w .av
O‘.rhn.wu the Foster \\_-:.: :“N\ﬁu -F.:.::». realisation.
: N SE h.. ~f the e i NTV
: 1 P i f the ex ression of
SOLUTION. Qbserva tion € P 5

reveals that there is 2 s' = " .,a,s:n,Enzx.
while there is only s term in the de o
Since the numerator has one excess term les exist
; ; < torm, hence two pOics

denominator has one ¢ wvork thus

jven ne
at =0 and . at =% The give! Ea?_‘:._om

in the
consists of first and last elements il t
Foster network. .
The partial fraction expansion gives
4 : 4 He
Z()=—2+—"13
s+

s

where,

hence Z (=

r,?..éru;:_
i Hs-12) |
v 12

2(-4+9)(-4+1n)
[=12)(=14)

2e5ean

LY

Since A, has come cut to be -ve hence Foster
realisation i not posaible.

As por Fuster realiution. e coetEgents of the
partial fraction expassin must be seal and eve
\lso the POk and srmm of 1) do rat interiace d
Vi3 rot baecally am LC fanction

Zxavoe 2133 The drming povet cepedinee ¢f & ome

port LC network 1 gmet B4
< _;u -.T.... 25

siy= «16)

¢ and secomd Foster form of equz alemt

Zish =

Obban the firs
peteorks, .
SoruTion. Since the crder of the pomerd
exceeds that ot vhe  denoTunator
gaﬂ?ﬂqw.rﬂi&“ﬂwaeuwyo.,
the lowest order T oi the
{ th at of the
numerater s 0F order lower I.m th, s

:&ﬁeguuﬂnﬂhﬁuﬁu,

denomunator. pla polt -
This indicates (hat hoth fisst anc Lt clemen

would be present. .
Ths, the partial racson OPSTSE
A A A s

Zi)=2+—23toi 8
s

< sefd

poly nomial

pol ynomial
the other hand.

.« |
nnmn ~4)ist +25)

Hers, &= ‘.\.nn -15 ta

f.ba..'ﬂ
16 _
x.r.n % .—i.u &wa

v

A

. =

g s(s-14 lya-jd

g(-16+ (1642

u\\\U.lh\u\lm

wﬁgl.—uvno =27

- -3

|

Bv inspection. H=&
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L, = H=§ Henry
C = yybtx - .W —...:4&

S, o
L= Wa. 3 =3.375 Henry.
T2

Figure E21.13 represents the First form of
Foster network.

_ s(s2+16
v\?vﬂl’aqulnlv’
B(s"+4)(s? 4 25)
Since there js one s te
€XCess term in the g

“rcn._mawon two zergs exist at w=0 ang at o=oo,
us, the given network s on] alLcC
combinatign The 4 b i ¢

nJ.NxSNp
87520 "5 00357
/
1 mﬁm~+“—m e
B=— )
m§ :
=1 2/5x%(-g)
8 ..N?IN.HQ =0.027

uﬂt\.u

Fig. E21.14

Fig. E21.14
Foster network,

s(s2 +4)
—20574)
(s?+1) (52 +16)

Obtain the Foster forms of LC networy realisation,

SowuTion, Observation reveals that the order of
the Numerator js Jogg than th

. at of the denominaty
[in numerator the order is 53 yhlo ;
it is m.__. Hence there j

Z(s)=4

i:cm uoTAo\m:m:d and (Hs) terms in the partal
fraction expansion,

The partja] fraction of Z(s) vmmou._mm

24
2=, Mew
5°+1 s°44 \

A - Am?u +4)

1

(5~ 1)(s? +16) =17

81y w2,

~J/R(-1+16) 30 5

is of Passive Matwaks

!z’.o Jl.!.ij’l\l|
\“ﬂt, _

A=

.wu r—VAuI\hx

IEET

-7 (-16+4)

B —— Y

(-l6+1)(-;8)
; -1
e

(-15)(-9)

. n Foster st form,

5— - = }—; F
€734, "os
£« 202208 oy
! 3“ A=
n. - ! —"1 .lﬂi F
G734, "2eis " a2
L, = muf - Wunﬁ.‘a =02 H.
“ 2“ 4
Figure E21.15 represents Foster Ist form of
network.

In order to determine the second Foster form,

first we consider the admittance function Y(s).

L _(s2+1(s +16)
<3u§- 4s(s? +4)

The numerator polynomial is of order % “.M“
the denominator polynomial is of order s°. .
numerator has one excess term and zﬁ m.ﬂo““
nator has s term. Thus the given function __”...WSE
poles at ©=0 and w="r. The given networ —
then contain the end elements in the Foster
form. .

The partial fraction expansion gives

B & Hs
%A&M.Wmlo+ 2 +u|~.N +
(G [Calht L, S
mc" hAmN.v.s el

ey

b L
LRBY

SR LY TR PP

RISTS (T

Tety

"y ek

L N— OV a2
i

L. s 1M

m_wzs | 24813 ety e second form af
Foster network.

Jll‘.'j
i &
{ =

e “,.,,_.

———

¢

"

A

r

T

E

L]
Fig. £21.18 E
Exasmis 2143 Fimd S fmit arad secomdd Famter form of

Y ne
the dreomg pont wepedancy Suvcnen

SoLrTIon. Sece P crder of e 3.5...3..:“

polynomisl eweeds Sur of He ...f?é.?”.i
sl hevr theme = 3 stmple pole s a - ®

1%“4 hand B st order wrm .... e
o of e ceder lower than that of 4(
:&Qtl:n::l.ﬁ””” Hierwe there @ 3 stmple poie 3 v =0

2 Mu“.llrﬂ._r. e tiest ard last elementy present
H—VM“ first foem of Foster Networls

Thest, the pastial Expansion gives

A, .*uivl.«flo?;
NF-_t|u.‘0‘|Q'_—N on‘u

1t et 'i 20
L . ‘ -ntﬁ :..F 4
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~ - - | % |
2( < Y= =9)

., T S — —
3 ‘e o«
EiS — *2) ..
2 i+ 1i~-4-9)
— - .
{ 2¥x
- ~ <
M - n S
4
N

)

Ry inspexction, H

Lo e Giest torm of Foster netw ork,
1 1

A, 1S

I[. “H=2Henry

G, r

=" T A 18TSH

Figure 2907 rercesenis the 1st form of Foster

network.,
il
et

In order to find the second Foster form, we
will repre<ent the given function into admittance
form.

oy

Fig. E21.17

2(s2 + 1)(s2 +9)

Since there is one s term in the numerator and
an excess term in the denominator than in the
numerator, two zeros exist at m=0 and at =,
Thus, the given network is simply a I.C parallel
combination. The presence of zero indicates that
there would be no end elements in the 2nd form of
network.

The partial fraction expansion is then
2B s 2R s
O L

s°+1 s +23

whene

] f- 'I)(’-l c.l'.

2 (=12)(-14+9) 55

< 1
1 v)(.044)
2 (-9 ¢’[i_(.;—~i~6)
15 15 5
.2 0 -{2

The valites of vlements in the seco
Second form
&

thus
H
'4‘ = ,!__ = l.. H
2B, 3
1
I. - =32H
= 2B,
2R 2+3/32
(‘l ql_ = — __{_3,.. = ,}_r
A‘; 1 16
. 2B, 2. a.:
e = LI Y
;5 2" 2.5 N

Foster’s second form of network is shownin
Fig. F21.158.

Fig. E21.18

$7'21.13 CAUER CANONIC FORM
OF REACTIVE NETWORKS

fon
- : - jjsation 03
W. Cauer, in 1927 introduced reaiisa’ gt
R ; : ions (comme™
port LC networks in two configurations .

3 il
c - &) using
known as Cawer-l and Cauer-1i forms)

Z,(s) Zs(9) Z(%)

--

>z lj*:(s) ve |
PO G—

Fig. 21.16- Ladder Network
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