ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

288F

J S o8

=1 288

?

1F o) Jlom (55550 oo 590 41 9939 (55 poiodond) (99037

>

(1) s i i
1Fee WP drosr pawe

g, oo ol C8len 0ol Mol 5Ll ST

'V {QJ} n..?""w p'.nl
'

aln! ool (g saees

& 59Ed 5 Silidond pale oyl

29 el e lejlus

7~

S g i m (G g3 (oo A
(YFe1 o5)

o el ley g e Jlows o led coloas o Sloeie) Slas Jaoe

S fely pyle

5)kodds G

5 ke 31

Jloew 2loay

el alge

FERCR T

Fa

1

¥

AR | gy A gesrs
¥ ab Sodg A8l - Tah S a8 gl sl | b ldls y =

IR RIRIRIRIRI R R R R R R R R R R

et Sl b il 31 el

w2510 i 80 ygeil ol

R IR e o e R e R < e 2 e R e R e R

“Dyign 18 il yho it GRS g Abbogn Tn ol () 350 bl o Bgi 5 o PR oled 1 009031 W17 0 Y it (e gy ) s o 0 o s LA g 80 iiler

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

o 288F (VY1) a8 — (5255 (sl yes 4 3959 (5 yeiadon) 903

] (39031 daaaler 0 2l jgudo g ol Ao 4y oy ) HOUS 30 Ll g liasidio (40 )55 3l ¢ ool )5 ol W

JRCTE REU- SN PSR PPN TSRy PAL S-S f I PRSRROBPIIN | -1 L S PA U e T S

sl &y Jd s g £ e Jlaw Ao ds QMUE'.NE CYL e o ng39 Ol SYL o EdeJbgla & yles b
e o0 a1 placlizewly raly 3 b Jlgw &2 yi8s g3 »

Pl 105 ilaitzo s Joor [2)> 1 o392 50 T et o851 £(z)=—— S
(z=V)(z—7)

— " —)
11:_"\

S

==

2
n=e

YI'I ?‘_TI

1 z'r'l Lo ] \
= Z +4 +Z {f
- i - S0

== =

\ )L ¥
T.l‘1+‘| le

(Y

¥

)
aolas a0 glogly gay 1) .‘X.r+}"r+§'1
=r

X+4=c dobe a gloglh Ww=u+iv bod play -¥

T, ' +v =r"

Z—Y
W=

(h
ZY

_ A+Y
T
H—
Z+Y
Z+Y

W (Y

w=Y

(Y

W=y

(¥
Z=Y

3 i yias () 9 £7(i) e .ol F(2) =u+iv Lo gl Jigis ik (X, ¥)=¥xy —x' a6 -Y
Tailalas o & ol
—Fl o ()
Fig =T (Y
—F1 5 ¥ (¥
Pl g ¥ (f

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

¥ asio 288F (YY) a5 — (o550 (gl 9o 45 3953 (55 yotodond) (yg03]
Uy =y, cSXETW,t20
b o
“ft‘.’n.m'FnLL‘i"ll(?,'ﬁ_} sl bl su(o,t)=u(m,t)=0 oles g u(x,t) 51 -¥
u(x,o) =sinx+sin¥x e X<E
e’ +1 P
&t
e’ — y
(
e!"
e +)
.
e
e’ =)
—. (¥
:
¢
. V., e<x<¥Y
F il PLLS'ﬁ(.J:O 8 B= &l ey PO bigd Sl 4 uu'}b‘_}' FURYETY ol —&
e Y<x<¥
’ ==h ou _
v ox
CL g
ax
., mT
u=cC f = fV. sin(—)
v mT ., N7
U(_x,y):z cos(—x)sinh(—vy) ¢
f

; m
m='misin h(—)
Y

YV, sin (L)
U(x,y)zz 1:1 cos(mnx)sinh(ﬁy) (v
m='masinh(—) r ?
v

v ‘;illf—nm}
ot I \ I
Uy)=3 ' cos (X xysinh(2Ey) v
m=\YmAsinh () f r
v
. T
= V sin(—)
. T T
Ux.y)=9 L sin (S5 x)sinh(Z 2 y) of
m=\¥m7msinh ( ) r g
¥

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

— 288F (Y1) a8 — (6 355 (glia e 4 3959 (5 yeedon) 903

}
L I U g #A Me? dz JIsdl Jeols bonile dnad jlenliiwlly P
2=
T
(m+1)!
YT
m!
Ap 1ol
¥
(m+1)!

(h

= xsinx
foual plaf o | X b JIR Jols ¥
—a R T

i -
—(siny—cosY)
e

|8 .
(cosy+siny) (¥
TC

T, .
—(siny—cos) (v
C
p oo
—(sini+cosy) (f
e
dz
ol a8 s B ——————— ke Jols A
\tz+z +z
z|=T
-7l (A
.
=] Y
Y
e (Y
T (f
L 3 Gt o ottt Pk Hr gt S hm® (K AT —TL <X < T (g gt [(X) = SINOX gl Ay y98 Lmanns pu81 -9
— n' Ysin (o) -
51 o-.sLé.':.wleﬁ WLis el 90 o 53 bl LX) =—— Z
pm (PR —1) n=y
il plas o )b auad

¥ y

n —o

sin{nx)

T —¥n
AYY
T +YT
YoF
AN
7
T -7
AYY

4

(Y

43

(f

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

_— 288F (VY1) a8 — (5355 gloayed 4 3959 (5 yeiadon) (903

==}
s L(x)= (Ysinx—Yycosx)’ 2l Ul du yed g 11, +Z(a" cos(nx)+ b, sin(nx)) s 4 Ve
n=\
foul a8 .8, X By ko w3 yg0 on 5o il [T, 7] o3L

=&
=YY (Y
—YF (¥
—¥3 (f
®sin O ®sin X T _
Fowsl ol | =l e ol ity | ———do="c"* 51 oy
® +5F ® +k v
. Voodox i
(mnax=;{,elm-e iy N MO [
1
T _ex .
—e " Fginrx O
VF
T —vx
—e T CosYX (Y
VF
:r[v —X 4
—e sinx (v
?
LU —X
—¢ “cosx (f
'f.
; In(z) _
famw! plas . rdz JUSE ol @ ygue ol 30 el pi ;8 Lol azliIn s o8 VY
(z +1)
lz+i=1
%
< £
T (Y
—YTC (¥
YR (F

r
foml jadar oo CublS danli oo lune (paiS Sl W =Z+— abuly coni 1) 2] =¥ 4G 81 A
¥
YR ()
YT (Y
¥ (%
FTC (T

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

_t 288F (Y1) a8 — (6 255 gloa e & 3959 (5 yetedon) 903]

Fo.mx V. YOX Y. YAX
alosr o pi o ygee il 50 ‘x=—(smT—;smT+?smT—m) el ALl 0 KX Y gl 1 NF
n

¢l 21a8 X =X &yl s 43 .COS TIX

Y
(

(Y
(v

(f

A« A A A

Uy =Uy
Sl plas | Ule,t) = U, 1) = U(X,0) =0 ooud liida foudl 0 afolae Claz -1
o k
Ul(_x,o}zksinrx—?sinﬁx
k . ; kg :
U(X.t) =—sIn¥ISIn TX ——SIin#18in#X ()
¥ Y Y

k . . k . .
U(x,t)=—smfsin¥x ——sin FLsin#x (¥
d VY

k . . k . .
U(x,1)=—sinT18inTx ——sin¥lsinFx (¥
v ¥

k . ) k . .
U{x,l)=—sindlsin¥x ——sinflsinFx (f
4 VY

Clul joda oo & Sl jl o oo 1, ¥y polio 55 jloo ;0 -V

1 v _ 3
T’Q o;ﬁﬂ
N 1Q A a(r
+% T3 — 5
+ o 1 ¥
roVC_ v 1y 2 ¥
i Y Y ¥ o -
gy S
T Y
Fo ¥o
v

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

Y aoeio

288F

(Y1) a8 — (53353 (gloo g0 4 399 (35 pesodesi) (305

Yags ublgd dighis v(t) 3Ly Tao Sl el () RS Oy gueds (G IR0 5lae do aulds Lo ob oy

it)
+ > i(t)
z 10
¥
gm 1
B YooY
(adl)
v(t)
L
)
N A
PFEE. fklu‘-
_Y—
v(t)4
L

N » t(s) (F

()
v(t)4

YL

}

AEEEEE s/l.f
-
v(t)4

Y|

N

4k LI B _'Flwl FVY
=

t(s) ¢

t(s) (¥

(] yio S g3 E=0 50 jlie) Tl Sy 438 AT 3 jlio o,k 39

N r\] f\]a § v
_..'I""—
Jhual s
5 i (©
4 g
VH
8 (%) +
vo(ti=<\F

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T

T | T
'VC(?}:G 3&_9..::;‘549. 'J:.IB.Qh} Sl t:’?}ﬁ @

Nl =0 5ol Ligels Lo le; Lo 3 5505 (¥

T . ) . T ,
.Vc(_?)Z'& 3 3ad o hgald 555 t>?J: (v

'iL (M) ==V VAT =2 5 el iy 0,150 290 (F

-1V

-1A



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

_ 288F (Y1) a8 (5255 (sloa e 4 3959 (5 yeiadon) (903

Cailelas o s ol 3l oad Fas o voloh) gi(0T)  polic .ol o t=0" o adgllulpd pj slae 0 -4

OI&F _ Y
Il S g ; (\
+ oo i
¥y 3
= Wy(t) QO
8t (T) 'FA= % 2 .y 08
_ .

Y] mlas (L) ylae ol (£} .aileass sal " o cdle (8 sy cleSb) oy ylde o o =Y
I =1 gk yed, LN G |l Re il 320

1 R‘." RT R1 RT R'I"
AL W = —AA AV A

\
7l
-
00/
=

r 1,

|

|

|

|
TORNE S U RG

I

|

ig(t)=Yocos(t+¥Fa),i,(t) =Ycos(t—Fp) i (1) = Yeos(t +%ﬁ} i (1)="?
() slue () 310

v, A

—8m (L+Yd0) (¥ —sin (t+Y¥e) ()
N &
} ¥

—cos (t+d2) (f —cos (t+)00) (7
& a
aig ) 1S (L) ol i & ddbra sl 00 JaSid quoms 9 (yloj b ol el dad polic 31 w3 GG Jlue -1
AN fuils wilgd oo
i(t)
W | [

is0) (1) 2 2 2 2 3

d'i di d'i di di
— Y+t =i () « — %N (t)_— (\
det - dt di”  dt dt
) . ] . Y. T
d 1 d'1
d—+vd—+v(t}— s 4 lls (f d—+'¢*i+n (1) =L AD+—=a¥
it dt d’ dt i dt dl

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

o 288F (Y1) a8 — (5355 gloa 90 & 3959 (5 yetadon) 903

Tl jader A jlado Yogs anles A Hludo fp pidon Jlads ol o W) JEaile 5Ly Jaslyds as o 3 o o -TY

10 YH
W
'F
H T
YH "
ﬁoo\ﬁcosmt (i) 19 3 v(1) = A cos(mt +0)
\ rad Y rad
m:——’A_:']C-DJ;V(Y UJ:——,A:TT-‘DV(‘I
¥ o5 ¥ o5
rad rad
W=¥—,A=aoYV (¢ =¥ — A=YV (v
5 5
! GJ';Lh Lo b 38y g2 }| ol ol S uu.;LIf,d.ﬂ a3 )lq.a 32 -y
'H ¥ ()
a P P y
— v
* YH 1y {
Y
1H g 'H g vH g TH A
a
YH
[ ]
h
Sl plad « yhuo 31 e gloles leﬁi“':' ol dolze odladel o35l a8l oy il g lacil o3 sl 0 -TF
yu(t) Q) fe 'cos t+oe tsin t ¢
R A ] .
XA b ¢ Y(cos TL+TSIn 1) (¥
-] — S '\_T
E .y ~~ YF gm fle (v
_l .
au(t]@) oo, ‘ ve 'sint (f
YF o= %‘!H i(t)
|{
I\
OF
T

5,5 W s o A Tl ol Juato ala F I ()T 6,5 0 4045 Ld 10 U Yal y3us b dlwg G157 50 =Y
€l AT s yile 2 Sl il o0 paicia as L b
YeXie (f ¥XYe FX\o (Y X3

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T



Vo

ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

Vo Ao

288F (Y‘H"l)df_‘_g)..fd ol yad ds 89,8 (35 peclodond) Uﬂ"“}i

sbazei lad pgd Cdle 10 el g 7 o W ilo T ol el 438 ,8 51,8 Sulojl 0,50 Cll> 98 40 g3 Jlae T8

Rf e | Ql, R jL':J, Beshts
gt v & v iy R Ry Ry
. Jal <l & Y Y 4 \ Y ¥
iy pys dl> | ¢ 1 ¥ ¥ \ ) ¥
R, 2 ¥y
£ (f AREAT VY VO
Fiowl 1&1..15' }LLn A 4o bl adls IJ Al 40 oy pied )LLn 45 b L.g}.il.b ENE Y J|..Li'.i.n
YO U asades M =1 (3
AMA
¥ JLM: d_u).a 3 M=¢« (Y
M
-f-—--"‘i. r}'M@ﬁBM:\(T

\F==
gﬂi \Hg

FJL\.& d.u‘,.QBM:_‘I (f

=Ty

H’mlplﬁgjlm .Mbyj.ﬁ)]msu.abduu)ﬁ =1 ;T -YA

100
Y80 (v
—=Y.60 (v
—1,00 (¢

el sl oaly o A5 Al g0 is(t) 3 Vs{t) s 2o 90 L 7 i o jlin S 0

I (s+1)
H,(s}= I—" = oo
SV, =o S+1)

H,(s)= by

S+Y

¥, y i - (S+IHs+Y)

!l A1) 5 V(D) poio 90 550 )8 yio b 5 adgl Lasl i actawns S5 (gl3les Vip(t) piiio yio 59955 2wl

.'ef.r(t}=¢.':ua_“+Pe_Jﬂ 3 t>o b

Clan| o 33U g 3 glads 38 31 S0 21uS Gl ol 3590 30
N R o A PR R QRN (R, GOV KRS Tt P L PR ¢
=YL=V Y Y b sl plp glaw pal ande 1S5l (Y

.n.B_JL'! G"—"'"Iﬂ Ju.st}ﬁ ¥ Jé‘-.l.} i\{l) e (v
Dls omnle slS 3 Y Laie V(1) L (F

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T

—rq



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

e 288F (YY) uS — (g 1350 glbe s 4 3939 (55 yoiedosi) (y3a3]

ool Gy 38 plaS pj S laBg0 3)Ly0 -V

L) ()= ()=n (i)

i1 lf
—_— o
) =
adas H S0 g o S aai il Y
\ 1 VF == vy J EIETER o L

JJL.LIY \;',ﬂ JJ|J |JZ ﬂH L_gll.th‘,a_lJJLa l:'f

O il g oo iz 3930 o 9 AC il alald sien! Wy = 0¥V 20 pwgade jLlgasCul 231 p5 e 0 -

c

2 KQ Rg=500
1 -1+
M A — .
4y o+
5mA(P %m WT_ zmg V(D) =7 ™sinot
V=26 mV =
Vp(t)=Vp+v4(t)
_).E.a ()
Y (Y
‘r'],n'a (Y
Y (f
- ¢ sl g iz el DT g JUag) 2 2L V) jldg jlade —YY
. . . W mA
ikﬂ \ITII _1‘.' * !J'IILIJ'K L _Y _‘.J_ll-'
= e &)

Vo Y (Y

f+ IMQ ¥

A(E
2o
-1V

- Tl S0 3 do 35 a4y (%J g o p 03 S5 Hlow 5o Y'Y
]
(r, =VokQ 5 8., =MMS:0 )10 jem 5l 5 90 o glp ass 5 ,5)
98 ()
o (¥
C!.rlﬁ (Y
Y (F

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

\Y asi 2I88F (YY) AF (6,250 olio 90 ds 3959 (55 pociodnsd) (yg03]

plaS g5 5Ly Ol it eogases ol Cg B dield by g g O yge0ds Vi (99959 5U09 p13 S0 Jlas o —YF

Vi, = 5 sin(t) (ot g o o Sl ) !
#nCox(WIL}; = 20 MAIV? V< Vo <V 00
M ::TH’ Y R Vnul =T a
=
b @< Voue <Y (1
Vnut
RL= 8.0 g s i A

== de jLdg jluda 1SS 50 00l eoly Hluw o Q\ crae ol gl g0 Qf e byl aide b -Th

5V § il C.J’ A (vﬂ}
. W mA :
Q, :un(’uxr=wF » Vg =1V
QT :VEB = OIVV
Yo
Yoy
/Y0 (F

Sl ol oo iz Lty Lot (o285 0l Wi dleads bl Jiad s 30 s jaiuns 3l 5 dad o3 I500 sl y8 Y5

Vcc B:T

Ir(3) 1.5mA lyy =14
oM
. fout Vq =YomV

Inte=—

Q1 H M2

Vrpy =9V
VA =D

1O (¥ Y
l:}]lfm (f '1 (T‘

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

288F

Wodmbew

(YY) 05 = (6550 gloa 90 4 9,8 (35 yasodond) 9050

Gl o e jlade aozan JUaul ol por aslie g adleads bl flad asli jo e jaus il dod a3 S50 jlas jo —TY

Vec L Vout
e ?miplﬁﬁiﬁlﬂ,@.!\‘,=v—
5uA m
deo (Y
Q: @ Vb N
- O (Y
£ =100
—oVout VT =25 mV ‘];.‘,a l:'f'
Va=100V

foul palales’ wiz Ry (505)9 conglie jladko ailoud (ol Jlad 4G 50 Ly gitans 33137 e 5 S50 5l 5o

v B =\co
% Vr =yamV
YkQ) % e
—O‘;Oh‘f k.
5 ()
2k :
Vin o_{:qn sz—m Vo (v
R __T} — YO (Y
| 1000 Yo (f

]mAng g?lm.ﬂ\

el YA b il by dnid 5988 (3 5 9 00 (Wb Jlad Gl 0 oy gimnn i1 o 03 S slune 40

Yee

%
Sl 500 3 4oy 3 el &y j” S5 0 et e

5
}7 J g R\' — o;ﬁkg _Yj'n‘.:) (\
- (¥
Yo =V, (r
L —ye (f
N‘ N
Ve '
2 R, =000
B
v =YamV

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T

~¥A

¥y



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

\F ami 288F (YY) a8 0,550 clhoan 4s 2959 (35 pectede) 505

ol gl ) ol ity Hlaiie (Qy 3 Qp cilastin 0g oluss (B8 b ond old Jowil s ouiiScu i o —Fe
+5V sl plas oussS g 509,59 40 ol

+Tf.')mv lny 0

?ﬁhé % gﬁ‘z smV (v

V,=25mV :
yeo —va™ Inv ¢

kT
:—E' Q
Yin
(P ZmA

-15V
oobil gLl sl 43 g 00gr (LSl @0 L BULs (glo s il 5 dob o) S5 LAWY aaliSiCagili jlao o —F)
- Y
Fial p1a5 b plyr 0T Ag = "”{_ eola 5Ly b e ileucs
int " in”
Voo "‘ﬂ"ﬁ @
Omss = 5 mAINV
" Y (f
Va=w

o Vin-

vV
d...u_,f rnLLf dae A‘_. = out jL’E.Tg 5 g JL.LE.& Bt P uub!.t EL:..M L.".\-b 30 ths:\.u.u_,.ﬂ}l dos syt JS..& JLLn 32 -fY
in
Vig C el ,..S.le,:
RD1 é RDZ &0
1kQ 1 kQ o vo ¥
e vout
V(Y
Ms Yo (f
. |—| M, = Om1,2 =2mAN
s Gms =5 MAIV
Vi O_AHV_—I M, = Vm=ao
1 k2 L
= Re
Ak
"Wy
20 kKQ

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

8 i 288F (YY) a8 o8 olho s s dgyg (55 paiodond) g0

b A5lae caol 0T (293 55 5 ol Ti, o =W L ol 2 jlome jludio S8 10e coud 0010 045 jlaw yo —FY

29 Q) uis 5 ,8) Toel paleks Wiz R cuoglin jlone jlade 1i5Tae 1895 YU Wilsh oo s ddd dg ouilo &g ¥

Vistsy ) (dicwe 5 slbcwglio Ry, Ry 5 cuw! Jlad &b
\Y/ . RS

Ry ll“"‘.m AR
V=15V Vo (¢

Vout
5/ OYD (F
Vee=Veg=0.7V 92 / (
Prz=100 —

iﬂsﬂ ER’ =

sl ailigii ¥ 09151 5 a0 DC 2y ) &ialo b oy g S S g0y Vip 80955 1) S5 Jlae jo —FF

ERSTIN- U PRSIV V-1 RPN PEERT JFY R PRl DURRIPN) P [ESROREN IS (% PCH PN TP YW

—1—Vop=3V
" i | Vil =3V
5 1nCox(WIL)s = 12 mA/V?
o 0 >t Vipo— —-L—OC ) :out 4ioCox(WIL)2 = 12 MANV2
2 ns LI P Vi =
_“_;lf1 -
~Vpp=-3V
A<V <Y (¢ X<V <Y
=Sl NE L D §E i G 5
1o Hz uly —¥dB ol abad uils 5451 ol C o5l5 jlado gt 3l 5 dep ol p =Yoo £ =YKQ 5 5L —Fa

¥l 3145l g Ko i il
Yo (3
A (Y
¥
Y (f

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T



ST 90T (e Lol @ g Cpmiundtd Siund (58 T (2

6 s 288F (YY) a8 — (5558 (glaeyan as 33,9 (35 ostodond) (yg03]

S 53 T () Solw g 30 5559 90T Glelb! g )L (9 5T



