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KESINAMBUNGAN KEGEMILANGAN TAMADUN ISLAM
MENERUSI KAJIAN ASTROLAB DI MALAYSIA:
SATU TINJAUAN

Mohd Hafiz Safiai
Ibnor Azli Ibrahim

NDAHULUAN

@nggihan teknologi moden masa kini boleh dilihat menerusi kepelbagaian fungsi
#buah komputer. Oleh kerana komputer digunakan setiap hari dan merupakan satu
Bpada keperluan manusia, alat tersebut sering dikemas kini dan dipertingkatkan
Bmnya selari dengan kemajuan teknologi era dunia moden kini (De Weck, Roos &
gee, 2011). Namun, tidak ramai yang mengetahui komputer sebenarnya telah
Bpta dan digunakan sejak beratus-ratus tahun dahulu lagi. Komputer yang diguna
@l Kkini ialah jenis komputer digital yang mencipta digital dan sistem model
Ematik serta menggunakan kedua-dua item tersebut mengikut arahan yang
fapkan bagi membentuk satu sistem secara automatic (Randell, 1973). Berbeza
@ keadaannya dengan komputer analog yang wujud sebelum komputer digital.
rut Battacharya (2016), komputer analog membentuk sistem secara fizikal dan
perlukan kepada kemahiran pengguna secara manual bagi membolehkannya
fungsi.
Terdapat sebuah komputer analog yang telah digunakan sejak sekian lama
#um  kewujudan komputer digital, iaitu astrolab. Astrolab dikenali sebagai
puter analog dalam tamadun terdahulu yang berfungsi untuk menyelesaikan
Bagai masalah berkaitan pengiraan. Secara umum, astrolab ialah sebuah instrumen
phomi tradisional yang digunakan untuk aktiviti cerapan dan pengiraan
dasarkan objek langit (Mohd Hafiz, Ibnor Azli & Ezad Azraai, 2014). Astrolab
Supakan satu daripada instrumen astronomi yang sering digunakan semasa
@dun terdahulu, terutama dalam tamadun Islam. Namun, di sebalik kegemilangan
anya, astrolab kini tidak lagi dipelajari bahkan ilmu tersebut semakin dilupakan.
Wara ini disokong oleh Van Brummelen (2005) menerusi artikelnya yang
ibincangkan mengenai kepakaran saintis terdahulu berkaitan ilmu sains dan
atik dalam penggunaan astrolab. Di samping itu, beliau turut menjelaskan
@ng pembuatan astrolab yang hanya terkenal dan berkembang ketika zaman
#lu sahaja. Tambahan beliau turut berpendapat ilmu kemahiran menggunakan
plab semakin dilupakan memandangkan pada masa kini muncul pelbagai
Erumen moden yang lebih canggih menggantikan astrolab.

51




€5 Zs

fe(usw uep eseyi@waw yniun nyl exnay eped ueelelay njuequiaw yeAueqas n{Ipas
1 eyes() "(ST0Z ‘Ueqeqey) qery eseyeq epedsy elIAS uep ‘Isied ‘[ueunj ediey-eArey
Pl (1ajuaw uep [enya[aqul eliay-eliay ueyuee(usw ewesel1ayaq wels] uep ueded
pnyex ‘uepsiry ueSuojod uexpeqiow Sueye[aq Jeje] reSeqad Lep LIpIal NIl O
ped epe Sued uemnuyi ered ($10Z ‘wnfuy) uemnui ered dwniaq jedwa) jwiapee
pngas 1eSeqas ueuetadiaq ny eynay eped euew Sued Se| insuep-[e uewez yelas
[nuLiaq ye[@l eAuleuaqas yeunjiy-[e 1deg uepninmay -yeunqiy-je 1deg uepninmay
12y ya1o nuw ueSuequaduad tepueq ueyojof eweu ueduap [euaal eAuduewawas
epydeq ‘inyelayip Suek piadag L10jeAIasqO Yepnsew.ta) uep [eydsoy ‘ueeyeisndiad
pisewr ‘ueaigpejuad ueungueq nJades ewEIn UBYEPNWLY UBNpN(Nmaw myepIaq
upunduequiad yafoid yedueg nwj Jnjunuaw wefep Sulesiaq equnj-equiniiaq esn|
)] exnay eped wels] jexededse]y “wels] eledau ynsnjad ejetas 3y sen[aw uep jesad
fdues ueSuap myeptaq uenyeladuad nuwyl uereqaduad ngasia) uewez eped
(1102 ‘wels]) ewe| qeany-qear] yeuezeyy mdwndusw
lle[EP NE[[2q BUESN [SNISUSW UNUIEB-[E YBJ[EY NIel ‘pIysey-[e uniey jeue yajo
unquiesip 1dejan efeyes nydaq puUaya) Yepn INGasa) Jeuiw ‘unwep ‘qedy uesuojod
fueey wepep [euayta) Sued weel TOOT Yesry Weep uexejladip yedueq neiaq
eAe(oy yesry "prysey-[e uniey yejijeyy ‘eAudeue ye[er neijaq Jjeuill ueySNIaUIW
usniajes uep uewn(nuiad nuwp epedsy jeunuwiaq jewe Jued Suesoas yejel
nsuep-1v “(900z ‘1bnuey) eues ip yeej nwy ueSuequiaxad Sunuad [e88ue) enuiiaq
s Lrep uep Wz9, unyel eped pepySeg pnpnpuaw Jansuejy-[e yejifeyy epqede
nuiaq yelrefas "(9opz ‘siuowres i einopeyiez ‘sefeeq) yeddiseqqy ueg ueeleiay
ez eped Jeyiip yajoq we[s| unpewe} wejep yepej nuwijl ueSuejiwaday yeounuway
] eAuepedirep mes -uenyejaSuad nwyr ueesenSuad snisuaw ueede(ay Suequuef
pjuoo uexipelip yajoq Sues emnsuiad yeAueq ‘wels] ueunpewejay yeefss Jueluedas
quiay niEup el ‘(9p0z ‘1Pwnegssny) Ingns jeSues Sued qely yeuel epeday
ej0dosaj] Uep eIel() BYLIJY ‘@Ipu] ‘IsIed ‘TUBUNJ UNPEWE)} UBJ0SOIaWa)Y LIep njSueq
JunuI We[s] unpewe], ‘ninyep unyel uesniel yelas nyepaq Sued wes| ueunpewelay
elos weep sedapday yepn ednl tul [eH "(££61 ‘@218uld) IN3eUP UBP REULIOYIP Uede
P exew 183un Sued uenyelaBuad nwy deyes pijiwaw Juek edeisas ngasta) uewez
B4 “unpeure} yengasas [8eq eweln eje(uas rpeflusw uenyejaduad nuwy| “uenyeladuad
ueyBueIEpUSW Nepn INqasia) uedelad [ISBY UNWEU ‘UEUN) UNpeure) e ]l yep[nsew.a) yadse enwas uexpeqipw yepew ‘efeyes yadse njes-myes das uep
ueNUE[E(1p Ye[o) uede3sd reBeqiad ‘(1661 ‘sauof) iBe| ueuny unpeure) ueul Pitiquietp 1ep edeoip Buek ueeAe(oy anqasia) unpeute) ueduequins ueeAefay uep
myepaq und yepa: uedeias pIADYE BAUENP{EY ‘UeyRg INGasIa) Sueplq ure(E |enyaziurey deyes uerS8unay yadse Hep Jnynip unpewe) yenqasas uedue[uagay
ye[ueynq eAuseuages nii Ny wrefs] snures ered ‘undeuewreSeq nepeps 4
NIADYE WE[Ep BWElNIa) ‘ure[s] snuies eled ueSue(iawaoay uede uexjeriad
exnay eped LI0jeAIasqo uepninmay “(Z10Z ‘ZUeH PYOW B HZY Jouq] ‘ewre) u
ewes njes ereque 1p yedepuad Jeym-Jexniiaq uep Sueouiqiaq ‘Mdwmnyiaq Exad "BJUND BIEW [P We[S| unpewe) uegue[wasay
Jedwa) 1pefuaw e8n( L10jeasasqo ‘ny Suyduwes | "LISaWas Wee ueyesiaq U ikfos uexirequiaBuaw sn3iesas ‘eisAe[ely 1p yefej nwy uenleway uexpeNguiuaw
el1oy uexue[e(uaw spures eied UBNUEPNWSW Yun Ue[epe LI0JeAIIsqo L quaw (Seq ueuele(ip Jefem juidaqas ueiley] “eisAefejy [p qejo.ase uejexIaq ueiley
eurein 1s8uny “uexipiAuad uexue[elusw wiefep njzad jewre Uexeselp. HO pusw wels] unpewe; uefuepwagay ueSunsuefay nefurusw ymun uenfmaq
ueeuiquiad qnqasia) yodway wepep yerej nuwyl ueredeouad ueedefoy [snialk uere(ip 1ur ueifeyy ‘my ysjQ ‘ueSuey yepaqas yndauaq eduey yeyld mes-mes
: jee8uaw 1Seq uexpninmip uep euiqip eAusneyas Jelejad eired uep ywapeye 1ye
(eJay naadas yeyd redeqpad yajo npedasiaq Sues eyes() “efeyes nydaq defua] yepn
5191 nui[l JeSe uesnuallaq eledas uexuee(lp qejonse uejeyIaq ueyipipAuad eyesn
Byas uep [wouoxise sures Suepiq wepep edAuuedue[iuagday uepnlunuaw yep
| unpewe) ‘Soreue sandwoy yenqas refeqas qejonse ueeydpuad isnususpy

ueenguad uep uedesas jefe reSeqas 1s8unjiaq [BUOISIPET] [WOUOASE UBWINNSUL YE
ueedniow Sued qejonse yeper eAuepeduep njes qngasis} uewrez eped [RUS
uep eadpIp Ye[e) [wouonse uswnnsul reSeqad Rued uep yueusw Jued Ue.
prwaw Surdwes 1p ‘Buepawad Suek efursSuny euetay [uds ediex reeqas des
ye21 eadpip Sued uswnnsur edelaqaq epe ‘Ye[ely -ueleyas uednpryay we
uedesad IADYE BYN9Y epe ewes spures eled ueeun3day ynjun e3dpIp kW ud
yeAueq ‘ny ya[p il uep jeday yige| Sued eep uey[iseySusw uede UE
Sue uedesan ‘wawmnasu; ueeunduad me[@l ‘UIWNNSUI UBMUER] UeSusp unl
JIESEY EIBW [SLISUSW EPE BWES Ueue[e(lp Nyepia) unpeure) wefep uedelad B

IMVIVS M3(90 NVdV3ED LLIALLYV WVTVd gV'T 0

‘(v10Z°

3 1eeIZY pezq ‘ZyeH Pyop) [nquels] LiojeatasqQ uep ‘Bag ysnyn LiojeAlssqQ
[[EUSYIP NEJe pUENIeueS LI0JeAIdsqQ ‘YeySeley LiojealasqQ mel ‘eAuueduepa
we[ep yojuod Ipefuawr uep [eusyJal Fued we[s] unpewel weep LI0OJE;
edesagaq jedepiey eSSuiyas uexue[elip jeld snua) LIOJEAISSQO  UBERUIQUI
epeduep ueisiuay (£107 ZYeH PYOW % Ue[ZEY PYOW ‘1[ZV I0uq]) elunp wepep
Suek eweysad 1iojealasqo ueyedniaw Sued pepySeg 1p yedAisewuwreds Liojes
ueeuiquad ME[PW WE[S] JEWN UI[O UENSESEIp MojeAldsqo ueeuiquiad §
‘UnweN “We[s| SHUIEs Y20 UeySesEIp ueyng eduieuaqas uedessd niame
Sued nuadeg eradiaq epn uep dejs) ye[epe Lieyelejy UENNpPnNpay uesel
Juek Lwsjoyq yedepuad ueSusp ueduejusliaq I[exyas ewes (Ul BIRYId (6002 ‘Pt
ueyepad Sued ueepeay wefep [dejs) yesadiaq jnum LieyeIeW nedepuaw Al
isniauaw funaig-e ‘nyy epeduep ures (SToz ‘Teqyl) rwung ueyetadiad
uojssasald Jepey uep Lieyejey uenfe| (ueSuopuoday) uoppuljaul uepn(nmay e
nerpq ‘unyeds weep esew Suelued yodwsy depeyrsl eduuedersd
[ueyieg- (e yefer mi exnay eped Jeqi[p yajoq Sued we(s] spures ueee(sy esejul
"We[S] JeWn UBLIBYaS YEPE]] UBSnIN uexyepn

ymun uen(ny ueSuap uedeldd pIAIE ueysnududw Jued wiels| snules eaed |
‘my ya[0 "EXaJew ueueyss yepeqr uesrunSuad wrefep wefs] jewn epeday 3

WVISINNAVINV.L NVONVTINIDIN WVIVA AVIVA NITI NVINOINNTA

ynunjas ay Jeqaaw uep sures Suepiq werep esueqelejue eseyeq Ipeluau ged
‘ny1 epeduiep ueyequie], ‘wejs| eAepnq epeduiep ueideyeqas Ipelusw yea3
ewe] jui SunsSuepiaq Suek ueyewsaliaquad sasoud (s00Z) Apauuay nunuajy
ehaey [Isey 3seSewy yerel eAuelejue ‘Yeusnw Lep ngasia) edieylaq BAl

upsnanBuag upp nsj LAY wimyp ], upsninBuag upp nsy Ll wimyo],




ss £

Sued nin3 Sueioss jedepisy emeyeq uexeleSusw wezy J0ON INGIsII) UNYE) |
yreq Sued ey 1edeqas Ingasial PLIL} ueynsnSuaw ye[s uewopad reSeqas
ueuefeltad uep uenpnpay eipjjiquedusw Sued nejjag wiyey Yenpqy yieu
uey[nSNIp Ye[19s ueeapIaway Liey el redeqas yindip yeras L5671 so80 1§
WiYe] ye[npqy Wyp{iays ya[0 ueeyaplaway yyuel ueyiuad uenjusuad reus
yerer (3e| (qy00z) wezy JoN yajo ueyisSuoyip Sued yueusw yesp njeg
‘iley eley eAuerejue ‘ueine| |p exnay 3
18eq yese npued jefe reSeqas qejonse ueeund8usw jnum si8ng Sueio ‘U
efuuesinuad werep 13e[ nejjaq yequie], ‘ee@ 3 [e8nuiod Lep ueuepelsad |
LBy 00g 9 05z Sueiny yiqa] ewefas esew [iqueSusw si8niog pedepua |
efufisey ‘uene[ Ip yese ynfunuad jeSeqas 1sunjiaq yajoq qejo.nse ‘LeyeILW |
uep pmpe| eapjiquesusw ueSuaq "eed)y uep Sueurd nemng 2y redwes ynyun n
e3nay njes si@niiod yajo ueNeundip yepp) qejonse jedepuadiaq neijag ‘uexSue:
gy ueredejad yye [Beq yere ynfunuad reSeqes qejonse |s8uny ‘ure; Suek
uesjnuad wefep Ip e[ejeUR)y ‘JUBUNX UNpelwe) uewez Jefds enuuaq Sued qe
ueeydpuad yeselss Sueua)y ueyseja(uaw eSn( nerfaq ‘i urejes ‘qejo.nse Yengas
reuadusw uexSueouiquaw neraq ‘(ep0z) wezy JoN uesynuad ISTIBUA
n[nyepis) wefs] unpewe; ueueqwaday yeselos uepesd
IWoUoIISE USWN.NSU] Ye[epe qejonse ueqSuepuewaw uexpeiSip naad efue
EIENI34 "BTUND EIEW [P BISAR[R Ye[e) nuwyl uen(eway uexyexBuuaw weep ue
¥edAueq Uyiq3| eAusnieyss Xeej nwii ueexsaq uefe-ueifey teSe ueyu
nefjag ‘ueyerad jeSues ueBusp myepeq eisAelely 1p epej nuwy ueSuequl
uexipe(usw snd jexes uep Sueiny jewe yerepe eisfefe 1p Ne[ey nuwp
uesimuad emeyeq jedepuadiaq Sued (gp0z) 1ySes pyow uep ysjo uexs
1u [ey “eisAefely ueremerd nunuaw qejonse ueeuiquiad reusSusw ueSueourgus
Jepn unweu ‘uexpiqs3p Sued qejosise ueyeytaq uesinuad edesaqaq yedepaay
uexyeuip yepil ‘Sueiny jeSues yerepe qejoqise ueyeddaq uesinuad ‘eisA

"(z00z ‘ayoauiiez)
Bueaexas ed3umyes reedeundip yisew uep jeseg snures ered 18eq ueynini peluow
ye[a3 1ur exalsew uenwsuad uep 11091 enwasay ‘19e] uexedSuequisw Yiqa ‘IMmewes
yelqo depeyuay eduuesuerelip Sued uedetad nanye ueSuerawaday Me[aW snuUNy uqj
e119s ‘(nung uenwauad uep Lieyejew uexesadiad uep uexnpnpay reuafuaw efuuedesan
ueduap [euaxtay Sued ynsg-e Snewsiew nuwiy Sueplq wepep eiqaS{e ueyeiaq
eAulios) [snisuaw [wzpremyy-re yoyuod reSeqag -Suerexas eS8uyes reedeunSip
jnjun fensas uep ueasad yisew [iseytal Sued 1109)-11093 sndyeyes Buisew-Suisew
Suepiq weep ueefeloy ueypseydusw ymun ndwew dejs) eyasswl UNWeU ‘N eNpay
eped [euoisipen 3ejisiaq uep yi33ued yepn Sued [Sojowysy deyes epeday uexpeyipp
‘ueyipijaAuad ueyuere(usw weep nnyepiay spues esed ueede(ey uep ueynSSunsay
ueynquiaw fui qejonse ueerdpuad wepep rexedeunSip yersy Sued dasuoy)

* -eAureBeqas uep ueenBuad sasoad ueyuerelusw
ymun 1s8unyiaq yajoq ngasssy uswnnsuj eSSuyes ueeladip elres [Iseysay ueye
Ndue ya(qo ueyeraBiad uep uexnpnpay epeday yniniowr Sued ueleng uep uespes
edesaqaq jedepaay ‘my ya|Q ‘emnsimeny vesires epeday ueyieseplaq ejel ueeynuLiad
yengas seje 1p uexlededip Sued mewres erajs uereded yeper qejonse ysjo [exed
eunsip Sued wopoafoud Jydvibosiars dasuoy ‘(T0eT) pEYUd IuINUB) ‘aaydsiupid
yerer eusytsy Suped Sued 1deysy ‘spfoy pue “upiponb ‘onupjs] ‘4auripwi/|poRnpu
‘Ipsaaajun ‘auaydsiupjd myuer ‘eadpip Sued qejonse siual reSeqpad jedepaa], ‘ejes Sued
ueeynuLiad seje 1p musitsy pnane| eped Jeuaqas ji8ue] uerequed uextedewaw Suek
uawnnsui yengas efeqas 1sfunyiaq qejonsy ‘uedelad NIANYE WeEp Sen[auw eIedas
nnyep.ta3 spures elred yao rexed eundip uep [eusytay edAuSuewawas qejo.nsy

"(L661 ‘urspion) qejonse ueeydiouad uelrexsaq sen uep 38un Sued uenyeaduad
pijwaw Awajold emeyeq uemnquiaw sng [[exas [ul [ey ‘wnrapydsiub)g efueliey
|snisuaw Awafold yajo uexduetayip epe eAuueienquiad eles epedirep njeg ‘ueungueq
neje yalqo menses ueidfunay Jmmiusw s ‘Yere uep npem enSusw qedway
mensas jeurpiooy nsedreusSusw ymun uexeun8ip ny exney eped qejonsy Ingasiay
Unpewe) wefep jeyesedsew ueepeay uenjzaday ueinyLiaq peysay eSnl efuisBuny ‘ny
Hurdwres 1q "eseiq ueleyi[ay INQasIa) uswnnsul uexpenquiaw sexSunr Sued efuymuaq
B2l uep yueusw Sued elod ueepepa)y ‘sexSunl jeSues Sued ymuaq refundwew
m] exnay eped qejonsy “Sueiexas epe eipas qe[onse niadas ye[ueynq INgasial UBWIEZ

ped eydioip Sued qejonse (£167) weyie] yunuaw ‘undeuewreSeq nepep
‘(1561 ‘uapaaep Jag uep) qejonse ueeydpuad
wefep Sunuad sese dasuoy uexedntaw Sued snyoseddiy ysjo yeiSoasals uereded
1023 ueyeundduaw Awajold ya10 18e] [ueuny unpeure} weep efos uexeunSip uep
ndioip e qejonsy uBuel 1p imewes alqo ueelssiad uep uednpnpay reusSuaw

VISAVIVIN 10 §VT04.LSV N

qejonsy stual-sius| : 1 Jequien

014 SMOPpeYS :Jaquing

aqepansy seioy aqepasy wepenh

el 1©
il L)

upsnunbuaq upp nsj Lty wimyp]

upsnanbuag upp nsy LY wimyp],




LS 9s

qejonsy uejeuaduad ;¥ Jequen

1139 UeA 'H 119qoy "I 'Jo1d BWES.Iaq S[Nuad :Z'§ Jequien

UBJWIY PYOW UBAA :12quIng

“eisAe[ejy Ip Ye[ey nw uexipipuad Suepiq urefep yieq e
I1seaoul njes uexednJau ju] “uexIaqIp Sued uejeos-uefeos ueyesa[aAuaw uep InNg;

Sunfun8uad eied ‘eAuueeungd3uad yepaey Lefejadwaw Surdwes 1 "LiIpuas nil g
1s8uny uep ueeun88uad yepoey uefepdwaw snd ieyss ‘ewnosad eledss J

ueyspiad ueyeun88uaw yajoq SunfunSuad ered mys 1p Jedepisy Sued uerowed '(ST0Z “25%ii PRawd) Jogmuou paueqiaq
[EUOISIPEI} qeJy $49) elIas ‘Isensnjl uep uespin| [BunpueSuaw Sued yeiSowsoy

§491 ‘W6I-¥1 9 peqe nde@ yerldorolsly ninusw uerede2d weep 1seSiaeu
epaey ‘nued8uaJia], jeansiag nieg eped rwouoqse uswafe leusfuaw yeel efuesejue
‘uejuere/ip Sued Jeunwes Isnisusw uexSueouiqip Inum ueuaw yidoy reSeqped
‘gejonse Lefejadwaw [28uaq urefas ‘(eisAefely) uruedes yepiez * iq pue ‘(eisAerepn)
eaosiuag euenel, -1 ‘(eisAefel) uewnyin Ajurez pewweynjy -iq cjoid ‘(ppny)
znpAy unfes 1q Joid ‘(epuefag) jeelrn ap payim id ‘(epuefag) 1uan uea 'H 13qoy
‘I “Joad yerel ingasta] Jeurwas eped aipey Sued Suejusquiad uesueq elejuy -3uepiq
HJuexeraq teleq reSeqad nndiew Ingasia) Jeunwas 2y Jipey yeel Suero g Sueiny
yigay rewesag -undwing epeny ‘eisAe[ejy [Sojouya] nIsI2AUn ‘(SISYD) UOREZIIAL)
PUE ‘90UBIIS ‘WIB[S] U0 SI[PNIS PROUBAPY 10] 213U Ya[0 UeIn[Uep 1ul LIey enp ewe[as
Suns3ueptaq Sued [qSuag ~indwing ereny ‘eisAe[ep] 1So[owal NISIAAIUMN 1P 9T0Z
Jreniqay 9z-sz eped uexepelp Suef uonpoyddy pup Li03s1y s3] ‘aqpjo.3sy ayj qnleisaq
|9¥8uaq uep Jeunwas vemfuesuad 1snisuswt Yefepe eisAe[ejy 1p qe[oJiSe Nyl [fequiay
ueydnpry8uaw 18eq uexepelp Sued ure[ eyesn elejue ‘nii epeduiep ueyequie],
NARPR Yeue], ueeaplaway Liey yyiiel uemjuauad welep wiye ye[npqy
pirays yofo qejonse ueeundduad ynieSuad epe uexpin(unuaw Suns8ue yepn etesss
ju1 (e "(nung edueweinial ‘imewes yalqo ueeraSiad uep ueynpnpsy Sunyydusw
Jjmun qejosise ueyeund8uaw eAuueeseiqey eped wiye, ye[npqy yPp{i2As emeyeq esn|
Uesejex1p uep Ingasia) ye[oxas enja8uad YIiq Ip uedwisip epe WIyeq Ye[npqy Y1a4s
ueefunday qejonise JefaSip jefe sjuafes emyepuaw Sueuld nend ‘erey() reiad Sueraqag
‘Sereq efeday ‘(MmWa) yeruesepm-[e jueep-e yeieq ewedy yejoyas 1p Jewpipiaq

ueispiad  mpeaw  qejonse uerefepquad uexsemeuaw Sued eisAerepy (118
1seaou] uep ‘1Sojowya], ‘suleS UBLIZIUIWIY JILISIU] ISNIauaW (e[epe qe[olise 3
winwin jeyelefsew epeday ueyepapuad LIaquIaw We[ep Ule] BYesn eJejuy
JB[qIY YEBJY UBNIUIUI{ [a3uag :g ' Jequien
UBIWIY PYO N UBAA 113qUINg

upsnanBuag upp nsj 4l Wimyn upsn.nbuad up nsj Ly wimyp]




65

"¥2-1 :(19) 11 20uais Jo [puanof ubalawy Jurodpues
[ea1ydess e woy saniiqissod sjj pue uomnoaloid onydesdoasals sy (1 061) TS ‘p[@
'sasdijog 4pjos pup $91sAYd 4pDjOS U wnisodwAs
[puopbUIaIU] "W *AWOUONSY UIASIA UO |VuLN[JU| JIWE[S] Y[, '90QZ 'H “Iowme
E“::o.maumaﬁmE~m<|ﬂmu_muum.hwm_mxm_mzlcmmsu:un_:%3
mmou“_uﬁgoNumn.nmm.e:_\:mmaz\»E.Eou.nNmB:.HB..s\\ﬁﬁ:.momc 1€ ‘aulup
ubsnyf) “eisfe[e]y ueeyaplaway ynaq - HE[e) eEMOSLI3] ‘qH00Z “I0ON 1B WEZ
LI¥6T
"WIH ‘¥ '119 pjud uiajng “aqeo.nse 1sSuny TWeYewWewWa| BH00Z JOON B WIE
‘enigay 9z-gz ‘andwn efepny ‘e1se[ejy 18ojouyay, nIsIaAU) ‘Uonponddy
pup A10381H s3] ‘aqpjo4ISy By [24Buag ubp aputwag uviodpy ‘S10Z 'Teyes zyey [
"TLIZ-¥912 {(Z1) 0 y24vasay syfnnuaios fo jpuinof 1svg-a1ppiw
‘SenLIE[IWIS [e1auad :ela uopezZI[IAL OIWE[S] 3y} JO 3sOY} pUe SaLI0JLAIISqO
ueisfeley "pT0Z ‘wiyeiq lzy Jouq] @ mMeswe| reeizy pezy ‘reyes ziyey
‘WN wers] uerfeSuag
nwepeyy andwn efeny ‘z1e-10€ "wiy ‘10bplas ubnfoway yoay ay ubBubquing
‘ndbjayy  ubunppwpiay upp wojs; *(14ud) peuyy seypyeyy = ION pyop
UE[SOY PYOW "wiq "eishe[ely Ip ybyonse uejefe jeSeqas qejonse 1s8uny uep
ueeydipuad yeaefas 10z Heswe| [BRJZY pezq 7 WIyeIq] [[zy Jouq] ‘Teyes zye} P
"891-291 :(¥)¥2 Ajyauop ponpwayiny UpdLaWYy 3y "aqe[oqIse ayL, LT W W
'ssald ode) eq :emnpy-1ydaipioq "3sDUA(] 35930248
S,Wjs] Jo ||p4 pup asiy ayJ :pliom wisn ay3 pajny popybog uaym *s00z 'H ‘Apau
‘ESP-0¥Y (£)Z8 SIST
‘Awouonse [eauawmu yaaln ug spoyjaw uejuojiqeq jo uoneydepe ay[, ‘1661 Y 'sé
'95-6€ ‘(1)1 20ua18 pub uonpjaAsY "(S¥6-05.) portad
Piseqqy 9[ppiw a3y Sulnp aJuaids 03 swisnur Jo uonnqLuuod ayy ‘1107 'V ‘U
"£01-86 :(8)¥ Youpasay Buriaauibug
"S90USIS [EI[WOUOLISE J[WE[S] JO JUIWSSISSEIY "STOZ ST
"0S-5¢€ :(2)s saipmg upjsy 1sap Jo jpuanof |puonDULAIU] 3
Jjeieq eIy Liep oueds ye[ej nuwl ueSunqureusay :ejsAeepy Ip ybyonse
detad rereg 'g10z ‘reyes ZYEH PYOW % pewyy Ue[ZeY PyoW ‘wiyelq] Iy
"ZT-1 HMAXX Awouoaysy fo Aiogsiy aig Jof [puanof *A1oayy
punoisyeq ayy ‘euawouayd ai Suires L1661 H'g ‘U 915
‘66£-16€ :(¥) . [puanof uonponpq [puonDuIAIU]
‘aspdIajua oypusps 8y o SIEJOYDS DIwels] jo suonnqEnuoe) ‘900z WA ‘ibi
'98S1-1851 (01)0Z jpusnof ggsv.d 2y ‘Aepoy pue (3:28571-05£) :
U}l 2UsPs qery '900g "D ‘slUoWES 3 y'H ‘elnopeyIez “I'W ‘sed
'Ssald LIW 2y, :a8pLiquie) pliom [po1Bojouyda ] xajdwo)y v up
spaaN ubwiny Buiaapy :swaisds Bulisauibug 1 10Z "1 2a8e % 'q ‘sooy “I'0 “HoapN
‘SIaysljqnd J1wapedy :e3eq[oy] ‘9auajas Japndwio? fo Sjuawipny 910z °[ ‘eA1eyor
"05-S¥:(0T) €L Yyo24pasay pup Juawdojanaq a1wouoay fo mm.EvmmuE&.
[puoppuLIU] *IMNSUL AIRUONN[OAI ST JO l[ejumop pue pouad spiseqqy
_ Ul 310m dyRuSs Jo Juswdoleasp ul yeunyiy-re Heq jo jueayrudis v $107 'S ‘W
'6L1-£91 :(1)0T uossiy uvispyogd.
i ‘Uepoisly pue gaydosopyd “snuspps wiysnw jeald e unng-vy ‘600z o

Jo [puinof uvopizwy

Arelauerd s Awajoid o

a8e uapjo8 apy

upsnanbuad ubp nsy iy wimyn

8S

"(200-¥10Z-WHLS) WHLS uBxIpIpAuad euRQ UEP (800
*¥10Z-S1d) 18a3eng /uexeputy, yaloid (0T0-¥10Z QL) umogdo], uexipiaAuag eueq (810-910Z
*df1D Uep E£10-ST0Z-dND ‘TT0-ST0Z-dND) UeNIpi2Auad pisiaamuf ueldn (YYHAVH-ST0Z-ddd
I1dYXNM) Wes| ueqepesad uep qery ueedepngay uemndwny npeew eleiquiad eSeqas (win)
visAe[ey ueesSueqe)y DIsIaAlu ‘ueNipraAuag ueunSuequiad eueQ Y2[0 BEIP TUI UBNIPIRAUS]

:ubvBipybuag

"BISABTR 1P Yerey nuyl uen(eway uexgexSuiuaw sng jexas
‘lur uexreSSunip upjewas Sues [euolsipes; uesyewsy| ueSurquiadadwaw njueqUAW
werep Supuad 1uiBaqas ueifex i) Y[ “eAuuenyifey uepeNSuluaW uBNYERq YNGasIa
uswnsul uepn(nmay ereyawew weep efeyes ueyng Jesaq Sued ueSuequins
Ipefusw yajoq ed3n( qejonse uepenBipuad sesoud fup| esew [Sojowyey ueyrdSuesay
ueJuap refas ‘nyy Suidwres 1q “ueSuesadad uep ‘vejuesad 9ejos npyem ueenBuad qejqy
ese uenjuauad wepep qejonse ueeungdduad yerer ueinfue] ueifes reSeqas uexipelip
ysjoq Jued idoy ereuy ‘efuisSunj yodse Liep ewenisy ‘LIpuss ny| USWINLSUL
inepw uexSuequiayip yajoq Sued Suenjad uep Suens edueq yisew edwexpey

‘qejonse ueSuap ueyeiag ‘edureuaBustn ueyepapuad jedepusw epn BUEBIY
qejonse uejua) myejaSusw yepn Sued eues Jen| ip jexesedsewr ueSuerey wepep 1Se

[EWE YISe| “MIpuas myy qe[onse nuiyj ueSuequiayiod epeday uesay Laquiau yedueqas

IPIPas Ul [ ‘wWnuwn ueedeq ueyeq ueyipelip ymun uexIIGINIP eAuenwies Yepn
e[ew qefonse uejjextaq uesjinuad edelaqaq epe efuey ‘ur unyey 51 yodway weep
eisAe[ely I ‘peysan yerepe eseSou ynunpas pedepip ysjoq Sued qejosse ueyexiaq
uesinuad uep uerfey uexpnfunusw uenelun fisey ‘uenyeqp Suek ueiley uexresepiag

NVINdWISIA

qejonsy Isduny :g'y Jequen

upsnunBuag upp nsj LI wimyp]




