PART-B. |

|

D Wrdke Be didfoudhad eavation :chkwm&ma@}

é‘}s\:em Shown dn fique, » Alle Oblkedn Fhe ranggen.
Jucion 88) 1 palT_goi)

TLE)
#: j,l H _ [_? —
| r — LLE\ DB g
%éo'lul:im:— ,i

é e ’%o&\j dogram  Joy T

T\"\ = H(@\—-G)

BY  Newkon'y Stiong ,04110,
.—['n""r}‘, :T

3 fﬁ% + K lo-0) =T
Toking  faplace  Evansgomn,
T570U8)+ 1 6,(8) - BIK =T(s)
0.t9[T 82+ K] HBE) =Tes) —sq




“Frwe %o&j ,cﬁ:&aﬂvfam jlm T 5

1.)?..’“‘ . "-ﬁ

3y P——

&

T T 4
T = kLo -©0)

TT;‘:: E)_i@_.
- dke

’BS Newkon's égwnd _o-aus)
_E)l"\’T\J\'} TB =0

d’*e d
285 +his @)+B_§ e

Taking Joplate \=vansfom,
T,8"006) + K6y e,8)+Bl0I8) =0
OO T25™ +K+BI) = RO S).

) = OGILT, 8% K+Bs)

I
Aubskube  egn @  in O,

@

ots) [387+ Kt [ 3.8% K] -K6s) =Tes)
14 |
ets) (Toa™r+8s) (TiS™K) -k j S |

‘ ot z

o) _ K

—

T (T k+83) (1 $+K1-K* |

d



2) | Cons;&m o mednonical Bupetern S own J—“ﬁ\ﬂ'&uﬂw !
Wrike Wi diffewntiol equatien descdbing He |
dyramic  Byskem Ond  dewws bhe elatksacat |
Cmc&nam Useuik for Ve Byskem. Vesafy kbiom by

W medh and nods  egualony, [mlT- 20lk]
MiLE)

Yalk)
M, Witk g L5 v,_( L)

/

/ F_“L_nmn__

7 N —> $ei)

— o |
| g, ] 5 QO
1§olutson:-
| qm"-’%@nﬂ d-f-“ﬂ'fmm :ftrr mass Ny, ;
| z
| dmy = ™\, d2YiLE) 5|
| di=* :fhn:) |

F¥i= By k) N, S

\'sz i

:g‘\a\ = B Yy, (k) $8, S
e '

$¥2 = Kol Yte) - Yates)
i - B 5 THALEY ~ Matief]

By Newkon's  Ascond faus,

Sk, F g+ ;hu+ a=t
{ a
™M 133"—\-“ Y,lk) +B, AE’ 2 oYy +
B;%E[u,cu—%ztkﬂm |

H@\Q,dlx__d\/ &\x %
'&E‘L’&E:—cﬂ;wx jvdL |

9



{
}

1
|
!

av
m‘—d—‘E ‘\'“\S\ho\\: +‘B‘\f‘+ YL)Q_J (Vi~Va)d e+ Bg(\/ \—V:) =0 =2

qama.—bo&g dmﬁm jm Mmoss N, |

divs & g d* e m>3tE)
k> e L

Fre = Kol Yale)-Yitey) m% i
<l

d ) - Yy(kB)
O

By nNewkon’s 8o tond —Q»Q‘-o)

:qu_-l-:Fw;_'\' :Fb‘)- '-:5-“-')

)
N, d j;tk) + V)Q_E‘j;\_(\:)—ﬁltk )]—\-Bz_%ltﬂl:)’ﬁ\(l:)j:;

k-l
;Fth-)‘ l
Ny, otVa "
1 i _Hz.j(\/:. Vi)dk +'B:_CV:_-—V\): P(t)-a@i
ot - Volkage analogau Ciseuik'- |
FEY sew), Wi ey s e Ve,

2 D ———r)



Mash  eauakion 4 given by,
é
‘! L &Ll \ " . Ay
% ' =1 + ETS 4ok +Ry i) +_C\;j4l“"1)°u=+rp"l(.iria)=d
L
f e NG bt : '
: aE‘ 4 jul“i-l)d‘:")’rRQ_CaLz-il) = QCL‘) -—5@
Jenes Gusounk analgou Gl |
| |
:F(l:)——) ;L(.\:) \"|"')\,L‘ i HQ-'_D’,L E
- 1
‘ V) »e, yVa e, B,—>R, 1%1""(’?7_ J
; M"J)C\ ) m,_ —’)Cz i
|
! s
|
| |
Node equabion J» Qiven \°5; '
c\é’i‘. g |
| = TRl jeldk +—‘T‘§_" e, "\"%_:J(Qreg_)ou:'}‘%—-(e.-ez};@
| L )
: dez \ 2 ‘
| Cy = +T_1 j(e; -e,)dL —h}z (e,-e)) =_m:)_>@ |

Te U ob3oued gl o mesh Qaualsons @&@

|

oste. &midan ko W diffewnbial eaualtong () & @ ord
olio node equakion ® £@® G Aimilon o 04 . |

1



a)aDm o kransfen  dunt=ion of cotmalivue
Conkrel  and fieldl  Conkroy  Of Moty

(W)p-203, APrnoy- 2016 )

onsfs Funckien of Ak Conkroued B¢ skor

N

v
!

T 6pead 0f DC mokor Ju dined=ly
E'FB’LOPO'f\':‘\ono.Q Lo osumalise Velkage O.naﬁinvaseg
Propoviional ‘=0 Jlua do deld WDinding. T
owakune  Lonlrotled  DC Mooy, B dosised! i
Spesd 4 Clokained 99 Vosuging Hho  osuraliise Vol

o |
'. ]\ ayp |
% ™
l Ly ,
| ;
} o b .

f

{

By Wioehoff'§ Volkage Lauw,

JaRa+ Lo dia _
g T te,=Va -0
Whuste
.\*-OL-—b Qﬂ’m\nh‘su Cueonk
R > coumafise  Sus'skang
€ - ook emd -
Va - Cuvolie, Volkage .

VG-



o0 03_ D Moloy As 'PE:LDPO"(\:\O“D—L o \:Bu.

T =oroue
Wi~ oroug Conskank .
| TP  differenkial  eaual—on 30\1@1!&.—.,3 | =P

i

Mackasical  Sypiem  of ooy Ay given by,

de

Whese |
J- momonle 04 Anesa,
R - Arildoral C(o- efyitink-
0 — onqulax  displatomenk.
T bon emb O DO Madhing s Proporkioral
ko 6pead - |

|
€ < 3r. |

T Kb% ﬂ@ |




Tal®)Ro + o 3Tals )+ 1z 8) =Vals) "”@

TL8Y = BpTaiad; —-©
TS0 +PR3 6s) = TLe) —&
L) = Kpsmes) —®
Eonaking €10 @ 2 &
BrTals) = T5*>0(s) +BS ©(s)
Tats) = OOLIR yeg) &
K\

6= Tal)[ Ra +Las] +ELLs) =Vals)

(Jja(S) [(ROU*‘LOLéj ‘\‘“559(‘5) =Vals)

T42
ots) J57485) [‘Rm—\-La‘s:} +HL866) = Vq(s)
K

Troansfer Junidon
Ots) K

—
e— -—

V)  (T52185 )( Roctlas) + Keky

®) K

Tcm‘lnﬂ _,QQ_PJ.&UL Li‘fans&“'fm 3‘” eﬁﬁ’l-%@:@'@‘(’@'l

Yols) Ra] )t 5%%] Bs[ 1 '-y%i’g] +H;\"s;s' |




Bl We|RaB |

—
-

; Vo ¥) ) o \ _
| 5[U‘+‘5Tq) (18T 4Bk |
| "B |

= Ta = Edacksatal Lime torgkant
% =T = Nachori Cad Hime  Gongkanl.. ;

'T*ransjen q-und:\on Q—_} 'Thelal Cpn\:m\\ed :DQNNO\:UY—

l

THe &peed of o Do Mokoy Mduﬂmd_‘ﬂﬁ
'PMPO‘l\:-\ona& o otmakure  Velkage  and invend)
Proporiiona) ko fAus . Tn Held  Conkouwlled Do
;MO\:\:W, tP Osuvaluse Vollage b Wapl= Censkani
imﬁ\:% Spaad iy Vosied by voeuing B flustof

4

\oad

7,9




L e

‘Rﬁ—a E}u}_Ld s Skank
Ng - Jiatd Vellage

e wovame 2 Proporional ko Produek |

of flur ond asumaliiine Cusowenk - Aince Ta u
| Contkanc , =P Fovoue s PIepovional o fluat

| 'To(..i:g
T=kgdy 7O

|
i
{

Whiste, o dlux conian,.

TFho diffesentiol @auolsion Qovening \d%;i

1

ma oo Col Gyskem  Of moloy s, E

' .

> LYE

Taning doplate  kwensgom . o e QDL O,
“?\5-1568)' this =) =@
Tle) = Wae'le ) —>

Ta320()+ B3O = TLY) —®

Eqpoling el & 2 ©,

Ky T8 = T8%2 1) YRIG)




|
[
|
|

T408) = 0 €8) (Ta™+83) 5 8)
Ke
©= @[ R+ 9\y] =Vgl8) =@
Quksbiuls ‘eqn ®m®)

3 ®L8) (T54B) .[_'R'f +5'ij _:'Vf (s)

o
Transfer  Funtkion,
©Ls) Ky

———— -

Vj t8) S(Re+5L4)( Tatm)

@(3) ~ K 4
\l:pm i e ey - I
SRe[1+34
| R B
0O183) K
— = m
N4L8) 5014s7) () +STen)
whang
Km = N4 ,
— 0. =W
B boy  9an Comgkang .
= % = Helol Bme  Congkank
Tm :% - Metunial Bme Condeank .

|




]
L|) Qopamine W Hansfen funttion k‘j\*&\ﬂg Wloek |

.:L.oqwm S duttibn bedhunopg - [hhowy- 2013, Nay-20ik mhm;)_

Aolukion-

é\:_gp:\

MOoving 1= kbranda Poinlk Q:f\-'—@"l\:eu

blok (g

!I oy E Gy, — by >€? >L‘ ’

' Voro

W

Skep-g:- Combining o Casmde block
M2

‘ ,P\ | C)’\Q_G]_; A ¢ |
- H|)G~.3. .
| [ iG] ' |




k Skep-3- Splilk S
rB \:eu. é_n_rf::\—lnﬁ (PD‘IR‘:.

.

G\;_GTB

.+C’\1H )

T
|+ P

T

Ha,

14+Gan,




R PROP!
(R -
14+ G2 P FUsGsHa
'H|]C\§
MF w GilaGa
1+ Cu.\-\l
\;\- GU2GaBa
1 4lba ¥y
B E = D\\ Qz Ctz

e L S
Yl U Ga Y,

é’\_'e_'_F:__':’.E_uim'\r\a.\:inﬂ e Poaildve feedlatk
Pan,

A4

GI.L(-\').C‘B

|-

CA\ c&z.olb

0 E

Gy,

V4o Mikla G Wae 5 ik
i
i Hialiaba s

.
o

Q\\Qg_ﬁg

14 Ga W)+ GalaaP2
Q&\Clﬁ- H \-\ 1

" TA0aH) rlabeM2 g




| P ot B 107 A AP TN b - ey gy oot A oS e S

G’[‘G)Q_,Cﬂg
\+ Gra W) FGaGralz

14 Gz By GabgHa — G GaH)
\+Q1H\ :—Clal'\i_

TF - GibaGs

I G2 W +Gaha Wa—Gi G2 W) |

‘R‘-—-———-b GIICHLC\5
+Gz +C\DC13H2‘C\IC11Hp

— G,

L)

&iep-%- (ombining ¥ Pasallel bleck |

R Gubi2GCs c.

o o |
14+l G2 GNPz -G e H) G)" “—5 ;

C ~ G203+ Gy (14621 4G Caba ~Gibal)
R -

14 QB +habgh~Gila W

C _ 562G+ Gyt 6o O+ G izl Ha-Gnlru,

R T
IES C/\—,,H\-)—Cncasnz-cnclz)-).

— |

219

LA



r

Osons W Bignal Jlowr  Feaph  Afor Al following
Byskern  and  obkain He  ansfen  fundkien using
MNoaen's Guin  Formada LW T- 20\L<j

:1&—7 qui +Q—n'»tg,"rag,-;'13

Ry =Qya¥2 —}*QL@'XH

Ay = Ay Y TQAay?s Fu, Fy

Ag = Aagdy TAusThy,




é\i{:ai— 0 ndividual Loo? (nain
\oop-) boop-2. Toop -2,

OO‘”- 3;@%3 Ny g A8 Ay
a2 Qa5 Q"'!B
\La =‘131Qa3! 1Lae Az, A1, 3|
Loop-H

Lotl::_—_s
Qzl_‘
Qu,
a4

O 7\1@ +

* Qg Ay
' ' ‘LS = QQ_L‘Q.SQ_QL’:;'
Skep-

3 (ain Poroduck CD:[— \:ﬁno ﬂ-on—\:md‘-'trj .ﬂ.m,;g,

Qaz. Qi Qqz .

O O ‘ O Quay, =
' Quy -

Ay, @ i Paa = Qggauaag

Oan -
kep-1r Tvongfen Fundsion.
-'Bd NMason's Glain  Tovmuda,

T= & - Adk S




T P APl +Pabs

— O
AN
Ay =l~-0=) _
Ba 2 y=[la+ly] =\- QBHQHB".QHM
Az = 1-0=|
A=

|
1
ﬂ
5
)

ge (L|+L7-+L’:’> + LA+LS)’1‘P|1+P22+'P32

D =1 = 09303205 3-0 3, C0,5 ’th"aqu&—q‘ﬁ@

| |
- Q an QL{L’ = Q2la3(‘lqlf 3" Q:_ 3a31q|'"'i

© =T = 0'\1Q130‘319H5+Q\1015’ - Q0 Q:,L,Clqa—

X 12825 Q- Q105,04

H

~ Qap Quy, — Q91a3t1q"¢

| -Q5, ~Q23Q32_"0.3L¢qq3- Ay~ qi"tai‘”—a‘ﬁ |
QQ_QQB Q Ll

|

e,) Fnd Ko oveolt Qaln of Ha angfen funcie,

éﬂs\:em X3 Sepstenanted \ogj*&luom

. wﬂa 5F6r._[Alm-20M]
63 X Gy
H,

e

Giz

G

"

f—" ccs)

2



T S

SEP2" Tndividual foep gain.

Loop-1

”

i

& ir'(gq,:@vl ?




D TR G . W e b POT—— ey P

L°9_E’_”3 Lwﬁ
Ls & -&.&awj E -cuc.sj

1S 923: (v ain Porodu)- o:f-l:mo Mon - —uu.dw?
Joopg .

/FE\.QM 4 e hwo nm—-l:'ou.b‘/u.nﬁ
Loops .

é\:QP-H{- qunsj’@\ “Funti=ion.

By rason’s  Cuain TFormula,

T+ % %'PKAK
T= PO+ Ay '__3®

’Al 2 1-0=)
A= V- (Lytlatls +L'—«>

\ '} G]l 613_613
\ + C’HG\LGB H3+(n| G‘la.H \+ G’IQ_C'UH;_

D= |T=




Patté
T Wyde the &%Q‘CM Wqﬁpfu 50\&:' mecharnicl
AR mhoen i fig. Dwae  foce vdlage g e e

elocfriad o Cituito I L NG (e]
"_" ,‘)L. HJ(L 3
i Mi M2 g
‘z\ ; gll- 3
N
N
b@"‘? M3 Ki ;
% R

T me'\!g %f@ L(‘O()"d dictﬁfqm 6‘%—1‘4:,

-—+krﬂl
—> kK12
— 12
-——)6&;

M

o= ki it ple
. L AdOy—x2 Wt
walclyr 3 18- 402 o

Wﬂ"g" oy Mb\ *K‘h{\f\’m’) dl”"@

) b fpe

on F
) +-‘—:j@ i) At

OZP\L(LI-ij* b é{i +Rx ('(_“'U-
ac




1\'—\'\/3 s o
Jox AR equal [T
" “i‘%ﬁa‘j-‘ ele rurda

ane)
M= G PR . G
m—>a. BL‘;.E
B> R
R L

U2— ex
So f1 amﬁcg]oub eapwaﬁw

”—IQ“"Q)""C' e *-F{f(m%) + b &@,—ea,)dv . @
el g 65 MY

=

Ay

S

n .leau.)d\g )%\U—

mo

> K1z
"9%5%12—

M-
{3

L

6— '“‘Ld ..1.2_ —-‘—K,L( !_)__‘TJ—‘ ""E;J. d AIJL
d, 2_ 1 ﬁ J ;,

o= M2
wrlng  FV aW eler
My —> L2 $’5—>R_3
> U3—>L3
Ko~
‘ G2
Wl"}l,
B2 R*
So  FV aMﬁDﬁUJA elavent %‘*‘“ﬁb e
O-= L—Ld"’— +————£b— + Rz (L2 “)*Rb(‘@




1 cwY .
2 analeqoud ol e Mek

ey Bs= gy
Klr’)_l:l’.;_ y—>3
(f.—)Q'

ga . F 3 araﬁcﬁw Q@UL!UW v,
R W

—

Q"M\Aﬂ ,sz— \’DOY‘d diaa'(qm d% M3,

—4 ()
‘—}km_g
t —> {63
"9%4‘“
~—> b

-~ Z -
,%u) = M3 013;5 A Bs(d“i'“)) + K3t 5!‘%
z

Jgu)» elt) K(’-é’_é:
Hy— 3 B >Ry
py>R

U-y%'\.}

>

olF) L3&+ﬁ5(i3-b) A A&

i (202 5
wg FT andeqoe ola et

() —>ilr)

'k ) l( &-’9-&)—3 UJ,—QCL

M3I—>Q
Uz —>ey k=L

!
Bl = ’/R’

(02%3)




0> Gy L (a-@) *fesar 41 o
FERF o RS K 37’

FV

J

J

2 FV/ 3;:\1

Fword I f
N oo ;

12

' D civeaX @,
From | FL L1 83FT  FL areleg®” \
‘ MWL
r_ R
x Ry \p3
| Riz
| N ’ ey 1 RI e
c‘ T :r— CL “[’
v s m “Ltb‘ AC &mmbszléj
g ML:;\AW{ w@ﬁﬂ\amm ,5’% AL Sevvo mo I (i ,-D
- ot CorS BlaE
TG v =¥
o, \
\“6
pod=>




Lot K> Blockal o TSqe

W@@F
™ = “19, 2 —Rohx Towg«
o Np loed o’
graic YOque 2KVE
m dow

nATvC e =
Dy e
’Tol " tM& &VJDP& k”a Mo
- Sf‘ad'ic— WD‘JVV-Q-”’ ’Damm*(, NG 8-
_K V. 41 oLov
b

mdon < Jotern +p olem
ar ar A ®

Ta‘ﬂiﬂa L“fwc Ham i
() =3 pra(®) +B> 1Y

ToW) < Kvy(p) A MBO
Vo (8)7 38 bra(0)+ B4 b (8) =M bp(%)

c bm®) ES A —M3 ]
pr®) (J 4B o-ms>"'

S EANCE

_'-——-"-
Vo) K

b)) = BN
Vi) Tory A(8-M)

Q-’ ncxw ; )ft. ,ﬁf diagyar g e /)zmpagewﬁcan
kg fene olsten >gnd yoe

§4ph
8__"f' and  fram jev kandb" gf_(:) [rsovie]

L))

| __[_C.l R"TCL g\o
| 3

TR
T




M
o [k ]
Mwh \L
(i, (o) W)
fo )~ Rk (A)’\' i_\_( () —L2{ ’s)j
& il
1 6[:R L —gq £2(8) —@

Eo(b):_\_’b_m) —_@

koY Hmh’l ’

"}R].ll_(f\) .-}- ) J.)_(’j) —@

NET

Ac, Ehm) - i us)]

e =T [..—Lq] —fiL(O)E‘_ ‘\’Rz
SuXY’)hn}c @ - @ o
5 )

6 L \/ﬂd(
= a2t o) D)

) -
A I S PEY)
3 (L)

Gl M @ . @

Ein) 2 Rk ) 4 R 2 n) 4 E0t D),
Qo ) —-Edb) ﬂ'u A]*(u_)l(A) —(4

'vDM
| @ L2 = A Ec() 6O,
R\_L(U))'Y RLB(LED(A)

g(./)) EDC’S]
FLs) = Co(f)) _adG] = R\l(()
R\

4 Eol A)

o)

o @/




T if}:}lﬁ; 7\(‘71—‘7{6’ jO)
IJﬁu%474j
T e L

265



i

10° Wit e dﬁ“ucr\mqﬁ e:vw)ﬂi\ﬁ &yqniw? M@
TR dgerd  Shee ¢ NP g Ava ole Cfnaet

ancloqued  CL rcwstn L CAPTLT]

=8
Ky jr]
-
M ‘”
Ko J.guv) :
e ]|
%m e
M2 —‘l/jls
Dvawing dver body  Adagiar o M
n(-—%mu
Ny — ¢ ()
i("tlu
) ’(‘—lgl(z.

force Rt Wmf/),
0= Hig M M A Ky X A0

At
() b5 Al iUl 380 (3 n)ar —0

GLC‘
W py anadegos G

A=k B|—3k‘

g Al (i 1)
'—_f

i -ié;' (ﬂz.—>é;
Ui=u U= (o




0= udmr —ijuf +R Ut ._Ljfu_u)au»@ -
Wity fT ar\alna??@ et

\’\\"9-“:( KL%—&L
=4 U‘;,,“?‘QJ-’ L ﬂef
: e(—-QL
= & Ao gg AE ¥ S\
D \ T ") _’E‘ (

pwefd He (g W“‘“"E”L'

:((———:-ko‘)
1<
by +—-€§m.
J(—--*_ 143
-(——tc ('

(x4

%Lﬂ: M’—d e ‘»(L(?Lzrk,) 4+ K3 Cl)_“)kj)-}j}aotw
W'A\rz_ﬂ}k,,\(( -U‘\)Af %ij@l-v})dm gjéz- 3)

NO‘"') kwd"\ )—U M,ED{,M C\TCuJ-l
My S K;—Q_,-

U)__Q‘H_ - v
= o (3
il Ry 13 )
¥\ Y %(g)—) e(f .‘ (u{}]
-S> elh) s LL&U- 4 J..,&(u. ( j[’ s S@Lﬁ)d“&

Now (A = amﬁbgow el

> - da s
=

A", i %—ﬁg

AR k(H i)

A



\KQL—Q[ df' +’%ﬁ‘-‘e))d"

D\’W"\? ;%\CL ("ﬂ‘d’ A’;aﬂ[&m ok N
&—4m3
{1z

4—bs3

ily)= (,)_022—)—

M3

o °ﬂ5d % R (x3-xp) +B3 AN d("-‘"l")
@) o= r6 c%{% e (et s ~22)
N{\(.ﬂ/\g ey andegoel ol went?)

My =23 f

W)’LJ

Ky —>)-
Q
By — &3
So . sis + g (G4 e
a e re

) B

i~ lJRS
: ey -er)d e
_c;d&éftjtg er)dt * (ue)l




“,\/ J-Fv 2,3)" QL%)
From o oy,
| W’CL s
Ly




] TART-B
00) Qicus W Uik Skep sporse of finsk couder
éadst&n. Cnip- 2015

!
f

| e Closed .Qnop ortdion Byelem Wi
1g U t( 5&&&“ 1k S\Iwufh %ws

[ * i cis)
SR ﬁ;} 2 ) — M [T w
! : +1s 2 |

The esed Loop vangfesy  funtkien Of fiensk

| 09dan Syjskem Cs) 1
| R 1+ T8

| If e unik skep dnpuk u opplid , (k)<
Ris) =L

cesy = ) i
S( 1t1s) |

)= __|
ST (5+7)

BY Paskiat  Jratkion,

A
R

C8) = ST

A s Odkoined oy mubliplying ((8) by 5 and

Jn,ld_—w‘ng S£8
.)A CQS) %8 l 3=0 y i

%




\ :
A - ___ll—s = HT

808t T) S0 7
g iy Odcaind oY muiEiplying Cts) by (s4ilT)

ond Jebdng  S=-T

B GG
'T

H= g X(\S __\__)

)
CLS) = —\5 ——S_'\-'-\Fl'

Taking Jnvense 1&9&&@ \crangfovm,

eleya | Wi

Whan, =0, Uk)=0O
whan , k= oo, CBY =

THe Jsponse &D’*I A+ Aol OTcﬂM 6@‘&&“
Wit wrik- 64ep puk s Shoun “oelow .

P
~E) C(.h)l NP e
Do | e
0+ bbS|——— -
0.2 - l'
_\E { (
k=20 - ¢ ( =




T’“ TS —

b) DQﬂuUQ (=7 eapoession with wuk &iep <§.Q.(,0ML
Ofdlm Syetem  Jor uwndamped ond  Undendamped

iéﬁ&\:ﬂm [30“‘0—2010, Alw 201 » NM\T-2013 , Al -zo}s’mb-zoa

70,  losed JLoop Sacord oodos

| Byyakem u 8hown Toelow,

|

|

‘ |
. Ry WOF o)

1 a2 -l
iy T S™4- 26003 - ST OB DS E
!

Tfe Skardasd Ferm of Cloged Leop f
%Emnsju :func,l:ton o.\{- bowond ©ouden ﬁ.dsl:em }
E'u) gwven %\j)

)
vE

|

; csy e by
i
§

REs) 24 9€ DS HOn

Whane,  On — Undamped. Nodswsal  Fouqueney
L =% ga.mP\rB Yalsio,

, Tfe domping Fakio 3 dagined  os 1P

|

;310):30 of oad=ual dmuY\Prg\_ e Coudseal

 damping . :DQ.FQnohmj n Fhe Vol of & 1\:&,_
Systern con ke nssified ante Jouen Canoy,

Case I Ondamped.  &yskem [ 6 o)
Case 81 OUndea damped. éﬁ&\:em T_®4&<,3

A

|
!
\
|




Case 3 (uikically damped é{jS\:em CE 1)
Case by Ovendampesd %sl:em. C&>1)

| TPe hanactsos lBcs equalden of  &owond
onden  ysEem M4, *
%4 Q6 Wn3+Wa =0 —0

THha ~vooks o Hous Qoualsion  da, |

81,8 = — A Wnt \Yual@#—Hu’)ﬁ—

L
= -0t Juwd(e%)

Q |
é\-, 31 = ‘&LOniLOn\i&Q_l __3®

Wen =0, §,5, =+ J0n olookS w%mﬂ.amaﬂmmﬂ
0nd Hae Bysiem i undamped

When € =1, §,,5; = ~0nd TS e sngat ond Spual and
Ha Sgskem 1 oiicatty damped

whan E’o>|,5,,51=_,gugnt@\@ YookS 2% ewal and uneguel
and -t Gystem s ovendamel

1; wWhen 0 Z& <| ) Diada ==&t W |ga =-5L0ni@n\5k-u(l-a‘)

=~ EWnyDa N

ootS ane Complen, Conjuspaly
System urdnmdlam‘:e,( .

o e, Dd- w0, [T (damping 4 nwauensy)

= '-Ea. LDn'tJLOA



i’Re.S’POHSe of  Undamped ﬁuoncl oedloy Byeem fov ‘]'
LLm): Skep Jrvpuk. {

. TPu Beanded form of osed Leop \:mm:fa._
acw"cmﬂ of dacond oodest Syseem

| C ) & T kg
1 RS 5249¢0n8 +OF
|

% LL"\dD.MPQ_A 663\‘—_%,8:0

CLs) Loﬁ* |
R i Rty

“Fov wridk - &kep Lnpuk, k)= and Re)=L

(L&) =  DOn
5(&*+W0R )
'Ba Pantiad hrotkion,

cte) = A y_ B

S ghw,

| Ay obcained by mu.U:\Pﬂ.ﬁ ing C) by & am(
: Jﬁ.ﬁﬁfﬁ 4 =0, -
; _ UO,;J‘
} A =C(sIxs ‘5_—_0 = )ﬁ
| Blaaol)

A= OF

weE

@ s obkained oY matiiplying €Ly by ($408)

cund. J—ﬂhﬂB é = -UDn o) 8 :‘—JLOH




B= ) x (802 )

| 8=300,,
| Be b fowife)
S(S04) 820,
! B = wOd 5
=—— T =R -
| TR
| ¢y - _S
> 403

i TQ,\‘unﬂ Anvense ,Q.a.P,Qa.u_ \:ro.ngjvm

| Clk)= | ~ Coswnk

(T'Bw. Jlesponge J(UY \»U"lcﬂ.a.m])ed éwml O-Ida.

5&&‘@“ Wit unik- &tep npuk 34 Shown olew.

, 4 b
e o)

| 2 ———

(N R R

>k o

rang fen funtion Oj— Botwond,  Ovdan %s\:em kg
Cts) ‘Dnl

EUL L e
R 5+ &W0RS ‘H-D%



P

: “Fox undimdamped System , 0< & <)

Tror unik-Step Jpuk  YlE) =) crd Ri=L

! CLs) COr- .
| RLS) §H8 WSS |
| i |
| ) = LDr |
! 5(8%4-98.W0nS +W05 ) |
| sy = B . B3+c |
| S Proadns iy |
l |
; A 3 obkained by nud.\:‘rp.(ldmd oy &ond |
dakirg 5=0
| . .
| A= CeoOxsso = Do —RP
| APragos ) [8=0 |

2,
| A BT oy
| On
Tofind B and (,
-‘ Cesry= 1 4 B+

° S¥ Q8 (Ons +HOF

We = FHREDRS +Wn" + B4y

Saualing e o -&ficants i
O = |+8B

|

E‘\Maﬁira +bp CcO-effillams Of &
O =~ A& Wn+C




84 Q& Wn
3242610340

CEsd = 1

Add and  Subbodk £202 o denominakor of

6-0.-\13('\0\ "\'e’Uﬁ)

54 BB,
S AHQE DS HE2DOF 05 +WDA

e w
CLS)-.-é

S8 (WDOn
Ce)l'*'a &WnS 203 ) +(Wn —-81@: )

"4
o

5+26Wn
(8+& W0n)F01-€2)
(S+&WDa ) A W™ (SHaom) -l

o
S

Lok us il and. divida ‘=g ©Od I e

%d Aeoum
8 +E Wn L0, wd

T 7
Sk TUEER
s ,_é— e O Pl W ey

Taking anvence Laplate Erangfom,

é%\&smk 2 8‘-&‘3 awr‘éntﬂd\:

cte) =) - Ty
o e B | i ¥ Sallh 5mu‘};{:)
WOn \——g"—
_EWOnE
Cle)=1- & ];f—qc, Cos D4k + &) “‘Ddﬂ

r_



SRS et ———— PP - e
T r—

Considay o 91*3\4]. ang,o-e.d Eriang e,

-8% s O =g |
= &

4‘ ~&UWnk .
i _ e |
! slle = N—g= ]._5‘”%0&\:005(9-]_@3@,[};

| ) - |
| Sme | !
| E.0nk ) |
{ — n i
1 ) == 2 Sintwde+o)

T f
Tl s domped oo

ae).}

1 s

Oy
/] ’):

O‘ >1c_ t

a)l)geﬁnmuu Ve unik-$kep  Stesponse.  Of e Conkve)
,%s\:em Bhoumn ‘mff‘dmm [wlT- 2014 ]

o 0Cs)
Resy TR 8(S+3) =
| 9
==+




Gy= _'°  , M(s) =08+ ,R0) =]
5(s+3)

ets) OYLY)

R V4 Gis) Hr)
10

5(&3)

- \O
L o7

10
EELY
5(8+3) ¥ 10(0:15+1)
5(844)
& 10
85428 418+10

(0.)849)

1]

Cts) 10
Res) 524 L 3+1D

10

cL8) &
5(8%448+10)

Cts) = _As_ + Bs+cC
S5XH8410
10 = Al(S4Ls+10) + a(Bs+c)
0= AlS+u8+10) + BS*4Cs
dubn, 8=0,

{.0= lOA:= !

_T\»"




£ma_ﬁz}8 Co-effi Cant o4 éi)

Ol: 4+ B
Eg“_ghra Co-effiienk  Of 9,

O =4HA+C
Cesy = 1. 3+
3 wy
S*+4Hs +10
= _1§ - S +4
5%+ Lsti+6
=L - _ sy
Ces) :J§ _ 5+ A

————— —
(hay+0" oy

C(_s):,_\g__ S+ 2 ANE ,

Toking anveuse  laplag angfemn




b) o u.n.«k& Jeadbatk  8yskem U dosackesizad by
EGPQD _ﬂ,ool:o T GuUs) = s - Pelraming \ZELLS‘QJ‘D‘

SLE+10)

!‘5\49 5@ ouk \:-BUL DdS\';em Wi ‘e'w oo &M?;nﬁ.‘.aﬁoi

%o} 0:%5  due R Value of H. Oefimin Peak over
i’é\wok and  Boe ak Peak  ovenshools Jov ok |
ié\:e‘a dopuk and  Beblldg e MiT-Y, A!m-n,v\)h},}j
Giuen- |

| :———H
| GLs) 1 Ha) =l 5 L=o0k

| 5(8+10)

| §ekiling Bime, kg

| Peak kime, kp

1 Peak  Ovendioel, */. N,

| Cuaun, ¥ |
;éQLdIisn’—
LERl . t(s8)
i Res) |+ Gals) Hes)
f N v
| 5(8+ 1)
K
I+ Sst10) )
K
EY = H R i e ,
) als+ )4 K S*+104+K ®




we Hnouws ""Blﬂl:)
2
ces) O

=@
. >
R 57426 WDnSTD,

ean® 4@,

ComPcera
Wn =K
&&(Dn—_-\o

‘UDn=|o /

Grein, [V4=wW* - 100
p S E EiEA |

Qekkling bme, s,

L L
T &, g £ Whn O 5%10

baz= O.8&0c |

=

2. o 3

rq'o'f ‘S.}"‘ bﬁ-—' au:)n S %o

Peak =i . R .
R . B

10 )-'Ol'sl

e




~&n Nig2 |

[N = € X 100 |

) ~05A [ -p> *

b I X 100 |
ALY

)ﬂ'iv’u open Joop kvangfe. fund:um of o U.ru%:fémﬂnu{
;éﬁskem d given by (us) =

5C5T~H) 1 Whong KG‘MT'
oule  PosSibve  Congkary By wWhat fatkoy Shoutd tHie
;MPM:E?Q?L 0 W ke taduced, So Pl Hew Peak
Ot of unik Skep  Swiponse Of Hi  fyskem
i reduted  from 15 b 257 [oID 1o, T2

(riven-
(Lsy = _ B
algth) 1 P=l, dmgs —"3/ > as;)
To fincl-
(houn, K. .
560&&.\:‘\on?—
5 C(s) = <)
RLS) 1 +-(a(S) Bs)
_ K| 8(sT+1)
1+ B __ ¢ )
ASTH)



K

82T+ 2+K
- BiT
Cls) = - 1 —
RLS) S+ S 4K
LR 5
we Wnouws  Ehale
o 1
es) i ____En_____,_: —E@>
R () F+QE 03T 0n

Compasing  €n © &£ @,

E o =
O AakT

Peak OvVenshook, I\QP=E"57YI\JITe.z
Taking 40’ onboil  Gida,

\‘Q—ﬂ(“ﬂp) = —&NR
V-2

S‘J\Ammlma On bokh é\oﬂ.u,

£

[ntogy] = '~



L\—&z)@m(mp)j = &*n"
[-LI’W CMp)jz‘ &% (_,O_nlﬂp}l: 827Y2

(Lnte)" = &A%+ BT,

(dn0p)" = & [+ Lare s ]
> = Loy

- e ————

7‘1*"('(’-”“‘\3):L

-0

Buk, g o S E—
om0 &
I 2z
T+ = N
WKT = %\P);
Ao t0p3
3.
" = L1'T(_0.nmp)
x—
"+ UntNpy
K = N4+ Unne3
LT (Anopy>
VO\(\n.n\"\‘—‘-K:, Np = (o S Y

\4\ B n* 4+ (’Q—h O'-(‘;)l: q.qu_
T (Ln o) nRalT

[\‘8'300




Whan W=k, , Np =025

by = M+(ntoasY 1)y
LT (Lnoi2s) e

[ha =l
i

K- Q3o
W (1)7) (153)

To =106 = Kz 196k, Con Yoy,

To Jedute Pear Ovendaosl-  from 0.5 by

'TO-Q-'S,K o wid be edut ted bd Q.6 gy

5|

i
|

Cnaln, 3’5:’2_0-

b)The open Loop tamgfen Fundden of oundy

8o

0 () =
’&M Ayskem A3 Jiven ® i 5eva)

;'Y"Qm inpik duntion I TlE)= Qaak H>

| ngm o 8,01\051.0.0.(36.& enswoon  Co-effitank and
Skeady. Skale o, [0-7)201]

G'INQ\’\.—
N N

<s) = y HIS) &), Tik)e B4atLiid

5(8+2)

s e———

i

|

I —



R

Co,C\,C').,esS, ;

YHE) 2 Bage

’T“(_\:) =a
‘f“'(t) =0
EiY = :%E_H.(_ . ) _ 8(s42)
) ) HEs>
o Q° ¢ 8(s+2 )+20

Fts) = Si+as
S™428 4320

Co=_ LE Fes) = Lk S243s

S5->0 O s
SFTEL glmas
=l dFR9 oy 4 52435

o0 “AS o dx | Fhmem
= Lk D6’~+as+&> D (28+2) ~(S4as)las)
S—-»o
(S~+as+an )

= w(a)-2 (o)

£, = ’

C, -be AR _ 1y d 153’+515"+L15+L15+L405+L,o,
80 de.’— T a—s07ols si-aq2 b s

( 37‘-)- A8+3 )2
= L\= Ll°5+|-|b
+as+ao)




:sL\: [:_,0(31.; +AY 1) = (s41) acas-mj -I
—> 0
(&4 Qstgo )"

= Yo(an:y)
QoM

lCQ :0.0ﬁ;

elk) = v e, e X YY)
2.1

elk) = o +(3+a|=)(0-\)+ X0 08

——

&
etkl = B4 B4 .4 0:2k+0.08

@lE) = 0.9k + 0, ag]
Skeady- Skals  eseror,

€ss = Lk @)
e

€ss = l—:\”‘: Co ak +0.38)
- o0

| | Co-o0
C,z0.1
Ca =008
Csg = oo

&)



l"l):?a!,plo&n Wi effek by oaddig P, Px aAnd PID Cnnbmu;l\
‘dn feadboti  conisvo) éJd&\c:QJﬂ.EMm—\\,i\)\ﬂ)_lo,A]N\—U,f\)\:D—h.

Conksto o -
A conkSlollesn o dasite Whith n_o\,\m
| Jnksipdotgd, < dedbah oy Joodand etk éumm
%Con\:mls iRy Sl=eady Stale and brangienk 9'Luponsai

E'P—— Conksto Mest- Epmpmﬁom CDﬁ\:?LO»Qh?\j |
| | |

h I
5 S| Grels) f—>| Gals) Cts)y |
| — : ’ . i
; J i £ ~

FRadbacy 4

i

The Poloporkional  Conlk-Sollest s o dovica v
‘ol Produtes 0o Conkoal Bignal  uik) whaid
NS 'Pﬁ’l,DFDY\'_'\Qr\g& Lo e  Qourost, é..ﬂna.ﬁ ‘

! utk) xecl=)

wt\=) = HP etk)
Taruing Japlae  Esangform,

ULs) = KpECs) rish

0t A e e A



Effed= 0f P —Conkewollos-

i
|
|

PT - Conkrotieni- [Poropovisionad Pt Tnkegral Conlzroliern ] |

> Te  P- Lonkstolles Produts an oukpuk
Signal  Whith 4 Powportioral bo eews. Signal |
— The P- tonkswllen it Uad o jntowase |
K loop Jain of e OBystem by fuiewing ‘Q""t
a) Sicady - Skaky kxaking oecusiaty.
b) Rulcwikane 8ignal Suwedsion
¢) Raladive é‘a\:o.b‘.ﬁﬁé—
T main dowudeat Q) P -Contyones o 4
i Powedutel  Conskank Skeady S\nls  eswres

TP PI Conkrollen Powndiitas cn oulpuk
Signal  consistHing  of bwe Eeums.
) Prroporisional ko eseoy Signal
k) Proporcional ko Jnkeqval of evvor Sl
Tn PT - Lonksore, |
ule) = (e U:)-#jeu:)d.&j
Ulk) = Kpetk) -1—-__3 jeLL) dt .

Toking Joplace ronsform,

Uy = \”\?‘:CS)’\—K? =)
e

U = B[k v e

WR— ¥



&=

Ti=>Timue tonstan
Mp->Propoitionat

| Yaul.

|

!

3 N [ Tist) R

| Res) K?[ 18 ) > U(s)

; Feodback .

| % O:F Pﬁ - C‘on\:'TO\leg\:'_

O R P o Ml

—» Tnlneana e Leop qaun

- Reduw A0 Sieady Skate ]
Vg QJL PT - Conl=corten!- |

i
|

|
|

1

The ‘ransfen Fundsion o‘-f—'P:t—(.nnI:rohen.le

Gets) = Kp (T;sw >
TS

’WS'H) LO,;' cte)

K list!
R ] Tis 52‘-}-Q S0 :
b B7y)

GSnay = (rel8). GLS)
6108) nayp = }{p('TiS-H) ( o
Tis | \smagas
= Wa" KP(T;S'H 3
T 8¢5 +a8wns)

e —

e TP P —

e —

#



The Losed Loop lansfea fundion,
cs) | ol
RGY | +Cals) HEs)
Od Ke( 1+ Tis)
882 4+A8L0n3)T;
1+ O Rp(1+T78) i
S U T,

n

WA Ke(14T;8)
5(5%384317;
S/ T} + W Ke (14+Ts)
St ages)T,
" O™ Kp (1+T;3)
B
93T +a4w, 9% HOTHET S 3K,
Cts) . O Ket WA KT S
RCSH ST} +R SWL ST, HOTHETS 0B K

L8
RES)

) _ M)y IWOF+ OFK o5
Ry e

84+ Q8w W5 K S HOK Y )
Assurne, Y |T; = K

Co)  _ KWe HW0AKeS |
R 3428w S W0 KpS + 08 K;

-5 Tk 1 Obsewed Hal, He P1 - onkooen Mereduy |
iR b e &,dg\-_em and Jntean, e ordas byon |
>To intume e SYPe Numben, Suulls un sedy,
o Sicady - Skale  @owr. |

5%



—

PID- Lonkswlon:-

The PID- Lontollen Produws on ouwpuk
nal Consisl of Evome ey,
0) one  Potepotlsional o @eten Siqhal
b)'P‘wam\:iom.Q o Junegral of @vwl &Jghn.ﬂ
¢) PoroporHoral o dstivalie & Sven a"ﬂm‘o
ULk) « Ceckrs [ettrdk + Sy ecel ] |
" Towning Hapla Tronsfom,
vy = HPECS) A _EL By + H?TAS Ew)
_ =3

VB = E68) Kpl) + =2+ T;Ls]

5 8

T —

Us)
2= =Rpl 1+ L+ TaQ
£(S) [ TS ]

ES) '

Gnels)
“readbaok

e‘ E@& 3_;% P~ Conkrellen!-

A Auikable Condikton of ewe basc
modas P,T,D Can Jmprove Al e Oupeck of
Ehe  Byseen Poormana

- The P Lonkrolen intomm ‘oo Loop gam
ond  Btabilize \=bw  9ain,louk Pruduce Skeody.

Skakn  ©vwd.




TP, T - Conkswollon eju,n‘w ¥
s . naty M&&a%
=T D ton
s krollent  Slodu
los ﬂ4ag.3u1i1_q§

.Uf\a.hﬂe of e .

TP
W levangfer  dunthion

Cﬂts)rmu_) = G—“_CS)' (s)

W

= K1+l 4+,
ds ) .
TS ) 224980

(5o WpOd (VraE #1a5) |

Q24983 - |

Wosed Joop \vansfer Jundkon, |
) s |

— = i tm— |

RS |4 nls) B |

. H?LOhZ ( \+.i‘_?5—+ Ts)

42428 WnS |

—

4 Kpon (VA
\ FLOH (: T{S ﬁ_Tols)L\

S5 8 810,5

)

(Ls) \
& ﬁp‘or\z( | AL
Ru)_ o T;s+ Tds)
SWnS 4 KOs~ | e
pn [‘+T}5+TJS)

59



m—.——......._.._._.

5) Sk B ook Dotus of o Lu-uhj feadbat éﬁgﬁml

;w\w« fas an open Loop sansfen fundsion, E

K
l Gl = " Tni-aen

j; S P+18+H3) - il
Qo Juon'-
| Alepi- To lowtz Poles ond Zoswos.

The ooy of Pu Ouodsakic equalsien i

8= -Y4 i\] 16 ~(4X13)
&

a :-Q-t'Ja.

TP Poles Qe &t\"‘@ Q= §=0,-9+3 Ard -2-3
5\:&9_&'—"(0 Find e stook lDocus on Swal Quetiy. |

Tume 2 ondy one Pole on Swal Odu ak
Ko oougin . Hente if we Chwose any kesl= Poink on
by Teqakve Swal Oau, Hben o Hu sught o |
i'PO‘lﬂE ‘d)n_q_ ok ad MM e, O& Stoal ?b-QDA O-nﬂ\’LULOS
L oore Witk Js an  0dd  Numbe. Henw He enbise
r\nﬂo.hh el Oy WM be Posu= ©f Stook ,(Lou,q.
Skep 3- To find anaﬂ.u of Qgymplokes and,
T Gankoid

e =,

.7%514 of Coymprokes = +180°( Q9,4+1)

N—m, (N-m)

S

B T - N )



Weew n=3 and M=0, § =0,1,2,3
Waan 9, =0, Angle = 1189 -4
E)

Whan 0 =1, Argly - 1!80;3 = ti1s0"

\A)\"Lﬂ.n q=2, 9«"\31% =T |BoXS -+3006 = FLo'
: £3

whan 4-3, Angles = T1%0x7 = 6 = 140"
3

]
Conksioid ~  84M O Polu - fum of Zosios :
I+ e
= C:at‘ﬁ—a»ja-o: l
3
m

Skeph- Mo find M fowarowoey and kseakin

L
3

fPo‘m\:s.
K
(losed .&00? ey s> _ 43413 }
Trangfer “hunddon | R~ M O X
AFHH3Y13)
CLs) K

—

RIS)  834LFH138+K !

T oswdmwbe eaual-ion a3,
4341, 8> +13 8+ =0
Ko -8hlgiiag
Oh d:\ﬁwo‘k“ﬂa)
d¥ _ _(ra¥+84%
ot - (3a +13)

ea



Puk %’%—D

~(28%831H13) = o

3574 83413 =g

52 "Sim |

2x3

| \5=-13327)¢

when, 9= -1:334).6, 1
Wz -(Prud13s) i
1 = - [(—\-33+3\~5)3+H(—\~33+3\-6)2+\3(-»33{))-@5
{ ¥ 4 Posiktive ond Stal |
Whan 8=-1.33-j1.6,
K =+ nok Swal and Tosikave .

&inte Hho Voabws o K For, 8= 13343 s
fok %al and Posikve, Hwae poinks Qo ﬂD‘:CLn;.
atbval  Roswaraway  ©ov Brwalkin  Poinkts. TCw ook
Jotus frag  neiben 'QOMO.\"\M% oy '?Omal‘\ixa13633hk.

eepir To find Hu angle of dupasuse.

Draws Hu vedorg  from ayl otey polas o
Be Pode Potor e anaD.a.s of Henw vetkprs ke
©, ad 06,.

Hew, ©, = \80'-kan™(3]2) oypa,~°

i e S B

|




‘Ang\e oa &Pm =180°- (©®,+03)

|
i
|
|

=180° - (122.71° 490°)

= —33.1°

83+4a 412358+ % =0

Puk 8= \®-

Qu))3 + Lo 30t =6

| e Volu OF b ok Ehu uossng

Eauals m%\mgla ?09&: )

_) WP LW 30K =0

D 4\30=0
_w(wr+3)=0
W HB =0

é\:ﬁ&(:‘r To jw'nd o (vossing Toink on '\mag‘»mmj ity

Eauaking ol ok,
PF-\VC?‘+K =0
W=hw?
K =klia)

l\'\:bs‘j_

The Cming Poink 0 Took dotus lu xiag

Tonk L K=57 .



h e s =
HH T
P T H it
oS B + :
H ::
I3 iiinisiiiisimin
52 1 Hh
o 1}
23 = S Siias
i s = siit 1
T B3 :
HE i ¥
it 8352 3 1
< 2 bt
1T S33ssesas b8 H s
] ReeE |m eas Bos. H T 2=
. T . = .
- e ee R 3 et + e
H HiH HH T ¥ +0
H sisiiies : i
SRt 3 1 = i
e T HH S 1
sizae = -
HHE T H = 2
S i =
> LI i 28
: 22222 H -
H m : 13 : s
1 88 & e 4 - 3 e o
H H 1 3 +H
H Sisa t T 3 -
3 it } -1
2T : 31 t 21}
33233 33 t :
NI # i R
it 3 = T 11
HE H : §
- . : = T re
~ s 1 5383 Sat 2
HHTHH R T ?
3 i
HaH 2
o a H = ~
ns H 3 H .
Sate s | HEEiEeT B S
i S H R I
s33 e e Hse i
,$381 8 = ga= 3 - Heme
=3 H H Sisnas Soeise : H i B
s H 3 & Siiee a5
1 £
& 35 5 111 2
= B ! 125 e a1
1 : s $ :
4] 35 :
<~ - =
s b 33id
5 s — 3 - s s
iy ot T 3
L 1l ey -
e it H 3
+F = -~ 4
§ : HH
o (g B e
i H ¥ s
: 5 e
e At
: :
t = 3
: : : i
H Sises ais :
B 8282
= =
+
H
o 25!
=i
+ -
{5
s
s : HHT
51 11 3 sssiiaaiiis
3! Y seiiis 5
H 3 ....m.*. Ie3iis s
— = ses oo = = >
3 =
: 252 3! S
o= 3 $+
— - 3
i 33 o8
+ ST
- v
3




re———————

5) Srerch  Fe swok  locus oj—\;%_ éasl:em tohose. open
‘mp anaden. finglion & b8) 2 lo <Theal
Nolwe G WA, G0 ot B damping wlho of e
Closed loop Byjskem A ©5: [N1D-1Q]

é(lﬂul:ion‘.—

8kep-1:- To locals foles ard Zones, |
e Polaes CLB‘L.Q_,Q—U'H‘S Ak, 9 a8 Sdy

gkep-a'- To fnd B Yook lLowrs on Stal aaiy,

& Thow v \Powe Poles on swal Oely. l

g Choose O lese Ponk On fal Qs belaween |
5-  and 5=-4- To Hu suighk of i Poink, L, ;
Lokal fuwmeen  OF spd  Poles and FWWS iy ONe,
Whath s an odd aumbet. Henu—\:%lmaﬁa/u;?
| bebwesn 8-p aGnd 8 =-2 Willbe O pask of ool
Jotu-

% Uhoose @ teste powak bebwesn (2 ko-L),

Wene WAl ok bbe o pasd= Of Steck Qowus .

* Utsose o kst Poink (1) To %m@\h
2005 Ja D U)\/\.LL"\ s an odd numbes . f'l'\’us%om‘

Jofl:  ©0f -L WMl be  Posk Of Steok fowus,




NU——

e

6%epP-3- To fird Clsdmph‘o\:es and ntroid .

Angle of osymplkes = T180° (@9, 1))

N—m,

Heew N=3, m=o
When & =0, Angle = +130° _ o
e 130" =g

W hon Sl ﬂ%ﬂu: T 1R0X3 = +180°
3

Cankvold = 84m of Polos_&um g

N —m,

= 02445 |

)

Conksigid = -~ | ,

é\=€P K- TO find ke '%maa.t«m,omj and, kewarin Pomks

s -G = K

RE) o) s(sta)sr) _L— |

. S— S (SF2)lsru Wk
8lar2) (sHy)

UrattBustic equalson S5(st2) (st 1 =0
83465 4+ 8 54K =0
K= — ($3+651+8‘6)
ok
&= - (385 12.5+8)
Puls .OL“_ =0
ols

—(3g"+128+8) =0
5= —D‘“'Qz 7<‘6 - -0-BHsLoN)-35,

&y



] o
wWhan = —0. 845,
| W = ~[(~0.815 P+ 6(~0.845F+8( ~0.8455 = 3.0

Ainte K L Posibve ard swal For é:-o-&Lp‘s)l:B‘,Q*
Poink L atkual '%mwaﬁ o nl i

whan 8=-35k, |

= = [E2 150 2 ¢ (~3a5, )5 (-8:1547) =3.0¢ |

Qnta Wi negebive o Sa-aisty, Hia 4y g
an otkual ‘%‘Mahomo-d Poink -
8ep B~ To find, argle of deposiam, .
Sinte e oo o Lompled Pode o zesiy
we read Mok Find angle of depasbuss
ék;ef_e’,— To final Ehe C"ross‘mﬂ Poink on "nmaﬂiﬂasxj

Qs -

2

4% 4 657+ 85+K=0

Puk §=3W
Guy + 6L 8@tk =0

)P - bW+ B0 AR =0

Eanaliiy droogireny Ponk, Gruakirg Teal Pask.

!
!
!
|
s
e

~wP4 gD =0 -bwth=o
-w(Ww=8)=o0 K=bw”
LD’?_% A = 6(3)

| W= t2.8 |

S R SRR R |




ARS

B T 8 8% 44 T
i
H : ¥
HH it
- 3
1%
- i B
aiee s1ees
1 T 2a
= T + oo
# T 15 °
¥ i
. Baas s34 == - 3
HHH x.mn : H i H B i
o1 H H Saet i
H HY 24
T 43
H . o4 §
£ H 1T H
HEHH Hi baass
4 2 4 H S
= 3 - >33
1 H 3
7 H : Hi Tt
s S = : oa
+
I Hi et 11
i
g - ! 852 13
i it snis i
HHH FHEHE St 1
: S s : :
= : : =
Q H : HH T T 1t s
1 HE sas 134 3siis a2 T Das
; +H s os S3: 8 FHHS = 5
P2 5 H H 5s eets 34 4 . pat
L2 H e a3t HH > ' 1
= Pt s - = . =
2 ™ b : =
. : HEL 2 - :
. 5% T s L
3t o o
b
i H T
sie FH it
i = P 1 ! TR i
HH H £
) ¢ 34 u 8¢
Siities 7 H
H H
& et -
si5id H +
T
B 5 > e
* s i HHH
% E : ERiSi T isasa Y 2
B e nu”mnu H
1o 1t HE HH S . meue s
B N 2
! HE s sasssus: <1y yezass s 2
* 4 #i £
£ HHHET 1382, 58
: : i a2 o a2
: 223! i
- : : - H
: : e i
i B HE E =
HE H
H ] HEH
e i sas : 8 T - 3
28 ﬁl  § H
mu- -
35 =
TiET ez - -
2 T B pes H H 3
’ H saiiit : H
H 2 Hr
G
saaanas
4t >
H +
THT +
. - - - = =3t i - -
5 > = - - -z — 2
& - - S ¥

l



[ D olur Wow Hme domain Spedificakions 4 &otord
o Gyetem. B0lT-16]

e egisd PErjoimante dmﬂa&b.wlxﬁcscj
Byskems Qe Spedied dnkeuns  of kEime

Conkswol
diomain §Pecif(‘g,\:i<>rg ‘
cui)f
™M |
' ——I_P ,_,_"4,(' Albowakle everny
T Yk evsy,
o I \ ;‘
kol B
*iRp L L

Tk 1 Hu bme  kaken for Swspense. Yo
seadh 5ok Of W final velue ; for 6. Vaﬁ
5118\: B
Rise \ame'-

Ty 18 Y Eme akan ﬂ‘ohm?orme \:bﬁwum_!
!

e wnil= Gkep Sponie of bo cond, o:rmﬁm._
Syysiem o uanomdLamyeA Cane ,uf]\ver\\:g f
~&Wn by |

SEEq= g —Sm——- 3 1 TN ) ;

|




F Y 1

H\; \::\: il QLE') - CL)':\") :'.

& Wnk
gt T, R

e

é'\\'\(loo\h*f '\‘B) =

e
i - &in( W04 ky +e\ -6
{l‘&"‘
Waky
Qinte ,_e-e' 4o ’
Bin(Wr+8) 6

Wd by + =7/

LL')&I"-Y =h—0

Rise am\h= ol
| oOd |

Te i dofinad oo He Bme aken for He -

 guasponse \so steath Ebe Peok value gor 0o Very fivsle

e To dind Ve eaprassion for Fegh\am,&g@umﬁ
Cle) With 9ped ko = and equate ko 0

1

o
I cU:’))H:F o
; ~&W
d _e"ELOnI: L .
e el ) & (-€W0n) Bun (wdk+o) +
‘\ =4 ~£Onk
( = )Co.&( Wy k+e)dly |
Vi-g=/ ?

#

e



Puk W4 =Wn g2
~E10pk T
%cc&) - & CEWn) Ainlwg - +@)~ Oyl i_
V 1~ez v B
e” “mscwou:w)
~£Wnk
-_— U:)ﬂe “ ]
. *——"[gs\nfooclh-rcg)_ et ms(u:)aH(i)J
Vi—g=
~£Wrk
e W g Ewsesln (Wk+6)- Sino cos(uul:m@
yi=E™
On —&ua\h[
™ e S0 (Wi b+0)-0
\“—.—'z. W L ) J
C.On |ﬂ[l.QAE)
e W
AE k= kﬁ) °l elk) =6
Ch & SmCLDdEF\ o
\ﬁ’—? o
5
Hese, € EF:#D, So,
5§nfu9d\':‘=)=o
UDOL'\:P = N
I
Od
Peay  Ovensheok-
R P T

Te 1 dofinad as b %80 of ¥a
madimum PN JRIL B .\—&ch(ngﬁ\/o-()m.



SOV———

). Peak ovensheol = CU:P)~QCD<;)X
¢ ety )
Whene , 0lp)= FRak Sesprse all-L,
clet)= THnal Oteody Shate valu,

—~EwW
CtEYa Ym0

VT2

wo

Sinluutte)

Ak =00, Qk)ecles) = e S kta) =)
mz_
Al ==kp,ClE) = tlkp)= l”&g‘\s\(m\:ﬁ‘@)
Vi~ '
~8u00 K
= 1-8 ™ gnuilpio)
Ji—e* -

£ N

et ———

% I & Wn\Tg» &in (rete)
3

\J | —¢ % \

8ne .

= EN j
| -/: MP: e ‘——vz‘:e— Xwo, :

| 5?);\:\‘138 Eime - |

Te 3 defined oa AP Aive Yakon b&*&imﬁbhsé;

ko swaty ond Sty WOHlun o 8 pecified e '

Yo = E‘E—n=HT ( Fov 27/ ooy

s = 25 537 CS*H 57, Qamoy>

5¥4 & NESE—

=B o
£l



g va yeo!
w
((«W%o:gﬂ_ (,CLuA e Sy
Mytd‘mzfs quen v o
(i) = K@) |

e AR5 012)
b
po, )3T
. 337
Ao Zewd P&w
Marke 1€ on
i Z: ﬁoju)w aﬁryh Gheel -
d 3!@)m0 g yoot AoCed Jaes o9 gk &7
oy p—= =3 e
) Arg-t P> @%ﬂ
2~
4>
(L(o)'”)
=90




-
:
2
B s
: T 198 8s srnes
HHE it
i
3 i

T

S

THE
333333 13

33

I35

$3: 1

{332 333

-

193
Tt
1 i
£ e 84
| 53 1
| 533 o
4 e se71s
Tt

35 B3




437
A\
B+
157
A ks

AF o W‘; F&L té’d‘og‘kl?o :Ar\?ng;A'F i  AZD

A[13 ‘ °
Y i s (L) ol E583

A2N At (A
k<)
o (RS
' P42 NCEH ):Hc
SO MCL(,"C.V(’)J"(’ Q{v(}d\“\ I
Ung Rk 3o\uret, i

2 -
A3ty roCEH J4tc2®

A | K+
«

A
+K+ O

A T
A° K




Kzo
f%foua net Pso[ma*m' 5o Y6Or  Jocu) ARVEY
(s oches LM‘%LMEI aner
q. The ovesall Clamfet WM:% a /yXSKV“(}) lben ty

%,)): _.114357@— ki dosd TRk daryire 12l
L ". Denv N k(ﬁ.&ﬁ'd-(c furse et ke
A @l
" pyerhot § STeeds

dﬁy\mjﬂ/e t(g& lﬁ(,k CU"( . 6
OB)d\ (oop  Cramftt kw s
z \&
2l
2(r+e)
s clerd o e B . I
AOHGTE  Tattlentle
( WilAesst N e
' frecd kS
llﬁ e Vel XM Gall © g)mcnk;
6
A(AH-6)
£y D)  _ 16 .
20 A - ‘
(+ 16 ske p4led tlealse
2(aH<€)
-
AL |-bnHHEE
l'k dfmf)(/ﬁ ya® 0 o-f
24,6()”:.\-6

1_(0’8)% 216 = ©pn-




|
G 20K on =
Wil ol dgy\\l&a)j\}qc faad b zw

zie(tf)_\e
Reipant

w d@w\!«)ﬂ\“ &gg bl
Y e e (Vs )
3

eV 1~

- Ti -3367 - _'(:_‘[I};,:O'

o 241

4 \(\-oL”

~ ’( o
2 3¢ -ogolz

i o
ihr=s Lo
PC“ ~A\r”i. 3.9

overnheot * u{{dﬂ% zerp L

>0-52b

C:a.d(
Wi Ry UL ted e oxw",
@i’ﬂ‘w Cy= - fas

M/\V("z,

- pepys o [ R 1

-(6 @U-’n

\f‘fT]

_/_4

451 s

oL‘F’FT

Viol-

Q_bol

o\m

s (N\W]

. 5’.2,33




jo-DersR @ 1OJPML‘% Urda Fona P
At ”“m“ﬁ SN{“WM{?AP* 7] @%GSD hu‘{rkjtcv
tRe Mool @ g clend T
Juih  f Seasd AT g
e . L}_ﬁ
—Z(’)—) A’-’\L(q&w)’f"’b"

vndanyd S

eie (‘e:o
3
5,0 > B _
m /)LM
; > )
wim RO 4
el Eon = A -L’T—"f
V" =% S D Aen

| (o574}
A'/)—’——/)Lfcdﬂ“ A=2

90 (CO]:. _’\_' —_A
: A /)Lfft&nL ‘
ece) =L _.;.- A } t—Cm“’“‘j

A FzAdu

(feve &=




W el N ¥ e
)2
| N
:'2)_:‘.- o -
At No-wn g
, (o) — A2 |
e ) ct) ) 4o — D] Lyseom
— -
) | _ N
O DP)TF pen redn)"
4 tonl
U onte

N—Aw\iﬂd k&d back qyem hea emopw lGDPf(QMtd
Agoncion 4: GO 1o Find et pek
| : A(012) . R
& oefrlng e
e, Pedemtag  ovevphnt A aeftlrg
ack At u\{wx 5% | 2emulo D\P’i Iﬂ

g il = L.
BE= ampwe 54O
o yLirqonkn 2 AL L0
@ﬂ“:LO
oo 236k
2_4(()3‘4 e L
gen? |
4((5-@)”
Q(:o»l (6
_ ) HT'E’ oa)
Q‘@/)‘ UV - (i_(;i'i’\i‘i ,__—CL‘— f—:{"!:-_\.—z_[{—i' s ; (é;jqc,
(,)l’\\' {,(‘!l.- @'K’L)(O'qﬁ/ :0,()30@/&(
gd\ hiu"\(‘_ '__ZL__’_, & T( bl 7 7 SL“i‘]QL
f wvgs (e o) Tout ,




OVQ'{/W\M < ”P

"

enr[’;\'_‘_‘j‘—;{

sgn| =2 3‘973 1okt
Q.L{)E\-oﬂ,],o 3513

)

tar &__ %\3( 27/ - & 2 f2C
iu\#\ o-3leX 3-(6+
v 3 c 3RC
"‘3‘;;,\ g6 0 bl 6X3EF
£%
i\ pol Jexve vudaniymd wuV\o loc‘o (’qurtu ,\@m};z:
8&0\ &elec>) Q.,.Z’(‘;,n MUL‘{T W 0
o Stedy N Arale  eut and  caludate
A yalees? Q\PHJ)
) (i) = 2 oML
AH) (AF3

. 'r
yg e 3\\/2 U.N
T SreSe €0
jogel  stedy 2

A;;‘ﬁ d\/r(r"r b(ﬂ(’) \_‘B,r- %&Qa(_ﬂ"a &% ML)
pec) = Wﬂ

HJ = (5”’;;
zo(lJ o333

—

C(yo'?j—

% A
S Ve Stefe Q‘ﬁ—-‘—e,—,n'

2) &) _,.)-——)
; | -y Aafe eV

glAlS mld(— S‘N.]ﬂ
Qw)? _EB_ = r6b = )0
)




1)

—

{

PHR‘T-B.

Diewss Hre tosoudakion bekonen B ond - fraquany
Ywpene of decond 3w Byskem.

Considen & Baond  ondon  Syskem  dn Hu U-‘“td
| fudboth of on Open Soop Evonsfer fundsion,
(e =

O
&%+ Q80n3

Ls 5
R CER LI )

Py
B

Tho closed Joop loransfen  fundsion,

cls) Gits)
RO T Theems
) On
i 12800
L sﬁiswnsm
W o
RO Gigsansndy
o |
O - nediwd Jraauanw
§ > daning 90857
Puk 5=,
W) LD:_

. P
RS payagunbopoy




N e
i — 1 s el s st R A e

dinide \o% W wotbh  Numeakor  and danominakoy,

cyw) WO / his
R o= S s
R W) _ ot ) A8+
& wp o
C(jw) |
Rw) o~

- Assume WD
e =Y,

% n
I C L) ‘ g
! = =
i RUW) 1 - 0 Hiadu
i
mﬁ,{m, haGa) = ! [
VO-om =+ (asor
DA - '
J1-uuMa 8, 82 0™ |
o angle, IMQ\D) & e (éISU )
| -0 1

e gwonana jﬁmcwnnoj Can be obkained by
difseuncaring o magnlide DIk stepeds 10°0" and

"['rem.adam) _3\_‘?_, -0
M = [D-g oot +LL3102]V7' (
dm _ [p MohyPHsust ]—-\i(t—au’n“wsluﬁa'}z

au
(U+4L° +88%0)

-\
d = =
1) - qurtu e g2




0-40%- L L+ 87U
o =W L+ 880
LU 887 =0

Lo* =h- 88~
| Urs W88 . \-84*
- o

S e e —

a8 \1-8=

14

= ko (,_'_.,_&s&f T I

i

4

U=\ l-98%
we hJ'LDU) "}"Qlﬂhp
= W0
On
%mm ﬁw\c’:‘,
o B
O =0 J1-85> |
it W valie @ U in magnibuds and Fu ang
me_\:'mn, i
“D) = R 5 2
i . J1- 8l1oag®) +1-88> 0+ 820587
|
, Mlie) =
| . J1-aah g1 s> eI e E B8
\
N’\G\D) = e ! =
o b %= w8 N8> (1-82)
\
(i) =
e 2615
q s-* )
L | &8Y J R HA e
ot ko’ [ 1755) = ko (1_ | +ad™>



o e ()

Thu L B edpaussion j-uv e wvslation
belawesn  Hme domain  ound :ferw.q;mncﬂ clomain Specii calion

NV
2l D als §
A\
] 7 ’!\i N
N, Wiv M
il | O —Eﬂv
Y 0.5
B o 0.5 007 5-—; |
Mognikude as o Funddon G W, f
' é € 0o ;
8 >0,-10" l
Ny !
1 "
s ~
| PRhona ongle ag o Jundkion g Y,

>V

Pear swponse 0 Vime dlomain and fiuequenty |
susporse o Eme  domain depends only on damping ‘




5'
|

t

N BAC T T W P .

m1 :‘-.—-\———"‘
Ash-s*

A~ :—\:.Cm" k—%-si)
o o

7) Skt He  Bode plic ond detwiming Hee Byt
‘qein W fo¥ gdn cuwss-over fraquenty Wye = ved|aec,
rhs” o200 [ \\T-2013 )

ééo_Q_;LE\on‘r
e  Sussidal bansfs  fundsion Gliv) u
dokained oy stepladng & by J0 a0 Gls),

i
1

Gty =

i

\

kEr=l, hyw)-

Manlﬁda, Plo.

Comnen fomequontits osg |

(140+2-9) ( 140.025)

o) = W (joy

(o 2w (1+0-02§W0)

(o

(140:230) (140: 02jw)

Wer= 5 =5 sad e

[150-020

0.0
Tevm | Covtnon  Fowauanty(oals)| \ope (dildic) thange in S\ope (dblda)
(" - s -
ﬂjg.‘ﬁ' -] 2.0 Ho—8o=p.0
: 20 -20 -+ 8o =0




4
{
u'
:}
|
1

|
|
|
i
|
i
|

|Ehose plok-
|

dp = /Gilw0) = 1%0';\:@‘5-1@-\:@“‘0.02@.

;}

i
|

Choot, W)y =00 % sad laec
Wh = oo nad [&ac

Rk s alulale A ok Wy, Wy, W and ),

Ak 0=y, A= aoﬁng\um”') -.aoﬂnj(wf; anﬂng(o-s‘)l |

‘A o —\’LOUG']

Ak ©O=0c,, A = folog |l = aologts>"

ALk O =W = i 7
€2, A-[éﬁanfwom WOcy oWy X-ﬂ'oj E%J—}- A(.‘Dﬂﬂu)

A = Qgdb

= Sox deg 2483

A =lLgdb

W
Ak Lo:(Dh 5 A =[5LDF€ fwm Wey \:D\—Oh Xhﬂ%]ﬁ-A(m"%)‘

= OK_J-Dj l%%’H-{%

A =Lsdb.

tltodlser)| ker'02d |vafloicad | 9

05 -1 0-6  [vBA=1y
| N3 RN R ST
5 "5 57 g, 3330
Lo b3l i3 105,310k
50 843 | Mg [Bua1¥SD
100 895 1 ba.ly [pHes=2D

|
|

ot e i oy



o
)

ot

1

368 LIS ¥ B

eal

1

=EE

o

L Al
HTH
S
H
i
11
i
Ml
i
f
I 1
it .ﬂ
il I
il |
1
.

I ¢

1
i
I
1|
T
T
I
i
H
i
il f Hil
1 )l ]
1
$ ..
L] {
1 H LR LA
I 1
i
Wil
e i
it
1+ I
tt i
rete :. H
i i I
| il N
e Hi4 -t o
j i
i i
i1 B4 — - 0
I
1
|
= :
Qre8L 9 s v €

J.

==

83



Coleudokion of Kt
Tfe qan Gwss-over fﬁmwmcﬂ (Wac)

5 sodlaoe . TP qain 1 88db: Tf qain Cuwss-over
fw% 4 5 sodlaec | Han ok Buk 5%%,-}-&0_
db gain Showdd ke zoso.

| Akt Wy = Boad laec, Guin=28

Qolegk = —ggdb.
iﬂﬁ\'ﬂ:’l@’QO
Hee, (nes) = 0:03984§%

(1+0.25) (1+0:0629)

?)Dsiaw Hie Bods Plol and obkain gain margin ord

|

?V/W ﬁ‘mﬁm' . Guwen ban%fu Fuadsien | Gls) = =5(140:28) |
a0+l bs+100) |

s[N\\j—muﬁ i

|

| &5 +\b53100 = 8543 €WnS +0.> E
1" On Lorqooaima A We qek |
QO =007 Wn=L0

Q&tdn=1b] & =16 .16 o
A a0n ~ axio ©O0' 8




Gits) = 1501+ © 28)

4 (83H1bs+100)

(ls) = 0:15( 140:25)

3 (140015740 .14s)

=15 (140.28)

OXLDO( 1+ D" a2 1(35
100 IOO

#)

f

! TPe Adinusoidal bvansfen fundson Gli0) 4 obkaieed !
oy nupladng 4 by J9 - |
| (W) = o075 (1+0.2jw) _
: jt&)(lﬁ-o.o\{.jm“—ro.tgw
|
J; aGe) = oish+o 3,0) _
;: JLD(‘ 00l W vualhb)
|vogdide. gl

Cosuwn  foeswanues asg Wy :5175'=53maua.0.(‘.
1’ \’OCQ_ :“On"'lomlbﬂﬁ
[ choose Wt =0 soad [boc
| WDn, = gomad e ¢ .
a
§ “Tesu) i B SLo‘DQ dm.nﬂo.hslnfe
% nad |sec loldec A\ dae

0.15 _ e ~

Jw
1+0.2jW 5 20 -20Y20=0
)
o-olFjolt 10 Lo [|O-“o=-ko



AL D=y, A= aoﬁog\“"' =000y 075

‘A 2z =6 .5db

= oxlog ()46
(A = ~6- 5 db]

\n =28 5db|

Ak D=We, , A'—[S,Qﬂ pe from Qe oz

Ak D=0 , A= &.09.03\0”6 = 4v o \ '“J

5)

At W=y, A=B\npegfmm Wea ko (D, x oy T'}*—A(w"‘%

= —hoxdog 22 + (-b:5)

S

L%:J * A(ua =)

)

Jur W < w©, |

P&me?ﬁoh
- ke 0.20 - 90’ var! 010
§ = L64D o —00l @
‘ 2610) = yartn. 20 - q0' ‘[}o.n’O 160 +vaoJ i
(b 1-0.0l Q% For L X
larlead ~1[ 0D
O Eon T-0.010% ¢ .;Arnum)
o5 § .7 Lo 6 - 889 L —g¢
| 1.3 .2 —81.9 N ~g8
5:0 ) Wb 8 —9).8 2o
! g
634 Qo Mbb wA G
20 —IS lq —Hb ' 81180 = 1333 __“L‘sl.aﬁ__\l_te
50 B3 e =166 |- 1bTan e
LMOU 312 ) ~-9Q2H8e =10 |—1T13i7 2 "“'111
Qeth

Pﬁwﬂma*g W:"“'alé!'- =

Uan mm-ain



€7

1|
1
S i i i
3 _ ﬂ_v
: : i .
i H1 ] 1! {HEH 14
ﬂs A — § i i
- F i i T i 1]
: (s i I 1
S\ 13 ] ™ _ +
H il
Hit
I I T T i i i
20}k : AL Y :
h i i ‘o
, [t | | { tl |
S8~ E I i
J 2 il i i
E i T 5
I i NG
!ﬂ* i i i T AR Hf: F
t eS| H I i
- i 1 d i i
- T
- i g H i it !
. i i IR
3 i 1] H I
i | i i i T
i i i I i ;
u— il .~ 1 ” = L. :
k : d 1! i :
4 B RIB 4]
i i T I
T il m Hif :
- L Hititt I8 1 i T 1 t
i i i Il i
i SHTH
b | ¥ ] { LSS 5 ¥
_~ ~_ i T ¥ i i i R i T
i i il i IRIREN i i W ”
t) [ 12 1 1
I i i i I : _ 8 ]
it T i BE i i ]
AR 1 HHHINGES T H ]
I il Eh G AL | = UREE
| i S ol
I 3 8 I i ISNERREN
i £ il i - :
1l
1l
| 1 fit
S - 0 1 | 1 | H
, ] N i : .
e N . i I
g ¥ -
1l —— I vB
G 5 oL e a {2l VO | | a9
LEBL 9§y E- 3 168L9 S ¥ € 3 (B WA Bl it 2 s £68L 95 Y € 3 S GERL e b OE 5
(0L ¥ STDRI§) Vadyd 00T WIS g > 2 : :



)/ The open dmp bnsfer fendion of & el fuudinge

ugtom i aiven by Gt = - kel Yo polan
&“ SR d a%( 148)1423) e

Pl and  defEreie e Gan Moge ard Phate rrogin:

[ O\ -10, AlM -1, t\)\a)-lsj

|Godukions

| )= |
s 145X 1422) ’
| Puk 5=)0, ‘
f GiLi0) = :

WO L1+839)

Codunon :}an Ocy = 12 =059 42 .
Wey = 1= 150dbec.

) I

Giw) 2 ———————- ]
JRE0) (14520)  0la o Larte (st Lkad'2e
\ '

\eti) = -

WL+ - ha) W) 4 5@+ ;
LG\Q\D) = »C]o‘,\:an"\b—\:an"'a.m.

W |e-35] ok o45los5 |ob | o [0:8 | 0.9 | R

\e) 202 (V8 | 1T [ 12 (o2 ot |05 o4 |0:3)]008

|680) |y {153 -156 | b1 {11 |G |86 189 (98 ;zzq

G‘(ng N\Qj-(au’)‘ ,\J\ =.__\__ ':__‘_
2 1 (tiw) | o1,

K9 =1. 1286 _
Pas  ragmgin, ¥ = 1go+ dgc = [0 ~ 168
o =g

X



a0 20 L 2
330" - 340" - 350" 2
-l
>
40 220"
330 S
! I
50 ndf
0" Laot
ol 300°
~300 nd
26 290
- 10 1 70"
e 200
- 0 e
T 27¢
b W
100 ]
- 160" gl
11| A 250"
- 7%° ; il
A v,
12
i ]
i '
&) 11
I
il
J S , ' :
Wl { 230
U T - 120"
17
1t
1
L
Il
i A
14 171 220
220" ]r 140"
11
L
0 - 200" - ~120°
150" 160° 70t

&9



esﬁv.orm
G- ! S fch
W ey S ol i
gain ragh & phew. mergnt Caovie]
S Aot
M pedoeds- ;
-—ﬁ/’f—'—’;“ K,,Xoid""\'

(DDV (raw)‘u h;\c}m’\dﬁ o /)l-‘f.\KM EA'géacn Ud

y
O L YRR i

/_Wd‘)) 5 i il e 29
/a8 =
O agn}fb& )ohw angle
.——-————-— —
o o] o1 "
~}23-\

o
b- M4 (,)": 4553
qqos) =105 —let-S
—(4843

g “’L}“" ~p-3l62
C1g43)" ° b _as21

|

y

& Qse.?.l.)-* =6 6059
+©

Ly

- praw e Bode plet & Tvamfer funcken Gl
PeforrWe  gasn rasgu € phf«x MangW[wffeSHw}
e Gwtant (X0

] | /s
¢ /JEHozeMoE

Stepp!* fonvert (nfe
.; =] . (/(
own) AD*O’bﬁ'V *.2.]
¢ Bpd it a2

SYSZL :
pm——
Mo e gﬁ.‘ G)‘edr)g\c The [alds

—




b I orm leop  Cramfe! h:\cm:ﬂdﬁ o NP ;A'géacm%
Crn)? I i Lt VAN
OIF gy Shsleh T JEATRE A
5“;” g & pher mesigin? v e

Sdileio?
pucdaeds-

M«;——ﬁ;—:——-‘f‘ \‘055@
s -
OY?” (i (124

. TE vy
() |7 o Ve

: LCQCJ‘)) > —qp ~tap ~tan | 20
- ,u\agnj(’uﬁl tohmc cm7&.

~{o1-0t

- —123-1)
O, g'm”)-%ﬁ —lel-S

s 1AL T e
. 61) 120216 =
_)_S‘l’q

3 jy(p( Jvamic neken G -—1
Jefermi¥  gaan  TAAGA { P}mn maxg @/ [nov (6]

Step: ot (ol fre C““r““"" P

L . iE

R I e
awy mﬂ /g[mo,eow‘.—zzzj

\ g~ £ ~ - Z_—LSDE
gteptt Flnd (F wn'=S, wn-
ke

postule, Sug3° 1o s
LSS

—




r

' SQDF" ‘
—5— :
) —-20
\
Q2 30k —4o
— o

AQ_+3MY = wn

Lot W0 Yad|2C
garr at  w:oy

:lof-ag 0'4 s
:Loeoﬁ“ ; Frleid
22506

Ckow\ «wh = lOXa(R'%L

o ST
a6 —eoleg Lﬁo&j:'[‘em

phm
,\rcm*b"

G" CenX P)\&M' aﬂq&' &
s J")

Chen) = o
Y0200 4 ok
O

Stey

Jorak
ang e

—_ 2]
~)22+3
—2b-§¢
AN
L1

—248 /




zZ
z

.

L 6. 8L 5 S ¥
" L0ss xS3140 §) ¥3dve SOTMIS

N

€

i
TR

T
L

364

L .

SO S

= PAANIPER Sa

L

=~ T

-

LeEL 9

Ll e

TREAONC L L S

s v

..
"SEM! - LOK
s -




g Skefch fie  Poake plov

" andk :
Gne MO0 defeipre  gain a
gjg a ::'i:f” s ”(‘a'wac /{—unclim
ff fadback Dk © gijen vy

Gp) 2 ——
X 1704a) (io15) CApY 7]
®

Step!”
AZ45 .
age) = W/)(Juig@)

smgﬁ )
CoX ¢ ¥ &(@qwz ncien O

19o4d> "
=2 =
O'Z"S;J,, e e d €
o
\Hof\é“" ”
O,L(D =i }omf”oa"
W35
a.
Maguites P
pwfma. o Tabte cjt wt-"\ff @\Mal’
Texm cf ehange L7 A
b S pe stp*
pE g e B
| - e
Hok)e asvgl e i
| Lo radd | < <20 e
HO-1gP

choone L= o-1 TW/KC,
Grain &L wq <o-l
26% (o _-so0dt

& LGebg_’:_?— =
i w o -l
g awn ak WL ~adk| 2¢c
(o = (204 AL

=2
s TS
9 e Mw:ta>‘iad/@¢c
o jop kol (5, )=—imet 46

> —Mn.uj: (00 v ad [acc
= —|L-04 —60 o) =—71270
ng\gm’ i 9—0((,-




Phar plov '
< —19.,(’4“"{ @-4 aD) — Ean @vl@)

w P)\Q/)e_ angle
Yl =P
-+ —qS-7
o o= 10#477—
1. —’34‘ q
< — |80
—2013




]

Am
-n0‘1

é{né‘!g

HH
SRR
-y
i
s
—
" =
e b
i

i

3

I

e b

!
|
| 9
L
bad byl
E
H li
| &
-+
T
i
|
..-.

-.-ncn ¥

-Q

H4

" :

M ;

SHIEERIN

T
Hao)
X
i




PARTR.
19) Conskoust: Wou Routth, asowmy ond dutonrine. to Srokilily of

o dyskem whete hmadBiukic equakien b
6
S°+ 385+ g 4182420 H6S Hib=0. [Vip Iy, M)T-13)

5- Solukion:-

T osatBshic eguakion q +e  Byerem l‘“)
404885+ & sH +1 824105 bstHb =0

e ——————

gH, 1xg-bx! X082/ ) Xip-oX)
) ) )

} 55 I 1 Y2 16
5 5“', o 18 \2. 6
3 ’ \ 6 B SL‘ ‘. ‘ 6 8
SL‘ % ) 6 B g3 1 \Kb-6X) IX8-8%)
3 \ )
o) O (v] 53: o o ‘
g | 3 T auailiony esuakion b, g
a>. 3 & A =81 4688
_df_ =k 834123
S)‘ 1' 0'33 dS
i gt V2
§ 4B £y 3
o iy o dana 4| 81 1 e
e 18 5 8 8
Codartn c&muﬁ'& Uy , Y0 34 o v
. 3%3~8%)
Sign W\&Q . Hente e Sysrem ¥y \'W\'“‘d‘l? :,. 37"‘33
; : £ 0.33
O« rroognally  Slable. o . 03g-0xd|p.33
Auﬂ:l\'\ﬂlﬁ ?‘D“I\DW‘;‘D’Q) 6H+6§1+8:0 59 L8 ;
2 6248 =0 ;

Roautk:-

' Yool am, X = ~2 ov -k,
Tha voold o) Qualiony Polrenial iy S 3T & 3T

Rood e +iVz -7 , 2,02,

sy &y Miwedly oc marginadly Skakle. |



e

b) Ookenming Ve é\:ob'i»ka of Hi  Syskem cosewsponding Fo Eie.
immm\ac copakion 6%+ 844283+ 26™+354%5=0- Comment

ot oo o ks ing el 7. (1720

ré _—
| Qoo .. . ]
m hosotimuin e eauakion L a7 4 5142 3423 351570
|

-5X)
| S . = 8K 1%
1 . 1 2 J : :
: 5‘-‘ g 2 R 9 0 -2
.? Roplate 0 Yy &
; 3. 3
5 & * s e P 1
1{ 2, e+ 5 gt . Exa- (-2 EX55 —0X) |
> . pi z E
oo L5 tuer) A 5 |
. & l
2242 i |
S . A2y (-2)-[5%€) |
8.8 e ;
| 22 +2 i
3 i e ek & e
Bioi b s'r. —(se%hetu)
| gy 2 3 242
}
E g®, o -2 2e+2
| & o 5 ~(5e?+heth) ’
3l V. 2849
: s . iy sﬁ ) 5‘
]
51 %
Rodudl

| &WQmmuoélgnwau;nﬁmtumofwé
weosy Went e Bystem L unskable )
* Two ool tew  Ying on suight Boty of § -plang ar
Rous ~vootgow dingon Mfk Lot @ Hoplang

PR SRS,
et
I e AT bt s - S— . trdbct PONEES, - — ettt ot



9—) ‘T‘e\n OTFE  of a umhj feadbatk  Byskem b given by

K

; G\ 8y =
; (542) Csth) (465325

Iﬂso&.lmbon o0 o tlosed

fouquendass | 101D _2013)

(ax2) (a+u) U

- By opplying

)

'\:Q’\Q é\:o&;\&}!'j of tlosed doop Byokem os & Justtion of K.
Aho dulpnrine e volme ¢

w whith

D.oof &ﬁs\:ﬁm

e Uosadmivhe @owounon u,
24 bsr25)HR=0

5’ 5 2004K

102

=) (s246s¥8)l Shrbst2sHK=a

Wil towoe Suuldined |

Ko lubon'- '
THe closed foop onsfen funddien,

e) Gl K . |

R) YV NTY) = L5’r7-)(3""—1) (8%468425) 5

\

(s+z’)Cs+q)(&1-r65+25) |

CLs) W . |

R TR ‘

RS Ls+z)(3+u)(s’+es+1s)w 4

Shais? T Lo g S 200 TH=0-
al 69 gL 1Xbq -3 lX[l:oo-H«)
i ‘ %
5.‘ -l
g% Y 198 6.5 200K
£ 165 IS uones - lowdnl
2™ 525 200K L]
a' . bbb.25-¥
. Gbbr25K e
“525 i
o, bbbi25-B X (20031) |
‘&’ L 200+K 5245 ’i
( 6bb -25-1 ) | 525 |



| Tt e fyden ko e Skable, o  Shoutd ok be
any 4ign tlwga,b-knm dweote ke vabue oy W ook
fmel colunn omenls ow PeSilave
Trom 4 son, e Byygrem o be Stehly, (bb6.25 K5
Bint. (b6b25-K) >0, Ghouldd be bess+ban bbb .25 -
Fon 8° s, Jor At Bgeem do e d¥ahle | (2001k ) ¢

&in G (200+k) >0, K Showd be Prates Hhon -200, \ouk

Padaed Vol ¢ K Skooks fom p. Wene K Sheutd ke
aam&:m Hon 7o .

L The Jonge @ X 4L 04X <bbg.os
Whon K=666.25, 48y aua.Lﬂij eopokion beiome,

B 584 2004+K =6

S5

8 b5 = 45106,

W =4 . 06 S04 J& ‘

=65

Rodult:-

4

* Ty sange 0f W Jov okabiliby Ly 0LKLb66.25
4 Fha Sysiem osdillalns When W=666.25

%« rl'_e& &W (&GSMG-E\O\’I, Ww=L.06 913&[&10




3)

1

{
:

{

Doad Wi nyauids ol dor e Gyekem  Whose open
Joop Yongfer  funtlson LS WLS) = 5(8::? — . Detwenine tue.
Targe @ W gor Witk tlosed foop Gyotem Ja Skakde.[oey-11)
G1L8) Hls) = B
5(8+2 ) 8+ )
GLe) His) = a

Ao § (14-055)(1+0 13)
Nyaulsy  Conloue

0.05%

GLID) BHO®R) =
Jw O+osiw) (1Honjw)

- 0-054
Jw(14+)0: 61 ~0.055")

0.05R
(1-0-650*))W-060"

p. 05K
_0.6 ()1 -005) ®)a ;

Gljw)Bhw) =

TImogirony  Ponk =0
O(1-0.05 WDpe) =0

2.
0 = -0.05Op T}

A
Wre —%756

o

Gl wle)= 8ot
_0- 64D

Cl30) W Gw) = ~0- oo ﬂ

e s o

154
v



B P o

WFH"S 0\-} (D“\:w C\'- (_Q =0 o (Dz'fwj
S ——
»O5 K
(L) Pks ) = =

T i | SO
301+ 0155)(11013)

5 =)
- 05K
. % = _—’________-—"""hn'

0.05K
' g
W0 {Tio 503 las'osw, \SH(MID)‘M“D
uwynawd = e-osk |-9b_karlo 50 eribin

WO\ irto 505 ( 1#oF)

At ©=0, GLMDHLW) = ov|-R' é?

—
-—

Al Deoo | GO HED) = 0210

]
i -210
NI vy
ACy ‘
| od
l w =0 dD= »
! ‘i >0 —-\éo’ (v
x{ =00 K
! D=0
é WV _0‘0.

Moppny o4 tonkoun (a: (W=- e o 020
Tvene  Plax Plot g ¢, :

i
‘\ D 4'\J\[
% NW L =0
-0 ’\ o =¥
A R
Ca%t ~0.004 11K
A4 \JI I




g

fMO.FPirg O:S' onkoun Co @ EG = B2 ko "‘NQJ

| - - Vi QI8
o+ R>e0 D 14+8T= &T £ 6§ 3 Re

Cuis) Mes) = 0.05K
5(140:55)C |+0:13)
- 0-054
5(0:59)( 0138 )
= 0054 »
o 80w0ss) JF
G Bis)= K
_ 83
Subskikuli , & ~ bim R &3¢
R~eu
G HLS) = K K
T . 2 “,——‘—_..
R e ,(Re‘w) °°Le'w).,3 ;

GUSI B = pe¥

S UL

: ~) 3%
when @ =%y | (L) HEs) = 0 e 2
y 3K |2
Whan 8=-Fj2 | GUS)H{s) = oe> .l “\/
N LE
s':“ll ;
9(’00.— 4160°
& >0 T L
/ l&'(92'-"‘}’2.
9‘__,‘5")-
v 4278 {or» ~ 20

MOpPig % e Gy Toa-%ls Vb %))

For R0 B 148T=| 2 5= LimRel®
=0

(s sy = 0. 05K a 005N
s501+0:53)( 140113)

Gils) s ) = %

7

561)(1?




1 éll.b, é:Mm(RQ3G

R->D

G e 2 L e ikt
L qpl® 0 elé
GILY BBR) = 0 e
when 6= ~Fla, Glf) HESJe o0 @3>
Q—J“”}_

whan g =72, GUEIHE) = e
/PJ\D Hos/r\JV

N < U
= > O j
| g ¢

Complele Mt\w\: Rlok.

=%} 0 ;je( ® >240

-—-H‘JO 5'& K 2240

] e

| =0.0mf{K

Lm0y volue g K! (| 450) poink |

—0 . ooM\ K==

EK =240

K247 [— +O0M )1 )Y\ 230 =-0:96 [T

= 0K K 2220 =) _p.q2
*Wo entilervenk-

K>Q_Lt0 "O'ODL”-“J\ =>K=2'§b =) ~ "
=0 00411k = K =240 =) ,1,05&“'3 l ~.

A

Thoe. @e 2 entindomonk <y ekuoise direio n
qt(‘:mmn.opo\esonmq\\k-\nﬂdoaépm ‘
4 Two totiuwize  enualy |

L - . S——
s “ Ernestieta—_ - I ——————— i eestip0}
7

T

lo&

"



D e - yt—

) Dross e dlocksdcal equivalink  Giesit of dag
Compengabyy  Gnd ohdeain b \mansfen fundsion.
Ay @axploin Hrw derign Protedune Of fog
;c,ompenmkw-[m\?-l('o:) |
ﬂo.g Compensalzor - |
| Compensoker V0T o tasadBdsia e 0()@
log  nakasorK s colbed log Compensalzot. Tha |

I,Qgﬂ Corn pengaloy A o fow Pass  Klken u)l,,zd,\_g'

j‘@mu e otdon of Gudeem by 1.

Trargfen “Funtlsen  of 1__Q3 Compensalkoy !-

L ‘——)scj/

Eols) = =il ng_—s—_%-dj

R \+Ra Y2
Bols) | R
- Eils) R4 Vs
| Bl . R84 1)) 5
: £i() (R SCARSCH! )i?é
Bols)  _ RasCH)
ki {57 R)SC""RZSC"\' )

B ] - - o .
v M g ooy S s e a——

1 <

)



o ——— et e

BolS) . g (stlme)

i DA 2

B o) gist RAE)

wikiply & dividad Y Rz,
| L) . Ra (37ge)
| EECS) SLO T ‘
R ) el
1 Buk e Yansfer fundden of lag
| Compensakoy ds given \DU,
| G (8) =

i
e ——————— A &

) |

8+_L

5‘\‘-3.?;—‘_

—@

On Com?oa\.'mj ®&®)
| BolS) ts+J—>

T eia—

B P )
Whene, T= (RQ_Q and P = (?\’\‘ﬂd)l'ﬂl.

Thhe \anslen fundden %L“Q Maknety 4
‘lﬁ T4 e ki 33 Nk 5W‘Q‘L%

I an a,m\:ﬂ.xﬁen Wit
iCO.ACQ.d.n, Wit Re  Nekwovy o % e it

'ﬂ) = »
149pT -




| ‘é—Pﬂann, &Q{J%Um\-:otﬁon of .Qoﬁ CO‘“?Q”SCLL’O*
| N P iliian

AHW
Sthr td

StV pT

s W, T>0 and (3>\, f—o_—-g—j(——
I = __p—:f-

| Zoswo O ﬁﬁﬁ(‘-om?msa.\:w,zcr__‘? k
| e o Joy compenamber, Rt

f e Jollowing  Sleps Moy be followed ko
! &_QS"\%Q o -L“ﬂ CDm?Qr\So.L-w LLS"\f\ﬁ \DOCQ-Q- ‘?—Q-Dl: OU’LKL
Lo \e  Conudad 0 G O Eransfe funckion

D_L) \lhﬁonv?m%qﬁo\ 5@3\:6'“.
Skep-\1 Unaoobe He value @ WK 4p untompensatad
ékgﬁ—a.: Aokt A% Yoode Plo= unwmpermﬁd:
|
i e, )
?unwmpensw 6-@3&”" f‘o‘“\'&" foode P‘QD\:A;I;J\L_‘
;'P\\wm masgin  dod nok  Bakirfy :ﬁ/& FuauLe %
Aoy Jow  compensakien A teguised . j
| é&e——\-\L&\DO&Q a Auilakle Volue fov Al |
- 4 6] At Comnpensalad  Sysrem, i
T EER )
e Yy = dogioted ?MW%L“
N — Prose 090 of compensalad, Bysiem

IR

(etd) =




Now , '\?ﬂ = qsd"f& g
Whete , & = Addikioral o J.O-g o Q.OWVPM
aﬁ é\rufl: an gcun (91088 —OVeL &ww

‘f Chon8o an Jdnmed \Io&u.& ot &= B |

] JE%?.:E Oelenmine e row jowo (903s -over
 fraavancy, Ogn' The naw Wgen B i Srasensy
logesponding D o Pras mosgin o{ v on Y,
kode plob Of Untompensalad  SEm.
Lk, Gy = Pras of Gujo) o Med geln
Goss-oven  Frequancy , Wgen,

’ Now, V =1%o+ o) Pgen = Vn-180"-

| S Dol M pooamdtin, B of W
100*“\:01150&::‘! e Value 6§ @ M given oy e
 Magadiude  ©f G ad= vew §oln lswes-oves
Jrequancy , Waen © TFrd e dlo gaio (Aaen) ale Mow f
3"“’ (soss—oves  Joeamancy | Ogen |

Agen = olog P tor) P = )OD%C“I&(”

Spep1r Dodpa e e FHANfeR Fundsion of

|

4

|

f’ .19.3 Corpengal=oy -

f Plata tPu 7o Of At Compental
!

;

| Oﬁtﬁo“al:mcel._()j ok \‘10—)9‘ Q{-*\ﬁrz new gadn (oLodseven




Gete)= Ot :P\:Ms'r:l

&+VBT Vo BT

J [T\ e s

\/i
-m]h

Slep-8- PDelmmineg Hu Open loop \mangfen
:S-unu:\on of tompensal-ed Bysem . T—Q/LL,QQ;“]
S connedad Jn Bostes Wit +0e

Cornpan Salzo
Plonk -

T4 A0 gin  poteduke Ju rok Sofudied,
, Goin (VMp)enbe

| pun e obmnuskor WD
| J‘“ﬂ CDmT)QnSQJ:DT

odded An Smia WOt e
| e open loop \mane fen fundsen f e
fcompensai’ml Byjsrem 1

| Crol$) :.ng (e €s) . s

|
}

L LS oty
(VrspD “

R
&G‘t’m = (--——\ s >Cn£&)‘
\+5‘3-r.

. Qkep-9'- Dolpncine A0 adcusd Prane. mmangin of
Compensalzd  Bystem. ., -

| Vo =180"3 dqc,

| af Abe 0Uzuol  Phane eroogin 13 8abivfel

| dbon e dasign b alupted ofwsunise  Sepeak 0o

(pratstan, dgces Bl da ookl £ oa gl e




Alae  eaplaie e dosign Treotadume

E)Dm dhe wtk‘mtol eow.wdnxd. wuuuLQF }
!

l

aleor . [0 l0-175 ) ,

:}u_nomon
oj Joadl  tompens

Lasd _tomeensokeor
!" —A CDm'PQDSQ\:m ‘e\o.urg dm%bu(ﬁi

'M noboork 13 Godled Joad  Compensaloyy . 5
é 4 o &inuscidal Snpuk  applid ko a '
Joad nwotk e Sready Staky  owspuk LD\J)_Q
fae  Phose Jead  with Tespeck ko o dnpuk.
| b Jood  Compensakoy A0 @wane e
Rordusidbl , intowans the  Spead of Jsponse

and oMo ampwe e \~rangienk Jleaponse

—leod  Compensakny b o J?Aiﬂ\'\ Pass |

flme
o & A |
[ 7
E.‘r) RQ_ Eou)
Cols) = Eile) X B2

R2+('R\\\‘ISC)




b e A A e v o e bbbt RSR—

Ba
Rat [ Rixllsc )
R\—}-—-—

Eols) =g l8)

pet E](S)

; —)-(
| "R\::c-ﬁ-\

Eold) = g (s) Rz

|
| Ro ¥ 1
| ; RS+
| E‘DCLS) e o Ha _ Ra(Rise+))
~ (g - =
= Ral RS R RaR\LARAR,
R18C+ )
Eols) e [ sr)Rie
E; (9 Rpee | o4 RiiRa
RiRaC
Eols) = 5 R,e
e )
() 5+‘"‘ (*——-‘
E (R G P’J.}R\"\"R:’)
| Eal) . &Yl
| ok 5% VT,
Whoe |
Rz
o( [l
Tefit i : R R2

‘é~?—°°m mmnnhahon of Laod CmnFematvf
| Pole o) lead compersabor,Pe= -

‘S\

Zosw G Doad Gompensakoy, Ze = =

4

R



e e A T e  eee POI O B P S G

J} :)w
e = N
< i i >
i o<T

o I

Aotie) 1T phase e
{ | | .

, [

uéq On WJe, = |
Protadioe for dasign of Jead Compensakor using
looda_plok'- o i

TP a—oﬁ.ﬁnwﬂr\g &tepy mMay e foltowed
ko dosign e Jead  Compensakor Wiyg boloplot.
ord bo be Gonvediad dn Aoy Wit dvangfes
‘fundf\on of CDumc'h& &dg:\—em

!
| Gre(8) sl Gils)

HLs)
! ORp-1- Choose A valuw G K inunwmmdtbl:

&ﬂs%em o moeok e 5\:€a&tj&aﬁeoﬂmnhmmw£-

e




!r JE?E:‘E D%w& +em Yode Plot oa w\mmm
| Bystem.
| Sep- Delomine e Pram mosgin of
Unwm\aensahA Bysiem Fom bode plok . T e
Phose  masgin  does ok Sabiify o Squivoment
\:ew\% Noad CDmPenxo,L—.w A added |

§lep-lyr Peliamin g amounk OF Phone argle
Lo be  Conksibuled by A Joad  nebuooris Using
e Goada Ju e elow.
O Yy -V+ €.

| d) -DP\'WAQ lo.aol Ofg)é
éJ;P.F'E © o mine e Avansfen funtkion of
M C,om?en&ﬂa\:\r(
| G lsls STUT
5+ Ve
o = 1 =Sndm
\ ""S‘\I‘@m
\
o
Odwmig APe  opn Loop Avansfen Junteen of
Compensalad  Byysiem e

R—L 5 T | WT

0 it R e B e : : -
(\7

| WOt

—
—




-
oz 2 o
1

e open Loop kansfer Afunddon of overal

Sem
| Sy ik s e BYNT . faikd
| " = 5*‘/::('!‘

' & ) +s7)
3 = : (‘J—L(_g
| ? (F+9xT) )

| +8or

S¥ep -6 Nesify AP doign . Thnally Hu bode
Plok of b Compensalsd  Bysdem cﬁsrmma:u
Neify Ot b Sakiifies the Spedificalzon

15400 Pham mangin of e Compensalud
Syt 3 Joss an Ale  Seauised  Phane rroegin,

s 91_0_{;%):\:&{ é-\q: L—(\:DE1\.:Q.H.1.V15

ng



fv(“)pe,feiﬂ;‘f\* the

b5 b R (ange & values

Chamﬂuigh'f%)m dexiiled Vg mdble/(’}a)b@ﬁ
Q™ @ State) LAVIE]

/53 [ 4 2
AL 8K 4 3K (i) 4
Kl -
K 64 o) 2
Sl 2 346K
A 3k _ff__j
3K
AH
N 3K relh
.-—-——-—’—‘:O
3K
31«’}6&4 zo
K= b5tk 25
Bur K o:J«aHo, v oduto
85 K2 05200 i
1k <L 05266 rhein 3K 46 (4= tve bR
= So (#) 4l<<o-S).£>¢
-L VG )
A%Dﬁ”ﬁ“ 'ma Mto el lﬁs‘ "n“(:"‘;’}j { @l tack
W of ! ¥ 0wz (<
0‘0 quk ““”‘ = (,M"
rionec! and Pham mangin

the /)wbcal‘w (i
fr= 56% 1 ol (4] :
wid How Vadil ‘%K":#‘i‘lﬂ)’d

o

°

Stbpl" f
[0
& OLIE 5 Wil
At

Stept? Draw  the Boa pi*




It
11
1
-
i} :
1
THT
T
1T
2
Ir
, i
N 3 \

SN LS Ry e

]

RS PTG e b TR S 4 VSR WA VAl o

T

T

o i i

*

)

T
HHEH
1) ‘

Hit

~ "
ﬂm

~ -
]




Pak »: W@
. : ‘o
e\qw)L Je e
CU‘M‘ &‘ |,’3w 20 L
o izt 427
pecpae a ralt-

s | Tof enange i
¢ ,S;,OFQ' Slﬁf'_
o % —20
4% ]

r B ot
ot 20 40
w: o-1, J_
qah Ak 920 0 ~2 e
: adog 19 220055 740
w?!
gos b
- 2oy 2= W0
w:
(aq:m ak :LOLO
= 20- ko 3(7):—10
phax ongle- —010-‘“'“"(”)) .
S phare |
angle
o “Ag1
o.s "'“6'56
: 135
s —~(b%6
(0 174
500 1988




—;O\c,('))a\u) &

Kul’ azje’ 3o ) O\¥

=—40 g iw 3 @n

: . oz~ k2
M e P\\cw- ang =
o 0B @m naxgo: AR

Henee Agn o Aatiafied-

—3o ¢t (4030 9
110 6P (o g
A(/y”) \ Fo 3 2 ) < -T"J “d“)) —"\‘;0.3‘;“40

pund O st 1= S 01 2 6.9
" TASingw T Son (14) g
[ -2 o
S(’Lt‘r “tnd 3”’“ .al.el”f]ﬁ Voq pd
Bk
fit e K0
S*(’@S Pox % 0\76“’”
—— (aJA[')cﬁ
_‘{@ 1Y w wwm:d-t
M | e ___’______,-
SO B R -
e
203lY 7(‘ (1487)
‘ @V < z
e Cﬂ(_(h) 4+ O-}"’fb
ToangbA

' angt,
S Fina oupo pra 24 " o)t (310
— - @3 s

il




B Uoing &oum Qyifevia M?fn@m e

Ay 80\‘“\ \’8 cha fade 0K equad PN @
AR 42 13- 416AS 20

Com mes  on w(ﬂ/nm 5% ypol ) 6t c,kccw.de non< ua)lb‘z

LApﬂ’J

e L ]

1 |
31 | 0
A l% | '(’

1 - =
AL.N: :

‘ 0
A |l&-:ﬁ ©

3l
37 l"'g't M\r\lgﬂ."l“\ &uof cdtw:"
rhase W i Lie o L"?‘S“ﬁsr




A i g A

¥

PART-B

i)-@%obhl» Wo Skakh mmodd Of (=20} é—as\;em doseubed \oa
| wo T

| ‘ . ton -
He fulali randen §M NTS Sygr

]

| [alg-204)

’éoﬁ.ul:icn'.—

1

| qe)y, .o 2

] U 546417
i

Ute) [ 8246511 = 50ls)
a-\4(s) +baUta)r146) = S06)
'ro.y\;ma dnvense daplate bvansfym,
4 +ey+iy=5u
Scode  Vostakles,
Xy = YR :3,)"\3;.‘:1

d, & 5% 4%, =Eu.

7‘<2 = SLL— 6X')_"’_‘X|

SQ\ =B:'X2

X, =%,
Skak Cauakien ,
5(\27‘9_

Ky = 1%, —bXoHSU -
é’hCLtQ T"ﬁkf‘ii, ;

AR B




b)|

O w  \marsfen  Jendsen
Jollowicg Skaky  medal

e.

O\,u:r)ul: eauakion,
Bzx\
Oubpuk Mok

80 o))

:E\ oj 5 :D::EO]. K_N\\j'- QO“_D

Soluidon'-

Fransfer funeion, 122 -CFs1-AY B+D.
VS

B 4l L=k =5
[’3 ol _ o} !]
o 5 -6 -5
91 ~-A = > e
+ b S4+5

51-A

V1

(a3 AT = ool LD
[s3-A)

lag -8 = |2 =
6 95

= A(s+5 )+b = +ss+¢
St+5 |
RSP 1
odjLsx ~Ad= | ™ 5] |

modad fb‘f\:l)/um

A= o ‘] 'B: S]
Sds\f.m Le ik [0




|J+s

[et-a]" = .} 5+5 \j
a*4ss+é | ~b 8,
R
I S 55+ L
b, A
s™55+ 6 = m
Yl) = Clsm-a)m+o
ULS) Y5 \
| =1 o) [Fssre.  SErsatt
%) i
|
| “reert | stes+6
5+5
) [‘ °] 5ot &
-6
s™r53+4L
Yyts) - 5+5
—— ._———_—-_——'-
g A LR

Qoluldon~
W

A=y 1)

A Jte) = el [SI~A]~‘-

S5i-A = 5‘0_ L .
o ) o |

2) | Obeain ¥ Skl brangison malsit for Yoo
Seaks  modd  Whose  Byskem makna A s Qiven by

TE 17 _am
A—[o 1] [aalg-20M]




@y (e
& ~)
(8-1)%

! )
(3-1)*

S—1




Ols) S35 FHerh

Ys) [33+'Ssl+\‘ls+e] = 3Uls)

a3yes) +5 STV + N F bY(s) =
’Tayu'.nﬂ iﬁ\l%a. ,Q.o{ahm \exangfoim,

v L5yl +bY=3u
Sraks  ~ostalole,
Yo=Y, Fa=d =K1

X3 +9%3 F\%2 6%y =3W

';QB = 3u - 5X3—\\X2FQ?(|

7.(\ :xl
Sealp. ™Mokrix,

A Gren b Chosadisised by W kvangfen Mm

%% ] 33+Ss°‘ins+(, - Tdoniify . fiost Skols
03 o oukpu . Delimin Dkl ov nob Ee
Bysem b c»m?.mﬂa Contswiiable and Olatsoualale
[al7-2013)

yI8) 3

3008)

5‘12 ‘j =%, %325

\

Ll




e ———— e e

B e ——

OLLEPLLE Couakion,

6 Vv o o) o
L 6 o6 ) 0 3
sl =l -5 3 =
\ 0
AQ_EJ " 0 O 3
0 0 ) 3 |=|-I5
sk &l =5 45 L2
O 0 2
Q. =
o) 3 =
Y -5 b2

Q) = 3-1): 27

180 20

Henty e %swn 4 Conloetabl |




L)

]
i
| ObBoswa ity -

v

Q;:Bﬂ ATeT AT

g '}
o
{o
HPTCT: O ] —(: | _ @
f v R il I
0 | =% (o] 0

e — AR —

G
1

1@, =1

Hénee o éﬂs,\-em 3 ObAswakls .

Ut B Conkswovakilily  of e &oﬂbw' Skaly
spat  Sgskem. [MIT- 204 )

%, = hatla

%y =X

')‘(3 = -2K :?_"3)&3_‘\—\)‘\’\“\'ll .

129

K o —
ryeverveTrmrr— 3R ettt g gty b i — J— ey v .|



\Qc\ =\ (-\)4.[(._1) {1+4) +\L’1+0«)]
=\ 4 atw) 1106)J

]Ge\ = |

18\ 0|
Mence tPe  Busiem Ja tonkstoliakals .




i

ey

P

2%

ues)

éUM}jm-‘,

%2l8) A L)

X 08) =

8+3

Xals)

49

b) Wauh e Skaks  equakion ffm’ \:&L &as\im ém
.m 5‘8‘“’“" Tn  wWath  XaXa) Xz o e Skals
‘\Jeumé Oelmwnine  ohaltie \2a  Bysikem J..scm@ﬂmﬂdi
4C0n\=€w,uo.kﬂ.o. ard  Obémwaldbe. (WD~ 1=, Alm ~11])

>

p 8
S08+1)

[xals) —xafs)) bz

N
8la+1)

[T %\(3)

5(5

\

o) x\cs) F8%109) = & X2(3) =2XKa(s)
Ta,\’\ma I venge J\“-?h‘i mﬁ“"’:

\x FX, = &%= ax3\

T—3 5

Xals)

-0

Hils)

X3l8) = SA(s)
‘Tcud.ra dovense faplag  Erangfowm,

X3v'=-’)(\
B ——

—®

{

R,(8)




Xa(8) = {uis) - %,ta7] &_";:)
| &+3

pr——

V)M _=_ s Yals)
8§+3

(S5 )%a(9) = BUBY —akifs )
Ayals) F3%al8) 3 QU - aXals)

Taing  dnvense Japlace rangfom,
*1"” BX'L .':&u__&xu

(7&2 = &u—am—’o“x;\ e

%, =743

;(\:5(3
Jorom eanaion ©,

kg = A%Xq~ Mz X3

{)‘(3 ™ QX1~3X3\
éEOh QQM.DE\Oﬁ-,

'.x‘ .‘TX3
%, = AU~ A%y = 3xy

)'(3 = '17(7_ "3)(5

8tole  makid,
! 6 o | p
X ! ; )
*2 - -2 ~3 O X2 2
X3 6

7.(3 o0 2 -3

Lmsaimm




Owkzpul=  equakion,
9=,

N 03[::;]

X3

|| = Llt-0)= 32

|
“Qc\ :,L‘o. %
Menw A%e Byotem 1 Conbswiable . $

P—— o bbb g 8 i B v AR b i D e

| IC AN



i
[
F

AT(ATCT = | ° oo re [o
o) -3 2 o 9
V0 3]L2 L3

* \ 6 O
Qo = o o 2
'L o Vv -3

Ty T A ,

[al#] |

.éﬂs\.:em s Ob&owakle

fl Henta P
|

5) Obeain e Skale Sp uprasent-alie n Oj’GﬁUTlD.EJS‘uL
Conkswllad  DE Mmooy woidh Jood o Bolius. |

; X
e ongulen ‘displosemonk  af \'Mfre ® wfuzem

Speod deldt as 3\=aﬁj, ootialalon_and © au. olP vasdalaly
(™17-12)




o A S O SR . )

.

;, The Bpud of Do mokor Lb disw dh=ly

| oo por erod o csunalisn  velkege Q.I'I.Q\.i—n\)emgqﬂj
??W\:iom.o ko 4ua - T osumodiose wn\:e«mng_o(%
Lmoicor, Bt clasiced  Spead ba Obkained oy
\h’”d"ﬁ o  Oeumoliew Volkmge . ]
| The eauwalink Clneuik of omrmebuns 24|

i + |
| +
f, \J Q ‘

C,Dns%wi‘—}:f. i%:u 2 Psw@-;-hbmﬁ o' io. abone
‘ T= Kpdo . — @
wWhaens

KL - lcovoue Conskank

13%



eguakions govesmh-ﬁ
DC MDY - l

T law emf ?mu\:m\ﬁ"m&b 5’9@4

§
i
i
b

e, 8t ol
b

eso :H\:%& __‘J@

Gubstirule ean @ Jdn O,
AaRot La%i‘: —\-M%‘E Ve, =@

Hom QQ/\@ &@)

Eon ©® £ © oot dafpesankial
he ooumnalfise Conkswiled




Joug B

X1 Ra + \_00.(\ THpXa =W,

% - Ryl k] L
d*%3° 4 @ ddts = KX
© = jv_cA?L%.\ L KX
Lok o ™Xa :7'@,_ m.v'oLdXA -
o=~ A E =%

?C;, = ___.H‘:?(l"“—%-:xz ~b®

Pe Skale wvostokle Faz=O.

diﬂ — O’L@' |
At ok |

Puk o_Lgé% - %5 ard %ax,_

Skals  equaltion,
R N
.l—k |
)E:_ - KE_ ___]'3— O XQ\ + o [,uujj
. il = )
'X.% L. B | o X3_| 0

\"\ =da ) L,‘q' - F‘J—E

On  uloking Hu ouwkpuk Nosuskaly To étals

4 ek
Voaruodeles we A )
Hlax_\ 5\127—‘7(’1 O..I’IO[ 13:><3

it e ——

132



et e A e SR

T ouwkpi equalnon in rakis foom -, |

%]

M2z

\

e o

g 0

Bvola modsl OFf
Lelow .

[ e

v &hown

)

V| La

D O

V" o
)

oo Conteswtied  de met

=Y

Ra]Lo]-

%

J

KT

Kol

i
|

o blocx disgam suprusnlaiion of e



G cheek 1o contdlanliyg § Y e oy
Atake !)JWG \W’a)nlr\b 5;\;@;’\ @,

X = ‘B @ [34] ’ EOJW
iL : I -z 0 XL (
x 2 1 -3 X3 o)

Zf:(:l S O]E:_J o e

or

*

(9]

<A B e o "

As i =4 O B : \ ‘ J
=% D

' e [0 Ak 4]

|0

W

I

| 285
s

~10 {0 2.0
Se Qc- l(o " Iy ;10{@x—1s)‘f’-67‘ }

-8 —l{C—Lox-TS)— Czl‘((b}j
=2 1D {-600 +$4e.j -l{-’jo—-l.(oj /

~ Sk ~Skp =~(05D £0
So Scp(-v_m U) @Mwaw

O 21




Q,o:[:c‘.: Al ! (f\")lci]
=
0
0
ATCT'
e
R ‘ 5
A O - 7 ]
[3) O =3
P\T CT:-.—" | : ' ;l
S iy o |7|°
o © 4l :
2
]
(@ - AR 0
£ 4 i E '
o —l l o = 6
O"3 D 7
=4 I
0 O

o if b ol phrpervatls

Q,Dw S




| TovTain de % sefome o R ppleh  dnoitd Uy

o s “
WG il A B&%‘Z’] (s ¥ E ‘ﬁj
(o tel CApt 1)

goe AT Ei _i] B;[_\] g:xleoid

kee)” [nu] J AUE) go)d 40
*,[:AL -A] '

o [24)
ks U IINBE i)
i

R T;;I—_;W@r—ﬂ]

ML K

-

)/ ATE - AT +
p AM @*l\; @H]

| .

Taking uweyx ot oyt




f‘@'T) 9"&-’1) < G—T) L'(-é—’?)+2—(f‘:[ )
0

(ﬁ’
e -(+7), (M),,(t o m)z

A Btff )di - pu‘q o
\l [C ) -(h{)

°

‘&;‘:‘M! rele
9 " M’ﬁw ?/)
2. Peroun™ ot
ol v CDW{\(L\ il ENW%J
=jol 6 FHN L P
K 5 “'3 O aL |} 9 w)
0 X 3% =
e
\ZS(X) Y.l o) o] e
IR
522\5«\'4(‘0)(3 B' AB: A B]
Torcflainbity marris RC E ' AB!
-/ ©
B o B




l e
A B zA(AB) : _O;, —g 1‘5 E"J:[‘%
R o = ey B

S Q- () 0) 4’
B 5 _ 32 £0 (onkyles:
0 4 -4

sty st & G0 J

B Ea :A’YCT ‘W




q '(6")::;“\5% H OQN DY e = o - -
et - R B AP R |
pach et Kot v il gohich el T o
Mnonlefe ¢ u}? e Goialles. tets poguitel s i
b g tyte Co“"f"ﬂ-‘% A5 L

(e (5(’—»\@‘4@/31— 6% 5‘9" ax aﬁa im"a{\x‘ ave Ca,(),w
an I)Yal‘e_ VCl‘(deM-
State 4 & Squet 0 gi\len by SMRV&Y\'Q(;QM-
TX Re S ofPef vartelts ¥e E,\d,qxa ochvur
Vaxallor
State VaX @l = R T X
e Vayalr = UH,‘M,ULJ‘“' wn
UJK,.J Jayeln = 4, Yx Y3 i
Al e

kv RO yap Mt -4amiat woat et
.- —rAGLNIN (—!r),\u(.(v(‘,r))«u‘, *_"me

PO % 4ar 7
sanet B ™
= “V\'J-('M.mm_'f-'"'*am\m -\—lrmu,wm- 11 A ar
| : s W
So | » ag Mr cee.edqin | LA o lr(»L ---.,Ltum “]
wo| | arl .aan || 4 }{u [T % H \
; i s % " P - g
) : " bt MRS -
i o) ank ann | | o
™ s Stabe pauett
*‘?‘ ) Cr s an P X p o A1 A :
sy S e-ln | an 4 e S |
[ : z : p
b xh "\:P‘ dp - P
i g T
¢ -
g ¥z AxTBY srake equel?
S i x PO out! ush




A Griven P A5 [_‘O przf o @

D O

mr,(.t )')Yd‘-
Heve A= A('\-Al—

eA\V X L_-‘EI ~A r]
A-0 O

AN -AC*F
O A

@I_-AJ" . >€ O] e
B, sl

= | -
1:‘[01’63 = [efF zA‘

(o) @

Q,ALtz AA"AL
A +“’J
»1- A‘—'{ {w 0 BER
— ‘. LU:—-— _—\
—A -
[:}_\L L]" Q+w) [Lo AJ &0 /Jl—.y L |

o
[)u— -A J Conwt  +Sinuk
=S’ Con-*

\tamm"\ mal i

-







