2;1"'3 L _.__.;fg

rJ,\:?,-La:H
S\rOJNJJ A E\oc\c" ,:_J}_A

rp~A

A Gea5op & Ao\ 250
/y»oc/em Control Engineering

b
/Ca Lrehi ko 030\{:0‘

Coﬂ)’/c/&r ZAL 57};% Sheown '~ tﬁbﬁ //OW”:b g\%\um

pf/c'
Ob/-ouw Hu— C//osod [/0019 ékan))eer )eung,élo;«- CCS)/KCS)w

C¢s) -

[ 3 ———

/31 CLS

DAe e Clislesls) 4 (Lile)
l I | | /

+ + — —
kic;s ° Lacas £iG s +£'C'RLC£QI




28—-3

A= |
(L"L”LS) WPl P 5D NS

Ca) _ AN

- . !
_ B1CiCast
I + L + ! + ! v
‘ZICI} ﬁzc-,_.s e‘ C'ZS EIC' [Zlct S-L
R

i

[

F1CHR2C2 8™ + (RiCI+ R2Cr + R2Cr)s +]

\_—-ﬂ—\‘
\‘__\

%M//e: oév‘a.‘,\, f/—z éran:f’_ur Pu,,eél;w '}/(17/)(@) a_F
fk.n_ S)jlwem Sho /;"' JA-kga //al-\n;rké S

L S — e

15\:__.@' .

i

XD Ul % xe b oxp

Ycs)

Y



'Y
P L

29-3

(s4a;s40a1) X3 =X

S
Ans

Yo bxs L
X(s5) X = —
T
S5+ QS 4 Q.
v ) |
’—\—_/'\—’/—\/
D | b
= 5.0 5 b = e
Ly = —2%
S
L"LS—Q'L
g
D -y — "?—L—Sk
' /C s 2 ) :\+%‘-.\.9\‘—
A\'—_—_ \ . b St
.. Y(5) Piot =<z 3!
— = = ' ¥ — =
XCs) o \+Q, @ s




@

mmf’e e j/m/ﬂll

W\/~

l;o\re

"20-3

)[} Lhe l)/oC/C C/LOﬂMMs 0)[7 f/‘_( )Co[[owl

}‘o[ﬁ»élgw 2' ‘L
e —
ces)d
CS) — ] 4
. .k '%D Fk G [ ¥ + —
@ o
o pcs? C | 14 A N
. 1 +GH=2 ) 1 G )
(() RCY) 1 Ca W cces)
B Tl




2)-73

(% |
oot sinplily B black dippen of e SollonS
"——/_‘ }lymc . Obfoi~ the bﬁ”f/?/ funci‘léw ;/E/o,{,;éj

ccs) and  RCSD -

RCS)

Sm—

soluttor

Res
B 'C(s)

- 14y | - | |
@ q{;ﬁt"'l r Ca 1‘__@\«: .

Resy ces)




22-3

e»(amf/e 8

e W bk dipn o e S S
Tlen, 6bdorn the cloSed — Loop bansfo fancbron CC/fpcs)

| EEE:F*-~W
. | C
Hé:m ey

‘i]
A

Vz'cﬂ
. W ‘
2es) : L crc \_] ces)

;& — Go G @3 (i b"

Tﬁ-W‘T\- | ‘ 4 G Qu v :
. | ccs)
R(SY — aC:G1CGu .
' 1+ Gy al‘l—\l + G131 GuHr — G<(03K3 +C?ac.q(;3C.uHi’\3

{

Ci 1 G2 G

¢ () |
rcsH i+ Ci Qi + G2 Gud —- CtC'SH}“l‘C:‘CﬂC? Cu ¥ He




VA
"-\_l.
i)

. @ & 7 IIUMJJZ/L
T ol - o7
(AL____‘JJA_g)
( Ele cEYxcmX Mechanc s

-7 P
ond )‘_)\JJUOQ');H;\,J)/JOJL&
Aok ool ¢ CQY&YQ\ .
| by ARt G\uqt&
S .Haesan Soeed

2 o\ o c:_—‘-%:)/lcua_)\ (\"\_h_l
et "“"’A\e-‘-&)\'\‘ (5)&)*2—3

mf/e . f'o/ Lhe zfrvmﬂ?- funcélvm of Lhe give

/\/\/‘V ru,éworl_’, R
I me;[,,(lj Qe. can Wl':léc_: O_——Mi — L;ov _
. . V/' u | )
o oT®
‘ Jt s s
| s Input O%tP“t
IN me »
dé
v, = 2
"’A dt
fa/ﬁy Aof/ace_'ém/u;Eom - o

V/'CS) -;]Q,ICS)-)—— SL-I-CS)
Vec $) = 6 L LCS)

yoCs) _Sltéf)/
Ve es) (R +5L)ICT

sl

Vafs) __ v

vy R+5L




R 2u-3
@

e)(amf/e,; 07[> é/'..e eylewaéo/

D'oéufm;ne, the éraru)[e.) ;, ﬁmc{/ .y

N network 9iver beloew e
 In bethk mesheS ¢ R L
_MM,K‘WJ____O
é'/ ﬂl +L ——-f/;f E‘ L -c’F_: Eo
D

/a/f

/w,@ M/M,_ ﬁam)ﬂarm
Fisr = RICS +SLTCS) +C:

RCS+szc.kl
[ Cs ]

- !
7cs) = TO[RF sL+C—;

£res) = 7es)

Ea(S). :——"-[(S)
. Cs

Eocs? zes) L5

. L _ .
Ees) o I [sTLe+SRCH
Fol5) / _ |
£-CS) jlc'f‘;/eC-I—l
— —_—
g/xon»f/e, : 6‘9{:0‘?— tha trons S:Ur‘ gumch?:w V2 (s) gor the %\hoyo\
V(s :

~ S\"“w“ o elotu o

-

L =0+ (2

) (,', .:Vz —l
- Ri
Jt( *)
‘—*Lg < VL
ﬁz



25-3
@ fo./C l')"ﬁ L"f/a[e fkd HSJ.Q;rm

v, ($) - Cs¥2($)

bats) _ L yes)- Ty, ) + Cs
R~ Y dzl

VL(J) —’-V,.,CS) +C$V"LCS) = Eﬂ' vy
R~ ﬂl

_., Cs
f‘ / { = b () l + ,

|+ F1€3
i+ Ro+PIRCS :I//cs)[ ]
Vo €5 [

TN A
Ve (5$) R+ + R1k=zCS
Vi Cs) - 7.2‘ + R+ ﬁ,ﬁ—z_CS

[o‘m; o ctwor fp Showr
examF}Q s ):;,\c/ é/q, émﬂ)}[}u" ﬂmc?é )P Laj n |

/\_/‘\/ IW FJWC' Zbéaw ’

Iﬂ_. bofk I’)!tj/ug,j twa can Gv;l{g: 6

/ ﬁ“ éﬁz eoC'é)
Cick) = R ICh)+2aith)+ e ct) w TC”
L ficts dt o—

o = B/ CL 1 |
eott) =kuiCt) + = fict)dt
i‘okfy LGfZ&Le f)«on}jparﬂg L -
Ercsr = [Py L+ _L]Tc:)
E;Cf) = [ﬂl -+ ‘_‘] fo)
EoC’) [’22-;. & ]-Iw

flO)

[ ﬂlCS_'_ fl-C¢ -[-J] %)

Cs
CrCs + L1Cs +/}/C/§/

|1+RzCS




36— 3

O £A4 é)«a"\jjaar ﬁuncf/ow cf

e Xanf/e_ . Dg&vmme

— the Ligure beloe : —
____\‘_\

o Op(ﬂ@ﬂ Y %? Co C#)
67575) t_;') L.,

('—22) ERVRVIPNE /S 1
. - —, ) |
R S Cl . (& § s
Zi = N
R+ L R,Ci s+
Sci
| @1CLS+\ ( d\})
S
27 ¢ S)
~oC3) _
Z i 2.C5)
E;CS) Z(CJ)‘—-{— 2
’f ) (! +@2c2s)/Scn
’OCS =
Eics i [z C15+1
* s Cz
Rics S+)
[focs? 1+ ”1Os) (l+ [z CiS)
)(I‘f'ﬂ'LCzS)—)-ﬁi CS

C1+ 1as



*/Vlccpﬁ;w/’ Sy}ézm
o Tronslo bined L7t

D) T erdio Forvee

d*t , Forte
C () =M dtxct) M o mess
Cié 7 | OL faccdekaé/;w
""" ——" ~ 7 ~—
x
@) pw,f)ig For ce |
Focé)

= d get) B

35 Dem{}/‘rg Cw-.[)pt&ln.é (/V/m/fec)

— _\__/“'\
o Spo Fre \ et
* Pt
FLCLL) 0< % (£) § ’(
F cé) = kxcé) N

Fettr = /< ﬁ'(é/ dt
koo s consdan o sdifIhess



~ @
 otebined e
Tz C¢)

@ Inerffo'vv 7;’7\06 .
) ) o)
Trce) =T o)
d cvct)

TIC*)t j JZ

A
dt

UJ,(,V)’Q / .
o Cl) = angud e I/e//ocf[7
@Cf‘) = aw]u/eu’ C[l‘.fp Ja C-c,me,b{

of (L) = omyw/ ar Q ccederatlon

j < m,emuVé Of I;cr{/a’—

e~

@  Domping 7’3r7‘ue_;

Ty (L) = Bev 8D

Tp C£) = 0 i e(.-é)
d Q
sprin “Torqire - 3 A\ —
g sere2 T S5 )7 €t
Toct) = keoect) | 6 ¢)
/C = V=M /l“a-J _
eﬂxé onod 0 9027 1(,@»»&,'41_15 are ¢
?y\slmu l\_’fﬂoée.t[mp(
orce 7 F Toy— we 7 T
A CCQJ‘CVa—élow , v AI“?WIZ\V ;orVI
Vd0c’£y7 v k)n}w/arVe./e—&;éj / 24
DI'Jq/o»cw\.mt 2 X . Af‘fw/w}" J,‘g//mwv e
M omerd 070 _Z'ntrél;// -S

mess, M .
ng ny Co efflae»«é s 3 Rolabierd donpiny Cov? R
67 PPaess V<. TordVoned ¢4iflhess, .




@ Sde /IHUMCMU principle 37-3
. ('_,Lrew;/aélona/‘)

’"fl e AN\ \\\\\\\x
T fxlonst force = FC el .
ﬂesuémj fortes : K 7/

snerliee Force

MM
Fcé)- —/V“J X C¢) J’ 1Tx

i * o

ao

Pomping Forcé e
“ 7 -3 51_ x C£)

@ spriny s
oo - — kx(t)

fe €t) =
[ !y tembert’s /””"“f’/C

e —
©

p acordins £e

Lcds + Fm D +F, ¢t) + e Ctl=o |
| | - /C Cl‘) =0
Feer -md’ ccdr -0 S cct) -l

d+ |
t o e x Ct)
[t —-/V/‘/ cct) + B I x ¢t) + I

dt*
(%oyj'iono\/’ )

oy

M/ef

Exfrrnol ToVIue & —

T ct) | \\\ R

ﬂe,S'I\S 'éfy _7’0"?‘0"5 s £ o/.)lwlw—‘é
‘ (//) .Lnufézow frfj‘u»-e ﬁc,zéyc{”é °
il 7 et prrciple
Iz¢t) = = TCtr+Tp +To + he= ©
@ : Tery-7d cet) B pat)
DMP’@ 7‘/%% d# de
?) Sprine Torgure d ;éé) 1-34@(&)‘1‘*
(3 spriro +9, Jdt 7

Tetb = -F & ket



£ct)

LFed
B S d _
FCé)//\'“v'— ) +8|F— (X x'z)+’C.(a\’;—Iz)
J{_Z d.l: d'l.
M'z:‘—é-z?('z
wﬂ oy xa d
B2
[ :R_x':.
' d
- 2% (%1 =
e Cx—xa) F B € ) e /
A -
me d X2 +Bzdﬁ+lcziz
dit dt d
Bi&‘{( Xy ~X1)

k' C X1=X)

Gremgle | |
. ' . W{‘/‘ ‘{i {A—L dl cﬂ-crw\ {'\d ‘-"\'\D-l:l C:V\S A'Q'gcv‘.\’\\;\b _L\\l
d w\' > &N ’ Lo \,;r\ - N
yhovits g‘ 535&""."\ S\'\d tN g‘c)\\ow“,\,,3 %\'Qbuf{ Q\V\A

Sl e voblo XA (O |
' Fcs) <t e




1=

-

Solefhtson
7 lc,CﬁC:-)CL)
z
/——Cé)\mﬂ“i 'l
dt*
—, X2
| — M3
For Mi ¢

5 .
EFcf) = /’4/5;—1 x, + k£ ( ) — X )

,L'OVM'I,';
T
/C/C"l-.-)C-a,) = Jc1 X +M2 L x
. : dé’l
-fo\/ﬁ/;\(j A&P/Me- :
FCsy = STX1€5) +lixi(s) -E1¥a(s) - — (o
k/ X;C5) -—/CIYLCS") - ,C'l X‘;,(y) 'l’/wtsle(f)._,____\\o)'
CYb\m oy - .
' . - T - —— <)
Kicsy = X2 [§ Madler+ K]

k)
S"‘/’o ) P Can

1
Ccsy = X}C“[{‘M«L.,. fer+ g 3L $M +\<(X—K| X~ (¢)
' Jei
p
Y
£

=

— —
(f%t+/CI -Q-IC‘L)C SM)—+]|Cy) _Klz



£ xample s
—er——

be n ol ol X(8
DHire H’w s9skbem 17(/\‘%“’” o d )CI 9 the volas of & %

F"r the )’y}l‘-cm shown below
Feb— H Biz

x 2

}—

: \
z i F—3 \
Z | 3
z [ - $
77 IS ST ST/ ////////(//r\
Fei Fo.
| § cwe Ccon W“\!( '
f/am iﬂ‘ bo c// dtagron
: S B
X1CH _ ‘ N
Fes) C sMi+ SBi+ SFa +ICI)(Ssz+g0,.z+s[_‘Q+k/.L))-
[
| | i
e An ax;lojaus jjjzlcm e L
SeY;eS RLC
["’21 +rdl +-—fl<f?f ----(51)

dt

oy |
L l
1= £, ] fEdt-"‘C’P& nod RLey R c 3

mvn

€8 (S1) Canbe wv\\e w hevmg o%w (qh) oS ¢
E= R 49, cl Iy l -

'“"*“‘+?$'“+Uw

At d_tt,



v ‘ Y3-73
@

mpcade 4.
e_&wbélow (f'U ooin be wr/ée /n ferm S a}[) m@}htéC /[’/M[ J.s

q/ @
(Cl¢ ) + ¢9 + C e (Pz)
ww“‘ df-ffd/f 2 ESC/¢/J-£
. LTk S R
ﬁr‘am < E = it J_EL C}‘)

—L,C\'\ C FCf‘) = ci_i ’(Cé)_,\-g c/ XCZ() +/CXC(\7>
dét dt
2 Can write the ﬁ//o “'j Lable o ﬂ‘m:e —(/o/-l-age anofog
v /\/\/\N\/‘

7 0% | mechanicsd TFonslobiongd st rechricad Syster
"'l Forte ¢ ) | perterecsr
2 MASS Cm) induckance ¢ L) ‘
2 Stiffness € IC ) Re Cif{facw( of C“’ﬂ“ﬁ-’-«h«('/c)
( E[os[-o.nct s /l< Cn/?aCt)—omce C C_)
; p/sp(a(emhé (x) charge (9.)

A Q/ [* V‘d
% f,,m <9 . C fCé?‘/""f— xXCt) -f—/>"{é xctd) 4+ Jexc )) Q

(LT
!
‘“r(",’?_ca¢)+¢+cd¢
o - de dt-
Fhe -ﬁo)’c* — C,u'»kcwé GMJO}) 'Ca"'ée (/J)’Ihllel" ag ¢
[;o‘ /heclkanccad Tmn;[a/é(oﬁd S9sdem E/zcgkléa,( fjjfem
P Ferce C ) Corrent (T
2 /oSS (M) COPMI'J—M!& Cc)H
7 00”’}’!"‘:9 C,o%fﬂ Cf,?) Recf,)yo 6[re5;5/—an¢(
\ ( e C""JU"LM(x(‘G.ﬂ))
5 ance
N J"[’[\nQD(k) ¢ f:/c;cyjl.m ﬂecn roced ""f“"dh((lem
. 3 ,/L) C inducdome (L)
r Displocand  CX0 Flux Linkase € )
i Velo ti by ( >‘() , |
\.

Veltoge C£)




ty—3

- | | |
% Eror eg. (TCH =T d wee) -ff»’q‘;’1é oct) +le@ct)) ond

it .
U}(fsfuq\ w1k L "7«)
m di*

7 e }org,ue-— Vol./»o\,g( /4/\0/1/"’}7 Cav Jc wr:é!ar\ oS ¢

NO~ ( /]Acc}\omfcpvl z"-/—“&lénﬂ/ ij/'kM é-/{cé"/‘cﬁl gﬁ}’{th\

l okﬂ‘uc CT’) l{°/-l»wye CE) |
z | Momend 6/0 mf.V,Lla»C J) Inductonce (L)

2 D omping coeff. ¢B) Edi»}mj Cg)@f oty
| Y Séi[pﬂq) (k) ( Elastance, //'67 | Ce«'jcia)réz CaﬂmlJ.omC\ (¢

5. | Argear displecemé (P)co)| chorge (%)
i | Angedr Vché) (o) cwrent ()

f)’”"“?\. ( —fcé/ ;7‘;%.“615} +8i6€{7 -,-k’@(é)) ancf |
UICT”"C‘MS)*-’Q’#-C 24”")9

4
//\.Z ﬂ"?f’"’- - CM?/m"é ar\av/e}) Can ée N"‘l!/&*‘ alq¢ -

N

@o»? pmechaniesd Rafobionsd S954en~ G/aq!n‘cd Susdem

| | Torgue C'T') 1 cament ¢ 7)\~
2 Momert of inevbs, CT) Capeeifance C c)
3 | Denpis coffCB) Recip roced of Lesifac
C]/,Z) (re Co)\_{ac-lahc‘g I
CGCr-

Y Sé?wnos Cle) ( Blosbance, I@ ’Ledpw(%a[ T duclanke
| | Cin) (fﬂ({UC£OVCc L)

5 ,.nn«?Ma\/‘JfJQka&wJ: (o) F/uy link 2ge Cﬁ)




(13) &xonple :

me Lhs amayoajejacéklc;/l
r\JWVk 0; JyNe 31(;Q4~ 53)‘!% «

J.’,(/ ano\lejouj’_) .

(use

. T
ﬂsm%rﬁ%_rﬁx
o, dY o, da
vt gk
T~ e

, ;E"‘Q‘WV/Q' * Drow & onadegons

S‘SSQ}W\. CKASQ. S-

Y5-7

PP PP

ST

y 2

Series pLc cveumik

eleckricod nedwerjc 0,[, A W R

st LS
lc 3 \:Lr, @3
M3 Ts
Ic 2 \_—‘_—) @ |
M ' b oxv
1 g,
AT X

Vr



s Y6~ 3

E"o""])}{: Ovew Lhe 'e,lccér/‘ca\,{ ar\oJog ous Ct;cu&é °2C g/\\
g"‘c-\\a\:r\;b 5&5%{)«,\ -

x'] %
— J— *
R :

. g e a |
i %Wf/ o gD Yy ow zé/\m an /OJO“S Q,/.aqgl/-/"co\,{ C?;Ctﬁé C"p “é/\-\
| O3em chown balac Cuse §ov ) o
o .
=T

N
N
N
3 M 1 F

\\\\\\\\\\\\\\\\\\ X

|
m§ pe -‘f/‘c})“f “

R >




| 4/7
Drocw bAs o °
f% a 0700\5 electricod Cl*—cwé op é/\g
\\I‘{\,\

FKW/:.
533k{m
(use g.;

O‘V\-QLM)y

K e P

M| ﬁ
Le= ) SNSNNN o0
L _ y @
. R
1
L1
e }(U
£
pco"th
Loeod civenb of the s9slem shewn

/\/~/ DYOW é/“_ anw/é}QuS Q/QC
|~ the Frgove Jeloc C uie )Z’; anodefy / ‘

X2

L

ASS
Gine Qv\q‘b\on\{ﬁ w\\u&s)



T /53
e/)(g.”f)lg ¢ Draw tha wnafogous elecdrical Cn:co(}é\ of a
1 b

| mé”vé/f;rwJ ”“Qel‘“”;Cﬁ// fy)"lem Shown
/f"//“"‘;ﬁ ptéwre (US{ 70—- " anahﬂ%) A

977174 ////////

L




99~z

)é /Me;/'\.eih;cb\/ E ?MI?&/&«{ /l/e,{w or/c .
) WW’QJ Drow bl mée}oﬂiéa/ nefeor/c "}P bha ngem shetrin

= bhs ’j(;//o’&u/"/b ﬁ/o\(ﬂ’e
- v .
| e, H 2

[ct
g —
. Ml Mz [~
Vg 07' O kz.
//////////// //‘;/@3 -

: Xt A} .

. - kz -t :

o\ | ’—7_}:.::_—4 Er—_j | ,

| jﬂ 1T/ 8+ &, ;TJ %@ fet)

;ugjﬁ@: van bhe mechanin] equivale-d sebuwordc 5 wrile
'eﬁleLoB» and fixd "Fco | -

H\m AV2) '/'em

)(1(5) 2

Frie Ll‘amleg W)‘WV{S

| 2
F(_jj C jﬁyl,-f-/cl“‘/'llci)( S'I;’I/Iq, +IC1+IC?)-,C.Z
| Stk . .
e 2 x Kz
o ki
Mm2

'Fa?’ m1




- ‘Z\vv)‘j‘:;‘r . ) ’ . ’
«-,“;' .
SNG
be-723

Sl\ee;t .Y\,Q N

f_ Chapker Three
Q\/ De_ievmfn—c {;L\L 'bfcm;ﬂer /fchi‘lo‘w C‘/K ,Oyom H\.e Eloclc

J\alprom Shoon 'w the Fige .(AHS- ¢ OlrrGiGy
o , o : R Ut Gt (B3 + Q6

H

(Fig 1)

@"b For the blocle c!l‘_o-)mm fhown in bhe ﬁp;\re_ be/oév > defermine
U the overadl Frorsfey function o (ans. 5= a,az+c:lc:;) |

R

I+ Hy

a
—

-




-

@ _ - 51=-3

@3,/ Reduce e block Jl&gmy» shown i'w (F.g}j) ito
(L) o form LOW@ one blocfc 1 the fovouoyd,/?aﬁ\ ond
one 1h facdbock poth |
') flo’ijle,_ Lloclc .reffeseni‘aéiﬁlw ;Cwm ,

AV\SQ'

T

. @ v @efewrirw Zhe overedl {rnn;f’ey ﬁwnc{,;” pelat ,32 c O’j{/ |
| K ,ﬂm’ LU\’» jy}fem whefe é/&C,ﬁ c/lc;jmm 1S sheowsn 1w
CoGr + G (3 .

b+ GrH2+ G2 H) - @tCz@g HiH

N’ ’
c_ GG3 + G263
R I+ Gi1G3 HI (F’}:'J)

Fisur (fAns = =




1"" - N
3
L

52_ 2

S,

Q5//9¢£umfne bhe /’o"l”o C//Q Y C/D
Odl)of,‘ ,fu/ e f)fée«m whsle é/oc/e it%ﬁfaﬂv ] Shown

an 4 Z'Le' zéofa//

~ g5 - (AnNS«

C_ GiGiICy + Gr(C3Cu

* |+ G Ho + GiG3@Gq Hi + Gr Q10 4HI
C Gu (I‘f’.‘ C3HL)
g— ” 7" Gk 'f“‘ GGG T+ G Q3 qu-]'

GiC3Gu+G 030y

I+ GorHe + @ Grbut + GaRzbuH,

’ﬁ-‘fc‘v{ a*‘fpwf z

.,me_.

oul 1+ Gz H)

/+' -CJI—/ AT TANY. T CT?,E;&:%;’; O
O
I &
Gd [+




T 3? '1 , 52-3

@ ( L:WCW Can/x:; Syjifcmff bvmﬁf'}ff

Sheel o2 CA&/&/ de

@J D gcym',,,e/ {},u OVLYO// {ran_}mi‘zl{QHCe re//ofm: yars
e’ /

ch X |

f f
|

’ yo  ecd (1-9f) +efh (/=be)
(Av\s_' I L .
: | - C“’”Byc)a—bc-]:\}

TN~ T _—

@ Z/ Drew o ‘5’}77&/ Floe greph for tha Systen

w/\qse. A/oct (llzkgl/am /s f/wwh in the ]C,UOL....;Q‘
"'L«-- ;’}'W’ﬁ ’ DC—%‘VW";?(, the overas/ é”“‘”’”!ﬂ’lfé{c’mce, <

; K Fi%

( ¢ G+ G
AY\S* E -
| =+ G Hy _




