G,*\—f) A T+ Lollowe o £, merd
dovn  tle 2 oo ) ende, s

4 L N A i a u{w{‘(',,é ﬂ e @?{ B =

LA VeSS Tq I H RV 7Y

rr,'. <
0 Cany  ndnts [l amet T v Y.
4 -
bt J/ u"’p ;] QP [] . .
{ v j - 4 - ) &y A, ol



o ]ﬂ A et T ewlers o« Al e A
Civ ({1{‘ an o \/f:{wu«, at 4[“ . 210 1
E /\r '}c'(/Sj’ l" ! - —}"/ ¢ ;(.’}l(-fi.j f""/- ‘-1!‘[(

/
, A ;
cyllades s dowmt




6; )]> A OCY‘%O\-U (%r OC‘OU/‘)\/img ‘J'A\J {,f(7()(°,';ﬁ>v\

X Z 6 é\@f & Surdace Cled grcf-( [meg,'h/

(5 = (Cc,
p ezt
e ‘ s
(e W[(‘( e%/(/ff/é’u len E ad P
0 - b
Ou 5, A He o aondy ol or
A |
3 , (/r)“ Uu!(? o7 P '_,ZC
éz—————-——‘“"ﬁ
| >
) 4
/
/ |
¢
=
b
\ (g (J{r /e /_'(ﬂ{
L Co A
- ; ;] ((( ; — -
C s Dﬂ/"y)“ rr/h;-,;_ (o o/ /
5 e :——‘] '/,;
A g i

FT
I3
":‘—\-\!
/\

JIC«‘J 7,



“)Fw\i

MaﬁJ}@a’,' A

f// C’i o . - a—-zt@'k /ﬂ ." )

with =n g 1F B

e

7/ ijf//Jf{( J(’“({ ﬁ’(o 0/»[';/?(&[/.',( /{(f’\{&/‘(fr(é
et frC - e

24 ok C‘/A,;

£~
_.\f’,'_‘_:' /F—/// \
ts,7¢ 3



5L
Whi/e C\

er B Lo
b i/_u,z/_c reff

. LA ) . 2
Q/(—(J/,( 284 ’5” a5 // '

L4 rc,Lp(/ @) Lbat e Siald 4a
6'1r.€ [fa({f'r &

e ﬂ'r{l i 3 Wf’/{ _}JC/\(“ A =D /0/2&‘ T o

K( f/ £ S S
Y
e / }‘a/j/ﬂk‘(



)

LN

¥ % b r—'-l"’ o i S '_!J
1) (M 507 f.‘ f( (C]/‘G /. 4 2 B o
'f“(\(_((,“;)' —/_ («(‘ ?;—1 "fi Q_’JI' 7[(\(~C
“E o e b A <7 CI":‘-‘("/(,:((( ¢ 3(,{ J et ‘; A
L
Y ¢
e B ;’/\ = ]
L= Ih 455 =35
e = A e N\
B gy (g
C”\} i /r ¥ ;f/w.,p ol ~ [ .’ : '
L 2, 3{/} Lt o (’f_fﬁ'r-,‘}/_w'uv’\/ r%”(-m_(c“
)./ g J
L Pl fop,
V=8 E i P
r 2 &£, (ffD[;;+§;‘-v-3?j
™ - A~
Dy =345 58T - 38 2y
Dy=&e, = _ .o -
R ST i A
_ o N A r—{‘ 'nl‘[f yy # Z B
-1 1
p‘l' p/\’ut/\’ 7 pygy p 2ol o t
AP 1o (?( Cf" o /!/E {
Conm / h AP Jree (fgﬂ’fr»- —/Z
y? | / _//(_ . '/(,I‘,«.,[. (_ L c = - /L-'o.,,.(
: & O
D«"N = éf)p,), 7; / “ thfffé/
! u/ ‘\&“;
s
X) = L w3
g [ &5
Bl F z >(" A1
\ ) — o5 'py\(f . il
T~ - p%# <






— By ol a0 Bposcerge Floo i g



& , :
C= oy o foad U g e plele,
X ad Vi 17 (2
= qluwt o Sudece  charge derty, e £ L

e [ Lta Y i~ J /{mﬁ?{ —}‘6\{ E_ n:j Z:T_
- | \Jr B
46//7( M ‘/6? ’Hf !‘“‘ﬁ" \ \/f [{(,l

— by Sy, Voo Se W0 b tiw He

(D /(' A (7 Ay, e { )
Y [(Q"L y g § o o gf i ;:(.-’_ O 57(“ il “jr{b i Ga

Eﬁ € Oh ¥ /'”’r.'.-" (.,

S T
E = £ =1






({";(l-'f'&

FoI6E- = OS5
e -‘~7-~=—-_:_w.;__f.







/ /
W)f“rﬁ(}( kecrps, c,m..gf_

W, £




- /({)CJ L\ /!/IJ ’"LJ C R (f( f\C/,
C& \ i :: :7';‘);4 {—
= 055 4, ¢ B ] o
P33 4 “ 3 e e
i/’_L_ \

! E g -‘;/ﬁ'r_flfi‘{ /\:
\%ﬁ #L
p& - p/ L:H /4
: = = A
Z ¥ 7 [ f [\/(6
L-/F,L:: AVZ: W‘{ :(S(/\o*z ﬁ'{t/ ol 4

R S 2"/41;
V=g



) A plit Chp  w/n topealien s

A ~ / '
7( = /( G an Z"‘ﬁ t o I? AV 2 ./j-p{ﬂ’('/ {J*;ﬁ.

f@{f

u’;/acf 3 - _/( (yq."r/ /f,'( f’{,.;(-,f’,, i
L -; [u(f'{ 1 !!f‘ L" af ol ﬂh{'(f ./" //

—.:‘ A Ja 5 "3 C |
ATl B = 3040y, S, by

e ade broats .”fﬁwq whin, a iy

?"ﬁ J!M—i (Fri 645_-\ ’»//ﬁ

//37/.( e

{’/”f;, :/c‘j( J,‘,'C
foﬂnofjlé‘ {‘.u"/ = 3 5/(} k '!//(”m ﬁ/( _!lérff‘z
A, - A,J(JM /P

; Y bserda
3

47 F._,CJ

/4 - BALA







\.\ .
! ' f
\\__Cﬂ g, LQW/%(WJ E;va?//tév\

- ok 5
L) T petid b de L

‘ / On
Gh o o | /
ol L as e 0

2 i J/{ @ ’ /(‘ > /f J/
| (
4 [.\,( C,Q.:f&\ é{v o A(

e

£

G ([ J/\u(
a4

//67 r‘ﬂ 1/(!

O (/{, /7*/( y

2T f

.
{‘* “4 Frove J'&/f;! v "“/":’J‘/l a C"[zﬁ ff‘“..j;ﬁf /

{t €+ &
_i [“{ J | ﬁ i /0
[70TEAY ¢+ Qo mp ‘ n7L -{ ' ﬂ
/ 4 71 O iin a Y ‘/"/A’f ANA L ‘//‘«Q&f :
a i
m— 'u ~T Lf, V]
¥ //) p 7{- ﬁf( f\ I'_{I,/"!‘.,\ " W&(P (,{'!/“/ﬂ,'s'!K& /-L')(: ol

I }\4\-1’ < '_-'f:'.‘ﬂJ P’ "'i—k(/h ~

/

VEry B Ny _—’;;//{r(f
(lﬁ{-xb(‘ bt (.Té’?)“;,gf(/A a5 l”i Lo (ﬂw Sl L

Flaf
fpsday ot |
pe 277, ok Vo o7 7 ¢ x geeded i /(
f 4 w‘.l' o “ 5 [ gy U
\/c | ﬁl&zﬁf* ALP&‘. Crn { \L/

/ CLes ¢ Avera valtg
[zf;}/{ H’Kl f.)(;-f/(,.. / /Lp e 4 / /(

. ARV Ea {5 ‘,L?//‘/(._// [-\ ('PL

jl [&’Ul S f iE 0 st e 1/ i 1L

G g 8 T P ey Vel



Xf6> J Fﬂgjac (/'f&(ﬁg (;&Uﬁx 2 {Vf{ “Q/AQC
f’.f-( '-.(:l >’l - F (I 6'1 \/ = (,‘)r JJ r:— 1 (""1 ﬁ'{ "j L(’, A? (y/ F
!
\/ ¢ l f],ﬁ'L"f u”#i’_ﬂs‘_g(‘ 3 o7 Y = G0 ( o _‘,‘P
" - ] {,-] y .
D (=95 D& — 7) Y :; Letl eon 47/( G g di Eﬁf; J

st

Co ,a({a ([(f--\

s /
/ Lo UC{"‘.{( Yich

vo Merca )

r

K 4
\.',’--“g‘ '
-
4 L],
fjé( ‘f?ﬂ | e
-l B
“i: ﬁ 5
/
LB =Csze-n)] ¢
J/H)

s o

Is er— —

| '.J (I‘-‘( rq E = ‘-Q
f’"

{ = ]
IV 3L -9 A
T =
ﬁtff"aé'-’; J



e ] ) |
[(-f ok ‘Cf ft—p ¢ 9 / ﬁ// [(/ i ,

O = -0, §£3(0.01) 4

—=> 5 = J{L
\5(’ \gfpf({]\/ 7] _\P /]

‘.’ (u (_; Cl‘.—(-\
Lo

Y d(f{

Jr\/’ ﬂJ \/ - O

Vo= -l ED /&> Fo L€
m}/gj V= 0,0

V= =0, CE3/0.03) +44¢

zv-hc\/cf"rggrz 4 ’

AT
V=o,
“f.‘" 1 y - K)r '_/(
4 4 /..7(‘/(’:*) ’:f”/]
i
' 6;:(@1"(-
\
=|ol€y
l
L #
\——_‘ﬁ———ﬁ
4 N T
=1 - 2fh %




5/’7/) ;f(‘f fmm/ e aocl e
('Lf"’f"'f-/fc fc//( ,M/«z £y Lo A le fefr En

(:/ [ b J . / il ’ Q 7 {
2 T Wi b J o Evoela” o, c v S el Ff/.»r{ / m({_[/'f_,.f’]
{ p
I ,r-[ \/ = (‘) ﬁ"j ;4 - /f_ = 3 7 (:(J ‘/ - [ «':,:C/j (/ 5(‘73




o 7V
g gt _
\ 9{/\\ o /f




18
o
3
.d N ]
By
1
i
<
\
!
|
N —






2
H
4
bor AP o Jf'[, ) c/ -
. [/ ( [ 4
i(r { 230 A v'f"LJL & V.
V74
'3 [0 A J 5 <
o A -
/OO £ + LL.‘
=
J

O = -1pA 4 jso 1A

o | A o= (()fgl

Bk

e ~

Al 5 < 1s6
< =00 @;

O = A p LN o0
&

I






&

2






W
r
ﬁ \“—'_,

S | =
f"y{"— f_.l) '({

V
Fd
= i3
£ i v
I [ 1

T
<7 LA L\ g e, C /

E"‘ ] ’“’"*J‘f". -@Jv o

|/ / ; ) :

{ & _ 4 &
!]Lx_f—"' Th T K | ._':-5"
— Vs "

% (-la, Y1\ = Lo, 8




gt lefnde on
‘_’, : B (ff . o (
( dAalu gl v/ P a7
(:P[ ﬁ " ‘/‘_ ! A A /
[ ™ | oy
e - ST T AR {1 =1 /
/{(?—/' Fa i - € =
'}4-;-* 1 ;
= ‘:’i_fi._/;(, o ) )
: — Fd -
{ / =—o | AV
- De
A Y
. _ / !
P2 [y G e
9({ /
f —
s - '5 f "-il
r 3 € ca £
1 5
T /‘ ~
i o |
éjrr:; Yoo "-‘r
(
,--’n / tf', J—‘{/ﬁ ] _:_~

i/

Load



- »S(A( + fdg’a(

= *F\:—c_@T
/ = = Aﬁk{ ¥ _E K

\

————— e A

.——"“""—

7.19) : peleatidd o eidiicd concdivils

i U«\_C\[! En Qﬁ {9" A € /j C“:,C'," 2407

(c?(, Ty

ji\'_ o

o
= 12 / 9_@/)4 Lo
C e op e 4

| - 4[4 { o ﬁlﬁrf _0’4?."?', A,
(. @ PRCS YN W7 i/f(%\,"iﬁ(%} 2
(o) '8 s chaac- -”a}

A

G ¢

130
il =g |



1

Sr & NV ' Hooy e i o Aduf
< dos ) £/ (s L [f{ﬁ Ry f"f,k
¢ +ak ot Lf ’€f{z\€:‘ (0 fe | _/1,( OV
Oc 5 Ly Qg ool {’Ir’"/‘“'

il je‘{" A€ ¢l e L ecodd

(Tg)x !

'

oY
a4

N sa

“‘.'“L/%ﬁ.!" ‘ ‘é\/ CP

o e b

wl) e

{






!
i /&
A /f
o
[-_S (1A
e
4
l-/.
{
{-f "f‘k_/ / o i’ C ( -

(_—9'//ka//'”/7(

«(‘.._( -:I ({ C[".‘J.'C‘g:ir‘

% ! (
AUer Hoe Oea G Lo¢



= 7
<TI0
{
. {«{, st 9L ¢
f-- !
2. S o
. '/:)C;(Lf'fl.{f o
- { { //"‘A’" &
A Lf, 7

Lo

|/->

Hlo

/"”.’v_ i -f!/rf i

(i

(  Lcfn,

f ]
Al (i 920

Cehatla '

{cﬂlLﬂJ

T



A | A &
i |
¢ /d' . Ii’T'a(M 2 7 r—/ o
0 2wl ,’D:/‘J'/_ -4/.;,‘)42
. I . =
= Flands + 21 d ¢
- \
o 1({%6{"/&?‘44'((“@)
2 JT - Tadblhg +a,
by (o > }'_';;-.{\:f'/f o
Ho & Zadd(héed)
~ Ugr {2 22 ) 7
= /;Qxial'f /"” o+ éqé i‘ﬁdﬁu"
J 3 ((13; f";;/ Yufa*i2 \ -

{ ~/ i f (l)‘ ) gy
— (-[(_»‘P . /.': '/’r A . .{{_{ / lk”[ c"'!fr,‘/./;/

O ‘;‘_//[j,\?f j (O ,E-‘( I [7a Cg IS /-ﬁ-r‘anﬁf el £
7/ _ . o .
r,‘.’f"'[,.: VTl : #J‘\ék_f‘(/‘b (’(i--/("mﬂ“) -7 =4
e e ok
| H= 2 4




0

e

r N 0
Tiam XX Y a
o T~ S

— _ €_
-___J,__———P'—':"'
4y \
= /’r' < i

e P “1
\V/ )(/’; = / /';
B o
20 Dy

5( }/Q@f(’}} 1 e @




1 r""i B (“‘(Q,d/;,—:

= X *’6’“};‘ — Coslax) 2 5 VR

b‘ v y;{ Q\{ 4/( ) /1, './’ﬂ/ &y C"!l‘;

- { P 1
([ *A /i o) ; "f//]-’* 2 Z L ¢

7’10 ‘6(‘\’(’” “ £ o ch&z Lield 7> nga’{ﬁ{
v Cylls diied coocds, Ll coul 2 oA (3,7,0)

(\!_idi/éf = ‘-—;)(/Z-:.




' 2) Glugn 4Ly feney 2l \/(:JC/&'\ Lield A= Jos.e B
in spteiod  ceads , Fiad Nad i (:”’g’f):

N

- A
v /‘(A ; ‘ g/\ ’%@4 flff."}({;'
Creiaf 1LY o o
S T % Tff:
U he s of
i 8 /4( b (P j
[ B = ) 0
K A .
= l' r’“n/““g ey — B ;—?r o b in €4 [or 2o
P8/ n . ) ST ;
O As r5n04 A 130264 A Ay
- - 2 % B )
S e s : .
- ?%-}—ngﬁ [‘e(”//ﬁ‘“ ’;—%Wg) “Pﬁ[ﬁ%/” o) "%r
o



)

oy

o ’ ( ¢ 3 P { T
sl “"J_*"',*_‘“'_ "6/0]’{:?‘(@ - Y‘fmgdf !(\J,Vré E
[ SinG L ' wceel)
| n
— ~ [ Opr %6 & -+ [0y /028 P {
= —|0sin& 4 4 105&1@? e |l BT o, o, A
gt oty
— — i ‘ o > ]
{Qi% / 0
5) A di g eld W= 3351
[ (£ Yt \ /| o3 a d~/\. (/4/
= e &2_| I~ .
’ )
())’ /J-f/,_f ¥ ‘r if) if/’ﬂ.élf. ‘ T {'.hf/. +{l{ b @ iy ¥ o
flox @ Ce 5L 1oy Tl Lofdacy OQE‘{ «d by
Ty & §ET/y L pLL |,
=7 Jl ( e [ a C { [L';/ (‘/ « LA
r
d - B I |/
> ' 43 /\
L ~ K,
" St — T - N el s ,‘1 = =
b E L }{(3 H = “/{"0 = ,_“’_'_(_z_._.'g___ ) &’G ? ) /
A o . . :
- H" ( ( L ¢ ,f’" ol 25 [ L’:‘/:.' p‘, Q‘{/_fr{né:h,nrmf ¢ pbp !
L.
!
‘ =
’ : - /-\IC

[Fsine o067 = %A({Orﬁ‘;w: 8) = [Deint g

,/f [Ds,a6) = ( [0ty D
-_._.———-"//.’




g

qﬂl'_‘/l

|
o /uo:),zrff e g

<

o
5
K,

-
7

= /44/0 J, T (j —fia

|

/G

Coa ﬁ? OL A
T l'

___(_:/—.____, Cﬁ:qﬁ/ﬁ{gﬁdﬁ#ﬂ(%



) Obins W vecter mpretieprentit 7
tndin e [y

lr

o gegien  Swmsndin

(’h ({ "'{- (z"? _[,:,"]li}[f.' o Ginu v = ';//f-(-’/

Qa»% / s r_n'l/ L c VB e —dry Ctanl




S

o/

s
yrole

& 77
/4 g el /fi_f _j u& ‘/fﬁ‘
717 ’(‘ )
‘J e '[L_,“ ¢_43 "f;f’ 4 Ve
A= T T g,
= '{‘.
m—ri o {

*-"’éoﬂ ,&f‘f'd@

r E . it
ooty o 6/ s ¢ Y

/-chm'f: -Htc ’foozf'.tﬂu,@‘_

o < ere I € {p LLarey [,'; .'.;r""./’/ "« Kf ‘["«‘:f"- 0 g 4 /f

o i) Al \
f Lal /1 an |/7Kf.‘{f j;.,r

O = -y
J—;’,T—C‘“(@ +¢

Tees Lok fg

M/E,f bt +fex

S At c ‘LJ (" =

J/

€>

()

bt




LZ*}(&UV (i ven /_‘Ti l{jf_{?é(}/?) Lo~ A *H{

' r : 7, :
/! L( Ll 2 4 {Lzyﬂ uoﬂ’mﬁf 4 {\( /c/r{ﬂ Lfﬁ‘f-‘ A, ¢
=
,‘r\[

)(/
s |
e € i d '-+é.£ » ncf ,l/r’ wl ¢
/&ed(/Pk 10 £C, Ln o 2 ) 1 ¢ Lo 2
o ‘J{f,’ (7, 2V SR Y R | /HD{’ “['-’/'c ‘il

{ € Ll g
A = o {—*\o 7 ; _-L';.‘
FIRL S
bl “\L\L /lu‘ct ";'f ([(f(; I(?‘-/\j‘;f_ﬁ(
$ = gﬁf}f: ng.,fr
& \/j; \

. { ] _4[ i
by S tghp S T

Lz




2 g \ [ - ' ' - s o
]l*\)) /4 C,z(CL'-( "~ &y, f[ ey WS {'. /f-d(&.z 4 C’éf\_; ;
4 e E: ' ' (1 T rfl!
1o j]nfﬂ.‘&r- ﬁ i} v .rr; 'ng 7[ :C(G wa 0a el D20 BT ﬂ(\-ﬂﬁll’ [JLL'E{‘{ |
) ' ¢ 'l‘ ,” T r
’/}'[,((‘. C . _f PVl TS {7 6}?&({/"’1(‘ b |
- f f / . ; T
- Ly . L. m‘/F oy i (g & 11 (111 [/ N R
B o o, 7T o %
&< Lo peonl N )
5{ {" N X
v / v
:‘.z/Lr — S d \ T "
,_"“ (})nA / /,,\ \
| of ) & "t) _
! /
12 dccoay 1o  aic cpre wdudo  in Ll 1= ber
’/ﬂ{\ _l Uvnl 4 dn s.-l."[’. rrfd;'ﬂtg, f‘ﬂ A,, f‘{m J a
| ¢ I i | f - / —— &
LuTler [ o L &l Q, 0 sua il cl ‘,5,‘..'/” i SEV ) 0 |
S | | o fiad |
b
S| f
¢ / [{ A L-_(_A



C(’\ [3: /ltff,klfz’” g :‘ 7 ,/f:". g /],..(\ ”‘:\C\’Liﬁfﬂ(l\/ V_ 7 & '

PO = e —-— N

P

Flu  a. / e .

=)

S o j{/D o /ztﬂ‘ ;'{‘“
6 71 ~
Fr o
—> F'}f £ ‘U'] A —
= H . 0§ )J 4 91;_,:, {/ - ."]—e.l)_{r‘ .3)
/éir /1,-\C
=2 ELL_ ’Qﬁu &
e e e =S ‘ A
_%";’ E’ L by;_k 1 /A}l gl + 0. ({ \

by, /
pa s g o Bl T g 1) Q05 0.0% 5+ by,






(:f.;f?’."
L

4

/La‘r z
.
. . f . i
{ O T, Tl Of feh o —

~= o 4 r | = |
Ka f‘,r- ‘-H/}r 7 ['(,/ {LJ T end 'f“;uft

I g
A pocgt |
/i -
o oy =
? = A 748
=1
| = o ¢ é
i\.
/l N
/
-
Cr-"“/ '?l

I

f

Lo T A GA ‘
g

|f‘ﬁ' I

- U

!
0259 = H,
/1
i) e
fr. > _ i
Candr 0 Py~ %w; .
e Loy oy K - ,
§ o z?(l,’ 221
. e

ot




= »'f\— =
T L)
3 r
_ 1 Pl (’_( \
Byi= T
E'r [ : L
. rli,’f{' 11

- f‘r‘

(b_fjc,, =1 (.55
4

ot BTl e i -

A

x

= 0. 33F5% + g_f_i")\/

S /e

+0:25¢

.“‘Q‘__

- , 1

+' ? - (}ri’ -iij

_' Or[;f/ {J’

A
/ 2 e



1~ /it "
2/t

T
i

Y

3 kD

«
(38
o, @ -)/l:—
N
A |
"’“'l/l!I i
/ ¥

i

8]

Uiee

¥
r
T e ,Il = ﬂ!;_) e ’/
- (
2
lag (f L [
- | P\ Y P ol
f\‘) : ) o gk & T \/
P
/(!c (g)
' \
14 K

i

2 e

o






{—:/ = /’[e /[L‘/y

’/O L.J'; 4\/,1')";'
J .
. = 7
[0 - (Jﬂé\‘y k
\



(rjf-:)\) }Qe’d‘;@ _ 1 | B A D y (Hf,r /{-{” : {fz ) LL['.r.!('

l‘ Y
(eflon o~ , 220, WS g, 5, Aead (2.9,5),

o~ A 1 B - N e — — 1 .-'
B(-. de e I P } t,_i‘}f 25,95 ¢ -/4,_,1‘/ 4 /03

R

I ;( J[C f"/'k',(' / ‘:(ff";{ Cavy ;‘{" i 4 Jp[ e i & {{/‘.r.‘/b'hjf-
| o £ r 5 ,;w.\f, raof g rc,-‘f‘ ]'(L{ or r'(gfrl;'i g

W‘H =5

/_/
o = I =
/’/
./’
,//.I o 0
s
figr=t:

- f‘-. & fpiq ) J(_‘)ll/( 7(91 ?/ W ¢ '«// 4

oo /
P/ q AT ottt
L \ A R
-0 )x% - F :
—Jud T , —

‘1_!"1-

E)



T =
-
s

&/J}f ¢4 b2 7 & J 1
{ !

([ S
e i
]—"\-—(33—“4}4»_/)}}/) {\YLL’\(

/ 4

\

]3,7‘;@%(11 ﬂ';i“‘ 1[{( E oad H J[r‘f"[{(

J AT A Wave 4ra.u€/f!r9 ;r'ﬂ

[k
}\/(} 1 /‘ﬂ-f J/‘-C LA GE © /6[_“/'#
Ginly

g [\L Ve - 4 ; _)r"/‘, .

[t

Y o A Veoblom 13.8

4) i Xt r: & { I—J [f(‘[ w;} |
"I" (._ ‘ ol -/f P s i pe - -/’g’/lé—
‘ ( ‘L -{ lf“l L r o
Wl - fz J {4
:2 = / c.) j ] / \
£
( j{
Y "f /'{_f(/\, ; P
I pshl (ol &4
!
I &

-
c ~—;_
yz
4
_',é\{(_“'._ 7

il

T



\,j

i

I
AN

7 O
s L -r" t"
s - f f OQC = ' ’._‘7 =
H = e
A
. '
e 2
- L @ - Y, A V.
!
— == - CT
2 -
F ¢ ,./’1
= s
, \
; [ M 4
L £
y =
\,_‘—7 \ - / AT
T ' — X
23

-
{
ER.
& A&
27
.
—
A
- 4
. 2§
4

r L :
e &40 N :
's
a
{ £ LA —
o
¥
£ Ly
fod
A .
T oy (
_— ‘*' 53
-— i _’;
r £ ~ 265

=i
—{irtr—75
— ,.]‘lf } é’ = 1 /-’
= G H, /o
N S
; P _/\ i [

\\



\/.'

¥
1020 (Pemri Shekeh 0wy

/

o e . &
L" ' A
2 . “ g fl--l / A s
.';- »’, —
: ;-
. {”
‘.{ o




-

sSh

5

= (G 0f
A

(_J(,‘ 1 et

- \:.',/L": /.5'7
=
L ¢

{ JOC fl\ da( &« 7
. N
i b &
i
P ] R ol ! B e (
f = e ) Vel
- ~
P (!
= _ >
P = 6(; ( (



¥
\ 5
e —
=
P =]
f'
A
=
. /




G

1

r :"t o
A .4{

+

((0’" 2 GEE -

Wgp d/

N
(1) 4 M;;

(AT

e ﬂ[/v,,;fﬁy 4 (it

Vx4

c ~
o oauor

(ln e &40y

— |
B2y

- ("
= ~

I{‘

B "
i o -

e

— f ;
N S - -
%7 gL / -

Ya

red,

'(."0(‘ f/ __,J"
v

SR

p
i - ~
B - (_‘@_‘_i':/"é'(’ 4 L)L

! /



3 ! - N @ v 1 &
B g el o 1 »
\, — ¢ . Lt z ‘,‘ - ! - y Y 1
25 IAf‘ o Vi y A N e . g
o / 1Ltz 7 71 il 1€\
AR - ey

3 Z / = / ~ 12
L /L e f‘r-(ﬂ.}) ) .Z \L o — }//H . ”‘f‘) //é) 2 J () ‘;
grRA ST € |

—

T Coa { o5 7, 2
I -— 7 S 7
¢ ’ - > "
Il ¢ Kot (;’ /

AL 1o . a 17
)‘/_J.L AFAST =T g, /%
2

- ) \ : - . e 2y
/ : { }_; e . _/f/,/_)‘ OfF = _;ﬂ?; < Vgl = ) A

W %r
4 (
/g 2
Ep = — = 57,95
St 1 3-{9E 1[4 ] o
gy ?,659/1- .

2 :Eff‘ ,w e i--’-;“f"f‘;zr/-f

Wy




144)

Find
&

'”-( fé(‘h- ':(&4/77[".&\ S a4

[z é /L{ H z ‘f\',('"] m(UM.:V) U l/v[ 2y

{.1_;_7% Crucn

g =3¢

)

\ A
ro-f

{ n

/
My = [, Alre Lind ¥ ad Ay wave yeedy U
6« | - (
e = 7_——::::_\ ————————
X’ ﬂ ¢ Il (b€ 113,54, S8 £
B ‘j('(’/ﬁ (“C'W,((f_r‘/"“ < )/‘:'é) S A Sk
»,»':’ - g?lt_/_._., o /fz,;; 5
n’% S o
a0 b ./-( Cage  lelpeity u gt
U fﬂ{_(__ = )'Tl g £ €

£ 5,93£ %




’

\ (1 ' i '
} 7 A o f v ' I f
[ A\ CG‘ACM_Q,:L‘%L - :’;;‘YI!}:,Q, f'f’f'g'(":tf‘"-’:{ 71y “'!'{

/-,cf,-zt?r:."p_i. on ;4 aa 2/) ar o\ 1 )y

g = i : e
)‘ L —_ & /(3}([!. _ﬁ: \ B ) -
/2 —— 4 A TES oty =l
.'""“‘..f,'j[' > f

F



f L 5N
s | /
g A b
< — ( { { L 0
/ {~ “', f — e — 78 Fi e -
L ! / ;
£ N ; \,
> &V / s \
i
-~ W }
§ = ~ : o |

7( i
=1l 5

—="= 0 bkl i
9L

BRa



= g - "
Lo 9Mewsf; 2 (130m) cpa(157)

Z'-V bt

2, 61

7, . ) | V e e
Slnep [E5 = ldE=g ) -:{g@f lgye-¢ |
- D ES = 0.652E¢ /
l ; g 7 o ‘
L~y =To pgeq=ns |
h 159,) !
¢ o _ (b E—E #, »
Ha . = ~/ 5 S - /

A

Er o005 0me,  10mcelSTH 1090000441




46)

Do ree
Fb o i e
A RA_ P{‘("

Conyir 1

A

:/,,fc,r E(‘Z, LJ = SOapa (U4 H/ﬁ%\)/@ .(V/m

0Geroft  Power (0080ny o cleda
reddius  ©.5m in + by f’f’/ﬁ’/J(J & = CongT.
I % s [ f
£ - nC‘ 4 g
( IS f /
v 2L 1 ..J/J‘T{\'(‘j b} f ¥ "/I
( o £ p 614 B & 2 "/’.’"""-"-/f‘i{’“ -
A
’ 3 ( 7e
[30
( G v ‘:’f\" Lo f i ! ¢ %

-~ [ "'
‘/J.': t
JE
P
Ky,

/ . n
L eloredin
2 L //"—f \ ".‘r" r

R S B/ Al

N
\

G .30 ) (e 3.5 )

4

J y




) pﬁ“’d,’z ¢ -+l ( (f/ . &/ 4 I
ﬁ rp _-JIL [ LB '(J :': s f L‘” T“’ i LS4
SAyT o =13 i Zi= (5 E£-3

5

= —

— T =
iz ) 9,
—.—2 3 1 T '.f H
S A ———— ” B
L ] ,;} >, ¥4 =

/ Iy

&

L!-; :I‘;#— j e B
o = [ 09,2 +1a0%
‘{ ! '\ | &, '
Hn_ = o ! : :__L (l’ & rf( u"f .
Ligf b,/ 137, ) 420
S I 733" g__\\
o -r'_ B o “‘—!
tr‘.‘— ! s / . .L il £ ", [!




LI 4

050 ([lie -0

.//jf{ i (\(/ 4'.:‘

¢

o)

’

r Oy

~

L-A(Qa)\{ [\

rd/w%/

SC A '\(-J\\

[
m e

@ ¢ gt
v fer
¥ i e [1
= L. e

o

SN«

{f‘p /CQ L"‘ff_:’ /?’,,-“;_J ,A"-'I’--""_{-

r

&.'/"_

-

-.’('

wet yusd octa Ay
{W B Cp(l.ﬂ /'&,;r = Iy g = 3.5

—?C,“ /,[f/!y/ (Z\{ .4‘/”_‘[

il Fobe 1052 e

<, ;1:’)

/
-

i Q; (( Cyltee (¢ fi8 4 ) 4
e &
| , . Tr_ \7 (J‘,:}T el L'_. (’dr‘:ﬁl\f?/j
[ / 32 /"0”-; / = - ': e e T
L , S P DT I RS TS,
Ww=dt 0L €
—
o B
—q1 4 (ﬁ,-;:_/:“ e/ J‘r.;~/ bs'de of 4
/’C’f ( {
E iz R ? . F v
@ P ¢ - i = . /, |
S R LU A (V' 7 AR 2T
Ef o 0T+ 5 93E v
. v A A = e % T !
> Egte(o05002¢¢ ) | =\ (0050F 2e¢r) Y,
z =
{ d T
o d : feop € jaict v A
Kh L)/ /3— ‘gj \ _/' b l e “'{{)r 7‘,;(;‘“’ T :)'” 202
(ém'
_ tf ) 7 { g e \ . — N == s " '
X--é A PR [ S R AR



\3




L5 -
C % I ¢ v G ","/f" 1€ |
nf "
ﬂ/ﬂfrw{.' (¢ Jrr:- : .[;:’ [r jﬁﬂfJVua&ﬁ
/ i1 ' - ~ - )
& _:1 ( 'M'I L C ((&{/th, L/ ()x’ﬂ B (}r {6 ¢ rn f’::_ ¢ ./Jr’.vf‘,/’_'»> Y,
L ’[ a {3 & g uc/ &l : .-Du C’{'fr /!/(}{'r//(‘/""u/
[y L,"{ t'-'? _'{{!.f,f/f, '(} '(‘/I\"i(‘ J—{ 1 [/tn - ;“'({f Vﬁ(‘d‘)’e@'—
A L ) (‘} [ﬂ/ J/( [Q(t f’d".f—/l_,"'.’/é"’f £ it B aC  veS- S cp
a; ﬁf“i'E M
4
[/\J,rL,.J (‘r : Cj/ [né l = 7 A0 O
Al-/}_ Jr‘l C’- 09' ZGS.""'} ;’ .(-p. )l
(. | b il
5 f e _ =2, ) )

6El S

0.2 - A (2307

\S.06E 5]

G"V?dfj = = = W73
(- (‘),/:([.EJ,’ =

bFR, =2 = _x -/ 950,9)
G S0 - P

€ i ({‘f /éfﬁﬁ » = YTrfc(‘(faL/i /-\)(O ;\_/ R

("-_ — -C__;‘__ d__;l Ejf':"() I{(:_D\) ?‘)iré?

{,;J POl S @7 L—
| -
brg = L () = (14,166__5 2] (<

ti

%

JT;"("—S

o L

e
- e,

e

27 1K

PR

qole -

L lra) -

l

\Tf(

-~
—

(/;f@ =

”ﬁf O£ (\‘

(’dl C)&‘(s

> Mr[M)

/... s
=63 29 G4, )
- R4

L:’ﬁ“ﬂ/

Cé

)
(/L/




\ ;
1l o 4 / %)
f/) ‘5‘(‘00\. -1{ La{ Ji ¢ :_(j-':w'r./;"( [//ff”/f)f /d"‘(od /fz < ¥ éﬂf.("d -

[

fr@‘.(ff :pi ¢S *}l/ r ﬁ[( ar S S0 &1 A deg £ 7£ - g (-/ J/
£ a wa, Sovm  Kesches K I /’2 =wJie' ¢

— (S 0, 50, o fftrﬂu Lf'/', o (1.0 /C’; i b ')
'E{ {(k/ Z} \
BB et T T
ok 37 2=
= E
Wl AP, a Lorshea, .frqfv =3 = 6= D
~ apily Fle vk ) equild
J ,T) / =
D \/[k,{)_ - 2’3!/'/ir,~z ,
2T - ‘ :
< D&
'\, ~ o
¢ | 4 : A ;
. 3 —/' ;\ \H}( \"L / Ny
SR ﬂ(ofé‘ =) e j = Le © . 1A 05 St B)e" o
- (\i < a2 ‘ /

A ‘ .‘/gk" }._.. . e
Rl Acsefuts 0y = Le D% [—— WA /0l it "’“@ff)ﬂ’j

5 o F \ < sugd
=5 Acslve + @)™ = L [ WA cofoe o’ ,:]

~)

v~

I

- o =
= ~LCuprA cpafet+o)e /

127 A cpalit 4 2 )¢



[6’5 [{ "f\ P //[u.tkfl’i‘( il ,'rr,- 5"//6’/ a:/,f-,ﬂf qj/ /00 b (o

f\!u, = 5% d s § Qe £ -5 i/ /s ) e ({
5 ]~ e f F 3 ! '
’-f// = ddeETZ e fov o Feor o mal c‘f(. ¢ 71(Jf;/~,f:- .y &t
’? - (%] . 5 r . ~1 i
ke, od U =l0L0° V) tubie V@) o
b /‘f‘- C (& o £ K G?K /{ /? [ r'J 2) /‘/ ", ';’ f’ ¢ /_"' /«rv‘i"; \’ :
T 7
\ b 1 oF t'}/l’ . o J-"— f/l— . L4 :
//"/,j ) 4 ( A / (.J ‘ ', 0 B Tt
J({' T ({ e Pt [ Q{{. (‘ & - b { 4
;k//\_;j /’-’fl( ‘y 7 /"...

=16 % s oo ® ¥ 1ol L e =V))




f/ =
’ ’/ﬂ f‘ //(

£y

V.
==




7 ) &l - | S 4
B i /.; f . { / .,J
I‘ _J { /; /:'f &=
- Y Z E!Z«J(,-r g ,’/,
/’././‘.'i’ i C"rf{-/ b
g ) X :
— ——— [ !l ){a_ 7 o
Z Y
,( ; {/
//(.o\/l eCell £y +T Al oed
s 1 3 e"\*m"%} /U = ls’l )




Aed ¢
l

e ("’;/ f'(

i gd“.{(:h{,m‘(/!éﬂx o mf’-"m‘j’ﬁ'{
/

D

18§

=

"’/f({ '// i

i "
L e (AT n¢

H’}'u.i}f A

0
[

}

4

Qo Q;f;,{r\{;;f_ﬁ .l Z\(

/

i

N4

. €L 1 e
=== i

= ‘

7 - ~

o o :

I .

¥4 - :
YL; it @(‘fl._/f'f','-

\ “
r fa AW 4

= 17

¢

/ﬁ s_-r':.'f/:,-’f"f“ ~ff L1 s
g r'v// el Sefr

L Ie
7 Tt 4

i .
o
of AL-G

/
/z"(/ At A
———
! ) IS
el g N g
’ C
T C‘(;_' ;

(‘-’J Fa

/ey

{
¥4 )
b












(1.5 45765 )
) :
1 o
J,;%"-%/SJ

/ - 5 — e
Y. e @4 = 1172
J e -
T — 7
_{3'(6_\}[{ =) /{*_;ﬂ_\jg)c}a:é‘,, &



| e e

| (
r/‘ C‘ tr {,‘4\_, !_-J fi\ @r\

Theéamp
Bine Black Magic Design . , )
o %\ EARNNS o7, ¥ ,

norty
i

! q
AN NS 30 NojssTSNY B 32

R
(=]

NIINTD 305 Noroa s 203

O
493

5233,
33

RADIALLY SCALED PARAMETERS

TOWARD LOAD —>
12 11 1 10 o .

112 13 14 16 18
0z 04 06 08 1 15

15 16 17 1819 2
08 07
1 1 1

02 0.1 0




i
/ . S / Ie]
e =
,l‘f“(
— ke a // 4 IL'//' A o WY A 7
"J‘ IK/ J/( -'7/[\[ £ A //ﬂ T //C(
‘./ ~ \‘ . I'F -
/(7 > : <
v/ S
| e 4 A Yo f,‘ _'fr
{( 3 - H.[_'.' o \J e
[+505 73
==t i J
\ = = 5 .
[,'_/_/‘" L% £ o _J(‘ADGZ
25 A nora 0. 0¢
= : L J0s B /
g e
/_’,_ ¢ :ir o ,, t[""
- - -
\ //" . = 3 Is (w
l“ 4 064 - J 6'47 i /[ 7 (I 10[ e
g - F\\—’—/f\’fu—\
/o= 213 ) 2y T Y3LY 40T




|

Wy

i L )15,
f/ﬁ/(}u-'; 2

7

'_j

?

" The Complete Smith Chart

Black Magic Design

£ . bt
\fg ) & e \ 1S 012 013 M
| \ e~ e 038 ~ 037 A o
A 00 0,
\_\ \ r 0 1 e 80 25 o
i b ne = 5 203,
) = 5
N W78 E - " - 2
o2 2 o A
s _ A ~ 2,
) ) L g A
o= "gdg‘ \ 02 oF A
ey oS \ D &)
5 S Y %
o > 3 \ \ ) )
o, 0‘3 g
o DQ' y l'\ 0.4 &
8L/ BN D
A & { @
~ f ob ﬁg
8: (=]
5 Q\_‘e S, e\o@g _ @) %p a
7 &, o o
a 3 %
L. &
(& o 2
RS ; 2, X%
HIE /3 Sy X 53
: A
ég "? ’ §' D \ﬁ( ‘ 1 = .
: )
a D
] ' N (-] %
/= / ) \Z %E‘
§ A0 en—{
R iz o\
2 [ 0. 55 at)
HBtE v 2 B
kN (=3 5 Z E o
<l .
P 7o 2 g
' O - Ak
=lsls S S mmmar m e naa s N I e O I e = A SR wklo 12
¢ =1=|% 1 L0 ? —T-Fr ) § b
| A P REsISTANCE COMPONENT(E{EELT R CONDUCTANCE COMPONENT (G/ Yo IE
v o 02 210
2 g
Rt R
B 'é o i Z
e 1 ! o
; = L c? 5
12 2\ 0L 3 § &lo
—"\3 E‘% ?é'}- \ ¢ §
2 o)
. @_31 3\8 oy §
= o
) 3\] %‘ &
o) ;
;
SO0\, S
N N
2 N\NEX
2 R :
il / > 4
- h
2 % .f
: 7
B B A
&5 y Q;
) A
‘& p; ‘(Jl,.
fo-o / Y
&p! G 3“
o dea
ﬂ’b 2. & é.‘
/N8y, s @
\% & el EY
f ’ 7 >
i 7 Io 001~
‘ i
o jo Zro
80
RADIALLY SCALED PARAMETERS

TOWARD LOAD —>
10 7 5

14 12 111 15
m 1.1 12 13 14 16 18 2 3 4 5 1 20
30=(0 01 02 04 06 08 1 15 2 3 4 3 6
Lptedp e ety
1 09 08 07 06 05 0.1 0.05 0.01 o0 11 12 13 14 15 16 17 1819 2 25 3 4 5
1 0.9 0.8 0.6 0.5 0.4 03 0.2 (A ] 1 099 0.95 .9 0.8 0.7 0.6 05 04 03 02 01 O
CENTER
0.0 B & 0.3 04 0.5 0.6 0.7 0.8 A B 13 14 15 1.6 17 B 1.9 2
ORIGIN

{74

szo

.’
[

w2
-/






("ol ~

——

|

. A
—— The Complete Smith Chart

]
ol ]

<

Black Magic Design

o
o

ot
=4 e =

=

OR € (ENDU ANCE COMPON

e
A

[ (G/Yo

R e

A
2 ’/(

-~ y e o ;
S| - d ij*’i‘S’I\
RADIALLY SCALED PARAMETERS £y
| TOWARD LOAD —> <— TOWARD GENERATOR
510 4 2 1
e Wil T S SN bl

onY

INISTIA0 NOLSTRENVELC |

=

=

3y,

Y

DAaNT

03 N N adanh NomDT R 0 T2

S3:

=t
11 12
04

13 14
06 08

1.5

01 02

LI 12

13 14

16 17

1819 2

0.9 07 0.4 03 02 0.t A 099 0.95 0.9 0.8 0.7 0.6 03 04 ©03 02 01
PR Pk SR o S0 T A S T S i S0 WA A T S o S T S S S T S o S 0 O P S T o e T W PR i h f H Pl
CENTER
00 o1 . 0. 0.5 0. 0.7 0.8 0.9 1 11 12 13 14 1.5 1.6 17 i8 + 19 2
S SRV s S WO SN D YR SN T T WA B W S ST Y S VA S Rt 0 S S T S VY St 0T S WA 0 T Y e T T S S TP S AT S TV S O 0 T WS T T T N S R 0 0 S O

ORIGIN

—

g
<



i e

£~

d.0 615

- '—__\
0,07//5 V o A 4

i 1 (



e ’ - % f'lf
190") $ SO

BT

|
- - ! - ’(__J{j" &
VIS l?‘f/‘;’ L0 (k) fo = =0 So> A e







'! r_( \ 7( ('\ - g@ﬂ CQ )t,@[f,- (_.(\
f 5/(’@? (0 CM{L

; ,
OL) Sho oot 4/\_(
oy frrju’r,f-fwe&k b s,

|
a t
C LA Adenn e




