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Fiber Types
Single-mode step-index Multi-mode step-index Multi-mode graded-
fibers: fibers: index fibers:

« No intermodal dispersion  * lLarge coreradius*  + Reduced intermodal

gives highest bandwidth Easy to launch power,  dispersion gives

« Small core fadliis A LEDs can be used higher bandwidth

difficultto launch power, * Intermodal dispersion
reduces the fiber

bandwidth

lasers are used
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a: 50-200 pm, b:125-400 ym ~ : 50-100 pm, b:125-140 um

Core Cladding
SiO2+GeO2(dopant) SiO:2
SiO2+P20s5(dopant) SiO2

SiO2 SiO2+B:2 O3 (dopant)
Si02+[GeO2+B203] SiO2+B2 O3 (dopant)

(dopants)




L0 i zndon)™ o0 (8% p- B
T A o o AR B A
> Na = 006 2 0.8 -
A O, o 7 Mo e T = O )

9«\@ [\//\:O.} ) mﬁ\/fv\/a/h&)g y Xgo-vwn s
5 \/T’C}%U\{“”: : ’*W&%x-‘%

> & IN
&\ Vj e NSSGE g e gj,; L0 = 0730 g

Soo At 105 aum
M rc 2l s A% s

O e~ e o,

L2 VS Lean Yo vl ol

N
s, degpars AE oy AR - (icndyT 20097

AR) ™
Aoy = Atp?
Ce g G6h wm
o i e
SRR e S e e s s e
ik §lo nim Vition® 4645, Vaisuwr 290

INSARETVISN
> M Db, T 2 e e



sk 2.

Qu Yo v A mrw
5 m m-wm W(@o ~200um e, V19 - 420 wm oy

- Yew Larhwilih
= N0V by Uon e Migo i
% \(Nx&vmﬁ\}g, W‘W\m m% Qf)ﬁ-wo o g M-M)
- o vl e llimde M-l
R W M Q@V\WXML&(&M\@\MMWJ N\Mwmw
& WMW!W
= Notgoons S o Lo Yotk 5 Voo vl o
v AL
ot helOn, dg, WVE , A=Y & \HPa
o S U T W L /R T Y o B SO
Nh DA e o s e Ly e
R Tl TS S VN S W VAR 1)
\y»ww% AL, V&) ax s Lg%‘\).\,%:%ov% ~< 28
Qi Yoo how s ae Ve, , TN, VB ek BV,
“ Yerramand wodt % Vo orenbion male udho owsd Wl Lo , WE,
= S&*\MWWM!W\ w e WM&/M By B Wy and WY vk
be el M e



Q1 ol domed Yager dsiom
D N RTTER
BRI YESRE 7Y 8 P A
2\ VPR PRI VA O T W
= 60> Do i Wi, %,04 MK

" k‘»ﬁ 4

Qo™ toreomim 3§y Wbwmy > \V“\'\/“h HL\ —' > U= 2500 m
Ne

yYome (g \a MW% %6 i e 1;91» o R S A

WM Y T e T e S IS Fe T
s e e Ol e s s S (ke

e vdhalien o o Yeand oapdien s Ho '
By<a)= A ey e'he i
Wy e = Wy et g

Jaree ‘“"*“‘_’WM&AMW-»:

E} (o ) = C/\I\VK\N 1) e\Vh e'\(W‘o-%’t\

Py 50y = W vyt

Qo1 Ww%
Or. s Lahsd > QLY VAZ090f 5 Vo o90)
Qo, . 2 \)b SIK D <0.0) wM

Ltk B s heplae | {00 ind e oo




o L | 2

Q. %BWWM'-\—“%—:&“% = T:%
- \%%\ > L= oMvs
N g

Pamdon 0 v Wmaim kY S 5T F D B 4w

e e e I R s e

i e g%\\’ = 460 vmm [V‘ﬂ)\/)n: C\@‘m/wwvﬁw

Q/MNW\A{&(LZW\MWA‘-

A\XY

o
some B v T o AR VR B 0nY S N 74y
&3 \M o /y'lf

gt e At YN\ Lk 4}8&“/0 Qm
SR PRITARCRATE

iy

bo SNE/y lwwe > V5510 darde



£ SOR wr Db

- W o ol v 5 Ak, DY e A, £ (g
= %MWMW%W
= W & v Qi \mdemant
Azt TE: Tumens. Bodni > T\ @ WMM’W WWWW
WW [esosg
Motk 5 A se¥N welo b xoogardion , it oo Yo
ST S N L LA VAT SR P SN IR MY \ NP
A BN Bao By A ST by O,
- A roe W)id omagd when V=0
LA\ PN \FWW&M%QWW MW&W

N

%
Qe = (ea) - B &m y (W - %\

\’\}&(\X N &—B\( (,b\“/\ !g\/\ '&N% %)
e L N c,\f\VL\,«Qa“gW"“W
W (n )= DN (wh) VR M v-3)
Az = Lowm, m:\.cm M, =\Gp A= WoTnwm
Wi e - s 5 X Vo T a5 e mn)” A =20
W\N}QM /\W*m' NS MW:/\/\:\M
A7° o vy v © s s Dol
; PN
VS Ieqnet s e S SINRE T s SNEIRE
\@N N e e o )] w\)\‘j\\,ﬂw& \?\Z\Bdan A
N7 RS WV S Y 7 Vo R



Qe 1= tn Lo dwn i %MMW « Wodh

Q17 & vl e Wi Jopendian \DACVY)
Lo Wy Ml (QVY)
2 Vg aad Moo (VAN
worny Wi © S+ O, B GO <20,
(‘N/Q» ; 6«96\4 + Qo > N )\/&),
@WQ [y, <« 2> 2%0p il
2805 «3 %%, c(d,
Qu: I Ly s - WS < ofy m

A S e



« et M b B v on Tromrdld o 5
™ VRO 1 PO, A 1\ W1 VPR D\ SR S0 1+ N R
MMWWWMWYMM\X

(VS

P =tove oo MW\J\WM 64 v domuiive oOYio0d
i ﬂfh(‘@\ S 6N = 3 M\ \ =436
e Rand e\ -

VadUbem) = Vi) = 6 (/4w -\ o)
il s Sy
g Moo Dadailine (WM\\
(A T U o S B e

oy B il | [e2es ety (st ] e
i s OragaSian] | viid 3 Qi eobuid

\o - e
=WV Sl Yo e b Va2 3 e85 ' G0 @\W——dﬁ-x-m}f ) (A% %m)

ST Tt s A S S

- Do vealonin, ol g s il wandindd, qouno

O, = !LW Y ey Nyt
el WMW - WMW
- uwndaady m%ovmmww \por:
Neg, = Nea %\ ;:l S (;\»m &'I\’X\ Nomtf;—;u\\&\o.)l[ﬁ

W‘: ey %W\N& (b \"*
- LK o %o viwrniog YUt Ypurd Ve b Ny e vk Y N
- Qe Lnsuinnny nases Yonsodog Wil dekba, Yo 1o Uk nd - Ao, rabud o . i e tngaidiy
L CA U | WE WAV RPOR VA T Y VAR 98 W S N Y8 W A\ Y S\
“WWL G g oma el s W o coafind s wdotuan N Stgemdn o ol N M.




S \VA VR PR TRV A RS KIATSV WA TYRVA SV LT B G«‘v\x'\m,\mwmﬂo@

¢ J,-n? SRR
W ?Y“ Lw\ab.\ \ o Mg Vo B s o, it S &
; Bt o manbnd wandnths i g shov, ST QU s . ums vl el Wl A il v
~ AN, (D) b mtetss
s L A W0 i oo, s ot ot b

: = A
’%?l M;WWWWMWMAT :TM-TW:—E-(W&) L\ (.
‘Ak‘\_='§"\"— Yh’b EV_\\ \r\’w\/h

V

= My WWW(WW)Z Z
LA—Y\Q/VM,M: :gb(,‘ o i LFL

Ao/

Lo V3
(DT)MMM e 1\(\‘ 7 LYl
MMW V‘«’K%\w-vy&’)
E : 4
?QYW &: SRS S
‘WMWWM Ty = Wy - ST m
%WWWWMMMWWM
- You 3qudn Gomgonariy i N s wmmmmwwm 80500 Yoy W
oWl & daone | W > 8T S @’S)\—'NL@?\%' + \ = M,\S)\ =
= s diparnion Loy e U gohas il PSR RY: e gal
G‘Q:B'L'Q’h =B 9:«( (M‘ N s &’%\
YM)\MWM ‘%\h—w, DO <@ v Nrea,
MM%\WMWV%WW“’ e

= Qonalit i, Consongil esmad) MWWWMM
SN N ANES) I Lﬂ =

= flem AT A J“an&&o R o VL
% L " S A(l/!»\ %3y ) l
Tw«k: R SR “*AT] b _E\“\ ¢ \Y"*V‘*A ?\:X b RV =L Tl el



AT LAwor o LA INL ¥
O St LSNP Y
)

: A St e A
Sy " Dy 0, Dy - TRV —

A ormdingh g ndad b N denmdoh Vnganon Yo W8 01 4V 2 \= T
A \duarab (dnernitic) Noqawta - W= N € Doy
= flaningien oL dinpamnion §IAN) Bt il s S g oo, v A, = \%,; : \V'."*\':“m i
 NondgIn o\ oqoriioy, A \550 v -

\ - v \danYona X'W&M‘MWMW, E-WMMW\A&;&}W&
'MMQW,W a2 whmmwm vogAe e ) dpading idaiw, S

MW W&M Weldg, M=o
W) ML = 351 Mgt (B Vo = \35 [,&M{h\,,w\

WY Wy 196 Mier |, g, = 039 Mgy



MNOWAMAMAYN  SANVRY  ALTANER RALD §

BEGLS : homuar KD

OO bW = RO = 60 Aun) - (o)
SR T Uk D5 I | VRN JO0 (17 Sl LI \ NN
) Lt Do Rk, e T RO P = (4947 aW
A Do\ T Lo e = 5754 wW
W) L= 2abnm 5N, e = A6 ww] N B oX e T AS X W

S e S e S SR S e
&) Dok, 800 75, aoneery fuemdad $105 > O 2 3375 whflem| LED
MSpas = 901G nflean | LD
L) Dred 1660 20 >y (m = V-9 nenflor
SR, U G;;t%%
> Op e aqgaonined® D vram - | 2= X 236wy [om
tnd M‘g—_"f‘* "—g\l (- §) y Mo\ Ve &)\h’“\@&w = 7( faq
= 6_7%\ =089 oS

e s g s Mg M s

Is 00 %
3-)-)“ Qo \ V L}\V‘\ b} /ﬁ }\:\3))-0 im V: }L}\"\, N\, ['Hb)/ = 4.),06

MWM\ o M=o wm, o< %\C)MYV\\IAWW.

) 58
Wy = bham > V= lXBLé‘V%VMNBB

T N WL RRVATSPR VL AN NI O S (R



MOWANMMMY SAVAY AUTANE L \3080
TLO55 « Vomumme TN

43 Xm bre o My B on Al B o DL N e O 9 50
() | Taz \0g 0 >

X = o.084 Vo Wiy O HE X" <\ * \ g =B 20

Fo =\ ’\(V-Eé ~ X:% S \D IR

Q) n L e SO B \. 443 &

N e

T 4q
BT fas o T e | [

VM&?Y)M'}\(W{«V ,/\/’L/ AEM:JS.%M\/

o
\ =
O R abir o )

R

O S W 94» Mk\ >~ G LG
&) %J\p:“*}\, &/r\(mrof\\ o DR
(LY Ny !‘J—”‘%}“— » Nud () = 44\ %

M Dk O = 3604 %




“%
AN

32

p 7\ O\W\)
%580

\
} M&D\\V\Y\
- ZASE ST
Q,&‘_m:r
MO
M b

- i - =035
K . NeEwnen
Qn *N\ %\ﬂ’\ w - ;
s =Dl W\
_)x & = Y0 ¢
}\\ = >\o
)\

™ *;«Q = ')\)DO\ WW\“-B
- I

s Q)
LN oY
4 v \w\ =¥ W
&K + Y y
GUQ « 2 "
- 1%’ L646.5 BAfgm
-%



W VRV A NI I W sS\OM

= ng N > D) = A5 vm



ook prugaiiion:

A ol

mmzw \N\mwﬁw

sl o ap WWMW

Z“WWM A»WM»@)

7= ol oo (tobans) 3- W&WW

\ L. G = ‘

: LF\j? mmw Ww,mxmfw»@w
T

- i &, Y ey oo o ord Coomppdiion &,
5 ’>|4
= b - nwt\m&zeﬁ I = z(w\\%\/m\ (g
W =



M \- v ;-M) o

\ Connitn: Yoy onimg Neirmdnane Stngiee i Nt

AR
2 DA% gt o dineSir e 0 apelon
Vo hany,
3 Otk = oy i R, B i nai WA
o ot o Yerihandlo & D
*W&\/EBS G
MED Pl
\'W“WW) 3~ U0 Yo LM%W}*M*’M
3 005 o, € Yo AN 350 Yo, 2-Yion NN
5V qulpmmmma , 6wl | 97 Ve qthgmanes , 6L
7 W quen ol 7~ e qowon Cosgl

X“KV)L(W‘)L M%?p\% . \)606-' \?OD NI
(o N by - §o0 -800  wun

oy Gw&ﬁm;(gmk)m D)Q/w Wyx@'\



2 W% = B < \)—L& L o~ Q)68 xj’ Q,\/
- ouatmen . W L) S Ba s \M-0 D g Q. Py oV

“SO/T)

«Mw&ww i &\ Ww@\mmm_’&% (o)

WMW M YJ\N\ S M*D\m\ ‘D[LJ("(M‘\

WWWW oy = T/A Aol

WM Digt = ‘M‘%MV’M% 4

Y)M m()M*“) %WWW\/W\%‘QW y\\(,v\\*S
WMW’ e e i \“51\ W
(MMV\M w\w\&ww o M W Wik VEN

RN womusn doa s B Lorng, oo VR Lok e wandongled .35
T A i w2 oot (e AN




LD O%Wm W(H\ i

ol s on Nl Iy g 261 = %, v isy’

e
\,"WW%%SQV W ’&‘V&*Y"\M\N&é&s\l\b
7R PSS & W N W N2 MY AT
5\ WrNane’e W% (BN



<o dnadiini -
“WMMMW\W
Wik LWWA}MD
W AW .
W%X\\w\mwm%
+ Gorhinen Yon N
\- oo 40, 2 caminn kel oo, 3 coon b

A QUi pnliyg M«MWMW
£ Wrony, sy il MMMW
o Won S Wonndurae agie

S e
100 = O o (LT 4l - < )W)

Yo WMW
W K&Q\ %\\¥\} 2 [T ) - Qi)
W= KYMX?W) s &N e S

* g oumdian &, Qdion 4renh Yoo At Vi
&M‘MM TOV -1 ~ W) ‘X‘«\K\%v\ <




TElve i 9VL \mkmv\
‘wa%vx
RN R T M s e
49, 2P e > 490 W Uiy o o
1o = S8 Men
A S ey L Ee e Y
- T e\ M%WMM
L Ao (ol o R - \
W

bie el
_%Wﬁ %» —Cw L\(\w

: ﬁ%lmmmwmwk%
W u“ﬂ*%@w ) T

> Dy 2 B \ﬁ) *T@Q\W
AN %% L \IQ\NM\LQ}‘\MX_A
SR e e
‘ - 1)
o P:)Omik\#: ng*c\‘vci\)?w A/ﬁ\i \ )&5&‘[\/
o R PN Y e



- e tnain st e o st G

o8 }T\-V\ vV

S N Nt
cff\wf\/«/\_ = 91m
Mmm W\w)\ \fw\’yy\—ié\jv( > AY= 95y }\,
A) - e

WMW QO = 4 (O g\ e
VA RENR R TR Nt e

ITRTIR R 2)\ o)
*%W\m}r&
\*mevmb\/w B k\//w\/v\

- %W\UM 12 ongirm 07212 g ey g e




| (
0% 3 1 \q Jeat (4

trve Jan

Q W Voo = D60 - 360 \Q/MB/M € R | Séo W0
1 RNy oo = 1630 | omiod Youd 2 1930 - \%5

LMM'— e \UM\W\.\




Q7" Va2 P P 62w 7
e e e e O

QE - i Singomion. (ol Jan)

R TISR N doqumoe (drrmdu Jngovion

- lpinien By

« oo WMW
V= 1352 1 o4l \M\um WMW«RK\%OOW\WW\@
1= 37 hitovdon SO0+ 300 hungamior ) New b A0

N

3 -3 hngamome AN P digonion SN Lm0 i
D {\W\A—\w o Ompametinn \oa . VUi Nqanionia Gvneunati
190 e

R

W s




55
M= ol \6"\
Qug e Lﬂ”r &Mﬁ AN Wvﬂ ;&gmﬂ
N Vo
\Wv%? = o EW'\(; G2 v W

St \\00' Lo ews) =-Wh g
S 0 > BT € G A R



dtor}  20\Y
Qs - Lghd hoance oot Vo A by wommanl
PRSP AR R PR P R W
37 Yo ol Auroe
% Vg dy Nl vosair v Lo comnidle il \Aeon
b~ o) i ol haws v nqadind Wbl
VEDS LAY & o, obouan VN Vgl <o ot

Q> MMy = §00-206  ww
o e} - \oos - \{0d ww
g AL, T, B+ \grah samadana
" Gu Sy e vodam) Sardbagsy ord- tame Aot dggadly



Qg :

S heeady N Bas RG-QHR0 o)
= %%\(7 \\26 oV
SON(em) = \M/\;/%(Q\/\ e \\Q% TS

> Phdin Iy = = = 100 x\d\q 3
B
%Mw Voo X8 = ooy g By
T
Ue/»d?v v\\va\+\\ WS

: Mw; aoy

: \ e
QQ \_\0&,&\: d ~ E %\’\KQ\\V\»\
>N %:X\M WC\
CEEY S W PR W NS PHER AW 7))
o = Q.02 Gmfh
}kb\\’\o\
W&\Qmm SN
SeeN e 9\\/\(\ A 4\{&\? %@\Q
S DA= 0.6%6 nww >SN NN T 3N gam

eoNdan o o s = L‘ LMW\

NG
Rt Y B
DRy

%’LW V\Na})ﬁ« [57\ ()-Q\\ IR e e A ‘)'Q\t"m\

e U



QYECE j\//A
2 4% > Tlygewin
SRR N CH AT W S IR o Ul SO R 2

W = oy ey o "
e Man D)
M 3\ % =0 J\ EQ;“\ 2 BQ UY;YLQ) 2 E>0 (95\’&6)

Q ) o \ = \
W s 67 @ = 30° . TERRON S8 IO SR G

N N e L—‘M@e“ﬂ
S DTS eddd) Tk
Ny /\//A




Auon), Kovh
S
N R R e R R
N
« ohnmings: e b pion Wi i, i Lt
* oo Lo roguion iy Sl s

-2

= L e J i Wiy a w) %
Y\* \(\ N e

§ | Ny >Ny, W




QAx -

Qg

Qe

Q8~>>\$5 -

- A oo, WWMW“WW“M?BWW
o dgortmend yrilody \-cavien s 2 s ;3 (e

= .G oy
S Caz AR5 0Dy TONY A weipx By
G:BX; \\‘\/'Q(\% > N\:= %ﬁs SN AP

S ) Vs e + By 2T A5 mW
s Did. = e ‘ : J—}
A muu« R O T A
V) = ey
S 7 3 oW, L N\ R

s =L\d+§c&n%\®x LT
e 2 = %= 0.0 Un/A
R e Y S A e
= Tk\p \\\g 'YC;\\P\ =0n=Ne) No) &m(

G e %(.0
R VRN (O
S NN T LA wn

A AN = ?‘;_i_\{\ e e AN =N TR v
)&3\\'1\\ \7

S s N s
NI



R 1560 R e

Qetn b St o e e e )
e = il

R \—M Ao UY\BM\A&M@
< Wi (Bard) gt

2 e /"’ww B oy dodle g 53 i i
: : 0 e - Gy o
//f oo b & duler




Qe h&m\m: km(»\ S \\““k iy e N R et
Do = =40 g /(o Som) 2D A= AN gloesa
TR e ¥ L W W

i



\3‘0"0 ‘oo \éeo ™ ()




Gra- N o

RNV (e
— Jowd Vadhagr Wil Ane wned

\7- \—mw, D onah oM i, 3-gonding \yhhed
|- oonien ) -0, 3- tad - cardynanesd

Qg V- VBN ety Al Y (UD than)
LAED gy wedonsdoy ;37 VED lamg waln i



),

§ . Ny N, Wy

. E4n<Eay, B

: RECS
Qq> Eoﬁ" N Q.% Q/\l
Qé’%x’« \.X%'G.?M}f «Q\}u};’ > W= Q%‘\%
o Wy y}x > X = 0.40%
w
ReE = Mo A\/ IV S N 2 Yer 7 S

g
Yok = yox Yok 5 ok = nlany O Ved = 0.6 ww



Quy Be o LR o A = 204 om0

0 = B hy o Ta = VIR A
—QN ey 3
%\%\: S N 7 4008 wan
e :
R A SRR \(\\/\&&X\N\SW\ M\&Mm
= A :
=St &_\K\\ o L0 L

c BN O\ e > bl T3




aglen § -
< phdedon Doyt
= bk Mgemiain ark wradiadeg i el ry
2 Wil ngerac e 91 Vash B %0 Yndls wapinsd W o4ty
- Now vouw
= W\WMWM
B mbviag, Yoma MK, Yo G

’W ” W)\@&) Yomn, WM,W AW‘”W

SRR SERE Y (U T TS PR AR

- Qedoconhdive difan - oagfian W, Yowun, Yo wiion, vorbinans
= o &WM MMM Lagnom = BN al N\
_'\N\,{/\M M FoA w ¥m\:§‘v\e'%l

~da X

“ W“W&\W&\Aw: N Selng )
. W W A&‘m" Yosun e i —J\W\M\Ngmp



i
/
(w&’@\\?‘l\‘\} x ¥, AN
V}@m\mw S ;}%&N\ sl) :
\ 3 O“s# :
: $ &\ZW“N7>&&B
\ ( D T
‘\‘\\:N\

BNS& w\s\\&/\ 4 T ()f'ﬁ\, /;\(%L ; y\é( ‘\’N}i&@;}i
M | B
W

A%\ -
‘(\B\\\Q» e ﬁ/b\\,



MOWAMNMNAY CANAY  AVTANER \0R0 6
TE Y5 hemuusy FE4-

b0 Gmgane wint\gam daiktud ; da o wovards 00
\ENE

Ad

¢ Wz WO0W Jpzalh > Ve QTN kA
TE A Ch AL R (B s
A Sy 7 Ay R = SRR Y

A GQSTQ

sl s e Y = 449 x\Q R

Lo gm0 W 5 lA = B
°5 (i M 3(/\' )

N \/}r/lH?—x\m UL PEN 1Y) Y
- NN G W Ao, Sl o, v

SW; 0.4k



7.6 45 % o) = Tol () =3 WG
NN { U%S ~ 0.0\ k)
Aoty 5ol (53) 2 ooy
N bz % .00 b)) * onn w&\} = 0.0\\}
(/\ 2 SRR
Q9 @wN =
7? SRy e /\]V\ n = [/)
¢ Voo = 2H M J\CL?Q»Qh)—’sQW: 1(7)“\(\/
Mgl orngy i \us = AbnV ol = 25870y

NeGmgy e i Vud = 1636
o N e R ‘D’HS

Lo



osdon 5 -
- ey Saviiray 2 1)

= Dol 080 o oo sonds - LN = Rot0te)

- TLEN. o W ensk Nasy \Mmm ()il Y:}em
\ S w\\m @y )
R \\ e B @3 R %\K@)

= g Lo T e N S o o gove B0D S
ER e B e e g m
RN N TR AN PR b s
Ny, e Z T Oy ONRY -y
= o eid ot Wil Gl il Sudpe k- widgun
(YR T VR N N VR SO T Qi \EH W\ WA
> Wrn, Box = (WY - V¢ =g = (VAN
-\, O & Sam Do, S &[\\ &N\h\ A%

e 4, Comen ol Ypam SLED b Dyes
R\,{h)w Prpsen W& s ‘l\\ b &\~¢k>&o~\x

= V\\m =l = &\Emw@«\\\;kwp\? W X |- To N\O»\\}



Ve TR (}VTX (NAY (- 5)
- bo ' Ao o dapding i &g
CZNYTIN VS WA SIS TRV M VDAY G,
= Vieuld = QW% o
A N P B
+Mm Mool Ny Quee) N o oy \wn Yo
~ ot W, vl wenimaginy e sos,

=Yoo, o e JBD ek sdeiah o s
= adoh % Vo, Ry, Qeganliv, Mmma, o Daqans, WY an
WK‘M WLW L \don) WM
W - WWMM e = e
= o omQuimn o L W Yo )
+wﬂm~\w§ VM»NW@
L= W) ¢ o SRl Reeeian W mmen



N, © s
Amm M&&g&‘@}\ 2\ 5

Agprvm

T TN &/y\ «/\\ X

M V)W &\ B‘Wt‘%x
TS WK““M \M\ \odiants %
WM& k{)\%w’w&% ““‘“'A\
3- W e T\WA\
S \GM\")Q
S \pvses
: ,mmm \—F@Q#’\QMK_S
= I WNawd VA | (NN - \Q\B"am:\(k\

13

w (e )
_MMWMNM \_FLCZS “\QM\ ( »

e (da 1)

= prme-madd L L
wi,kﬁi& (mm: IRYTVA T \ W&m\’ QT)\}X

i =
W W= &{Q.b‘w\.b\\\f\' XY

e ’\GV\\W\"F\%’Q’Y\\



b‘H\ Ny
WM LW m R AR &9\%%\%\ kV\\Lb"‘“’\

\f‘&@&(ﬁ—‘%}'ﬁx )\k

e e
2 Qoomimay. g Nan o ude Wb il (o o)
37 Qo Mlpe
Mo gt 1= Sesdton 27 V- e o, 3 Bl
— 0un L - M*—\QM&;RL\ N



e [CGE PAYA T ~
e R hdts [ W MAVAN [ BRI

“th i ik o e ardh wged ol ol
Hhoad)

<
—

3@ %»ﬂi ! plhabodisdy :Igﬂb}@mw>% ,Kw_ih
wl, 5 -
- Mmen o ool Vi © dalnud moh s A
= phtobate bl tomma iy % Ladeach dudind
> v nath \er WX nedoon




= Dawern ool Ay Mg el gahoass Ao (14D
e
- AN wl s A K cove (@ eie) i Yoy B
WA . &, o wsliQdyadien. oon
= Yo SRR 0 Wen — Widspwy - R8s e 20 . Vin b
M&QYN\M\M&&“
= Mvamsg oo S dodn Aol goin e -

N = V\ NON %
MM%V\MMMM RSRVREE U EVRIS
s s ol %\T

- S am AN wll voan aain NN Hw b wine Yoden <o
TN 2 AN
PN PR\ PR VR VTR S WS FEVIRV VA U WP WA W



MWWMW%MWMwWMWMMWM
\
B AN \S:d/

= vl elladh o e Toumaimaions, amoghhion s
Npdive wiams weon Yala W Lo 4N Gry W, G
e a3 B amdloon

(n
EQ/ o

~ N vormre D Wk Yo Tammagdans e N S, e
gt WK Yanme ol o Hroamdd vehe aod, (n Simon 40 Voot -

- 00wl Wm NCAREED AR S NOETh

- ould hdoomalt LY = MR 2yl (o)
wm,mw,ww PSRV A WETL S IR

R EFE RS T SRR S AZARR M AT

- e gy o omen g b s B (V) = 5 ke | Yotk

= omon Nl tomalumaition = e 00 =3 N, en-8) by

~ e X S




W P R SRR N\ L=
SERUVVICR TOEVVPRYY I VA W N5 S P O | NV VA

Con « G\

=Rl ﬁa@\m«m WER= B = 5 W \f" 4T W\%

)\C\ds«V\\mg 2 \’Di“_\ﬁ;&

= WWMWM e Eﬁ?*a %‘L—

= dvenop hdocunedr Yom cucmwh gowen s 1=N = RND,

- Nuderr, gomun o odune A k“’“M“P‘:‘\“ E__I\T\:C&Li:\i)

~ W Ve s goosn v v © e & 6, Ao wiondy be fowd
Nt > S35 = S, wheses Yo gdie Wil ame o and Yok
epl > ST = O 4 O

= oy Do vobe yowan ceinad i docicd harhnd vt

5 49"‘%7
O Fn ‘Sa

T AN Mok e o W p
CY‘M = 2‘%{~§‘\ AN FW\BBE = lqgh%\/\/\ FQ\’\\ e




emf e N
% %
ke NS
Dogral My = %mi‘\s/\’\ VQ\’\VQ'%Q*&}‘?}\, E‘"‘x

= \p/\ &M-w V\W W e = E‘T

MWML%\%\
3 ?(\Q(\\) :/VY\ _ﬂ



MM/\K:
Taw o
-W,W-X‘WMZW
- dudhonin W wom mwxwmmw
e v,
- il amn R -
e : o, QA BV
NT““@ durgr WMLWWM%MW
. Egv\mmgi)?w;; %Mmmw
J’W ' : e
e &@S\i& (CVEDN o E&E\?MA\ =
- o) e i @Mm:
* e -.W\MW’ X
O utiarns kot b - . =

\“UW
V\AM \}8\\}&!\
¢ - Ndime .
— E}W\wm EW

) 'Q/VY\MW :

W TYIN ’
){)’Y\}\M"&\b\
S s 3y Wna



7= ol daad 5 %= Byl

+ Wi Y W\
V= AL a0 Qb Mo, 17 (000 nplppding wedo e
3= Ll Clguasion) s 4 - i, 5 - ranmunicd agulin

+ Cormidalirn You Meginans -

b Do (et W) 3 2 230ifiang, wandonh
3 gorat Tty 2= semliny 5 Wi

ZE VNN WA Y S A TPYWTER TR TP ER V) PR PR TISR G P
= il gt o angu i v K 8 Qo
L NEHCIUVE DN PR A . o

LB VS VES VI FETSEVHR T ) RV v 3 PR TR LY 2R AL W
b Wt Whan Y ol S e Wog Yomdeon.
™ e =W Voo s Wil R Wond oo ke
- Vo 5 00 s 1ol vrlen R momt \adion SR
U Quiad T Yo bgadn om sVt i e
ST PRSP S T




- Yo Mg - WWWWWWWW
= g v o
ety L eRT e o
SRS s e 5

QAN W~ N5l - m = ‘tmcwmx
— R~V S e ERTTR A\ NP HUEYINe

Q«
gon
Soo (W, N JD*“A* Lnn)

_WMM%M
'bévwm DOk L* @mﬁx*\w\ Q’y\

= Ul ) biiaion o 3005 Yon_ bicol el Ko (a0



w IR
Q1) WW%«W
LEN: admmdiag - Chong, Jows somdonl, S Wi
WWW e

il k- abawton - Smn ok g 35 vl
sy oL agamis < \oia
RV pholbidy - adaidop: Yo Vo vlig, SN Wi G
dands D ahumabing - crimod ¥y 5 Lo s
o dundnay - Vi Lo ol



QFB N E—‘* 4 av(hA RoMF - oy A> DYy
: A
‘- N :
M Bt ’\:v\\m\; Rl

LS WMWM

- DN M M S S

“vn e anbendre. duro, N Qoroan, e sgmonted o o
MW‘” oo Yoy i i M Ty s dos
Vrgadh i waion B8 4 annivn v adurd Lo Np \id
oot W - o avebasnds nyon oo iy Aona i Bain B
Wet Naiosn

- W oo w81 (08 =\) ) G (0% S\bwe) , 4
T G by (VD =NT s



Qi s v han - o Vf/%g\\%—xy\s\i

s e \,(3 VRN SATORCTE %’:@\S\Q\x\\ﬁ\
2 2 e \‘\
S e TR S e O

MW L\%“\_N\W\,W\n\ AN o (,BB‘N«\E\“’

P VIR \ SV
dim g
N
ol : DL s el

I WWM )-WW.
= Vitmuitquotian, @ Ynens tomamedy wid 0¥ i W&«M%W
&W'WMM ANPGRS VR PR

AT FEVNE SR RO TS y

@y s =
P 5 %M :W'\%'\&l&\@é as \.OL\X\QBX

NI '% Sk =

bRl c‘:/r\ ¢ ~ Q.= b ?M = 437N W

M WM i \0~U - é,\( SN
e e Rl Py NS e SE
S Ao

e
wih




QA7) v Adwwe 1 Lol wandungd,
e MW/W NV MM%MW
= = 57 D, i

B0 Gt L PR S Y

WM \( K(/)G S<\Q J( @u@ 260 - Q)@) \w\o

e R 0\(\7 K
Q’)Q KLG) k(/;)é\()\ = 0\»(’1 &\gy\a
sl

3.0\ -0 2 dy bt Mg e lag <6

R N

DR e T R e R R /







3 0ok i\
= ==
Beetinie (MQNNMG M
Dye, e = (VAY -8 X\Cﬁ\ 'QT?\\&\
Ny =g > 1 =(0ay-{1-3\ 0.0y
> &: Vs
N T VR S I S0 P WS VS SC SRR R
1- bimle vt =
/) - Kﬁ)ﬂﬁ/\“—\f = Q 0k T
e e
Qg - e, MMWM |- Yoo i ;2 V- Apaone medus
U@m‘»‘ﬁ(
Qe e YO Ny RN
=5 \W\Q\M\(W W 0y ) :’\;2 ~9: fo

¢

%M: -0



Q/MWL W‘MW/\% %:Q
. Een v

—

)g@)‘ﬂ Yo 1S
o DR O R e
S 9 0.4 > L Yagpa®?)
>~ L= )F4 = DY W
Q1A i dighaammss
e R )
e e T
> o oMl s 0 N

Ll (2 ) 6o

D P = 0

T 0 Yeeene = 03k By

I
2 p

M F0\G: 3
o el

-

QR: po %@ Rw®
MJ‘%>Q =5 %@76\:%6%\—(%

\H0
Q5= = 0= 0.4 » by = W

Fese ol <5

W"’G}fQOQ > 2Ve,K) T hewWey O Q.5-06X

Q=777 5 Lol = \6H9




Qg ¥ o= ™A Ne = b ww
mlide P2 WA = 240, Yega © 047 wW
AL (ale - Q\ff%\y'\lqﬁ,\L = 0BT, Vo = 247 uW
Quor Wl Yoy = Yo dne o diamdin Mg AN+ Uona b mindiped
> S pado handin = \adey (Z) 7 VIR
> Voo e v+ 3 (E Y LAY
S5 NS
s e

%aj\m/m — W/IU\YP‘\



o ol
Q)  N/p

Q. &) 3 VSurmadh =~ XNOW 25 A [eny T hede | S0
W > N0 o We o) = b, mie
N R @) oL E (B2 (@Y = (o.t))x
G = e
Torwreod D B0 = W@,90) = B @A @)
L s B s
Yo~ NN Ny G0 W (he )
BRI e e Sl S
n i e R > R 2 Vo8
W Ry, s T 0o <o (RS \\fm@”“\q\ ¥ =0.73 wW
D) Samd QA Son 5 & 08 () - ET- BT com
Wond Yovaes = =10 Yoy (O824 ) = Q3% Iy
W e %N-;\ = Q.86 = 0.badd
N AR




QY- ) >

i3
4
7

R e m i ne
=~ Nown Vogan &) e e -

=) 0 b N o, 3- didon Nokont tumerd, 4+ Haama wane
D G wedindh: N lom = ‘j;‘;“,\m

AEIEE e 3‘%—>E4‘ N N<%=\.%(m

Wiy Apin Qageriaddy - Q\rﬂg‘%— = RN

berwdd ook = WM R = BAK N = e

()" =hHn
AN = 24O Feny by + 24Ty d, « A0 T RE L =74

Qe s i_q@—@ %}%l

—WWQWWMW
&XWWMmMmWM
Wi = Q pia W X

Sy e e :;g& Q= 675 VeaiaSes HIS0W
M RERES > L0 = Vg = N ““‘“‘ = 35




Q5% 1 sormimg b dnsodiiin Yor 0 e
X N2 -
TN
= W e Wil = Yo cainy - Aisiny
- Vo Wil 0 mgaid
SR VERVLY '\ P PR R NS NS P v P
N
o e > Vi o By
= Nl Sy Yo rvaiten
S S Y LSV WA WA N WO IN R P PSP
3 Qem
e e Sog-indan:
— WA one ok
= 0 wggeR Vi Yol
= WMMM < Vo o
* et A e
— Yanpr 012 Wadion Vo e wols
= I S vt Lo (Yoman e v
R v ex ity Yol 8K Ut udinn)



S vlmald M WAL |
= YaaX L Wl (a5 @tiban )
= gt Sow Lo
: N\m MWW Ll Yran V)
s MMQ\U,\QAAMNW
: W\m\@m{z Lomaooy v Yo v
. \ﬁ@m b 0 wmmm“@m\
o ¢ vl b > v vnalh My Lvﬁuwki:m
: g 2 e A
&4\ MM_CB \Mmjl/’ow +Q+(\¢t\ \,\ K% M\
=




WW RNy :C(,\V'L*fv\'&(&v*g*ﬁ
= e i

Ly = by > Oloeies Udd vaghun




Q) sk vane N ¥ odhlh, LS Bw & o Mo deagpaen Yorn WAI
L
S - Songdin § NG e 1\‘ =43 3T,

Wm

Qe ?\(/ = é)?%, z \Glpvv\
MO TR SO T
I = N MY F GELG nh

> -\
Sk ’)—'\Y_X/v\ M E) Be = 635 X\ W

& iﬂ* 23
P
C

it AmQier

WWQMM W)\ Ll e, serdp N cunid
Yone (o ame o WMo i ke % gl o



Vv
2l
b=

N e e \Q¢:-C\P/ L
e m vm@% W }
L hwelanc 495.5 aW 2 =g i
Q7" SQ/QNK ARSI \'Mw&; l—wxm\) ’3-@%»&@
e Vg WED 21 LN), vansdnddy Mool o, murdind vl
Ndor s 92w Yl Soedon, adhadans irden, odinion-irdon gaddudion
Nomaatir ke faqumen [tz
- _ >
M\m@/\. M«wﬁx, Qoo Vinnd M/ XWW» (i e Aby)

Cﬁ%) W—WW:
o Wy rushe mgedom v W thin o W vek Yok
= [Uh s 01 bslY < GEY > 12T,

YO0L+ 40 = & oL+ M-Yg <0 <Ay

Mmdan S ogaatiny \}?4&



Moot 0 g, Do brsding N o) g
AR+ ahnslongs = Yo woiNiiy O naggindhqoomn, Wun casgomon
MMM ks, tovndon, Lotk Vi, Tomgaion v
i PN = o Lot gl o AN o,
TV AN WP N NS0 C TN NENE ) RRA T

p-ad

s NN e = b\ wh

Y
QYY) & - e, 2 Ve, 3 0dermane (SER)

W downes - Wendondl, - beaiod Wk, 3 el o
Wne L Lo, o 02 and Wi, 080, Y- Oheabonn oo
Modon s \= derSalig 9= Qgoruiadiy >3- oondunal).
N Ganadundonn 0mins Jo Byae Yot

O N diee-rhe Hog e, LN, ARY

N wdomd i, VEY, Yin
W Wi el > U<l B < Yo VA



QQ—\ ') M&J\M\L\j&u\
Agq LY ¥ N
xﬂz‘ow N vy %h &BG_K\\A s %ﬁ\

> Lwp® Q. 460 nh > 939 my
Rooin S

Zohe -t e o s RN
WA gomen LAWE S e A Lot
aae = 4o <3 ey « G2
>\& \\7%{@@5\\, = 007

-G 08! & X 6-%%\6 s 0.0¢¥ =0

= gl T oy




L NS s e e
A\ \m Yodaioar 0L\ = \g @)
St wnen e g

N e e N TG

 Vonen + Wgwd 0N, Wesd (A, Mw&\»@m

N —)0 \V‘\ &Aw\
NB Srd SN
Vo S

e



Ery @

= % N VPN VRRTT) VPR ¥ T BT O

i (NN WEPRPS W L JRNAY ¥ (Y

\ D%

W Nosie @QL,’\V(]L‘)MY"\

N T e

WEa N
g e S Lo AN Bn) By T \ .8 ?}:

Ny
>
?
7
3
V)




- Nonratrngaims. ol Prmaloy v Leomss Gutimea o,
Wl v oo D adisnd e 2oy IoMe Ny und

S Vi rvdmns, Mg

W b+ ”’W‘“f“ P e

S E‘{;k\bvcﬁe > Q@ = 7.3849

= ¥§ W \UTH é AR N e }f\m

Qe o ogliud s \- prmiaian. wtondyne J-W&Wm
E i S A
Weons 1 tow ad Wi dordon, 37 Lol w Ve wugiedd)
3 whwod (oladas ardiitn, Rordeo , bquio)
G- Q&QMWMK&»W

L) WWW o
\ S\/*/k-gg“%@@’i\\/\\eg_\:

>N \‘., 34,3 %kvv\



Nea,

R e s S RS

R N



