Week = , REGTATION CECTION

D W&A‘T 1y

?

A NYQUIST DlAGRAM |

NY@UIST  cRuTERION ¢ OPEN LooP VS

tow TO CKETCH MyQUIIT DIAGRAMS

By #HAND

W 1e({o3 , EF |

CLOSED Loof

4) PERFORMAM (E  <SPEC(FICATIONES ¢ O&rm ;C?(m s, ERRo/ Ao RaN bluETH | FINAL VALUE THHH,
5 EX #2 of #HwWé- ENAATE soromion
5) Bode loTn wf R#P pelen et Zeron
D Bl Moust ot b Bl mopping of o omnpltx fauchiog  pd® feee
coupblx  plownt R »cmud’w'n% Gt 4a pa»’!‘(?llu.ﬁ’&}ufzﬂfmf W,
t‘g’ﬁ we  ofatt ‘g«'xm“ O Jr(\fﬂtf«v%&«., ﬂtr(,i"t If;("ﬁ\g A:jw — ’/E(o"‘“)
At Al pount  pEn e Nygw'd  plot?
pLLA e Ll Ny g Lot 0 Y
“ ' o’r A(£)
w0 .
a :f(A\ = /S =) “E(Jp,f;_,\) = J.(L) Q \/ (Q«‘{:‘(OUJ? d((}c(‘a,n;nﬁ{l () — SLL D cﬁf@{b’( /‘
w=0
>(€<€H?)
. ' A
B 4o Ay A2 ()
2 Jed w 3
AETYS (e ()
b

e 10O l/.'
(=4 W0

(m o, >

S D)= ar ab >oalwh
. cfecol
a,b>o d i
e | /’ L
|y & = actou [ LB
- 2/ . N A
| a fe(#)
| weo
% A (2)
o X2 - 4y fi._._ N N
o+ AL asfwb %a B
N -‘l— N _‘% .
(030 R CKLU()
ay0, b>o
JM oA dedek g b
OU{(ub a-jwh % wt? @bl
c Hi(£)-0 @ worwS ‘f?@w}fol o B K __a 5 w- -1.8 o
: . e L
¢ ng.ﬁ"il (-{)/ =0 &) we=0 =) fQLU): {;" C;N‘}(£)‘ I W )
Ll /e?, 2 " . é’gﬂ O'&
@ ¢; atoud ('57_5_;.. 3 ﬁ:ﬁ"___ => ﬁ*I,?;O . e
.a szﬁazl G o CROLC



W/ o/lo* EF 9

_g) NyQuIsT — CcRTERION

«—i; O-‘—-—-}_[‘Emﬁi P }-—T_‘\b Orﬁ\.) LooP T.F7 - _L_ = PC. (O LT+ )
= | dlotet Leop T,7, H- P _ L /a;nr)
\ B ‘ |+ PC A+ Lo

Hottak i Heolbock (L, 1) (aswuen neg fectl)

> with  sentR pynatics G

iy

o] ¢ ‘i-al P %-«T-«» oPE) Loof ¢ L=rPcG
o —_— {

| Cloted teof . H=_ P
»@‘v—-—j A+ PeG
7

(fjrseixsu&fb

ﬁéa{u o G o

o TESTS ol ofers Loob r’h : ((\'\QR,OQ‘U_\ feet W ahout ‘JTG\L%&!%
Beole plot o(; droted Loof <yc.

Ny quer plot

_ o Nyouist . Po# ol RMP noten of LG5

N= # o) Ccw euwtdowein of -|

Z - % o) R#P zeos of A+L(S) = #af RAT polen of H’,,iz_
e
7= N+FP L
Jow TO pee THIS ¢ SKETCH  mMyaulet Fok  OLTF | DoES (T HAVE £HP polia [
Hotw HANY TIr’lES”/\/“ TeES T ENCRCLE -4 ?
£ Ny Pt 20 =S Z=2o o CLTF  CrABLE
3> SKeTed  my@uigT  fRoM RodE  w/ D-conTOUR
el S (2) Bedle flot You (L)

L ()= \

S 4\




WAIEES EF 2
E"B Q)
/;\A
L sy = A+ 32 fL . NyaolcT
(A“’“ 2/) (A+ /o) 8 \ ‘ ' ‘
@ \
) L
L f ol ‘e /S;n( )
go ole: \ \\ \ . PR ,Wjd:,.d R @.m;) &L( ,3) N
2 3 10 t ' Y
—log £ - . { @ D q | / L/ f“
< ;; ) / . A,E/F A S N
" \)] ey
/ e e v
L S B / ’
T ﬂwﬁ{;g =) 2 =5 ! %('Q LD((/nf.\. Pz ‘
N P=o CLTF WliooT ad Ut 2le
<TABLE ‘W}"C} moteods |
Lisy=__ A4 PolE B orucun,
S(S+1)
- Pls) WA
Ol s
Boold L | ~ | -
N~ -2 %8 \ Th,( Qu,%u,{ N A
— 1 5w LCL \i Ah%m’iwd% Lo LLs)
<k ! \ — WP LH%v Mewloe st be
r ) 2. ‘ B
i > ﬁ ifé ) 7 ke (s) <t (nellol by fag,
~4ao” | -
A - / tonToun
- lﬁgﬂ - fz&n Q?F p
. Lo
Q
{
~
el N
N T . _
o ? /\%(L) ~ et SBE I THIS Lo 7
E /\k \‘ &/CL(L&OLEL A= E_ + /j O = Y’Ql;hk D (A/; (?Zt.ﬁ MTU(D\
¢
| 4180 “
L(ego)- |
L‘ s f)\/ GU . ‘ S - > é2,+ & o
< I Re(l) }
) Te) ; PDodtn To T eu%h’f
8 /
\ = -QOo
c



W6 lo# £F 4
L\) PERFoRNANCE <PECS -

g R 0 ot )
e \r\ %m = ,{ (nlA  Ho
/ How e K ’\\ ZOQ’;O /
&k@wl Lo W _/{ ~_ -~ >@L(L\
adol gu F Loop
befow 1wt qur wnel=b el ?

] P BN
al A
o PlAsc waRGIw (OLT'?) \ \ \V \ 5
. \ \v- : %
How mud phast (a(ifil%) . < FAU—)
loun we oolol  wn T Loop
ool r:i WL he afeds€ ;) J/
¢
MaTLAD  ConMAND ;  MMang i (L) o
o BAND WIDTH (L) IH ”{\
H - L | ~ | A g - N N
T [ N o 30lB = 2 OQM -
! | .
NATLAD - \DQLW‘LU:‘@%;L( (H> } ? w
tog
o CTEMDY AT gRfof. (CLTF) Toa <TEP nPOT
\ e FL )
-
——>O L‘ e 8(53 . _,__.,.(__—-——- . K(SB :) Hﬁ‘( = .__ﬁ/_{,,,..__
% ,\ A+ LL(s) A+ L(s)
IF SPeaFicamion 18t Jegle X 7,
(L
@ \Uer(o)\ - 1 c _’_{— \ < X _Q_ri____B_gl_D_E tule oLTF ,éo% oo
A+ L) A REY loo D 1 ° T
Prrox \Lio)) > loo ! ~
@ INITIAL VALUE THEDTLEN (LAFLA(,Q
ASEM
L AT = A 1£) r) Aapr af ook o
A0

A =3 O

Fb(( at % qu’:%c'm



v

e
3
(S %
o
e
|
W )\—

¢ -
f' \ B . o e & /“'-2" O8N e ALl ol (C—«( Lot
}E / \/g !
i o s L o N '
L{O NoT ‘%(5 L0 =) W Choulol {u veog b T . V:I‘K‘MJML
v

) \\;§e
{ o ; N
[£ oot P [ e /’/ i v ] F{“
o g o / |
@ 1\ / 4
Y U L ) = ) 1 /
/
Vs,
L. 4L A oy : y ) o ﬁ
J ~ : 1 < A - ':’ql.ﬁ«l 4 L e 1S "Yg’c,ig‘,/’v{'/ 2) 4 odsp
~/ - ~‘J ( 0, :
{41 o) )’
-~ -7 |
(A= -R o
o
/ o p
{ - 4
N2 19




W/ 16/a%
5)-Hu)6 , Ex 2

e wak  pde o IMﬁﬁmfk‘\ ol &x 7 ,a/;fn@& HaTeok

 Comat ol
o) - vl Ploucr olxdnamfc/b
(A4a) (Ar D)
QV) donf‘mow;m . dee) = kp
(Ata) ( b+h)
© 68("3 , Oﬁ(\m — (’Y\G}(%Vf\ (Qlu’f‘/) 'POOLL Y\QO# :;;g‘ OLTF—;J

o 3¢ eniot é POCM/ 2 o ! ihlﬁ Qw, do Lo olowr (Q« W (LTF

N D
Hy o L

L T L

"

Moot oiCQcocL\u ( Jr?e)() =y SSewC = A- of&%ocju (%L&C\

“’Ei\ua‘ o ‘D‘:j Roccol !

G ‘/oM Aoun
L)) d(§)= k'o4 L;_\_ - /SKKJ» k.

)
L= P.C = Hec ‘(/%uz,) Hyre = (‘l’//’fb)

m 4/:‘ ’ht’t MCL ! o Cf—{jf ?J@’tff“"\"r Lf@l,{:‘w: Q;{ kr , k a'

’ST@Uafﬂ‘% © chedk rp&‘m oA Hy«_ (on Hm\

g, 4, . margu (L)

¢
A= olcgaim (Hyn)

= S8 U dcgain (Hee) - ot
- Bowolwiolbe - bowclw ol fic (Hy)
plos  pzmap & oep wopownts ol Hyn

7

EF 6



Wlefoz EF H
é> pobe | RHP - heler o 2e0h

N@WVJ‘ VC pNgn  cauntr

ExATILES

) L) = doo (A1)

(A+10) (A~ loo)

A" ahife o phaat , Mo theuiel Am (moqm'ﬁdk

holen ' ~A0 «loo
Hron | o+ A

L(O> = :f(»
10
A
T T~
[ K
4 5 '
10 \
M)/q,((}l\ﬁ» \
\
A - \ >
-40 4 \__ A y,._,.,,»\
AN —
— 160 + Ei o
RH7 fHe =0
Zeto fole A
- Qo +Go o
IhsTCaol of +9q0 suifeact of —4qo => z=4
cLTE

UM STABLE



