i

Stagfm—u] e Thae ‘}‘“’7“““’1 O oot

Lomed o2 ' cletermine  WOhehutr  tue s st e

T Tor conto) A tiem | Tk A necesfany o & e »
S gt ble ot alao 'ﬁ;jt ndetive Sability - éiﬂ..‘h/{m Chaptirn tue 4
mue«oﬁaa/{» ho grebilihg 45 a Lyt }iwffmj“ | , ’[mﬂ,wmw) resp aite

A 'fYéﬁmetﬂ-] ol emacin Sﬂ}“abfu‘m erterion wWas d’,ﬂua‘éo/:{a(% . Nwm‘s—}
% 1952) T Nqﬁut}i S%atgi'lf-h? Criterion 5 basad o 8 Fluwprem

o e ’f'!/LF.OY\-J 1 e 7LMMCT£{5)/1 7) Lomp e x Variable <lue 7o Co.uclfu].

CQL[CLL7'5 Fioorepn s ot ated  2OTHn wmzo;umr CoHUrs e har evap A

¢ g ‘W -

—r

7o  clitenaint e Alertve Stabitédy 45 a C’«Lo.c.Le{'L‘mf O-Lj.sfém,wa mré

,‘émueu-{.jﬂjtt *f'b\,t Clisra cFend s ézflj db (v SPLSJQJWL-
O

Fis):= 1+ G HES) =
p L) ]
B &is) I ML)
HOT

O eaelire §'fn5315+‘7 o2 el d ASCeriadn ot gud ho Zaws ‘% 'FCS]

cie an e feft —Qﬁﬁ S -plast -

(
e , |
NT’IC}LLE}}" (Dmfof’?d a m’@f]g’w’f ﬁb fue HL; Wt -liand  $- plase ko ha FU)
P,QLW - Tbu,uj‘wa to Ul Ze aud tdiu m@f&h&l e N 7 g Ued '« CHtem o
wae alwall 7L0’Jf confidet  Laa

N %‘7 7LMJ— JWU-TTJ/LVT Col Ryurr 1 T da'UVL[:Lo.)(

Maﬂ»@&j Coutvurs  tax e S - plase -

Maff“””]" Qb Coutturt e fe 5 —plasu by 2 —jhéhcficm % Fed )
=T 3w o
' s -planns

E(1) = Uy /{}\l ’F“j"wm‘

- . — . ]
: > u




2

ea- covridie Wffzuf ’*) &R $—~ Plam it sewau  Cotttur o e
Fls) plams ‘f‘f/tmjofr\ fre addetion Ee) = G+l

UtjVs FLS) = g4+l = QT+ juw) -+l

(C'h,e/u_Twe s huee Caee Lz 2T 41 ome A= 0

3V
jw o =z 1 - P,ﬂﬂ/)w
. A —D
D I \1

T coumtoun mapped L, Fle) ke @ coVmTOUr (b an { dzrical
B form | o squan wifn hu  Centen “s%%tw[ % g vd awd
) Ny m&/rm’%udﬂ@’b hu sidr W.‘mmh]mmd @52
Thio kond cé mar ' wohiCh ardaimn the arple 1 s —plame on hae
FC3) plame ane calld o PR

‘ . y o @ HFuncfion T) fuat hao
Cvaucluj ¢ haoram S0 con@ned wiha ma.fw\j _

/
? Pﬁ%ﬁe neh i ﬁ) polte Aud Zervs wihu fie Carudor -
148
T () k. Ui {1+ 52) e zemn Y
L=
ﬁ (_S-{-fr_) g, :Faf_z,a'
=l
fi/u GLtﬁ-r. “
=) )+ Lts)
4 )R
_ N
LOTLL &) HE) ,_j;_b n
Grond) - 1+ MB) = D) TN :tﬁf{£+Szj
. i y . NS , i
g IR s - -~ :
T [s2£ )
=1

o po ) g FE) ) B v, e e g
T'(f) ‘m{ ot he O_imra.oi-_gt{ﬁgj  Aovts % Fee 973'(614,4 anel fuat  Lnelicates
M @ s /LMTMM_ ’



ch(}bun['j theoraun (‘Fn’;ncif)&t “j tia @rﬁmmwcé} S

a contour D wn hee g plane emenrele Z Zens amd PPoLb;
) omd  oloss vot pagt —hxrcw—fz» MFDW or 2ot A Ti5) amelhu

fraveual TS . hu Cloclewde doecfion al.m/\—f fue Centour , ik

C_EY'TMT(; L cslnfour rl; Lw hae FLs) plane encirclee e GYL%W‘;

;% fun FCY plant (7\1: Z —-p) roze i T Cletkwite olive iy .
Fp 2

K excmm}—s{,a 7,’ .ﬂUL Uae 77 Caudmj ¢ Niiorey. , Conccden s FDU'ZUD PaiteLt
Ohpon st ﬂg g wrh  cemtour ¥ 7;1 Fo LaCM;M

P
z

1
3 3w

o P,uwu

LAY

N= 3oz +2

1'; cmv«?t&ﬁ hoo cleckosizt anenreloed §E hee mcﬁam i F o) plase

”
ES

—
(e ?\]Lﬂuj.gt Criteion -
-5 amUesti gl T stabi ety ? & Coubol S

Chor- e5 pohiCh o0 L8120 P
e A= K [e24)

73151,{,4!1, Loe considan

i= !

;.e ?:(-5): e
£
T (s+5e)
et . T ' -_-karm:{
’ﬂ_u £ 178184 Ho Le <tabll ald +iee 22477 fﬁb ]:CS) VHLLS"‘)‘ (e i Fe Uj;f:j o
S-plast - Thue we Houl fuat fu amfs § o stebu P N el 3 *f
e Cliwpose a confour I;' s he

(e h ha /&7"%. o J'LO faxfé-a'mw,fw
& -plant hat 7,)?/(/1@50_';2»0 e eurtre It nt - hamdl ¢- plane | omdlt e Aetenit
pic) tia it A Te L'7 Llﬁ“z'f’j’ Ca.cfchL]'; Frnome,

JONLAnn B ZerDs CZS .
e W /bsz ];’ i e Fi<] - plant and Srtermiine fue nebant b2 ‘
- L ooon N Tl e ML LA % = 20xd ‘b Ei5) voifuste

oot 9w o
eneer e J b 2eds G F$) JTx

{1 p=0
/ﬁ o hia iU bt ﬁ) tucttable oot ‘g e st A @juuﬁ to N, fe Mu/mb_mg’
,am&roUnbwf Qb P origion & fre Fi§) - plana -

b



<

It e 'fh,u‘ﬂfne fﬁ)um; hat tur conteur E;H ‘7) G} Hes) C,Me,a-fzmmﬁ Hp
T Nyquat camour i fid s-plane o fus Lamt do fy Cotutour [

?7 i+ G HLIS) dron Powm S poat (-1 +]0)
Tie e et rclumedd ﬁ) fue an‘.ﬁcma by ComfEUC 4 Z:{ (3
.‘-,}6‘;{

o5 o vadud % e cm%?w podd (~1+]0) g hue countrur 2y

)\lumujbst Slabiliky Criterion  siajed ao
1—‘— e comrennr [, 52)1‘1@ Open Loop 'f“m/m,!'f% fj—mcfim G (€) HL)
C_orreff: { 10 e Nb]qurﬁ coomdsur An e gﬁ}o,u,,u euncorclia
tles Pam:t ('HJ‘D} At fue couter - clockio tze SlreClion Qo sy
+Mee go fue Mt bt mﬁwﬂ ?/Lai/f s}»tévm.l Pou,a ‘Z C:;Cs)H(.C) | free
cAozesd wﬁﬁ?ﬁp < stem g Stable-
In Tz Cﬁwmm,bﬁ/_’ dﬁccuﬁ,”—g Cae ? Fur OP,U,,—,Q,DOP <tal e -C"l&}'@w(‘

/ tlee clpced /Lc:—oja SYstem o Spabie { hue et I &) His/
o obe Mol emncdrelt (-1+70) pomnt i-e é&mq& mur@M:; ?;%m
4 F1s)> plams
o “u
"7_\
3& f_;—(,o'mmr
fon conmour.

~Te mw}a):—w]a ! Hle /\lula]m?-f confpur pats e Comtour ,f;ﬁ

Jn Covries out  as ﬁ/!mr

- "The Wf;}t’y\,f % e
%QU‘""} AXD e Carried gud LU Lo
=70 o G (L) HLS) ) u;%’ﬁwg
M%lfﬁ’j — ét}&)) HC}LO») & T"’e"‘ﬂ"“z’“c‘? ’J’Luﬂ(‘.ﬁd'h

n) L G L) HEE) = Arad esnsdand
&

L+ In thzficai $«75"i—ﬁ4/ﬂ Cm’é
(o s Zewp o v <i]

cx-Pe?
P 58

Tuwa hr wnfon e EAHTRC a;—c% e NTTW,—W MU LW mapd
%CM/’CU 2 Food; o1 et .(__LQL"L"{ A X

i

=) T SWiput Coufmr EH £ e potar /zLo-f g & UDQ}HC)"O)
w:'fmbdwf’j""‘T W"’“h’ﬁb © Tl 2o M(.ﬁlz&,) o n ao
Nb}cyua% plet - or Locsrie i 66,&)/'“5) ]
o Nvﬁw?‘ plot s 37,@%1,%@)3 abind ha dead axl atuce
&* () 1* () = Glrfe) H(-G)



:CL«.& N quest contour et ouclores fue ewtire rigud ~hand S~ plana

+I (4 e cloreeked @AW clockisize  and
c, 4 % Covn priged 45 mfn it Lﬁ’zmd e, ai.@‘f
020 N Co juo axd and Ga an arc oy
12 é-vd— .é/mjfmﬁ; Aodilia
Along <
S= juo wiha S Vary i o
_jw ~jo 1o ]

MV‘-]’ Sy

je . ey Op T
= P e L1 T B ,’,_71/]’
+Rf o “T

>0

Tt NLIG(LL'CS% Cowher S0 olbf—(bugl enclozes AUl e yigid }/1_;14:7‘ L~ plasxe.
et andl  poler gfcs): J+ GLs) Hec) v
Ciet huw be Z Zens amd Popows g F) du u rigud half
S-ptavn , @ closesl cCovmtrur 0 ® haverced orhu Fric) plane Lol Ch

N: P- Z (E.eww_-waé_&t_ M =2zZ-P mﬁ&w

Tl ge 4‘::,1, fe CELM/L’E; e — dCCk,.LUEI?_ Alre L on

l’lf\ el 71\37' & 573%,2/{/1/1 o be Shatle ; e odrotd ke wno  ZewD ;Z)
YO 1 G AL e T riﬁéd half - c-plame L-€
Z=0 ‘

i covdifion Ao wWCET)

N=P
i-e 7LU.,, oleesd —Lw]b S?_ﬁ,—t&w{ fo be zdabilz , i nuunbic i eswit et - Clo ek~
i Tte @mcrroiwwmi % fue mﬁLm 52) Fu] plama 1,7 e ot
L Suslel aﬁwd N WWW? fre rziﬁwt lmi,f s-plone  PIlia
% Eﬁ._) Johith ar Twr poles 9 e o?w,ﬂm]o -Tm/m&ff/b 7“&%&1’1‘@4 & () HIs).

T cprsed s i 5 gl o i et i 1105 il e
@1191':9/1/!'1) P=0 (ie hue Dp&bwicn?s <da bl sqsmm] i hu cloved Em?;
sk & SHable o
04’\ ’23 Nz P=D

WOhilh heans heel e M2t gucoelinunt S

Fa) plavie i Cevntor i b g BT
Jg-,z T; fro- Aioled Ly 2en . i€ eaatily Observalle

&) R = Ei+ 612 HLs) j ~/



é’)m/vwfam _ (;,
Considoe hue r]leecuaact /:1«15-,&% tOlese [712,;4 _,{Eaf Wf% ch—mi
Ls govem b

Gus) HU) = K

(Ts+1) (Tat+1)
K
(14 jwT) ( {+]W0T
Free mewaa_,t Compour wapps o M&ﬁh

fa)i' écjw) H(ju)):

. T ndoudk gemad ecoredar are

- Tl jw AT AN movma.w‘. o ha cplod tnzs-
FiN :3‘!' Ez\! el
o Z'HS i
ey . . . ?:D
’_—\ N:P’E
-z
0-¢
N Z’SW_LU
e wr U
-[..-Jﬁf/ w0
NTR A
"’H_‘;; Ll
if -—._,____,-—'/{h“
|
: W= —
d o N
-9 -

. fewn 13 $dumble -
BU] HUW) dote net  Gmencle har poad ~1+i0 + s FHTE ke

all poetrnve Va lties 3 e, T, T2

Exoan e Ho@ ; -
z&%idu/‘-' ) SAN @P_WL,.,L;;-TDF twnifa b e 44,1_3-{-2%‘! wyifi 'hu- 17’0%/1«5’1‘4?/’-« ')L(,L/méﬁ.d')’]
s+ = z_t'n;w
Gu) HUl = $+2 i
(g-ﬂ) (s-1) £
( )
| lod v dspuidin clerermiar ohehun Mo sqgclent o clable vohen fur
- JQ'*j)
'feaaffoaclc patin As closed - . ,tj,( [+ 2170
24 ()
ﬂ‘v Oil,‘-r""
CFrw ha hromthes funtion % Tt Open -Aevp - Hysrem }
— DW,J,DDP pote ol £u e "fi:?f/ut holf €-plane (s:[}
s p=I
TIL 6c}w3;4cjw) < ketclo i
/\jv o AN ; ;L\
&, 2 “+ L.E‘O' . ﬁf:,‘-‘\,
/< . et ) a2
_ _ e
. ;0:9 P :\\,g».&s o s o
NER h “1+70 PAIEEEY u ~
L
(AR TR i




‘,77

MW imebecalis  tnat e (-14jo) pPondt Lo e corclasd - fon

o csne

oice s hu cswmten clockwize cliorecdvon

c. N=1i =P tuuwe Z=0 (-e twew au no 2ot «?’b 46 () H (S ]
fu fur g ut g - )
% Mi) st e clezed fﬂc—DF 517_1:4@,44 A Stuble -
N=p-2Z
L= 1= % v
2 =0 (huw i ne ReT T '

i

OFU/L “4077» Poloo On fue Jro- axeo:

G sy Hu) omal hwwfwe I+ GUIH ) Moaw./ polee & e Jw- axy,

T

.'f\lbﬁu/(j’} cortour cefinee Cartien Cam not ke Uded 4o Sutle aine
Free g ~plant Covitour 3 ltwode mot pat ﬁxwm Q g.Lwﬁuﬂad@ B‘ ]—fé)LKJHCS]‘

T sanLu] e Sdabi lity Sl SUlh @ Cezes |, FLa NL}a}LLB% Comtur VAL b
Wlocffj‘-iaed 40 as Fo l:m)?a/w G\/Vl/s7 fwo - axn JDDUL u% A aaww}:,&:fw
1"‘7 ML@W"“’)" Tue Nvﬁu_r.r% Covitrur  arswnd e Flo - Axz Pols @Lmjp

A Lanl coda j)rm{ﬂ.m € Shoe € = O

Exepts

— DPem ,LDDP

{Us ﬂmf—m

rm . -
Ahid 2 T “%9
Jwhy ey
J'D*({N \
JD/{‘_ (—:»‘;/
-1 U >y
Al
-~ 30
danted NY quer CoTUs Jor j@ - a% T P’?).o,m—iv‘af
[ ¢
'FDUL

couidie A efeec:lba_ Ck

AA ?W-@M lf’l
Gus? pes) =
s

e Gﬁ,ﬁcﬁh

4:7.1-{:2»:/14 iOhese ~opeu-Levp ’b'mwj(m 7me G

K

+5°T)

,d-«,]s{fu-m hae & Pou at 077;56674
Mo Nu/c/um confrn s st o€ e andemted e by pan



T ;MFFAM-I 7) hix NLIoI Wzt Codsur

L= 6QJ€' (O U‘”’?l—"‘r fom - 90°
Trreeen D¢ o —l—@a")ma/;; cuts

e=>0

- €l (11 Teelt) .
e»0 csp €e'?

= /(}_, £ P

£2>0 €

JLLQ ‘\/’0\ JLL& _ 7 L 7‘—’?, af-' a0
E’ QTf’UC LD "P—L"- X 1—'*11?7 Gvo '6. FTDGL’LM 2
CT/’/CQ'

G Vener fron oo 7’7'1}757/\796;_, O° o Oo?

Tl teml cacle” oS e aimﬂ]o
"ldz;t,bb_o e Levmieoredider pmdutt o rmed b mg T e Lube &
Qi cpwdor arc 3 anfinite Agelie ot @0 HEJ ~qum.(@dm5)

2. T mf’P’”‘f %7‘2’@ posedive -Uml??ﬂmr% axz (w=o"* 7 & ta/
A ob—}cuuz/uJJg? Cﬂim(&m_f
e .
ol 2T &t Ol(s Uc?/u.@ag o and )3:::-}4{17 a2
T he G HED  plase- (part 1, 4)

{ «;Dcar‘i-i /t’,ocaﬂ'g potar P,Lc,]t !
Jool HjeT )

3- -\bﬁiﬁ‘ Tl m-}-mfh 2ot coredar
; are ? free Mt{s?u,&'{» Covitopr () ./(_L]omze,uyt-gg"

=
bm, = B € (9 Vaﬂjﬁja +Go T’AVULTL\ o to —900} o %aff—&dlmp&

R
A = z Lok - pe U

i€ 7()/‘,(_ (T{fﬁﬁm Lb Fha G?LS)HLS) "'?D&GVI\_;L



Apeatin - 1o Terenp O° o +14p°
: W Lpert #]
q - Tha mef"u“f % s mﬁah’v_g WW*’L/ AXTEA3 hr amiror Onage <5 Hat
fo Pr pore il ,g,mﬂﬁc’mxnf AXTY .
e tigake fu Cmbillhy g Pt S Shewr ;O foae note frad
Tn orin fo ,wuu!hﬁ b . . & - .
umbes g poles P9 o ()AL B he nﬁb—&( h&i/ plagyy - 220

F@rd,u Sue \)a[(,u,a?) t a—o T 7"1""" Ao coris 1) GC}QO)H(;@_] ots ot

L-MC,L—VO{L C’f T"J D} Pcn/‘j .
—y e syste undu Couiduation 4. always Stebl



0
Asreumwt % Pelarive S-i—afaf}ﬂ‘b] blmmjr N»)qursir Criterio -
Tuw Nyquat plot delicatie ror oty whehun 2 sqsien n Sabl Lyt
alao hee clepree g sHabilidn 4, a Stable Sy2tew.  In adeldion fra plot
providie MW Go 0 MNO Stabilih, miag be med)%m =
m::a/i/mr'-i-
Gl pee) (epen-Aovp wa'-/—u;ﬁj o W”J"?

(1+jo) PDM{ , 1 Caet Lo &-wh’?‘uh‘\/oﬁ«? D«szm@ﬂ
(~1+70) pond, hu syshwm tends

Tiw Stabilihy Critzcion
Fce nom e co-cleuiend 2
st e polar plotz fuo‘:r cloien Ho
toroarele eysta bilihy.

cogidi T otes ,bmjr polzo 'j oo Sty oftiutd A oot B -

jw Ny
|
X ;
‘ Gy gt 4 ' A tieen 3
! i
v | r
X X i
; o a 7 -
/%7 4 i A Aa wove L4 ble Wl B VRYSNTI 9

Cloral Aeop pglen G4 ol 7/@, s (cu)c'u/ A jLo ax?
: g !

1 ! q
O L AIE TR 4 é’f
4

ALV s TV -
‘ it pot | @.«,?i%’uﬂ e
m:}:iiw S "______— \ -t 0 !
| u //'1 -
E e g
) Gp ) HO ) ey .

Grjic R
Aot

Tl Co‘vm?ackn’?m ﬁh,u pdnsedl ’{/57’73’P0W Locatiov 1:4,:: ﬁu;}p&:ﬂkwi
Wit fueor CW{/.\,;QM(:MT Po{ﬁr /D/ﬁo’/"il ._/{,.J/Uuuﬂﬂ L JD e P_:Qwe
meves cloten o (~1+jo) poict, Fue s ct-tum eloted Aovp Potes -
clser 7 ha jlo axi heuce Frg SyLftit Lotorwe Josd SFalle O

Uil vendta

covd idin



cousiclin 4 fh[)ofmi Gtiw)

At

Hejwo] Loecua -

/1
AJV
i a )
carckt T | £ Twe @it coelr pots ‘
-.‘/ lemom A "'Mya—u_fh ’fuj_ ]00('16& lr_""f'Jé)
'ff soeed L terrcrjub Frr BCjLedH
i § & w—'a ‘>u /LDCLM CL'L f fre_ﬁzm% wf .
C‘HJD)“ Wy gs/..;/w F T Bjw) HEfw] oK fe
\“x s e l‘u_faf-ﬁ-fﬁ aeal axcy akdfr
> s eand LOTHhe avt :Lm,le,r-cl{‘_.b
d sgLe 4 -
v
yd
< ni Agtit? “)
’ bepo)HLj)
0

A Gjw) H&jw) - AD tte af;:-foactm

(-1 +jp) point ,M/Laéaﬁw stabilihy
declittoo - @me’i'f'a,maswdlj ; Thes pajll
Fliat Z

% &fﬁm aflamoiu,a that t 125 el
g5 temdo fo  Z&D

Trw Aautative Stabilcty % cesuilel be

2 bran vech 2an Lot } e Aertea uf"”t
& or het /DM& amf(_a, C{/ '(‘i‘/’;éb‘bm,i %fﬁiu mar@
Defra -

o At phast marﬁ m)

(7 it Marﬁa’l— R VT ‘fmchﬂ- J:n7 Wit hu Sy stem ?cﬁwt Coamn he

A1 CY e Gecsl
I fue a béve

o o rfve it 1o ’fmu%ae E Ll Jabi 1ihy:
at TTZﬁLLLMCy}

W= 10z 4 ﬂu)iniu’rbu Q/V\ftt iG[{w)?’ff_}Lsﬂ = Jyo°
7 G ) M) ]: A
% e W ‘;z e %S}‘ﬂ'ws P iMC'?’wa.e_a’L‘j a ,}lm(j-mr —é—-
Tem }Gcm)%c;m}

and

Lol a{é) =] e hee 6 Cjps) Hetd
t’rU-:'LLDz

PLO} PW ﬁnm\f‘l"' C’l“f‘jﬁ] poﬂﬂ"', cl P'D/ﬂfr hu %J-}Mm
o fu \/—E/Iﬁg )

Ouitd bility )
=) 'T'_I/wu,rm har ﬁcww wanrg m Cé; M) mae) be o&fm.w( R
i\ A ﬁfgjﬂ,u at f Trcz,cjf,f_a,mu,] atl tolicie N Fpu:;u_ cm?u L comea
i b/DO -

t

e

Twe  frequncy  at OhiOh s prone angl 4o 1607 e Cstled

e buase (s CUsr fregicn Coy- 192 )

6M=L o A [6GRINER) [wow,

T ticresse Hn gate o GCUR) HUW) plof £ pase Tamyn [-1+70) 0 5 cve
HM =

?—D’L"’—f é = "lOrﬂeTa R -
(,{?A:mu LKL]] GM o r"UQ.j



. w | -
The ?CLLW Ty Cvea ‘b-zju.mwl a0 hua he,a)u,um/, ot ohilic )éc}wjﬁqcajj} )2
her wapnithdle § e openn LoOP fromedan frucivon , 42 Ui

D—P_Tﬂ
Phase marﬁm as e Gurcuad 3 adddiomal phass /La? at her 5&{.44 Croed Ve
Trcﬁbwnw} _/Lg/.rt,z,afea{ fo bn‘h-r Pr 57;-1-6,444 fo hie UJ/Ls{ T)fwufaiaf[{ﬁ,,‘
’Q’ t,w.xmﬂ”[wj
— p ; — P . Prﬁ_CﬁrCﬂf
T/ppand Pars o Z A T - b
or PM %D 3o~ 33
, , 1 olpgree
=/ F AL cpsarts i 3ot
ﬁ g,kd-ilq‘ﬂ'
Plusae margon P = iGcfm]Hc]‘mj/w:wf s 140°
et e o €7 e gaka ST S freguens
Thlee
( T e hation sgett
Sy i Bods Plaassmarsac g Lohe a stable dwd tundbabic
Eetut o )
|
=1 o= |~
AT S T
b 1 M | +GM 0 U
o = A i 0 i g
,‘j’ ! & [
— \n’:\ - \{, | \
i o
.90 I
igﬂ s i —gﬂu i
—JED R , :
; - 2
_275 ! Wi ' “}’T\'\
i BN 270 o - ve PM
cdnlble =y o L de ot 4-?3%2/,14
?J\a' ﬁ.q\/
1 7 - plont -~ Lk o ol
A “ ~NMe GO o .
- L\L L - ..:,. L ff"\-h
N C:A-a ; ,}_ 7 "‘," H
A
—_— > L 7
% U

Thig preaee margit &8
weasuees poreity ™

GEpIH )

o~

&) HE )

ettt Lb- cleckivind o oo
W dres viifapHVE ek AX 3
!
&



Cralic wiarg o (6M) and phaes marg o (pM) au jve—ﬁw.w{p, tiaeel To ”
jvajumcq ARBp AL S}ku’z&imﬁw - cealpnina
v(ar;je am sy {ar‘j{ PM  tuglitalee @ L’M'j Sinbis ﬁccs!loau: St $Fuon Lu:f
ummuq a Ueu] £iu,;jgk e -
e A GM (loce #o bty a PMoLazafD?_em C@)’V—?Af‘rng(,of‘D alv-fk

“lorad.
O_'écfnqh:h/ §7U&W\ (i-¢ cwiig‘u 7o axe )

Cmu}:u»fdf’im ‘Z Gaiu Mdrﬁm. avel Place ijM-

GM aud PM May ke Compictrd b hee tiae 3 Varions plofs ;-

- Ave of /Dolar ;DLD"I‘

- PRocli ).;X_af
( 72 Veie fﬁa/ /JJ_ef ,daéfnw_fm?zw(z Y Ppluaze aufa /:»Ea%}

e f(,‘-—* A i

In azative mm/ga Caars GM od PM My Le (owputsd chive cHey:

= Comsidin a vy jmlback @ St 1m,,n7u an cpen dovp  promda

]Lumcmm o v - i |
(j!,a = R ) 0'0S5+)
(jo-z00 +1)(jO 0T +) ) s[ o-2s+)

Jjw
CEod GM ad PM LLL!J«\/I Z\LLﬁL(B»‘r plet Tm' k=1
]

GLje) : _ -
' l ) ‘MWH (o.sz)lg]'EH(@amJ J
{ iécﬂaJ - _9o°_+@m~‘(gfm) ~ dani 06T L
I
' : A 00"
Tie Ny Guids P/('C‘q .
T X < pm= 76 |
e ; m=202( A )
G c !
- 2070 (E_-"Euj)




Wﬁy&u U for Nv]ﬁuﬂ% )b/[,c-{- j[T”aﬁLj"LLMW e I
join prr zpetied oM o P g foe spsiean
5“?3}301«2 wa drooed v Aol he
OpLit - )
i) a am= 204d5 R i
ity a PM go'
Saiﬁ 91)

t) For a GM =20dB
;e Nyqueet  plet S ¢
. ] LO}UL]& P Ul = Amtautedt
opiog |4 )= 20
Thir 0 aclhiived a0
5& ha sy shn ﬁ,(wm i Smeraaaed -L~) @ %ﬁaﬁf}-
% p-l Joou = 21 | ;

7 3
n} ?/LM k - 2_! - s o - DU = \ (E:l H
Al nel T L=

["(_’J /i pm = o o 0 L fertn L}J M 37_('7?-@/:/1 ﬁa_,{;t/r. -:!E/J
ammcreaned culin frod  a pend A 3 sm?;!-cé(fv pocakin A
Tiws 3 o clived % j),u_ 91754&01 5—&/&% . ,z,mczruw—w/ 25,7 a

fom ] b . -

- 02Y Thws kG 5:2_%5

Tl Qlove Cam la diz 101~ W«éb} Cam[n.ﬂ&h—m (hrr 4t o szwwi%%sﬁmj
) @Gm= 2odlB
/M ,‘Zoﬂgf ’4{ - 20

o 0 L

T Nc]qaa»} Pio% i endecty har dead A% ad a me when &

G jw): e k
jW[jU’Zw +1) (jo'oflo'f‘fj —O«zﬂoz—fjw(ff@j;i_wz’) -
.// - ;L
3 4
-~ oeal S L
Ag (LLE v 6 [’
52’%'7’ 'ﬁ‘* /W’Uj-»)’ ﬂ/lﬂ-ﬂ-/ })a VT ﬁﬁwf fl) R, R /’LﬁL @& \ - 'Bvb/ 1,
. (& '/‘1,_.‘-‘9
e o = LWy = 1o rod Jbec 1,/‘0"/ oy
o @ gt
.(;,:_7}? 0
Neow ] 6 i) } = __;k___n . A=0-/ ,H_T#!*"""*%—-»A-"*- o
e w2210 025 (10)" SR 1 ]‘ //4,/‘3 ‘
o E 0\ Y
w ZM':(:/"\— I’U& j S . \F‘\\,Q .
ﬁr L = Z’J/ X C (@] ,L\""G\Q\
- / ) \_,v?l {O‘
; - gops o) 1348 fme) L



iy

p

. i feepmpuein) 410

Vﬁaruqbdé-:':—"_ﬂl -1 - (o T 9]
£ {/ 90" — 7La/m O 2 —Jgr D05 e, 415D =

E’L) Lq_-f— LU:UJ, he fu 5cum Catitd — OV &, ]‘Yéﬁbu.m%, Tw & /}DiV]:’(foc

R
2

~1 — - o
fat o210, + o 0-0{W, = f0° s +dan® = C
0-2wiroese o O 2D gemre® =02 - hE
j- p-2vey # OO ) - O-0) %
—}e2 =0

O-0120,T 4020,

M“&T 'fm +ve Ua/w% Lh

o, = o mcl/f,e_(_
‘:—) /GC)-LQ)/“}:LU} - /k _:/
(" 754 \,‘ [l't‘@-zwj}l ‘m'b@‘i’dlj .
= 52

élxcvmpu,-
Determe ' { .
e e el s Ad prnas ary J @i, L
T erf
‘é-“é’émcﬂt

(}134‘314/\ Zwuc"j Qn Epen ,Ems? 75%7[421 ﬁ%cfﬂﬂq-

G i) - /O
J’ZU(JOJIm +/j (jO’DJ-ZLJ?“/J

Lj-l’]%a-e.% Rode }b(m’-

T Poacl p et v S lgon Lol

' p tan® = C
Jamc :m(ﬂmﬂn",xﬂ + W’If’)
oo o' 8) 4 o (1B
I Jann (o '4) Faun (FaiB)
= B A 4B
|- AR




Sdabititn A@Jﬂj% Vi ma]o]oiwg ?o_(,eh’u’{, jw—‘*?“]' -\g@/

e Foud hu range % g for Stabitiny ond mshabitizy , amd o pain
rf'w wmrjim%j g.]-mt_,,,f,téhzj , ]‘-mr 4 “‘“HL'. rfee_gi,_l,ac.!c 5,L{g1te,uwt. Feyremva

CINE:
({2428 +2) (s+?—J

For ﬂmrfnwﬁ cdabilit] ,fazwl Tl rodeain T‘""‘T"‘J’“"“] 91)
i l\ltﬁu,r:i”c e viteridit aspl s MW—J ;ij ue amzfamnj axd-

pccollahuor . Lz

go
M ha OP,Q,LA -Z/D'D}) 7)0 {tee atr D'vb(,j Lt w'f, }La/{«f'flﬁwu. ; b /\ina{(,u'?‘f
caiteaon tell§ e fat we et vg e iy s?) ~1 —j—.ys»}mﬂ,itéﬁ'

5 Hawee o ja_;biﬂ lens Frearr Ly ak L1607, /’u__gjw'\me)
{E},}ALH"-’”‘J o= | ’c;im,(,d ﬁu?mﬁw % o ceumIoy a,élovf Her 1 Buisg Oy

(-' AL ‘

M-

- At a
Ttentecieon orthy fue Mvmjmaqr ax g,fj‘f"t"'} Usa J =y ?ar«}

e;juud to 2240
o) HOW] - _____———l
Gl ) } (‘(_2-4.;;&-}2,)(_(-:‘2) i
o aiwe] —jw (6mw7) o
2
AN w")?’ —%ublféfmz)
Lwrcwi) her vat.a«rﬂ-wr] pard i»‘fbufuf 4o 240D
-—jw[ éa—-LdL) _ O

161 jeea®) " w?-(é—w?‘] =

=) o= %

FN uanuz (A
PR B S
je(-3) 2b

'kpeﬁwtxf_f ;!—/u () 17_6_,;,!'40 hie A

< Iagf{"rukth? LacCk
part 4 [1-w” )

{@(},wljz 4‘03"’(6%0?’)2 16 1#6);'/



“Tion cloted /{,cg'[:\ _%IsHAM S Stab Ut % Hus Wm_r%;m " JP” " A
{WTW . s Pt ity o4 140°. j? 7 \é)‘w
) Repats, hoa Sypen 2 Srable fw g 20, watatle Aoy
k:> 20, R w,mr;f}w}/rj clal (L f/m» L= 2D, wleu e 5773}-%0\
oy mar‘gﬂm% crable e redidunt freguin % peelllati s

G -
e A E=C

',‘L"ln_al hue iewu st /DLLa/u VLA )"A‘P{u
“To ﬁ’bu) (%w;v wiar ot
Gl HEP) = s
(Sz‘—f 2442) (cs2) s

L 'thc[uﬁ-} ;LM—TW proet g axad ax ok F0F ’s
=D Tl (ij/ﬁar% Cﬁ/fcr.iﬂ\{}’. f\n— r=6 =) («g,,%’j‘ -—;_Za%é:"g'f‘ﬁ
Cai be i taned L17 ~3-83 Z,,gjfwé Fea neadl pa v~

A hes E,ébi/m
Loecomneo . Henta
6/\/’1 - 23)2,027 z-3%° 10- G Col B
Jreg e
o nildd Gw) e LDH-W" Wj’f“[ﬁuﬁt ot 1o = 1-213 7‘&0’/.4'1(

~712-3°
[ o~ - 1g0° o 677

=) hu phast a/yja Lin Hns ars o
‘207/“:0{”;“ fra }Dmﬂm L—‘)/Larifauz-
P = 67-7"

e



]
correlarion befwenn PWM& erg,am aal da.m)g,u,ja fJ—G\ChTr- 56

considin o wnihy Jeedback tewod- ordin sydem Loth am cpem
Wj’lﬂ"‘cﬁ‘mn t _ w%
Gu) U o) -
(s 4 (S-!— 28 wn )

poen o = \lk./’c N -é

s
1dn

(5 (jLO) i’ftjb&):
jrol g+ 2g00)

A4 e 2 Jﬂm Cavls BV '{‘réﬁjwmaq g0 = L,
;afu»—’f'n{)—vw& /(3(,“])] freied) l L

=) Won

\f. (w2 + uﬁlwn J

C@Ulz) ¢ "Ld’%zw"% (L"r}z -

('L’Ow) \/ (45%+1)

“Thn PW Wt_ar{jm‘? ’ﬁM szsk,mﬂfa ?EWJ/L

/ G wodttjw)  + 1€70 ° = S
19,y _ X
° 3 [¢0
- -90 ~ fat %5“)“ ) +

= 956 “‘%ﬁMFt[ ]
/\Z (‘-L{L}—H )5‘: _ .2;_‘_‘;]

oo T /Dmm Mrﬁf‘h Aa @NL\’ A ff—w,mcf—tz_m 2 % .

= |

ng;” = O

Frequine Dewmaiw Spaclicatio
1- Dossmand peate My — ha max Valld % M ha m;_],mammu 7) s
cloted Aovp Spiesu f"fﬁ’tw‘-ﬂ/ 72pMNac
- a/&’nje Aeapraife peat Cm”rfﬂ'fﬂw{ﬂ T a
/L?ﬂ—fcﬂ/m
2- Mmﬁ{ zva‘jm.,“] , Wy — 1 ha }raﬁ.,umc.q ot u;bu(,cu e Aserands
peale, dcaur‘s TWM—#%W@M—%WM%@@

J(.A/Ly e Overdiuet T Hra :’w:y



./—\

2. gwwe‘dm - & A mjt ramge 7) }rq:,waﬁiﬂa Ty LOilh M Sys e
ﬁde‘ A7 Vove fram -2 . Such gaim o concidlendl  adequets fo
enture Grod Ponimasin B signed. T closed Lovp St pabequa,
mwe S‘ﬁ_CvLﬂle ﬁl‘tW ont fua SCZM/E éwxl/ac%uds tOlipLe ’ﬁqm%
aw gresto P e curd - fmﬁmcf?/ Pres aj;.? - 2dp ij
amd hamenmadls  faoze SLW GW}JCM LONPe fresisuegs g
Lowed hant i w%—%) fygm%

T Bia) MW s A ﬁoao{ niealtiye  fue abilih, j Se < euy
' /ufmawfj_ M,Wf,w{ giﬁywu( A cv&w Waatiires Gz prpize /Le{ecmm

Chara et #ily.
LP~ Cluff-—% el - e hu S[o)ze Z‘—f}u ,(,orj_m_af crne mear ha
C/w%*jj} %eﬁtwtﬁ - The cut - %7 rak Anslicakls T abiti
0& o Sysdin Fo DT puole h 5£§/maﬂ frow noide

Voooeke T e s ! H ; ~, g A ; ! ! frsr st
PEOTIM Sty )ﬁ“ﬁfﬁ aclilid Tt giap oud S8 al - A darze Loas e
: f | / <
lorriensncls oA ;5;-:;;:;{1 FLLe i —_— L .
. . 2 ;
l! - ;LY r’f £ t =
%3 i s e T / Az 7"\ ) ..
faind A pmornee RiTaL g Lt 5 Rl ® 1 b e
: ! i j L i S )
i ; J
Q . ’I"g,g s B LA 4 .f__;»«/r‘; . 1*’ ; L o . ) P F o -
/ (=8 VL~ RN ‘;—\;}‘; 7L {7 ity 65‘ 103 e 052 T 4{ Fso o AL S e /', 2 L
i

s 7 s i
ERESS An.

A 4 -
,Qo/f,o{:*\rr ,_7. - /\
[ ;fa-_—_%/ ‘ hN

G
E:?
g{é}_

Yo
P NS — T Ty £ 1t O A
AL Jrat
- -j‘[_\i“"_l . ;e ‘i
AN SRR = UR EAR B gy | s
! A .fq {
o !— 1 !
Wl
Mo 1 P g J
] <& ’2 i = 1 T8 — )
I ..Qh —_ fa I . u,lj_ﬂlli\
1{ (g4 S EIE J0ts



