
131ts - rf N,

(^) G,rurctuirnX Nol" A w4'

M*#-\f* Vo XAc

t* uctte *

vrfl
b-5

\ ,  /

= vly? /Unt
***-"..--(

L& 
\S

?x- |

\lo,&

,L.
"T '  vvw!  -O

R

lryr=V;i

+
Vo u.{

l.Jr"

'otd :

L&

"* ft- e"n +"
; h t
J +4Q+ l\ -
t l l l FF,' K)

\

R{- /aRct Lx\
I

Rl x ,l
R

z?u,c+l G K

t

,42 Lt + x/3 \+ t
\K/

e(
* * {

zLe * 4t'+l

T/

Vin{+)



Nrb th,e fu /^uttv'ti"&x /nw Y\b

[J^it Lu's,tuu Lc ^"t w'nk 'snnlL

Mrl t- t'a^ o- \r,/rit 
"f 

)>cxt-
l(

R = looo JL

tn r flo Gpl :*

?:i o'Z

W*ry ,4|,tfr-n O urrlq tfi.{s tt-

+r A+dr,/tflr'A #^* + #to, d*wnirafox

wki,t" u *Ha .<(23-) + t
u,e. cr^i^a 

tn'/ \ w,l / 
\

Lc : [J)oo'-" O,UJn$

/ ,  o  \

| /- L \,."*+
l *--*:*,/ 

-
'  Wvlt

f
f il ura; Wg.*K

I
:

K-
- , \

r f i ! ^ . / \

L: K / , t - \  \, *"** l
\ <"rJw I

/

Fnsrn



l* roooxFYo'L ,5L
F * ' 

--**-*-----------T-'-e

.&xl;a* aoxlo 1 4t*

-q f',' >^ar- = H
xrCI 

'HI U=r-.S9.lX

/n -fR=L*&
*Bl' q

\ ---t-t aLv' c )9-.ca"+st,b.
I 

t Jl 
' t-tzr't'aa't, ' \

t !L \
n I lAoa I\* - *:*; I

trJri"(S " /

loooX 0'\fq X

o.l5q /. ro- 16 F ,

A ) A

t  ,r  l l

F ̂ "ffn

1l

Qoo
(, .w*l)



(c

d)

t lts- BoL ilJ ,r.l-S* fu" ln
lnuqlr"*a liltfn\'tt1 aJLL /"haum rt4

-d-"k! f V' . * r,bloff ;y;Yr*W r
T* -o,.l' ho.r'' ta fiau"v w'I 4ddaft^

ruola, -lfrd AA W -tecn'|*,' !'*'fr'o' )l*^o

I )1^ z*ab,.b 
-lt" 

f^4, 
oru, 

7,u0,, 
11. 

\
( --* - I -f (-.n7 ,-uv)iT'- )f,,,nl I ltr"' lt- lZ I 

, 
,,/

/- l ,9rzr1r6-146-- l

.  -0
L = 3.ls Xro-'ii = 3'{8 n H

* J Y  \  \.L arxaoY to1 x,a,L Z1
Aat.

19,61 xro-t'r=zo$-(

(t - f*t,

1_&
AAL

lo
X t0 ^^d , ffi=+Gtl_L

AQI / t l L

/ . \  
( )  '

uJn \
L

, l - *
Dv1 jr_r1

L

?n r lo
?.grrrt

4 :-*-..,*-*
l-l ' lov',1 , ) )- o.o+ 24

" ' ''' ',2t-

1. rat xfl ,o' ewaftet

fu fr',1, t  f  , ,
l  , f  h I a-, Aa
/  r .  v  \ J t  I r r . ,



// s,ilnun ] *. .. trf 
* X

6t)= e. t v(t )
Yt

; /+)", &\;, 
-

tuhz / \*,,
a(

"A-)+, /"i-l\ wn-/ t "r" 7l I
*ur/ * cpo"{' + 6- 4r'rft"*6il\ ;r, )

2,5 t3L1{ to ro 
1{* ,
l t  L

,- 23t2) X lo t'"?'u

)nz

'o ^4'

t'r4 L

i)u

" ) (

a

: '

Tlt- ,tb6 )aPtnto-
l l

l rn
tffi^lyDm.h"n, E- 

'Vitn
'fI

vou* (t) c vi"r 6)

' \

Yo,t(a) : |'5x-t
I

\  I  .  / ,  \

Vorrf [t )-= 2 .cl ,-lr- q
I

'^fu )'{{4a- S- : Lr,r n 
'i

' t

| 1 . . . - . -(tod, -" ,-ttn 
)t - f z _

/c

Muf (r) a
*-;*

Vrvr(a) (t+ t')

[ ^

fraLt = t(^ tlz
UL

s- 11' 6 G'tt z&. *?z



P3 -6

Ft
- )
\x
s
F

\

+",

qr.:.
s
J

e.

:J

tr-

t-.t

_

(3

f

16'

rr
al

eAA-6
q
ct

^+

I

g
o
v
i

c(
I

t\A

o



n-1

N
:F
F.\)-d

(.

B
S.
\

N\.<

I

c-

a
n

N

.5^

3

il
\9

Fl

E
a

I
I

\ $
(v}

1
d-

I

o

d-
I

a



l l  r
)'vobUw \

rt:,--- -, - rdd r?'r"l
Ly 1+"" rcob

rn bol*t .

bvg
t  l  l t t- K6ft (hcul

-.-t

GHa

6ria 
'

i( z*

tq.{ 6lfz

frfr-L,

(*-.-t-r*s -6 -t -z
t''.1

[ - ' "

>t- n,6 ,
f^o tr"'| '' 4
lr

fro 
ln :, 2a o,

l l

I tqt-iL -
i
l a+'

t*_-+ni--'
I



pq -q
rJ  I

?.5-

0 vq.i/.u- J^
0 Yr :

Rilr f ma ?:.:

rA& hw- 4q

t  f ' \  |  ,arr h^burn I - Sfiy ruJfsnAa-

Dnmno4 AttotwtfU- -  r - .  v  I  n f *at&on

o.7*70

+6H:-

TA

20Gila *

.l f u''

&l.t-^

I, SCx to''16 -- o. ot 5' hl

- lO

l.tg v10 4

51 n,t

+
I

,Q#tirE t* = {=\ = t,) ,, 
1*) 

l
a.Sx|gro



P\-ta

:2,{r
^ t l I
6od.!- 

lh 
L

20

1 0

0

-10

E€o
H' '40

-50

-60

-70

-80

o

>4od8-wh

6
9

$

l d tr)

t , l

"/15

-90

.135

.180

ffroic df arp: -{oo

Th.DrL b 0.. ,*imXb-

\:-.--tlsp t v:o) t-fil-

,a-  I (  U

(i jp = \'2o

-lr oitr t rf

: IX\X 20 x\

\ l

f1L X\o "

t o ' '

r lo"

q
0

(iadlspc)

I
L+ t lotiaX\

I
h94

A 2Ja

)t{ = ?1W

oo& ovl.nfwnol:8. t dB
I

- r t l
5 jI r( 1o" nod..f.t,w



fl -\.t

&ob bqra - stq''t & turb
& 6tg, - o<J

x  to "
^A MA af do zrrs\ &

-1 0

'1'xn
-2.ftzz1 xtolo :',o-d.

A9t'

'3

X- yrto
d- [',on 

^r ara= -fl iT
{'olla

4wn
(

l. ? 312s-Xto"
dl,rt"v,I

"+i.*



PX 4L

4

3

2.5

2

1 .5

1

0.5

0

Stey no.rf*''r. ,"ttLf *,1*,'1* '',.= z'e 't(f)

0 0 .5  11 .522 .5  3
x 1o-10



*w %*u
r l --L

a"a/'Af-c,q, {^

Vouth

r),. |ole 1^' unrL,ul

\/rC

1
oJ,a

I

I
I

t

a\ \t
Vr;1t, ,..i ,"nY?"- I " ,- )

i ;  i  t , ,  ."1 . - V.,. ,Jt.-Y.l iirl
*1, ,f +
v\

Nro{il"}. *u'$f,, ol '.t"'

{0,", ilrnfiirl,da, 
-1" $ urt

Vqlr 'V"m'V*d

\.,/1* z= -flrt r\oVtf"

A*d
r,
h3#4

\nu-{",f*

Vsil{ #.

o) + a6,uzYy'z * Wtvtrtl
\ , ^\ra6 frn r ̂  vY , V* 

'-
. '  ' '  .  ,

.,1, l_

n
JL'



cr^rrit |+ can [a.
_ FT-w
s.Qw1#-4Ft'sm

Voy\t =Vin-Voaf .

*rl'
Vqru- VnrVYrxK = -fnrK(vin-V'$

tr^* ,Tfrr^O
\/^,rf * t (6,"-vo$g-r +7.^rR(vi"-v''$

,a [' 
x4*"\

,,.d(*(r, * r,r,4 =i@, *n,6^'^{"
Vouf W, [, * ?r, R \-v,n -TT( ) wwi+t

l+ w: (,*'u--R)
c)

h, = 
Tr' 

too Yrr S

^ : 1ok-n

(= lyr = t.,-'lt
3t csh Lz *on ,1+""t'

, r l - l'tRa trc*r-ti'-t Vt*mn
; .* *'* lqf^



\ t loo'xto'-3
lo-,rlx,{

-? . '
I { l0o'xto tloKto,-/

L.--**---rto-Anff

a6+ |
\ or4 (too) x {o - 3 '-t

wwa

ot+(roor)Xlo* ')

\+ / ,
\0 L I ,OCrf)

w,Lvu"k
4+ io\4

)4
\0 ,

,4 *rol4

4
I .'tf

{ r .r'r ')
vota- ', fuYt^F--
T=
6 - BC.r

Vouf(/) -

Vrh(,{/

V, df (t r*
'+".--

V in(.t)

\lo r*t{ 4l

Vrrt{l)

N o ufet' A

- ^b wlti

l+

( xc,utth" -*ptt
' z +uyu'ta * !. 1

^ * )

+c

t+ t"@t"  \Wd)

-  \  tJ  \



iA n,t 
(

q*;'"f @ *4 O (rra- h..ott"t'

lto =
\4  |  (

lo t '.n*1i*' t l

* ( =

\4
\0 \ 'lo* .l

d) 
'f1'.L noot bqu ) 

"l*"- 
; +f*

nu*" (q, {.u'*; LV 'ft 1 l{*

BoJ.r trW
11^n'" {'b' 

/) f 
*'d & -tot+ toAh*'

thlJ't- a Yw i''fu 2ar14 
''u -{lno +"'0Nb^

J,"C",

f,nau*t *

.f,,r

19- t6

tL
l( xro u:

| 8'rfi?*

t6 T'|l z-



n- ,41

FI
I
c\

I
t /

--r
. t

dFr

r^o -\I"/

-.1
fr

:,
r

oq-
{

ci
\

,:l

<'a
AF
cd

:

\

r{

.---q
9

n' Fl

1.*
j;,

c'__-6

t
C

I

aj+.

C)
ct



lpl-t8
j
r
t-
I
1l

-t 4..

-l_

rd
a

X
\o

t -
N

l r l
L' . ,N
a-\ -_r

sl
\

o

\

d
ri\=s

l

c.t

s-,s
9

q

I
r O

;-

9-

|r

d

t-

*

=

(5
o
of ,S--

I
I

I
I

L

I



tr t,ahlt)41 
^L ry' l1

,R*"it &***s
- noat*

lgu6'

- + +(-.
t - r tn  - \L  r ' lo

+'r L.
^*01 {nClL.d | 

\

>
lo ," 

)Tuz-
TIlz - totz 14 z

-tr



Y*L]'*z sV *Y*u'

, t  t -
o . l5

' 86 ,

- tn
-  l v

l -  n ^r+\- ,-u' ' .  o 63 t
/  L \ '  /  -

t=2r / cf+) i I- a'-2 = o 86r

*=\Tr Cff): \-s-j: o'9!-

*:xt ,c&')= l-q'* t I

l -  9-

ry-La

+,/- -/-t*

@* *p*)

J
vulru---o

.a-

'i-
t -

-r-
t =

L-_. __i;__--#il6D

t *uu
-{t--  lo

I' jglt
)o't

.-r+
rxto l i lJ

lO X l0  /LQIA

I
f:

t0iryvt



fl'tt

B./' Ph+

0

-10

-30

-35

.40

0

zods
dtL

it

-90

tot ' 1olF€quency (rad/sec) rd ' "

J,,
fo \(-

dt

f

1 o ' ut o ' u

("V , to\tro{,*nr

Not fr Pfuo
C.",,rr1.i d*"g +o

4{
I

*r a

/ ,  \\ql

Bod(ola(

. :  : 1 .  .  j . \

: : :  :  :
: : i  I  :

\



fi-?-,L

K"6t bwt

Shd oq +w pb url 4.h e ii* znn ft
1

0.8

0.0

0,4

0,2

0

.5

_0.4

"0.6

-0.8

-*J,

-1 .8 -1

r+
"0,4 0

pob t.,o ocf rcAfsu_.-lo



Pl.13

St-p,"rt,1,'*or-,o',n*yrrdi*1|o vin' u(()

0 9

0,8

0.7

0.5

n
2  0 4

E

0.3

0.2



C= |
LtntxL

.< orz

ti"

ler-\

t'l

z-
A9t

H
2

"42.t-'

JL .g a&

Aw
_.rL

l -

,

I

dJ/

I l,F

t-
t -

CoXad*ltr

I
I

I;J- 
- uYa'utana

I{ovtru A* *

t
*.*||!

I '

Rx &f
-

dt

', A,L

J-r-
tr
t ,

rnaflf / /.r/.\
-.--.-.-.-..:L ' I

-J.^L
n 4

/\ ''

({r}tt c -uila"&,


