1099
22(4/

5}

Junndanna

H 5 = [ o o =
VUG dauvimaninginiuaeg. Srinianesnisus. ave. Ins. aosm

o
A5 odod.onln)/aee AUV &9 wwieu bedw

=h.

= oo - b d
bR URAINARMENTINNITUIMITINLAAG A8, ATV ladd

= o al  Ar o = = ] L3 } & L2
Geu  sesednisuil/ddigeinasud/auud/geuienisdrin/dsesuantaniansduagmineu/
winihdinnuanandy/ §guiensdm

e duuimniwennsyasa @inaueSnsuR YediNRAMENSSURTUSINSIUYAAS
w - : v o & o w oA
anniumalulanssoouinaidaummsaanssds TunTssguasan odew WoTuil & Wwsu b
a > o -1
UL 2 1580 MUTIUBBIEYATLUDLIHI DU

031 ot alen L Q‘I o Riey o L A
@, LI 5U'V13"I'UE1‘L£!JWLLE‘ISﬂ"lﬁaaﬂﬂ’]ﬂﬁrLUﬂ’ﬁﬂQUﬂﬂqimﬂﬂﬂquqﬂﬂuﬁiﬂ’ﬂﬂﬂﬂm&’ﬂiiuﬂ"!'i

UImsauyana aniduelulagnseasundidnaummaaian ey

b. 599 Fusesneaunsuszyun a¥ell mioeew _

_Bas vesnidnnsoudgninsieifoudreiusiels ddarnsmalulaBasaumer

Fo¢ TENUMMULAANEATIUNSURINTNUYARA 598,

Fos wveayiRdnassnseudnsanirmeifiouseRuseld

389 maaxgﬁ'ﬁLwiqﬁ'j\"msusnﬁumsﬁmmqmiwaﬁmuﬂﬁql,mﬁq@a“t"]'u

Bes vesylRnsousumiviametin ssfudngauiiens

Soe wpeyAUSUANEInuEeTl deimrazgRamnsTIYRs

Fes veeyfAfisuUszaumssimsvihnuvesndnauanu THldfuddrgenitnend

afnanusdmnssumans merdomsuImsuasdans wasineRguRsuRgRUEnAY

=. 3oy veaylAeloudsiynaing defirdwinnusdnisud uavdinveauanans

o0.309 TeRysAAsuieulamsussywinauaniu ffnnasasrandanamnssy
warANEIMEIAERT

o309 w0aysiRddumsindenifioussyduminnuaniuduadszana
dufindiinvzifounasyseuinca

o130 fuaayﬂ'ﬁﬂm%’uﬂﬁﬂiqﬂﬂmﬁaﬁmLﬁamﬁﬁumwiﬁLwiqﬁguﬂuwﬁnmuamﬁ’u
Faninedeulumeluladwszasuindiaianseds

.30 veayifieedne WasuTeulensussy uasUdsushuvminauaniu
Fafindhinauednisud

o301 voyiidnassnseudnngninenedeufefuseld dafanazamiinenssumeans
AAgAMERSERamnT s Uagdinneiouuasszaans

. 50s voayiidnassnseudnsmilneauaniiy

3

R

a2 U R

= P 5o 3 o ol ! =
FeSsunndelUsemsunazlusaduiiunistudwifiedesiely arveunmds

(3R4FMEANTINTE ATTR LAEWIRUN)
fhwnisunusesenisuf
NITUMIUASLAYIUNTT
AMEATIUNITUIMITNUYAAD E08.



UAAENTTUAITUIHITIUYAAD  9A.
AN Fedew
TUDIRITH & WU WA e&dy

= Y- |
e Ladlweanegu

1594 %’Uwiﬂuauﬁﬁuasmiaanﬁ*ié’ﬂumsﬂg“ﬁ'ﬁnﬂsmué’ﬂmwﬁﬂﬁwaaﬂmznisums

USWITIIUUAAR FONUUNAIU LA TN LB N AN AYNWISANNNTZ S

AUl ANBATTUNTUIMTNUYAAR A6 'Lﬂuumuaumma’maﬁmsumﬂuwwmmn
aumLLawaanmaa’lumsﬂgummﬁmummwmmmmu.,ﬂﬁumsusmimuuma d9a. laglad
LfsmwgvmmuummnaﬂLmq‘mefm fiadl

a. @e@ewumzuagzvuim"zs\?g"zumjemﬁma1suang’?’ua"gsza’zv”wmygﬁuuu’a

914U o T8 5aid

&. @ maa‘wau A3da Wuﬂ\‘l'TUElﬂ'iU‘LJ‘V]L‘Lff;"lEluﬁﬂﬂ‘l‘lﬂ'}wu'ﬁl’m‘lﬂ'ﬁ?iﬂ’]'i
G]WLL‘I}‘I‘LJ\?N‘U?EJW]EW]TW"I'SEJ @Gl‘i’%ﬁ“ll‘l/] bb(‘W) dafmarudeiaingsulesn AREIAINTTUANART lﬁi‘Uﬂ']'i

LLWGW\WI’!?QW')LLWUQﬁaQﬂqaﬁi'}ﬂqﬁﬁl WQLLW'JU‘W ek WEWAAL s
a - o v o d :
®.o u']EJ'Jf]U ATRUAY Wuﬂ@"luaﬂ']ﬁu‘lﬂLﬁaﬁiuzﬁﬂqu.ﬂ’lwwWﬂ'lﬂ%"’li’]“?fﬂ"ﬁ

o 1 or = L7 (= = - g 2 o
AUU9919158  dnstaaf Devd(W) ﬁﬁﬂﬂﬁ']‘l]'?'l‘m?ﬂ']ﬂﬁ'ii‘.l’t‘]‘ﬁ]ﬁq‘lﬁﬂﬁi AMEIAINTTIUAERT 1@5‘Uﬂ'}i

b4
at

F g 2 1] 1 1] 1 Qs A
Lmqmmsammm@’mamamsnmié AILENUY e UNTIRY b&dD
®.o WILATAN m‘dsvma WUNIIUEONTURUIUUTEUNO! AUMLE9D719758 98157

Lﬁ‘ﬂ‘l’i GG ’ENﬂﬂﬂ’]‘d’]'ﬁ‘ﬂ"l’aﬁ']ﬂ’i'iﬂﬂ‘l/]’iﬂlm']ﬂl! AAEIFINTIUANERS IﬂiUﬂﬁ‘iLLﬁﬁﬁl\‘lﬂ’]‘Nﬁ’]LLVIUQN‘U’JEI

ANERI1ATSY WQLLG]']‘LM bo WEBNIAN ls)d.’(»‘.’b
o L T | ar
o.€ Weninad al.IL‘{ﬁﬂuJ, PWUNTUSUUNURIUARNUANNUIRNNTNTIBNNT

[ 3 (Y] o YY) = = = &Y Vaor ]
AUNU9919158  8R51LaT beb() &NRanvnivndInssuivin Auslenssuaians Rsun1SLsess

o o 1 £ & 5 1q) d
Ashulegiiemansnangg sudiuil bo wen1Ay beds
aa = o/ v A 2 o ' Y |
o.& Wegswy &iwadd wihomandutuneld dumienansd shvaei

wlom(3) HipavivAgmaniimnsT anzaTransanaImnTse MHsunsusssiumgeae-

ﬂ’: 1 et A o
FNENTIANTE FAATUN om NUATHUS beds
o5 WEWIARUA gasanety wilneuanTuRuudsana funtiennsg

§R91ET7 ede A900aITENTNYNTTULAENITINNRAY AnEAD T RanssuAtEns ASUNISULAaRY

2 o [ | £ u’; 1 o A
msuviaeaEnrs1sd Ausiui & ngunial oees
0.0l Wggd Windng winswamTulRuaudssanu dumiiienansd

ot A at o) o ar =l o 25 1 5 [ o [ ]

8n5aTH <os Aefindnrdewilumaluladnszaenindraiansede TAsuMsudeisrsesmdsgyae-
5 1ar A

MARTINITE FIUATNN & NINGIAY b

b, ugenuaen sl A uTE o (g) uyensys1rnaiRse ey
P51 5walsauluan 1 LN WA b 97U o 578 63U

ls:; o wgauday SsedeveR drsrniswaiFeuluaadugaudng duvudae-
mﬂm‘swmsa sms A oo aaﬂﬂm‘mwﬂmns'im.l.ﬂﬁﬂmmi ANYARATNNTTUNEAT 1mum's
LmemsqmLmuwaamamﬁmia RUATUR @ Bames bedd

. _ Jolo UNBEAN |....



o -

. ls: wiegen dunsatagy winauantuiBsuanuamenaindisenas
mwuamaﬁa SnavT bea() mﬂmawnmamﬂ‘smamawmﬁ AEIAINTINANERS 1ATUNIS
LLGNmmiamwmmmamamwﬁma Fustiufl & Bovnay beee

b wiendy WeTre wmamaBeulugondugaufine fumiieansd
Fasnani ewlon mﬂmm‘m‘mmﬂﬁuaLaﬂmauna AusIrINTTUmERs WunTuAIRaRS L
HYEAaRTINTEd Fousudl o e bees

. UsseuazusenslasunTAndon duwdneugeuluessnn i » e g

m.e UEnquANe Farimuiued winowanTulusudssiia fums
819158 SRSNAVT bee FATIANEN be,Eoo UM Al Doctor of Philosophy @1913%1 Eletronics
Engineering dsfinanuiunimnsudidinvseiing anedmnssuaans ussdoudul < wowanay
@&

mlo WNEIUGR Hinushd wilnewaardulusulsziin duvilienanse
SaT i b SRTIANEN bbado U AanAilugln (Ussynedaufine)  dsimanenian
A15EBNUUY ANEARNYRENTINAERS USSRauiTufl be nuaLE beew '

m.o waTitadneal @S1edeasy  wilnowanTulusudssunn s
91758 M5 NA €op NI be,eoo UM AUEUSYYen HinmuivimelulaBnstiudin
Yoy Inendoutanssumsdansdoys usTgrauiui bo AUATTUS e

o€ WEMIRENT Janu wilnsuantutuiudssunm Aunisenansd
FHTNRYT bt FRIIATEN b, Eoo UM Aadl Doctor of Philosophy (Molecular Biology and
B[Olnformatlcs) N WANINGIAYERVIURTUNS aqnmawnmwumumlﬂ INENIRYNTLIRTEALANAY

Uiiﬁ)ﬁl{iLm'}‘U‘ﬂ o HU1A bEEs
o wwlndy wsAufierdiver wineuso TR eUYTELNN Auvieeneise

$ns1avil beb 8RTIANEN be,doo UM ﬂmmwmﬂﬂwgummm N ANMTIVNENFEUMFTANY FafiA
anmAig iy InguvgLnTUnTaenAnAY UTTRsaueiTud o e beew
oo wnnsring Yudaslin wihawaantuRusudszana duwdsetasd
Fh3NavT Sem BATIA1I os,Eoo UM ﬂmmﬂiﬁumwgumw N WNTINBIRBURIENTANY danim
a’mqmwuﬁ'mmlﬂ 'mem*umuwswmammﬂm Usﬁmumuw o SUNPY bEde
& wﬁuagummw"l@imzmgmamUuwugazunmuuwuszylg T @ 78 541
| @e wEaNNAETIA Muuriad wihouaatutuseld s
dndrnisrenfiames Sas1ait bee(s) Sn51Ai odexo UM AanAIMmINsTNMARITTR
aivimnssureRanes 91n ava. duindrinnsidounasussinann  UTIRUATUA @ Sunny
bEE |
& ayelidhsienisesneinsienty Fwn ew 5og Fel
& WAl nIgasiay drsrrnisnaleulugardugaufine diumia
589eTanT19758 SPTaLT el dafnauTivuneluladarsauma aurinalulatansaume S
Ruifiau mboro UM areensausiuil o Suinl beee

/&lo WuEMABSA....



&l U']EJ?IJJLﬂEJ'ifv‘I ‘U’JﬁUWi]ﬂ‘l:} ‘U"I'S’]‘Uﬂ'ﬁwaLi@u‘LUﬂﬂﬁUuaﬂuﬂﬂU’] ALAU

N‘Zﬂ&]ﬂ']ﬁﬂi']"ﬂ"liﬁl E}ﬂ‘i%ﬁ‘dﬂ abeb dainaiir1ifinssulesn AMEIAINTSUFAERS FRIIUR oY
onlo,{d&o UM a'lEJEJﬂGNLLG]"JU‘V] oo HUAN beds

@&.en U']\‘iﬁ'ﬂ‘l.]"l'ﬂﬂ.mﬁ F’i‘iﬁﬁJ‘LJ‘iﬂJ ’U’i’i']‘ﬁﬂ'}‘i“ﬂﬁLi'ﬂuluﬁfl’muaﬂﬂiﬂﬂ‘b‘ﬁ RIIT AN

TOIMIERTIAN5E am%mm b@f@: ﬁﬂﬂﬂ’é’f’]“lﬂ'}‘m’m"}lﬂ‘iiuLﬂi’@ﬂﬂﬂ AMEIAINTSUAERT ams%mmau
o, boo UM maanmmuw o TR &

&, G.’ UNEIIDTU WaNI ‘zmwmiwaL'iau’luﬁmuuaﬂuﬂﬂm T TIR

UNIUIN1SANT 'EJ?I?’]LE!‘UV] Gdo@_’ ﬁ\‘lﬂﬁ]ﬁ?uﬁuUHUU’J‘lﬂﬂTﬁ ﬂmuﬂﬁﬁﬁﬁﬂiﬂﬂﬁ'}ﬁﬂiiﬂ am’mumau
oo UTN maanmumuw o S lod/&n

&, i’ YnAslay Arsuanes ‘fJ']‘i'W"?JﬂTSW’EILi@uiﬁﬂﬂ’]ﬂﬂﬂﬂﬂjﬂﬂ@'l AU

UNIBINTENN ’t’]ﬁli’lL'ﬁ“UVI G)O@)G‘(' a\‘iﬂﬂmuauuaummm‘s ﬂM“ﬂiﬂWﬁﬁliaﬂﬁﬂﬁﬂ‘ﬁﬁJ M58 ULR DY
bx,exo UM maaﬂm\mmuw o JUAY @&

€. ‘LJ’]G‘WTJQJ‘W‘S 'quaa ‘UW‘S’]‘UﬂW’iWﬂLiBu‘Luﬂﬂ’lUuaF]llﬁﬂ‘i:}'l RIICAATE

Uﬂ?Lﬂ?’TuWUIEJU’IEJLLa“LLNu 'E]G]‘i’]tﬁ‘?]‘l/] mlom ammmuauuauu's‘mmi ﬂm”ﬂ'ﬁﬁ’lﬁﬁ‘iﬂﬂﬂﬂ%ﬂiiﬂ GlIbR
Ruthou a&,moo U maaﬂmumuw o JUAl e

.5 U‘W\‘Iﬂﬂ'lﬁimﬂ'i TN G ‘U']':T'i‘dﬂ’l‘i‘waLiﬁluluﬂﬂﬁUuaﬂﬂJﬂﬂ‘lﬂ AU

L'ﬂ’l‘WU’WIUTWliQWu‘W?‘lU ﬂﬂ‘i"lLﬁ‘UW @osne?.’ aﬂﬂﬂa’mauuaummms ﬂmuﬂiﬂﬂﬁﬂiaﬁ]ﬂq‘ﬂﬂiiu M3
Hulfou mne,&bo UM ﬁ’lE]@ﬂG’lQLLFl'JuV] o HuAN ods

(9“.’:5 UNWITAA ﬁ’JuW‘SWﬁfTL‘VIW ‘U"l‘i’]'i'iﬂ'ﬁWﬁLi'é]ustuaﬂ'liiuaﬂllﬂﬂ‘iﬁ’l AN

SRIFNERTIN5E amma‘nw G.’md ﬁ\‘lﬂﬂﬁ’]‘ﬂ‘n‘lj’lﬂ‘iﬁ’]ﬁﬂ‘im‘b‘ﬂi ﬂm“ﬂiﬁﬂaﬁ’iﬂﬁﬂ'}‘lﬂﬂiim RTEULRDY
£, lDCv“.’o UM maanmumum o JUAY @

Q‘U’JEJFT"IEW]‘E'WTEEF o

=

& o U’]\iﬁﬂﬁi CRFGHEL %’ﬁiwmiwaL‘%auluamﬁuﬂﬂmﬁﬂm ATLUUL
Asavf ceolea ammawn‘mﬂsmﬁmmwm ROEASFNERSEATIANTIH DRI
FUFDU ad,mo0 UMW ABONBUATUT o ThNAY bees

[

ArefEns10158

=

. @)o wfund lvdana fun'iwm'iwaLiau'tuamuuamuﬁw’l AN
Sasad @omd ﬁﬁﬂﬁﬁ’]‘ﬂ']’a‘ﬁ’]ﬂif’i’lﬁm‘im‘t*}ﬁi ADEATANANSQAAINATIN AT
RUREY @x,edo UM a100nsauisufl m hum bede

€00 wsamUuudl viniio ‘drswmsnaiFeuluaontugaudinen siums

$89AART1A158 EJGI’i’lLﬂ‘UV] @)@.’mo ﬁ\‘iﬂﬂﬁ'l‘ﬂ'ﬂ‘ﬁ'iﬂ‘iﬂ’]aﬁimwﬁ‘i ﬂmuﬂ‘iﬁﬂﬁﬂiﬁlﬁﬂﬂﬁﬂﬁﬁl 9637
Rulhau me,medo UN ﬁ’]'ﬂ@ﬂﬁl\‘lLLﬁDUVl m AR bEd

<&

HYeFIans1a158

o

& @19 UNENSEAINT wadna °u'rmrﬂ’ﬁwaﬁau’l,uamﬁ’uamuﬁmsn AU
Snsnavd ol aqnﬂaq‘u'nﬂmﬂimaml,nwm ANEATANEATERAIMNTIY SRT7
RUfoU mojoo UM a108nRATUT o Sunns e

r

&.om UNEANITUNINS 1 SnE TrsenisnaSouluantuenufnw dinmly
& o d' e

)
HY18AER512150 9RTNATN ecne FNRAIVIIVIATAIAASINEAT AUEATANENSERAIMNTTN SR
5 197 A
RUFDU be,Eeo UMM A19BNAILATUN o JUIRY bdd

/& oa WNUHUNWA....



- & -

Coc wduna msuates dsnnadeuluanidugaufne umnis
599AEnT19158 Snsavil ece Fafnauiviagmansaoninenssuuazn1TenALY AMTATFNENS
anEMNTIN SRTIRUARY co,ddo UM MeenfauAtUT o ey bede

Ead uwamyla gviinules drsmwnswaieuluaniduganfnwm fuvus
mmamamﬁmm Sn91897 Gom F9NRENITETR AnEIVENmEnT SRsITUEEY &&,omo UM
A10BNAILATUT o TunAu e |

oo wnaMawAs dudrila divnimadeuluaafusaufinw duns
Feerans1913s Snsiav eee Aifnanninaii auginermand Sheduie <o oo U
ANDDNRALATLT o Tl bed

&.on wietedneal §rSend drsnswaieuluanTuganfine diums
3aamam'ﬂm-ﬁﬂ §n31a97 eneie SinaNeTiniain angInemans Sadulioy <e,ebo um
aoenRaAiuTl o ey bes

o ynguly ydums  denswaiseuluanitugaudnw A
$94ART19158 §M3NanT €go Asinanwninniniven razinetmans ShTituiou do,dno Um
aeRnAUATLT o ey o

&oct WAy Insinyd hswmmadeulusafugaufine dunagane-
ARS8 BPT AV eewE §IFRARITITAINGT AnEIMEERT SRTUSURDY o, Ebo UN

5 1 & A
A108NFILATUR o SuNAU bEdw
oo wiedviwa udiln  Prswniswadeuluaandugnufinwn  sauvs

SRIATENSIDITE DRT1ATT ence SINAAIPIIT AT ANEINEAIERS BRTINURDY &b,cbo UN

aneenAusiun o Junny beds
&loo WETaam g disemswaouluandugendnw  sume

0 ot = By s = = & gr o5
Q‘U’Jﬂﬁﬂﬁ(ﬂi’lﬁ]'ﬁé FRATUATY enie Fatma19nir el AMEINDIANERT BRTINULADY mo,mEo U

u’; 1 ot d = .
A1DDNFAIUT o PN o&Ee
&lblo wvanu gl deaafadus  drivvntswafauluaattuanufned

o 1 £ @ = YY) = = § as a
ALLWUITDIANARN T1213E aRIUAUN o ﬁﬁﬂﬁﬁ'ﬁﬂ?’ﬁ'ﬂﬂﬁ ﬂm%?ﬂﬂ']ﬁflﬁ(ﬂ% DATINULADUY &, Dlvo UM

8192NFIUATUN o SuAY beEn
&lom wwgniand $head  remawadeuluaotuganfing  Ams

2 ar = L2 = =t = & as =,
%‘U’?Hﬂ’]ﬁﬁﬁ’m'ﬁé TRTIAUY &€& FINAF1VIIVIAN ARSINEAIRRT dns1dutiau anx®,&lbo U

& w d
A198NAWATUN o JURs o
&loa WRgMERY USunsins memewaiferluanndugaufne dums

&£ o = ar = = s ar =
FRIAERTIATE DATIUEUY emoe E’Nﬂﬁﬁ"l‘li'l']‘?ﬂmﬁ ABEINENFERNS BnsTduLABU no,Enlc U

A199NAIATUNA o TUAY bEdn
cz@@: wigins1s wuddlay Pssniswafeuluandugandnen fumnl

Nﬁ?ﬂﬂ?ﬁﬂ‘i’ﬁ]’]‘iﬂ E]G]i"lLﬁ‘U‘VI ®bem ﬁﬂﬂﬂﬁﬂ‘ﬂ"l'}‘ﬂ'll:ﬂll AN INEIERS SRsIRULREY ano,ae0 UM
ﬁ’]ﬂ@ﬂﬁﬂLLﬁ'}U% o Ju1AN o&ds

&loo WNEIITYMN....,



..é‘_'_
& lob mqaﬂﬂmmm A3Rusluy %W'ﬁqmmswaL‘%‘au'luamﬁ’uaﬂmﬁﬂm
daimavnigned  audnenaiansd Ses1dutiey

mwuqmmamamﬁmsa ammaw el
& oo UM a10NAUATIT o Tural bee
ad- AU

&, Lsnml WNAMWNUG Nadud
N‘U?Hﬁqﬁﬁﬁ"l’ﬂa’]‘iﬁ am'u.aw eocw amnanrivial  Anginedans SRTIRUADY mo,blbo UM

‘U'Tﬁ"]‘ﬁﬂ']‘5WﬁLiE)‘LJ1Uﬁﬂ’]UUE)ﬂ2Jﬁﬂ‘l:ﬂ

"ll’]'i’]‘ﬁﬂ']iWﬁLiﬂu«LUﬁﬂ’muE}ﬂﬂJﬁﬂ‘lﬂ

AIPNRILHTUT o TuNAY beEw
& o mqaaﬁ'mﬁ A12595ENS

G’HLL‘MU\?N‘ZI‘?JEJ?T‘WHWTHJ’WEI E]G)‘i'lLﬂ“ll‘Vl once #NRE1IVIYILAT ANEINYFNERS InTIHULAaY

een,melo U maaﬂmumu‘n o TR n&es
& low H‘N‘U‘Vlﬂﬂ awm'am ?J’l‘i'}‘tIﬂTEWﬁLi@ﬁiﬂﬁﬂqﬂuaﬂﬂﬁmﬂ WWLLWH\?'BT{I’WH

E)F]‘i']Lﬁ‘UVI & dnnannivied  auyInemand INIIRULABU o ;omo U maanmumuw e,

Ay odds

&, sno WNNTDIUAD ‘VlWE?F‘iﬂﬂ mswmswaLsau‘iuamuuammmm ALLALUS
N“U'JEJFT']&WJ’]Q’]?EJ 'Bﬁlﬁ’lLﬁ‘fJ‘W o HNPEWTITUAN  ANYINetrans gRTEUABY e, &alo U

ﬂﬁE]Elﬂﬁ]\"lLLﬁ’JU‘Vl o HUIRN @

d‘-.’cn@ U’l\ﬂﬁ??ﬂ'ﬂﬂﬂﬂ‘ﬂﬁ 'ﬁ?i‘im‘iﬁ’lu ﬂmswmiwaLsau’Luamuuamlﬁnm
GﬂLL‘Vi‘LN@'lﬂ’liEl EJG]'i’lL'E]“UVi eoce  FNAAWITNAT  AuEIvienAdnd dnsduLiou bb,&elo U

drwnsnaFeuluanduganfinen duuls

a10ONAILATLT o Tunan bedn
&.elo UNTURYY lrasne

frhemansnansd Snsnawil eoxs  duimanvrivied  eosiverrmars Shduiiey ecemo U
ansanfausituil o Tuney beew
&.oa WNANTUNNT wgamwiud - dasneniswaiBeuluaantuanu@ned
mumisaueansansd Sasanil ose dainariivineimsaeufiuned angineeand snsn
Ruifiou <oomo UM a0enRuHTUA o fuial beee
iatngdu  drsrvniswaiFeuluaoruganfnen -

¢.ome U9ASAnwel adunadmdau
AUAUIN T EANERTI91TY RTMEVA eocn GafREUTITINEINNTANRUREYS AnsdnemiEns 8ns

-] 1 1
LH " A
RUAIU &o,&nlo U a19andaaiu o Junal bees
Ea& WMy A inrnswadeulugandugeufing A
A o oF - =y (=) =5
HFAEATIVITE  GRTUEIN dee  AI0AFIUVITIANAAIERS  ALEINEIRIERT SRTIEULF oY

g1519n1snaiseuluanitugaudne,

ﬁ ]
& te of
lo,m&o UM B10DNFALATUR @ TUNAY odde
&.ob WBUTININIATY WuRan
A N e 7] 1 ar = .
mwlsdindgmsfine 8nsuavfl eoms dsindiuaiuayuivinig anginemand Snsduiey

e, &m0 UM A1D0NRUATUT o Tuiey b

oo W9FeTuns ATr  drsvnisnaSeuluaaitugaudnut daummls
Wmihiiuimsanuihnly Sasuani soo dinduatuayudnniy raginerriand Shnduiioy
meloco UM a1BNAILATuA m Suey bedw \

&ma Wanging ..,



o

&oc UNEMEIVT vy aemaedSeuluaatugaufne dums
vinineeans snanavil coo Afinduaivayudnnig purinemans ShEuiey bebeo Vv
aepnRausTuTl o fune b

&.ae mqmﬁﬂuﬁﬁi ygten  Piswnisnaiseuluaandugau@nun
sumiaindsnisfin §nsaail eloe FaindninvedeunasUssinana Shs1ituieu besbo U
AOONAATUT o Tunan e

g0 wEnTA Yy SrwmsmaFeuluanidugaufinyn dums

]
LY

ndnsfinen 8051897 eeme daadiinzidounaslszinena SINERY acbeo UM
AEENRUATUR o DA bdde

| &ge R gasfmass  dsenmsnadeuluaaidugaufinw swmds

Emthiiusmsewinly shsnae bbo Sefadiinauanianity Sasiiuifiey b oo U
a0ONRIASUT o TurAn beds

&< adnnsal Fuven  SrvnswaFeuluantiugaudnm fumnis

ussandng  Sasiaed voe  dfpdiinveayenate Shstufou ceego UM ateeniLsTuT

=
a TUNPY o&de
&.&an W9E13gnd Uandasan  drs1vniswaiseuluaantuaaudnen

funmiigiiemansiansd Snsnawd emes  FuiRanviivuimagsianasnnsdans Inendunis
UIMSUAZIANTT ORTIRUFADU mo,lbo UM A19BNHILATA o el bee

. WISATNS Wit sionsnaleuluanituasufinwn dumis
tnfuamsfne 8naefl emee Fafpdrvuatuayuivins ausgravnsIunnT SnTudeu
o, & UMW ADBNRILATUT o Sutel oeds

b. UssgllastatTrmssiuAsuan U S unThe a1 $1u e 798 8T

b.o WgMetl n3gsziay wilnawanuiidsuanuamanandisrms
FIUnNIT09A1an T8 Sns1laed aon(N) ﬁ'ﬁﬁ’ﬂaqm']‘immﬂiuiaﬁmsaumﬂ Anzinalulad
CAEREG Shriduiey deeo UM UTIETUR o Tute beew

oo maamnaim iy winnuaatuitldsuaauniminainiisens
fumisianmansansd Snsnavil sea(r) Fifmauideimassulesn earianssurnans Susn

RUfoU @e,@no UM Uﬁmﬂaﬁ’uﬁ ®o JUAN edde

. wedIIuNTE ASauysal wifnsuaniuitudsuaniunmaiann
F1518005  Aundeseemans1a1sd Snslaedl aeo(®) defnaiandvnimnsuiaieana Ay
Annssusans Shmduieu deblo 1M UTIUTETUR o Tue beee

. Uwasedl waned winauaantuiuBguaauaininandsyans
fuvdaindrnisfine §rsad deem)  dufndiuaiuayuinns auvagaansgnanTTy

= =4

w A o oA o
FATIRUFDU &o,0co UM USTPHBTUN o WAL bEEs
P o ar w o 4 v
b.@ UNASTIAY A1SUEDRET WUNUERNTUNUAUEDIUAININIINTITIBANS

] 13 e = ar A or ot ) L =, s or
ALALILUNTVINTTANET DRTUAUN eveip(W) ﬁdﬂﬂﬁ’luﬁuuﬁuuqmm‘i ﬂmgﬂqﬂ’]ﬁmiqmaﬂﬂﬂ‘ﬁu aeT1
s oo 4 o d

WUMDU do,ce/o UMV UTTYPNDIUY m 1U1AY bddw

Joo WNWLUNS....



-@ -

.5 Winwams lwyad winewaaiudiudsuaniunmanaindrsiwnis
dundainfinseiulaviouazia Sasuaeil sde(n) fdnduafuayuiving augaseans
9RENMNTIN SATRUFoU exaoo UM UsTIEOTUT o utey oee

0. WNEIASYAS mena wifsnuamtuidsuaauamanaindisenig
sumladmhidmsauinly snsaeil et diinduaduayivms AOMEATANER SYRENARATIY
Shsduiou eepro UM TRl o funAr beew

5.8 UNssdia1 AwApeinn wilnsuantuidsuaniuainanain
191013 Fundssssmansinnsg Snsnuandl saxn) efinanviiviagmaniinues AugagAnand
gRanvnss SnAuAoU sneco UM UTIgdleTuil m Suney beew

. UeARST ENR wilnewanTuiivdsuaniuninanatndnsivnng
Aundsdtaneansiansd Sasiavd aaom) Fuinavniagmansinuas AsATMARTEAE ST

v
=

Sasiufiou &o,sdo UM Ussydietull @ Tunay beew

.00 watunil Tvfana winewasantuideuaotuamunaindrsvnns
UMY I8A1ERT 19158 é’mﬂ,amﬁ e'ﬂci’s)(‘w) dainanuivingmansinums AneAsAaRSeRaIRNTTY
Sarfufeu seomo UM UTIYEETLA o futal been .

_ o.00 UNaANTuNd Wy wineuantuiiudeuaoiuamanonn
$1519015 Fumitsesmansnansd Snsuaed aee(n) dfnavTiviagrandinuas anzasaEnd
gpavinTsy Shsnfufau ¢e,doo UM UTIPEETUR m Al bedw

| b.elb WEMIMs Wadnd nineuanTiuiiAsuaounwanandisisnis
sunisdremansiansd Sasavil wem() Fainaiuiragmaniinums AazasMERSRAIVINTTY
BRIRUADY &&,mbo UM Uﬁﬁ;tﬁ’ai'uﬁ o fuAY odds _
b.em wvEMTUNiNT Wmind wilnouaatuiAsuaniuainanean
drswns dwmisdRaemansiansd Savuanil seel) dnariviagmanfinums AasagaEns
gramnIY Srduiioy e lono UM Unpleiud o fuiey wees
p.og WEANRS Msuaies winouantuiiuieuaaiuninanaindisisnis
MuneToenans19158  Smsnanil see)  daimanvivnsmandaninensmusaznisannuuy
ANLATANARNSRENYNTSY S RUABU bo,ano UM UTIYBTUT o uney bedn
v.eo¢ vieanyly gmidaulye winsuanifuiildsuaniuniwanein
Frs1vms dumisfuremansnasd Saseel slee®) Fifnardvadd auginermans dne
FuIfBU ob,elboo UM USTRIDTUT o funas beds
o.eb WNANIAUAT ﬂ’mﬁm'fila wifnauaafuiildguaniuaiwunain
1157YM3 mammmjfsamamwmw Sasnani olo(n) FipavIvalf Augiverdans S
Rutiiou bo,odo UM usietull e fuinl been
_ o.e0 WIIdEdnw d08sed winsuaatudiudeuaniuninanein
F1919019 AUNUETBIMERTIANTE SRIanTl dem(n)  dafaanv el auivendiand Sas
FULABY o, oo UM U‘ﬁﬁy.ﬁai’uﬁ o JuRs oeds

/o.ma@ UNETlA....



-G -

v.oc u1gels giuns wineuaaTuidsuaaunimuianndisentg
AUVULTRIMaARs12138  Srs1aafl wea) dafnawiivndainet amgineimans sasiuiiey
G&,mao UMW m'ﬁﬁ;lﬁa"a‘uﬁ o TP bde

voac vwaNee nsind wiinnuaaduiiisuanuamunaindisisnas
fumistemans1asd sasnanil see®)  Sinanudvidiiinet auginendand Sanduiey
o, oo UM U'i'iﬁ;l,ﬁaﬁ'uﬁ o A b&de

bloo WEdvdwa uivin  wihvwaaduiiuBsuaniuawinanndisienig
FUNU$304ANENT19758 SRTNAT alon(n)  detmanstivuad augdvenmand sastuLiay
b, oo UM msmﬁ'ai’uﬁ o B oEdel

blbe UNENTAANT 49T wifneusanTuiiuAsuaniuainuiean
31T dumdsgtiemansansd Sasuand oon®)  Auinawiivuad Auyivetrand swen
Ruifiou edloco UM UF9Y Sla¥ud o Turrl beew

ook utanNEl feanfedus  winewantuiivdsuaniunimuiein
1599015 FINUTOIMARTINTE SR anT slee)  defnanviviad angingnenans Susy
WULAOU B,&mo U UﬁqLﬁai’uﬁ o TUNAL lodde

plom ungninl $nead  wiauasiuiuBsuanuanenandsens

(7]

[ 3 | o = o o a o o
m’muu’i‘zjfaamam’ﬁ]’tié §95MaTN ebe(n)  FaeaIUIYILAl auEdneAEns snsdufau

&, c:éc:-’o U U‘S‘JQLQJ@?‘U‘VE o TRl o&e
bl mwm'lsmu U‘i‘lfiU'l'?‘é"lﬂ'i wuﬂmuamuuwLﬂaauamumwmmn

$1519015 Aumesasmans1asd SaIail mo(w) fefimanwrigiall anginenmans Sns

= A o oo al
Rulfisy ¢x,@oo UM UTSHDIUN e Hunan e
olog WEnI T wufdiey wilnemamtuiiudsuaauaminandisiunns

ﬂ’]LLﬁu{lN‘U'lEJﬂ’]ﬁﬁli’l‘{l'ﬁEl ?Jﬁli']l.ﬁ’llﬂ ame(N) fFatmanv Al ﬂmulﬂﬂﬁﬂ']ﬂiﬂi FATIIULADUY

&, @mio UM ‘U'ii‘.]l,ﬁ.la?‘u‘lf] en ll‘L!']Flll b&dm
Db m&a'nulmmm AsRusluu WUNNUANIUUNLURYUFDTUATINENIN

2 o [ | & = L7 = = € 1Y)
Y1IBNI9 ﬂ']LL?f?U\?%‘ﬁ')EJﬁ']ﬂﬁ]‘i'm’lié DRTATH slenlo(W) definanived  AnziveAans DRATT

WULABU aen,goo UMW UTFTYENAUN en AN &
ar ot w oo =
b.loed UWNAMNUS nagu wunmuﬁmuumﬁaauﬁmumwmmﬂ‘ﬁ'ﬁwmﬁ

o ] | or P [ = a w =
dumdedeiemans1atsd Srsuarn oma) Sfaavidvued ausinemand dnsduidou

a o oA =
€&,&mo UMM UITPLUDIUN en WA &
@ v oa £ ot o =l a
b.lba U'NQET']?FI‘IE DNITVEEAND WUNIMUADITUNLURBUARIUAINUIIN

Frsrns sumbsdalemansiense  Sasnauil ween) drinawivuadl angingimans Sasn

e <4 d’ v al 2
NUlABU ¢o,oco UMM UTIPUDNUN en JUIRRI b&én
¢ ) w o & o
b.low yr9tnun aﬁﬂ']'?\‘lﬁ WUNIMUARTUURIUASUENUAINUITINVITIVANS

o 1 or = e) es = = g o =,

WWLLWUQSW%’ISE‘J’ ARINAUN (W) ﬁﬂﬂﬂﬂ"l‘?]"l’l“ﬁ"ll,ﬁﬁ AEINYAERNS BRI1IEULADY g, Eeo U
A wod =

US?QLM@‘J‘UVJ n HUAUN oddel

/oMo UNRNTOWN...,



- -

< w o

oo wienseektn finednd wihouamtuiisuaoiunmanaindsiems
Funiegramans1a1sd Snsneed amolw)  Ainanurivuadl  anginendiand Snsduiey
&ol,@o0 UM UsTUEeTuTl @ fue bedw

oo WNENNAUEAYS gassafm] wilneuamduilivBeuaamuaimanain
Fisnsdiunyeennsd §p511897 deat) afnaeivied  angineimand SasEuiou
ae,@oo UM UTIRle T o fuinn e

v wetuyyn lgednd  wilnnuaanduiiuasuaniunimanaindiseans
Aumiiemansn91sd Sasuanil wecw) dfeawnivuall  puginetmand SasEuou
&a,ooo UM UTITeTUA o fhiney wee |

b.am WISEMTLAN waammwiuy  winauaaduiiugeugenuaimanan
frswns  fumisftsmansnansd  Sasavit sec®)  dinanivinenmsoufines
AzInenaEns SnRuiey be,olbo UM UTIETUA m fua beew

s unAsdnval odudadnddy  winvuantufisuaaiunaiwungan
trswns  dumisthemansiasd  Shsiadl seo) Finamiriivennisrenfiaines
AuEAneERs SrTufey b beo UM UTTetufl o futal beew

baduumMgaun Ml wihnusatufiisudaunawanaindiswnis
Funisgdiemansiansd  Snsuatil aee(w) fefnanwiviedemand ausineimans Sasn
BUfoU e,eno UM aRonsadTudl o fute been _

b.ab WaAMSNeATy Wuflan  wi¥nsugawuiivAsuaniuninanain
$1519m15 Fumisindsnisfine §as1a9 ecew) dafndmatuayuinnnis aausinenmans
Srnfufeu egebo UM UTIRIOTUTA o JurAn bedw

o.ael WaTeduns didsr  wihowantuiifsuanuamenandisirms
fumdadmshiiuimsanuily Sasaedl sen) Sfnduaiuadeins auginemans Sas
Ruifay dobeo UM UTIDUA o thinau been

p.ane WIENEMMS vify  wiheuaonduiivAeuaniunmanaindhanems
fuvieinivenmans Sisnani seem) afnduatuayuivinig augiverrnans Shsduiiou
o,s00 UMW UsTiiaTufl e funmy oeds

. b.ana W9E1IgUNTITY Yeyindou wifnauanTuiidsuaaiunimunean
frswms dwsiaindnnisiinm Saseeil decn) dfndrinnafouwasUssnans Sanidudeu
ne,ago UM UITYHIaTUA o funy bees

b.go UNARAL Yo wineuaaTuildsuanunmunaindisiunas

L]
€ o ot

AUNNUNITIMSENE §R91897 ses(W) FeindinvedouuasUssanang das18URou & oo UMW

A o o
UIIYPHDIUN & funeul be'de
L 9 L2 w o =
o.@® UNATNI FIBNINADT wuﬂmuamuwL‘Llaauamumwmmnﬁ’ﬁwmi

o o s ) Y] < v w6 o YY) a oA

F]"ILLWUQLQW%U']V]U‘JW']?Q']‘UVH‘LU INTURWV een(i) FNAFEUNITUANTENIUY ORTILEULRDY med, oo UM
o w oo ol

UFTLUBIUN o JUIAU oédm

fo.ce UNdTAI0l...



- GO -

o.c Rl Tt wihouantuuBsuamuawaandtsenas
FuisuTsaning Sastiaeil eeam) ffndninveaynanan Sanduiieu v beo um uTslofud
o fUPY oo

o.@n u19E1g19R Unndaen wilnaeuanduiidsuaniuninunain
Fr319ms duvtidreansiensd Sasuavil weo)  Fuinamndvuivisssianasnisianis
IngndeanisuSusuarinns Sns1iuiey eg,cbo UM UsTydloull o Suneu bew

b.ae uNEins uwiuuf  winauantuidsuaniunimunandisienng
fumisininmsfine Snsaedl oes) Addumivayuinms auzgaavnITIAEAT §R5
[futfiou ea,moo UM UTIRlaTUA o funan beds

=i ar =
URANUS2Ya FUNSIU ANUVILEUR

ABENTINNTUITVNTUYARA
anrtumaluladwsyesinddnaummsaianssd
FunTw WoTUSTN & WwEu bed

&

(589AanT1NsY A3y endwiamun)
fhwimsuvuseednisult
NFINNITUASLAYIYNIS

-
TEV e



NAAMENTTUNNTUITIUYAAR 694,
fef Soedw
Tufenstt & Wy WA, e
Foe  FusesssemunisUssyu

My ANENTTUNIUTMSIUYAAs dandumalulaBnssveundidrnunmsainnsels
= o 5 cl d' ot :J =i 4=l'|
WINTUITUTDITIERIUNTUTBYUARIN eolodde) LUDIUN & HUAYN @& PINVENBLATIYNIT LU

a & o

o o Y & v <
AN sET spiaﬁﬂzmumiﬂwqu ATl m/oede el aunsoudnily wie
ALl eaIynITe

REENTSUNNTUSINTIIUYAAS
anumaluladnszaeunandnnammsainnsyls
a A o o
FuTeanenua Watudiesil & vy bede

(seernans1nd avdngy  WnduTau)
Shwnswnusasedmsun
NSTUNTUALLAUIYNNT

‘)’1‘5817':1 -




NARMENITUNITUINITIUYARE A8,
ASIN edew
TUTPST & WEIPU WA, edEw

o =
1599 Huilled

a.e 1399 YENENNTEUERTIgNINSTIRRUA e Ul
dannpnzaluladansauma

a o & A WA
ATHUAAMENITUNITUINIINIUYRAD #98. ATIN o/oddh LHDIUV b A7nH1AY b&db
v a wsm, ar I v A v o wr ¥ ow o ° |
10fud sudAdnasinseudnmgnintefewiieiuield S o hs Tiud Sasiaeil eee Mumia
lJt:J 1 ar 18 1 e £ 5
D&WE’?%?%%W?WWQ‘U?SLW?‘ 'ﬂﬁ]sqﬂ']"ﬂ']\'illlmulﬁauaﬂ 0,000 UMW LAMU

\19991N BYNTINNITNAUNTDIUUSEINTEeUsEIT A, beew TiRatsunudniiudn
el qu = v ' a da ol o [ o 1w v
ArlgIretulaseanitsiunsdevaasieend illeeidnsin1sdne” salusudsedt Jldatuayunisld
\ v w8 4 gw v ar w |
sudseanauduvessugnsmanils dnlu walvasnrapeiuusunagvdanitu lulssiugnsaansi o
a v oo o a | v oA
nsvgrguIvInasinuineimaniuazinaluladluseduglnirenfew wiuseasdn o Tudnd
= w o P \ = ar o ) var ar
FAINANTOGINTIIUAIUABINT EVETET b.eve.b daaSunmsiwuinuenteimslsenalifulndnuw
aazwaluladansauna Tflaulszasdresnidnnsaudamgniteiouieluneld dasnavi cee
AUNUSELT TR U sEne AInATIY R

= osc =

uinUsEyy  owlinuniaue

e e e

ABEATIUNTTUIMTINYAAD
anumalulagwszanananiiguvmsainnsels
iR Watudianiil & Wl beds

(599MaEn319158 A9.9138 1a1Audamn)

SAWNSUVIUTE9ESNSUR
NFTUATIRG2EUIUNTT

<
MY e




URAAEATIUNITUTNISNUYARG  ERa.
& o
AV &/ loddw
DA & WWIEU WA adds

- e =
1389 AULUDY

mlo (303 VENUNIUNAAMINTINNITUIRITNIUYARE 698
(599 20aylifdnassnaudngniteufoudiceRuseld

AaufnaensTIAITUINSNYARS 90, A mioeea Wotuil @ furau beew
i@ veneuFeswseyddaasnseudnsgnitmeifisuseiuneld dumadwiivimsnuily
$1u @ S51 tRoUfTRLA SRR UMIUTEfuRRIARATANE LA RndeUsEa UL UATna
88msud dafadnendoulumalulaBnszaauindanansy (s sananasUssgundeld Hesndayadal
daiau waglsifvmtmisemaiiaueteya uidy

L7l

4 a ot v =l e =
Weea1n Inerdeurlunaluladwsyasuindratnnssde danudssasdvenuninui
AENTTINTTUIMITNUYAAG B30, Aand11nemy

uANUTEYY  woU 58eEns1915d as.onfunTanl Aanns Rarsaindedniiunainy
o " a ¢ o o o 1 o = ) = 2 w o
ﬂ']LLWHQLQ']WU’]VI‘U?WTNTHW'JMJ FINAIUNAY 1'1..]ENTV]EI"IﬁEIU']IULVIﬂIUIaEJW'SS"\]E]NLﬂaqa']ﬂﬂ‘iﬁﬂﬂ YIUIU
® BRI

AOIENSIUNITUIMITIUAAR
aofumalulagnsesomndidinmunmsatanssd
A or s :}
Weudinsh & wwey beew

(389AART19158 Aa.dNgey @ndudamun)
Snyimaunuseeinisud
NITUNSUABIAYIYNT

-
138N mlo




UARMIZATIUNTUTNISUUAAD  &95.
AT /eeew

o L d

TN & WEIEY WA beds

599 veaulRuswltAnnTTINITRANTAINSYRMAMURAR WL sgeT

#he wrsamniaun yyst drvnmmadeuluanitugaufine duslsdniuinis
Anwn sefuEIgNTg 931897 eens FaindinvzdounasUssanana Ieduenasuasnay
Wevefumsussidudnay Yseifiunadugvivesay ATIAMUEINTD Vinwy uazaussous dmdy
fwmisfiazdsediu Revefumsudwmslidisshuiainimsinem sefusungnsie

druuimsniwensupea driinnusimsud Swveld nu.aea. udsReRnEnITTUNS
farsanmsvermuniuwigtu Ate <o) §unuen n.ugea. S @ 918 1Tunssums i
dieliBulumassnaanity Bes véninawinisrvuassAuiumiuasmsuisdsrnwalieu
Tuaniugaufine duvisavayuisns Tihsshumligaiu v weee artuil bo noainney
bEEE

9 =

WAAUSEHY @, WY F2NARNTIDNSY M5.9159 aauTaLn Ransandauadnas
- % U

q &

1/
[

o, MEUDTIUREIBLAUNSUTYYNASIR D Y

q

ARZATTUMTUIMTNUYAAA
aotumalulagnszasunangummsannaz s
o e ow =
Wiofusinnsin & Wy e

G

(59aranT1919d As.dgey dduiaun)
FnMIunusaeeinmsuR
NTIUNITHASIATILAT

=

TN




URAZATIUNTTUIMNTIUYARS 4194,
& o
AN &/ lodde
TSI & WU WA odde

i, o o

59 yeayllRmmuanTaudwnlgematia seiudwiysufite

il druthgedneuazenuwiuuy didneesnnsus 161’Lauémaa1gﬁaﬁwwumniau
AuniegIuvala sedudiulgauilae voswwnednineg afaais d1519n15waSouly
aaugaudne dunisranaia sEAutuigu SAsaR eose 11 Usznaufufiusygu
AruzATsINSUsTSdnnueS MR Wetull em fur bees 16l iirsvsyiRnsousumis
Tranaiia seRutuNUREY Seuioaudn

i ielfmssiiunsisfumstmuanseusumisinandnsiu ihilusmeain
BSeuios wasduluamumfengnssunisuinsmuyana d@9a. Al @oeee il @ wwey beee
wazUseniman1vy 1389 ndnnadin1sfvuasziusurdanasnisussdednsirniswaiou
anTdugaudine fumisaduayudnims Wikseiumlgedy we. veee asiufl b wgriniou

- &

=

NI AEN BUNANTAUAULNUIYNINAUA TEAUBIUIYIUALAY 37U @ BATT

o ansnaafl eoes

AMENTTHNTUSUISUYRAG
aovuvalulainseganunaniinuminsaiansed
aulld Waiudimsh & e e

(599MMART19NTE A3.9158 LEAUTan)
Fnwimsunuseweinisud
NITUATTUALLATIYMNS

ad
NIEN &




NFAMENTTUNTUIMITIUYAAA  HIA.
AT /e
JUWRTN € WWIEU WA bddw

o

Fa¢  veaydaUTulAiwinguaandy

feinAMLEAEINNTTUNEAS

e ANLYRETNNTTUNENT 20USIRUTUAWInOWEa Y 91 @ 578 dsll

o, UEUTam wumih wfnnudetudueuyssana Aumiietesd sneau
ge& FMIIA9NN bb,a&o UM SARFIWITIIAINTINLUTIURIMIT ALEYRATUATSULNYAS
Wuindeuyunssnsirinemansuazinalulad amuainussenistesastumalulanszosuing
Wnmsatanszds WdusaniseinwseAuuSgwen Doctor of Philosophy @191 Food Science
990 University Of Ilinois at Urbana-Champaign Ussimeanigaiusnn dufansfnewiietud

om §UAN bees TasvaUfuadnlilasununadisedudiggen §99A1I N be,goo UM

nl.,r 14+ Ad )
FRLATUY o GUIAU bdé

=

Ad Ly -4 =S 1 at LR o
wARUsErs e oydiRinisuiusieAdnaswiinnuaatu lasumunma

9
1

o = &£ =

‘V}LWQJQQ‘UH FUVIEE WD

o, @um‘ﬂb‘luﬂi‘l_lwaﬂ‘-lﬂﬂé)ﬁ]‘ﬂ’)'hﬁ’i‘i')ﬂi’lﬂ’)ﬂﬂﬁ’lﬁ

o, UdauuRuay dinauednisua L‘W'é]ﬂ"lL‘UUﬂ"l'i‘ll@ﬁU‘Lli”ﬂJ’mJﬂa‘lﬂ

ARENITUMIUIMTNUYAAR
antuwmalulafnsgrsunadinuvsainnss U
e A o ow =
i WeTudinsh & Wweey beds

& —

(599EmT19158 AT.d3R enduiam)
Shwinsunusedeinisud
NTSUNTHASLEYIYNS

P
mizn o




URAMZNTTUNTTUINITIUYAAG  &9],
AT &oees
TUDIATTN & WEIPU WA eddw

o,

Bae  wepyliAnaifisulszaunisalnmineuveswdneuaady WdFuadregendinand

9

deimanizddanssumans nendionisuimsuadanis uasiveuayunsiunsaaudnae

<5 = s = r = s Q‘
MeAMEIMNTINAERT Medan1TuTmTIaginmg LarIne e TUNsURsaANANAY
vapydlftiisudssaunisainisiuresmiinauasty WilasuAdgsnitnand warldiuny
A E 0 o d”
eI NAUSEYEAMYnTIUMSEdINULER U @ S8 il

o. wislendy gud fumiteransd pendiUSygen Snsaril eme dsfnanuien
AmNssulesn ANEIFMNITUAERS BRI1ANINE be,&oo U lagasiflaudssaunisainisyine iy « U
Toeldudusmamdedy aoeco UM AUATUT ool UNTAN o&n (i’uﬁlﬁ%’umwﬁgu,asLwiac-’?\a
Wundnauanidu)

b wede Jyavasdnd fruntseaisd AMYAIUIYEyLen Fnsaef edo daiin
A 3vTIen1sIang endumsuimsuasdants SasA1N be,doo um Tnevaifisulsyaunsal
nsvien & U Tngliuusnmadadu mboodo Um AUl o nguntan beee (uilldsunis
usguazuAshaduminea i)

a0 1 ¢

R4 73 = = £ e ot ld P
. WYV YUITRUNARJLU ALLUUIBTR5E ﬂmqmﬂimm"'uaﬂ BRTUAUN @men EINA

£ L7 i

a1 iniiug il InenasgunsionsgaudniY Gns1ANN be,doo N Tagvalieulssaunisel
b a = [ <=l 2o ar o 1w = [+ 1 el o
grapandiuSuanin Wussezina eb U laslilsudnsaninaiy econo UM sausiud b Suinau
b&&s (unlasumsussyuazisnaduninagariv)

s = o w o

& WNATHAMST @198 funiee19158 AnnaiuTunen 9ns1ai saw i

q 3 & A

A iiug el SnenuaguwsiansgandniY SRAEN be,doo U Tngvalfisulssaunsed
MY & O Aeud WA oees B9 WA bees TngliiSusnaaiiaiy adeco UM Huadud
o gAY bedo (Guildfunsussquasudsiaduninauanty fal Ieseasuenailiuszney
nsfensamsyesdisulsraunisainisiey wudhdudngruillddnegs Sudue we. bees ftl

WA s anduszazial o U Insludaell we bées 890 w.e. bées Jeaziaa b U liaiuisg
Aunale wazesiiufulnsldfuanaunu

wAfiUssrn  susinstisulszaun1sninsinuvaswlneuaatiu fadl
- % q

o. Watandy guid wiinnuantuiusudssana sumiee1ansd §ae
Wit ene dafranuirimnisles augdmnssumand Weussaunmssinmsieu « U deqond
Uyyien LngldAnadorssdnmandne % il §a31A1319 em,exo UM RILATUT ba 1NTIAY
&

b, Wiy Jayavesdni winauanTuRueulssna fuviienesd
Fasuaafi e Ssfpanuiviinetnsiants Inerdemsuivisuasdanis Wsudssaumsainsvinienu
< ¥ HenaaAviyaien Tngldriaievesnmding % ad SarAndi asoso UM Fauaiud
® WOWNAN bedd

Jen, W EIEUI...




-y -

m. WETUNA YInunefnd wneuantutusuYTyunm Aunus
€ as d ot ol = ¥ Q.IJ = s A‘
819158 SMTUATN emn Faina1viviiugiuiily Inenengunsionsgaudnn Isulssaunisel
o o w a |a © = w 1w = e Y
M3 ol U degandlSggnln TesldrnadaunsdnsAdng % A 8n31A1de mlo,dmo UM
Q‘j 1ot d at
FALATUA b SUNAY bado

& UWEIEATNS @190 wilnauaaTuRusuyssng funiienansd

Shsnand oae dfpauduiugiuiily IngnnpmaITaaudni©

<o Wyudssaun1salnsinny o U meguyddigyien lagly
ANaBEUBERTIATE w% Asl STAEN mEobo UM AUl o ga1AL bEdo \

<o Wsudssaunisainisvinnu « T frenadiuiygnen Taely
ANAREUDIINTIANENE c% AeTl SRIIANEN el oo UM AATUT o RA1AL beds (Fasdllanans
futun i inedeasy ssesan b Al WA leeae 560w beee wasliiuniely
AVUALIAT o LFiBw)

ANZNITINITUIMTNUYAAS
anfuwaluladnszeounaninaummnsainnseds
we A w W =
auiR WpTudimIN & Wesd bedw

E —

(509ER 1158 A5 338 L@ELIAI)
FwmMIuNUTEEENITUA
NITUMTUALLATIYATT

a
1NN o




UAMREATTUAITUTMISNUYRAS  §R8.
A e ,
JUBWITN @ WWIPU WA bedn

= o, of ar
L9EH ?JE)E]‘LPJFW]QIEJUEW]‘S']QF]E\’IF]?

defimdninuadnisud uazdnlnueayanans

s
ot

e dinaueSnisul uasdninveayanans veeylRsalaudnsyeaIng Al

o o $ . at - -2 A
@, FALOUDMTT WIIAINT UL wUNuaavuldusels §95189h amols)
AusLswnuEaIun denndiatuayuinnns auedmnssumand lUdidaouaeiunisiuing
gruusmsauinly einauesnisud

ar ot 1 a =3 = ot Lo =) 2/ ot A
. AnlaudAs) Y9EIeTinn Aaesy wilneuaatutuseld §asaui <o)
Aundadnuimsminensyana daindiuusnismineinsyana d1dnausinisud ludsde

ghuatiuayuignts Auzmaluladasauwme
o Y = = o o 2 a Y =
o, FiAlaUSMTY WEndEEnIU WM gnineTeieumieRumeld SRTLEN eow
o 1 ) d = r o o L = = o/ ar nl ot
funtlstuaiosreuiames fiedinudnweeufiowed ludindrinveayanais

UnUszes  oUNRRABUSAIIWARAINT AINTILELE

K] 8 q

AMBNTIHNITUINITNUYAAR
anuvaluladnszasndidinumusananseds
ayllR WoTudiniil & Wwwey o

&

(309EM 919158 AT gy TR
NWINITWNUTBIBNTUR
NITUNIIUALLAUTYNTT

=
ML &




UAALNTTUNITUTUITIUYARS &34,
afell /meen
FuSansii @ wwey WA e
Foq  veeyliimwasuReulunsussywiinauanity
fufinanzAsAanTaRaMNTIN uasAMEINendEns

b2 N =Y L2 - 7-% A d]
Y AMZATFARTARAMNGSY Uavansinemans voaylfdsuteuluniiusy
wnuEaNTY Al

ol EJ 13: @ ar = o ] o
. aydfindsuleulvmsussgwiinouaantuduaudssunu fumdaenansd sauu
at 24 PR E; ar e = - &
o 8091 ldun dasuaen oeo finarvinfaumansussynd aneAAARsgRaMNTIY 1N0LAY
w = = s ” =l m oo L) =
AuAUTgen aemsaeua sy Waswi “aandivigyivvieudyyen auimsaey
o = = L2 = & e =l = =
AWEYYU UIBETNTYYY LaTRDINANAIUSYIRTENUNITINIYYY”
Qe P P a LY 9 1 £ o
w. aysiiasuReulunisussyninauan Tulduadssunn dunde1a13d S

L]

s 1 o d LT - L= = = o =
® BRI 1WLLﬂ BRATUAIN e dafinaneiviveinsroufnnes angineimans a1nau "ﬂmq@u

5

=, = - I = o= < = d: = dl t2s =l
Uganien anviviinernisreniiines dmnssuraufiunes vieauivduiineides” Wasuiu
l

=

< = = = g = L3 =) = = s &4 2/ ”
“Aaalusygien @TTITTIEINIRDUAIADY LINADNWIRDINTTWAN WIDEYTIYIBUNNEIVDY

udssry o oydiRlAsuteulansussyniinauaaiutusulssanm muvmia
919138 SaTuanil veo duinnmsAgEansgRaTANTIN MuTiaus Taedideula il
o0 MNUTITTIEAeARUTYY N Fedidoulufuiy fi
- spsdudniFaunuiyuia fdnsuaseulszanasessu vse
Wuawivdnnaueau
- fndiimsAnwseserudlggen nielussssne m Y
- LEUDAMENTIUNITUSNISITUYAAR @98, AATaneu

wa = o W = o '
. suliiiasueulvnmsussntnawanTuiueuussana Al
LY EJ o Qs =, £ A
819758 §n3 11897 mee AripAMEINEIMaRT ATEUD

AMENTINANTUTMNTNUYAAR
anTiumalulagnszrauina i sananseU
BYIA HoTUmITh & WY bed

(Feemans1nsd asdngey  eduiam)
Shwnsunusesedn1sud
ASTUANTULALLAUIYNTS

A
e &«




UAAMENTTUNITUINISIIUYAAR  F9a.
A5 Sedds

o ol d

U & WEIEE WA edéw

a9 =

389 weaydinndunisdndonfioussaiiundneuaardudusuyssuna

al Qt ] al =
ganmdrunngiaunasUssUana

e dninveiloukazyszanana veoydifaudunisdndenwinauantutdusield
WaiAudeulumsussy Wuninauamdudusudssann il

& UNENUNUNS Fevuy wilnaugaduduaeld sumiaindginisfinen nen
@Y man(s) AAREMARTTRAR(NTEANTSTIRIY) nmAanendesedgTeuniund Wasudeyls
nsusspdi woneuantuiusulssnn Sariaeil vee dsindiinmadounasdseanans

Y- o, e = ar CU = . v o LY
wAnsETN  e. eyliRwWdsudoulvnisussandnauanduiusiela Wuniinau

A0NUURUIUYTEINN 995 18TN bee MNUTILEUSD

14 @ o R v owr =
o. Wigusnsminnuantiutusels snsaem an(s)

AMEATINMTUTVTNIUYRAD
aodunaluladwssseuinduinunmsainnssda
e o w ow P
iR et < wwiny eeew

& —

(s99mans107sd Asd1g  dERIam)
Snwnisunusasainisud
NITUNITUALLEVIYNNT

-
NN o




NARMENTINANTUIMNTUYAAR &35,
& 4
AT &lnd/de
af ot d
MWDIATTN @ WUEBU WA le@dw
o ’ W ey wr A oo v o B ar o
13899 UBBYNRALUATUELATYAAALWIAALABNLIYITUNTITUTTUAALTUNUNTUEaIUY
denaInendsunluwalulagwszasundiatanseda

ae Inerdeunlumaluladwizasuindiaianseds veeydileaivadasyana
o ar = L ' 5 s LRy = o 1 AH' « GIJ
edndonidsunisussquasuisnafuniinouaatudusield dumiadwihiuinsauily
Y = =
gasnail we(s) Wunsdlfivre

viadl (losmnnfiyransliiisanalunisufiing msldusnsuasduiuaunisly
dauenu fetdy Fafiaudnduissnlunsassmyaeaieujifnuioafunuian sunsideu
NufIMTINANY) UM TUTEYUAMSNTTUNITAIUY LAY 971398 (1UN1SEY 91487919
a01uil Uty WagaUATUTIA

ad e =l
UGN I EEAGEY BUNRAUVILEUD

=i cy ue

AMIENITUNISUSMTNUYAAE
anfuelulansgramnanitnunmsainnseda
iR WaTudini & Wy bedw

.

(599AEART19158 A3y LEEWTRUN)
- Sawinnsunusesadnisul
NITUNTUABIATYNNT

o
TIEN a6




URABZNITUAITUTMTNUYAAR T8,
& o
ATIN &/laddw
UTBSN & WHPU WA edd
o e o = 4 o ) o ar
599 Yoayifinednsn maauwau‘lmmwsﬁq LA UASUALULIWUNSIUENTUY
danadnunaasnisud

[:3 RS o L2 L7 EJ ﬂl ﬂ‘ -2 1
Ay drlineueinisuf vesyliRnedne wWasuleulunisussy uasiudaudunus
WunudntY e9l

LT TS

o. oyiAlindTminuaniuiunels Samieefl coels) funiainide dte
daurszauuiionsuinsdanisnans drifnatuednisud dududasvecunanians yuae
asedliogiAy (Wsveynnltateenanamuudrluiudl » woedniou bees) uazoyiffsuiouly
msusTUasiUABLA VL 1y “AnnduTyain dumininide” Wasudy ‘aanduiyened
umbadwiiivivnseurild”

. pyfiAfsuloulumsussquaziuasudumds uangaunn Foyr winuaoitu
Bueld Snsard cew(s) ffnamuimminginsyana drdnausinsuf mnfy “qand
UsgmatleUasionin (W) @rvn1sdnd duniaduidfinuuims §r91a19% ee,albo Um”
wasuiy “aauysll Usgyy1m3 anvndannisudmsgsia (msudnmianiwennsuyed) sumdednuinns |
NINEINTYARS SRTIANEN ed,aco UM’

QCE 1 LTt 2 ar t=! & 1 L7 or = LT 7]
) uAndszry e, @aum’twmamzﬂuaamaaummewuﬂmuamuumuswlﬂ DRI
BN @oa(T) MUWLNNNITEY FINREIUUIZE TR ANTUIUITIANISNENS
LA, d A dl 2 1 o
. pyiRasuReuluNsUssYIasUBIUATURYS wmIu Tay
d' 5 tor cj v = s o t
AUNLEUD AUATUN & Wgl beds IagliufTRNUATIUATLILS

ANENITUNTUIINTNIUYARA
an1tumaluladnszauindidtnumisatnnseds
o v ow =
Watudimsh & Wty edds

(309ANEMTIANTE AT.A 3R WnawTan)
FNYINTUNUTBIDTNITUR
NSTUNSUABLATIYNNT

=
MEN b




NAAMZATIUNITUIMTUYAAS &9,
afefl oewn
FuSensit < wweu we. eeew
Bos  wesyiiAdnassnsaudamgnitmeifeudietuseld
duinruzdandnenssuaians auzajaaaiananssy wazdinnsfounasUssunana

Mu auaainensruaans ansasaansanansTy uazddansdeunas
Ussanana Yeaylninasinsaudnsgnineeifteumeiusegls fuil

®. ANSENTUNBNTSUANERT 31U @ 3951 AL

o.0 MW Avsewhil - S e sen

oo fumafUiuRNUUIS WM e BRI

@.o FURUINLNIUUSNIT ' UM @ BN

o.@ HManT NN I @ AT
. ANYATANARIRNEMNTT SIU o BT el

o.0 fumitenansd (lansdprruannsafivn UM @ BAT

alo funustnimswsiulovienasLay FUU @ BN
on. drinnzidoutazusznana $1UM o 989

e FUTURURTRNuUImS I @ 999

oo s s o v a ¥ oo [YRRPVR-
URNUsZYU auﬂﬂﬁ]ﬂaiiﬂia‘uam‘iqgﬂﬁﬂﬂﬁqEILF]EIUGYJEJL\‘]UT’EEJLLQ S

e. AuzanlnensIUAIERT U € BRI

.6 FuAtu M vImssTaly Fnsnaril <ol
oo AU UATRUUIMIS Sasnaedl com
a.m FlRUswnuUInIg Snsuard o
o.& FudanineTuanu C dhsueii eoe

lb. AMSATNARTAAIMNTI T b A9 el
o.0 fuisetsd (Elnuianuausofie) dasuaril @oo
oo MuvslniiaTeulavielasuny Fasnael Qoo
o, E1invzidounaslszanana U o 599

o ] 37 o oles = al A
an.@ ﬁ’]LL%U\TB&UQUW\‘]‘]UU‘iW?i DRATIATY cbm

AUENTIUNMTUIITNUYAAR
anruvAlulagnsssndndnyTaIRnTE
wa o o owr =l
iR WaTudwsh & Wy beEe

€ __

(509aRT19190 ARdgR  LanEuTamn)
Snwimsunuseseinisu
ATTUNTTHAZLAYIYNTS

-
178N Gen




URAMZNTIUNTUSHISIUYARR &8,
pfel </eedw

at at :J

W & WHITU WA dEw

= Y @/ as LYY
1384 1]991,}3.!9’!3]ﬂﬁiiﬂ‘ia‘uaI'P'I‘i"lwUﬂ\‘l'luﬂﬂ']UUNUQUﬂ'ib’ﬂ']m

she dentueeuliRdnassnsausasminnuaniuliusulssia Wanaunudasing
YoEILLANINIGAN 9 Fuvitin19nse agdiuIyaien Fadl

o. ANEIAMNTTUPAARNS ORIV VR [y

o, ANLINEIENERNS TN o 0T

m. ANEAANERSEREMNITY 1 b AT

& pezanlponssumans WU b 805

& AuzAluladmsinens 91U b 8T

o
o =

wAtiuseyy  suliRdmassnseudnsmunauanTuluaudssinm il

a. ﬂmv"“amﬂﬁumam% T o BRST HAL
.o ams%aw L@ NALNUSRNTT BT a'imuﬁmm
@b am%aw oo NALNUSHIN UNeRBs Fiuby

=]
o 5

.6 ammaw badm NALNUSATY WeTeAnR 19T

b. AMEINEIEAT WU @ R Fiell
b.e SRINRTN Do VAWMLTATT UETud FuARdgne

o. ARNZATANENTERENMNTIN 10 o 8RS Fgil
@ = o Sa =W
oo ORTUAUN Do NALNUBATI UINTSY D13FUAYING
o SHTUAUN bR NAUNUNTI WAISET STIUUTYRYE

€. AuzantnensIuAEns U b ORI el
at = : or = al
&6 DATIATY bollo VALVUDNTI UIBUTTIAA LDBLLIRARN
&l SRTIATN beo NALYUSHST UNUTTEYN Te8Sne

& poznelulaBnnnems Swou o San il
& SATIAYT Dox MAWNUSATY Wiwelun yayiu
&b SATNaNT brio NAWMUSAT) UBANT Wiuns
& SATUAUN ok VAUNUSAT) Wglay Antauuw
&< Snsuand vro naunuSE wefnAned Anduna
&.& SaTnani balo MAUNUSRT WEeANR dIduRsI
&5 SaTuavil balo MAUNUTATY WiegSa Lesugna



AMZNTIUNTTUTNITIUYARR
amfumalulagnszaeunainammisaianseda
Lo A L o 1
ol WeTudinIl @ vy by
(589fNEns19138 As.ngy  WEnAuTau)

SAWINTUNUSDIEEMTUR
AFTUATILASLAVIUNNT

P
VIV ;e



