\( .|||||||||||II‘1|Mb
)
pllace Eldoldl 6luao

KACST adillg rogle U axyall 5asell Cilwl= jye

(o /#) cyall aic oglall Syl dluulw

arlil=aill GlusSLall

é3anll yuolall jallg Sullill gall g
JoVl -j=all
De=ylitlly jourubgell
pliw gl 8j58 gl ccouwgo 9-ia
2gm [l .aomll il .camgall .gjlall

2 il ooy jg—i Sl




&?@m@m@ =7 fl JSOJ] OIS,
50 Ja lEned g Il LTS Eon izt oy
EIGUI IB2igJl gJle

2ol 20K G 6 [t
SgprontillJia Byertil Jobies
126 ol ol o Js g8 eygec,
286, o)) olljEetes
326, o=l
836,25l

el S )@ (FYEEW
299 (= (B B o]
Joge 86 onll ol S S @ fis b6 guog



http://alexandra.ahlamontada.com/
https://www.facebook.com/ali.moula.589
https://www.facebook.com/alimoula61?ref=hl&hc_location=timeline
https://www.facebook.com/pages/%D8%B2%D8%A7%D8%AF-%D8%A7%D9%84%D9%85%D8%B9%D8%B1%D9%81%D8%A9-2/424570500927028?hc_location=timeline
https://www.facebook.com/pages/%D8%B2%D8%A7%D8%AF-%D8%A7%D9%84%D9%85%D8%B9%D8%B1%D9%81%D8%A9-3/355908257813942?hc_location=timeline
https://www.facebook.com/pages/%D8%B2%D8%A7%D8%AF-%D8%A7%D9%84%D9%85%D8%B9%D8%B1%D9%81%D8%A9-4/112702845540678?ref=hl
https://www.facebook.com/pages/%D8%B2%D8%A7%D8%AF-%D8%A7%D9%84%D9%85%D8%B9%D8%B1%D9%81%D8%A9-5/325589660862112?ref=hl
http://www.scribd.com/my_content
http://www.gulfup.com/ucp.php?go=fileuser&id=36975
https://twitter.com/alimoula2
https://sites.google.com/site/alimoulabooks/

























































































































", {_.k.\sn‘ Ay, dW sl | il g [ i wdaluag (V) [ (11)  Verum  embadun
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o3 1S e | 5,003 pekaras dnne cin maius  duplo embad
. ] ) — | superficiei circuli ABC. Se
N 3a ¢atia fS 85« 2V | jam fuit ef equale. Hoc ver:
Sl e LR Y all | et contrarium e
Syl impossibile.
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Jtad i ay ) | ptiel mhas dalsa JUS) | omnis spere est quadruplun
el mh | Lo i La b2 5 clgsd a5 593 | embadi superficiei maiori,
Lo i3 0 AS) gua oda g 43 | circuli cadentis in ea. E

illud est quod declarar
voluimus. Et hec est formu
eius.
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Cum fuerit circulus cuiu
diameter sit protracta, e
protrahitur ex centro ipsiu
linea stans super diametrun
orthogonaliter et pervenien,
ad lineam continentem e
secatur una duarun
medietatum circuli in du
media, tunc cum dividitur unt
harum duarum quartarum i
divisiones equale,
quotcunque  sint,  deind
protrahitur corda sectioni,
cuius una exiremitas es
punctum super quod secant s
linea erecta super diamelrun
et linea continens e
producitur linea diametri i
partem in quam concurrun
donec concurrunt €
protrahuntur in circulo cord
equidistantes linee diametr
ex omnibus puncti,
divisionum per quas divis.
est quarta circuli, tunc line
recta que est inter punctun
super quod est concursu
duarum linearun
proctractarum et inte,
centrum circuli est equali
medietati diametri et cordi
que protracte sunt in circull
equidistantibus diametr
coniunctis.
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Verbi gratia, sit circulu
ABG, cuius diameter sit linet
AG et cuius centrum si
punctum D. Et protrahatur e
eo linea DB erecta supe
lineam AG orthogonaliter e
dividat arcum ABG in du
media. Et dividam gquartan
circuli super quam sunt 4, 1
in divisiones equales quo
voluero et ponam ea
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divisiones AZ, ZI, LB. E
protraham cordam BL e
faciam ipsam penetrare. E
elongabo iterum lineam AG
que est diameter, secundun
rectitudinem done:
concurrant super punctum E
Et protraham ex duo
bus punctis Z, L duas corda.
ZT, LH equidistgnte,
diametro AG. Dico ergo quo
linea DE est equalis medietat
diametri et duabus cordis Z1
LH coniunctis, cuius hec es
demonstratio.
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Protraham lineam TA e
protraham  lineam HZ e
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LI Ay T et | g e = ik “_l° M,_mﬁ secundum rectitudinem done
ML My ol Jal ot (Magpat | O el ey / ‘_"_d‘* B occurrat linee EG super U. E
e faY1 g lial pa ol M 8 o0y J—'S‘ ‘,Lm&l S| Ak gle A ‘L'j similiter faciam, si quart
o OV adinglarie 4 gl | 3L s .L_,.Lu Ol sy €4 4 | circuli super quam sunt 4, 1
JE ,_(; Oty L) dasi gansa | o 33 sie JC ! rL..ESH S | fuerit dix_zisfz in - t?h_/isifme.
) Las s OV 34 ey E Th hyha,| <A-w>dayhad pl.ures istis  divisionibus
-L-t-md_)utﬂméﬂ-‘-“ﬂ S = | .~ Linee ergo TZ, HL sun
"si quarta circuli" 5 jlml Sady oY *4_—1)‘}'4 v | A= ﬁ ‘-jSC J Y equidistantes, quoniam talite.
ot sae el e y8 4S5 a8 A= rh :::: s j"‘ ' | sunt protracte. Et l.in.ee T4
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om0t gl (g | ¢ A Jd-udcd-h - ~— | TAUZ  est  equidistantiun
T a4 T:..mlﬂ.ﬁwﬁ L et A 33Vl emd 3| laterum. Ergo linea TZ es
il ) J gl ‘:‘U'J—"‘ equalis AU. Et iterun
U5y /Mgl ol gl (5985 | Lol g tlagan dﬁ hi S p hai | quadratum  HUEL  es
Lada gz 1 -l gyt Jis o3, S La s ¢ _‘_’ equidistantium laterum. Erg
AT linea HL est equalis UE

‘ B . Ergo tota linea ED es

sl aaily J 7 | equalis duabus lineis TZ, Hi

Acsaaa | ot linee erecte que es

medietas diametri coniunctis.
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divisionum quarte circuli i
duo media, sicut lineam DM
tunc Secatur linea LB supe
duo media super punctum M
in duo media. Tunc ian
scietur ex eo quot
narravimus in hac figun
quod multiplicatio medietati,
corde BL in duas corda
equidistantes diametro et i

medietatem diametr
coniuncias est mino.
multiplicatione medietati,
diametri in se et maio

multiplicatione linee DM i
Se, propterea quod trianguly,
DMB est similis triangul:
EDB et est similis triangul
EMD. Ergo proportio line

MB ad BD est sicu
proportio DB ad BE.
Et  propter illud eri

multiplicatio linee DB, qu
est medietas diametri, in s
equalis rnultiplicationi line
MB in lineam BE. Verun
linea BE est longior duabu
cordis ZT, LH et medietat:
diametri coniunctis
propterea quod iste coniunct,
sunt DE, et linea BE es
longior DE, Ergt
mulliplicatio linee MB i
duas cordas ZT, LH et i

medietatem diametr
coniunctas est mino.
multiplicatione medietati,

diametri in se. Et quonian
triangulus DMB est simili
triangulo EMD, eri
proportio BM ad MD sicu
proportio MD ad ME. E
similiter erit multiplicati
linee BM in lineam Ml
equalis multiplicationi line
MD in se. Sed linea ME es
minor duabus cordis ZT, LI
et medietate diametr
coniunctis, proplerea quot
iste omnes sunt equales line
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T e DE, et linea DE est longio.
Sutsom el o multiplicatio MB i
il u‘"‘:"JCd duas cordas ZT. LH et i
Q‘ dal e e yena medietatem diametr
aLi P lagen o2 | coniunctas est maio.
Jshi & 2 1aa ;a o | multiplicatione DM in se.
b plad e/
Cp Cimad
L BITE LT
kil i
Ay 2 3 iyl
o eada iy U o plall iy | Ll pr a5 yila JSG O oMb 3 | Jam ergo ostensum est quot
A jealie e G Jiig oF 0199 ¢ pmam | Ygiaal Ciuatiy L | 3y Ciaaichm il | in omni circulo in  qui
A oyl aeal Y sy paad | cwma W aal oy | ay ) aoll a ol | protrahitur ipsius diametru
(nall 3 ket DK Mt | o S gl wite by | el Caanss pY | deinde dividitur una duarun
Ll g BN 108 oy Gaavigdl | ez sdag i dS | L9 8 sanay | medietatum  ipsius  in dud
631 Lol g Vg sl 83 Ao | b gl oL s | S8 5 Wil 450 5all | medlia, postea dividitur un
wghs | ol L jlga s iall | Chaicim ni e | dugrum  quartarum i
anf oy La Ll 2 & 13 5500 J€ | 3y Chal pelana (S | pdiely 4 Bay S Ll | divisiones equale.
G Y el oy cphaaty Vi | (B a8l b s al | o &l Casn il (4w | quotcunque Suerit e
LiigepyalywdS sl | oy pbill ciai | a3V | protrahuntur  ex  punct.
M lall A 56 e 50 ‘.LJS{I Sl U e | (A ey 3S0d | divisionum omnium corde i
ul-hl 3 Waalbodn 488 off Judady | Cai gy ya | pbadl U546 cpa 035 | circulo equidistante.
ke @3 J el CoREH (1 (ya | (e taety o Leill | dasilags ol ay | digmetro, tunc multiplicati
el |z Al o panlh g pa | N3y 6 By (i iats | medietatis  corde  uniu,
&l 3K 5all Al Vo )l e | sectionum quarte circuli i
d syl aal e medietatem diametri et 0
PO EPRREN) omnes cordas que protract
s sthaall sunt in circulo equidistante,
diametro  coniunctim es
minor multiplication
medietatis diametri in se e
maior multiplicatione line
que egreditur ex centro e
pervenit ad unam cordarun
divisionum quarte circuli e
dividit eam in duo media i
se. Et illud est quod declarar.
voluimus.
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b LY a5 mllod ay w3 Syate | 1385 i lis|BD circulum DEL. E
pratan 5 Al Gga e Mg BN |5, Walaaayy | 5503 Laaday yeaiy | extendam lineam DB usqui
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ad L. Et protraham linean
BZ erectam super lineam LI
orthogonaliter. Et lineab
lineam EZ et extendam ipsan
usque ad H. Et non ponan
linee ZH finem determinatum

ﬁu‘-‘ Maull Lia gu_,ln“ c_-\_)‘.iug
) e At g3 W (o
Y ) R iy Sl
b oladd Baad B e Jiay ga S5
"ad pa.rtem puncti L" dliel
&l S 7 1l e et J i
gl *-..J‘_J“J" ISy (g shal
Gt M JBM 1A a g "a 2

Al daanill fe g Algdiu

H | PEE PR F*N

Byihall byadd ¥ — ol yay il yagy ¥
J3t—gdira i/ glibhal
ki 0 —dlyat i yaT
=T oo 1l /500l by aa
T

B L 3O duaily
O Lian g5 134 5 jlalf
Lab Mdair )
O ddain g J AL

bl a3y
ki, les a
J3m Y 4 )a
T8 I L P L
¥ ki L iy
e g A st
Ly jeh A
sl 585 of Mg
HJ““LH—‘U—:““
i) l(‘G-\“
g—hd‘\—kﬂ-'w-u.)
- UAJJLI_B
Ln_ﬁ_,:i‘-,:\lli..'_ﬁ_)ll,
-u__,b Un_,llln.m
AAaa

]s * - J »
.E_JJ_A_,SEJ:IL!_“
Laiagins
u—l"d.)—{‘!f__j
= 5 by e
i o Jdal
Iy adi a3V
LS m il
JrVgajhi,
.Amulst-ﬂJ;L_
6<(J.A.) 5300 s
Y bl iea i,
U_'ndl_)_a.u"d\j_'i
PP &Uni.‘a jhaall
.)_u.ns_)uja;
il (385 o o s

J-l"u;-—u,;d—“
I\.LL«..II |g‘;.‘Ji
J—Ad‘\—huw—u_J

L= ou!t_\.B

Et accipiam de linca ZI
equale medietati diametr
circuli, quod sit linea ZQ
Quando ergo ymaginamu
quod linea ZEH movetur at
partem puncti L et punctum .
adherens est margini circul
in motu suo et linea ZH noi
cessat transire super punctun
E circuli DEL et ymaginamu,
quod punctum Z non cessa
moveri donec fiat punctum (
super lineam BZ, oportet fun
ut sit arcus qui est inte
locum ad quem perveni
punctum Z et inter punctum I
tertia arcus DE; cuiu
demonstratio est:
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Quod ego ponam locum a
quem pervenit punctum .
apud cursum puncti Q supe
lineam BZ apud punctum 1
Et protraham lineam TI
secantem lineam BZ supe
punctum S. Ergo linea TS es
equalis medietati diametr
circuli, propterea quod es
equalis linee Z0. E
protraham ex B linean
equidistantem linee TS, qui
sit linea MBK. Et protrahan
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lineam ex T ad M. Ergo line:
MT et linea TS sun
equidistantes duabus linei
MB, BS et eguales eis. Erg
linea MT est equidistans line
BS et equalis ei. Sed linea B!
est perpendicularis supe
diametrum LD. Ergo cord
arcus TM  erigitr €
digmetro LD super duo,
angulos rectos. Ergo dividi
diametrus LD cordam MT i
duo media et dividit propte
illud arcum MT in duo medi
super punctum L. Verun
arcus ML est equalis arcu
DK Ergo arcus DK es
equalis medietati arcus MT
Sed arcus MT est equali
arcui EK, propterea quo
linea TE equidistat linee MK
Ergo arcus DK est ferti
arcus DE. Et similite
angulus DBK est tertia angul
ABG.

LY



iy g gan ga (i IS O gie €212

g S¥ 352508 Gl A Aa il L35 Y QLN (o pie oo o Ui
ol o gialh Adabiay IS et L) 3 ¢ gl

Verba filiorum Moysi filii Sekir ...

3 pushall ot Ty colgially M SLE 0 e ol cildlS™ (g
23 )3 s Gyl (&g MAITPSY 5 Vgl JISEY) daliss b yoa b A"
hans e palall oAl i el gl 1 e S Calisy alasll i Gt
Ly U550 Lanady ¢ SV Aaline " W o giall s o (ol LS aail
il Gl ey Aad o Mgl oy lae (Gl guin gy & luia oLl
& ol Lgminy LA nse b LS A0 3,5 sed el any i€ g3
Laudy 3,S) dablua K" :uge i S 0 o il YL S s
il oS3 (M o giall Sy Al Ay MAygluie aLudl BN dyll
Ledda il adall (8 aguaiily o i g LS (g ga (i S (6 gima cuii il
daizay i) ol giall jaian G oy Laty 3 daal) Lgy Ccubaitial o phall
b U Aaill Lagy caluitad 1A (LS e GLISYT O el Lad (s skl
paa g Aatladll JEEYH Aalie D jma " e pgilge Dby (B (oo ga sl Cila
¢"alua ¥l
"...scientie mensure figurarum superficialium et magnitudinis corporum" .
Ga sl o Lajh A58 Lede aud fal b oa lia sl el (K1,
il i a Lo el g1 Lagia S8 ¢yl ginll a3 030 2l e laall
LS

S iU sl e Galls g 5 apaaty ety ety Lot Tlaa 350 L
28 ¢ jiaall #Y 55 ccmnll LS s aDlall AYY Al 2855 ¢ gan ga (1t dana
A g (g WLia MLy g 8" e 5 2y S QLY O i e (a3 Y3 (204
an i Gl ates L€y anga 5 " gl 93 5 U 8 ol Aal i

£A



Lgod8 a5l (s Unu Lgn yia (5f 3 dDlall ATY ol (338 x5 a8 Ml y I
TR R PEQPRL TN Fy - PR PV L EAR/ B VRN FEV I IRPX I JEVEN T
Lausla Do gl cllin Gud s adall A0 ale 38 15 il dalua (U5 Y o
omisn (g S gd S o a5yl U et

g3 (it D i ghal 3y a3 (gl (Lia ARBals (3 (aill (ya gaady Lal
L} qoaiay 45 il ghadall (ye ALlS Ao genal Agaliall Jal) hausf 5y alai (paih
e g e 5ol i lag e aY Y1 /pT0A de i aYYoo/pleY oo i
e AVl "t g el ol ) Lk By S5 5l a5 i
L 5 yie aas Laf 5 A0 5 38 g Ll ol Ganlll 13 panshall 8 Pl o)
o) o2y e pady Gl ghaddl (e dae e Wl aay el ey adli g 8
MSlaty el Qi€ Al e dlae A S el 3a O Y celld B ol e
Ol ) pean o S asl s L o B LS gl e S 0

coligl) Ll il 5508 5 glan coda MeiUal giadl™ i3S s 2l 3 V1 A jall (se
O S Sae 8130 Ll Y el Jael L g as L taa
“aal 181 CLaSall GlIXS - 5 pSH ClaSall < giald 13 Lia g ) Lila ghaia
e ganall Jracs ol a2a "Cillal giall CL2EM (e A B30 ol Baal y i Lo
Ml giali p3a Cilha ghadia (ymny (e Cill phaiialf (e dialal)

L Ll €0mtana dlall Cig Al 8 ol ghadall o3 IS A3l agaat B
Jaamy iy (e e samnll il o dA] g o Calhaa 5d LTS Loy Lo
e 5 G Ao (5 g o503 (o Sy A (i) 138 il gladia (g o pall
ey Olgian W (2 el 138 BTy La SH Ui Jlae Y Aiidie s Wil (5
sl s 66 panall eladl L8753 g2 palt Feil) 2de e dagany o 3 (5w R Y

+ kil 1
R. Rashed, "Al-KindT’s Commentary on Archimedes’ ‘The measurement of the circle’™, Arabic
Sciences and Philosophy, 3.1 (1993), pp. 7-53.

laa, VYoo MT Yo ot J‘ YT gl VY otV ipi€as L‘_E'a.l_)l:l'éebjc.li u‘)a‘a.unu.nz&_,m (L“LJ-"‘ e
il ) A pana oY1 ey s 13 Kially 26) gy i1 gl

£9



e pidiall g Caalt ldn gladall sda Y Tabiad ¢ AR e 8K Gt (38a of Jas
O Alza) il ghadia alastad B cali 1y jhalal oy O CiE Lo 3 Jinsdl
aebally piall 2513} W) ¢ gale JSEy Bbat (ppuand Wil (g By2a jualic o3
o Ot o gl edlld o Juzail g L o gl oo gl uaghall 3 a3 e
el ghdall sdgd ddliaal) iyl o 1 3S Ji o (g ) geal 0S5 aly A i e
Lae amdd A laddl e o i ¥ fialdl saclune Jal e WY 80 el 4
kgt deall 13 4 o) iy el (e el pladil Bk e ] ciliay
s gl € 3 ayaa 5 ) g A 3O il o) o B g5 13 ey 8 ald
28800 ey 515 plad) () Y gan y Lo Lagh Lgililia g ginal sl Lglil 5l ] 5 B2 sial
et Al Jifanall 3 5F VY (Saa 2 g pulall 138 35 (ST o da ghadall

& sl il Dineds g ol 4 6 G Fa&a Ui Glaal Sl Wl by o
Aagala A T3 g ams 5y e niall y Candl ilda glaiiall Caginad o Uil glae
Lgiiat caalal 3l sayoal) 28 a0 O ghaalh (o1 13a

rilda gladiall o3gs Al Ly Lagh 23023
Bvee By Go M O Y Glile o] gl [A] -
FeFen «Berlin, Staatsbibliothek, or. quart. 1867/13 :( » [B] -Y
FEEY Y iyl VoY (Carullah) A Ja cJ s [C] Y
SYEA BN /Y EOY S aal (gl yu (S5 5 ¢ gtk ) [D] -
(A L\ o ‘,

AEVEEY G VoY £07 Sl deal (g 1K1 58 ¢ piiad [E] -

dana 05 dgana G ol 283 LS o il puall kel gl Sl Mo 1 satall A3l e Ak Ao gane dguaial)
s 11,2%17,2 150 17,9%25,5 iy Ay laea Y0 (gyind daiim JS) Aaal Ladlly 33560 Ldaghially . K0 Loaa
WAL

i Bigag ALA o catlS Angheiall s3ay iy (A TYY e (53580 A 2 2l e SN e 3y 4 gt Aaghaia Y
age Y ¥ alys dpay o (pan 9,6%13,9 aill fa 13,2%17,1 daivall) i) Jaddly 3460 Aaghaiially . g3ap0H &l
oyl

O



Sy Sy «(Vienne, Nationalbibliothek, Mixt 1209/13):"id [F] -1
vy
&Y (Londres, India Office 824/3, (N° 1043) 50°-52") :ca3 [G] -V
Eov_so. van
EAEATE Y Y Y Y lagia ol seds [H] -A
EXavrte ErEven gl o va dle el ek g -4
FUVAEOA Gl 1 6T ETY At gl KAl cu S [I]-Y ¢
N IYYVENNE 381 £/9% s (Koprilii) s— 558 o sk} [K] -
*' (AT s can PYYAEY Y 0
G V€Y G N Y)Y V0 (Carullah) AW Sl «Jspihaas) [1] )Y
.(:\ai)a e
TTETVA G 009 Ludd i caglia [M] VY
) saei [N] -V £

«(New York, Columbia University, Plimpton, Or 306/13)
TEYYYY Y1 E,

11,3%25,5 Zainall) Glsialin Tailly (5AY Ryl ki) 103 ale J3¥1 pots 1Y B Abpanall s34 paseai dal Fudd
ol 30 Y Ciladaall a3 ey (au 8,9%19,4 Galt 4pu
(A=Y ) rage A Y Tl dn T PVl ypll) ¥ Daidll LAl Sl e did il ghiall a3 gy
Wiy dane el i 30y elagtan Gy 2eaY pshaadl oy 0 Bape g 2y K3 (S Y04 il ) 91 Ll
550 A VIV Daall g3 LY doganall a3 Ay dgay - haskis 0 dead (4 2ena (ME
Otto Loth,, A catalogue of the Arabic Manuscripts in the Library of the India Office (London, 1877),
pp. 297-299.

. ‘ By
faal)
M. Le Baron de Slane, Catalogue des manuscrits arabes de la Bibliothéque Nationale (Paris, 1883-
1895).

Cemil , Cevat Izgi s Ramazan Sesen .2 el «Catalogue of manuscripts in the Kopriilii Library aa),*
(VAT cdpthal) cciaban ¥ RER, o8 ¢ LY AL A il 30 ¢ sl i) call JLS) .2 40X, cAkpinar
g ya (el G Sy byl Y ey Taghialt fa A1 S0 LETY=£Y a0 Saall

coa b ot Y el ataall ((VAYY/ITO L cag ) "omd pliad S hd (ot Cuungl’ ¢ ilae .z 2aal i T
RATEAT

d(Amisall 8 Dl YV tpu 15%20 dnisall (uld) dil) Tasilly 3,180 °7

Al

o)



&YV " (Oxford, Bodleian Library, Marsh 709/8) 13 ,5iuSi [0] -1 0
EAAVA

BTN YA G /8 gl 5068 paihasd [P] -0

EEEN G ef ) dualy ) «iSH Sl el [Q] -V Y

oY BN /Y 9 ol Gudaa ) ek [R] VA

Ve B Gl oY e gl sl édilat ¢ saikasd [S] -1 9

YAAYYY G0 ¥R ] (5 ) el Calaa 0l yeda [T]-Y *

G FYOYFY L E) VPVINYY G181 O Y ETY A ool ek [U] -V
(AT pd s

EVAYLAYY i YV L gea T ediagkn o paithans) [V] <Y Y

EMEVY 3N (Haci Selimaga) YT &1 il ala oJsaidand [W] YT
VEIWAENNY @il OV £/8 6 (Begiraga) 6T st o sl [X] -V £
Evar al oY c“(Cracovie Biblioteka Jagiellonska) :\35S) S[Y]-Y®
2yq¢

of
.c.sb
Joanne Uri, Bibliothecae Bodleianae Codicum Manuscriptorum Orientalium Oxonii, 1787), p. 208.

AYY=£Y Ga o4 daall «Catalogue of manuscripts in the Kapriilii Library sl **

e iy JulS g6 bykidll CXXXVI e «Géométrie ef dioptrigue LS 1) ddagkiall o3a Ciagl >
VSN Gadd (i asing iy s gedall (alSaly HlUN ple” Glpie Caad Apall ) af osSial) LS, Y Bl
X0 (e Rl bangd Sy K 8 sty ((rond (galall A i iy Rl ) sl 4558 3 dand
Glaghi ) A) Catalogue des manuscrits persans et arabes de la Bibliothéque du Madjless %) o
soa Al adaall (1 ATY (k) ABEAN i o ali o og) Y.E. Tessami I (adaall 3480l Agynlly Lo lil
Vot ol gl 9 e Y YeLY G (e ciladial) 4ucil bghaall 134 G SH LY YAV Y

i 220 iline Jad 13 4 cibiae Jantundd) gt 3 LS cdosanall Bl csiiadt 30 b oo dibida 3y (al 13 g
(s 6,2%14,3 Saily pua 12,7%22,2 daiaall) At Taslly 080 . ibal pald (o eyl pusd L1 dndial

sihedn Lnala (335 )all 18€a0 il gl o 188) «Catalogue des manuscrits de la bibliothéque centrale k) o
AV -V Ga gt sl

[pua 15,7%28,2 Gmieal) Ty 0y " it Taky 4060 5 AV IVE plall Bkl (3 sy Y sl spes ™

(e cuid il (MS Berlin, Staatsbibliothek, n° 5938 (= Or. fol. 258) sl dnghiall {aghaal s2a ilé "
doa 41 230 51 Hars Kurio .2 ) Lagluall o3 8 il yng 3080 Lallall call (0 csDaY) cililas e 458500
«Handschriften der Koniglichen Bibliothek zu Berlin XVII «W. Ahlwardt ki) «ddagladl oda Ciiayd oS30
3T La (Arabische Handschriften 5 (Berlin, 1893)

oY



Y Jhatilla [Z] -YY
Manchester, John Rylands University Library, 350, fols 372" -377" (1.
4), 388" (1. 4), 388™-391" (1. 3), 379° (1.4)-380" (1.4), 385" (1. 3) «385"-
386" (1. 4), 382"-385" (1. 3), 3807-382", 386" (1.4), 387°-388", 391"
e - alall il ghiall o3¢l Adliaall eyl Al G
(o shaialh Julill 5 jad a5 Wl e clgin Lagh S8 - ) collad¥1 ceilibial!
g gl Sl oM 3 Sl

677iaTs 6511253

T\\T /\nf.;mz “;\/f\\N
/ H 34.’}71441

R/S;;ﬁ‘é%/\\ . / § F/ \L
A

1196/1732 1134/1722 1134/1722

Apsha ki gy ocfipe yo Tadgal i o ealtll 3 macelyll Afpe b Aaghinal ol ity ™
ey



a1l gl Yo
Al g g ga (ol S @830 1YY

Gasan LTSN g Aagaad) JISSY dalins 48 jae QS " ¢ un ge iy I Jay
PEULNEE-SPWPR N R VPSP J IS ERIPIING. §) - J
3 yad 4 Al LS G m iy ungali Y AT Cilge Gf o Ml glai
| 5al8 ¢ AN 13 L 5 (T (B plall | gShasy ol an g0 A OF Y st ()
TR AP0 3 - B SO R LVEPPYR L SUPCE JSTO PP POV YA LN B
gkl g Ll e QLENAT L gafl 3 A5, Halt DS 5 s ga ) QU Ay
LY 8B3R50 sha Al g i gall Jaa Guasad Jf clilge B 0 g gall
gl aladl g gl 3ad (ola sl A8y pha g didl 8 DY) ) Al
A0 s Basadi Y Quzaly Sl ol il aal el (g3l Y

CSR RV S SR PUPIE | LI G IR IR T
GO Lzl 64y o) dusigh A Ciladie J oY) SO Llzadll e geo
Qo e ey e85 Aalall Lzl 4 sy 5 plall i@ Jlm
35kl 580 AT L8 Cant 256N Dl (Bl dalinay ALalal (o jauyd
S A Al Yladl) 65 giunall prbaadl puii & 33 g2 g et Jalis day Sl
o 5o Al Luzill ¢hay e gaady (3 )5 oy sl Cpilall ol dali
38N g Aalise LT Lggli SO Glall 64 shunall Luadigh 3 dalia
Al M iy cpalal e slagy 5 YD OB Lladll cun¥E Tl tleana s
dadeall o g oladly Ulzadl g Llaiall Axipanill il (s Wiy
8 gl e g AT cOllh 13 00 Amans 3 ¢ ek A0
Ot Bsa Uand gy Gl Zalina g 3 _ilall dalisa ;8 psaial ga Gy )i (S
O8I Ay g 3H g el siall Alina 5 dlgana 55 U pedans Zabiaa y g5 i)
Oe dagball Gualll o pailadl) aag JEY o JaY1 Aa gl olaliy o8 2l
pac odlld ) ALYl < ek (5 )a0 Aea o 5 AN OB Wlaill g Zga

ot



Al alldall 16 fuanth

4ilall alflball p ailall dGuiadll
Jj..a?l L€ e 3).:.:.

= 3800 dalis adsals )i

211 -LL;B)SJL .w,:x...’.'l,".:a -

_.—fff-_—“ Js..a‘ﬁl s -
il Aall o 16 Aol
Sl S e bl

ot ANaall 1y 16 douabl)

e e

A slaliall oda C1 SN gy B g Uil IS Cpe 870 OS 0 e (pailadl
Mliatalen (oS 13 Ujtel 13 ol cduaii AN of ging G e U3 13) 23
e pnandl Wl 8 o et el gy Sy A siuall JKAYH dalual La'Sa
AN ey el ¥ el o 0S5 Lage Lol 3 Lma f Lige YIS
Sl gy S 1 N Wil 5l aze o o) il o3 dgas dday
A Ll ol 8 LS el 13a Cpania Uil o3a 29 g (g pall o ghaiiall

* (Gérard de Crémone) (32105 53 3l L 8 Al LBl daa gl
Lage ¢yl ladaie 233000 Lo i o3a (5 903 ol e 335 e (U () il
flea) Jla il 25 ) Zats ) ElSN g guge g K Ay Ul Lald)
sise i O el o a3 D) Uil s aa 581 gl 38 3kt
Yo A Joly cpedliS (ysalig LS Al daall e S3all kel () galiy

A3l

rg

oo



dee o 4l kil e Jamall dijee ) clilee (e 4l WS 3 Lila) Le S
ld ol y Lpnd o <Amg W0> M58 G olsie G G )plaie s A pma W 5 emisadi )
Lo 083 Ha LaS ¢ glia Jas (s

gy uSE paldll pgalen 138 (uga i i padil O (Y Ly aayg
B 35 gl g QS e Llialll (e 5 a1 Ao panally 1 Aol
(soipa i 4K Lag la gladall aMEl LS 00855 Y el g e (g paiSu) ¢ )
A B S L Wle Bale Lo oy O A daa il Ty ppuiily
Lgnsii Aigall 03¢ ¢ AT Ula yy (g5 gay Galdll 13a G @lliy o ghaiall sl
s Dhall el ¢ assl o cha ey 3N ina b (Y g

ey ) O s La3 g et ) By g T (qua g0 0 S 305 1 130
o) e of Ll o1y LT 5 oS0 al) Aoy il gl dailloca dion (JasS
Ao sSha Al (3 plall

G AT Gyl 1y i) of o uarad Sf Aot (53 Gkl puga gy llas Jod
Al (B o ga ) il LS Sgaat Sl gl 1aa e Ada ) il Tagd 58
S o paaiah JO8 eyt i of Bty o2 a G Y (sue s Y
A gianall durigh Sadd A Clalially Tagil | ge g g alB Sl Al )
sl Ae ganall Yliaiy g

3 dlall daluwe ¥-Y.20
dialusa (1585 o Wyl Cinai 3 il p Adasae alias Llaf 13 -9 adhal
.S=%p.r
dalise (5555 ¢ are jdy AN adiadl g3l Jisdl g ¢, eq,0q oS
58 e IS i 5h 7 (5% Gy B U lalisa g gandd Lyglse il

%1 1 .
S=)—ar=—rp :lina
22%773

o4



'M.AAOJSQ srLAJHL_LaJSJS.)SﬁaLuAC‘,Lu]] JS::\AP:.».;A.L\A‘ |..J‘lv
F =1S.r
3
adan 08K o Ml o s e sy o) letlabuse ladi o lonall (LS 1
:u.‘cda.a;.'éi‘a)t asamjro_,%&g;cia_)hnilel;a"tw
| 1
N —Zl:gs,..r—gr.S
JS8 IS Laga ¢y yra o yll pan et Gl dagall ()9S5 Of (2 yid) - AlBadka
nulBY 10 eI U a5 e AN ANGA 8 Aageall 038 2o 55 Bacill
§ il isa (3527 ¢ La ki Caials oy p 4 dama aliae Jayaf 13) Y daiall
) <%p.r< 3 it dalica A da g3 Sall Aidiall
"J.ACJ‘A'.“ J_,.u.“ d_,.L h](JSé.]J .é.a'a‘.“ &Mi d‘_,.Li a, s... iazﬁaIL)S:J
cadazall 13g] (380 pall o Unill Aabinn 5 (S35 g Jslall (g3 abimall Y 5 550l S 5a

‘%a,.h,. <%a,.r <s, QI P

‘%zn:a,.hi <%rzn:a,. <Z":s,, Lga s
Ay gllaall Aagill 4y
55 8 Al diabise ladais 77 4d 7 shail) a3aia asine Japa 13} cllAS 4
.91"4.\‘]‘?.5#<%S.r<3_)5“ﬁ\-‘~ :g_,S.-_s,-LA)LSs_LA:\
AN Luzadll 13 day o ga 50 08 s
Lol 0S5 7 Ll pha e i ya Badal (831 p Ledasma 3 il (K30 &by
ol
0553 Camy 3l 4y daat  p Adama caliinn ) WSS o7 < p 1S 13 54

‘1<p,<p

o¥



(5% Cuny g Aasma calina 5 il Aala) LiCah o/ 5 p S 13 sG8
Dp<q, <l
thime 35y oy pslna [ Ledima 65000 25y e cuilal) Lila s 2ty
peth ¢ pluadl Gy Ly 55500 038 s (o pa s oLisy g U 5 slaiia
) Y 7 gl L (a8 ke DS AW (e VT Al gardiny
01555 Talima (6 S0 5 ol (8 ada )b £ 380 sia ol o lipad o3I 15
g paall 5 Al uadE Yy Ta g e Ladde )5Sy skl 4 e de Dl

@ suiie plims o (Jgumall iS5 o 3 408 Baadl of Jla 38 e LKy
sula g sadle Fiay o @lladl Sa S5 5 lalia 5 4 DU

. 4 P T
n<a, << n<ntos—<n e —<ews—<1
n D5 n

30, 30l sl o (858l o alt g el a5 gy e S
G 4l Sy 3ty 1 sl saall 3 g g) Ml o Laghama ()
(el

DEG 3 ABC O S) i o 5313 (sl 510 ag) L poa 30 (9 b 3 ) ¥ ]
(Y pa e JSal

voa {1V o) Sl ) (F. Peyrard) Ly o dani {Les (Buvres d'Euclide} 'gugl St 2l 7
AVLEY,

(ppial) alall 3l 35 che )il gmalt o ©

oA



DEG hana] 3 ABC lassa p &l (s 5t 7 < p 1 A Aol
DEG hana p 3 ABC hayna | {} (i (] > p 14580 ANal

) e das 385 DEG 3 (ool ABC 55000 0055 opillall
5ot} de Dzl (e o) 0 ABC 5oty Jalaa Y ol &3V (5 gluia
P 3l om i ysanaddans 0 DEG

O o> p Adall i Al e G Caaill e el e ¢ apg il e
ehii Y S ip Lehama s DEG 5 Laslaall 5yl sy syt 3 a
5 _yudic Al ANl (e V1 Azl pladiuly Biady Le 138 5 ¢ 4BC 5 il 40 D
Coma lad ) Ailail ol "Jpal QLS

2525 Osalansy plebamay €5 5 oF Lusslll b g g gis 321 el 1 8
ol cpllaly o ol Uiy 3 ay g f o ghaall apnalf i3 ¢ 5 a0l

@3 B dladiman g g dah ¢ B8ac s, 0<p()
Madl P aliadl (38 T<p, <p 0585 Guny € 5l bladll g Pr Lapsal
0555 (55 ualiy *J eI LIS (a5 e Al ANEA e VT Aiaill b
Al 031 S i, uady o g €, 2 Ublaa B

A0 A0 (e VY Al T 5 oy o b ¢, JaN € 15 p (@
Gy Y iy €, o lladl paliadl (e M I IS a8 jle
p, Bl 53 Pl ¢ s b Wy tp<p, <t O EmiC

o9



(b WS cdladdand 3 P, (e P g oASuiep <p] <1 G55 Suny
{o,ﬂél—sﬂl 32l <OH <7, Ll S8 <P alimd) sdle OFF =g, ¢S
O3S ¢ P 5y ga P! (o Juaaid ‘(% s g ¢ Adaili oS 3a (53 (4f)
S ¥ €, Madany ped il 03¢ Sa Py plimall (0S8 p <! <, <1
Al AE e VT Azl aladiud dey cuse i O gf g(Usa Lkl ¢,

s Stadll 3aalaiy aglac | slaST ¢ urdBY "J pa¥I" LS (a3l
5_jbaadl «CalAILy el A8y jha (pediiine AN Zalll G ¢ guiga gis (A L)

5o Lghmaciial L8 La ylad Ciial phad 3 s JS" 05 jilall daline daad Al
.nLa:‘;L“m

Lgiabise (585 ip Ledama g Lo jlal Ciuad 3 yils OS¢ il
[4Y .oa «JSE] 5 =%p,
ansiu*bnaﬂ,}"oi CSats el <p Q—‘S=%l.r O es <%p.r O 1y
run g (ALl Dzl Crun) T < p'<p O3S Cng pr Adama (9558 00
S, <2pr <8 QoS Sy celiadl i dalaa s, (S5 ¢ Ll
L i Ll Cillda 138 5 ¢ g <%p'.r ! ‘%l.r<%p'rd)s.-!§‘l<p’ O
o8l A klal iy 15 p e 5 =20 03S3¢8 > 2pr GHS 1Y
Lal s 5%r.[>%r.p” 13 Ll 0358 . p<p<l 5SSy pr ddana
b Al S%l, o Sl dalinal) oda g aladll dabins o %,,pn Y

Bl dalus

T



JS Aaliney 5 e 6ol abina | glany ol g b G B of Lii€ay
T sbana 4d 4adal) 4y ) 31 abiim aal Jgha 585 (530 Ay 5 31 alal) BiallS ¢ AT
e Ly 3 et s aal G gl 5 a¥ il 5 b (5o sdaill it
s Al dga ey o l0e G ialal daliall ada | ghael ag7i€l 5 ¢ usad )f
 ep"sppap s pi<pp’=p Qs ALl il Gla B gl
coniadf Mo Jlalt ga LaS alalie (s gard s I sl G 0930 e
G Gasad ff (pana o alasae ity o il Bl Y 5% JS (B gea sl
¢l oda B ARy YISV A jall uge oy goliy AliTLY) Ady yh 3k
iy ¢y Liialy — A3 Y e (Y 7 oy Leie "3l Y g i o
A8 il g ¢ pua Y M eI LK (a5 e Al ANEA e 3T Al
-(}ig)gcosgﬁ) alh Gl el 13 e Ledla
5LEY) 090 ecoyihalt ULl Zabine cijlual) Auml) e LA ¢ ga gy (lamy
e ol £ Al 8 ) Al Al gyl S5 85 ol (Y
Ok say epr O o agiy yha 2 38  £g otall g Unlly Jalas alas gl o
fs ailiBs g7 g Uil alase (Gl g @ 4338 el Aag) 3 ae oailiia e yilall o 8
53 4l sV e Ledana g3 ilall dalisa p 5§ cye OIS LS 1A 2538 5al) Ay ) 51
(ol @ (el Cus) %=§=% 01583 o g8 J gha g gl dalias 7

.S'=%p'.r OsSs ‘S=%p.r Ol Lasyg
Aaga Lpali (e oSl AN Lzl B ¢ uge 51y
[ €. 0m «JSAI3 50 JS A L o Jamdll ) il dosii 0 Auiall)
M eI S e B ptie AU AN (e o Ll e pas e gh aTiy

"Wﬁﬁaéyugjuuﬁﬂlaé;mu&" B (i

£ EY Claieall (Y el (DSB Cuge g gl Mia kil

A%



c_‘,S%p, & ety A0l il Y oY ads (o e Y AN SV
AT e il e 5y sy el

osad )l A s a5 Lpaill 238 Colaan ) 7 Ll i claey (o liy
oded ol day ol da o geaal) 45 plall 038 sl oadl gl (8 (il 1 580 LS
R 138 Aad aily Laga e glbaalt g il Tdd  cdpult

(il g ae (piacaly Wlaml Cui (ya dilgall Ao genall 238 (uge g o
Ol Bra oo ol opdla (A0 3 SN Jga Aga (AT A pana ) 30 el
_(_.5_)..\35“'_:'\

G dapa setiall daluca Y-¥_

AUl dapall BB

[Yr.0medSil] g2 =%[§—a][§—b}[g—c]

Ousialyy iy AT o (ol W5 ol sl ¥ (ruga 58 S3 Y wlldaay
dapial) s e g cnd) P oanad S () dapiall sda gl 05 Al
o pglili e 4 agaedl ol 5l 138 el a8y £0y ) Gl (e it (b
lia 5l .ﬂeﬂ_)—i..'c_) (Luca Pacioli) & 534 U 4y (Fibonacci) 530 sud
Lila s (el (60 ¢ LallS agilila e SAY) (anall (a1 Y 538 (5L &1 cla el
i GUS g B ol aled 835 (g3 (la sl ga g oLl 5 Baun LS ¢ AT
aay Lad (A Aled La 3y € g ga

ot dabia ol Gey AT (Bl e tal dab A b G Ehasl ol

tal Galdl (M. Clagett, Archimedes in the Middle Ages @ *,Jaul Gl 8 unsed? ccypdIS ozt ™
T£AY0 L a

ol B B Al syl il Ay B ol 14 gl 2yt Y

1y



Ol (e aglaa s S e dalii ay ) e dadl 3y glutia ¢ Adail) il 13) LA Azl
BN o3 S 30 G (555 ¢ sanall i & a WY i ai Y

ol o a8 Y ol by el Al 8 S Alian g (e gy Y Aaiadll a3a 3 gas
Ol 5 " g Y @amill 03a (e 31 (B ¢ ganga gy iy g sTanall
O U A 53 (8 oM ST LISM) (G gan 33 8 el 6 5S™ cpa 0 5 A5
LiiSay agila y 4 Jad Y 3_SH Jals G Uil 3 g g 43 b G b} M)
Pl JSEN o cla sl 13 (el

(g simnall (g siuall il o 33 g gall yue @ VI LU E 5 D «C B (K3
G G kil 5,8 S seiLa jsae Sy s oyl 355,80 o by (B, C E)
[V+¥.0a «JSa8l b 6B =GC =GE

Ol Glaa G adaiilly 53 SN 38 jay (ECD) 50l ) saa ey e2llnS
350 b G 1Y 5,8 38 g0 o A8 ilasaaly Ak (5 g Lagd ud o liline
sl

Lgana 9 581 b dabisa €Y.

o2 Sl 8353 jall Ao genall b llumd ari (e il gall L0 de ganall
Leena 53 Sl i daline 3 ) Jla il g Llaill oda (e Ciglh 1n5e
et Ayl s (3 il may B3 daline (ady Lo clilaa Lely SN
Y ol caiata JC5 138 pely pha (e it Al g uage A8y 5k
%5SH Alla 8 Gt )] 485 5k e Letie (39l daian b AT ety T3 51
Laill (e de ganall ada 400 J5L o Jigall 1 e LladM
P B 5 =2 pl o il Al S (el el dalne 8 Bl

[Vof oaedStl] o sall Taslh Jola LY 75 520l 5 il Japna )

S ym) 236,80 Lnlial ciypiall e daska ¢ sagmaydstl * S S Ud ¢y Unad L il puaglall a3 et
NAACEVARY L

w



Laliy 4E 5 saall 5 BCD 320 5 og (ul W 53 (4, BCD) 1oy yaall &)
e Ll <5, 4 =7 N gl
p'>p &S =%p'.f OsS368 >%p.l s 1y ZuJJS” Allall
I Uia p, atune 0580 £ W (g sbniie pliany BOD 550 dayas
Ly gad 320 dlh Gapiy ¥l Cia g 1S 38y ¢p' > p > p
Ll o0S1y aluadl) b asaeliy da g aally
“AE L{HIK) 3 EB LHI

AD LHK 3 AC LIK WXy 4B | gr (558
¢S =%p’.l G .%pl.l <%p'.l & %pl.l el Gailall CJ““‘-“ dalie (S0
JRIREHE YCS PECORPEQUITII NI CIN Y <% pd AUl
Byaladl il .S'=%p.l >5 OsS dims s’ é..i.'ﬂa..“da.l:.u:\a\_um_,AEa_JJa.n

EM >EB 35 AM >4B (5538 odajy il 1a 32clE M7

50 ey of s ML 5ty Uslae g 31 (g gliia Tl ias pua 5
4y gt 45208 Lalitia Loy olld (o Ja0u8 p 5> p cadasaa p oSH5 ¢4BC
aal Ciatie kil culS 13 ‘Sl=%p1AN A PUPT RN SIPEE, TR
allia bageg >80 Ml eg, >%p.l GOS8 e AN > 48 (N tLﬂ‘-“ g Sl
M pedls Jaany ¢ 5 (i) dadau dalie (g gt (3 dda g jaall (Y ¢z ill
.S ;.p‘;j‘ﬁlam&m LﬁJL"“:

Aandl e Juani agily Y cpiall Alatul (e

¢



EJJLsaa ‘L:\anjlic_,u‘ U.aaéLa_..é ‘S.T“J:'“UJG d_..ﬁ:).n su.myjlje.!ﬂug
5SSy bty A daall il ganially A lalall e S )l 3 0l iad AL
(i 3 jabeadl) ¢ anad )Y " et

L

;A5 Aodia ¢elld day ¢ g ga 5hy JAN
QS 820lill g glisdly )50 da g phal Losilall el pdlis Y dadhaly
[V toa dSal] dag aall ) saa e 158 50 6 i

IGH JSals f(m%] Siailly oL State 0 5 sl G giandl G20
o OVl 581 e 35S 5e 5300 SNl ggd o 3 pall cid 5 alali T3 Slay
A ) JA Y (g g
Oirell (53 (@il 8 3ty yae phal Ll all mla Wl dalina VY Auall)
e Ofaclill s p g p 0sSi iy =%(p1+p2)l o o)) sta
[V V.om JSal] A gall sl Ol g 06 5 s

‘%AB.pl =S, =(4,BCD)dakus 4 %AF.pl =5, = (4, GIF) dalua Ll (S
.8 =%(AF.p1 —A4B.p,) =%(p, —p,)4B +%BF.p1 v g il 3o Aol S5

AB AF F T -
‘4B (P1 Pz) BF .p, UJS'* — P P P ? :L;._\.ﬂuﬂ
2 1 17 F2

57 =1 gl das i pin alse sa BF Tl (80t L pr (p, 1 p,) i
sl gl e Ul 8 S5

L.,J_-.,.&a_:.o‘_ﬁw‘_,m”u\‘.;.;A|a_-.uuwy,;g@ss,geua.u_,
lagal gl 7 I shall a3 jiha S20l8 Lagl Jng e e g

1 1 1
b =El (P] +P2)+Elpz =Ell)l +IP2

1o



el Jamae g5 p 0585 S

ol crm iyl 0l il e AL Al e pa iy pteg el 2ag

skl (pud LS gyl ) S5 Latie Jag yia (e g il il g g pe 20
.8 =%I§(p*_l+p*)+%{pu =%I[pl+2§th=:ﬂ[rl+2§rtJ

Ay shuaall Luaxigh i 5 AT Ladia guye i Sy
a8 Caani DB Salg e 40 La Hhal g cD La 38 je 5 340 Lina Sad Y ¥ dadhall
BL=1G =G4 a8l 13 ¢[V+ 4 e o8& DB 1 AC (35S Suaa
e Uaa (3583 ¢BL nAC ={E} DM L BLGI//AC «HL//AC 3

.DA’:»%BL(DA +1G+HL)>DM* (Y 3 DE=Da+IG+HL ()

cOfaseda BH 5 BL Qlusill 0585 dlldS g (U guiia 77 5 ZG Quaasill &)
& gty BH 5 IG olsa sl (5 slasis 131 4DB (o Apailly Sl Car s
BLIIGH

Akl Jlo DE Bal HG akd 138 61 /47 088 26 =17 (b ol
(O Al e 1Y Joassi 16 = gF 5 gz =FE U (16K

Gy S ofd et BDE 5 BMD R4

&\ &S5 «MD? <MD BD < BD* (1584 <MD < BD (8! . BM DE = MD BD

(Y e 13 St iMD1<%BLDE <D4?

"



BL 5 LG ¢GA Tyyludia (ol 8 N ANa gl Uliaa ) Aagll 51 )
o2a A8 J gl 2 guaall (gl S8 a0 ol L gkt A Akl Ml Qs
i) a A S e L (308 Lo Sl Aalal) AMalf 4 Lalid

Cod, s, odyod, LUl Unud g L gbatia L 7 ) 4,85 500 0 Liald 1Y)
Ml Una oS

§A131+2iA,‘Bk=BIE (
E=2
(V3 pa o8l k) B a2 <%BA, [31A1+2i3kak}<3131 (Y

By =(n-1)7" ¢ B =27 BA =7 dos
n n n

13 o s<d

A,B, =Rsin(n-1)2 ¢ ¢4, B, _ =Rsin2— ¢4,B, =Rsin
2n 2n 2n

E

.B,E =Rc0tg4£ 13) 01oS < BB M =4£=B,EB Une (1983 ¢ B M 1 BA, OS4
n n
- N JSaH e () A8l 5 Bivie o 27 gl
Vink. " —cote F - 1
ngmk.zn—cotg% 1 ( )
s LS (Lepla e ciTpda S ) 2 dilialy) LS Wi

S sink .~ = x Y
‘2251111:.2" cotg4n+1 ()

k=l
. 4 . A& . 1 - - A . . .,
51114—5'u=-ﬁ.JH|L}"dS‘?‘HM| LR u..@;.d‘lbﬁ..u
Tl

1y



Lpa, =BM =Rsin~ 5 BM =Rcos~ Ll (YAl 3
2 4n 4n

: o (SN e (Y7AEMal) (€5 Modie ¢ = puail

2 T .7 T v
cos'—<sin—.cotg—<1
4n 4n £ 4n ( )

‘cos’£<cosﬁ<1 7
t— o S icos?a<cosa <1 Lt (Y o S Laga G2am A Blall o2 a
ol ety Lan o) JS08 5 50 A s o 1) i€y .ae}o,g[
Gl () Jandh 1d 3 gy 05 yame oy G Pally QYWY 4G yh Gadaly
Adlina A3y ylay | glae (o ga i O (A} BSYY a0 S jf sinxdr Sl

5 S dalise Clasa b litiall oda <3S 5 cagantlly casalaall sda Jaxis
Mgans

M oS ja ABD b33 Cial VY A3l 8o ouiga 53 2V ¥ AR
£ 3 (g sbie plima s 20y 130 (1YY a cJCAN) R, La ki i
Ciuat laall 1aa s 3 25 el a5 5 Jae 4l ol Caay Bl
o Lalga Ll )50 Latina 5 558 it 55 ol pad) Adand 535 4p Adalaall 5 500
plunally ddalaa (6 5T 5,8 Gt | pally by e p siasie Gagly yaa
O omisa sia o sy oYY 8_SH Cluall (o3 35S pall (i Lgd g o3y sl
$27R2<S <2nR}

5 cidagmall 5 yifall g Ualaall 5 yilall (57ykd Livad ¢ il Ll Laa R, 5 R, Gy
el Galal) el Zalise 2 §

S Aadaiall i jill Gy o) Y Al oy o (3hay atunal) 1a G S
1) Ll (05 ¢V Y AaSiall il 8 g3 4 ABD (g i) (paria (5 ginall

1A



%BE(MB +HE +GF)<MB*> ()

QoS V) Luzmilh e 2l

¢S =xEB (MB+HE +GF)  (Y)

.8 <2aMB? =2xR? & (Y) 3(V) (e diand

0588 «FD s EF 3 BE Gl clilaia P g 0 5§ Jaliill cal€ 13
((Ablaall 3 SNl Ciual) M5 = MO = MP =MU =R,

Lual oV Y Aadiall ana g

.MS? <%BE (MB +HE +GF) (V)

ol e Janiti gy e85 27M82 = 22RE e Jeani (V) 5(Y) e
A silaall
(6 sboatia *CL;.‘L_'\J (C(M,R,)b MY Ciai lin 1 0K il e jlsay
Ll Akladd ¢/ (¢, R,) B8 sy o0 Blaa el 5, 4 g2
miga i g Ay «laleall 038 (e aliadll
(T(M,R,) 38N Caual e
¥ = "iklaa! Gl e sda (e day pie (e cafgall [ pliadli e
V) Al day 3 Bhay oM
calanall gy ddalaall 37(a1,R,) 3_SH Ciaie
il Aaliia § (555 Sagn ¢ 27R7 < § <27R2 A g3 3al) Aliall () 538 sm s
il 930 VY 50 oyl IS Jal G geddiig g ab T alunall Guilal)
I e b sl AN AL (e VN Adizaill
o (oYY 1O e CRATLY VALY Ay pla Bl Y an e (A (S 1350
Gl Vi uall 66 S i ek Galna o (Jyamall ) £ 25l
5l s ) AT BBy ¢ o )5 Lk Miadial 5 jitall ek s <Ralina>

14



Jil Mg Japmal e} aliaa> Gt Lé sl Gl iuia (g Joalall”

st 3a (g Ol Al

it L yila Aaline Cinaza 2 3_SU il pedans dalina .Y € 43
dS_fn.“] S =ABCD 5 )-SN asaidal e § j ABCH ylaldalwa g oS3
ol Wl VY € a

Qj‘ﬁ‘gju“ﬁﬂ;-d-31<SJ‘2S=Sl Aall sda A Line 68 .5 > 25 (I

O3Sy 38 gall il O3S0y JAl adicF, = EHIK 5= Chaal 35 5
.8, ialua

(% = "Ulaa! 1 Lains o P Lzl 6 Joas LaS ¢ Mo o unga g3y 33§
F 3, ol 1 las ey Y el g sae (e g 53 (pa g ey i e il
"hlaa" g 3mY g gutia alimadas (e TE0aM o liaddl 130 Jia e J gl
3 SN e 0 s SI Bl Caual (uada Y g 3 3 SN (e (palaall 3 Sall Caiaty
" eI LIS (a8 ple L AN (e VT Dzl (g ) gillay pgl (T 63
ol BT LS " a1 a AN (i (g VY Lzl a5 a2 8Y

sa 3 daly 55 0sS aog =g, Alalioda L Line 0555 5 <25 (2
—Uiae 1 Ll b 38l o3 7 s ali Cumy ¢ 5, Letalay 3, 3 S0
A A6 (e 11 Lzl (0 Ui 4yl @ ghamny 05 58 ey Vs 3,
N s S (g s e

ol doal VY Azl A e paal) opiiiall pladtiulyy o (Folilalt 3
2R =25 =§ 5 SV i prdas Aalie (o Juaatd Alaiu)

8 Leahidaliue § 5l yll Ciuai R 058y M o3 5 S0 aaa Y 0 43l
v =Lrs-4.p
3 3

\E



ol Wal 0 K5 VY0, L ¢S] da glaalt 3 8H 4BCD (3

sﬁaﬁﬁwyﬂgﬂuun.u@'eéfgs@ PRI P I
¢S, >S5 pa ‘%RSI =V Qs Cuas s, taluay 3S pall (it o3 = FGLM
P EP D NENY PV NP AUPLEN L I ) SUUPKT IS ENES SRS PCJLNSNyAY
paall 138 mhudaliey, 55, OLS1Y Y Aadid) () paadiin 25 3 Caadly
0§, <8, Ll g% .V2=%R.S, 1) Aadiall By Ll 0 5% ) ll e dana
¥ paall 38 dany 7, aaall 13 sad) BY Jintua g 7, <p (sS4

ummsﬁuunugju_%,@sueémw A8l el
O3=Ss iy 57 Wialua (ABCD (s il ¢37 = EHIK (o= 5 ¢ 35 3ol
3 el o st 3 o Uolae 7 ghoss 3805a e s 321y clld 0y =%R.S1’
O3S dana py ASy skl a3ate dalie g7 S 1Y Y dadiall gtk 25

S!>8’ Lal o<y ‘V2'<%R.S£ <V oY Ladiall Lad g o3 Lial ) oS Vi<V
it 134 %Rs; >V &« %Rs; >%RS{ 13 ¢y
7 =1rs ol dthal daml Lo ool palall (e Juaas
3

Mate dgag cre il AV AW ANl B Y e s Jelay ¥

o skl gl gl
Opafonal) Lana Las Gailh 13a o Lo yd I3t gl ol olanall _dBada
e § ySs dasay § el 7 glass Siata aaa (gl €Y 5 Y (il 6 o

SJSQLIAASA:IALMACJL-MJLJA*&}‘;.@?CJAJ‘V =%S_R1 ‘R, LAJH
v <§S.R2<3JS“??A T &a ¢R, a Hhl Coal

\A



ol 8 Y adaglas cagaadlly qmiliill ey 10 Lpaill B ouge 5is (s
& 53 aad Al Ll (30 " g Cilalatia o4 e daly ) clalad! G
N0 Ll LBl da g 5l cana o sS8 330 o Ky Al 7 shanalt ciladeta

b 022023 23 53 p alenall alastily Jall AL At 23a S i of o8
65,00 Mhalad” Thaa g g " sa¥I" e b phe daglid) ANEA) e VY Acadl)
Y Al s daany 5,8 4d (5553 Y aluaall 138 Jie 5S3 (0 Ll 4dei L 30
osisa il Y Aadiall pladind ey

Lladl cp p shll diatie 0 9€ of Grag )0 Lzl e il ANl 8
13 gy L R il il il 3 5,80 7 A g il il 3 35S0
G S Pz s (i SI K e (e ok Allan shal () 0S5 Cuny LSS
L, ‘V,%S,.Rl Bl (P, oo sa3) v, Ghaidliaies >R, sl R,
AR VXA

V4 Lmill o clibasall 2a (g oAl G Ba La () Al daadl
(13 S 8 Ta ol gl dlee (30

(R bl Cacai cfd 3 Laa Lgad liaadiuall (s S, 3N AN 1) aadd
b iaia e Yoy Al o aad R >R g cp, S Caicid 3
el 9pSitiayy 5 s hlaar, b ey, JAldagmgay T o dana
Lo p_dana Band >R 5l (R Sl da gl Y S el (e i Ailaa

anslhaall Uil Mvie i€ad ¢(Y Ladiall 3i5) y. >§S, R A

L;n;nadé.gm‘)su_k-daj" '&Aﬂ" ‘Hgo,_ﬁ;d\.‘d\ o_.gl\a.aﬂ EJ‘ “gl:li.“ ‘?j daa
Tl a5 Y € Uiy LS Ui 5301 538 (sl " Loy LS

e

Cilatunal) 3 &l Aaliwey dlaial) 3§ L3l 8 LS c2al o) Li€ay oLl

i 3a it O Y] g e e pgia ey da g e e il 3l

Y



Voasall O ¥ 9 Y1 ozl o A g5 5 ST g oa g OB G f
¢R, Lokl Caiais Sy M Cua g §aialion (685 Sua o gl 138 (e pluaal
Gl eaall Gl YY Rzl b o le e | SUS p =%S_Rl S
R, ki Ciuai s S, "Ualaa” aluaall S 13 o <§SR2

o ) 1240 L) 5 02 Cilaline o g pa s Yl Gl 13 0S4
ol 138 dagala 400 5 ) g patay uage sy iy

53SH pedans daline yaad il 3 il (i de panall adgs Blaks Logh cand
Ula Galalul ) of G Al e aasa (g gl ) o Lghd (31 5ill clgana
R S YD PIVRURG PR EUFPR 0 - BP0 MO 8 0 AV B B P B PR

n-1 “. “
.cos’ X < sin - 1+ZZsink—” <1 4laall
4n 4n ia  4n

Ui b LaS — " a1y 8 e L0 AN (yn Llicalll (ymmy () 5k 25
Adei Y Lo () o Ladie "3all () g el (a pgind 3l o Gl
Lia Sl aaa apadl ¢y gaddiog any La S5 e tigl 3 G gl el
e sly Ldilal £ gl sll cilabise o AN, JY 5 A6yl Ln
(AT oy paall 108 4 i o 5,80 Gan cge iy ead Y il olaa¥)
3SY akiall 5 j3lal) L5Sa 45008 Ju g yaa pana Jobay 5,80 ama” 1psisadi )i niy LS
OaMie 0y JualaS paall 13 ¢ gl agh "SI i inia (g by 4elid )
Gob (e cilide Gk B8 g (age (o G () a2 (3)) 5ill 02
pes! 9 flgana 95 SN pedas dalisa oy 66 lall dabiss (e Caadl b uasadi Jf
o S A pensadi )] Ay Hha | sl

Cra NS ilanay ol 13 6 Ll ) g2 g b G LY
Ousishsl 75 B By o ouillay Aals ) Aulell clialy )

vy



_ZT.\‘,‘)'I‘ L*_I...\m a.‘t.uu\‘, a,,J:L_,SAI :\.ﬁ.uu Laa G":Li“’.k.my‘J SJS““ L._IUS]

A LA g el gial) Alua 0¥

aase 3h 10y OV 5 M Oeslaae (g olaie (4 ¥ 5 X (o haie dlagy -3 Al
2333} (u YU 4l eLadill (pe Ja " €l et o callae] () Jall (s ya
O sindh 13 rapn€Sl Jaall gl A%l 8 dueils (8 e ¢"Raaigll b 4l S b
Ol gie a8 0 il daa 53 S Ol e g (095 La Bl ga g WL i)
FETRWRIPAN s PUICX S SR TSR DL IR OGS PR WYL G V0SB
o (Eudeme) us—asrsl 4 (g3 W Jall 3 & ugWLSa o 3 (a5
LS 1Y Y 5 G lany Vsl Jsiia e «(Archytas)ostass Jf
2 s S oY 5 X ol Sy cCarastea N 5 M Y 5

Sl 138 alia ¥ (06 caSa paa N sShs e M =1 OS) Ledie

N A e ACT 505 car —ap Lokl s 50 iy 1 > N G il
[N o edSAl] GAkil e AC pitanall gy 5315 By Slall (paladl Sk

Leda shad () 95 oy c JCB 50l Gy 3300 4331 93 430 phand Clas 22l
(@ simal) (b A La skl 53303 Cial aua 3y ABC (g simsall o L3 gae 33 5l
Az piaall J g 552y 008 3 M0l Chial Janiy 4B (345 ABC pa 1alalall
piiisal) adedy lgelia gl 2ol 8 coda 5 ol Caas 4HE oS5 ¢4(4z LaBC)
ki) e 25 W) AHE § il Coaai adsy g 73kl e 4CB (sl AE
Heusis ACB (nsil T psa 35 o)y sadl DA D) sl Tt sa 117 (558 o
e ) el e € il

e lie D8 T o oyl Al caatigh Jpal S gVlie pudd i3 25 FYY daiia gl ol
Archmidis Opera Omnia, iterum edidit J. L. Heiberg, vol. II corrigenda adiecit E. S. Stamatis
il Lty dadks ¢ anpad Lo ksl o Teubner, 1972), pp. 84-88

Archiméde, éd. et trad. Frangaise, Ch. Mugler, Paris, 1972, t. IV, pp. 62-64.

V¢



Lall adiys «COD 5 Y Gl € pan 3 4B Jgn 5% ABG Bl Jans
st Al ghulily £ Akl (o COD obiayl G gy 38 (B 4G foianal)
o bl adadl e €7 intall A7 a5 L3S a A g o7 Al

028 8 ¢ = A 030 a8 ABC bl g AHE B gl G s
H eC e o585 Al

LK 10D ) 5585 AHT 5 COD O siomal (2 it has a1 Las
538) KCKD =KAKI 0N (R M 238 cLp &ball (YY) 1x2 —kC kD 0558
Sl 7 83l 3 8 4Ly ST ()9S5 5 2K = KA KT 055 (K sl
oSV 22 P AL (05 Sh Aty Ay W A8 ALT 5 ATH 3 AHE
Y AT 39X =AH W S8 AL —AC=N S AE=AB =M

Aol g1 o ¥l () gl Jall (e Jpmaall 2y ¢ paT Hely
ahalae il Blay ) ey ix? 4yt =gx Lgihilaa i _ali &gl ) ol s
&) oxP4yazi=ayxi+y? Addea i Gaday p?(x2 4y 42%)=a% 0
{b=Nsa=M

Ll (95 cadaliill Akl ¢ 1 (x,,5,,7,) Aalill il 13l

Y =,/x§+y§JX=\/x§+y§+z§

Al Aay sk (ga iy Jall 108 el dypna () ((Bay el age gi iy
slhael (oAl @l 4ulll i aa Jlea G aslall LlSaly G s 1€y elly S0
SHlba¥ off Gauy S Gad eV (KU o shM aud Cad gl h
3 Ul 08 ge Dl om0 ccmall Cua gl 13y (aial Jlead) 1o
o ga ot CUSTATU Aea Al o lad ¢ 5 S

Yo



2;\14:.“ ZigJH‘ AT u‘ﬂ u.n_)..\ﬂ

! O sthaall Gl ghall ¥ g X S g e sdeall cul s hall B g 4 S03 -V Y 4Gl

A X Y =z« i .
— == ujﬂ-“ .L‘ﬂa.l * Jl“
X Y B ER G

O3-S Coma o[ 114 pa 880, Bl (paalaia DE  DC Glagiimall (So ]
Fadaiil) e DCadets CE (Ao E g )3l a5l pp—B 5 DC =4
U Akl oS3y opf ddaiil (e ED adlly € (o g )W EF J (5 ) 9! miinall
MU =FE O35 Sy aaifnal) MC 2Nl e

il JSAY o MU akaill 4S ja g FE daaill S ja 23as

DC il Ao F 31550 638 all INA G151 Lagl ghay (i) jidla Jaitias
¢FE 45 50 MU (85 4 B )l b g (F ATl Jga FE 305 4D oladly
C kil Ja MU )53y <D (e S22kt ED puiienall e A 313,

e MU adiind) FE (Ao E (e SN 3 gandl adady Ladie 38 all oda i 5
MU $paia sl FE, puY) FE pia gl (hand cchagll 1aa Uit gl aie 7 addaiil)
bl I, 3y ) W 8 o 7y Bl ibie FE M, JSAY U, Y
:ole Jeand ¢ D2 - DM, DE 5 M,D? =DC.DF, 1Y 5S4 <M FE

¢ DC__DM, DF,
DM, DF, DE

Cofiasihdl ¥ 5 X kel pF 5 DM, Y 0S8 cpE =B 5 DC =4 ¢S

A\



e s L ashi SR 5 DM, Cuiadall) o A peiny o puaall S0y i S
S (piand) CM 54 e H) O = BF 2ok WS saladll pr el Jaoly
DE piiadl Ao M N H A5 R (A F Jaalilaric Skt s FECH

Ohe) s g Cilgall EFHC JSAI1HES ja Jle J goaalt ey T ilean 1) s

Apwa (g ge gis gl LS Gl

o cildandl) cpa (830 030l 7 J bl (it MU s CH 3 EF SOUN clasat
b (s Lad ke P GBlally ¢ /74 57 skl ECM.:=%JA’+B’

A0 ) 5S5  ada g s BC Gl y EC Gl Jsb 3341 o3a

Aaiill yeady AlS Iy Y (Al Ayl 5 BB L S py y EF AL (R

S E Y ol e 36 sie uiad FD agilsall L auay (add) 350 F
E e 387 aial EF ll L Sty ¢y palt aalaiast dila gl 5 0158375 C
s A il e A8y L5Y) MU Gl 355 € Sie 3l HC Gl
3y gall 330 8 8 s sall Ailall i ey HO Gl Jeha gl ) gina S 8
ol Lgy et il L3 835 o Al Nie oMU Gl o iy ¢ Aaidll

Yy



asla Jabs 3355 of FH Gl (e 5 DK asiiaall 03 35,0 Jul ) o sy HC
Hld b b8 HC Gl je

Sagia (HFEC aiall (ilalsall (5 s a0 of 13 e Uai
55,0 A8 sa cpd D Y 3o Ladle aiaiy € 5 E gl Ledle <ot
e B (U Qs e D Y 5l e pamall A7 5 F 58 50l
i o Al Jadig FD adiceall e LK e o 350 (05l e And all
MK (A Al

el et iall ol e Jialiall il plasndl s ‘,LL.'LH 13 gy Sl Ay
O pa i s gl 3 € 5 E o5 Hilay il e HCy FE GBLull
LY e e My F os)l e

sa el yaial ulatall g g a5 aa o2ke QKA (389 55y A g¥) AdBadlal)
(Sae HC seb o 3a5m gall 483 ) L po i OF 5005 E'FHC!

st o Akill ae Fr Akl Gk Juany Ledie A€ jalh il g5 (A0 ABadal)
Ll laad 9% e 5 £V 8 Gm el L] g7 i = b, L) ey Laie

.C'=U,
3CD =4 G «Jmaslaa CDE A8 A 1 Al G Lay 420N Lladall
w3 Ny sl CD dltial e Fyaas (N aa i WALl HQéopp -

YA



el M g A g 3l o8 FOM Bl () 5Ss Srmy cpitanall ED Aaial Sle g
F sl M S8 MFE

Calida upe 35 Lia diua g o2l Slgadly Aol sdn V' o) pladiaf e il
Okl ol Cant 'y (53N e

"(Pascal) JSualy &g jar g 4 g0 30 Sutin | _1-¥-9
u'a_).l.‘sLdlj‘Mnfm@!wyﬂaﬂchoﬁgj_\AM\
iy (530 (gl Tl imiall s gy (S 5 g yad g il el il gl
G e 33240 flas ga aiall 134 (2 lude oLudl 5D Y A 0
U_'s.“‘r‘.l:d‘,_ma.“ _(Roberval) v“dlj‘):l_’_) LQLA_AJLAS‘"JS_ML-\K_EJ_"}]A"

e Tod Chual e £ g el o3n kol arit

csisa g Gt W3l sl

Dakiill o B4 alaili B LA S ja b 2 au iy 4 BC 33l Ay ) 1 Ll o<l
GH &) .BG 1BD «BD (e 13yc BG (&y «F ALl ;o BC ki
OsSs oms GH (e 0 4kl (K3l 5 G oo oy (o pitanall Tadl) Cinas
Cramyy Al Lty oy Comy dlyaty G pitadl i 53l GO = BD
L oladly 5 il G Adadill o 3

Archmidis Opera Omnia, pp. 56-59 : ;a4 ¥
gl Lglaall bl Laghad slagd Bilaagy 35pall S35 Jpm cillaadla? ¢ Jligygy i3 7
Roberval, "Observations sur la composition du mouvement et sur les moyens de trouver les touchantes
des lignes courbes”, in Mémoires de I'Académie Royale des sciences, cours de Roberval, rédigé par son
éléve Frangois de Verdus.
o fuabylly ol G gy e oo Ll
P. Dedron et J. Itard, Mathématiques et mathématiciens (Paris 1959), pp. 400-401
Ltas o e aiadi 13a (P, Tannery) ails .o caua o E. Pascal) ISy .f Q55 2l . Mgy pas 580 2
o oyl 8 Sl (Mémoires scientifiques) "Aiale ShELS SR 1TFY-1 TN calall dgaa 4 dllyy gyl
2l gl i pead oM. Clagett) cundS .o Lad kil FrA-vYY
M. Clagett, Archimedes in the Middie Ages, Appendice VI, intitulé "Jordanus and Campanus on the
Trisection of an Angle", pp. 666-670.

Y4



0588 BG pitasall Y 0 Jua Ladic. G ALl 42lis (g3 aunm gall 7 Abaial) o<1
«(KM //ET) «EI 2 (53 g=all KM yill (¥ sy W3 3, J5 = 1B = BE Li2ic
alale BT O3S49<IM LBL 3 IM //SB O5SA «ST=MB 3 ST/ MB 1l (S
e Guanid (I =KE A Aea 0 (TL =IM =DK (1958 « TBM sl
.Eek:%fag o sthaal Al BK Anal) () K8 | KE = 2KD

Wl Coaill Gl o i ol Lgilath Yl an 3 dda sile B0 A Hl1 S 1Y
A il Ay 0 Ol g Gl b3

: ¥ Al

L (G0=R) Y ikas dl 0 1hilll au 5 ¢GL Gusilh @ Al aun i Ladic
.GB ptisal) pa (pa gl 02 akalii Adali § (5859 40 lad (e

Udas IS5 BG pianall Mg g shall M AT jumly o daiil) i
A -Chill FoALEl 85 Sy - Aphilll Gl BG pilall

¢q=DBC 3 a=BE Sya i p= 2902
cos(6-a)
(p,0) & § il clflaly ¢ p=g(2c0s9-1) X3l AUdlas ol

-ﬂ=2cos0—1 :g“‘— Joaaid
cos(f-a)

As



‘2T“ gl aue BES AW 05K A lolaall o2 gl 3 a 9=2T“ 5,

ga 4y 5hee DBR A5l M5 §a ddghue BSE dusl Mg
A0 s (pe o 38 adali plasind Adaud 5o ZBC Ayl 3 iy 5 ey 13<a

BG pile Canai pe (GO =GO '=R ) 5 Al

Lol 0 paniin Sl 435 o aun )b AV S llS dmy pan g 5y g
o A8l o2a 8 9 30 a0y Adla aa B oF Al 2o e g gy 15 581
G ) o3a ¢ O kil die 5 g (B (3553500 Seaa G Ltk
o2 alali gaay 35 ladll 58 108 Wl Gl pni ot calE (W) g2 cGO =R
A glladll § dLaisl BG 2 ganl) pa sl

Jsdas G e ol (A 88 Tl Ll 505 o amg AL G jlail) a5 13
.GO'=R (R 3 GO’

1S 23 Larind | DBE Ayl 31 Gyl 45 fadll (e ¢ Jadl 138 alasitiud L€y LS
B 058 75 =157 = 1B = R L il 4 jaall Lo g7 s dalitd Lo

BD pifiaall ga 25 jlaall adalis dhadi §7 U Sig ¢ B A 4l 1 238 SBST

4 80 Aaadall
T30l Cabyall i ccomsand ) (ol gl LSRN S cpa A Bl B

138 0305 4B (s Y 5l ama oD HS el i3 5 sladl (e 4 kil
CD pitiudl adady BC =AD =R (1353 Sy € Adalih Fa Laliind o il
AfLoae At (5 1350 5 T = 35F L] (156 oF 3 F (il Lo 5 00

Ayl W Syl

oSl Cyaan pall ylast "
Archmidis Opera Omnia, Liber assumptorum, t. 3, p. 518; Archiméde, trad. Mugler, t. 3, pp. 148-149.

A



B Craay 1Y A3 laal 5,88 ot o puiga i A 3983 L (i) il 028
Bl 7 A A laal e L g € Aalil as y5 oda sleall 5 a1 5o g8

A Lond G 0250 jall Y Laa e IS (o3 Cpmil) 138 gan g s (oo sl Jod
Gt B iy g gaim pally LI el cal 0 poia sl 8 Jigall 24 o 525
Z S (o5l (gl) AuBh g 2 jladll (o 8 ¢y sy W a3} LGl
b AaBl gl gl ¢ perdian L) o petsas Sl () gusiall Gaill L 3 ity
L) L aa_yaall Jaka

-AANAY Adaalall

Aluall o3 (gt 3o it S8 (o pliall Jal) Silima 4 i (g3 B
aih Ui g O cJlaall 4 ¢ oy Jall 13 JUisl ol o Gld dlale pdiadle
ol O Y sl jaasy Y Liber de triangulis A (o8 Ol 11a (ut )
PRSI KY IS KL B EBIPS s 3d g Lty — (Etienne Pascal) J\Sauly
gl e i ga gy 6 &5 S (gl i skl iy

M. Clagett, Archimedes in the Middle Ages, vol. V (Philadelphia, 1984) :aal, ™
NYOXYE L dlalig Ll Lag YAV L e sV EVY ET e

AY



gaasill dalh a8 Q1YY
Oy NV b ddal o asnSE 3l oy i g€ el (age g el
N =$g/r6ou 4B LS4 5 jle

Al e By VI el 3l 7 s gia

AY



At



gadll YA

"i i
455N 9 Adagunsd
) a8 cilalows 48
daa) g Cpuadl g dana
Tt o) (,1'.".|J

Ao



AR



S e

Y o ¢ U gl 3 aalinad e Joab L ey JSEYIAE 1LY U Uyl
a2l Sl R e 3 Ll alad) ns‘u‘ ad dab W) ae 05
dpr nt el B G i e S e S ol o
N Cal Wb ol 0K BB e Jib 15 el DU IS0y
sk Ll ot ais SN
Wy L ooy b pandly ¢ o b Jeil B S el 5 oS0y
Cal oyl ¢ dost ol 01 Oy s | olly Jhlh G4 5ial g Ll

-w:_iq;nu.uq.l.é.[J]nih,-,lldﬁ-:\’ili‘p.,‘amw#‘.[.T.;.r..).:.\_'l.u.é.c.».:;..;, 1y il |
Lol [)] Aetsl b [F] il 23 STy -aﬂfbju'a’~4-£djﬂt-;:~etfz T Il o D [k g
SR B - L] e LT R L] g 3 - () el S S e )
f e 2] RV ha 5 — [ Jﬂ-ku[d]ﬂﬁﬂ[d]%ﬁuuﬁu»bdu’u’, S8 e L s
(18] R NS T -L»‘u-ncwm-am' G R sl [ ] il
Nt _.n ..Jp T Rt R Laliet V] ad 1T = [} ¥e e [ FI 0 0 [T e [ (5] e
DS '}-f';-—'ff' [T I R ) IV £ K TR N R L A CI R TR LR
PRI SR AP N T P LR P SNCHES B s e N e (v R A
JEp i 13 [y oS e T s i ([] k) S 15 B b (03] G g L a ] e G
il (il g i) O ol e il [F] Vs i 12 [ e i [ e el 2 el
7] Ll [0 Yadpr By me N0

AY






JSCEN

“’U)CwiMMJ’}"‘“LJL#MCJ‘-"°j|J‘Md“"‘J'{‘ [
LTS WP CL.:LU

vt s ala fay sl oy sl Jije iy > ol K8 bak
inls 4 :'-'"’-"""“’J‘;C'hch"‘j’ -;—:jMa,J;Ji,n% N
B Caea 3/ 80 Ll e 03 a1 Dl i 8 WS S o e

L; e 3 B g tb\..og}'l o

2o il S 5 ST h s [t OB 15,5 .h,er._;‘}{;ﬂ:jsbt.‘;,.fl.;}
-EJQ'A—-QJ;PE“":‘J(—#'J:—Q;“%L:’H o o

N e I Lt P RT3 L RN - (R BNt TR

e L by b b1 O ST [ il I [ 8] el i [ ] eidi sl A [ el
P ) e ER L I 0 [ RS T Cﬂ)n-!mua Pty [ o) e
ke [ [ ok LA [ ] = 4 e ][] B A ] s S [ ~¢]wlr_-u-d.;_—3n-
[ N R R A e B Y T e e e | e
R i [ L RN AR ) WETRP T S AT PRI AR N e A )
EE T T ) SR I ) P q_.,[_,;_“.—-]wb i F] 036 .:LnIL,].n.‘[Uw., sl )

LS S 181 e ] D) el (—F‘f{:“’b—":t 25 ] [ A1 bt g 1)

AR



R L]
b—o-
TWE —

Yo -,
eV —
}—‘A -
b-vy-C
P RS ]

\\—r
b-vi0 - 5
sV g

dely ateliy SN S Ly [ Dolby s el dad oagn G WL Vs Jyi)

Dol bl [ el [ 055 aels e sl 350 b sl 050y ¢ s

.CJU:}J.}-'

for el J G b i ] pdanch oy kd 3500 3 e - o -
A fimlan o 31 S

e 13pee 3 Sy o A o A ety e SH Sy ‘wﬁ;;um

/éh“‘"L“‘U:i*"UM UJ-"cJ"-"'//J-" U/J@}J ey oo

_--‘._J.As_.L.-u-L..AJ“.Ja;I}c_--_J».J.aCLbo-L..-J-J;lJA_,c;-uJ;-._J.A
_qgmm/&uwwﬁsruww Bmlow 01 2y JSEN Gl G o iy

SEAY Sl R ol s [ [3] b Reend ] [ ] 2 [T s e [ ) 0 o e LS WL
il (17 ) S8 J oS nr 5y Sl 085 U i [ v R 10 v 1] ki ate U el
b el [ [ ] e AT~ [ ] 2l el f (3] bed: 3 Yhs T e 1) 3 s v S5 (1] ) L
= L] e el [ e ] Rl el | [2] e B Y S e S il a8
[ 455100k b o 1ag 1) dat 1 dad [ L] S0 G 1502 3 [ o0 b e e i kil d
A e 36 - ] el s fah DA T~ [ 3] ple eSS — () i [ ] il
R e e R Dl R T ra R B (T —»»#[;1=:J~/[ul¢- e {12
Ml orws tares 8 = [p)e el [1] b gt uuf[c]du.;:--‘[_r] S a-u’[hl»w_)_»'
S B T RN TR P Ry O Y SR v PR LRI TR P P2 ;‘JfP‘ I
NSl o i (Do o5 e sud]dﬁ'—-\f' ng-”f[y]dh'u”-hl-'-al-_p -B [ ] ins
O R e B L B R e i €0 [Pf

4+



e 2 8,530 6 e s 055857 it SN bl 0T 25 o 0 oy
S0 s e i o

smrve—s  Jam O Sl lglag e il Saidl OISO (3 3lay 3908 dax DI/ —
OIS Ol el W3 e il e pror O B o Jad W S 5!
wuﬁ,¢,1uuud_@'1uw&wulu§,x clghie oo Jibl Lt
P — bl o3 e /] b e NS
ST s e Sy T 0T et e /N a7/ ey /3 T 300 S
b e 08 Ga e N e 0T e e B s e e a5
-:civ'-(r@»* r.j.).as.hti'-&ngbbi ey sl

=g

S e i T[] e e ) [ v S e ] R [ o] e |

e Wi as B I [p] Rt [ ek e B e Ral R 3 [ ) L )
LR R (I R e 1 R T I - R (e L TR U O R R &
(2] e B a1 21 e [0 0 D St e L] e S - m-;,s‘ 0y 4
syl Lot OIS0ty dasnde 2l .-.,)‘-;L‘wu_,ﬂ,ajuhnbm;; [pedadp b or ol he bl

[l aiaic ,-[_;]q_au[a... R ad a_'[—[._a]:— ,—'} - [a- -‘b ¢ el b6 - [0

Se Al Al wlf Tk AT R e [ ok N TN Y a8 - 1] <.,
[C]J:[Jn;-]J.-J J}Ag"[J]JL‘r JL(;L_{P G b f‘.'

.: ol :—j-.l_

4%



-J_C-h"'Ji"-'%‘h:‘;S:‘J=WJJPTEJ==‘JJJ-*5)WQ§J€
smtre e b o fah NSl am O35 2 e Y alde 2o 13805 3 fes 13
SIS g OB 4 £ Yl o1 it g e B3l

boven s el fatyy e f phan /T3 8 e ok B0 ¢ 5 s o fgel T
Tve — o .oU-‘i;‘ Lo 3y ,__Ei;,‘ o 1;_:{}..533 sl G-’_-CJK STEY

-,
s m e B e Ny ok sl gl gt (5l 5505 3y e [ 1 1 5
TR A B

/.ca'y

- Sy A W T R R S A e b
i -'-""“5Q:c[‘—’dg'_rloy’-:}ﬂ‘@ﬂi}:f}b#eujw'ﬂ

sorve s dag el o il U] B e O S AL/ gl > O e
BHoAar - L‘“,.J-L-.L l:_JL...A ufﬂ.;‘l;l/ _:-u| 18

r

-

et [Flrp o iman [ detie g 5 5] B et (F]50 A A [g)a A L] A e

IR L O P A Y P R 10 el W M T A L B T
NECE N A PR AT EP U T N PR B S PPN ) FE I PP PR eS Wera O
S T Tt Y E R P ST RNTOR Sy S, YPF I PP T DY ) ISP P o T
N TN NI R R Y NI o TR e R [T TP Sl r) RPN

Nulescomplémcnlalrrsﬁl-|;._.a.h;.a..'a;|]-;al‘p,hiu‘_.;nh‘]fi._lni-xq’; - [é .'C‘C];,,._‘,:;,_u,_{[b

R R IR L BT T T B T LIV I R ;d_x.aiu HE,
il Sy | dsj .'-_; P .l‘:]c;‘,u!\ (o e kil | L) eails “a B - Lor) il tmn . 0008
o [FlAE A [ElaD3B 10 - [ 8550 1 [4]-"1“‘.4’[:]‘:-'[';4*I—'r-'f[&]"""'»—uu
b -l

4%















b —wA - &
R L]
s oTw 8
-y — b
Dorvi-
b-v- .

B~ -
WA - o

= YaA —

FNVE - e
)—A\—t
Yy -~

BU o yer ) TY?EMJFBUUJ\Q#MJ SN lls ey
s B EEAVTY a2 g [y THTE e 5T OIS Vo [ 0
s YYER SIS da flatvrawy s T Gf, YFER o

\OY&-_A-A-;i'iVY-\--aLf‘.Jar—'rCu‘_U/u}A—-au\ Jult ey ey
4:....‘;;3é.a_).u_,b/i.u,_u..,agi‘k\ff/a_,f‘h_f%ulfn\ofcgg_EJLOKHP
By ek Al Cnndy e 53 P poor 8 el i el e [l Cny
gl o ey TN p B gy VEUAA e ey £V 8 e [ e

bt T b 4,5ty Bl o b padi o Bl S A

g.hlé_._‘aﬁf&__,[}g_h..aﬁ} ‘gfg},d)?-\.h;gigi{,[sg&)/cgg&,djg

B g3 phi o OSG cop Jualy o1 bt ST Gl ety oo iy

2 B o 0 ¢ el e [T Y010 ST ot £ 55 o Jakt Wl Cpndy

Jaind c\ATOTHECf) NrAL e bucf} Yfrr'\"jcf{)ﬁ) L/VA'
'IA.JUAJE—.EJ|£\¢_.5U.EJ'IL-AUH.EA_JU§JJ oy e BT D

LN

G O = [p] VY [p] eF [A] MY i Ner [ [ TIYY [ VYL TITE [l res tend [FLJe e ]

*[u]u,ﬂ[.b Fedlae: A R TN R R LI RN R e Kl \Bff[u-];-.‘dfjsg.‘f[ﬂjf—if
2 ,_ail - [(_]wt i 4.._;..,,;[31..4“\, (\_,,\J!)L, LoetEAVYT 3D - [‘,]1\1\!\4“' aLLAVYY
Lail e d [5] 08VATY - BiVY\\'\‘f[CLI_]wL ‘_,.ADJJh_n‘_U.L,.‘I PTG TSR L 3% B SO |
WFS [ S J]>u:-u,'[t_]mh R RN T Flam g il 50w )
] Akl .L;.-,[C]l;\, BhS - (AL ver f b L5 3] aaib J\’[a]uvr[]a.vv[k ]zww
I UL >]~\=Vrjukﬁ'th[h1\\=r m’f[, IR *-’“l— -
171 et [19] Wbt 1 2/ [73 4ail @uwmmu AL . il e f [e] Ak B8O — [ o] £AYT D EVT
DVETAA [ e o o F] Al ke ([l ST XYY [p BT EUYY LRV ALY aadi f a7 [ F)EI E
lL_.‘la:waJb'l EAYN ama ey U JU Gl [ 5 3 i 0] gl e B8 ] VT T £
85 W e gy [ 4 et e W el A (1] 3 01 1 iy g e Bl DD B (] i L
R Pty [ (] il (B ] 2 rf-J‘DZI'i’ wiﬂ[dl-"J[f'Jv‘ Sk - Lr]
ST/ ENTIIT ST - 1R oS STR (R g a9 - )k (B

M,,[C];_JI[; b3 oS [u]utf g £ Ly 1] ey b o o) s teads [

Cod i 109 - ] aSe 1o S s st M,f[c]l'?':‘n g & Y pEPvy
HETYr- < PL R GRS PN T ,.,}.w, ks [ ) o SL -1 ) o 10— ]85
1er sien s [ [5] Ladl :a[b]ﬁﬁwujp\ N R Y | B RN ._u,a[}s 5 +3) Ladl
L U VE S e RS TR S FRUING [ERED RS ) P AT REAT [J= £
FIr eF] TEYTR AT ] ] it Cwt Elpoorave L oy C,, {151 VYA [3] WAL tvAs 12
= [P]ATET [A]VATAT - [ ] IYTAY. DyATEY: ek f 'a] VAL DAL [C]"’ frl" b
= u].}h Sl T g1 e yven [ o]l e [ TV B3 - )it IR AR kb

[0 sl p =k Llf[»]._alb ULy RN

4y






O3B T ity ke YN e I T e Ts O i JU S sy

b \M—t;_rcjjci"l.t‘l\'/\o.-&iiﬁéf}/cu--h} Y'\"n&n‘_}ﬂib'fﬂ‘lg_a_r
b—rvy -3 P — 5
J—Hn-L,‘-Li-’:"_',vgj~-b'1}d)}Y'\VQ.-‘_Flb‘)Wh&d/&i"ﬂ\'l\if&tdilly“afji\‘c'\
T L L. T T Y el Y T A
L_A‘_éw_ajﬂjlghtﬂgﬂlmwjfwgéd—an....arh:-)".'\J-ujH.lﬁ/H;‘l.
Bovt o s GJ,\'-WL,.“;J‘_J.;’ia;wnq@i/gjtmw,bgs/twul,w
-4t - =
’ AP UL el

5oe - el Qs 4 dak (GBS Cny T /65 30/ e i O 23/ 0B
VAN =S

s e ke a5 dasy bt G ey Ay e bl B 2oy T B Hﬁﬁz
3 AA S T L;:/t')‘l.ol Wd/ﬂ‘b Sl & Ll ol Bls [ Canedy L (83 t)L‘;l
T — e €
W et b /L B e G 8 iy U Ao e 1l Jak 1 LSy

B

PTINT A ps TW s sl bl ] e oy Al 82ey BR Gl e
.a'l.i:;ib LUSJ ',_.1;-.1}]1

2oy s [ et Vs G e sl Bl sl Y oy et [ e oy O ST

B - AY '

AR B Y g R L R R O S

B-A- -

5 e Gyl ol O B § A L8 4 ettt e s o ol
A....m.;aj:...gi

= LA VNV [l Y E[A] YY) £ Xt/ ) el S BT — [p] il 5;‘@?%‘5---&12‘]
e ey LT ST Y0 NGy e © ey TV ] bl e B YN L] A L Y2
EUTUNA 1] £ 84TA [e] EALAYA DEVEAYAS [0 0T S 0 0] alb 1 e { [7] Rnadl :ﬁ;‘ Ol ot D
Do ed E A Rl e [ [0 Y £ TATAL [ 2] $OUATAY CEOTTAL T [p] 878% ckrend - (7]
Sl [ LAY AR e e Dind - 1) 050 S/ (7) @ Ip] e poa  DIYRAWY [TV XY
e S = ) Ry et () D [ ] Rl [ ] el [ ) o e
tdha WS TS - ) YW D) TOY Yy [ [ ) Al cu [ ) dail RS - I8 S
i i/ [ gkt :?_':L;Jlj[b“a];&._q N T [FIVTR L] APTT I1rTY D ail (346 — [p) iS5
O B N O g B T R [ =N (RPN
S L ity f e k) Al s w109 = [N E R = [ p) e i (] ey ke
Lty sy {2 e e S [ ) iy pes /L] B0 G Bk L B 10— oS s A el
St SR IEPEE PR 40 RSN INUESISTCRE RS ot DN U e
[] imsib 131y / [p] 3bl 1 g/ [ wcd s3] 2l 2L/ (0] i 2 i f [ 8] s D] by (57051 uapi 1 b 13
R I RNl PR e S N I N O U E o LR LR N
T e/ [J] Rl il S [ el (i S15 - [p) il s fTpl e et e /(0] el 3 s
[l o [b 23] ey 10 fS 06 = []niy [3 5] Sl i) { [)sle tBols f (5] Jolidt 2 bt [ 1]
15 PSS

14



b ca S Sy ey el M b /300 I“B"" 7 cm oo bl S
A - e s o 2SS cObglnze 5 03101 Cny .;71@.2, ¢ EJL/;;T;C}'}
b — 41—, J‘b i}u&ﬁ/t?\-ﬁs\ﬂGQI;MJ‘GJF;L;E’JJJQ“}ALL!}/;J_}J;:

-k, — T i T T P T DT RPN
’5,\-\,_5f-“f’L}FML}‘.)?J?&J}!‘JBL?M&ML}",)%)Q&J’i
i‘,—\z«-;QJS::j,)'._.JUL:-.(_?HOWdl/;J;ch?MoidL:.TJIJLm@;
by — s

J—\Av—trgéaj“‘?zéu&'@rzj CM,\I‘G“"/J—&/J:JEE‘J‘JJ-\JJ{

L T VY O PRV 0% PO O FI VR OIS S N [ S g NS S & I Y S PRI
IR, [P ) IR b KIS O [ [ (TP RSP SR e LR
S[S ]l aed [ ) a1 By Al (SRS e (] e T[] S b
DR ) St w S e e v e (g ep] e e [ sdp 10 (2] 85
S Ll (]300 30 b (D] Tl e 6 (] L () v L mar (] 2
A EE e e ] AW THTS - Bl e A e ] ] e e (o]
Ik gt o 1T T :5T6 - (5 0] afs S ([0 Soi Dl o e [ e2) Laib

R P ra R RO

—

BREIRTEN PPy
z










P o T
Y- o

(DES

A -

PR RS
P I
FoATY - O
b ove- s

boa-

(5ol o dl o s b e e 2 1 LST & [ B U
/r.k.a_u 4’-)“1 L)LAJJi f..a.'-'u_, ‘C!L_éz-“ o u_J).Af/‘ > é)ugj1ut_m

it 85 b ) Lsbsn Dot G s 2 887/ s J &k ST -
BN S b s oy e 3 Do kB e

3500 e 34 e i gty /Wt ety A s 2 T/ 38U

b S SOV ayy ey e 3Ty [ glie gy B 55 2 ) gl

I B N R I g L
L}a&jg—c—j;r;.»q-géjbch..&jyr_}} ;:.:.-Aéjia:::’.a.ijuLoJ

a_,_[,_’_]:u )w,[Sv]Jn: :.n,[_ .f]q_‘u'b:rlu| l]"’ br,[a—]mh'iu,, lel
i IR r—-—v:-'[\,.—]a-u[P]CJ >,.:[\_,.]Cup.an}a.; J..JE EN B - YN T ! [
ERIH F (TRVE IETN- R g p kil 3 - [A] 3l [ e 3] pial 1 wdidl ) LF 23] el .-_u_llq;l-}ll;

uh"""fi“i“" \..J.l;»tn.‘_ab‘-\..-h.t._h ki Lyd - I ] hadl ek L 4L 43 [z
[ orf]erh: PRI R N3 . VR £ {"]u‘-’ P R N S |
1 "««"D]’) 5[] Lail b6 - D] gl 2 pian, F—]*—‘i*‘lt]r‘lw‘) '-5“-%[*10-3-
e N k']‘lu- il AR I T e A AP (RE N EY -:‘-—-’f.s]wl o
I 0 PR P T [T R I]m L J [ .....J;_,l‘b,g__l.w[l ST - 8)
wpp g A (F] O L (b e e e e B - -‘f!:n:,-‘g;’L‘_,_éjLaiL;::

Wad L LR e B e e ed e D O R Y PR I R

Llgrizi/ == [2




st ms gl [ Bglie SIS a a p o bk by B & 2 G 3 S

e E o N TG T W 05 /S s a2 o b

PTG G b Je S S e G e B e i 20 o 6 s

Boare g A 8 S e bl gl O 5 a3 ey e S ol IS
[abinl b lidy ¢3S0 50 573 0 e W 0L Y Ologaddly 3501 538 s

s s Jo b p B gl ey Gy ool L adad (Gt by JS - B -

B vee o sl e gyl f6dsb Las s 3 606l ke
,7“\\—.5/c:‘ie‘)}ﬁ}/;hj{}-_‘.‘lJ_-'_.J/AJ.LFEB;HJ}I4._:\)‘,/3;_-‘7;115)}&|§75
YE -

yorre— s i [ o T abd o ey LB by A 0 S Baeld e fe 3pes 5
CE B R

P AT
-,

3
IR R e TR P [i];i_fj_;-;—_; [ 4] & ar b2 [»]:-;’[;]\':L“;‘L—
R B o B e A Fad £ =L 073 [P V73 ) O RO R S P

L N L S N D L i o U PR e o E A S S
LN ER T EEURE S (KR KO R G R T PE i e R ) U 7
Tlpdame fom f U o g w31 B 0 s THF L il L o] sty L] et (3] prans] opeansltt (9]
S 1 (1] igpeally s Dlapally f [a) Remil 125 =[] 3ol ESE L eS3 [pym e i a

B O BOPIY E = By EO* TR 1'[:]J:].-f[,]_i-'.ha;[&‘..t.s.:Jmuéf[;]u;
N e I T N uaadtha” i I TR R SR T s U A O e N

Dl it By #19 = [2]oimslelusmy s [2of 3]iail 2 [g] <wirllowizs olnd - D
NE 3 B U G UNEINE IS [ N [N (o B e SR U IS R

Ve






sorim i b A e [ 2 8 Lt il e ol JSat @L‘"‘l (e
Ses Wl s taltls g okl e e sl T e/ gl

b- v - / 5;_:--‘_3\ LJJ,‘ACL:J-’L-'.)',--HJ 5_;‘) <..lﬂ:$>;__:ﬂ..2.l' djcb.fdsy
/,aL;J;lLA:,USJ

soA -z JU3 Ol s waelal Jb.dch_- alab Ay Ej‘lj adels <\A:L;>j_.l'_..a -L:JJ,-.A J{— ;—
LS8 Tt 50 !

s AA = - L;)ng /E J...alj.“ cb"]b:h){f}:"""' AJ'.JLF-U} I M‘b ,L:}Jéi ',§~.h_'
smad .‘._._.;_,.,so'u&;:&hz;.fguuﬁ.s.ywqua/za@;.@

YAY = JEM‘“?‘VALHL??‘*‘H"?‘A%’ACJ“&J'S;h‘-;""""&'i.}si
bovv s e Sudy Gy ek wo | Sty £/ a2 s | Sty Jolill ala

Py ey h B A - SEPIU N S I P B ) JCOUY N ER RN % E SN

e I S TR E i B R RV I e S O B e P et kol (RTINS s
] bl e T~ [p] Rl UgSe S bl [T by Bl [ ]l Lyl £ [U5 03 0l o] ek il 6
e = 1A ) e [ R Gl 81 B () b el SR TR ke

F 31l D o gk [ [ S i L ] Jadi [ ] et ;Pik S ] o :‘_L.aull‘fg] it
Nl N e R R A e R e P R o F
b ar w5 a0 1] B s S B bl felh 3T s radt oI 10 - ] 25y
Tl deabl © ek . 5 [05] 5l sy 21/ [F] oo D] 2 (o] Renpabae 3 o] WSS 8 ot
Sral D [ s s g ] S stk | [T (31505 s/ [E] ek LB e ] i s Jad

N TN CIER N {3 PR




v s iy feOaline BB renld IS o o o i e3Y Al Bl [ 0K
{2 — =

: : ‘DE}L‘“:‘EE;“‘HJB cobyln = a0y ..)_Cdi‘ax__{:‘j_au
o -, /.oU;_jL-.LUﬁ; sahfféjbkj}j.’.T”L:ﬁdl‘c‘_',‘cﬁ/hi-ulﬁ

Y et el G bl e s 07 (bl (nlat W Gy s Ol OV
b-vi- s N [ kil ch——J E,JL—‘ RN

i1 -

s e [ bR F & AV By el Gk o gl S
oy el sy 3o U s (A e ages s e a el e C
528

N P T e R Y T F e = Rl (o DO WS NPT N 1 PERR TPy
e R I S | R o LR VET S I IV S A W 7 VL IRy
L ) L S E L R L 6 PR ,:Ql,;f..i],_: Lol ica? =)

Cro Ll g pAd bk TR IR P
[} il viabi 7 (9] e [ - N RN I.UL tad o [p]Ay 2oy [ S m] il
D3 1S (M) oo b et Yo Wty T[0T il (FI U A [ 2] el g
SE L bty [ ] g T ke S S LAt 0I5 LoD ] b e ] (2] 30 Dl [ 5] D e () e
g T s g [F) et et [ Rl ST [ E] e ks [ o b gt/ ] g iyt
e e O B T e e E R R TR [ op e ep] ax e

Wlroipa oo o] Sl glyie 2l

G [ SV (F] e (] e ey s (Sl ksl i (FlEss me LB e |G
620 3 m i (A0 Bt b D) 1 e (o] g L) i (] f E] AV 2]
R T N s BV N LU S BRI, RN S oW VY PN P )
Frliadi 13 imilme 98 = D) Jooly 1 s [ il 530 [0 2] Tl S [ D

L] Sy o Ig) i3 s2p2 9



















B OFAY -5
L-vee — 5
S

B-1 -
Sy =0
FoAY - .
Yay — o
3o A g
= ey -
I
1 -,
T - e
s TAr -3
3o g
Ly -
PR o ]

S5 0 050 (Bl 3800 ot UL p b p Gt Aoy e § S /(S
3o s e oo el o Ml g S U b Gl
el 8 o B, I G e B S By o) G
Crd o s G ao s e o a6 o Sas pha ool Bt
o i gt ol fam i b o /) g aa G el ¢ e
B e Cand e olaed ot e g W ESI sy Bt sl

.ali))‘l Loalfy cg 2 8

el /o S Gkl AN e ans e M 3SOH o pla & -

N Y R L RV R R NCEAPSNIR S g PP N
cn ool 1 S GBS0 G e Gyl [ 0 830 [ i in S
a0l a8 G e aol [ 85 G pad s SO
Ve el — a5 s oV 35 [ § Jus 55/ T h s
é—@yﬁi/&bd@;@iﬁ@/dl&yq:ZL.EJU;\)}
@l 2 1B i Cind Sh - 8 85 G plaw e il T 0
bt b v 8 el S 8 58 sl ]

Ve s (] wE s £ [0] AW U [ ) R ot [ p ) L 1 ) ) R 08 M

B e e [ 3] e i~ LRl 3 T W = [E] il S [p3) e (1) S
T B e T RV LR S R R LY - R RN LS
R R ¥ P T R R RS E YR NN (D LRI R S UL S
aadl (g oal f [g 03] b 1Y) e d - [.'_«]_,__-hl‘_',lr_:\ LEF Al ter o 2 B85 o) Jas
PRAE L] R e /] S R [3]  GB MS plas et ) e ()
E e ] il 8 2 S 500 f (3] el [#] Ll otnd [ V] deadti AJ.,‘.\.LI,[,. ;]w»

-

.o.‘._z.t]-;.wu:l,:#uf[ts P P R g TS P o LV R (N

"[’]:‘-.'—'[U"J".‘L:”—"-‘Ig - [6;).3.\0.;:‘;-;;.\._3~(.“ﬁ - J.a::m\;fu—_
_uj;‘_ﬂ.\_‘;.u‘nJ.Jna.Cua—.;l;‘;&L.fhl]GJ&‘dvIL':JLE,"D.C}.‘_:.;-_.:--)]:E-J]:‘5#[4—])\-':#&'
RTINS - <UF § B LG (o R et 1 ) N g e [ N L R =g
- [L_]”’("[""] xpllle fay ¢ u._;muc;b,t_._,ﬁn;-‘_.lo;_w P NP RCWT Y P O 5 (“,'E.l)
C"‘[J" o “"“—’151’[ 55’*12 R RS R R S FRE TP LI GO R R L
Lndy 1oy / [9] Zuall P..:I[_,.._..;-]_—._n J:-ulfb E R RTINS L B R |
W ] T TR pa [ 1 v ) bl (38T [ cf] e 12003 [p] Al i[5
ST [ Rl o e - [ e 8] e L TR S LY - )
R P o NN I I B e R v K

L] o e ] '(“’C[C]Cl("t‘ﬁ - [,]a,<.

Y



L A

L ovA s
ERal R
3=t =Lk

YA -,
by - g

ova- 2

PRI

LI

R

5 orAr -3

S o m ol 5 Gl e o ool 2 O G50 e a4
s;@wug—m,w—wgl}@},rJ;,a;q@ch_Jfl,u

‘C.h_,,L;,u/,,—qs;i;cbd//.;u..é_-,.@;i/r.g,tnck__aji_i/_;;—q

#ﬁ]rd;;ﬁﬁ#&-ﬂutﬁ:ﬁ@ﬂ (“é!ch"u"i"h;ii'd”;;w
Lo &g ¢ 2l oS 03l ot s calta [ 01 om0 e (Lind) e S
/,gLi:;i

[ pi 315 el o ik dng ) 580 a4 O iy

ghor b Jadl mhoodil S8 G ad rai b e Juoldd OB A5 S -
glie

ke S o R 0 o e el s o 88

o el 851 e 25 3 O Sy e il YT S i 5

= b Sl e by { [E] o L [T A A iy [ o] ey T ey (2] 0 2 a2
O TS TRNPP L 13 EN- VRPN STS LR (S PEVA PPN T R (PR R SRS R

[2] mamy s [ D -]

O e N T Lo LR =F R T AR
s TRAE TN = (g e o) Rl L [ iy [0 S ) R ] A
B e e R R L R f E LT SN 0 RN (RIS
ot e (1) 3R 3P b s T 8 S s (] ) b b w0 pheT (1] By e 338
- _ - [ o] ail st sl -l

R G [P 5 POV Y % puny i UpI S [
o [E] R (Rt el (] b g 3 e 3l
[2]ssiv e ['a]f_;:‘_,- ] 85 [ §] bRy o ear

[o .y 3]s > IR b I

Yhe






R

b e s i e AW B Cndy e ke oy Dlak ke a0 OV - =/

L2y
. £ . "- 0
P s e Lae 1) U1 by /LS Ao 2y ksl I G o H"‘
PR AT s
PREOE I N | ) A - P N P W X W NN P PP S R PR RS 1PV

FITETT iy [ a3 S enyh { VOl et [ eLeadl e e/ Jaadl Ly

A

B0 ki lady o) [350 qey [0 0 e iel s Sy 0 8 : olhadll -

L T 45 T 503 e

b-te g .g)‘&ﬁ‘)ﬁg)&.ﬁc}}f;J_)\.Lﬂl;}luaq-JjJLﬂiCj‘l{-,ar.EL?JL-A‘.__JW_,A}

2 YA- N . . —_— - . — ..

Y J?‘.p\.HUEAJ'_JEH‘,L.JQ:.A&_'JJ;-‘/J-J;/&;FEJ;jJﬁeLnlik;;-,_.\GfJ
J - Al

e - Y gk 315 Caai e e idiy o 21350 pha e Gael el 05

L oer -

et g o e Ay S N HES S e S e e L BN g g e e il

Pl LA 1IN L] 5 IS 1 (3]t i by in ] [£10 7 w4 T[] el 1/ D] damly okl
(7] oo e s ([0 STir 1) e st /(0] il 13— [p] ey iy 2 - ) Y i
SR I S S PPORS WP S TCT RIS VR NP [ I R RO R R i Y )
Gl DS B0 [p) s [ Akl e [ [ g 0 ca] oW DL (3] L)
Gome [ i Lrlgid o Dov o5l e cmlabo 1T =[] Jas ey § [ b
R L R T L I e N O] 2 e L A A 1S ) i g i
N R o R A (o I B T R Y o N iy ek g o e b

) b ek /) .-









ooy my o O eagly ay dast [ B e iy 2 e e o 2 e Bl )y

s e U6 Cas ek e 2y das O e aagts LS S J o p

oo N et s /] 050 daga B Laadi b Jad Yy (S ane /it i66 Al e
Y4z -

b e L‘.f‘;-dblﬁudprﬁ,&:-Jﬁbb f{‘”}gh"—lﬁ“u‘fh"é""’dl
&A,b&f&llbﬁd'dbﬁwctm.p)'gff‘-:)gi::-b’b}pjj I

\
\_

| \?

FSm L] G O] Bl i (S by e L g ] s e ] G
n—'.»—u"bt-’-{;t P A W S - R "f[v]*;[’l): Sl o] dusits bt/ [5] <5
EH RN o RO R R R iUl CRL R G R C v e ) s [e] ehss
TR O O PRTORS TS TIPS [] At Ay sy 21 (] il 1[5 o ¢ i
[A] 3L 0 “"L‘f[f]'c‘ﬂ C-‘,a..ilu.lyll-b’-} T SPIS TR WO s PP S R N Cju.-l._nﬂ]
R H,.Jw-amrr frftele[th Jw-w[»imtbflniw it = (]SS S [y e
I Lyl o p [ BT e/ 0 5 NN E RO A AP NI
A Y by ae [ [3] 4 15_"3_141[51;213"-1&-'”[)];1-);- UL N I TR AN
N R R R ST YRR YA U L SRR S v DU

R}

ARR









LA
oW
ThY — &
yooNeY —
P L e

AT = Al

3 AE
ImAY
- rav—3

oy~
)—\1—J
3= TAr -
b-yv- ¢

W S50 4 il o s [ e W/ s e el [ 2l 13 08
Lo Al 2l g s (: $ ey A.E.JLA.LALJ):L;}ff.E:-L}F‘.__hdl
J...ﬂjc@ﬂﬁﬂ%ﬁkui:,t\dcdf!MAM#@J‘/W}QJAEP
c,iwnu,auﬂgw,c}, Jo LM ksl G125 2hsll da
L,:;:_E__J|ugdb.‘)1¢:h.,..lllo.hd_,§;uli_r;‘-)aL“jbu_:_..!li“:_-_hd.é‘}GdJ)Aﬂ|Cﬁ
[ Lo m > bas o LS bl fai B2 Y

e 8 S ikl bl o (Lu JSH e 3 Dt 3 Lets g i uu,JL,
B Lo AU AL b ) Jaugll B2 b S G paglt ia g ~-*1 3]
[ Jow Ol G2 b 8 oo

yglze il 9 28 L 6l A oy ok 01U - o -
e > T o o sty 406 or Y S8 ST R S
CJ S A (e Vangy o 50 b ey Limsbn [ 200
i Cd o e “_‘-LU'JL\JELH %}J_}j/}d) eﬁ&‘;}«s /:;:;r:_m)
g Roall 25 MJUM/%-UJLHHEQ‘I Bhy 13 35/ b L

- DRkl IR [ 1S - (a] e e bS] et (] BT A [l 2l
Pk g 315 e e G i ] e ek (205 5 A3 - [p] Rl W RN 542
e P L S P T VP I B R ) (O R | [ S T B I I S - R ST
1 ot 3G 03y ] E 1 e [ 00) Wiy Nl / [0 2] il A ) | ) ) e 1
N TR SO e ET Ry N E 0 RTE st e R Y R PRI
(O tadm 053 0l /[ ;]L:'l,-u:i;/[‘]qwl-.;.,ti\,'[_,];:[(.k._u]:[f]:p NIRRT I S B
C‘L...,[I._;]; Meb - (1 TaSl ihull L e 65— [L;]JL_![L_]d_n_J'n[.’b 3] imbglt lazm 5
f{g-«m WY 3T - [k w/[rly o r o [p] R e { 3]l i Je SR ]
AR AN C],ln_x'l pooes o) aadl [s-]anL.li Al f ] dadt "I.-u [V ede 11ie 1 (3] [ s d
BN T [T S O P e ]t s 138 - by 'L‘=_ih
I S U u)o f[2] e _#-J'/Llu‘ 'w«'ﬂ['ldﬁ-oﬂ' O RSy )
N R RN L W0 = R e B[ p v el st A ww é
ST LT D] S g D] e e f 3] B [Mrjj-u_f—»f[cjwt:L‘f[bujnmfw e
FIE] oG 3 f gp v C]f_l, ﬂ/[u]mh:,ulQJ|L|ﬁll LU NI .a].m.
wh[u_la]u..aﬁal'\zjlr.g\ .-__a.n__h‘;umllli = [g} opslas e E;J‘w,[cj-g t}uj[bnr— a].a\ T

Car] VR o [0] Wy 3 Mgy S [F ]t [ B 3] et st f [ B ipadlae :\glz [2)
Mu)h.J\n_Jih_r[JcJL.hcrtdtf [ R R R - R N e S e e s BYECRT P
= [ 3] s L..ugf[_n a]J; a3 - [ . s-n:}JJ,".,.hafL]rnll-u_u..mnolc-_«_éf',‘u
an Sy - u"if[r]&[_»] Lasl 1 ][] el [ 2] 5,5 sahi f 5] dabl : M}[J]JJ CJf[y] hly T30 B4

11

Yy



J-TW - b \';&LL}JJJ.daa/S‘:bJ-;&Ld;;t_J[ﬁ\J/c{):-dc.nJL;v—,lff):-
= it - o A . . S I P . — . oL i .
pove oot ie S OS5 O ey [ ket e f Tl el g s U
oo il eda g SV Jally A g OB J ki Ly deE ol g

foaos gk &b

S~ |

5owr-g ._UL;}:/&LI*LT_;,ijglg_‘mg;mc,;yﬁ;asu,_ 5

A Tl
25 gl i SN e 65 Dglee 6,83 83 b Caead gl - b e
5 AYY - D .JUJ/JL—J))[,:/.L:»J/‘;urJ 'I_,A}JL.AJ-LJ L-‘b(cf)fur}#)
,5 ‘::{;_:J“JF“-’Q’ MLL:.AJJJQHU.UJLJ l&aﬁhra.:,‘}p;f& e
3= TAA :4.-)} A);.L(La)}#f._ﬁ.@‘}afa,l_n!t)b r}/{..] J_A_‘r.‘;).k’d

.o'JJ)H.-_’,U:J Eb_‘u.TJ‘aJ_JUc..JJJh.-_JS 10

N EEORE PR IR UMY, (R E I S I ) R P o R 5 PR
Ny ('] by J IJI‘-EHY)#JL&‘JFJ—LFJIIJUI\J;A.“[J NI I EWEN, PP PIF S TEI
W e ] el e g 3 - [ e L et el ) o O S ) 0 ek (01 W)
G T 5 B 7 NN P P O B S B U R e N R T O
b 3&"[4»]*_*?3“‘[—‘]1#5“';‘[5 cf T A S ) Bl uing 5 > awad
R il ol SO M e J gt (25 1  [F] m a [B) S  r]
R R ) PRI SRR o] AR -,-aﬁttlutn~:-«abu;£ NESIL R T e

(.p ﬁ].a_u:.o-_, (310t [F ]_a. QP R ST JJFJ D]._r"J[r]._*"’3 oom 3T - [_.]

Fl(plowsire [ [F) e e R - SN S 2 SR CH Y L

ail a_,-s;[;.,]a»i .B(Jj[\.ajwu JJJbJ,.sJu-:.[u A1 Ja03d [ x)iaii ses [S120
L@w[;u[u T I R T Pt R T o o VR Gl B P SR o

&3 Jnfj'[ ]f;f IAJJ"[V]))JL]A_(J,‘J afJ’L]lb,-)nlr.l‘—\_.f[L‘,]-ﬂ-;[.— -J]Jp} 29
L) Al "JJJ‘F[‘—’]‘f[I‘]“ YA rl

Y









soreres Joz dl ot - Jo by Sl o J > 4l fdsla /5 - Ty
Y T i Tw i T o el 1O D 2 s T g et
3 Sa M A0 eSO Bl b s i kS Bl A S UL S5 des
N Ty R WCCH g Sats LS 3 oy o Sk Bl T o U

L_JJ-.:,LC c_,-‘fﬁt~:-.huf.hd|:-.hdahud....§u.b .EJ-LUL;- $

A._du\JJ .:-A‘,;.hudu.bdi:a-u)_afc)‘l C_,.‘_;‘_,J\’Haa-mf

o, Oy o A @fJ‘.c-ﬂg-b-.-eﬂ%-—'fclgb—?u-_aﬁétbq-/cf

bowiog pe s L0y m 2 b p i L Yy 2 T o

P ppe radande b bacad gl e npd by
by} e i3y e S e L_;.Uk;%i.b_; 10

e e e L T I e e T Il 5 E LT

T3 - (] il :;&J{[,‘;]Ij:ﬁfﬂi—;— ;E{[{]u,: S e G Rt
aeliy) : \.‘G'lb)f[cl'\ufa s d - [Fllal ok Jo SR - (r]fJ;[,]SC Salrg 5
fm B = @ty = o/ oy o g e ubdj‘[djf:— (G k=5 - (1] e J,‘»)U’[Ju]
DR S P B UL Cuvd'f[:-]wh M a L A ST = A
JeFi sl p rr [0 [ =] e bt o F abad [ [ Ll Sl ,JJiI[C]CJ-:-.-ID - Elae

LE) AL ) By ey e e ol e

Y



“,..'153! Juaill

Sual) B clalial) a5 A dbas g 358 0 el

-

dadia VY
Ay A O e 188 Ga i Aoy

Loyl ot sias oo ciladd (o b s 3jale 3 )8 (0l o 4 s Lea JilI ¢

AdaaY cra 5ail ads o Cunl (a5 Tnasal (o il T il | aatlh ¢ L dzS
nlall a0 Al ) gt LRSS iy 5 ) T A8 apanll L of a1 5 pealld
Lo IS o355 i) ooy sf 30 8 ) (1 e glaall e Sl Uighans Ll W) o padhaall
Juany of Baall G LS 28 Basea Aiaua ) 3 gy Sll3 G ol o laY t._'n’}':-
Als e GiaTi lae i) allecly Blai 4 5 i dlle (e 3 jala @) o il
S o dayal o 0l i a g o il AU e 0 i) k) QU Bl il
BB RS AL pilian o ¢ pay LS dlallan S (3 g sl ot iy Sl

Loy 5 gan paail 83 eiazaly ) gl Jlael G a FFY Al VAV o jedn ) 85 5 Baiah (M ua pgdl) (AP (i) i)
JSAN i A 51y " paanigl Jilsall g il A Y o@atall dhe ) Jga A0 ) LSl pall ) "alae V) Ay oo lie
) P jhan Y B guatall A2} A 3 7 § il i)

ol (3 3iaall AN Y Liinf il a8y Mouilay cullally ot A (A 53y Qe y (g o g (s0a) L malpay " 1oall o gl 5y
LAl igdally 578 0

1A g liila e il 458 L e VYTV Ve Gaiiall (VY o 59l ) (U Lippert ) Ul Gidad elaSall é,ul:" o graillt Y
O (b 88 K ady cauiaall g i Sy il agle AN Sy tgida giaady bk Tt Y (S o1 pm AT (e gyl Cpunalt pft
U aa g b Y At UK cyae caa gl UK ) JA B el ALy dgelly pannitl] ) Aigly Cluaally ShiallS Jall
il U B8 aa S (0150 ciilay cua e 5 (g3a) Liu g adlpo taale (A Cpadiall g gy o nlh Alim (IS sy kel Y
o b i e om0 gl i gan pa 03 2hma o w8 3] Gy Sagead a5 Y gl D 00 il LG JSLE 0 gan e 0 S
& 38 508 fy il iy 30 gny pel e Cale g pgll gl il Bl pall Y Aleall Tudi ) JadF pa cpadiall ey b iy naaly
VN0 pa o Ailali y 4l 3y g agle iy St phe Bdlag y iy S A 45y g OIS (i il ety il pall ol auaieall
aladll ((YAMYAAY f paaniyd oS /5 alall) iladoa 236 o(4. Miller) Jhse Gisiad el ciliah A sbi¥1 3" Aagial o 0t 7
Y P 1Y 0 Cllaiall 1310 gy ) Liny o045 £79 XY mYT oYY o chaiall WJ3Y

- No¥ daiall cYa0A iiu'h.')_a.nc._l:hé(h\ﬂ. u:nw)u]_ﬁ:\.l.ﬂ:‘gﬂ;ﬂ.‘a @Lﬁa'd‘,ﬂi‘)‘aﬁ‘éﬁw st o !

YYy



Lo sf a8 ) Y Ta gn B iy ¥ cca i (o cila slaall g oy Lgiiaal
Lo (i 58 3501 218 O L g 05 558 0y i35 (o Lo ity (b, il
S e gy Lad ALY oIS ginal 5
do g ady caladi Ll W) o iadl QUi gl g 5 Ll @5 3l il o glaall Alliza o2 4
b Adaal LY N aal b le @ T gl (3 308y Cull o ga duimy 0
Ligaall odgh alaiy 8 acldll 0580 e AU Ciaalll o (gl o glall 5 cliuzaly M 5y 55
il el g o AN 48 Lol cul€ copal) @l 3 Ml bpudd) 3 el Cinal 3l
53S Call el aie Tl Al Malaiy () 3 graall” (IS sall JS) ) bl
At Jacaiy 5 25 38 Ua 5 OAS Al Aina Juiaiy Gl g cpll ) gl Jran (32all 0152 20
Lenily el dysha (e 3 2ie Aabll e pgdast 5 ) b smaniy el | 550l o8 | S clalall (1
5 Sl y Ouadlial) oLl ny Mol 1) 3 gmaall® (Sa (0 B 1S )

ripe S Y Lt of L it s i) T (g0 it (86 3 B8 0y By il =
Gt oo shgala L 2y My A0 daial) ¢ e galall alaall (V471 tug ) Talna e Ay 5f (3 50 Al MRl g dlalit ¢ 3K )
LSk
V0 YN Y claiaall (0391 dnall () AYA e 0) coilna dlad i ] R "o ) A ISk oyl
((YA19) adad st ((VAVA_YAGY (o ) ol e 1 (CLT, Tornberg) § )55 (a3 g Jl & Sl « 84 oyl
LVAIV1R70 g ) Milaa pde 30 A dielih Causf $0) 4 daidial)
sl i Aot «(Pavet de Courteille) (gl 58 343l (C. Barbier de Meynard) Jlise 32 4 b (Giad ¢"Caadll 7 5 3a" 653 ytaall
Lﬁ‘_).il.“ ‘G.L’Jl alaall s(\ 111 “‘—‘JJ*-') X1 i;;uuli L‘_|Lub.\“ {.uns ci.yl.\.,l!i Laalall Lii'UJ.ﬁ.u ﬁ(Chﬁrles Pellat) S,u d_)Lﬁ h’;u:J
ATAY AYYA AT
¥4 Zaiiall ol Slaall (€421 ATAZASN YOV ol ja ) cdalaa s pde <Maally ool Lall g U5 8 aliitali® eg 3380
a5y g o 5 akal 8 TR AN U i il sgaall f ) pidia o F, Sayyid ) S o a3 "sleSally JGhY clih (Jal o
Yo daiall (Y400 G aldl) Ve ol QUSI
P04 Radiall o 28 sladdt (1847 AY T 5 ali) Tala o O daly eMaa g A YT TR ol
ol ataall ((YAA Riaall) (-a VTOYV_1T0L 5Ll clalpe R (Y g Lagha Mcaad a Ll b caldl e s cbaall o
OB oA Ly 14A1 4T Cladlall
ColSlay B fae e Buiad (VA oot ftalt abaall (1447187 ) Tadia o ey Ty yf e s il oy A" gaiiall
LY -7 liaiiall ¢(Jacqueline Sublet ) 4l s
Oaidl ATASYTY cliniall o1 44T 4AR (g ) (5 sant pSadl 2e e (B (¥ 30— YAY o giall) oo Dlua gy L o a2l
PP i P P
spabs The Hague) (D.M. Dunlop) qeslis (3ofiad ol Badta y Lalie pa gqs pall il "dalall o pom aafia® o doual)
AYONYY [ (VAY4 el gy
Al- Sijistdni, The Muntakhab Siwan al-Hikma, Arabic text, Introduction and Indices, Edited by D.M. Dunlop
(The Hague, Paris, New York, 1979).
soafaliad o
M. Steinschneider, «Thabit ("Thebit") ben Korra. Bibliographische Notizy, Zeitschrift fiir Mathematik u. Physik,
XVIII 4, (1873), pp. 331-338. .
ol it
D. Chwolson, Die Ssabier und der Ssabismus, vol. 1, 8t. Petersburg, 1856, reprint Amesterdam, 1965), pp. 546-
567; E. Wiedemann, «Uber Tabit ben Qurra, sein Leben und Wirken» in Aufsdtze zur arabischen Wissenschafis-
Geschichte (Hildesheim, 1970), vol. 2, pp. 548-578; R. Morelon, Thabit ibn Qurra: (Euvres d'astronomie:
(Paris, 1987), pp. XI-XIX.

YYA



Caai) daf cdallan aud yi off AT 3N g Bl 134 8 cpazal o iy "Aiga iy
G La 3 el B35 sall Glha el ) 5o 5 58058 0 il b Laulal
G alaiy A CAY Al ol 5 jlcaall oSLal aal e 5 21 45iae e G oo el
Al (e 5 e gundl

Uia Fadm jlusa 23 (g2 il 13a 235 ol ol 3 Aalal) Gyl 8 e
o3l ya Cuaall 13 S dlae g0 yean A ULS O 431,00 085 Q) o Eaa Py
e Sl ¢l QLS e (348 (gan o (o DN 8 92 Y) 55 ¢ unga (1 2ans e
(s ga O ana AU AL GLE Haa 5 OIDA (e g Al ol G da I e ol
@21 858 oy il Akl ol W1 8 iU shada (e Bl Aaga (e didge 2y
O DD 4l Ao 0 U A alll 40 o aell willa Shad pall dlld 8 1S
S plaa) tlgbe ccband a3a) Lol Aldina 4l 5l 038 A0 ) Mtk Y 4oe dindacay
i Lgaldl 01 5 jaall iliDall 5 — adally Al 35 403 Bay JSBE Y by — )
4 pa digia 15l 5 capins SV E Y pa L W g (i 3o (i e 4 Saial e
A amal S o i 1 Gl gL allae ] g adlan sl )8 iS5 3 A gl
i) b palus Gl o fllia S L3 ) 5 A3 sl A el L iy IS 3L
allly s gl salg il y oW1 Adine o 35 e ddiad 4t oLl e ciled 35 4 i
Al o2a 583y a0 Y icha ol gp palie i S gl Caaall 13 e Ly el
o3\l Juma Cua A3 8 S o8 Ay i aliolatly 0 (o ol ¥l dda ) SN LS
CLIS JL s (o 3l Aagana e 3301 038 (585 0f Uin Loga sl g 3a (8 2ama aa
Sl 138 Jgema b Caelu of 5 A0 Ly Bl Y Slaky G Al & 3 ¢ kel

SRE ST R JUP PRV ROy SRLN LA PR FI PRQL YU GRLRY
Sy e el AVY e (28 25 38 anga 0t G iy LESSD oG 13y ALalal) g yRa)

("JI-\i.‘l @JU“ ‘q.\h‘.\“ u.}.h“ ;'ljj‘.“ c.‘JJ ‘... mb :\-iaul-'\lb’\i-\-\“ L'_I'ﬂa.nn q!.hh tJLG Ué:‘“ slalall 2o 5’ 5)55 sl Uﬂ ¢
alaig ey 5 el o beill sladl el pi e g B el e sV AV Gl ) Tabas e Zay Sf o aaladl pad daaa (s
alaalh (d il 5 pukilt gt Ao g gal) s((Baghdad» ‘(A A. D'u_n) S8 I\_\li.La,,i CA'LJ _(\ AT :L‘L\JJ.H) "q.ﬂ.\.i.ﬁ\ ghall
AYLAYY a3

gl JS8 A% a 3 pagll CH ¢at Wpa o1 (A A 8 Slzaall T ) Al g e S 3 sl iy he
ST a ) YA TAS b aill o 3 sladll (Ch, Pellat) S 4asl ) s Gaiadll il

P daieall o330 alpeall $eioe N iy SIS o st Y

AR



&) e gy AN ¢S AN " g (9 2ana Y f Dy 5y g e 3 U8 S s
oo B Y e mas¥l o Led e a8 B 5Se IS8 Moy ) daay 28 3l
Dlpall 40 ale A g4y e o
Sl alaill L U U 038 S ji) 5 o ga 0 dama e Gl CilBe Jga g
aladl ddianty alal o calaiy (N A a5 xic 378 (b el (8 deaa Juiid 28 Al
ihaidl oda Jya Aadall die Gl elale de gana 8 4ol Q3 Lial oo 5 calae cpalsy
QAN Gy ¢ 58 dmyy 5l Jpedll lil) e oas g alalll LY S poen (36
Jsa ool LitlSaly g e sanall 028 (paia i oW Joa {8 &8 U Centisliy e
ot ST a9 (i s 2 (g g 01 o 878 il S g gl T 1L iyl
o) ALl Dlal Lea 1533 3) 0l anm (i Comg ¢S5 o clhaally 3 galall o3 g sl &
oust) el 38 B G )eal G (e Liniag oo M Liailita cnd 1501 038 G celld
Al Auigh) ale ¢ pun sa 09 Conuadl G Lk W g ¢ an 3a (33 dama Bl g any A yell 530
aay ol ) 1SSally Lalatiad ST (S an 3 0 Fras Laatal Gy calinll 3 )8 8 s
cmally dana o o0 Lavic gy, sl 138 Jhay gasa o3 (5T 6878 0 call 090 )
1 of e pnndl 134 ¢giSy B SN oAW1 g o gl ol e IS Sy 42
dalisn b Coadl P& ¢anga 3 ueall () Apanilly i3l 428 50 Miay S TaaY
Ler Sy 0 of slaalt L 15 5 Bl p lail) dalinn 3 431 phans Zpsilal el
AU Jghaall guia sl 1S a8 50 il o as ga ¢ Taene
Y Ll G ¢ Sl by Coall (o age i alad 285058 Gl LS 1AL
S o)y L8 A a5 Wy el iy S5 o Tiane 1S il ga p ol gl Taded ity
A Jaay of 8 el ) Jaiiie Ols Aigaa i pale Jpand F LilTaily a5 A

iy L Rl p sl b ) asinn S Ay 250 ol cpmal) e g (oH Tl i) 4S5 0 coyll S Rl i A
AY. Aal.m“anw'wb"_).h.l‘t"_)ﬂaw‘,u_,nul.\aa.n-\y,‘w&d:‘,umfhln‘tuwuhmhdiaul‘_h;})

oe 48U )L-N"'q-‘d-‘“u Magaple aed C3gd IS Gy peih g (nse gidesil) s Gagioa® S ETE G ol B g il cexs
O (Al i OF daiall ((VAYY iy 5wl) (C. E. Sachau) y-2is 34iad «Chronologie orientalischer Valker "ahadl oy sl
A..USUJ;HmLud,u.anu.“a_,:-.\.“@Jhﬂiﬂﬁh)qs“uyqudmuulﬁ‘ﬂattuyc.\.ﬁ_).g‘.]u_md:n_)_,h_,cg.l_,_»\“
o Blally wuall Jue A3 fgalls oo aae 8 pad yily Gall dll o 33 ppaal qeld (Y0 Raiiall) Cuiduall sbalall 3 3 gt 3l
" s_“.\N.u;L-mlnMLun_,
l_)l_yn_u_,_)dd_,ow;‘;éﬂ|,_,.u.u_,-‘_,.ut.ﬂ_,-d_,a‘\.mdlm_, SN o gl ga "agiuI Al A agale dafy 4 o Jhialy

A



oS0 iy A asal Al pually izl N A S AT Al G ai Wy g s By
Lan o LS ¢ aall Lagal) Sl y ety pually ul’ LagsiS ity 5 i€ (g pual)
omalall a8l 5 jolean Y UG Lan g 643 jally ot Jlee | AadE (o Angal of o3
o B il (g e puSlaall i)y A sty Y3 laainy Lol Sl prany o8 ¥
eanll I3 e S L Tle U ccnd TiSan o5 ) ety ol
O dene aa Mok Y 4l gua g dny 1 N UTEWYY 22085 (e LS ) a1 02a JS
Seld fyume poal of oy oy g ga o T st Gl Aall Gl 13 fuzmail ¢ gaaga
Cilaluse gupad A Jae Y easailly g o ga 3 Cuuall dah (g3l Byl adiy e

G S el 538 8 I Ky i yad o ¢p sladly iialy l y Ziualil] gy )15 ) Aguallly AFan'Y) 3 S e oG 8
ol ol 31 Sy Gl pgd S 35 gede 3 pmall 03 (gl (has gonlih il (3 pal (IS5 5 e3aBY i) A OV
oy o O i) o3 Lo T o glaall (o 0 130 g ) ety A0 g Bl conalpall iy b Ay iy yulf e
13a oo calad e 3£y WIS cagiatlly 8758 oy ld skl (G sk o Lalas JRCY oy 5l cpn Gy paal Sile laal) ppant fasg stial
A i b L)y Al bl all a g (iods Lo 20 cp it JS B (e 1S A8 o Bl A el JS8y 9 4 5é adll
o ge 4l O palall Juamatl] 13 Ba i s a3 080 1T o 3 (5T 0 AT 4] 45 g Cini Bin el dliumas i yina
aag ) A geay g g ga

gale palad cllia S Ja Thalill e g gill 138 peaall olld & l7a i olia 1S Ja P EL LI L
Aia, e A 8 e il Ja $ALL o lally cpall 2l 38y Galadal el e Cilisa ¢ pally o QS8 ¢ iy
LGia g b dieay g3 g gl B Plgagh o poanll ol i | gill g5 o8 A0diall 0S5 o8 A Lggail) €N Jadad S 2T Y
gl 13d Uin 5ha 5% o Y1 A8y Y 308 5 a0 Led sl 1538 3l pasland (i3S () pagdy W gazaet aag o} cAllLa il
3 dlaall cagh B 55 Gpals (hias €5YFY U ) g ) AAS AN vaa esl jun olSs 55 o it A ghaiia (WLl Za il
L S el 80 sl g o e s 88 g a2 lia (o3 oL g paalh G U 038 Cum cadh ol Y aail (199 (Gkat)
Sty Al 034 7 A5 uia ply, WMany {ymty (G lad 4isny [plainl Lo bt s Uahf ], Ciiall (e Bya DUl | pliy of
O gt ol dgn Jaa 13 30 Laleall R Gy ola s Jutng (5308, Lpiall (55l Alaal oy g8 5 pally g8 gW on, Lkl 5 0l
Lt dga yIF cilat d SRuadal pgladt £ 58 o5 8l gl all Gl (5 SpgS ey Lieall 5 g5 Lol Gpaell Tty LipSuadl jae
Fall Gl S ) gl Lgnadlay gl G o | IS 3 )y sh i pgd Sl paliad YT Cbiunal Aalaally kS
Cay EART e o el B AR D2l 51l L) CusdY Llall agle W N Alnnill Liles 4 Lafay dallia Yieof Lisll ) gand]
G oaa i ¥ o8 Galaly Akl o ghally G L ge 0 seme (A Lbeall G g 3w —0IH gl gl o Ty el el
Leall LAl 30 o yyoatily cydgalt o3 &1 ) g )1 el (g3 Y AMleuallh Aiualill ) Aguailly t5f Thuialy i1 o glall g ilcaly ) 3 L)
8 o 8 Al 3 il 2 adt o3 B el et Telia (edy Led Sl Qs e el JSY abilll gl Ay a5l
G it p | Gl Sl e Jpa Zia0 Dslad L aad; (TEY daduall Mo i) dall (Sa Dla il Leadi i
.Tamara M. Green, The City of the Moon God, Leiden, 1992 :p! ja¥ (e 1a5¥ 295
A 8 T gl ol Sy AT Agn e Ay pully Ci i Faadt il W S5 oin ol Lgdia ) cctult S AasY ppanams
Lapalls LSS cppaat p e ) candiyy ([£9-1A om (VAR oy ) Ll Gl 1 Zgpal Y a7 eclba 3 g 5" A3 pudly
e Tl T3 W iy A ke cgabie apan Tty pually ol alt UindY i e gl Sl 18 o8 43) gy 2ty puly LSS 50 Gy
Ol il ol y palal dbamnt g oy 8 Lag g ARl adgy 3738 0 ol 43 L il il
ALy et ol o pabadll ity pualt o yLalh Gy 3 Ay il il pall LiSa LA e aaf atllin ¢ e 25l G iy 050
O T8 e Lo i 1Y Cpaiunalh il A 8 T pual y o gas pal) Yy codland Ak (0 5 0 ) ypeliall sl of i e 4 iy
EU" 0 5530 ) (g0 (Cl Coalinly i g) AN 0 pial 130 G ) Melld (B b ATl Sy e g5 T 8 LN yialE il
‘}_ll‘::ln[\\'l LLAIc";LMI@ﬁ'] ,',.Lﬂlit‘..:\!,_,:dh',‘ @ﬂ‘ﬂbm‘uyu.‘n ;L&ﬁ&i}dﬂ&nnhﬁc&ﬁ%"b&j‘
U'I! Lyh ‘[E-T Y% dadiall iz (g (3g8ad o€ Y19 dadiall id_’,‘il .\LA“ s(MuIIer) _)‘J“_',.ﬁu' s"oL_l.'H‘ L.)J'.P"] i.._\_*.u.a‘ U.I‘
a Uaghiay oY 201 ol )yl EATY Ui yom Ui o giibad Aa phaiia] 43 i K2l dadl o il (3] D pall o glaiall i aslly
bl g g A palh g%y 138y [P 045 0% (31 1 cY £ 0V Ll M A (e b €5V E VY o, M Ve Y (Carullah) &
A L iy ey o8 38 L8 51 5y 5l ml] il il on Gyt S 2y 13 4 s o 1 iy 3 jmy L g g 4yl 5151
OB 1A e 5 Gy N 0S8 g bt f bl cadiy Qalaia 5,08 30 ki Y 3 caSpe b 134 CSE Ao pal) ) Ty s
el il AN a3 an st ol iy Y T gal | pamall ol 6 St du lee S g eanend a5 ) ulaall ladl fd o Jhally
b oY Sy M a1 Aan 5 anl gy Niia L (S 5 S0 (B (S IS0 Al (A5 s (B (i 3mndll gy Ll 4 gl
O g Gl e F LA 0 I I e gy e g B Ty el iyt Eliad

AAR|



Csms 30 (s dand pa g glat el Cida g il Galliad 5 dginial Cilaloadl g 7 glaill
Al daas aa 8 aiie dlia o Buila g "l g A" e 31 AN G aa 53y
acdl ) Jalana (o dra uinnd a4l gy Aaudill L8 LS Gllill dle A allae e Liany
Sl oy il ades sl (ARG Lay 5 g AL 43 joa g 413 (5 g0 6D el
gy A

zaall (o i3 ol y ddiliall (e catipie Jal e e J31578 o i 1S
O™ (e il cpall 138 liiel LY agaetine adld ¢ plgiill Leglt (a1l cdiall
gDl allall o Tpa S8 At jlaad S gl Ailazall lic WY 13 GAS 5 ¢S
Jmall ad oyl Ly A gl Qi () (o aly gainaS 4y J gl o8l S JiSy o L fa
ailla g Let ol Bay Ldall Aelaia ¥l 380 jall gad aull 3o g Ly Bsiall prea o
Craaliall ) Aguall CLBYY (e 0 pdaial) slalall (e dpaall S g s Baga gll (S5 o
Ailal ey Ualae caddl 4 4% (e 2aldiey ) iUSS psen Uy g Angd
Cra 1 Ja (Baii dd p € 855 La Llle ol el A Lain ) a8 31 o2 G Wy
sl Ll a5 o i 6B il Y g 40l A8 53 Cad L) 10 galt S (e plaia Yl
o All padny o st ¢ (e (AN Craaill B alle LWL S (531 o laiaY)
gdomal) g laitl Aalull 4l 5 S (A Mall il peaia 35 LS ¢pDlull] Lasale

13 b dall o L 508 e g aalaay 5 5 daall e Taald 5758 o ool 8
Loadd il il gl el 1 Jpaa gl cra 4500 A0 ) o 5aii daiay ol g . jucall
AN g ) 25 pe Ui i (g 1l i dedaus ye Ladpai coda ol
fomsa (2 e (53051 Ly ¢(as g (i Fna e (o Ll oo i IS 45l
A5 sl aay L iz (il A jaall a2 gd sLgall (a0 antl g aea g anaslig aayy
(s o) Olimn (it ) (ialy N g (e codliad g ctadl Y il il g 4s3aDE
e Jal 0 slatial o Jandl MY T8 Gan g 211 gas g (09 pani e 433345

Ah

:l,ﬂ:&“uafa"i (%3 mﬁ#&d‘w‘nhip l:.\u“)d&b
R. Rashed et C. Houzel: Recherche et enseignement des mathématiques au IXe siécle, Le Recueil de
propositions géométriques de Na'im ibn Musa, Peeters (Louvain, Paris, 2004)

Y'Y



OSaall ya I a it 13a g3 el ol Cilia A28 jaal T %0a cad M JIy Lay (Y
B8 ol (DA e S Calauiin

WO K PLE PERLPYIACR I LTS SPIUIAI: IF UV S VUV BUEUIIE BN
it 0y L jall Y Llis ) A3 gl clilgall (a pizal) Samlf i pas (im Lo i
e Bsa ) SN Y cLuagad N M gl 5 58I Y Alall ccilil 5all 53a
ol LS 51 sunlt Gasala il "anall ale Y Janadi? g (g ol Ml it
O (iS5 o aallad " Tavnall” 5 ¢l "J a1 L (ha Bu3e Cilan il daal ye
a8 0 ebally atitly et 4 Jany S 53 Ghagall Ll il oLinll 038 S
saaly JSTag )5 S oopiagall Gila cp el Ly cdan illy a3 adl Siag oy
3) colilli La Ao Jads cpead 58 i Jla 581 a0 a0 LSl LYy 5 A
aly gadudy Gl 550l 228 (itagdll ()

¢ gmandl IS 8 2 gl cpamly 0 aaly caga sall aa 5l gy 808 o i LS
3y ABad) )y samall (IUA 05 Baaly 18 ] G55 o iy gl il (s2a

o] AT amy a5 S 5 Lyl DY) aal Ay AN B 08 lld e

cliaaly M g U5 85758 5y i Uilalas of A0 pualh () AT Lgany y AU
O 0 Al (A i e Tl g 0 et o230y (3 (g3 el (A cyaily

578 Ol ol pilala gty 8 ASHUL aladl) ) A4S La ) (Y e

A Tl gyl
;Lﬁllh C_A‘J R

«Problems of the transmission of the Greek scientific thought into Arabic: examples from mathematics and
opticsy, History of Science, 27 (1989), pp. 199-209;
N 3 gasle 2] 3

Optique et mathématiques: Recherches sur l'histoire de la pensée scientifique en arabe, Variorum Reprints

(Aldershot, 1992), pp. 199-209.
1§35 S OB i o s A ol o 85 Im ¢
F. J. Carmody, The astronomical works of Thabit b. Qurra, Berkeley / Los Angeles, 1960;
FCETTIRN

A. Bjornbo, «Thabits Werk iiber den Transversalenstazy «Abhandlungen zur Geschichte der Naturwissenschaften
und der Medizin, 7, 1924;
1y il

F. Buckner, «Die Schrift iiber den Qarastin von Thabit b. Qurray Sitzungsberichte der physikalish-
medizinischen Sozietit in Erlangen Bd 52-53. (1920/21), pp. 141-188.

VY



Al AT 0y Sy 08 Op Gl 1l O dend I QS mies 3
Jsmal plaind lle 315 G Taliiad a0 A5ia aidl) 255 ualuadl 32)) 0
dstall D G amlod O guaall Llo sl LS saled Lo alhl ai L
i€ 3da glada 2%all A e b A o ol Ol G Pl jats s 0l sy
sl W Sl Aal) (31 )50 daia (g3N ga ALilall (e g ill b38 O g bl Ay
AV YEA/ATEY o A4l b el 1 i

Dl G patl o o et Glo o Ty B0 caaay i g 3 408iae slaud W y"
S e Aia La )S5 oy o3 g pe 00 308 0 Gl Guaall s HS3 e Jails (bl
VA 3R L S el Lgialli coliainly slifiud Lo
A J g gl ol aal J g Sl (gl Al A8 M o30S T Y

VYV ale (o paill 5ol 3) i) e 0y pymy (i el 2Dl g )8 () Apuailly G
1 (o) Al L Cpmanny T Al e 0o (A 4] ey Lad 33 AT
(;5";JH'““AA?Lch“JG-&CJ‘CHJM‘JU‘JL“‘quU‘é‘S‘“Pﬁgﬁﬁﬁy c:\.i:_)é
Al ey addll 3ali; el 309 ale e Bl e pde a8 Guedld) o g
J;‘_,]\@M‘eﬁajsﬁim‘w‘w\)&gs&mUaﬁmn.ighn_),,\c-‘a
AYT ple 50l o Ge 3N 8 () Bonell YOV ole iia el (e o dally
Gle 3 05K el 4 Y gina 138 Al pall 5 pamy used oy Liad gay cadlall
Gadl Gujgidl Bl LS il 23Sy Lo iy Lhuad Y A Au Gy lap
Loadd gl 13 05 oMY paial

(K. Garbers) jybé A0\ 3y (H. Ritter) A el &8 ((Kaprihin) 1 4h S Jysiband Alaylaiddi ol
Ein Werk Tabit b. Qurra's iiber ebene Sonnenuhren, Dissertation (Hamburg / Gottingen, 1936); Lo
liagl aad )

E. Bessel-Hagen, O. Spies, «Tabit b. Qurra's Abhandlung iiber einen halbregelmdssigen Vierzehnflichnery, in
Quellen und Studien zur Geschichte der Math. und Phys., B.1 (Berlin 1932), pp. 186-198;
R. Morelon, Euvres d'astronomie, p. 301.
AT Gadeall MelaSall Ay o hiill
V=0T imiaal) el ddpall (Nl I gaiall

A1



Aual) B clalfiadl clualy ) 8878 cp cull allis YooY
gmab o L ey Y 3 ydlie Jai all e 338 (o il Cadh il ) U )
Ak aig el dnigh (SN AULLYL Jady g8y faca Sl adan Y
e Y T (Lgd gl 3 Al cpaall (o Ghase S ol o 5 il y MalacY)
Liclaial 35 ) o jaoall o colalinadil ciduzly 5 & 400 Glb callac ] o 0
@iy aalis € 8 5aal sie il fuSl oda G lazal s 5% of Cay canall 13a 8 Lia
SRCy M @ial 4y e cllill gle i ol Jaall B clalinal aasiul 4
g gall oy Lehala 5 Lgfie oy gz g pall clld (8 A8 el AN AfLunall sl o A Jnd
Ll ot 33 ) ol LSS0 "1 Sl g A Gl g 4 anad (55 (530
Uing yaafly o L 1) 0170 ghass il 40€ i jiall i clalinadlll i (300 5k
L) cilia g Jlac] 3500 (g gan 203 Y Lld ¢ jauall 8 cilalinadl duaia 6 40 e

Al Guallgnien

Loy yaall adad Aalise 5" ;0 g AN oy gliall 03 (g gu bl LD S SN
Ll gl g odf 8 ALIEM 5 (MRS Clatinall Aaline " M ELSAN ALS (2N
O malad A ANEA g il Lgaua g ) A 80 55 A 8 Mgdana g
il dagal

Claline (g gar 2day ot a2l 2y e30 Col J1 53 aasda jlll CUSS Cilaled (380 4T
i dgaiall JISSY sda alaal

e e STt gl Y 6 G o 5500 Aty o3 (KA Pad dadauall SV (e Ll"
Gy lae il ‘_,.ilé‘f\.'nl,hu‘!u dayaall g gl TS e 6t g ¢ allil adaill oo

Al ki dsle Gy, dat e
B, A. Rosenfeld & A. T. Grigorian, «Thabit ibn Qurray, Dictionary of Scientific Biography, vol XIII (1976), pp.
288-295.
R. Morelon, Guvres d'astronomie, pp. 93-112. : jai '
AA il (Gl
el pal;
E.Wiedemann, «Die Schrift iiber den Qarastiny Bibliotheca Mathematica, 12.3 (1911-12), pp. 21-39;
biste ¢ Lapasiny ey L 5 g «ollad 1 45525 i) 134 i in ol ! sl il L 5 393 ym
Kh. Jaouiche, Le livre du Qarastian de Tabit ibn Qurra, Leiden, 1976.
oS Ll ke

W. R. Knorr, « Ancient sciences of the medieval tradition of mechanicsy, in Supplemento agii annali dell Istituto
e Museo di Storia della Scienza, Fasc. 2 (Forence, 1982).

Yo



T30 5 400} cye AT L ASAY b Falunal AN Ly gty (€ ol (pa ain jaia
e Ll il 250l ol A Lalle 30 JSEYY A

" A 8o S B Lo 2S5 AT ) ull L gl 3 Y i sl
89 ¢ Sl bl Aaline A A0S 0 Llal K LK Clalinall dalis
Al Ual " sl alSY od gy Il CLISI agiany liaY auia’y anif ezl gl o AT A
[PUSUWRE E P N0 PS5 SR PPAN PP S Qi YLOR PR PLENEC VT P I P PN SO 5 N
LS sl ) il A Clbaliaad cilualy ;g gy JAT o sie (ol ol T3
Ol f3a b AT S Gl s <0 o

58 a8 T L Gy Can ) Laadal Jea ccall ot gie alall 300 (2S5
Y Aabian (3" 0 pindl Jang Sy ) (3l 285 gm0 (i) LIS 505
OB g s U (0 gie g (o gl A s 483N G LB Y 5 MEadinall g dat bl
e 32 il pand cutl€ 3l Tagh g 00 U5 S35 e 3] cetlld o Slazad Gilal 13m (Siay g
I gatitaie (il el baa 8o 8 4l ol 358 el (e prpaad 423
QS abiae 3patl B Calgall 4 3 ) 50 Cim el o g Lt a2 cilssl
ol B85 aSalS ctilalinall ey o 20l oINSy cdginta gl Laiiine 4y i
It of Jatnall 5 (e 43 LS ga (b S pa o jidia o (gl (T3 oS g
Ll b Clalinadll Gzl ) 4 Qs

eie L 2% of Luad ¥ 3) el Ll (Rl Y G prania o g Ty
Aaliue A" A4 52 5 ¢ praall 8 CLaUO Cilaly ) & Jllue J gy 4l el
el (3 a3 o pn Byl Agiaalill Auad palh W T8t s M gladll o1
138 S e 3 Y alah 84} 3 smian (g3l ¢ lail) gD g gda oo Ol iy Sy

"Lasaguall y daasnal] AW dabioa A" 1 25 EATY U pa Ul o) ik A ghaiia - ylaif ™

i) (53 Jag il i Falina (" 90 (el Al b el ol ginl Jy ccnahall ) i) 13 ks S 130 pa pfy L By L
sl

S AVSNPTPE TR NS P WP L J PUXAPRPEEC I I J L E TN NELS RS SWNE SRR DU P o | S IR TIR PPV Ry

A



Wilan yig pagualll fo 5 ¥ Y
o} oAl (yafl ity Lia Adiaall 878 0yl a puail ([ gladall Al A U5 sy
B gl S U (e L) Jmy o1 423 3] e ghada d3e B o ggd ila Sa
Ll ppannalt opssaal) opila BY (Gt 2€a 5o 15 g0 lagie IS Bm 5 L (5 gan
(oda g ¢ g ¢S adulll Aaline A" SN L] 3 A3k ghada Cile gana () (el
e el Laa jS3 Baw UM il Ledns (e ol Guad (8 L Juia g (0

2 gaill 638 (e 3a 5 OS¢ 53

" 8 adadll daliee A"

1l ghda ek Uil 02 55l 378 (G ol IS (e

dc gama Cra BPIEYN Y J0a of el Uia L) LAl o 34 dda ghadall )
1 s Ao panall s0a yauaTiy J a8 Lladuad) 43Sl B (ATY L gaa U
o3 F ) (M Apnaillyy OlA 3 gana (g Jlall Glaluadl & f (T a5 uls LS (e
Y M 0l e eyl o Y S A o 8" Y A8l A T e gl
LI o Jla 38 (o agay 4 68 ghandd () 9S5 38 o3 J 58l 18 (e (Sl Sy
Lelle aal ol H&3 48 Lingy Loy Ao genall o2 Lgy aiaBi— culf jLay. S )
M O g Aailaly Dilasnad Liiall (e iy ga e anlill it La) R0 (6 ¢ pabeadl (il goall
KPS 3 B 20 SEON (i PR PR VPRI, PN R R R4 g POk OO W 1 PP
¥laiat ma ol o ol @lld U L ) f o8 gl guiliah 08 Y i 2T e
e ot Al iy 3all daa il Gl Tas sl aa & €8y Y A5 i (T LS
e Biaill Sy Y B Il e e Jp Bl 108 M W dan  Uiv s (5 i) 2
c sV A5l B BNV 2859 Lu b (o8 ik gl A5Kall An yladia A cuaiall yaalall)
Sh el N aliie W) e ) 4T ¢(ATall panny 230 prandd 3 U (af Jads 4, 53Kl
Caga )l yant aa el (3ol (AN LAl Taall, 100 Jas 1o de gendll ol
G (3,YX1Y,9) b il Aaladdll dalucall (i Wl (1) TXYY A) 4l

yYY



CpALLS 2y Lo g Dany o385t Lty o LGN & 55 08y ptiall gudi (e LglS
i 58a Gatll B claiiall o8 3 aell Voo ale 4a guidll 0V 48,508 (5 AT
(e simn il paal il & liny G g o KAV G cpa i capu) pually
L) )3 1 9Ta 878 ot i (v 021 S8y il Al (gm0 sy g3 570
AL Jaa ol lalS o a g cdunit FLA a0 &y 90 hal sell o skl 3S cdias

Zeadll DA T ggan Calailan c2all

Cra YOV Ao peaadl e fe o JS85 (B Giyaldly Uin Lol il ol A ghasialt Y
EVPEENYY 301 Sl kil Al Gt iy by 0 ik g0 SN
a0 daa Gaanigh) i ay THOVY 0x YA Ll ) A8 )5 Y19 A shaddll o3a il
ale 3l 8 as il ey e yanadl ala (e Lig (o301 3 3adl g amad Julall
¢ tie it o8 Ay 8 Ga sl N At e ala 138 jumal iy 414 favod
&1L (Caussin de Perceval) J45am 33 (i oS 3368 34 5 (Reiche) Sl so24ll
o Al RSBV YY adiall i iy e Ji A Adll ) Taltid 458 (5 el
Van gV (gl daal e dal e ga sy A 0 a5 clalell (o o, B LY
a5l lalS o (el el Ao sl 38«5 yal o a5 cilidat ¥ 5 i)
JEET Gy eGonath Tl e paal 0 3 W T sl s ensil] IS T ggo alals

Ada shadiall 4 4 g ye il

e £0 Ao ganall e T 3a SR o Cially U Lgl) Lo (AN 2a gladalf Y
bda a5 PYAY_5110 31 5¥1 Al adaill dalise i (i Jing 3 Al i QK

caalh 4yl Ciay ¥
G. Vajda, «Quelques notes sur le fonds de manuscrits arabes de la Bibliothégue Nationale de Parisy, Rivista
degli Studi Orientali, 25 (1950), 1 — 10, Index général des manuscrits arabes musulmans de la Bibliothéque
Nationale de Paris, Publications de I'Institut de recherche et d'histoire des textes IV (Paris, 1953), p. 481.

YYA



PAYUPNEV. I Lil g PLEUW IO PR YORLIIRY { PUWART T USPY\ [ LD | VO
Al 2VVET ale (U 0 8 e Cypdiall g ualadl i ol 3l VY04 o Baaill
ol Ul & U el e 3 Wy ecililia) of clidas () g0 Rauaill 5 oAl Taall
ol g 5Al Gl Ao ganalt oda 2umiy Lgie Ji A Aatl) ) Tl Ll daal e

g sl s s (5l g el (e Apall

e 009% Ao ganall (ya e jo JE85 (a7 G all lin Lel) SLdal) cdand ) dda glasall ¢
A8 ((AX)T0 Ll @) 48 55 107 4o panall aba funl agda B ol ] 4
e ALt adaill dalina (A" (at Jiay Dl £7Y ple gl el ATY Jle ciaw
Oy Eled i Al SO € adly ealaiad) sy 0N €YY Gl Y
ol 2wl Lnal o 1) 5,080 430 Wy ctililin) Wy lisdaS Y 22 5 Y aa o LS

Moo J2 Al Y

o OTEA Ao ganall (e £ 32 4 oD ially U Lal) HUbal cdusalall Al gladalf -0
e

O Adl 4 oD oder Ah ghaie O Vil Leiy Lagd il b gladall oda 3160 i
O Oail) Gaiadsie JlieY) cpas D 2al o B g Lgie § (O o alill A ghaia
Colaian L g (gAY QI oo Jiine 3885 1) B b Aa ghadia galli (5 ] Aga
LAk g el ya p A" AdC g (87 Y £ Maae AalS bl IS $AE A0 gdlen V4
Baaly8ae "o ALK o 0 9 B (A8 dall CVUSYY pualliy (4 5e M
sluan)y A it ciUie) Ul o g8 ¥ 403l iy 13a 5 cBaal 375 Liaff nhaat 2K
B & sl pasay g caail) ol Jumad A A3V UnaY) lian) sady ciylicy)
0 34 Ge S A pe Calid Al Y

ol Lkl ¥
R. Rashed, Géométrie et dioptrique au X° siécle. Ibn Sahl, al-Quhi et Ibn al-Haytham, (Paris, 1993), p.
CXXXVI.

yve



Ol g of Ul gladall AaM 24w Y Talitad pf A gladal) u€ (5 5al dga (1
M el Ul b L calind g 8 catie] o e laall 5 oKl pen
28 Gatll Gl 05 O (S5 0,00 YY) g "ra" 5 XY (e (YEY g M may
b A 8531 a0l gill pUal ey b (Al LagBilaly pf Ll Llas a f
1y o S g 853 ) gl < i ST mmy Coiad A B o gm LS oA 4853 4 e
A i phaal it S5 of Jainall e (e 428 cAiriia Cund A 8 LU O Ly
A ol Gty ) a7 B3R S ) Jla Gl e

ilea rLg ALalal AN VLR Y) aual by A pe 1S side libu @ A plasiall ¢
2alS 5 el ya ol M yaia Al Baal g 375 A" K (dalS 5 3he (el Baal
Liad cJan e A0 VLR Y of e ] jidia S8 auiaTig e g Maae”
Mhat Ay 5Tya byl GO Mare ! Lal ol e pn Mo uin Al RS (pany ol
il L pima 058 o ASI B aa 48 il LR G caa b 873 gy Ly )
AL on s Laa cilite JS2 (81 ¢ Ay 4 B Abaslin €0, 19 (a Alan lia
aa.co.a_)_‘aST__‘.aa..j" ;A@‘ﬁ_@&%@o&dﬁlo&)&\;ﬂ“
e S0 S 2ami e Alaal) sl ady Lo 00 o 15 L8 im b ¢ ) a sl
2oy Lagh 2Ll it 3 ¢} G sl 230 e K0 S aaad il 238 G siaaly
13€a y "ol dde (e iaalgoa cra %60 € ned rie il g Adaalt e LU ¢ el
Lo oy S a1 & et pad g 4 (e Aleall Cida 38 Baia dlaaa FLl (G &
(Cilaaly Hlf 4Gy OIS 5 4dy

:@m‘é@‘m‘;ﬂy}QUJ&]‘hhw@m@uﬁ

YEo



Q
11598, 867 1.
D

(Q B oA cilaghaadll ) Tolsiasd m €A adail) Talina (3" (pad gty Uil 136a
La ey 83e J5Y L el Giiatll 1 g 4 oo ddashiall aia CidEal Sio i M)
Laih plalia ans B Anghaiall ) Tobiiad LI Y pa 5 o8 (HLSuter) Sism O ol
Ciigall Jandl 130l Gpmi Gl e Jiiy of (199 g ity K1y 38 S (i (00
Tade o) ga IS (il Lod jiall plaliall (yany ga ¢Jall Jaga 58 sa )
S5l K (g i iy a0 G i o g Ui s A

A Claliaal) dabiul”
WAgiba gl (ag gl i A 6Y £0Y Ae ganall (ana 32 58 (alll 13¢d By gl Aa pladidl)
Gaola Juma 285 VY40 Gl 5¥1 Saill Jingy 0974 £aVOA dlo b ants il
EA e il g i g Sl S i 1oV i 4l Al gy o ctuatll A B
13y 5% Al e JHY) i pall ca Cajally il f2a ) Uyl kg VY Y
U (g ol A8 ity U randd 08 Aii el 134 e U 23 oy it Canlal
0 YAV e Gaal g Alap) Taal s Yiie) B 3k ghidl 4 sai o adaial ) duilly
B o syl (5 5ad T il olbaal dnad g §(AalS 5 Alan) Taad o 1 S5, (1Y-14
oo Al o A CVURYY G o eallyg A pgy Y (VY 0 c¥AS ) s

(¥ a) 58l Ay (10, cTAG pa ¢ 32 2o Nag") 5 yshaa iden A B

s ki T

H. Suter, «ber die Ausmessung der Parabel Von Thabit b, Kurra al-Harréinis, Sitzungsberichte der phys.- med.
Soz. in Erlangen, 48, {1916), pp. 65-68.

$38 i pal ) B aaghiad o LB (B, Rosen feld) 1t i g g1 g Sl Gaag 0 Y gt 10 gy

LVAAE (g8 pa) il sl « Coll. Nautchnoie Nasledstvo «(u s L) Matematitcheskie traltaty

Y4



o VY G dPAY ) p g Jan a ) e ol S LaE 1 A (VYY1
Sazaill 25 jlall o3 b & (V0.0 TAY g Y — 0 FRY a VY- Ve G (TAR
il (B oSS Y i LS 0 ) g3 (B (g Smll ol 5l el el ) clinlala
Aabie (A" QU ) il (6 3l saiay oLl Loy oLl (e 3 g3 200 (5 g
Cilalumall dalian (8" Ly (3T L (8 I am i (i e LS o
MRS
Ol 13¢d Tasias 57 J5Y Laf U Jani g

LS Ll g3 (o Laadi A8 JLally (il 1 Bl oy (L Suter) ' 5o g gl 2L
J3

Mgl 5 A3l glanayl g glad 3"

@b e el GUSD )2 ey Midaiin s A gl g gl A S da gy Y
W) Jiad G oodkef 5 S0l £AYY L s U Ao pana (oo ol 5aad  Aa ghlaie
e Lafl Gulay 17 S adail) dalioa aniayoli K3 La JKy 4 Ao ganall (o 2¥1 %
cn s sl MU g e ) oS ealiny Lel i 50l sda o 5 pLill 381 Gl 13
ol Sl oLgil amy Calisa yua LeIS Lealosd 43l agal S Jgb Cule ULYY (y2any aa
Pleie Jis 0 At o 48l ailS Ja

@M 83 (3l b sl )l Lo B 538 0 il QU Tyt e 03l Agan e c2a

ot o O B A (e s A daiis (3 iy el e SN i A e
Oaill 13a 3 gaa Tagie ) b o1 el (il LS LUK 50ke ) ol gl 3« 50 520
5aal 5 5 e ilcal LaS sl (i ) Ciladia 531y b o il bl (o Shiai
8 (e A0S Sake ] 5 Alalal) Aslaalusa (i el sl el (B G sl Tayaa Ula

g kil

H. Suter, «Die Abhandlungen Thibit b. Kurras und Abi Sahl al-Kiihis iiber die Ausmessung der Paraboloide»,
Sitzungsberichte der phys.- med. Soz. in Erlangen «49

Matematitcheskie irakiaty =) (B. Rosen feld) i 3 .y 5l 7 3 e Loy il Lo il 130 0 5

N3 oY cladeall @ M)

YEY



S ol ¢ g caliila ¢y ¢l T ya Lisal Canaal 034 LY s3] o<1 358 0
Ml g e’ I asen 352830 e o Ol S LS e Gaill Al
28 ()5S o) el S e di gmg oS A Al B laaa g a8 ()5S 3 ot s
St g il S e 4 ) gan A3t e W letiul

ic ganall (a8 gaga By 52 (ol (3 LU o Bam i (5 gan Ll (g
523 ool o) O Lpias g BV 315500 it 5 alall 8 okl la g £
Ol sgitia ibiaata Lo 23l 8 Cilatiy oV YAY 1879 dlall d alal aunyg
VVOY ol (e SV aay (e it sdiall g el d) 6 La Janil 0B g cdad g 3 ) g o
oo A »3a Lall g A0V VE s ale (a Gl s 3a (e G a5l B gl
(Ll a8l yde a8 o 8 Aled g lasall gy dlanl gia J0a Y OIS g3 cplaiat)
Ol Abizady 8T g 6500 3 ol o0 Ll 3 ) ) g cladiall (LY ciligdal)
e sali ol Laiaa ) meiln g paali Gl e 33 paldl ol cilalin) Gaill Y asms
Ba S 8 4y Sl

Ol 13gd i it 3l Lia o3

« Matematitcheskie trakiaty g} ) «(B. Rosenfeld) siis) .y #5073y e Tyl (A 53 (o o o 58 Jis ™
ARl L3all aad ) 578 i Colt] SIS S TPV

Y ey



(A8l pdadl) dalice Y- ¥
B O gl i Al g plaTi 1YY

358 ol Juael e Aall (g ik " 88N pdaill dalise 4" S Jiay
Gl Ganedh )l el e Slall by ¢ jhuall B CilLaliad cilunaly ) oyl Ay e
z shull Alalid falade @l fazly i Gl J3l sed Archimedes Arabus 3 2l
O (o Al HISEYY I 1a 578 o s Jaol oy dgaiall cilalunall plaal
g e oS 13a (631 iy 78S alinall dabise Jya A 4K 6 el 5 of Gl
DU 138 a3 ) (g y 8 SN i) Aaline Alline (B Caall (5l ¢ g Y o A
e Ol ) pland 4 aai Cua cCalipall sty aey Tl gl e 8 el e
L Y58 e I3V Jsla e Oy Gl 0 pidl il alall Jia (15 A yal
aia o A Gl Al o sde 3G ST @08 oyl Dueadl) Wl s Jlatal
s Al o i oaf agle 355 of e eda Jolat Taal gy o & 5 0K ol (g3 s
lgusi 485kl Cpuad ma ¥ o AT oy i ) Baeatt Ll juaial
s LS 13n S5 08 e Jgun ol yalaa ¢ o sl (S0 RS Ll Juay ol 43S O
(SISl ! dabioe Ala pellad 3 gl ol Jlae ] 8 ¢ gan LaS e J0T 2a3 o ()
iy ¢ ASa adall dalise (4578 G cull] o B 10 U sy o jaf 3 SN Aalina
oo Ladlely Alali ey WS dyoall N clds 3 Gudandi )l Jlaely 8 jaall (5 i
o filunall a3a Tadaa J st A palls 4 g yma lS A s g8l puaadl (guialy ) cilalg
aY e b pals Sy By Slulie (8 Jpadilly laialy Ua LS 3
(S adaill (B s 5] Jlael e gl IS8 (oS (3 28 o O (S W1 Dl
o3 euan Gk (33 e Tae ya alidi aa g L 455 U1 43k g jaal) Cllalnnal) (48
oty Cuain ;A8 adaill (o dalsd dalise 3yl 45 ) 5 o Aha g il 5l IS
o) el (g lland IS8 ¢ (fiam by s Asadunal) Jiluglly okl 138 L Lad
3a By ¢ smandi )l die o 33 Le 3 sladi Ao s (I (luall CEKA ladiul1) Gl
oatail laal s Yiaatul callay 43 3) ol paall (e sy ¥ Claall GECA alasiuy)

Vg



"Jpal" e b udlall AN (e 5_puell 1Y) Alzmilly ik de geaal LY Al
Sall 2y 4 dal (g sV 38yl (g5 s puall o8 Caals Jal e carsli
" A G oda Gl sl aladiul s 8308 O 88 QA (5 kg oY)
Sl alinal) daline

CLESH Ay e al gl B 558 sdandl (S al Clia g (e Aaliiuall Claud) 228
QS Ayl o2y 038 308 (4l dualiie (i AnalSH i) 38 5 of dwd L
Ot Apaatl) A fikaial) B gl s M Wdii s 5 il iyl B daali Ll
AR5 o Jglas 28 Llail 031 378 ol lallae ) 21 e jalt (80U oLzl Ciliss
Oxidl e G G i ST ollh g coda Lin il At pa 3bT ) VY Ay
aclise Lgi S (A U jla 3ha cetlld oy Stimb S olats T s ity chaa (fadacss
Oaill (e Ay jal) il adl se aa8 Jal (e o ga guaill 4pay S8 Ll jall Y15
e Uhiat g ol aiall Ll gad 535 Vialaial Jaaiant 44 5 Ll Alaisall coYL2 Y
e ¢ iS5 Anpay 5l 81 Lbiaill o3¢y Galal) (il o ) 3 i} yaaniy oLl
ol ey 358 ¢ SN Hia Alla L 3sa ge o6 phaall 13 Bl pLEN an e
(0 Y S adadl alie A7 I 8 Ll g Alanatl) BN L)

Gl o plic g ¢fialia (e ddaghaiall LB 3505 5 LS 6,8 i A Gilly
il pi sl e ol 53 L Bl e gana EOU Lo g 7T Ban) A ey Aiugal
dagnall MactY) Lgagen J LS 43028 5 jlie Ay (iedie (A 5Y) de panall il
ataill Lialadia ial o )l (e 1000 de panall Gl damall sae ) il iy
Oy ol a ) (e R 55 A Ao ganal) Ll Aagiindll adalll gl gial y dagiional)
G AU lall Ll Gaal = g g3 (55 13S0y 1 BSAY adaill Jlutiy dia all
Lol J g e I3V 1y shna AN ity Al paa ) G B el e Slad 37
Ly a2 G s et pdaill aladdl S0 L] (K8 8y cdidall

:ana wla mathématisation des doctrines informes dans la science socialensss) . ) : skt '
N oYY e o(VAYY i) (G. Canghuilhem) paliadS il 184 «La mathématisation des doctrines informes

Yto



a1 (5 gl L A5 5 g pezall Ul 3 gaadh ot ol cpe Gt S Ldiaa Jlaaly Lad
Cra Glaal o ol €y il oy sianall o 565 5 4 ALSAN o kil Jya
(g el " gual" e s jullall ANELN e oW A3l o g (g g gl Ml g T
Ak ) Uy Uil e Lkl iy ( ALKl atailf ) L) sadtall paliladll e

Sy st

REWETA] Sy el s
®
®/
3 |
g & k

©

©,
/
G—

®

e

.

.‘*0*@'(-—

hJ - =
Fil 1 i
D@y — o e
51 Aty 26 42

.:ALEJ_)A.J'I

46 el ! Al

/ "\ 5 Aualll &) 4%iai

@ addah g,._,ij‘ﬂ Al
n )yt b ylal

=Y e

2 M) pdaall Rl $lai 3 Y sl :Adaadha

o2a ety o3a Ay Al BN A pe B 1 VY Ay B Lna s

Laaaf fyp gisa (385 posily ggd . 32V sbaf¥ 4 Gl s 51 UT 813 = gaia o Al
by gaatiall (5 Lbsal o330 B 08 ol alty clidiall AW g ey Liall alada

EC

YER



dael e ot s iyl Y 2 ey Lag Ji8 damia sl I 0
Aabina domin g VA il ) 8 e Juad aiione el e Cop dania
A 6Y0 il 8 LS ccnibiia Y ot o Tilad) cilygluall (e iy o utapd )
VA il e ¥ o g VA (gl ypaailly il iy Y o Dl ) 8 pdle o gay
s O aatall ey Aa palt UL Atedl) (B lavansd eccusbiall (lSall 8 cul g
el LaS o oW1 (Bsiat (52555 58 oda G e 6300 il ClBDlal) Aty oS5 Y'Y
Aakal) B 5ol g s Aiggl Uia oo Abasal Lzl kil Walas Lgd paias
an Aagiuaal) adailh il ieie G Al O cpa b o BLSAN a kil e Adinall
& Ol ilaliate cilalual e Aall G i 138 5 ¢ oY) 3l Galliad JLany
oS aduil) Aak aline ga clapuail 038 (o Al

Anin g OLISH 138 ULl Jlaiall Julaihh €0 ¢ le 53 Tuatia Ciim gl 138 gy 38
D ity L) 5a 58 (o cAasial g iy peally S eadl Lo (i 4T Y)
i all Lell i N (o8 5 — DLalliaS 5 gadll ol pall DA Aesdisall Llilly
LA ) Ul s il — 7 oAl el e s 1 — claTialt g — g

¢l gia Aa g 3 Aaef P, €30l 530 A0a b slae] P, 40N gie dasmia dlaef P,

t2al 5 98 Gl sie Cpasaia Guaae Gu (AN 1 4 ¢ Al sie Clag yet D,

taal 5 o (Ol gl Cpssaa Gaaae G @A 4,

(O 98 Gyl gl Guia 5 5 e G G 1 4

U 9 Gl sia (0 b Cpdae G B 1 4,

(A e 2o gy Gl e G g e Ot Ay

(g3 Ne g (il e 00 G i Juala 4,

PEBRUE a:.\_,a\._a]jc_'nhhg,_ﬁa_)éa_\p:js;,qs

il 3 Aifie Aadia) Gl 50 Cpagaaa Gpre Lad je Laa Ll gia lad ge s 7,

(¥

YEY



ifla Aadia) Ol yle (40 )8 (pamaa (paae Lad ye Laa il e (3 8 (el je 2 I,
(1 Apaill

a N g Sl oYY
Lailaal) Lluail) 1Yo Y- Y

(VneN*) [n*—(n-1)* =2n-1] - M‘

b 3a Olaanaal) cflad jalt o 6Ss oY) Aalial) Adn il gy Lazaill oda o s a3
Ol sl Gmamaa (a0 (pad e LIS 1) Jad 5 1) cll sie ca > b 055y Cua

épcog\_,_'uo_ga;\_)_ncb_,aoub! s@‘u_}*u‘@%hf\“'e“u\-ﬂﬂj
Na-b =1

iy ) Glagaa gl Vb 5 Va Y Ja—vb >1 0sS Ja—b =1 O i
:TSIOJ&'.(JAL,J.A Cratll 980 Cpmgaia (e G 3 e S idaadi il o3

i—‘-:\u faac cusSdnm Ja-Vb =l+c

asbiY dasliagpcWb+1)P<a MiSycfh<bilcia Lo iy
Ol sie Glagmia (lad ye

ol o) AaTiall (38 g Ll 6f Hilia Bl (ot (5% ATl (s 2o
2 g4 2p Gl (Zaua A A N f)‘ Lageq-b=2Jp+1 N cg=14+5+2b
'Tt*idl Uln Jianid cq;)_j

v oy

(VneN®)[(n+1)* —r? =n? —(n-1)2 +2] S(VaeN9[(r+1)2—n? > n? —(n—1)2] -¥ Ahuadll

() g-b=n*—(n-1P¥ =2/b+1=2Ja-1=2n-1"

YEA



Sy e, =1 O3Sy S Al sl Aagm e el e Al (), OSH-Y- Y Ll
OsSeelld die ¢y =3 S g Al e G i dlae | e
L(Vne N®)[(u,,, —u,)=v,]

Crpngnaa Gl e G AN A oy o Tai a8 oy Y o AW il cadksy
Al gl cnd el o) e Alaladt A5 5l Mae W1 3 Liadd G egajf aae ga ool e
58 oY) a1 e ) Qeany A gia L (8

by —tty =y, =3 b Ll 3} 1=y () ailly dnan il

Gay il oyShty u =y & Lﬁ‘ ¢ p Al Sia dagnaa Gl Al (il
—u,=u,—u +2 o Ll

Uy —U, =V, +2=V, Lﬁ‘ ‘u

A gial) 33 i) slae D (Lacmdll) ciy pedlf (35 A1,

p+l

e 1), OSELy e =1 (5 Sy Aagaa slae T ), O - YY Al
@, ) O b, —u, =v, QS v =3 0 3Ss Capay A0 giall A0n i) dagm il ey
gy =1 = 1 A el el sall A5

o) g LSEYY Adnish g3 03] ] (Sar (b yall g Al Lpuall) Sl Al e
ity =y, +1=27 28 ay, —y =, — 1=y, =3 @bl el  Cuaadtil

¢ —u, =v_=2n+1 0558 4y =n? O @l n s Aagmaa il Ay il

u,, =u, +Q2n+)=n*+2n+1=(n+1) 13 0sSy

*® e+l

Pdaie 9Kty =1 0sS Suny A gie 43 5 slae | 40T @) oS3 — ¢ Azl
[i(zk +1)=[(2L21)+1] ~(n +1)1] 3 Su =(“"2+1J

O3Sty ), Al (S5 BN i A gy Al g

o+l
2

’ . . . 5. .
otk s O8Iy, cuy =2 WA O5Sa ((1<k <) gk pi3e OS 6y,

LRS!



o tk —di3a 351 %(uk+l+1)—%(uk+l)=vk+l—vk 1 e Jani 1<k <n-1)
Bdye Yarally a8 4 gle dags o dlaef 4 Miia o) V) )i, OSSH (1 <k <n-1)
oF Ll NA (ap o) 2rally fag A she el Ja 00 2y, (09 SE 6) Aol
M <k <n-Tyaa ck pi3a ISV w, =y, w2 Cum (), AlEiall (583
(0sSA 2k <n Wi () ANl G S5 L (gl ¢F saally Tag 4 i o 8 dlac]
R oY kiu,( =v2 OS85 ‘kzn:u,[ =:2_1w,[ =v)—y}
= =Rl =

o sa ol dariiual A1 giiall " jlaniyI dadade

(T' M‘) w,=v2-v} -1
uiiwk =y2—y? O il Y
n=k

Zwk (v2-v2)+(v2,—v7) 13 0sSa -Y
ka =y, —v? e Jaanid F Al 3y &lld

(1), -5 €Y 200y T8 3l A0 gial) Ty 30 alaeY1 AllEia (y,) oSl 0 Agul

1<k <

T3 (S o) aaelly i.:.u‘_,_\l\ A giall Z3a it slac Y AEa
k=1 k=1 %= Py
& Quaill a5 julilie il 0l
(uf)” g6 Ja.a.n.i‘.:_uq_dh_dlyal\uh.ud'm_\l‘.ua( ) oS — 1 Al

1k <n

S ¢ aaally T 1 G50 il e 5ol 20

(25 =15 et ) 5 25wt =Lu et

2595l e yal O 95 3 1 Aaiall oIy il pl Adad g Y5 ol
Y el fagi 2 20 gialh G il slac ) culad ya A Y adadly fas A 30 i)

-1



i o) uM‘dJch_A Dk M\M‘#M‘u\.&_}ag)&‘a—l
‘(1<k <n) g k).&yaﬂcc_.bi.W:l__jh__ﬁH\:\__ﬂ\)mlw\ Aaciy
w, =2 Hu\ﬁli_k._,_}ﬂw\ Machi 4 M. W e OpSH cw, =,

iw,f =4iv: NET)
= k=1

GBigy Voaallyfag b4 gl 4 a_)sdlalac.\.llat.ﬂLu.\.a(uk)mr OSa o  Aadial 38

] n 2 — -
:&M‘wazzu:+w7"+n :Ug.ﬁ.‘o‘,&*‘ow‘
k=1 k=1

N z_l" 2=l o, 2 2 B
-221’1:—2;“’1; 2[§uk)+v"+2

Ll 08 ) aaally fas Al e 403 8 dlacf All5a (), OSH -V 4Gzl

A=l

—Zu GATEN Zuk+22s ——Zuk+—

.(i(Zk 1)+23 (2% -3)+23 (2% —5)+...+2(1+3)+2.1=%i(2k -1)’ %J

A ylaia (5 —5c1) OFSH c(2<k <n) po ok _)-::'3‘351 Sy =S, =u, LR PLY
Y sl fag 0 A gl 43 il slas i)
o) anally o Al A0 Gl cilad jalt 4500 YOV Liail) (365 ¢ ,a ( Ll

5, )lSkSn -

fsie Jaanid czz"“sk =%i“:+sn +% - Ll ) oSy oM Azl dé:,_,
= 3

n-l 1 n 2 l
.5, +2§sk _Eéuk + 2
S o) 2aally fas Al A ghall 23 i slasY) AT (i) oS3 - A Al
[Z (2k -1)[2(n - k)+1]—— 3 (2k 1)+ J 9 2u,,u,_,,+l=liu:+i
k=l 2T 1 o= 2 2

k=1

Yol



3ghad fla jll aa Al AU e ol jiTd Adasid gy B3acalll o2a 378 o S 4y
RTA S
0S5 €Y anally T 3 A gl Ao il 0 g W Slae T NG () oSl
o Al giall G g 30 WY (1) 2o AT 2k <) S o, —1) AT
(n—2) 2 alae ¥ A NEL & cB<k <n) S ¢y, —1-2) AllBall y oY saallyfag
Ll oS cctlil 9o 1388 5, ¥ aaadly fa ) A gial) B 310 (AW
‘u, —1-2(k -2),..,u, —-1-2(k -2)
ersSa 1ol Yasdy fag 303 sl Ba g W (g 1) N SaeY) Adisa a4
e dianid ¢y _1-2(n-2)=2

u, =2n-1 (1
A dea Gy

Ll +.+lu +.+1u,  +lu, =1.Z:uJt
k=1

2u 4.4+ 20, 4.4 20, =2.Zu_,:

2u;+..+2u, =2-Z“k

2u, =2u,

ole duant B gae iy 18 ) Laas 13

[1+2(n-1)]u +..+[1+2(n-p) |u, +..+1u,= l.znlu,, +2-ﬂz_llzp:ux
k=1 p=1k=1

Sttty =2 S T a5 Y Al (1) ANl U 041
k=1 k=1

¢) aaadly fa i A sl a1 ) Shae Y AT () oSSl — 4 Al
Ualloda 8 oY 2aally o A4 el L g 3 VoY1 A 2lae WV 00 ()

YoY¥



A slae S Gl A0 1<k <mypnk i3 IS ew, v, —u, T S
Nooaally g, =y —1=p, 2 fag g;"-“ Al giall A3 all u—lﬁ” n
Uil (983 " giiall lasi¥I" Adasa) gy Liuzsil o3a 578 r ol 0y
(Ask<mpak 2308 v, 4, =1
try —thy y=w o, =2 e deanB e sy, s e, =y, G0 Aea 0y
W W, =2 ol ¢2<p<n-1 @Aphéiaé‘ (o) Aty ¢y CJ‘ @LLM&HJS
= s ) A0 sl 250 il A0 77 0 ahae D BBl AT () Alliall (ld el
A aa.]lggg:\ﬁj w,=v, —l=u,

aaally fa 0 A0 giald 32 il (Y1 5 ) dlae i) Ala (g, S I - 1

)lsk <n

OSa oY danlly fag 30 40 giall Ao g 30 ¥ 72 ) alae ) AlTSe (v, ) g6

.[i(zk —1)? +£=E[Z(2k -1)).2;;] 3 3u? +£=E[iuk]v"
k=1 3 33 k=1 3 3o
ol

.(lskSn)@kﬁdeS] w, =v, —u, ()

P LAl 5% ¢4 Luzill (38

sk snyk 53008 w, —u (2)
(2) A5 A Gzl Y ok cligal 1<
‘iu,‘wk +z":wf =§iu3 +2 e Juanid ‘z":ukwk =liuf+£
k=1 k=1 2k=] 2 k=l 2k=l 2
s (1) as;x.nujﬁ.\mub‘i(uﬁwk)wk:%jug% i
k=1 k=1

w, Su, =23+ % (2) WY ) Tl ey v, S, =2 S w2+ 2
o 2E 2 = 2Et 2

yo¥



% 22l Uy pn 13 Aol e Juaniy

7 3 - -
Y (2% -1y =%-§ el LS LS oSy dall & Jaadd
k=1

osal — vy il

# - " - - - . O
ek pize I, =% Alally sdaall ATl () oSHly ey =2

5 vy=0 g Al siall LGa g3 LY ) e Y AdEa )

O0<k<n

sil) Al gaalh 3a dl) W) ) sl Al () OsSTANAN o3 A 1<k <)
Y el fas
¢ (1<k Sn)cﬁkz)ﬁ'j‘aﬁ Ve Vig=2 3 w =1 JET P

» " N
¢ (sk <n)ygak pize OS) vk—‘%ﬂ QsS4

. (lskSn)ekQ:-:}Aag v,—w, =1 g‘
(wk)1sk5u &!J Y .J.J.n.“.\ ‘.J.ﬁ 9-'1“ I\._:]I,idl E.j.;_,)]l Mae Y :\:\]‘:ﬁa‘;& (Vk) &‘ Lag

1<k <n

Y anadly fag 3l A gall 230l slac Yt Aalita A
o1 G Bayaal y Aagione pdad (e il lliia ¥-Y-Y-Y

o) axally fag i A giall 50 il W Sae ) Al ()., OST— VY AP
1 e cpdtsiall B (e st cdagiiual | adailt (a7 20ad A3y 35 i (@)

1<k <m

4 -
L @<k<nypak piye O8 Fea _Bea
” a, Uy

(Be)p, 3 2all o A A B Aoy W ) Sae Y A0S ), S
A8 il i lall O (sl g agiianall adaill (g 7 20 Ly 35 405

by, _viy
b, v,

(2<k <n) @k_):ijailﬁ

Yof



b, ,+b, n b 2 & Ve b, . .
o Beatbe n, b2 g B sy
£ & 2 3‘11 2 3 né 1 qQ 2

_Yia 1Y,

) " . e . ' .
Hk,: 5 e 1<t w, = > _,(,ck:bk—l_;bk c—-'a.\ﬁ‘\._l_-an.“aa_b u\_h_»!_,

% hd - . a .
1<k <n)dk e IS (o Sy ‘%="—1 Ll (58 ¢y =p, =0 paialy 1<k <n)

1 V1

G _ Ui 1
—, (1)

N e wa % .t b
:é“.!un @.\;\! f:_k=:_k u.‘c da.a;.ﬁ sﬁ=vk_—1 3
k k

b, Vi

C(sksmygak b3S %o G W M ()
. ¢ Ty oy 1 w,
5( ety ) E("k—l +ve)

‘Aﬁ@‘@‘;ﬁd\ﬁaﬂl@j}”n_\lJ‘J.:\J\@L"\ied\:\;u'a.i]\,_'jé_,s",b (w,,)(.:JS-‘
Jsl a,,=c,,‘,-\°d-==-'ﬂ"(1sksn)¢-ak_):i}a351 U, =w, h!CJJS-J” Aaally
=(1sk5n)¢nk;):5:w

. (15k Sn)cﬂk;)::}“ag al =ac, (2)

. s v 2 2 .
0SE 2k <n)gak pise 0 e Gl

a; U,

u

LS

3
rie Jaanid

¢ . 2
c(<k<mypak yuisa (S
- a"

L

u

- 2 < 2
Za,, Z"k
Ck=l k=l

(4)

a,  u
s u?l at s
e Jhantd  Hn G G e
uﬂ;vn aﬂbﬂ

n 2 B 2

2 D

§hsl k=l
ab, uy

(5)
0S8

Voo



B B
sl 5650 ¢(6) s (5) culDlall ) Tabiiad
Z"t Z“t

[N

(7) A8 ) Toliad e Jamnd o L
Z“t kzaf
=1

ANl Y Talid o<t

28] Bde) L aancu
- e A sbuiall Clall als )
(B ) B
k=1
. . b_1+b b
[Z&"”J [kz 3%

By BE

1;,._.:31|U_1.=d..4;:.§‘["u:+3]_ (Zuk] Ul K oY v Kaill (G g o080
k=1

) a8 ¢ (27) A Y ol o

.f\-ulhd‘

Lasa;“uiqﬂgw,‘aﬁ% Aa il 1Y) pa g, =y g Uaaiay 138 Jslasan g
Ll (5 58y (A8 Aicadll L (g jh

b _+b n « va +v,_ n
Zak—“2 "+§a1.%= u @ 1L nd 7 alz— [Z"& j

k=1 k=1 2
(Y~ Al {aa ) =a3,§(§";u,,]v,
k=1
2 n
== b_.
3(§ak] n

Yo



o) anally s 0 A gaall Ada il b a1 e () oA VY Al

ia il G (ym ity i cwal) a il (3a 7 230 3000 55 ML ()

1sk<n

n = alaeY Ui, O oo OSUyc2<k gn)&ak_).:ﬁyaﬁ B _ U -G8

a U,

Alagiioall abuil) (g aad 3yl 5 AT (5, )y eY 23l fag A Al gaall Dy 30

@<k snygak phiza 08 ”g_—lgﬁ DY iias il & i
k

Vi

Yo deatle B2, 3 g 2B G813 Alal o
= 2 32 3" 43 2

;‘;“:m Jsal e sadaall (6 )sre, aallaialt aals (adiadll sda ol

“(2<k Sn)cﬂk:)::j‘ag Cea _bea g o _og

Cy b,
Ll 580 ol
<k <n)ck pisa S B _Op (1)
: Cya Cy
";lcd‘aa:é
, B Be
.2<k Sn)cﬂkﬁjaaﬁ c2 :% 2)
k-1 S
2 2
OB \EVENUMICP P
k["’k—l‘“”k] b, ,+b,
2, " 2 —_—
1<k < k dize (S __ 2 3
( Mo &efe 2 [c,‘_l+c,{j ¢ +e, (3)
L2 2
by=¢, =0 &a

iak(bk_lgbk) $obeath

# -
c(sk<n)gak p3e = =

%
2 _\el )
Z"la,; (cH; ck] Z"l—c’”; = C—zk Cn c, [z": ak]

k=1 k=1

Yov



(sle Jranid

= 2 - 2
(@)

b, (Z}a;,] i C, [ga,,)

’ L
by=c,=0 pas¢ 1<k<n @kﬁydﬂ

b b
b_a sLinal (1) Al 3 ¢S] gal—”2=ni_l: L ‘GJ;]R@AUA

b;; C,, b” . Z ak Z ak b"

k=1 k=1
b, c,
a-— >y
g"t"“"_" "2 = na' 2 :u-b ranid
bn'zak Zak ©n
k=1 k=1
L R 1
3% _ 3% )
b,-)a, «c,-)a
k=1 k=1

ﬁ.al.b_l nakM L1 i:ak(ck 1+¢)
3 2 + k=1 2 - 3 2 + k=1 2 (6)
b’l a; b" zak c, .zak c, Zak

k=l k=1 -1 P

’, Ll
Jby=c,=0 @456 1<k<n ekﬁydﬁ

Tsbase (6) 8D e crah Cashalt (S0 6V Y Aiail Ujﬂaum,‘m‘al:% oSl
ol e Jama 02 5 5uy (6) LB Y1 il G s a gty o2
Ay sllaall

- Ofilaadla

of Badan H L4 wmuguﬁ% S b, Y g s VY Buzailh i ()
Uiy iaa2 ¥ (5,) 3 (a,) LBl G i Vagh g 2 2 LS 13 A3 080 L &

VoA



88 o 8 S8 S Ailide Jgha san g1 Ty Lagia O iy o ghalh Bam il
(a,) At 8 astnall Jylalt an g il Laih g (o cpiluad (o) ATa 21 0k
s3gas ,(b,) Al 3 gan cp Caluill A2l 3 gaall y okl g (55 (5 5a0 dga (3
a¢3 daza il e Aot A paal) (it 45, Ll

geany 13 B8 A Lalal) Ll san g ) A0 JS Wia L 1Y o5 AT dga e 80
Al oda 8 LY Ban) g Al (VY 5 ) e il Gliatalyy )Y Al Cialy
o) il 0 S S Lo « AT DSy Al il pliiall Jaih U )l 28 4S5
L 1 5 6dda il g Aa g 50 Adoaall LTl (5 g Jaad Y Ll A lalad) Lol 5aa
Ve Lzl e el Ry

i) il (e 3 jullia (el (Jphalh Ban o) eaal g Jlgaly 878 Gy S B8 1 (Y

=%*b1 Jaq =uaq L"J‘W‘M‘-—.“-‘ﬂjaiem_’-\‘ ERK U-'-‘:‘;‘"‘H‘U‘ 'Y

o b +b, n_ b & [ et } n b
g, 20 P D Ny g bi+E b |+2a.
£ & ) 3"1 ) E L] 3 2
_, b iu Via Ve 7
TolEtT T T
(V) Luzailh ) Tolial) =a1_ﬁ[ " u:g}
2| &% 73

() o Kzl Y Tokd ) :al_ﬁ[zv"iuk}
213 '+
2.3
Y Lzaally D Astel) il o gl 4358 40388 VY Licadll gasi ¢f el
s34 (o thaglen 2 Louil) (035 gy (yfiina ekl g g 051 V£ Al
A gialf 230 a5 W Slae S (1), Atlmall Jaad Cuay ¢((neN*) n e aa g Allall

Yol



¥ aaally fag 3 Al Ly p N olae S ()

Al g o) saally fas 30

<2 ULJI A8l

Va Z“k

L(m2D) fa ¢ pa>b S Sy (neN) np e g ‘u*'-i-“:‘-‘-"",)‘u“-ﬂ@}

v, =2 13 Gl Y asally fas ) 2l it Q30 Sae Y T ()
L (<k <mygak hiza OS)
o) Tl ) aaally fa 3 2 giall ol I oo ) LS o (u,)

(z)-3m

i'Ll_AAJS.“ L’JJ v=2n uy)‘ Zuk Z’l:uk

-
k_l:th.‘:‘lj

u, =v
allaiall
- Lol ¢ ¢ Aol

(1)

v}l v’! vll
- . 1 Ty B
e gy 2=l () By 081 2 <2 Wl ¢S ((n21 Y
u, = =y u u
Vo Ve Yo
1.2 2 2 a2 b diaaw T g4
n b v S Yavy Ya N, P Yo m
nkzlk 2 k:lk 2 k:lk 2

- Y %t . o T-" o . - < Y <t i -2
Oatnkl p g g OS5 (Ofia sdna fladiiue ptald [ 5 4B (SI1— Y 0 A3l
Lgﬂwsgwh;;},ﬁilnamilﬁ.hjh%w‘oﬂieawﬁ@a

Y

E 5 CD 2 gyiakaill ) a5 vidaghad A



Arfen e &G uny g =B 5 4 =4 G5 Cun (4),, a3 ()

Ak+lAk+2 Uiz
A el GGl alae ) Atiia LY Jagi Cuny (0<k <n—2)pak ya3e I
6) aaally fag

Ragiadl Ll 0 2l 353 (¥

& )1gks;-

OsS Gy H =H Cua o(H,

7 )15 j<n

L H.
¢ (0<jsn-l)gak fopa 8 L o
Hj+1 vj+1

Y aaadly a1 A ) B30 eV AT Y (1,) e

1<j<np

nAoAlﬂ
<— QS e

AB H N 'Zuk
k=1

da il Biay (,,EN*)n.\.\a.uyc\iumnnm_,sdh)b‘dhuuﬂ_,

n a
.ﬁ<g (1)
v" Zup
Grany (4, =B 9 A, =4 g4) AB Aaiiinall Lakaill (0 ]33 41T (4y )y, OS5
055

<% Loyl sy n S 1Y

(0<k<n-— 2)&]()“}‘& 4,4, _ 1:k+1 (2)
4.4, Z u,
p=k+l
5 o a8 (o uld yulas U i 13)
.AGAI. =A]A2 ="_=AkAk+l ="'=An—lAn (3)
U u, Upn u,

_@1_,1“]’47\;..1‘)5.“Jl&&\g@tﬁ@&kﬂiﬁuﬁgu&ﬁgﬁ‘,

1sj<n

H _H,  _H_ _H (4)

Y



H, = o G313 (Saa 18

n

ua]';lm." ‘(3) A3Dlal) (s

” = :‘—1 — k=0 - =— (5)
' " ZuP Zu!’
p=l p=l

e Jeanid

T 4B (6)

Ll ¢(5) (o) Tolitad (oS0

2
[Z"] ___ 4B 0
u,iu, ABA_B

p=l

(7) 3 (6) CBal (pa OS (o sla Uy yuia 13] 5 (6) ABDlal byl Lind 1Y) | Jmntd
: sl [ ey Uk
(8)

ul-n =(AA1)2-n
S ABAD

p=l

& il — 3 Al

== 9
“H Y, ()
OsSy Ay
2, "—2‘ AAI.%
=— 1
ul AA} (10)
3

Yy



nad, -

5 2 (11)

" [a | AB-A_B
un Zup n—l
p=l

seEimaill n i 3dg) LA (3) ) B4
v, H, u, AA,

o oA
((4) & )v" I

Uzl ()5S e play 18y 5 ) N iy sbudiall e SIS 1y o 13

u, 4,8
v (12)
H
n-Ad4-—L ‘.
:' = A.BH2 U.\GLLAM‘_;BJLgUJL(lz)_,(u)LuFL‘JJ
v"[zup} |
p=l
n-AA H,
. "2 4 j it el ) K
=5 <30 e elpal (55

Alal oda b el et La f2a
A4 w3 D)

1 M

330l (38ali g ¢ Waae Lasitiue lal.\:é ‘G, ... G, ¢ GIQS:\]

A4y _u 13
G. v, (13)
A X
G_ _G_ _G
ey (14)
Ll oS eodte o A Al ) Talsi
n-AAl-i a
—22 (15)
AB-G, b

iy



G G
GG a5 (1) 5 (4) ) ol o) ‘bzr -2 A Lga (e
, H 44 .5 &
Y22
44 44,
. 1' _4BG, 3 ,G._4B-G, . g TGH! ;
G‘—u 1 [ g . =
> AA1'H1 ~ AB-H H AB-H gy H H
2 )
n-AAl-i n-AA,-ﬂ AAI-i AA, H,
. 2: 2 o .‘ = 2
AB G, AB -H * AB-G, AB-H
G,
nAA1 AAl—‘
2. fpal Juaaiic~ 2 .9 Wl ((15) ) Talitad
AB-H "’b = "4BG b (15) ! oS!

Wthwumu_\m,xuwmuﬁgs Ol atiy — dliadle
Gl Jaxs Gl Y€ Bzl praet o Sl 5 e glas BT (e dlac e dpuliia
ﬁwumggiwghﬂt*a‘;amgﬁmé;oﬂgum‘;}_

- o
- Leiltina

3

fa Auliia g 7 W20 Aafiiine adal LM Y 4B dagiiinall dadalll apudi Jal (e
AN (Al 8 38 (1 ol padiu cade g (e Al (K3 N % dlae Y

AIBH.,L,_\ML..AMP&U,&\&,‘M
Z”k

() Al alac pen Apualiiall Laiionall cL;.\l O (n—1) e AdlEia

0sSy Gumy 4 Ay AP PR

toASal) adudll (e dadad dabisa cilisa ¥-Y-Y-¥
‘... \E,GF, QS'.'\_]_, BDaJ_LEZ’éuAc_HU_AK—IEABCUS:—‘— 1 w‘
i) 1ia b gpladll o2 kel Gua Bp il ) Ay ai ek g G, F

;15)&...“&3;3 G, D ¢.. GG, *BG, QL:&.I\ Qs 1Y .G, G, <G, S

"o G.G... 2k+1
0<k <n-2paak yhise S 2 5 1
( Rk e G,.G,., 2k+3 M

Yé



Bl 4c cE,_F, ¢... sEF, < il Jaghad (3823 Mdie «D=G, 5 B=G, Sua

E,F, _ 2% 2)
Ek+1Fk+l 2k +2

1<k Sn—1)¢ak_ﬁja[}ﬂ

F.=C 3E =4 &

. . . L . s
fak 330 38 2k 1=, -5, 085, =Y (2p-1) 56 55 =1 pal
p=1

.(2Sk ﬁn)

A0l (349 ¥ 2aally oyt 4000 gia 400 A slaef 40l """ @ (52 —500) Al

i<k<n 7
GsST ey y

1 BG, . g 1_BG gt iUl 3 -
— 86 e Juaai 229 () A ot ¢ s yaldea
1+3  BG, 3 GG, M AL, = o

L 2aally st 4l gia e ye 2l (5, )

1<k <n

5 _BG . g,

S e pigll My At S e YT ANEA (e ¥ Al Ly <

SL_GE . o Jaau BG_GE

s, G.Fy BG, G,F}
. H % - K G Fz 1‘ - B ‘. -
OsSH ¢ (3<k <n)pak e OS) S oL G Cagf dnai JY XYY
’ Sy kL%

GF' _GF _ _GeiFr, _GiFx _ _G.F. _G.F

s, 5, Sg 5, s s

a-1 n

‘\le



dagmaa Hael o7 e egf G ) aaally T8 A0 s Sl pa s, e e, e oS0
dagaall ool ae duliia G F ¢, «GF, ahailll (585 o3 ) aaally lag A sie
Dol fag il A gal

et g 7 B R Q¢ (1<k <n)ank )53 080 LR =26,F, O ey
X aanlly fa 2 A gl & g3 alae

il ad Cin ol caleSly il e itaag 3ab Tl G Y i — Adaadla
Clad el ame At ¢ Wy Aginall ¢ A5 Bl A CatiS 1Y) dailly 5 Akl
Aae Y aoe Zalite Led 4 gall a5l Ja gdais (g A cllaall Gd Al siall
Al gl g 30 e W) ae Apacliia Lgdlasial Bl el Y 2ol g A i) da gl
Al 2oV ae dpaliia daiine (n Wa2e) ated ) BD il s <13 o305y
ol paiial a8y (uSallyy on Waae 4y sbada o)l Y DA pafisall o e ) sall
A LGl b auall 3Ll

-BD_kill dapui Laa] 13} BD o ki (880 adol e dadad p oSE VY duaill

0585 & G D ... ¢GG, ¢BG,

G,G,, _2k+1 )
GGy 26 +3

(0<k <n-2)aak s

b i 4pe ‘E, G, F_ ¢.¢EGF < 381y¢D=G, 5sB=G, )
«EF, aaBR 8 3daili g 4C (Ao B (ra Jniisal) 3 ganll BR (JS g (A58 gall cusi S
Wl S50 4E L EBF.F, C alaall dalia 5 Lhaw 134

2 4c.BR-5,-"BF GF
3 3

Y



A

{G,=F $BD =BR ) (Sl akaill HELG ) o 4 BD haill — Y1 dllal)
Ll 4% 3uall Yy (1) () Toliad

E F, E F,
1<k <n-1 k = <8 Lpalha
( g )C‘ S 2k 2k+2

(F,=C 3E, =4 «ua)
s lgal VY Azl ) Talad

'3 EkF;: + Ek+1F;c+l F

pICANE 366,54 AC BD (2)
k=D 2 2
'(Eo =F'0 =B L;L—';)
&Li‘.'\_)Y'l L.,S-.JE,;HE,‘F,‘F,‘+1 b yaiall é)a.“ dalia w2 GG, .. EF +2Ek+1Fk+1 L'Jsj

3 GG, =BF Y ddagml e Jaassy ‘S +§G0G1 -%=%AC-BB 0S4 £G,G,

EH
2

.BD =+ BR uﬁc@@\éﬂ‘ﬁﬁ)ﬁﬂBDﬁ‘-@&‘“&‘
enk_).u_,adﬁthl . L.giﬂ‘.h;u.‘c G.H, .A_,.u.“ G, w‘lwc_)a:\]
Hy=F 058 <5 (0<k <n-1)

0588 «ledlia BDR 5 G, G, H, Bl ¢ 0k <n-Dgak phiza O8I

.GF =

“. s GH, G.H, BR
0<k <n-l)ck jbya (S oo Tette = 3
( n oD GG, G,G,, BD (3)

OsSas

Yy



1
1
onHk E(Ekﬂ +Ek+1Ee+1) _BR-AC

= - a)
= 1 BD.AC (
z tGk+l'E(EkP;r +Elc+1Fk+l)
K=0
Ol e
n EF
BR-AC _3CHo 5" )
"BD-AC n E,F,
350G,

phamall 5 Aaliadl) ga (4) A8l ) oy Ll (5 gaan (gl Jass G Ja sl
iele Jaand ¢(5) 5 (4) BN (e 4E, ..EBF,..F,_C

n EF
BR-AC _ 8, +3Cof0 =,
E\F

"BD-AC & 1 n
ZGkaﬂ E(Ekﬁ;: +Ek+1Fk+1)+§G0G1' 5
)

%BD,AC &g ¥ Gyl (z 5ae (5F) olie cld ¢ ¥ Azl Y Toliiasf (oS0

s + g B
o R R BRAC . . ¢
Aol o duaailgiay 2 2 - D GeSa
2.0 4c  BDAC
3

Cilliade

Y (il alad (e dakiis Llaag 27414033 330 alima sl 5 Jaf e (0
0l g VY Liall aadat Ciagy T Al 378 oy Cull iy ey el Al
adaills (38 yall & Dl (g3 gia Aaliaa A cp Bl 3 ke 58 g Cull lany (Y
laall dliaall 5 dabusally 7,4l

Al (5 s Conad (T (3 YV AN haiTand (g0 68 Bloe A0 Al e tlats (¥
H, =G, (5S4 ¢ BR=BD (155 Sy e dlala

(AC 523l (63 gl (53 sial § Aaluall 8 BRAC @ pun Juala G L (4
Opbaally B A taiil 6 Culaill s da gy 0Saty oa g 1 8Ll o duill dakuiy 3 A

YA



Gbiall dalus 34 BFFG ieall dala (€ 54 cuihaiilly gyall g dadll oy 5 gall

.BE,F,

didie A% 8 Lgialue § 5 La ki BD (88 adad (e dakd 4BC (S) -V A A3l
ﬁ(Gzn_l =D 3 G,=B C_n) c0<k <27t ¢B]_)_)_Lm (Gk):\.o;l_mﬁ s(5>0) gl o Eﬁy

eﬁ_g..iéi‘).d\ P é..'aau s aaw\djﬂ&_dp.uc GiGyu =2:+1 uM‘!d—:ﬁS
" ! GriGrip 2k +3

S-S <e Aylial (d gl Lol
c0<k <27'¢B! 3 B, Jbliill Uaul 5 27 ladae 4, 5luie el jal ‘,J.‘ACH&A.“?;AS;]
AC Chaaiia P Akl ) Ruasly (35 Bl ok yTipe 390 7y 3, R (5 e

filwaall JaL 3l o3 a 0453_-;\_385.0_46_):1‘_1.32'__1 =C 3B, =43 B,=D 32y
OSH g €A, B, . EBF,.Fy.C ¢P, aliadll 27 11 1 Guyy lt adaté gD haill 5 3 sall

_ﬁal.un Sn

S-8, <z osSitman il y

0554 ‘s,%s a0 K inlia 5 (8515 4BC SoBiadl pb (5301 ¢ g el

(S -8, <8
2

114



Al Sa B oS5 e5-5,< Lualuﬁ-n S<e O8Iy ()
L2l 13] | 5, 4fabe Gawiy B (o g chayaddl q.—.t.g.s%bs S 1Y (w2
Al ()9S5 o ALSa okl (1 4B 550l (31 gl Gl B il A Aadl
Lt (5K o ALl a kel (e 4£R Aadalll daline Ciiad e ST 45p Sbidl)
e Jhan (S8 =(5-5)-(5,-8,) ¢S« S>1(S -5,

£5-8, <t (s 5)< 2‘s

‘AJLMHS\; JS.I(._S<5 u\Sb‘ (‘

el ole Lol 01085 10 ¢ el iy el S350 2550 S 1Y (2

1 1
S-S, <5(S —S2)<?S

S-S, <= (S -S,)< zls

1 1
S-S, <5(S —S,,_l)<2—"S
n3e da g iaslaa g IS e il " gal™ (e s ptlall ANEL e Y Lizill (344
.s_s,<g‘,1=m‘;_,m 058 Gy
crsthall aliaall sa i sl p - aliaall
o Gl o pdnall ¢ () Aty Ay sl o2y el P aliadt 3 s of
Y ey o 20 A gl A0l Mae Y ma dpuliie dailne adad Y BD il dapuis

adad Y DA agitnall Lagusii B, B, . B, Wil laad (D4 dagiiseall Lakiill e
Allaltoda bt (N Y e A gidl Aaaall Mool aw diliia D4..DB,..DB,

bd O Lary Al giall L g 3l Mac W aa dudila 4¢ ... B,B! ... BB, skl (S

‘Yo



3y ¢AC g s\ 5% ELF, (18 «DB; 3 DB, Wy fasluia F, 5 E, Ohiill g Al
381 <G, kil e BD adayg ¢ ga g gl gif Ml g e (g L8N AMiall ya © Lpuail
oo <Gy, <Gy 6 4G, B LR o 3 Qs (0 <27 )aa k B3
‘... «GG, BG, gill (555 (VN A3 umill 43 uall 3 zail) Y ol )y gp il

T3] Liaal & ¢ aaally T 3 200 gl 30 il sl paala g, G,

e G.G 2k +1
(0<k <27 —2)pak e O8 ETen _
( ) c“ ‘ Gk+le+2 2k +3

saclall (53 g3 (5 ) e daliue § 5 78180 akall (padakid 4BC oSS Y 4 Aaadll
5, 4iabua P glind (550 Cun) 5 230 Y M e (A adailly ¢ sl 4C
.%s-s,q 1S Cuamy (A il pa ey Tl
(650 pa) Lafase ¢ (S AC Lhacliy BD \a jhi 7 81Sa add (je dakil JBC (ST
Cuns (G, =D 3G,=B) BD kil (G,) _ Zawii da i ¢)0 Lail) Y Talviud

0Lk <n

- A - # wi .
pd e 2258 LS ¢ (0<k <n—2)as k i3 K GiGra 2K+ 1 g
g Gk+le+2 2k +3

-

0SS S (H,=AC) o s (1<) <n)gaj _)::JAJS-I (H,),  Aefie

1<j<n
, P, - H, 27
1<j<n—-1)paj rija 08I I =<
( )& H, 2j+2
1058 Sy
n-GG, - E
. 2 (1)
BD-AC  BD-AC

Y



o) d g A Ti e (G, ), Aagnaiilh (38055 F (Sa) ¢V il Y Tl o)

0<k <n

WOSS CusCEF = AC ga ¢(E,F,)

1sk<n

i - E.F, 2k
1<k <n—1)pak uhia (Sl -
( g )C‘ ;)u"‘ Ek+1Fk+1 2k +2

O3S (H,) B g e og il g oo llin Gl Lasy « B = EF, = 4C & Laag
S il e 1) Alhall AWK dadd o g = EF, Wl

nGGEF
£
< (2)
BDAC  BDAC
2.G,G,- 11< sle Joanid il 055

3
LUl o sSi¢ER Hu\iﬂ\mFgSﬂJ‘AqucBg.aG‘JsﬂlaJﬂJ\BRgsg

Lagal VY Lhazail) 3 (oK1 7 2 EF“ wle Juasil (BF < GG,

.%S ~8, <& (& Janid ‘%S -8, =%BF-%

o) Addadla
2V dadll crasi ()
50l aet ae Al ialall pit ssall aded iy (G)  Aapssdill 3 g (|
¢) 2ty T 3 A gall

gedliia o =BC G (1)) Aaiine p b A M0 A Bha gy 00y (2

1$jsn

A8 dafaa o A0 giadl A3a o 31 Slacy)

YYY



.n-GoG,.%«E (1
(£, 7, ) A T s ad Al 3 3 (L o il BEas 13 ea V1 a1 (¥
Sl Lay o axally fags ol Al i) Ly 3 Sao ¥ e duuliia o)) Lapudilly 3 al
Cs-Syelld g o(1) Ll A A€l el e g, A Jilaa g (8 EF =BC=H,
.n-GoGI-EQE
2
Agglhadl Aol e Jans )Y i) Laud 535 e d g i) 3aa3 L gy (¥

el gmagaa g Gl s e Fal %S VY Qzaih oo - A AlaaNa
.n-\-\cc:s\’c(%s

Y VY uadll S A g e pad ) saaal 58 %S O VA Gl o

g 2o ¥ N4 Lpaill Y AWl (g, >0) aas %s-sﬁa, s Ll S5 ¢p e

.n>Ngap e c:s&' O<a,<e Wl 558 Sumy e Naa g «(£>0)

LaSUail g ol gl 8 sgd A ggany £ Slae ) aaaiuy Tl G cpm of LK) 2500 Aiadle

3aall prany 1388 5 @ = BDAC g &'=E G55 Supmy o Jaad o Al dad 5l 01a
[74

AlL&d Ay g 10 Tl Ahadiuls

(ol (5 ouss 4ie Aakad (gf dalina (51 cdalite Y 7 SN ptail) dalisa — ¥+ duail]
LMKl adailh pa dadaill 03gy (3 pall gAY (53 sie dalina

shgy (3 pall g Y (5 3 s0e Aaliia Sy P {HLSAN adaill (e dakaill Tabina 5 (53]
Aaadl)

e Ul 05 2525 (IS 13

YYY



i Allal) m‘;,pgs o Y1 AMaly
‘s—§S=s (1)

.£>0 Q55
éi:ngsn>N fa it .'JJGUS]“:\_.}:L.INSJG (g Al |lg]d:.;ﬁs\/\:\;.bﬂ\éjhu&.d

s Al § daludl g3 p aliadl
¢5-S, <€ (2)

.§S<S, (e Jraaih ‘(§S+£)—SH<S OsSe «(2) 5 (1) ) [BEWE
‘§S>SH Ll 6K VY Zail) Y Taliiad (o3

AT S>§S AN ‘_'5‘ ¢ rallill Joaay Uia e

auzat Allal mg_xgs (Al Ay

2s-5-c (3)

LE>0 (S
Ghay n> N g 230 JS1 elyan N Sae g aaall 3¢ 2 g o) 4 il ) Tolia

aifial 5 daluall g3 P alndl
125-5,<s (4)
5<8, o Juandl ((s546)-5, <& 1 B 058 (4) 1 (3) o) Tkt
s<2s AU Gl gl allill drmag Lia (a5, <5 0384 Py bae B G

."l -

-

_§s=s: & it ‘S<§S, S%s S Alatl e

\R&1



Sy ol o sty oY) aad) Zlas § il 1 DA puall s3a 3 gat — Aliadla
e aall (ailias ol

e oo e ol el o
(e 3l Y 36 borne sup.) s =bome sup.(S,),,, (1
.%S = borne sup.(S, ), (¥
2 . » 2 2 ‘
.s—§S=£ 0SSy duny o5 0 2 g ‘s>§S (
O8NS § dagg aaall 3y ¢S u_lcc_.\b_)i_mi_,.a s () & ol o<
(2) Al iy o5, o pal ) %s &Y Jae a e§S<s, 0SB S >5-e
34 %s (Y T-‘m-“"c')ﬁ.%S—S=£ OsS Sima g5 0 2 g 1Y) ‘S<§s (<«
s, >§S—£ OsSitay s, dag oo dxall e Y Al 3 b e al ) il

_(\ 7”59‘, ‘S,,U""“ @\Jﬁséyd\a.n‘h_,ﬁs<sn id]
Gl ol ia Atia 5 il e Taad B ol 878 o s O e Y W Gy
.‘laﬂuaimejﬂa‘d_i‘uJLg¢d4m_’suﬂuJQY| :\A]\e_,.g.inds.éﬁc_).fu:

il e geaall Cilalbise 4 )3 830l 5SS oY)

Yo



YY1



Oad YoyoY

"o ASall gy 3l Jo g yiall pdab daliua (A s
(I oadl 38 oy gl

YYY



YYA



k- -
RS & B

5ovve -

e

b o I g A SV sty s s L U3 e 1 8 AL slaeYY 5
A pad e o b o J o Dl AV sl Blisy s 0 oue A

AT g 35 i o o o Eal DA i U stasYy
il Al e iy G o G s S S e A O Shee Y Uy

‘),:-H ":9':

JsN (0

33 3 i bbb OB ol G e a3 S 1 -
Tl b b Sy 7 T e O e 0l S
Y RN T 51 ol ::J_,i‘lj
(st 0 Bl e 3 B o ISR U3 1] el Yy i e b i T
feail 1l /) Al 5 = [ e et ded — [ aade D i ey 5 G - i1 a8

- [ ] Y AR - [ ] it L [ ) O ety [ 60 Y N T - )
D e e 1€ I3 =[5 ] Raib oW 12 - (o] daib coae 11 = [ ] dadt L JBEN 10

AR



P R T

e ——— < > — =
— —  a — a
b

JA_,)JJ}AJJ—AJJ}&JJ-LF})IL&}JJJJ&U'FLJ last U1 12l Olay
-b-lyaa—,agl._,,sb.,—,

;Lcu#w1ﬁ.a33wh‘}.ﬁdybb&-)«f1w.&Uu\b’ﬁﬁldp
;ﬂ?)-’-ﬂj .}_-;.1-15 J}l.-.d‘l):\ JMEJJ}) .?34&;34& L.if.‘-.’STlJ
J#ﬁ;j:#wﬁb:bﬁjx‘?bm;a#(:r}ua;mﬁi_,j <Cf>~f‘
st Ll STy e e OV U PP TR PV o

;»CJ‘C;CC.AJJ_JJIQ1MJ.U£L...JA:J;&,} vy ga s - Lol
I p M pe iy s g 2 o 0SS B DT b by s e
yoﬁ.ﬁé_ubLLIJ.LF}‘EL‘jcﬁQ.LGB_J/‘;J&'&iL;_UB ;ﬁ:ﬂ)u;;,-
sl it e S Yy ey s e S0 Yy S oe Ui e A s
o S MM s G oAt e DS S g IS e aandl O
‘_;:.J ;‘J‘l UJ).\ L :,UJ} e; 34m) {L.\-IJJ\J .J)‘D 346 C.h

AW ST O ey 2 DT W Ll L 25

b b Lo/ gy ST U b 0B 1 o 31T B I — 0 -

LSt sy Wl

G ad 54— [y 3G T4 = Gl e g (8 ) tasbl S = 3T Gy S
P GjJ_,\JI]JJ-FLf';.(\?J-u:H}JM\_—r j;[_a 1] G © ke f [ st 2de by 2 5 = [ uer] Ll
f‘i*‘ T Al T3 05 38T = () Dbl e (o] b 6 - [3] 4 e e
A ad — [ o] Lt caae [ 11 C.n‘z-,”[u]d\f) J\/‘[]: f_)a[']J" J’S [er] &7 24—
Wiy taety £ 0] Mty sty U =[] W gl [ 0] Rl edsN sae £ [ sl gy 10 =]
iy oot IS5 [] 05 st L 46 23013 = (] J g gy [] 30 112 ] el 1205 12 |
g s [T LS1 00 LT [Timis 20nd 14— g Dbl o Baadt J§'C kg [r] om0 iy w35 34031
205 1T bl Lyl 7 ] s g (o) i 13017 L8 8T [ 08 0 (1 F S L
Lp] 3 pems 35 15 1] ksl gl il Yl 16 (1) s

YA



R A S

e 3 83l S T lgaliely 3 5 2 o e Al du e otast B S
J_\J.LG ;:L}p$5:lij,)__g-;.u;

G e iy st O 1 dgl

- E] s [ i
- — .
El 1 E [ \_J‘{
— % —a ——— - —
. .
2 i —ao

.L’CJ‘J-AAJ_’ r.bd_a_‘dfaa-d_q C"id"&“’cu lls Slay
ydllmh}.-&;.dl‘_}s;.]lduhfu.q u‘dfﬁr.}‘d!uﬂ 0By d S
o IS M e e BO GO 7 b e 05 g 0y oy 7 S o oy
o PN ph e o 3 S et e 05 @l Oy gty T
S sk gl L F
s o e 0oy Ny p D080y S S £ 0 G0 e S L B b
o o gl O iy 5 3w Lyl ¢ 5 e U1 phl e B 3D
ey sl de Oy b Jad T add Cyln & on FSI b i BO G0
30 ot G N e PO GO s o et O b il gl
Wy g sbocdlt o M Jais f 8 m S0 e i B O s o et
GOz s o elin b 8 G p 0 or G b O e S N
-j—-:J_‘L,S-‘-*FQ%bJAﬂQJL—*OF)*-L’_CQEH:’RJ@:#‘LHJ@J*E
o R s i B O JE D b o et b B G O e 0 Sy

w,_,\_.ngwun...u,lwbsn_,., [_J]u);-d&A;ub_»,|)4;a:—d&u\uu_,d£.gl L S 2e
M d 56— [ 0w Jf.f[-..a N -5 355 — [iaib .. Bbp2 - u.a‘)nl,..-dam_,uﬁlu
g d-l/[l]du-?{,]_,-d[u]d P N U O oE .JCT - e ..vci'mu_-.- u\rf[u
ucll — 3] il ..,J..a/[i]t_..u[..qisc (Buy ol - [!]svu tui‘[]f—w[u]u? ?u/[u n
3a 1a0e [ [} b [B] oy : Joa f [1] 3 o gty [ ke cGsne [ (10 > dgf[‘li’* Toimis
Lail e L ey 1S - [u]iu._l hau Y - [O)iail s 12 - o] Ll izl L jaln - ]
P13 1o 816 — [5p a9 o s (s lshne f (] 2 1B g 3] it o 1
] e 'L.aJ_u[I] [ P u—

YA

5



G E0 o o ety S gl gsie b il gl i B 350
sloisb g0 P WM s i B g G g0t o bl SN B0
OOV UYL F 0 o S M Sy g 5 e BN M e S e e ST

[ O bajl b &l « 0V S o e o Ay o F sdai sy

s wvo s AN e el e Bt N G M e Gy b s - -
.3)@1&;3.&#!
W g o2e Sy B 2 G A

Boan g o a3l e iy o5y a0l ey 3 gh s w b b O} /U0
et e e U5 dm Ly ;I,.s;@;oyu&.a,.z

o—a " .o
o
—_ o i e—
- d
<
s — - — °
5 b

e oy g e D slone gy (BN ade ool 3 camigipe T 00 3 Olay
o b b il i o 1l Y Gt Sy T b i e ST Sy
Ve b e 3 e o ey 5 e g g O e Vo g 3t gls
e N P S VAR -V N IR U RO VR PR TR e
.E.u;-,a :);uy L ad oUle. Olap l‘-‘)'u_._ﬂ; sde ey E-AJJE—Q-L"J
bty ¢ JUll b he SlI5 s by < D oute ga 3 2w b i 01 25 Gl allis)
u:-" {_).l U.‘lj
NN B (1) B A RO I TN Rl (5 EWHIE AV S S (O IS O

I I () PPNl (5 U (&) PP tPT AN SR F I R L O ) PR I Y WNE S e R R
Gl B g 10— (o705 e i el JSS e J IS o] T S oY - o)

SRR (B A S [P () B TEPR L ST (R P T P ) el ey )
N s LI Y RU At S oY IR WL B

YAY

15



o ks Wl fae olied Lol BN oo e Al BT DI0E) WY1 e L

[yt

Y L .J_--.Wfb s:J‘IJ l@Ja;" N R STE L LI N R ;l)"- slagl -;.ilfr:l'-;—
eyt SN S e LS o pacd] OB i i gl b s
jlﬁ.ﬂ c}lﬂjsb&; J”Mﬂa}:)”u"g@)j Sudab ‘;J-L!JL")L—M

1 b
o —a
- 5
— o —a
- J
—_ & — ——
.
—_— 000 . a— JE—,
.q

oty pay s pairt b i dlly G pead sl T e a5 Gisllb ol 0

n.’JJ-lf_, ?llm..l C...:-'ﬁ b-_ﬁ.-m.i.:-'la) L':-_l_;ﬂ...a..l l:b-b \:.A;‘:J;.L:J.J Id.n:n...l

3 olaed ey IS0 b fad g 2de 3 3de ag 36 2 2de

oy Visnly bde Ua 131 Lluolis U385 . adbyee 330 LY 0Ll (g1 ol ygs
IRUZR RN P L RVNPR 1]l GRP  O: Osla o L Jots Ol 2lls el Lisd 135

[ ] stasd (o) Ll 050 [ oy T2 (o] Rl 10T 0] Rl e ][5 1] e hbael ]

P P P Y e I R | TV YEE LA ER I e

12369 (1) dail 226/ [3)5 008 - [31] 07 [0 N RaBt (W 2T~ [p] F o gas [ 1] eyt
T T I R N R K

VAY



Cu,.) JLL:-H‘,-'L-J).-J.M .x,.l_,jitfm.x..adl}.n;i.ul@ur Jf.b;\.u—ll

ﬁjrll;)‘;” 3|&}U;L¢wa,x—jluf~yug}nuhf uajcs_}
3 > ool Gyles 134 5 e e iy 7 3008 .8 3 o g ED1 e Tl
L‘,L.,f‘yil;..j,a,ub‘)..!mﬁ.i_T&ﬁ,»wajoﬂ,ca;ﬁI

CCr Ry L'JJ‘ e U3y C.b-_,ﬂ oo dad) ;W)N'I A0 slasd
Lty shael P il Cb_',')” slael Dokl o) Wi e e LBy

e Lihgin s 56T (hmy oY) o Bttn Blita 2yl shael 713 -
. : G
SN e Sl 3 pls Cama 31 AT 25N sl Solay 0 OBl e
U sV dam 36Ty Y st el e Cas e 1 depee 1A
stasd Wy 3 Ygalarly 5 o oo T W1 on sl A0 2151 51aeT Sl
o belish 2 5 e b e el e Bz Dyt 1l
5 7 5y 2kl Slud fgles Cowan 1315 o Falasl Sl 01l

CJ} .NAAMJLFL’AAJPCJA;_A.AJL‘.L&JJJJW

! »
o o—s
= k)
o0 0
N E
S —
> C

Ej;i;wio,q;&%j‘;:_I;u;’lo./».l,‘):oi S ell3 Ol
R R I B R (JPR Py CR VR e et e

R LR F IR (IO WS o0 EO IR EVMSTE ST ) B ) E il
uﬁ‘* - [‘]-“f-if[u!d 33 13 N s [0 b e e e [ Y] e o
Foaegpy sl g S [l tole 131 2 (*JU‘:*-'L')M[‘]M;C[vJ;w;C-.:*f[d -] Ladl
R BT ﬁ- S5 Ll alay b S e e S g 2o s 067 T Sy 4 DY S p oa g (9]
S Al B LB L el W T - o] Al sae ) e BlE — (] met S
(] il tsae 14 (o] ail (G sl 13— o] akiel lealiel 12 - [ 1] dpadl 3eg 10
TN PPN I INT oy g b

YAE



AT

L—

Y - &

de a3 = S T aliel Sl e meamd ol e ae O 280 5l 23
J,.Aa\.k.c-ico-d.b-b“uﬂdc.é'l Jl)i\.ﬂc ,..a.ﬂ.l;-l/ubu,-c.:-
Nou o a7 5 5 2 oMY Gl e aandly e 3T Ola s e i
Dln e fo X5 Bopet 3 3 o T olel Dl d 3T 2 Sy 4 s ol
U35 130y Wutes 3t Ude 10 5e Bopagt = 5 (o) olisl foe Bogak £ 5 sl
kb Ggls paidl O i ol oy pairt Lo o lidsl ¢ ity - e o
w315 skl Sl i ot e Baze s EY £ sl
L e Ly cinipn i 3 ot il b e el 6 S » Dl e e
J.Lq{o_:;ML’]__,L_.M)LS'N.:»-L,H-._.L;.J.JJIBLE’:.L;,,E;;:E;J,{;@TCg.b.l).'l'l_,
R I R R RO FE VP T
iLwE;j:imahjc;:dbcjwanb(pJ)ugfmg;adpw

on O Gyt b alidy 5 A sdm sl

Ale STl G e 3Ued Widay s b)) o e g dag e shel SISy —
st gl il o 131 o el DA Dol 1O ol e Bies
Btay 3T oy Al el il bl e Cones 13] TN Y Silay b
LA Y Sl

S Do Wty 5 lgalisly 5 o o Tl e Bl R Sl S
T3 d e el e Bate Al

A L}.:f[_;]m.l. CJ,A;[u];m‘ﬂ R Rt eyt B [ Py
\.J C6 - [I].\lei Bb-lf[d]gc_,) J;leld.athuJ l'_l.;,i[u]J_- d.a/'[._,r.l]n_ab [T J,,S
- L\s’u'[‘]c"u‘—‘i)[d R ‘L,e-'l'l[“]‘}'-{ L B W TR Py I RIS L'—’-"l"f[‘]
A e J_g/[f]i‘;c_u,-,[u.bf L0 ~ [‘-’]\-“"'f"]"'s“"lﬁ'!(_(;-‘ syl I,pusl), i dde 398
il CJ,.AH.»:[:-T»/[L;];.@L 3 (5] il raae [ G- l]mlz.mf.,a..aJ,L..-ﬂ[._a]wL SHo- g
Ua.JL.JIa.u.JIUJ.x_., u_n.i\_JJ:C_,..__...-JJL.J._NJ.d_.,’uJ;MuJ.a wl—.&‘ﬂbﬁd{d]m.dn_.{[a-\]
L8] ke clele 19— 5] Ladt ,..4[1].-- Ly 5 12— e Y

YAC



P YA

5-\Yf.*~—.'

Bl ss @ Sl il jla e 315 > o 1 Slae 2 0] 1 b

o—a oo
- 2
— — 4
ES
5
3 Z
k J 2
oo o—a —
5 - =
&g —_— ——o
! 2 .
= e o
* s -
[
o =

NIFINECY $dS Taolaeds = o T slael Sla e @L’!L}”: C1 s edld Ola
Codandl 13 ..Jtu.u;l.wﬂ Wl Sy (bl e Bt Al f Jst
RACPERIEA C.’JJ ) Cu‘ 5 alasls Ladlyze Lyt 151l VLRIV [;ljﬂ!] slasyl
Bari 0 I T Toslael o i Ma D7 2 Taldel (o dly Sy W e
s r o Tolel dedin i S p 20 sl Singd gt e B Sl Gy bzl o
el S bl e Bes e LA Qe shias - 5 s lael) 0B Ly
Haaly 2 08B E L 6 Lo sl

Wl o B [ Aty S 55 G o slast 0 1l

B 1l U Ly Uy am e O g b 0,0 61 iy ¢y ot L
p T s oy a0 S el 085 Y1 S 0

A G sde e S Dsaey  Dsue am e ST Dy 35 3 e O b S
23 348 o o gt Y 3 gy eSSy e o LS e e
0 e alael Calst L SISO, i L Dladll T e alie 3

Lail a‘.«;” - [J,']W,Q,I‘]-\d}- lJ..fZ - rA.l&“ul.-a}leu"hﬁf._a] Aels A *}al

ity gl - (] ozt 2 (1] bifgnds m (Bl E fed [kl (-eU*)am’[ul
Y e 13 =[] g e e (3T e i 12 - (16 s [ 4Y R T L | P
35 4 [3) b bl sl sl ym VA 1S - Y (3 518 - [0 ] DT o) il

L130RE

YA



s YA

LA -3

o Bz Wi £ O g e D slael 0 LD sy i e Bz Wl o1
Cormr B D 7 2 0olel Slad D f 2T e 25 3 o iy o3
_?;3;;14;154,.,;1,.1.3;4;@.@6553S;;u;l;..m_}:,_,u
Conan 13, 3 ¢ o D5l Slajd T 55 wsiael a2 5 5 il ey
£y _;;3;:‘315@:1:—13;.\;nghﬁaiciﬁjéa):;::'l.w‘\}%ﬂ_a
Dta o e ST d0,Y Bplos 35 e 130D ¢ o 0 Mt il 01 1L
J130 a5 o ot Jidd dn b s o O F sl gy o0 I T sl
JL';-‘| @J’U F JJ&%SJJ; d\'?).l; CJAL}ﬂ_gL..-;.\.U chg_Mj j
¢ e C_fy:.tﬁm%,&ﬁajjI;l»‘ya{,uwnsnj;:ﬂ;m‘u
::_:_ial.x;! st.:lin_)‘Li,::.x;}aEa.x; & _;;3;:\&?3.&{3{;(6
33 L ael B 5y 3 50 e e Vo degeg 5 B e Byl de e
S gl doget 3 O Taltel o 01 T UST b e Gl L 36 R
s.x..fl,:.x;o%'ajj;aup"l EJq:b-T;h_aJ,:athclpil‘}-ipMEj;;;Lw‘i

o Ol L gllsy (25 3 e

F ey b alh oy bobaand o lit or Bins Db sTl slusl SO0 - 5 —

e L sl GU e s @ oot G G by e e e La
UVt 6 gl b Ul sadl G e bl ¢ 081 G Bl 3 by
OB el maor blarly cao ! 31/ 1 G U5 e ks 46 eipdt G L)
ENTN T DU Y P TIPS BN I KPR PR OS § RY RO S PR Y
sde Lgadael Sy <5 > o T slaed a2l DA SN LY S

JM&WISL;ZIJIJ&L ;::»Jhwh':ij;:'fﬂ.ui;,ﬁ,.:

el e GV ey ) ade e beer B3 O T laiey o

R U L= 7 ST~y B ) E T 2ol (1 il e/ =] te M 2ot et
Sl [ eIl et e o] il el (] g slael o)
P02 0323 - o) lme e 20— (N Eadl Gae 6 - o]t LE L3 e 15— [ e e 14

[ 2] 4adt Laa¢

YAY

20



By UV 2 o pedl e J Il el el 3] ] Ul
s o %wx;,-.;..qusg;:_:_i;m‘no@,@ﬁ,u&sww{@j

) _.::: i ;l.!..r—,i P aL:-TL}L.pJ

I A
3 2 o L oolaely ¢ s Byls Coma L5 & o 1 olaet O 1ol Ola,

348y b 308 (p b headd ) aua Olglms lnen 131 O T oiey g 2 Byl Cnen S
Lo ot Oy ¢ 3 glne 5 3deg g e O b i OF Ci) 2 SIIS) LS e n
(7 shy el e Bz sl TS o ohely o s sbos g 34y § 26 U
U S e Bl DAY a5 5 Dbl sV e L b oy
U NP T S B -F (R VP (AP PR RPN KPR
Meb sy p ohel B8 ey cae o Bl IR Sl a5 2w
ke 1230 Conam 1305 2 o 1 3lie] Dol G s e 13} 2 3 7 oasl]
e B3 b o m e Ve e Bis a )  z aiitel fey ST iy 8 s
2ol o ke 130 om0 o Taluel Dol o il gl § 2 obaed
238y ) oY o o c_-gmﬁjjaam‘t Wy .3 > o | shieh ke
gl s e a3 8 e el ey G o sl e 19
5orvot ey bl Ca ade M e Comam /1305 2 o Tl Sile e it gl Gt )

s S VS VA NP

() ap e sbael V(5 ]kl 2 i d [ollde ae [o]hsd i Dwpd — [ daic o 2L
— [aelond el lad a6 =[5 o]di 3. L banbS -
AR EOC TR RS ) PO 0 R N (T I

] &g DO g (2 01] e e §

NERDE™N :;u:-lt._rn, [—] sach os _ull_,"

g

sy el 13 P @ R 8155 5 1D [l B ey (] S e sas 9K
Tde 16 = |5 aslt ety f [o] ol D acf 1S (] sam Daaey [ e 1] B Wy 14— [ daby
1 1] e

YAA



3 - VA

» = 1Ye

2

-

ladied U 2 glcs slaed Blaty e tmlyll oo Dk Ltgze 30 shie] CS5715) — z-
iy i e 25 Ly Ly LY Hﬁ-;' Jis Aol yay nasly SYI e dmfl ik

3¢LEQRJMQ,LALU3JC.$1MJPudL:A/‘_j.U'I\:éLVLnA,-be

SV Y B i Caal ade Ve Casgagd U sl
Gyl slael Bley o3 o oo T ahiel dslft e Buclt 1 SV sl S
L}.ba:.is,:__jg}i;.a,-;.iﬁ;f.la&bgb-lﬁ,dh}bl_"S:l}quJaCj,.agn}L&
ptly D ode 150 et o gl p ke g 3 s e el Sy 5
g d g s e pith ke T g s e
u{l-,.;,..“_;ulm.;.l.,_,.;,_;.;l:ux._,wlsn,f_d;,f;n_w'n;,n‘;djs‘u
A o Caal ale

s oo — —
- Cue u 2
o— o o —_— —
-
e LA i
—_— & —o — s
I
-
B -
oo — -

sael 3 iy pn g1 T e 35 o5 b ey I Jad G1 0 li3 Oty
a s sl L oty S0 b i W e Bkt W B S - 2 S8
Lol olieVly OB e sl S5 L slaeW oda o doly I b jelie SV
iy Y1 e s e mai g 2 7 e Ll vl o 205 o sl
S Dy D b oD ey O e CJJ..lm. JUly F e o L
bw 3o 3 3 vy e b e 31 ws o 05
Jh’d'eﬁydﬁé-ﬂh-d’-bﬂél‘ﬁ’dﬂ-‘/te‘3‘49‘%;-53@;?“-“
Jipmt = o Tl i o el e 3 S iy o o e

Laib i d = o] Rl B[ e i} = (] et el [ R L el 2

- MJE TEE - [ ] il s [ (D 1] it .\_L‘/[‘_a]l? TILf(3 )iat sae b o]
Ly ,J_".ar'UJE-?-jn [r]‘,.}(‘h_i,[l].”(‘ el A/ B o BT (3] ke tale 1D
copals - et D —-'- n ,,—)a[._a]d SoaioM [ad DL SO D] S S 31 SR
oy 1817 (3. l]._.,.., Ay W Ly s 16 [N E A ot T ) S ()19
8 KR R L Rl (O NP R () E e N (61 SR LA () RV N

VAR



i oammnadd sl 75 3o e D 2 ST s e 0SBy LY
o s L ;»J‘s"d*uf-«bl—wudh—w: WY 3 g o T s
J»-auywc-ﬁ”ﬂ‘) poA D WD s SO HOad s
e SIBE L dr s iUl Done b r s sy 5o B o2
.1,1,11;:;,..;31_3'551»1\;,_#;13};_Em,pjgsh,,;yk.:@w‘\,

G gl OIS LIS maamy + § ey o 1 e SUIG) W degast o o T ltely

s g o il fanly 35 3 S Tl s e O sl depat ¢ o D p shasY

wl.\|:a—u1.\|-l.f-1~.JLuJAu_aJ_,L_.- u.:-lai IJ|.1J.r-,-_41_g.s.u}_=-
r;l.u-h .J:—_,le&.i:.»dlf.a:\}pia - =i al.l.dq\’.t,:.u JL;-I\_,'a_aJdGL.b_;a

ab—iww\.bfwiai;,ul‘_JLuJ.-._qum,L..o._.u;-l:H—u.-u

e Ob Ul L iy haTy

Dhis zlyh slasd iy wamll e Bz Wl 131 shaed T3 - B -
Y E.LU"\"‘ slaey i_u;i oo b Lad dglos 2ol Casyy LoV e Kikie
bl amly SV sl & ghana 51N 0 Z 2oLV e aely
2 slael Lraay o3 5 o T altel asbit e Bl DAY SN S
boae Toaey pode b fdb Sy 7 Sy e U Bl W e B i
J-U;r_\.f,-t'__.:bM)J}M;)JQﬂJHLA@J?J#ZJM;&JH L.:]..i:i,

F A6 ;

f ks Oy B J ol > e 5 Olyo e bl i Jab

» o
P, - . i
R _ .

IuJ.aJ_ - [lj:,; [ I]uu (2l e ) ._.n:h_.a, LIS TSy ERUTRN S T
Tisgat 3 - [w 3 $a4 - [];—:.,- [V d - [..;Ju..[]_,d\l,;..; — o sl oY
Ao [ ] bl tade S (o] e (B 1] i gode B - [3T) kbl taae V2] Lt 1 D6 - ] da

COFNT o [N NG A 13 e o1 (SN el T ] e fae® ]
LF TRl (el WU GO UL [ Ll e (Gl Ly 81T - e Ll gty 2k [

V4



PRI

2T =

.-

e - 3

e 55 A olacy dobh e Btes i sipl s = o 1 alaei oF 1 ullh Ol

G m ol e s o Talasl o e S0 L 1 oV e B &l
DS/ nae 130 0 3 1o byl g e b g ph 0 Gy o e ey el 8
T or p bl Byl = e 3 83l 7 e Ll b 1310 2 oy £ e
o Cd L3Sy 0l e e Jaalp 0l 0laj Olade Y 01 > fe 3 60k 3y
el b 5 alach 0 S e Bosey J o S sie Dol e uly JS0
TR Gl 031 95 = o T aidel SISy cambll e Btz Aliea ol

o O iyl Lo sy (B s Ll S o Ll J g DL, e

[ idtn iyl olted Lramy el e B Dlea a1l stael I — 6 -
o 3T S e /5y Cmar 151 LYY ST Solay 0 O (OO e Bt
i e el gt SN S G e il G D gl SO

Loty oo eaiel 3 o O T sluel waldl o Baslt i) W st S
73 lgmiaely £ 5 B e GtV o B Wl iyl Sl

S & s g 3T B e iy Comar 1313 2 S T sbael Silag e 01 i

T Gtz ol slael 0b ek

1 » ¢

o o0 ——_"—)
— i) S
o— e——0 —
- J 5
g
3 b
C *~—c

Gabsy S B fe ookiy B s sie e g osue 5ol ad Ul Oy
oz o Tolae¥ il s TT Talud 055 ¢ T Lo ool d o e

L (I P INE WV ) D T PE EIL ORI S V0 NN V] pgade tdae 2 - 1] ik :E',_;ll
il i;‘_,k" | [or] - lat u.'_..i;l L.‘..'\l-...s 130 [ 3] dabl : aae 4 [ % 3 3deg [ 3] % 35 (1] e 50 7 n 3 boums
'S T [ il ode (0 [T [ ) dail ke 6~ [o)les i om S~ [o]
[ gl tiepus [ 15 O iai BNTTL = ] 2l g 08,y 110 — 705 p)S 8
FI00 0 17 = o] el (agWly oL f [o] il 13 16 [3 ) il alash 14— [3 1] daail aue 13

S 1] 38y 05 [ [o] it Do



e o e S sl B lasly o atiely gt e T Dl ol
ief;.‘;,.r;é!g)i:i‘i{j_:a;;:.I;I.x;‘llc.-lm_f\).qé,.l.,i.u.::b:l‘_‘a.ajd.:k
‘_'A..ni_gs)ll:ul....cé.?-x..a‘JLLF'CJL-JJAC\:JS__;;)J}{.‘é-’_-;.n_,..!“éu—_“_"—-;r;
pidly 3 o el sl s 85 e 15 2 ST sl Sl b
it p Vs e atmallglan e e SIS Gl e G T s
Jinsst J s o peimall gln d 0 GO Wl e T d o0 i r aacdly
S x ot o opemall gl S a SIS R e 5 s e pay
wop o izl gln B oa Gl e B30 s e aeidly L S ek
Gt J s St p 3 0 e b D S inepet b
S Cadiy i gln L St B s o S St § s O
Bl Tlaaey 3 2 o1 ataed s b7 e (e 1500 5 > o 1 slael Sola e
S DS (B B 3 ey § oty J D lade LISy L 2 s e g e
37 o Tl Sl o iy 817 gl deger TS T il G 2
DB CLMS LB OBl 5 = O T sl ddey ol Ces ali3 e 1 Lepae
oo a0 Dl ey 2T L ey S 1300 2 o 1 sl Sla
:l;IJ;‘\'Q,L..-&_,.;_:I?SE;u.;‘!,.ls,..»_::?jE:u;‘h__;E:J&\.gfé
Bl e bl ke Ay Come 315 o 1 stael Dl (ieat) 5 2

L;:-J\J'\ UJ)'WL-J,Usji.EJJG_}J —‘::iﬂd&.'luﬂhfa:::ﬁ‘ k]

[

el B i Ul alael Ddtly ORI U Al £ttt s - -

Gira e G e el e 8 [ Ggees ] il (Rl 24 (o] Dol

SRS - Pl iFY - (B S SRal L SIS TR - G i T - B
e S (S il goae [ ] el e ) [ Y e b 1) B3

Jladey [wn 1] il :::‘:‘-.\;ﬁihauj..j-a«f[\jju-a) ,;—I-‘Jfl-.dla.diufn#ltlz |u'\L:_JL-- [ -
; EI[-;-']".-.«:‘L 1ade 14 [ aaey 2lasey F 1] adey tladey [ 1] ade tlaae [ |3 L ITW e 13 - 1]
L LA O IR P L O R T D EITE T AR INEO CN E EE DR &

[ Jaie a1 20 ] o m s s a e [BlT - o] dal e (o] ) S Sy [1] 65 et

V4%

tn

20



soriot da by (e SEL QU Caal S (Cpegast / Gy IV e Lo gl
B et o B Wi sl /sl e 33Tl OB JE s e ol3
JMﬁ}W‘H““JMﬁJ‘J’U‘Ll“‘bdb“"'c}gﬂjq'l""\ﬂ

CJJ&J:—GJJ}M}JJ#:-QL;JJ&MJJJMu L;JJ.GMJ

EEN N R AL P :L,:l shael CJ PR slael ol :inli 5
| 2
w 3
) L:

B 2 oo §alael Dy e oy doly b s 8 3dey 01 T e OF 105 Ol

Do bbb O e lghal Uty Gdlin Lion it bnan 135 OLENT pa oYl Lo o]
3esks ) o 53l NSy iy de o B3l il Le Aoy IS e Caadh
Sl = 5 g a ot (Y1 e Bane s Cn,j shiel 3 > O 1l T

S BT VST FRPTR AN G B o T Ay sip1 10

Sl S Y o ST 13 € B Lgeing L ot 713 —

de ot byl il cla sl Ul OIS) ¢ am L i Al o Btz Eliga o1l

Cu_,j slael S N e S 13 ¢ hm b i b 2515 U L e

b AW Byladl e OV e B Spasndi e Y1 08} ¢l e Btz i

o €ap el 3 RV s Lo S Y BT e Y s o) s
sowimd [eimpsag SV bylasdl e Wl N Gl 3 Y1 o QU1 oy Y st

w3 = L]l B B2 - ] e s { (1] G [l s G 1) R
FI gt 557~ [ e sl J;..ah,ﬁ — ] i o b gade L S A3 = (3] i
o et o (L) R () J e [ ey bl { [B ] b ke E =[5 1] b b
:a-—'fa'[']w[_a]w e b — [l sy L gl sl /[y et e e e sl e s
SN I N g T P o) ISR S R i ) LN R IRy
] el B e Y16 — 3 L] el sl TS - R34V e

14y



e 13 s by i Cnpgag 2 Y1 Bglasdl e Iy G Cana 3 Y1 e SN L iy
Bl b o gzl Vs oly S slos e e iy ST OND mamy ¢ S 1
ide EB L biae AN byl e DY Bt s 3 BYY Byaidl e Y
i e G Byl s e gl szt ) OB Y B
W e e N bt el G degag 23V sl

= 1 gl b e Ll AN e e N it Sl
o B A ol e e B Bl ey T et S ¢ T sy
ca e Sy e 5 e e Y

ek s B et a3 O oty B b el G Tl s 130 w0 1l
A pamy (et ¢ Gl a0 bty negegt g e el 2 by
el o L e e e i RS
i it s ol bt s o et GB gl ezt GBIOB o >
T A byt el a i

\ &
3 G—
- s
—— -
— .
N z
B J
o o —a
— —_
F
J <
o—na )
* )
—_—
i ~ Na
-
o -~
& ~o il A 3

LJ :C:"_M' =[] Ladt desdt2 [ Yl gt [ [] daill _'_,,-\Jt /0 mlAy ;-_'L:!I\ :;J1(ﬂl, gt

ly de¥y Bt 9 - [ R T - ] F 8,5 o [ 85 [ Dl alae WV - 1G]
oy ey 10 - P AN Crai L (A B 109 =[] Ll s ek [ ety S ey [ [ 1) At
Wit oA ] [ ) Aadl (s JYY b1 [or o1] bl * nk gt | [(3] ety anty [ [nm] i gt ([

] ol 1 1]

V4 ¢



AT —
}—\'._
b—vy -3

sy 5 IS B sl e Bl a1 W sl Jag T 1kl Ol

[ iy ¢ o e s fast i Sy B e O GtV e B! AN N
s Sy u-lv-c) &’M)‘Jb)J&’M}‘db; -»gl-u-
ey ‘C’”CJLSDJ‘MJ“-JDJ"JULSJ'J“'MJE‘-«'JJ.FUJJ;
;»Jlb@abdtlbw,.abwﬁlL,,;;;J.cutt‘;a.u
G da LT det eSO e Gl a1 (D L B L 085 Wl (5
SV ddy ¢ B LS s ST UL ks 1 0 Ly st Gl g
N g U P NS UG | RS- GG ( SV-SC PR RS iy
s S (bget y 2 Qs dly A dl o bt 2 OS5 elidly 20 B S sl
— G i =y p e Jl o B LS 0y et O db 2O UL S
?JWSJJ&u:di:bubﬁu‘b.sﬁg.ﬂlzsg&?u
“iaoma Bl E A g ) e ST Al [y e LS Gy o iy
JJ'."‘.—-"—’"-"‘.'Q::JJ*S-Cﬁé-u‘/f_uwui—ddl&-“v-*{_))"é-m
copi B sl S0 553 o b U5 2 S by o5 Sl g 4
38 Cand W dey a)hdi.b-bdsacgubl-wldirJflaa'l..i&'o._....f
L-,CLQJJPMJJ-LF)t‘_,dLSJJ;MC’JJFJUJULQQJFMUJJD}‘L’
4:11’,:.,;14,.\ slael 3 Cu...ul.x;b el e B ddlye. C,)h_, f_‘-f" 0 2lsly
£ T T Y iyl £ O Dot ISR slued LIS camig e Bk
dely S o | bgkiid Ll 55 B e bkt OS5 NS ety S
g;.ubnnbcvijpfaw,ﬁgmf o d e e O gl sl
o 05 gl o b gl =y s e g gl = G0 o e 0

Tl s gim Y bt 5[] Al (I sue f [ ] el (M) sae 4 G103 - (b0
LT o (6 Al e GV ke /[ G Sl ()5 106 [ ] Al G e ([ )
IR IR ) [P PPN TINE RS S ERNE B R E Ry O SRR N IR Ry el
S ail 13ds { {1} e alely Dineged [ (5 40] Rail sy [ 1) il ke [ [ L B3G5 T
Pl el 13 = [ 1] il ade /13 4 deail s 11 — [d el ke | G il PR
ke W15 — [ Sy [3] 2 02 s/ [3 a1 o—S 15 - (B )R i 1] 2 31 - [l
Tadl 1 U107 = (13 tgade f (1] Al 03/ [0 :L_gAJ;J'[UJJ; igade 16 [ g8 1 D 3k ht) o
LIS 019 — [ o] daib alaed 13 o) sty salel /] LA il B L oY 1817 - ()
[ M Aadl r e o] dail 1 21 - [o] dabl ekl

ART:

20



By Ly

PR ARSI

33w o UG gllly (e b slew =Gy aai e ol - 3 S s
BN GA{L..:*E):J@JAL_;JH—;
T byl Dy o oS am L i ¢ J S B ool Slag o 0B 1 Cily
S 2k Cfdlb,.;EJ?I;w_—mv;_j coan B lgean s> > o
"-’J""if‘C‘;é"-“‘f’”Gf@":bﬁf&;’ﬁ:’”’?’ b st ke
e e Ul b e p - Dl LS a =D Gy
Qs ¢ IT Lol Slapp 2 95 il 3 B 2 JLs s a8
Ej;\__,f;,b-r.c._-éigl_a;,..;;;_-._gl.b)h::;)h{}.;__-{._bh_jr__.,ﬁsyc_-gl

C 33 oo gl 1S 2 = epar ¢ J S Tobiel i ade 18 a0 g
byt 3> ko S a0 e o G legat o o | byt s e ezl )
byas 31> st icSaeget 0 J & 5 slaed QL p sie 2d OV Bepee 55 S
Sl iget ¢ 0S5 B slael Ol i 050 il B ks 3 2 S
3o | st Dl LS D aae Gnges ¢ J T T obiel s mecdd
el Bl B 30, ot G gt 3 7 O 1 gt o e ezl [ degee
S F o 38 s el 33l DasW 4 6T o T bt e 2
T b Sl d) 1 oot 35l W S G et ¢ 0 S D bl Sl
eVl ade b r ezl Bl e J 8 b osiel due 2 e lide b 3 5
IJn,-‘;,.uts..;u,.fcz;,.,ﬁ:_;iLpQ@f;JS;ug(&,@)
G legat 5 > O 1 byt s e ezl U5 o T Dyt ke 2 s

C_‘a?-é S [ e e (G ] e S 3 = |1 Rl a2 = |5 ] Atk 1] ]
ol (=] = 0¥ p 12 - []dail - 1] - (6l 10837 - [N Aail L8
AMNT16 = 13 0] it k[ 0] 3 e oy [ Ji6 0 006 = [ 1) a0 o]l Gl 1Sy
CEB20 - [5 . ]ait c(Nh dep 19 — [ .0] Aail 1k 18— () Bl 1T = e e
LE R 22 - ) bk e (3] e T b s ot B e 2 [ G

141



P A

WY — o

VA -

QI ﬂwc.’uﬂb)l..awrﬁa:-u1L_,]a»ul.uj-dibw.u,_:b

Mdauﬂ ot };.a.aa(_j:-._afaw)) AMJ._J_JJ;JJJ:M

l,.'.k.td.....é.i_ i:ufb&ydlf;ah‘/umrﬂrjf.b .u-l.._al.mfd........scc

;.Lc-d(dﬁr.‘)rdfl:al.w\uj.own-.ﬁburJS.o(.‘:i.Lc-')o.LFv_.BVL.o
R IR O e e Ak g
RPN S NP mauwagfcgj@\};_y;wj;q@
shiel Sy o Jat Jingat s x 0§ byl s e bl U152 O (o)
e Zlyil p g e 0 Slasl dmll e Sdie Bl 2l alel a0 J ST b
e ST 0 Ll Wiy Coner /131 ¢ 0T Tttt Sla b LW e Bz
e 2Ly Dode 3 (igmed 5 T T T olisl o e et S Gyl I
E&&&Vﬁ@dbuﬂyugéhj&fnde:l.&U—]an..U1

E;l..,ﬂ&,. pxdl 3SG el B e S0 .;juw-,,ﬁ PREER)

MJJUJJUAJJJMJJ-UJJJI)) .A_d.m_,u..aj.o ,-).AM

4]

,picfﬂ,.zyjaﬁﬁd::wpgﬁa o .,.u_‘:tﬁ'uﬁ,u.,.m: 15

MJUUﬂQA)J@Q‘-—JﬁdC&b .A.._,a.an \_.Jj..puap—-‘hn.u
L},.AAJL.LJJC.» JL*C_J*-‘-A‘JJ“-‘J"J'JJ}MQ"-’}"JJJ-‘

- LER ) } |
DTEINLY ;q—«__;l.b_,h»—o.u\_J;J.-l,-.uuL,-.AM,_lj uﬂw:o..ﬁ
[ s b alisy ¢ 7 dat Jaegast 5 = O 1 bylast s e pndl JH UL

sl S eI e s 1 L aw M e Yo byl TS -
Bylie ) byl 1) ey byl 015 o de ) Yumy o lyll e Bakies hgia 3131

Lol e Gp il B - [ e (B e (1R TGN AL 2 - jde e
(R s P RS B < N U N R S L) K " VIR (0% B0 KU S
e O T | R () W PRIy | 1 [ IR IO, YIRS I ) BPAE F S e

e [ 3] S ::,-M [ i g0 13 [ i 3 ST ) B S
talls oSS =[] Gl 1y 17 [ =y st 16 [3 -V i : oyl 15 [t} Aol 2L 5 1]
@ 1) A e [ [0 e 1 20 =[5 M]abee Ul 19— Y Kl [5] el

14y






ks

LR ]

T - !

SAYA

i p /S E byt i Jady 1 T 0 T st g G113 Ol
O P N . ghus U/ Y PR S RN
fud Sy bl J) Wl ) £ B 7 2 T UL ) T 4y as B
R i e J R RS RS Y
T h e Japs et s a s o b el By B e
o AL g e G e ety LS D el ]y 2 e S
i 33 e r el iy J Sl Ly el ST J S al g
pdaa J S ol T, d@dmﬂaﬁ!dl_:

S b e G b o A el O b e il gy el s
u‘}-bu—ﬂ--d-'dIUﬂJ‘JiJ1CJMJJUﬂu‘JJJMd’Uﬂ
LS e Jral g o d S di g r e o § baal o
q.._.s’rdicaﬁ.;,rglca__fj,du.;.;,.b.umdl.a.h,;g,ﬂs
rbukﬂwmﬁ‘-l' Bt gt > 2o et i e e
DM el o s a})*wduwﬂg*:-“wd‘ufauﬂmﬁ‘
Shaad jowsonbaa 3l ww e iy g2 o
1.b)h:'-uj.p"_}a-‘:ﬁiurJMJJuﬂJ,JfMJ:—uﬁ&U
c..éu_dwxf uJ,Igbfder.,pu,c_éudu S AP S
TV e s A Ceal I 2y A | e
e L R e AR e RE W P
I Sa § b o S Blial § o gy b uaal G T s e pedl
p B St o b 0 e et Ly J e 30 s o

e [ el U o i D = it ] e e [ 5 e el e e |
O P e o e B P e U e
(212 30 (G @y s 108 (o] hl g ek O[]t (S s O

o] ey B oy -\_._;Jl.“_..,a[_ I]._..u b {5 1) il .L:-J'[J.\]wb ) e 12
[l Gl 1 (A0 o 4 = [0 V) adl c(Y) das (5 1] Rl b 13— PIT Ry s 55

5 ey 17— (1) Laiv i ?4[]:—;):,'6 (o] il @ f ] Ll L e (3] At

[12  — i [es] it by 19 [ A D 18— o) il Y]

149



» VYT -

PR

—

2O b s o Bl U e s T gl B 0B L Ly
bt nal By Bgagt 3 o b ghast 11 Jat B e W - last G degagt s
_;T._;J..a&,c_-éll...;i;EJLEML_S_&IML_JJ_:JDLJII
b i o Ul - Bt J gt 3z | B s e il ]
M‘w*oﬂdﬂ‘%—-‘b-rJ‘.Jv'(w@)“:ww”r-‘.‘-"-ﬁ-e‘Jv;h’-a.l'l
dox ot bl s s et b bl 3 o e a5
oV bt s e G s bt e ST s e pel Ldh Sy e
o et W Bt al J T e el LS e b (R 5
Crosi G 1 Jat b e el B 00 Sy p b Jieped 0 2o T bl
:q—g‘bﬁﬁgﬂy@é‘&la?gwJ:,E:'—(EJ..FL';J:)EJ.M_Q‘J-.A.E:'-
<54;¢J:>34~QL,.J,J»'MJLbuﬁywtmcbguﬁ
rbé*‘rﬁb*U‘bﬁufﬂw@“J“*u'bﬁ-

JJJA\_MJUUﬂJ}ﬁLMJ'Uﬂ -;J‘wdl..:l.f.u;
J-’-U‘J’ﬂﬂ-’-vﬂyh—g'&c;m@d#uﬂ 'a);}u—hﬂfg’-h:‘,—é
J,KLMJuUﬂJJLMJWUﬁJthS T T
S::ix,h,u,au,u_ﬁulrdwﬁuﬂ d S a3
T G el kTR LY
Biaa G T s ] gl o s 0 e s el §
Jlopt sz o lbar b o adl 1o > 0 1 byl GBae 0D S 2
et s S ol § s Gy b laal ST r sl ST e
ey Dl B § Tl et e S $3 s o 0 S el
R L e T S U I CR )

iy SV s [T A J[Sleh (B 5 i a3 o [l a [ ] il faa |
[J.‘]L.zi.: wra ¥ [lail ot T [Boqiai b - (B ]labe cowad - (G ]

Bl TG ] R () by (] 35 e e (] Rl s U () ) 2iagY

JI* S (5} PIRTCC DY CR (U0 G ENVARS TR N - TRFC W (U [ Pt BT R |

[ ) Amails - a}_a\fU]uLn Sty by 22 [o] il ta . JUI9 — [HJW,;,U]; (il

Toew



o IVE -G

sl ot S Y e ST 5] ¢ e ) e 3 > o 1 bplast oy
S s L i ¢ J ST Bt iy ] i sl e e
Yin 7 53 & boghast SV i ) L 59 o e e ST sl
Jrosm S bas oo o boa 31w ol e )
»LJ:)S.Lqu-Jaq.aJJ'ufé‘yc-:ﬁlc-E:‘a-aiJ;uﬂ e d 5 aa
er«o,.;;’u!.Ljh,uj,,dc_él ,L_,;,._Jl_@b@.u
[ 3 b s 2ot 30 b o 2 a1l o [ gl 1S Ly
ke e & i G 1 o ol e sl G0 e G g s
Tgat > 2o | gkt o gt QW s 2 O Bt Gae LB b
cm OV Lo L iy w e e

13l ad O S Wi s dngles SV 1 WPiad dnd 23185 Olake D175 —
S Y e Btz e Ulsl 150ed iaay dm bt e Bz ddige 15030
SV Gl o o b B s IS L 1YY SN Gty 130T T
RFNAL U [P PGS P RN IR PP
Ohesle ad v oyl B i T a0 L O S T de aglall 2 S
oo el o Gt S ke e el sl s g sl
sae Mo Sy T Jat e 2 G b sawd Lylw sV e 5 000 Gl Jady o iukie
L rlh a3V e i) DA 2N 1Y k) B se 055 R sae
Tz olael U stasWY Sy Ml Lo amly 7 e kg a5 shel a e

25y 2lael 3uaS \odey Ul o Bae D B 13161 55 sl 085 .5 2

55 c shael sam 3t J e 3 S ,Eljﬁl

S O P URN- OO E B SR F BN A P of T IV T [ SO S O S U 5 N

R 0 e A e K B R R N A . LA RL B TRC
i RS Fiy AW [P POREUTNRECE R § R ) IS P P e b N I S S A T
TP IR b S [l]qlg]wb (Mu‘)qllﬁ — [ ]oE I._a]l;'l; Sb1s [\j.l]i_uili'ﬂ_,ﬂ\

a2 - [-..q— 30[d v ] ahi sl il aiast 20 D b [V 23 22 S s [w)

KR!



IR L A R

L owi-

' —
-
H -
e = —_— -

A A -
— - N - > -
= -~
— - H
Voo o —u —_—

S aae iy dmigll e e e sl st S F 2 otael 0 15 Gla
.&M??EMJ&G\IZL_-/IJJ;MG}.J’[Hf:.u-;_,-?_!!.plg-:.l&,
et L ey .xpr;?IEai.u‘nJl S am e B A 36 Ceay i
A.a..f'ruy si.F-J.nS_‘)/ CJU""\JI"‘""’U"J"‘“J‘“ EIEJ\J;'\E;MJ,;
i deget 5L 7 sl ,-.piaﬁtﬂﬂrﬁslarjl.lﬁ';.jjj.x&h_h.a}g)—é
/c.c...-u'_'r-bwmj.‘__{bcaix\éah:#wgf.ﬁ&-t:é‘_}k:a#@
.IaJMJL»uiwI;»@G,J[I;_\p@;_;,,w,.y‘
U-,.-vliiic,....#b’LcaixléaathdgjéJC:_élJ[»:JﬁM@
C,:,‘_éldl)).l&@.a};f_i.#Jiiwféﬂ‘.ﬁbdﬁ@‘ilb-ulg
AUl T i e il 2eper T B £ alel G s Gaai i
&R ou o el e g degee $ D 2ol G A sae sl
NPT S N R N A T
LTS P VR SRR o i PSR i NN RPN B B s m el
JJJ-LF).«-‘JJ. uw;&ﬁ;&fbcjxﬁjﬁsﬂuﬁv,‘cﬁ
OV g el (ol bl 2oy S0 b Lad SpSYT e Bls Uige gl alasl a
A G oaeh b 3l e Laal y - 2 g shiel sum W Jd B b
3T palel 3R swe o e aidl UL 20 i bW o T e G NS
o O Ul b sl o T ad e i depes

o E (5] et (W Rt T o[]S eSS [ oy At T
FUT o G e e 10 ) el () R e sl { [ ] wpe mpeY — [ RS e
Chaxl 3 am b Ly (] e (g b Dy ga ) e T - 0T .?JIJlfLJ‘u'_ o
e I R C R N T U R vall LIRS RS OECTRS L ) e P

il Ay [ e e’ [ehtsle] (o dedl (L) A e (3] sl ) sas e 17

{]



Y

Lib ¢ Olagine Ollas 5I5) ¢ Gaglan 5 W ) W] el SIS Oyl OIS713] — &y -
A PRC RA T RPN (R PRSI < oA I I R R 5 o ke
Ve Oy« Dogles oW daii ey Oly cdalgl e Baza Dllee ail shael s
Ol Lt s 050 A T el aliel 30y L Y et plil 58 ans
T 05 LYY e e e sl el L e s 1L
‘:;u: '1,;.51 p 3350 J:,,wuy'h ST A iai:ﬂ ol /,w* b k)
oo it U st 3 IV it s At AL g Jasdl Lt 3an" e D
Ao ANt paghall il Ao i
32 e Ologlan Slast Sy daplas o 31T 2 583 O T e OLGe S
Y e ot B L ae L Lgeda G 0080 ULl 5 o P R EIN
B st [ e e ST Ulaglast sty el e Btz A abad siael
it sltsd S W e DT ny ), g s 0550 3 o s pL

e G et e e [ B 0S5 e et il Sy LY e B e

et 3o >t Ll it Dl I bl Al i 3 5 e L]
Baze ity SIS L 0 D 3y T B o 5 e G e s
obe SV (e Bizn Ellgze U1 130051 Lty 2 e g £ ) el il
ot ol 3 Sy olel dam W A Sy T oYy ISR
r,”w.xa..:,_;‘_}.;,._..)ua.\_ngn)l.a,;,_;_-,,‘_]s'tj;.u__;ap_,,.,_:gj,;1.;;1
346 B3 ESa 0 AL 0 dod Judy cRegat £ g il dSS 2 i
de ST 1) r Sy slael o e e 5 et b 5 088 gt v
L L R N L L R R o MR P

B

L T o S I P IO RS PR VRt PSS B PR Y FYPR U RAPP 0] B CERNE |
Pl T LS A eSS - [ ] e 1) N tepeni f [5] Ughe s [ ] e D[] il ol
il R ) B e O B Y e R Ca N L ANE R D
] sl 1l 15 [=0] tas ~ 2 ne 14 [1] deil ;adlyee 13 PR QU R S OV B (SRR i
G S LR Y 4_:-1. FINPLR | R El,jl:u;'l ;J.:\H'I G:;'Ii— 5] bt e G
[w1r 2200 Poae gae [y Ry, 18 a0l [3]a = e s 0 s Jip e 1908
[l o [ dp b b

Te¥



ive

jtxbpuiiwﬁvghﬁhgr—@gf&;ﬂ poitt i UL 1 J il
h -

= . U¥

e— o ——— - <
- J »
o o 2 —_—
T 13
~ ~
e u e T o
|
- s - o
o o —a 2 —_—
i
P — o—"a

S Y e Dl B ey B e Sy slet e O 13 Ol

£ 3ol By Lo Y e DS L e L Yean 30 D g p o gs
o Sl o PN e 06 lldly 5 () Sl p o s S degar
Tyl ppr iy 33 s wp Bz et S et oy sl
Lol dfi.‘_;fca.k;gjipr.gzj;:\xi uﬂJC“é1JE”J‘-¢
o e Bl o SN M A 0S abLA Gl § 00 0 2l st
33 7 e abl Qe x B e S s B legas £ S sl s
Sy e S ) e s 13 D00 m bl i -y slielaagy 50

igag 7 5 olel s ol G) e S Gy el adm D el e

__.r.c—_f}.tdi_;,,J,.;/ruu.u{;;b.‘_yysist‘;h,-c,a,_sg_;&;

ok Wi oSl el 0, YT Lty B s 2 0T STl p L p o

JL ety Gt pe gl B Caal 3 ol gl 0y s o gl £l 05
5@2[}-1'&__1 f"\’_’f‘-}’ll""‘“‘“}f"“’f"ﬁtz‘éluJ»f&&“ C"U
.__JJ.;:‘;..C..-..;H,__-{:;.\;;@P;C;,;lmh_;f,s\-_,. ._':‘""-MJ’LCJ‘J slagl

S5 Ll 30 35 > b e aeibl B3 s gl By Dl b el B >

B N (G YT S Sy I (S BEDR (O0) [ ST TR W g ey

s G0T [3 Jlaii fan []awail Db — (D] A0St [T 2> [2 e JRall ke (3
] Lk e '_w).é'[-.—la].‘.'.‘st(_‘.;Y)a\;lﬂ - [\]Laih:(i:.\:fi).,;,.;v9 o 308 [—] iy . irpest
Ss []3me 3313 = [3 1] Lail (L) Lo 12 [3 et shdel []asly ae g 11— 2

150 s ald (37 aais Yy s 17 [ g e

Yol

10



Loy o

B—ry -1

Il ATt

FamS d ity p Bl p 2 &S B Jly iy /¢ 2 320 48Ty U] - 4
ESRNES Y e g I P S g B (P e B
A A0 Uy ok Glas p adl Ul - sde G deger 7 55 ot
e I P R R R I U
L‘,—'c—‘-é‘MJN‘&}VRJ‘c#“&c*”é*‘re‘c;}—-’““'»eﬂ
3 bl a5 a0l by WS Uy 2 B o a1 00 33 >
Gp o o oo LS e Jlepat £ Sy olasl s bt U 7
G e 330 J 5z b o el s e il e Sy e
Jade Jdepet £y sl b e mezdl L7 55 sltel e b 10 0
s o el Bl o et il e Sl aal G p S e gl S
Cia sl o a5y slael e JbY A S0y 8 35 =
Dl f el Jf 2t gl 2 D BT R e B T ske G Gieget)
I e ol R e R e
3 ES 33 e e S B s e dlp i g Y ED Ly
S A B e Y e DT 1SS o O e o S B
Ej?;__;f,:wc.;_gli_‘._;oﬁ.ﬁ')!!&pgiﬂ 3L 3l gein J S B sl
AT o WG G s o pesdt s o Bt pldl ity 2 O i

froa b o pd AL D et [ e et s 0 Ly

B e L e
o e G o O bglast S B Ve 2 gl e Y
B3 LS el § p ot p pet BB i G o 2 et hd

e [N O IR N P A o [ R W o N U R

.-(z_.'cl)awllli [ 2> 3+ "[3.0])dail ; ket {1 .a;,.;Ej;auiuu.__f:_,.a [ [mr] B3 o
g [3] 0 13 17 [d 1] i S [ SSh . Sl 14 [1] & o i (isliy o> 13 = [& 0] i
U N R Y () Y- S TR Je Oy ST DY+ LR N By LR )

= G el - gl gl

20



PR AR

b-v1-03

e a0 e e LS A J Sy s
o g IS s 0 e LD i o s gl
f it o ) i S By Bl s G s aet LG G5 o
Mg e d oz oo gl 1 3 35 2 s e peit UL el
D B el G x s o et b OS5 il s 35 2 b o/ s
i ¢ h o e BT 35 2 s e et 15 2 e gl s
o e I NN R R e L Y
G2 oo o pei) Ul i 01 0 O o ot pldl By Db e
o Pl B D i g e e et i ) T e TS

o Dl a3y (O T s e B G s e et S

O Bl Gl e o sty ol e las 580 padl g AL -
sl shael S W1 e S 5] LA byt L 4B Gl pL3l
dadl & i G A byt i 6 N e ool 13} dom gl e Bka Wi
130 e eV e Ben Bl iy i shteh i WM e St 1L ¢ ) L
A e s

o AT by dhadlh 3 Sy ot o B> o U S
ot Bk Wl sl (o B g stael Sy 231000 SB35 e il
S e S 3 ¢ am ) edn 3 p B By o (S cel
Y e e Wl il otel L oS Y1 e D15 o B g e slael
T30k

S L7 5a e bkst S GV o 35T 1300/ my S g Lo O
S e St 1] e B a1 O

A e = ) Tl () i/ [ G5 e pett] 32 - (]88 LAl B
Gahl s 9 [ oy 6/ [5 jdadl s ® — [ 3ua8 e (3am b [S) 835 2lil 5 — [1] dwaits
S T[] bkt ey | o] B BN S (e g A ] Rl 1D - 13 ) R s Y

o] 2 sl oo iy sopil oo f 5y 16— [504 L€ 1o (3] Rl g 12 () L0

[T 2 At i2a 122~ [p] et nd ] Al e BT [G e e 2 - (] Al LR DY

T

20



L

a—rr -1

LI

H

o0 )

5 )

<

S P
—
o2 s

—

Uslor 7 35 bny c(ngatt p o gond Galow & s Jod G 1ld 0l
D3l dogag o D p o3 Cyln S s fudy Boges D e slas
e D g alel (NI e st 15 am L Lgeam 5Ly ol e Bz 3 5
gl e Bt Wl B 83 5 D e olel D e e Wil ST 2
Fod oS et p o~ d o s By o LS dL e b
Gos b o dlyo LS S dl ks (Dooae e Geset e S
@l S 5T/ G Lae Yoy B 3 il U7 e By B e oyl (S
o ed B R e Bl e LS B U] G 0 s el
Tr s e dly e e 1SS )
o'l)cr_dlnscjd[.b—chﬁcj:,_f_'c&zpo‘ligt@‘!ejbj
(I B a byt Dt i ST e e i e TS5 UL A

NP S "] e - el 3 - D D L[] i calaeY SE; 2
SN U TR K 1t T VT I (R ES VP R (%) PP T (%5 L e [T g
[] = ;.‘,_:s = A ey B il galdh S BT~ [o] Ll

Ty



oYy — 4

ORI EP I AT PR [ MR ORE NN S PR T A

LTy T T - . (T R L I ‘T:
MJ‘rJJ’CJJ‘ bahas Sl a ih sty _,Au..k....-ﬂ\__‘u..»d.q;-ai.ula\-

8555 B Aoty e e e hs ] S e Dt 13 ey 4
sin Ctlnly gl e e Wl sl Sy ) Yo Ll brpail
Sonsly T F S B atel g Y e B e B 1506 OS5 sl
S N e s T TS bt 0 65 1 byt sda
ST A e oS Y e SIS B i D G e
B OV Uyl L sy e e oot B L e ) gy >

310 e B Yt 21 O S A e o 0 &1 Olawt ity
PE Dy o OBtV e e it 2 sl S N e s
Al e B hyze 0L 3106l S G e Sl 13] < ) e 3
A Y

el G5 e ) by e G kil e dalab oA Bl

o St 131 4 e B gy ) gl B S il ol S
2LV b st OIS ¢ diny B} Lgeams bl pr Bekin L5 330 1l ST N
by eomly a3 I o O et B g \D oy ¢ alail) ) s o
s gl o ) Bt e o Sad) ey Ll el L o
A ot G e B adadl e dabalt I § a1 RS e S 0
YT LIV R C::é! 5 geli) S e linyly daladll 2l el Gae b (o) f_‘,*.é\‘l
(i) g aill 2l g G G A B ) e Al ;e s

I I AP SR ENVRCHE W S T

sl el S (Gl el L3 ie—ad B (G ) o []AeS oS
O e CRU Lt 7 R LT S FIEL B PSR | E D I 1
0 PO SN ER N0 L PR | R (O | SRS I S gt o1 B ) N PO

R o e L N ) [ S RE 2ot L B [ RS I () B I G e P
[d 1]k kM - [ b

YA



G Sy 2V leutel oy 5 O bnlai foy o O el (JISH Al e i S
byt ol Sy 231 Sh s a ke 5o ki o (A bast Galadll cda
ORI un,—..;n,-.‘n :mi;..;s'“v,ud;;,m i3] c_,a., L;t/wEJT,,T;
*:l‘%‘L’JL:J‘:"-E"“—.‘W‘}‘,:-.‘J‘JH-’-E’JL.HJL#C—":._M._}»G_J‘:
1

Tt gl g8 o it @u‘\'n el o g5 o Sl
T F I e T e ARSI e T e L
SE byt S e i S

- o

e

CV e ot 13 ¢ aa ) i 3 B By g bt oo O M Ol
Bovr ot dm 2 S 75 ] g i ol e Bl ATV O p sl S
b= B LW e Bz Allge 3l el ST N e ket 5] <
Sriecea 3By puia s G s o petl O (DI
Jo e Dla R Gl Gy o b el e 1 S Ll o b
I I e v ,L‘“._J,a,ru,_u@w

PN RN Y I I A WV T vy L I ¥ SRR, pou iy e S5 O B Ry M SRS RN

S st }Cu,lf[l].»f)u'hc ;.SJ._J.-CH'—NJCU [1o] Aaaaili Crﬁ—[u]mb,d}

TRV RN L D P | Sl - 3= s, 13 - []J” fcx[‘, o] Al - Bzl 11
[d]{ubm_l-‘m

veq






“"J‘“’J"C‘“AI} J-\d:wuﬂjc.éldlg-Id)uuﬂJn -\....é\-t.....f

frwdﬁhuf#wjf?).ﬁwd J}h-’;.d ..a}).auu...@d\_}u
’-"‘{J“."‘h.:| J.(.; e f_w.w FJ‘——U q—f;yﬁ:‘ Jgaul-'ﬁ :_~'|
Sriacaa 3 by o el Jo o o e G ERSY il
wrt el TG oo et S S e g0 b
I I B s aTU I BICINOE I T S I P
peit I3 b pladl sae OB e ike Dl S A Gl 3 T 0 e aid

G e 1Ly 35 el e L e e DS 2 el G i e
Jh B O ol el e eV gl 2 ST A T S

PRI R PREER N NS I [ PRGN Y

Sawwrt gt p 2l S a Jo ks oy S i e 3 by
I B e iS5 o b pldl e BB e D A e

S AN TR U Pl SU S U IR R O L SRIO0 U P

D (N P P N A E Pt ,,4 - --"“'95‘-* EWSY L e
Al 1Sl L e BT - Clogld ) S0 e [;}-,...a..._,h_ ._.-.l,_. [ ]4..;.. w7 [
Foiall e mem‘-—a-»h—wwulﬂ SRTOFSRUANE I )
—-“J-- I i i L -w*m-w»#—'uyu— [ N U T

Lo) 5o e B B wdgh e g 1 g )

Ty



s-vt -1

b iva— g

e

T

-

JSG Ed T B Bl 2T G0 b et L i e e g
E O R NRVIER R R e S grepryey
danal Ja o [ o o el LS e g e A O e s OB
;,-cr#'*(‘:;f_cul-ﬂi Goblod o Sriadai by pmis
it o gt L L s S e e Dl sl Gy o e
il 3 By s SR Gy s e e OV L Sy ST 350
SR el s p a2 1 S al G b s oy S e
S T 350 s e et G Sl 5 D pldl s 20 e s
R N el e Ny
Fa;_n.?_g_,mcudg.u_,_.iwc\,_,éugpx;dfu‘ls»uy
do apee b G T o s e gl g ] e B e B SY
0k Tyge a Foo kel ne SE Ja e Shej e Caa oA

o Ol Bl L el

9 A O oS8 A cpplas by dugder SN Bl e Zakid STy
uslcu@&w;,.;uu‘\,wr.a:a,u& s bl fal) o daaill 2
L a5y syl e B Dl o1 slaet LY e S
Bl ] Gy el S S e Ll S ey L Bl
JS dnal 3 A3 e Soans s haties bl s S| S Dt aoY
o s ST e Aalt e Daadlt 15 835 IS el ) bk § AW e
el et o i

Sy 21 el 5 O by o O e Dl GISU Aaidll o i S
Ca e gyl

Labl (Y e T ) Radl D3 oo [ 5] AeaBU Dt/ (V] el S ] LBl 3 B - (1)) iy S

S [ il (B2 - [ TS A L T S a1 o [ e s ) il 2B - ()

S L) e [ g I RS b B A BRIV E I N NN U T PR
o] Tt 1g Bd S NI009 [l [ W s i/ [ e ] R BT

AR

20






e Ty S L Y O i e T 5 e O ISTOWSTIBL RS 0T by B
— ;sguéyﬁbjuﬁwijggguuuk,fm&.;}tm
.___led_lig.t{-.nrhﬁ‘)*‘l L&.ﬂlwu;laahb.h:ﬁﬁ}thyh__g_;bZAqu\

il e DT el e e AT 5T (TS0 e el

Ci‘:.;;ulfd}l&ﬂlu;’)uMMJAJEH}JUJbU\U;JCJJS

So ol et e 3V B e e Bl A e B oo s O
Mb)f&#hd!ﬂdﬁ ut}ﬁb\}-)uf.hﬂu‘};u«.m&w} i:.‘a

301 CE’MU-‘JJF* Fiir e o a0l ke O T t-:bfdz.‘}"’-'“’

PSS ST D aa A Jh T ka2 - IS T ) U S (o] bt il |
am b et s T T ey B ST - (03T Ry 1 (8] K e
S imi S [ e (o] }:wruluwm'f i3 e G Wi e - 1)
PSRy e el G P et e s e 8 () Rl s 0 ()
g_il,,la_;u:,_-JJ‘@a,,;ugh_,\,;.xq,a;,,...,sl_,@aiL.az.f) 2l Bl 2peadlls J:f.ll l,rwc“g,;
Mgy 3 5 g} Besdl =y o [ 3 S 3 112 2 (] 0 10 o8 = [0t i o7
sl S Al & 3] e 1 ® p];_.:,._;._;“&vs - U_]--_a 301 [1] el ¢ Dojas
(5= 0V [ =0 B et S S s 0 [

AR T

5















ubd,.u!ubd.l;\),wlf\lbd\of-:-ul&uu'l: 13 Olay
.Aii‘nd&lﬁeaaubﬁ,h«cl:_u_uﬂz:n:i P
23 g G & gles ane & s dakad O gl
Sy st e ST S e Tt S g i S ) o
f_ij%.gjbjhsﬁhhig@;b‘lQS:_JE.ECI:..-J:AQ@:}\L};&?;;@ 5
bgas (gLl e b sy 3Ly syl e Btza Do s13) slasl o e i
&;‘p&ﬂlcfhhﬂlnﬂgbbcuﬂigjb) Al ) o by it
553 S il gl oSl T e e B e DS el ade w5 Y
rppolddw e ST oo i dodl Bl _“t_,.urdf
”“f’“l”d‘r'k“mbcl’““:l‘w"ifﬁj“’y(.‘“"llﬁt"’"]".‘—{{'w")g—’
T e U5 e Vn A 55 e S8 B gl a3 kil
e S o AT T e e e 3 G W s 0T S s S
Ji:&.;;jcb.‘y,ﬂj_wm.zdz,&SJ;!;k@
s—n_u-.LEJLJL-;.JJ@...A_C“;C_Ja.aéﬁyfﬁﬁtﬂémféd1ﬁtaJuf-uﬂ:
sl S o AL a0 Wl Gl e e e ol 6T JSCN e

..ACJ'J
.ﬁcjada_‘éﬁa;y‘l{ﬁ_:;.mg;&hjcl :J}.i‘\,

(10 g it = 13 1) i il [ .17 Db 0k - L] o e RO ) P
(8 21 85 i o] 2T Lo 60 S = (3 ) i S ) e ] 3 platt G ok
R B R R I e R i R R
] o g 17 1] il A2 [ve] immil :ICL.._-u; RS N ER |

ARR



Bt -

3= Ay - 4

i

Leaidl o 3 oy 01 (Ke 8 L B ple sl ) e 1 Sl /oS 01500
_acjaclz.‘sluuommu_,fu) M!mb&/t}bﬂ\ﬁﬁ&;ﬂ»
J.{..’:} _af_q.)u!rd.a Li..Jﬁ.J'I J:\Jib *""C]“"C—" injl.xj.:_

Jg"‘d'-‘i"' cla_ujﬁ)_‘ly..ﬂm.i:chdcﬁgahki;,a
Wr (odanlpgp ¢ ahadl! a2 s dalab e ool p AN e dl g G o ST s
Lrl‘lt:it_f_ﬁ}_.hcjjch.u&:;u‘};hﬁt_f:wcﬁ_:h_;;n.l:-'—‘.l.ﬂbuﬁf.‘h._.égﬁ_’

o O bl e iy a5 e G gl 03) g e AT o

Gl o oy b TS
S od gl By Bl s Bl

faw  BdB — (3] ety S5 - (17080 0 oShd - [ bew : fen | - Sedadl gt Sl e
e O Ml omg kLol e s ) B s (S L Wl )
PSS 10 [ el s [] I (] uipman] sy sy 4T o v 2 Y o
Sl 552 G oAl ke e gl iy W) e 1 das Loty 5 L G i Sl G i
vY'-\..._zm!- onaldl ,-_..#,LJ-J.I U.n_(c‘l_p‘!dh.a‘,EWJM.MIMIH&@\“H@LQHJn_an_..
Ll 2 J“l,mqu,ﬁ?’) Lo asd 2283 L g L= [ 3] e ..._,.u..,._,w,-.l ey ade eyl St
Fbr dak e 3%ally Ll Wi 2y ity S e _,.-,uu.\...uc, SET A ad e Y [ PP PRV,
1

A



(sBSall plinalf dabiua WY

BB (gl S Ay g il 4 -Y-Y

¢ty a8 " ALSA alaill Aaliia (A" AN Tal (IS Laie 378 0 CulS S a
o iy laall € RS e lenall Aaline 8" 4 ¢ 5iat 08 BY) e
Al i g LSEYY udi aa 3 oYY U 8ol wie Lalad agads (S5 A
OS3y eelld N ALYl il siall (e Yy cilalunall J gy SN QY G )
ie S Cird g A QSN (e Gl S8 o oY) AESH b o guda gy
Glialy Al b ais Lagl ga a5y L ool ¢ Slasall 8 4Ll 134
(88l plinall a0y gy gh 9 818 0 Cull i

Jaanl Cle gana sie o g 550 Ll oDy o e LS 18 Gally
iy badia dlgagan ol A Y15 de saal) Uoaill Y dc peadll
ol (e (el g Cledia Adad gr i Leall Mg daaa alaely Aals oxe
Uil (pa e panall 238 " ALSA adail) daline 3" 4K e U jlatad g i)
Ay (e 58 cpilll 5 ytie LA 5 5 e A8 il (bl B A Aldbaall
ol 5 Adigall sl o Lpatnd (1 (g ¢ ppaliall ) 5 i dalall Ll
N g Al ATl L8 a3a5 S dadaal) Al

Cligliia 3 7all 228 ST A3lan Llaial dc gana ¢lld 2my 578 0 il 11
poii g 435 5 yain oY (e Clyaaily Gurend ) Addise a0y T jpinas dare
J3m 43 3a Cle gana SO ) Ll 5 e saa) (e Al pall Ao sanall o2a
gty tAgaaal) Cliabaiall ¢ pSiall g dadndh b 0 sdiadl g A (hn Sl
61 bl ) clidall ada o8N 5 Anlall ) o skall 5 AialW (pa clilial
A Mie A GEEAY lasY e S AN il e at) Ladal) sae Yt Y
(o= 5 dpladl Al 8 Al Al 5 (DN Al B A
Ac gana dada g oy g il g Aaball il (B3 g unsadi ) Addsa aniiaa s

N Ay o iy slaaia 35 g oLl (ge 335 50

AR



VY Ozl ae VY il Y il g AV (e gandl (lila
a1 B o e clataa g o DIEEE Y'Y Al ) YY) Adzall] (e Al 5 oY
ol il g eiaalt Uil ity 5300 (31 by sl 1agd Al
Loyl lays el fulSa ged 31 Slo il ¢ 8 (5 ghunall L] ecilif fia
odapdf Adie Jaal

W o AV (6 snall (M Lpuailly 45 )5 juin Cadia Ao sane ol aay S
LGuail) Ua jlaady o pliall () 8 e dag) (e Lliadll o a5 ol
yaa3 Jal e Al SO Lmill 3 Cluadl clalial pald 550 dal
paiutty plinall (mall play Cigal) layaall play oy shall gia plaal
Lozadl) (a5 ke Aadly §de duabully b Lualal) Lloadl] gl
Ol Tk Gl i (sand Tushjal 50 Ll Ll aaafiesy D Zall
Oo et Gpelenall B 3 (a8 pde dauldl il b Kl adil)
OUlSe (dS yilall Lagiaeld Jsa ol sbudie (o)) Lagd g Ozl 351 g ol 30
Bl 1yS5 " i Ty Alighl o) Wl — Meliga A glaud Gl (1
Oo gl alondll s (g pelindl Bl 8 s Gyt o Al AL D gl
A PUPRRPOU RN JPIRY _J-\,Alﬁ Jom g3l (gl 5t ol s
COfnaill B B (g pall 5 5o Zaaslall y 5 e A0 Llallf el axdiudi g
RN 5 Qagl b1 g 0N 5 LAY

O Al Gzail) Y T oAl o S ) (Ll o3 o 2y
A ilalinall ana 3l (SISl a8 AN (5 el

oYYl Ay G UaY elld (e Biatin g p_puall i gl 138 (S e 58
Wil il piill igbia Laa g € il Al e BT (Lo S 134
Carmeatl) () Jall i Do B a S Ll €l il AN i Lagly
Lo panal oY Sall patliad (e saliBull J o(luall G2 lasst)

YyYy



5 bl ANGRY (ya 5 Adizalll pladiuad Jaa 3 LS (L Lgfiitan 5 (e y Adaa
e Jbaialy (A aliaall Alla pe pe D Cuny Lpasant day ¢l " pual” (4
ekl AMa 8 Aadaiunal) 4y pall oy SO (Lol (AZYLTY 5l L) (i
b Al 138 pelm g Ve 138 5 ¢, 880 alunal) Alla 8 AadaTiual) el ¢ 1SN
Agid)

Eiadl L o guld 4 Cua 3y 5T i 1a 378 o s S i e il
el o 88 ¢ sl 44 palis

ilaiaall Ciy jlas Aghad) 6 daian S 1ag) iaddl) Jilatll ) Uses 13
A e el 1ol i tita 3 ety i ey o3 Sa y Aalisall LS
cra T oy sal) g yma (1S i ¢ sl Ao paa bl 8 gy A 5
Leh (01555 A ANal) iy cclatunall (1o g1 530 20D D 28y y acdail ]
S3a o Lo yite o A8 YU mall ol Chuaty il Zal gl o2y 31
o Ll MK LY ol 50l e i) planall i SN LAY
15 Wl 05 Aditunall ¢ A el pusfy ) ysal) ysae (o A4S idiall Al
Mol s e By ol N A (5 Al ol Asiaat 48 ) gl e

1555 5} soiSall adaill Lakid 5228 o))y 50l /) gae 0 sSs Al Ao ganall i
s Uk 5% s "S5 SN Al afunall a5 g LS a ki)
Gasee isd 058 Levie J3Y1 RS @ S0 (e oliia ellia 5 4508 Cultl
Ladie A0 ¢35 daylly Ll A8 5 58N any — ¢, 3Kl aduill ) saa o
Ml Ll A58 5 S Ay -G LS Sl 0 S

oo deani Maladl mallty "Gaga) bgaalt clt Qg Tial
o3a ik aaf Jaa A e 45505 (53 Clia ()90 sl gy Cisal! dag yiall
O cps @’ el i Legd (ala g jae o G e Juans Wil (5l g4 30
Ol sy (53 aleaall o5 B3al) ol 5 ) (san] abia aal Jpa Sallia o550

b gl s pmalal) oail et
ety Yo a8 Juail) o o dlaad it

Yyy



Wil U el JiSy o84S jidie Legiteld ouhigjia fgana gl oplunall
el gl Kl B pde ap (Reml SN 1 Gl LS00 pe @il

Aaaall

rg

ohally Agud AlSa 5 S Ll 4l WIS 3 S

s da g e p e



lgadine s 2aly aliad oy N Lgariin G Gatliadlls AN

aul gy TR (lielie Lab Lot (e QU ¢4 choally Lell Juliy ccilalug
cln 358 (ol Lgandiuy Al Wil W 7, ety Leall e i s ciall cla
P il bl e i (ANl adaill dalise Jga Gilaall 40 6 20 57 3l

Y 0l Cpaaia (i O GOA 14,

Y oA oallie e ) cuee o GO 4,

Y o oliie Toa 5 cusse om G 14,

o a3 o g oCllia Ol 5 ) e O 14y

(2o e A Yomauadie @ padiala 1y,

_T;,;_,_j'laa;g!au__ Y al) Ciliay (g3 58 20 S a4,

(o Afa Aadia b 5 Gl Fa Cpagaaa cpiae Lad e Laa Ul e el e L
stV Azl 8 Gy (Bl SN (e ) Bl i )

(S 330 &0 e IS ol g of3f B d el 58 14,

Ladia oda — (il ghe (i 58 cpaae Lad e Laa Ll gie Ja A (el e i
(Gl CUSH (e Al izl i (51) ps 8 Aiha

(5308 230 CanSa S ol Jaih g 03 B RSl 58 24y

Lol e Cpagaia pave Laka las U gie GlaSa 14,

Ol s Gmd el Glad e Lat ) 5 (ladi e (lad e 24

dae i B Ll adall 8 LaS oaill b cpailiadli oda aladiul (la ek,
o e Y Ll V) (Ul s Ao YV daial) Jiad 4 KA ki)
s Gl gl e S Y

edUaiall 285 38 Culd & L Jaadlad

r+y)(x—p)=x?-p2 ¢(x -y )Y =x2-2xp +y? ¢(x +y ) =x+2xy +y>

ol ol pansi coneny (M) a7 Aman) Mz 3 23 A Mg g U 20al ’
() ol ygand Caneny (M dnan) M2 3 ga Mga il 22

YYo



o e
-\/ 5. E

© B
9
] @;.?)

@ oY B

(i) () () Lot ]|
d =t
" =
] =0 ]
O,

Al ;B

A ATy Uiea 171 08] ¢ =

M) o] Ak i (pin A o dpuiad 3 ™| $hatia 3 11l s Sl Cdallaiaa

Gt LS Baal y el (g g (ORI Y 55 50 daa e

AR N



TP TR R
Llaual) LRl 1Yo ¥

. (VreN') [ -(r-1) =22-1] -Y Al

Lg alaaiuls 378 ol Walhy Leadd p) (o8 il 028

(YreN)[(2n-1)" +1= 2(2n—1)+4"f,(2p—1)] AR

p=l
o A gy 5 4 54, Laadione o) Gl (e il o2a 3738 il priiay
Aol slaci) & gana
P V5 A

.(VneN')[(2;:—1)3+(2n—1)=2(2n—1)[2n—1+22(2p—1)}]
=
a5y @l o Apcalll (g 5 580 il g 4 9 A7 Calunall o sl aodiuy
2n-1 2 dgal a1 i
(YneN) [(2-1) +(2n-1)=2(n" ~ (n-1)") - Lpail
LAl 1dE ¥ il e ) Cahall 34K (B S e Aagtill s34 e Jiaas
il 0 5Ss ¢py oW Cmy
£2(2n - 1){2;: 1+2Z (2p - } 2(2n-1)[2n-1+2(n -1}’
0138 < 2n—1=n? —(n - 1) sl ) il Ty Q0
2n-1+2(n-1) =n*+(n-1)"
Aol o Jomntd e[ 2 —(n—1)" [+ (n—1)" | = ~(n-1)" : I 2

D 3Py Ozl M g 4, 9.4y o ¥ Ll 1) la ) priiaay

Yyy



Gl A A 2laeY pogane o 858 (Gl e oY) Aal Aliadla
Ua aic iy talacY) oia Sl L Al g 3Y sl Cial & ye ddaul g
_Lgaﬂ@j\gﬁ@ma]‘ddﬂ‘éf@imé}&u\ﬁ

2
(VneN") Z(Zp—lf+Z(2p—1)=2(2(2p—1)]] -0 Apuably
1 p=l p=1
m=p ol 1= p (e & Luail) 858 cp Ol Gk
s;=P+1=2.1"=0,=21*
5, =(22-1) +(2-2-1)=2(2* -1*)> 0, =5, +5, = 0, +5, =2-2*
o5y =(2:3-1) +(2:3-1)=2(3'-2*) > 0, =5, +5, +5, =0, +5, =2-3*
Ll 5 Lay 813 2ic 457 LW i eo  =2(p-1)" Lisal &3]y it
.0, =0, +s, =2p" 1o deasics, =(2p-1)' +(2p-1)=2[ p* - (p-1)']
Lty o8¢0, =2 W ()5S p A A ) sl Tamaa 1) Tl ()6
2
e LML) (i sl Kl lo a6 {2(2,,_1)} Lal o, Luzill
p=l
D4 Ay ¢ :\_\:..hil\

(e o, A aabiiied A ¢e ociud ¢og ) JSS ol il 48y phay 358 o il Jaay
.0, ) il damia o (o) Ll Al agill (o5

.(¥neN") g(zp—1)(3(2p—1)’+3)=6(z":(2p_1)j2] -1 Lzt

r=1

asly ., i "
R. Rashed, «l'induction mathématique: al-Karaji — as-Samaw’al», Archive for History of Exact
Sciences, 9,1 (1972}, pp. 1-21;

o Suniad (g3l
Entre arithmétique et algébre: Recherches sur I'histoire des mathématiques arabes (Paris, 1984), pp.
71-91.

YYA



L3RR T 1305 3 o ool i 13 60 Bzl (a5 ydloe Al oh piiiads
u—“ Hﬁ\_niﬁ.h_, ‘(2p—1) 3 (2p—1)3 Ug.lé.\_)’.'\.&a_,.h ‘;.'J_“ (zp_l)d_f\.:.“

Ag alaiddial

(VneN") [(2n—2)-2n+1:(2n—1)2:| -V Al

JUE A alia o dagluall Lzl 038y 45 5 4, oy 585 ¢ pdlaa Cla
A il Y 1 G e

p=2 p=l

A(VneN) 6+i(2p—1)(3(2p—2)-2p+6)=6(i(2p—1)J2] - A Al

Ll ¢1< p <p Cua op mia 230 JS1 Y Laill 3
¢(2p-2)-2p +1=(2p -1’

3(2p-2)-2p+6=3(2p 1) +3=3[(2p-1)" +1] 10184

ig(Zp—l)[fi(Zp —2)-2p+6]=3{§(2p -1)[(22 _1)2+1]} i g

Oﬁs‘ :\é..'dﬂ'léi_,_,“-ﬂlﬂ

.g(Zp—l)[3(2p—2)-2p +6]=6|:§(2p—1):|2 (1)

‘«(2p-1)[3(2p-2)-2p +6]=6 Ll p=1 (M Auwilly (<)

et tathed A Ll 31y (1) S T oSy

.6+§(2p -1)[3(2p-2)-2p+6]= 6[2(@ —1)]2

(IneN)[(2n-2)" +(2n) +2n(2n-2) =3-2n(2n-2) +4] -3 Ayl

Yysa



= ap Al cp? 1 p2 —2gp +(b _a)’ alaiall oo dariill sl s TN

.(AITHEJ) b—a=2 G:'-".-.\i‘b=2n da=2n-2 pa ‘C).-!s,)JH-“

2% o dduaily

.(VneN") 6+Pz:;(2p—1)((2p—2)2 +(2p)2+2p(2p—2)+2)= 6[2(2;:-1)}2]

p=1
‘1<p<n &_.gacpaﬂd.'g.\] ¢ il 5a
(2p-2) +(2p)" +2p(2p-2)+2=3-2p(2p-2)+4

e Gl 0S8 o A il a0 1Y) (Say

Ll ¢(n e N*)¢n zisaa 2o Jd vy w\

GR [%2[(2p—1)((2p—2)2+(2p)2+2p(2p—2)):| +§2(2p—1):|

p=1 =1

- 5@ 3 2p-)

oM SN e )+ Al A4
Z(Zp—l)[(Zp—Z)z +(2p)' +2p(2p -2)+2] =6|:i_1(2p—1)i| (1)
p=1 OIS 13 Wl Y

(2p—1)| (20 -2) +(20) +2p(2p~2)+2]=6

0588 (py B3) 3 (2p—1)=n?=5-(an) &8

.6[;(2p—1)i| =3(an) S (2p-1)

=l

Agglhaall dagill o Juaai 3 e (1) Aok Lead 13

YY¥a



m&!umhu ol paantll ¥_Y_YY
fo Apusliia dagiinns B AlSa 1< pcp Sumefp ) OSAIY Y Lpall)
P>

Sy ¢(2p 1), Al siall A0 il AlacY ATia (e Lpuds B Cild 3 gaal)

ummejlulaA,adiemuAummthauuA( )

p>1

Ll 158 b, = % Va5 4,20 inang 1 £(2p) , Al sl G 0 e

.(r’): Zb |: a,,-a,+a :|+ ( ) Pz:l:bp =%a:§bp
(1< p <ndus ip puana 2o OS85 6 1 N ga 3 la

PET\E VONTYL S S YA R DR M e .

2
a, 2p 2 b1 @ 2
Gu _2p+2 G _2p-2
a, 2p a, 2p
13 taal
b,(a,+a,,a,+a?) (2p-1)|(22-2 +2p(2p-2)+(20)’]
a ) (22)
3
a!; ( )Lu‘ ‘(au 0 &ung2p-2=0¢p= 1_]&_1.\;)
@l (2a)
: 3 2n)’
coSd B 2(,,") 3
a-3b, (Y 3(2p-1)
p=l p=l
b, (a2, +a,,-a,+a?) (22 -1)[(2p-2) +2p-(2p-2)+(2p) ] (1)
a3, (20 3 (291
-1 p-l
Al dga e 08
2 2 R 2 ]
5(%) 25, 322

3 @)
af’;bp (2;;)’;(2;;—1)

Yy



O 38 pa G dall W M3l e (4= dibia)) A7 94 = Bies 1Y
:Obland (2) 5 (1) GB (VY 50 Gaill () (7) o () O
A A

.afgbp ) (ZH)ZZ(ZP—I

a=1 zzb UJS-!SSA__(Z,,)Zzp Al VY Azl 38, oS

p=1

.b, qﬁjohﬁodﬁbmhﬁ)m‘diub 2 zua_)l“u‘ M

3B, =(2p—1)b, ¢b, Al gy il Tall o L o gl oy Sy da e

10sSs ‘a,=p-a=2p-b

A'=b}-A =b1’ 2n)* Y (2p - 1)—— bl)’-z":bl (2p-1) =—aZZb

1

M_M‘Oﬁ@%@é&ﬂhﬁﬁmi&‘)@‘ \MéﬂuﬂJUJ\S&S]

2p sa, Juelidly (Zn _2P¥2 o G 2P -3 gy Rl ciua b
a 2p a 2p

..:. .“L“é1 .'LAA
¢ _2p-1 ﬂzzio;.,ﬂmo.,gm‘b_pw\uhmgs
P a,

_\smﬁméﬁm@m‘%:% SRR T S R PR LT

ada (pS1 clgundt Aadiill Y Jiayg o) ¥ izaill Jml duntiony Ui (yaill 24 ¥ Al

b ;e% u'a“)ﬁy‘ Qe 53&.“

Yyy



3 b =S aadaaliefe)) Al 13} osal

[+
s\.u.ﬂo_,SJ G %
a P J1<p<n
P
2 2
a a _.a
¢ p _“pip _ G
1spsn ga p & e
c, C, €, C

G o ) Tt vt

2(aq Y2
—Zb (ap+a,.a,+a; )+3(%) ;b’ _%_a
=T

2

' 2(e, ¥ & ¢l ¢
gpz::’bp (cp_1 po1°Cp HE )+3[%‘) ;bp
Ol i *%c:ib, 5 (M Al il Glb VY Al (344 g ¢S
L3 h, st (M5 seall") dandll
2 "G

Y il g Alalalt Aol s 3] aas

ol s ol e e Loadl dadatadd) 4 )l 385 5 - dBadla
a 3b, «Fiilida e S b ala cpiakd Y g 5 oIRallUia L
(c,) Al Alali a3 b ol J2)

C c C C »
[P | fd 1,

tl="t =22 p=-L (;_,S.,n_ga..\ c
a ap a, 2

UJA_._ﬂ’““ M‘LJJ_&(CP)J(bP)uu._Jm‘ 34 —uu‘ad_hﬁ

() Yaladll cpe I3V Gl ) 4= 4B, 0) 2 e Sasm ¢ g0 (b,c =—c22b

-A‘(ba=-azzb ¢ sle o ¢ (C% %

p=l ( a L

Gl o) LSy Gogum ol 22 5 5, =2 G Gy Sl
Sad

Ll 5858 ¢V ¥ Quaill

Ll ¢ (4 e N*) e grsaa 2ae JS1; U JSESN e VY Luadll 4405 Koy

Yyy



.gg(Zp—l)I:( 1Y +p*+p(p- )] 23 (2p-1)= (4n) 3 (2p-1)

p—l p=1
p guaea e J<: JGN JSEN e VY5 VY cpfadll a8 AU (Say
ity = p.g L;i 2a,=2p-a; 3b,=(2p-1)b, :1<p<n

1& 1 2
Ez;b" [a ata,-a, :]=§bl-afz;(2p —1)[(p—1)2+p -(p—1)+p2]
p=l p=

2] 55, = 2043 0pm)

=l _p—l

%afZ:;bp = —n b qE(Zp D

1 n 2 2 n
‘Ssz [a Lta,-a,, +a;]+§[%) pr =—a22b
p=1 p=1 p=l

OJAI'G:\_JM ‘a; ‘g, ‘a; fa, ‘a ﬁ@mu Q\J ‘3“-‘ t w‘

a(a-a)=(a,~a)(a, +a,) s M e g <g, y =D
a?. a4 a5

A B - 8% A4 98 . <q, < o) @ <a, Al (g5

-4 44 a-a,

(as aj) (a2 a1 1:13+a4 (,r‘L"“-'LJJS",J SR G5
az 9 a0

- cillaadla

Erima 5a 336 gyl e _)nl_uild._-uiau_b‘lla.\_-;.‘?_\(\
O 450 a8 clagin (3l Jaxs Lol 5 Lagrisnd Jax% Luca jall Y lld g caad
e ¢S I Lguds | ‘h‘J&ﬁdAas_s a, ‘a, L*h.-." sl ¢ L,GJJ.)*'-“
plaat¥l Jlim dailt Flb «claliua g, ¢q, <, 30 g, 5g «JU G
OV 317 510 Glail) Al sda i)

Yy¢



g >a, 0SSNy .a,-a, 5a,—a OEE e A g <g, L il JAxs (¥
(e, —agy=(a,-a,)(a, +a,) A 5SS

Laad 055y ealall 48 il Aaill ) ¢k e R* - {0} ‘kl — L 3a, 1) (Y
;&LLL.“ CJAM‘ 19511] Jaike G:)i:luﬁ_, Eas =k2a3 ‘5134=ka3 ‘a, =ka1

K2 -1=(k —1)(k +1)

A cilaliaa y ‘dalipall clfaall g ccith g il alpaf w_¥_v_¥

Crr Ol A VY g VT Y0 Lliadll 8 jall e gaia g Sl ) g0l 0 lunall
Ol 0 sl Al 2y gl Slall A (555 Caga (iSladia (et
aaall HLd ey pna iy sath dag il ana B Lay g (ipe g-taa Lagaian i
lda g yia alaad (55 s of aaalaay COH VLAY Lddic yah il
O Al g Ll 4 dapall y A 50

lugd by ia pla aaa Y 0 il
3L OIS Sy ey aall ) sae S5 il slusall af A o gaa je SN
Ak o g AL e (it oy il gl il (sl

Aalsiid e odadll BE g 4D (dadadl] ¢J=l§ﬂ\
(R Ol afioeld 5 )kl liaiy p 4elii ) ¢l )50 g e pia paan

V =%ﬂ:h(Rz+rR +r2) OsS

O3S ¢ =Ky Uy 1Y "7 =7 (KDE)—¥ (KAB) 38 :s-laall anall

Lila)s gy ol 3 zasmp &N %:I’TT_’I’ Ll & g —h =KL

vol.(H) = laaf 5 P(H) = 3ass BC GwlE HhE;5 4 4l ) hassia pan ¢ F(ABC) = Sasi sglila sy oW
(epsid) H pina gl pa 1
Yvo



SHR 0 0 S o SR 058 G 6 ke G

(H-h_ar® _aR -
H xR aR?

K
A B

HN

D M E

.(H—h)(:rRz—frrz)=h(7rr2+frrR) gl 0585 1 € il Gaalaty
Ll c.a.u.af_ cxhR? Cudpkall L) Uidal 131 4

§ 7hR 2 —7:(H —k)r2 =h(:rr2 +rmR +JrR2)

R4 =%h(m‘2+mﬂ +:rRz) O sS

¢ r _H-h . ca.r H-h mm[ f) {asl _ABadie
=% UJS.J.“R i sJaill; Ly 34| Ko L

TOTCY NY; UESLY: SR AL kY
R-r R-r

3__3
v=lgp BT =1x-h.(R2+rR+r2)
3 R-r 3

3 3
,RRi-rﬂu,RHz Al Jaa Y € Lzl Jasi 1368
=-r

cigal) by sdall £in aaay i Galt g dall aaa -4 1 Ll

Ot 8 AN a5 oy jaall ) aes B5kall iy gianall 3af (g o g pe JS2Y
WS ¢EB 5 DA (el (adaill gy adaliil) Adailiy o5 SN 138 3y G 5 B
o= iy el 5 B) 4G //DH 3 4B //DE Lt dlla oo S iad diil i
1l A Lpaill i (adiall

e



3R o@j'ﬂ‘@m\ﬁqﬂu@_, h oJJMdJLLJJ.aiLJJiA&J.aP
1 .
N =§7r-h(R2+rR +r2) sA
103 Cd g el pas ilusy il oy

14 (MEHD)=%::MS -Rz—%JrHS ‘R? =%n’H1 -R*

4 (MAGB):%;:MN -r’ —%nGN rt =%7:(H1 -k)-r?
izl by Al g da paa OSE B = MH O3S G

1 1
V =37k -R2+§7r(H1—h)(R2—r2)

Uil ()5S 7 =R )0 Al L LS clina s 13

H -h arl arR . e . rror r H -k r
Hih _m _mR o gper o r Hioho o
H,  #amR =R’® r* R* R H, r

_\ii;;bﬂ‘@ghig‘\owlgéw‘gw‘dﬁ

r
R

plane (e Bla g caluna Ciaa paa )V Al
G daalylagiield ol yia f yana A iadly pa o Sunal) cimall f Ly
ol il 5 LA oYV &l 83 g Ly o Ui 2a3a% cuall iy ylal

V=g h(RE 4R rt) gl o paall gl

a kil g B OSE)y 6CD ol 1,818 pdall (e L g 7B (S3 -V A Agual
Lot Lad 5 50 yle daiina o3 lad AW« F 3 E 9 4 (e g A Y4B o5l
woal e gag At sl e 1 s 1 56 BN e ahaill jld ol
x Bl e g Al L8 Gl s adais plaill 4 31 ga dagiices o glad 235

Yy



Os—S3<AG-EH =EH-FT J— S8 My 3 e 45 4

[Y3T e oS8 W) 4k =FL =%(GH ~HI)

3 HGHES S $[F-GM (OsSA JGHFM 3 IFHAG Wl 0y
¢ caG-ER=ERH-F1 &) Ap O HE=GS (OSH (HE/AG
ahisy (M4 Cualia 5 il (<8 ‘%(AG+GM) o ‘EH:%(AG+FI)
Al Gl Hhaill By oS8 cES /oD (SL LN Adialie B 4F il gg asd
13 Wl 15y B b Cobaall 1 G35 7 015805 e aF
1 1 1

AK:LF=NE=SE—SN=GH—EW=GH—E(GH+HI)=E(GH—HI)

S H=0 Bl 3380 padaatin p kil 4388 Sia Alalal ATl 4
sl o8 ‘MS=%MA Sy =@

LF =AK = (MO ~OF = (GH ~HI)

- lilaada

T3 EH 3 AG Jayhall o) padl alaiyl {5l Lol 3l ¥ ()

F 3 A O O i) oy 1) é‘q_'..sgs=%(AG+GM) 3y bl (¥

E Cag il kil e dedh U gl g ol 3 s

YA



@y ¢ il b alial o o M (0,0, ) pdaall ) A8l adaill Calud

C Akl & et Tad 55 o Y1 BaaY) s pe il 4 04

PITCLE K P - R PPPILIEAY PR W L JC v FERY ISP
Ll &, e kil (AN Wl ol

3 Ya=Ypta&x CYp=Vp—&

X, =%=%(y§ +a2) OsSA ‘x, +xp =£(J’j +y;‘:-)=£(2y,~2; +2a2) 55]

JEN =x, —x; =4K L OsSd ex, =ly:, P
a a
oo car sl gl gall Culaih as T3 aRal ¢ 880 adad (ya GF usB Ay
O sbutle (e Gyfinkd o g g Oulaiilly C el g phail

AK =FL=(YF_YA)2
) 4q

¢AD AS yidasace\d 4EFD 9 ABCD &)\_C‘J ‘é.}_j\_,_‘ul GRS 1A oy 4 Al
Lagi 33 cLagili 4D 2 Jlsa A 2adylad e pF y pe Laalioeld calS 1)
Mok sbaia lena Legd (paluns Olal gy cA Js

Wil | gEcF il Giy A o BEl (Jaill 3 g gal) (JSEH ey
de ol Aol g «FDC 3 E4B QOB A gy 9 BE =CF (5S8 <BC =EF
(S ol sbuaia (gana (590 (ppabind <A

" vol-(4BCD )= vol -(4BFD) - vol-(DCF)
vol-(AEFD )= vol-(ABFD)—vol-(ABE)

.vol-(ABCD)=v01-(AEFD) tOsSa

*

(i) H paadt apa Y vol (H) 2 o0 v(H) =9l sV(H) = Jasi sghala by oY)

Yy



- Oliliadle

)M s i oo lilisa A o o0 p g g Bl Qi Sy 8 ()
b AEB 3 DFC ARl Gl (JCA cVa apea i (oSly Galll i
Cubagsia Uy copaline cpiina Ul il 4D 4naly stadl Cilasyl
aaall g gluia sl

Ll g A8 400 phaaad L) 50 D) (g3 31 550 (S (Bl asal (Y
sppaali i wWlall g o8 ATl LY il Safliy ol day 5 i
Oa (S plin )l gl ea 3 4D (afiadl f diluall § (S5 Cua F = 4D A7
R T g
Crag daly gl b Ol g g3l L3515k ERGH 5 4BCD 0S4 =Y+ Al
S epG 5 Be Qlaelill 4gle aa g5 (o3 A il ) Al Saal g g
O O sl pall lalunall Bty g Saia) (5 ) 5% 4DHE G <BC =FG
A A Jga AN gzl el 3l sie

[¥39 .= «JS8W B3] | vol.(ADHE )=|vol-(4BCD ) -vol -(EFGH )|

G S VA il 3 daodtuaal) 4y Hhall e o4 U daddusal) 43yl
BAEF g3l Jeb )y Ozl g (e Leg b of plaati) anelas Uil g5 Jaall
sl aalt cila ¥ A ul 33 BAEF (e ilivg CDHG (Y 04 s\iia CDHG s
tA Jua gIuadl puel i gida gl s Cra Glal gall Glaliaally Be 4aidly
sOhgtia Laggana B8 MR 5 clanad¥) i B o6l g3

Tt T 4y e o &
Yie































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































wagaill Ih ghiall il ¥-1.V

- L) e i) g Ala slaia (b ¢Sl el Aaliaey aladl Gl Lil] Jomy 20
AV Gaill W ¢(Or. 82) el il cplei S A LSl Al A sa5m5e (C
o5 Adaghidll 038 B dga e sed cAysludall cllalay) Gld 2 bl Blay Galal
Osih ghadall cyila Y Gasiud 3ily (Or. 1230, Leyde) &Y 4iiSa (b (5 A0 4h shais
IS S e el (3 (Y1 80all (3Ra)

Aliiny Aadaiall 5 2 Sal) 50l A3y jal) olla gladalt (s (he (oA (GBS A gladia
i sadl ol i La 12 sdicla
Codices Orientales Bibliothecae Regiae Hafniesis Jussu et auspiciis regiis

enumerati et descripti/ Pars Altera : Codices Hebraicos et Arabicos
Continens(1852),

il 3 il slaal) IS Aie o 2Bay Jpoall 13 Cilge dand AV-1E o alaall

g pally S5 ¢S Jaleid 7 g g OS5 (m yms ped A sladiall () Taliiud 40
o2 O alai cpmiy Zagal) jealial) JS clguis dbshidll e Jiud, ddludl calisg
oY Ly day o Tty e ) Lmaall G i Ao gana (e 3 )0ba Aashil
oualadl il Ty a8 ALKl (i (e AY Ao ganall e Gl ¢ SAatal Ghalgll
Chaledh A Al 138 a5 a0 L3l BaMly "(Mesnil) Jsivea VYUY Za 535 (1
ha i L s (e 4 giie ddngladall oda (585 1388y (AW 38,50 day o (Al
Al Al S s gay Y LaT S s AT B g et ciliga S g
G Y i) a8 A gl Gl a0 e 130y gl e day La () i Y sy
VU VY GsYY) el it ol Gadty pudl Y deal o I8 Pl

Yiy






POLSEYIM e A 55 Av e pdaiiay W (3l TYPALYYA o aalall alaall
AL A ghadall (pa sl (B3 My o ,a ddaplasially 455l Sanal fan o Ty,
pd Yy .Cuilite (it ghde (il Y laetS Laghil (i shadiall oy 45 jlaal) (5
claadall G gany Alal daily asis QB 8 4y ddaphia o & e 4
L oud G o — g0 dmoo dagd @)W1 il il DA il o8 B3kl
Jgaall Liu, ,AJJTJAMIGJ“M Ja19 4850 e ddlaall ddlaaall suaﬂhiébk:.
o gana ) <00 Ahaghidl G Ll Ujyad g (Oall x5 Jea lda
L sludall cllalayl cld oz ghull ey Galall (Salll Jiayy (Golius) oasd s
el S Anghda (e a0 50+ Bl 55 5V VLV (51 )Y U cdiiag (Al
(A8t} alakl) daliva Y-V
4ih g Al Alaldl) 5 juall A clalinaldl 4als ) _Y-Y

2lay "OLSENTT IS (e Juad Cpana 398 (Y 1A aduil) Aalina Ll y2 2343
sl ol gie €0aand ) Joaaill 138 gty 530 ) all Ja g jial) g ghai 5 3l planitil g gkl
Wl ¢ mny () guiany dila] o2 (o oY) Lglal gy & shaill agay A" 2o J5Y
o Lgany dilaly o phaill - ghany Ul g ) g dashad (ol s (7 gl AU auidll () sic
b e A (som ) Glaadl Y Al IS8y caaaay ool siall olia " any
da¥ dr (lgaldl ; HS adail) (he dadad dabise 23ad o aSHIL & 0 Y A 3gh 258
b Al Luaigh 8 Ll pal A1 iag 13 G g dall adaill 2ala Lo el
aalsY! A3aal aals Ada g aall p gl Al jo G i SV Hlaall B san Y jauall
S skiag agn ol glie oy et ey 5 oAl Akl oda A3l i S RN
SalS g il ) LS Rl 13 8 b ol ga s 88 208 (b 4ia o sl

P. Voorhoeve, Manuscripti VII. Handlist of Arabic Manuscripts in the Library of the G £¥Y a duaf s 7
University of Leiden and other Collections in the Netherlands, (The Hague/Boston/London, 1580, 2*™ Ed).
e i il yhaial e 5 a0 Cie panal Guas LS dailga B gF o330 8 orand o8 U phadll ntS 13 Gias o Bl o g ™
RET T
A 300 (O, 82) ALY ATl (2 leks oS Unglada jlait ™
YEey



o DAY 138 zraiay g0 25 il 7 AS) okl Aabie Alliay 875 (ot 0358
Lglu 5 tan dia s AT dga (o iy Al QU e R (LYY dga
i je die DUl Gl 555 o 0 W) (i ped JaY Ll Ciad o e Zaaidaly 358

LS oLl Raliudd

Cagjlad pany J8Y o ey a8 o Qa1 AN JSAN o 3 o) e g
e G (s gl Meilln g Al (S (e bl (e Taae (L jualic 5 433 ¢ kil
Aabiue 30a ) Jla gy oF i oAl cliad 8 sama 20Sy5 (Ll (amy (8 oy 5l
oah e 01w oo 30al a3 Tgia — ¥V U VA Ll — (81K bl e dal
sl Gai 5 e caty 58 s ecanand (LS Ml o A" IS (Y

S8 @)y i Gl ) as 5 o) Al ol odn (Bl a8 JaY e aagy
O O edaie (Baadls Weamgy i Al ells g YY) 1 VA U Gealian A Ll
o O et il Cuua ("eila g Al QLS e dalid) ANEY (e sllial pueiun 398
OB O asad g (M as p

238 (3o ) ) (piadll Bolaid (5 g (Ada slaiiall o i) T g) 5 ptlal) el o
ot Lo L AL aa o GF el Tl A0

gkl ol dsluta Leadi i dashaa Uy dstute Lol Lee Dzl calS 13 QA ¢ gl
g kil LS o) 5 6y shuiia Lalall oo Szal (IS glia &) sluiia g phaill ulS (5 $g bl 4 ghasia
g i gl (o, Al A glaiia Lsloal U U] e Jaxd 3 LMSHT Sy BSa
A gt Aianall Lo el o Jant (Al JSEYH ol Agilitia 4 glia ¢ ghaill <€ (o 5 Hgslila

Jagliie Wgaiia gy

Aalalh Al g Mal) Jgun o ilsal) akail) Al 8 caga ol OF Laadls Lei
i s I3l ¢ ) glanally ALalilh el Jaddh g gbl by Ly o3 sl Uiy

4% A8 0 Bl aa et i
Vit



¢ ey ¢S ya (o) alal Ala B caga ol O iad daadiily sl Wiy o o
oY) il Alay Gpaad N kil Alla s o A8l adadll Alla i 4led Lo DA,
ool sie VY Ll D80 palh Y0 uzadll h g5y I
GUS e dwdbudl Luaill salaial oo UL QS e LI Gzl
" 5 Al
(V01 il 1 g il IS e i (ol (a3 1o g el im0 3 IS 1Y
G e 1Y Al alataaf b MJLRSELYIM K (e Joadl] 138 (e 03 Y Fualll
o "ILSEANI S e LN il ) dgllie LS g ol K ey il
e Lo 3 Ol Sy MCia g Al S e VY Al
IS o Hhgilia L p4d g Lpalgns lo Jand (2 LNSAT 20 SISy g pleill "
TR0y e T g o Jans (30 LNSD ClE dgbiiia g el
igh A DGzl AN adedl) dalisa B Lgal) Zliag Ao el day ea g G ()
GO 3 AB I (e Laal b (S5 cp sill (sl e (il g e (laka Lina oS3
(0S8 S « GO o ikl § 5 0 (Sl y 4B Glo ol T3 K oS3
0G_B4 . 0G_BA \
"GO 4K ° G5 AT )

,%zg 101558 Jalislh 3] i il da ghad SN 5 OD <TH KT oS3l

Y U0 Gl ag ™
st G 3ol Uy ollity taph cub Ay Lol UDNA WGy pecia b RSBNT o30 A Jaadaly BNV 38500 o3l ppall st ™
Yio



2
‘M[ligj/%[H%]_AK(ABiAK)_BK.AK_ L TR

"AB\ " 4B " AT(AB+ AT) BT.AT TH®

2 g
g Zaill Jlo Joaaw (00(1,60),6G8(,,G8)_ 00" .4

H e ‘GQ Go) Go Go) SN BESY
(V) OBl

Al o VY Lzl L& MOLSIYIM o Jaadll 10 (3a 65 pdic duuddl) Luzill
"Ciln g Al QS e Aisalil)

Lo glad U g 5 il y Lguliiia glgudl p Ul Jlo &) ganall LSl 52 g ghadll AT calS 13
T Agdliia g gl i e L

) 5 ode Lol il ) Jiny & Lumil) oda e )l ol aa
Mln g Al Wi (padd pe YV 5 YT il Saladid oA

T At LA Balall p gkl fd ey j5a By 31 sa g shaus a1

diiald A dunall C)AJV_}iL')M‘QAHAJSm c"d\.nﬁu\]'l"mc\v:\;bﬂb
agas il el g yae akal Line S 1 by LaS LgRES alad g € i gl QS (gl (1a
led & ghue (g Al Aadad 4 a3 off (Sa) (Aadal 4la Ulad 13 ¢opiial ) 43dan
dhias Juadyy Giaal ) 4adan Joaiy allill adaill Uil el 3S L) Al
_"’i (_r‘!La.-!‘

d_.g.n.anﬂi @ Ld-‘Jm"“ g:ﬂl ¥ u.‘:l YA u.a:\..é}d'i d.a__\...aﬂ'l LYY c\,_i\...aﬂ‘ PR eﬁ
ol (il a2y e piia Llunill s

6 AT g slu oy Lo s gyl Tade s € s of 25

rull) & (g pladl 400N A3l a4

A R0 st pa alt kT
8430 Bl el Gl T
Vit



.h:'..llu.ljthﬂlCFMluyw!LﬂlMauwdm.wﬁ@@ew‘Mds"
Tl a5 d i€ el (a5 AL Tl
I 7 ME) adadll (he Aadal agat 4 (5omg oA Ll B3l e el

pae Yt andl i dugia Lk it @ glalll (ol i At pa B ey L s laSaayIn
Gl (531 38 o gt (Sl 5 pual L ¢ 58 gl 130 ity gt sl S (e L
Zalue Lud 3 i gl 130 L iy LAY diia (e ST (giajall Riia 44l

b Lot el Uia Lgiias 3l ) Wil ! o 8K il

AR U"! \Al.l'hmqa'dl._.l_)” CJ".‘" Y-Y.v
sailadll il g il Fadt dageay 35a o Tay
_ﬂJJwﬂeﬂ‘jJ‘uamiJibﬂ&thit}nsuasazaﬂ

ecdaiy cadill 477 58 (BB’ kil dansy «C (gh el facdaill s30 (Jia dakE B4R oS3

Sae il ld Aadadll B 40 Andaill Gudh shadaill gl oaats 4 ALl e BBV (il

padll Alla i AF Sary ¢ snall U5 ga g HE adaill Al i gy kil (0 BB
Litlae THh8 AR 0588 oK el S yay et 31 el ol il

B
A H B
A
B :
B H

$4BC Ba ‘¢L§O,Lmu Lol ol V4 5 VA (il 8 Lyl
BC puaill 134 330l (4C Lhill of (al cl fually Blita¥) &5 el opa a2l
dnilaall il 5

FARL SRS BT PR T PPRIR TR
vy



DEG 3 ABC Osiakill ((pil 3 of cpualls of cil€a cpall (i cdalal LV A Lozl
¢ kil 13gx (palall BO o Ty 4 Uil By o huilly 5 paaa 141 daaill
il gy Galdll FG gt pil ady g p Uil Sy (o3 Rl 53 gaaa 2080 da il

DK

(ilSe (ynlall (e (il DEG 5 ABC <3S 1Y ()

IR
1O s

4
A3 AGS VY ooty ol Gpealls (ualal (e (yinded DEG 5 ABC <3S 1 (@

lea (S8 e B2 B o5 i oD 3 4 oty G e o ey 0yl il

DG AC
(ABC)<:Ea dabiae __ (ABC)dakiialua
"(DGE)eBaialus ~  (DGE) daksd dalias
(ABC) Baiabua  (ABC) Aaksf ialua ..
* —
*) ( )dBedalae H St

T DEG dakill falise (po jieal dalise 77 1S5 Cua

sadalll ol 7K 0S4l 5 DE a1 0S4

RS 13 Ajatna pepecd {*) Zgsuiiall Y ((DGE)Matalios € H < (DGE) Ankbdalna = Lyin i of iping ™
(DGEY hudabma 2
YEA



plalisy oty of Lalls adaill IS0Y (0 ¢ K /7 DG oS LIS ol IS 1Y ()
il K e e DG ae IK

&y «(DGE) ki talaa % < (DGE)&tiatalua & olai (o
"T(DEK) inkidalia % < (DEK)¢Ea ik

g o Joans iy ylall eily Joadly Liad g KE § KD Cusigl (pay 331 13,
Gl bk k7 oSy Ade a3 pliadl DREG (S8 H (e alie! plias
1183 Cua AC (e il 3 S8y «k Adadll

(DL _4M (1)
GL CM

e 733 L e 5y

(DGE) fakiial % < (DGE)batabia (I

e 35Ky sl lan DGV 3585 < 3a () oLl ¢ 5i S Laga (DGEG £ 3021 5 51 st pon 5 LI 13
Aagilh Sl Jucath ((DGE) dakbialue € (DGEG)e%uiYl g3 fiadalua = (DEE)CEaRakun, 2
«(DGE) dakf {alus 1 < (Dep)edatat (o
a-"_'-'_‘_- 2

K 1 Ill I/Lfl naﬁ_#
\ \; —%

H//‘_A. ,5:%"\\

b G
—

oy WSt 1 F A e DE akias DE 550 Ujlpe & kit b Skl b 0008, 00 K7 00 Qg o2 51y
a1 8y sakalll L DG 01454 sDHLE g3l 153 s

((DKE) dakdlabis < (DHLE)p oYt (g5l stadabis = (DEK)E R 2abin 2
el Ll oot
,Iﬂniemimgmj@q.memmm(ummj@awlm,i.,_-,u.oﬁg,lm_,w
)

Y4



oo Jan

DL AC
LpL_4av Y
"GL  AM )

QS AN A e ¥ Auill Ty Um0 oopil€a clakaill (1S 13 (1

S 2 2
: Yy Jd ad, (U * :_DGzEG , A€ = BC 3 3 &’ el ¢ saali
(Y) 2 iy clma 504 Lk e g gl 5 yial

EG _ BC
"KL NM

b ANE pa ¥ Y Al TG g clima 5085 i) 5 gl (ppaalls ladail (S 1Y (i
""LL._,_)AAM" T

. DG(A'£DG) _ EG? 3 AC(A£AC) _ BC?
DL(AtDL) KI* =~ AM(A+AM) NM?

(opaBllh Al Mty oSy g 0 30 AR T ) 555 Cusm)
IO PR
A _A )

] s o Ly
AM) e
A4

R
ina 3% 420 (Eilj _EG (
e A e
WEIGEIT

.EG BC (i)

e Jasiic EG___ BC ¢y DG _AC .o oy
ol “EG+KL BC+NM At (£) GL oM © () &9




(ABC)katalus  (DGE)Ehatalus
"(B) hacdalus  (LKEG) pliseialus

(®)

: basii (DG EG _ AC BC ¢
e GL KL AMNMUS]

r¢ (ABC)cheialus  (EDG)dis dalu “
T )ebedabus T (DLK) CBadalaa )

(ABC)cbaiabun  (EDG)chadalus 1. .

Joanid ¢ 13} Ui
e @ i~ (DKEG) ot (e O
(ABC) daddfialas  (ANBC) ineiabs  (ABC)ekainlan
) H T (DKEG) dhneiabus  (£DG)eHa%abne

Aiall OV Jintisa b4 ((DKEG) dasmialon _ (ANBC) e ke e .

(ABC) dakidalus
¢H< (DKEG) glina dabua ;A3 e} Uplan’ ¢(ABC) dakl dalue < (ANBC)pline dalia
H<(DKEG) glandabiaa () Liia 3 10 (3 3

‘(ABC)I\.-.LELL.M (ABC)chiiatus &

- = oty O L gl 1Y) (Y

Ol (H>(DEG) Ankidalue pa

(06) daldidabus  (EDG)EHudalns C ol gy sl |
i Hy T (4ABC)biadabiae Gl Y ey 1oa

Hy>(ABC) dakfialus pa

Aamil e Juasid it taa Gl @bl SY50Y iy
ilalall ANBC 5 DKEG g (el Laditue oo jully 258 o oy 14 Adadla
Oa b b 13 (sl Jo N 5 K kil A 4B 5 DE opuill (A 5Y Lasdll (1

H < (DKEG) iabua (& dla jall 234 Zyiay

Mna 058 g~ DGE 5 = ACE Unans 13 :(1) 5 (®) culdall s ™
: %(BC+NM).CMsina= (BCMN)Q*-‘-*L—‘%BC.AC.@]‘M: (ABC)ciba dabia
(%) o duaadi¢ %(EG+KL).GLsin B= (LKEG)ch‘-“-\h“‘%EG.DGsin f= (EGD) thiaialua
V) ol i e%KLDLsinF (DLK) ¢Badabius § %MN-AMsinF (ANM) chadabios Laf b o550,

Yoy



4B 3 DR sl it o By e IS 13 el B8 YY) Gt & 36 oy
H < (By) daliaa 10583 Sy P, abiaa e Jgraall s 2 27 )

Sl sl o Ky qdatisl A (KD Jaay of, Adailly A syl A o3
5% Suss DG o Ak 1, oSy ¢KD Lasil) Gy DG Tl (55 sally 7, Wiy
Sl daslt s Ky acdalinh A KE danay o, Adilly (3 15 SISy KL /KLI/EG
058 & DG e Wi LYy oS8 $ER el s DG Tasll (5 3) ally 11y Uiy
tCoSy G MYy 3 M, Okl 1) G Ly ki (8 259 KL //KLI/EG

! ' M AM A AM| AM A
M C MM’ M C Ln.n O JS.!! JAM C
LYy G LL '1 LL DLI DG DL '1 D.Ll D G

gt AC 3 DG Giindadd e ¢ iandl O (g
(088 Cyng 4B ol e Ny 3 N, okl MY 5 M okl (36 S

‘A=

M;Ny//MN//M";N"//CB
3 K bl ) il Ulad LS (i eyl g yiall cpmliil) pililas Liasial 13
SN

_NMY_NM,_BC .y, .<i. EG _ BC | EG _ BC
K\L' KL EG K'L'| N\M'|~ KL NM,

2 N 4B 3 DB Copa il Las ga cplialall Py 3 Py cypediaall (ga pliaa 35 illy
hy 3 by sk ‘k;,—.‘ujd_) ‘3}5 :\.1_);.1‘ Qﬁym_,tbhaw é.._\,l..ﬁ.!‘n ¢'r_j=.LY'pan

YeY



(KGL) B yaiall cladally LK, Sl (N Sl dlalall clelis ¥ LY
Alalall dblaall cilelas W M A7, 5 A% kY, b o2 Uay 13 (KGR 3 (KL')

{12.3.4) 5 38 sing _ ACsina _ &', Lina (3558 6 0 (S0,
1234} 2 L A = D Gain g A 058 v

A Cnlondll (ol 21 Billan iy jlall s3gs cuiaall 9 3 P, cunlimadll Gl 3 S8
sl M 7ol i o ede] (V) Bl A ol o) Lagayd il B 5
[l s €AY daiia

4B 3 DE Cpmsil) 0a pibialall 9, 5 P, comliadl ] Gl clgibia i) (S5
G dxie o gl Uhall Ay Shally o gluiall o 3l e 27 I

. g s a1y . - (Qn)ialse  (Pp)iabu
[qd‘L‘l‘)M c‘)un (GHas o) ] “(ABC)eBadabis  (EDG)EMadabis

pa) (4 (ihalal) EDE' 3 BAB' Cuiakill e DEG 5 ABC Ofnkaill 2o g3 (Y
3 ABC OfBall 5Ss5 i S0 qaea G 3 € Cobana sl Lagd (33 EEY 3 BB (sl
O e DGE' 3 DEG (i) ialias (585 3 daliadll i 4CBY

Gl Gpann (i sz il VA il (3 2 spall il sl (ra 425
13 olina 58y aduill (pudi Cpanin (350 5 g (findail L dalli o il (it (e (piilida

{ABC)YAnkal dalia _ (4BC)edadalus
(Acp)Aahb iala - (ACB )t dalian

(ACE") Aakd lalua =(ABC) dnddaluaa ¢ (AL ¢ 4Kl

(DGE) kel dalias =(EDG) akiidaluas Liagd ¢(5 5S35

Yey



Ofindadl) (o S Aalise Ciall 4 dhss DGE 5 ABC (afiakidll (e O dalisa oS50
.EDE’3 BAB'
Cofiadadll (358 BE 5 4C (S35 fadaill Luii o Gl el liadadll oS30 - 4 43l

Lislosa 3530 Zadail 3y () 4 Sl (S 13) 5 (LS £ g it adail (1S 130 ()
O sia BE 3 AC (Nindaill ()55 (Al dadall Say (531 B yhaill

Osilaadt okl A7 3 A4 OIS 13y Fa o Ll Gy il adail) (AS 13 (2
Xdie (BEG 5 ACD  bekdll ) S5 cﬁ:% OS5 B 3 A4 e cmatall

-

Oy sluia

B Akaiill i il Tad A Sil 5 <BG Y Ananilly 4 Aaiall iy Tas gy 0S4
LAl o BG adaly (53 4 Akl B el ok AL S5 AD ) iy

Yot



0o A Wil (e Yo Liaill iy gr—BN Una oS LilKa adail) oIS 13 (1
OBl Galua 85 Ml BL=BN=AM 3 aa o S "cidayaalin UK

O sbde ABN 5 ABM
el e Y1 Apaill Gy BL=BN Una o5& Ja3 5 Lalls adadll (S 1Y) (@

i 5 el S e A Y!
LI _IN

LB NB (\)

‘Aj ‘]=SOJS,-.":‘.-F‘-‘M BL L:J‘-‘

LI BL
IN +¢BN BN

BL ‘ N - AT

‘a9 (V) e g AR
Ll pkail) 4813 oo = £ 0 sSas hail ) adail (S

13 G ¢y 8 ity yiall cppndadll SN 35S 5a K Adaiilly 4N 3 G 5lga HP 0S4

¢ BK KN BK BI Bl BL
sy, BK_KN o gq BK_BI

2= -Nae Lea 584 JP = BN
KN PN IN+zIP BN 058

:)Sl_, %_% Lins u_,&é cm_% L;‘r_ d.ua;.\! ¢AL J Lu'lJA BM

el dabowe i BN (aBN)cBadabos .

ABN 3 ABM ol 0SB = e

AM (ABM) ¢Fudalin
[ =
AK (ABK) &fadali,

BE_ AR {af tma 8, 86 4D o B

v _ A == s 8o clina (o 5So

BN AM BK 4K ° BI AH Al s Qs
BG _ 4D .y dlina ¢
N QS

A A3k g adl g ladl) 5t Ay il o3 a
EG GB_CD AD . 31, e EG ED A Ala I8 el Ginal)
AN BN BM AM o a2y 08 gt ol

¢ (FGE)Radales  (ACD)EEadalan y
(ANB)cEaialun — (4BM)CRaZalia gle Juanid

«(ABM)¢tadalie = (ABN)EHadalia 5&\_,

Yoo



YA I\;m'ﬂ]i.iéj Liae E)Sl_, t(EGB)ﬁnk.iaL.u: (ACD)&kniaL.m SN 2;;11': ‘L'”S;é

PRI e
- " - - a el . ems =(At:v)-t--H Lisa _ (ACD) ke Aatias
Ol sbuiia BGE 3 ACD (ysfindail] Uinlua ( oS58 (50z) Wit (08) b

Cus oyl glulia BGE 5 ACD (yfiahaill Ualie ¢ilS 13} — LuSall umsl) J glamd
EG 3CD O5Si3 B 34 o0 ol A5 A kil (BG 34D «odaall o555
Yivie lina (358 ¢cpbkill o ) Ay £ 5 € cpidaiill s 3l Gad

AD = BG Lina 558 (LilSa alaall oS 13 *

.%=% ina (58 dlals of Tl 5 odudl S 13 #
CplSa Cpmadl cpria Al piedadll (lia (g paall VS 3 VA Sl fads — dliadla
Ooindalil) (pa dadal IS Aalius (g gl g ¢2ad g adudl of (001 paadal of il ekl of
(A Bl o Lsadlall la) Lea Qb pall daduill dalise Chual ¢y yall

inline Ao AN Al by (KA el Jui fgy ol o G RN
AadiaS o asiad Landitung SN adail] (o (pstalad

ialaa Giilala ofulde el (90 VA Luaill b aadton 38 ot of aadid

o cpaiig 41 LS (Y'Y Lualall Hhif) cpmedailly oy yall ARl ialieyy oyl

Gaskad (e Aiala iy gl ¢ gu i ob Leta o AN LGBl S5 (50 V8 5 VA izl
Agie 430 f Lzl adgd yilsa

VA Ll b Ladsiaa O _BC DG AC 35l 253l 4l o (K14
KL NM DL AM

Y A VE Gzl e A auill § g e — 53 5 il adadl) a6 - cailS
Jeaill 138 Las 58

yo1



lina (1550 ¢4C S2elilly B ol 1 (63 (8S0 bl 0 dadl 4RO oS3+ Al

(4BC) hialt dalina . ;= (ABC) aeill dalina

BD Jall (5 3\ sall bl 4B Ly e g s 40 kil g g 3all kAN BD (S
$2DH = AD <2BE=AB :Uaa (58 GIL i i @ 0 z a8, «GEH oSdy

2 2 ]
e Jianid ¢4=4gr£ =%=f}‘; 2GI = AD e Jeaait «GI = HD K

Una (35S0 ,(4BD) lialt 1abiua ,%: (BGT) &bl daliua ;Xixic (Uaa (95539 4B] = BD

sl Joantd (BT = GE (1584 «2BI = %ID = EH 3 3BI= :La)
«(4GB) hiall ialaa . %= (BGE) &b dalua %: (BGI) &b} ialina
: IS Uina (36819 (48D) Skid daliaa , % = (4GB) bt dalua () S8

3 BLC ol ialua § yens 5588 ((BDC) Bl Taluaa | % = (BLC) &bl dalua

‘AGB 3 BLC (sfinkaill (Jalua ¢ yana ()58 4BC bl dalina o1 Liglina 4GB

Yey



abiua p ganey ABC dakill dalia G Gl (Vg ¢4BC dakaill dalina o)) s
101558 (4BC Cibiall dabiaal Jliss 4GB 3 BLC cyinlsill

(ABC) Bl daliua = (4BC) Gaksil uu.,%
.(4BC) ¢.i:.11i_\uu,§=(ﬂq Zadeil) aliaa ol
Ua Joaaiy ¥ 43dl A Glin ol e oo caling Y of gla i oSy — ¢ diadla

O siall (3a <BDA 5 BGA b 3 520l (puii (503 (pfBall iabiaa o 43l o
@SN O Lttt B 000 s cofia ol W cilelin Y1 Qi) o, 1 p —BI-GE
,Lqiiga*,uuc;ummﬁzmmm‘% ks ya¥ly yfiimall oyl
gkl alf Lo fSaa ¥ Lnmill i Ay el Alalall Gud b — ¥ Aadla
o Gakaill AE V8 5 VA izl B Ly ol Gal il G cpa A calid 0
B33 5 LBl y LS g phaill adad

d....u‘;_,ﬂs.nthmqsqu;wmﬁqauasucuqs&.suup

BD . BD(A-BD) _
= Sy ¢
BI BI(A—BI) GF

u-l‘; Tyas

o) adaill W e JY i iy Bl o3 oSy D

Yeh



(G0 Cyny Aadad (B o slaa ul ) (53 ABC (81Sa akal e (Juait caS ¥ Y Al
D da glea Taliaal gialiua
«GBEH g 22 {31 5ia <BG e pusily (BG (ol Jai y BE 5kl B e A

3D 13 e dlalinn 0S5 Sy

ahiy ga 5 tcpliadl 4kd BE 3 BG (155 Cuay B Akailly Say Tail ) ladad o 5
akiyy o€ ikl e 7,8l Al i ot ek oy 7 Ak o MG el
o) sia Ualie oS5y BE hall g isal 77 Jaadl iy o A o kil
L) AN e VY Al cai 3 adadl) ALalR) o sda (BH) 3 (BD) gl
e 0 5S5 (Ui oY

s% = (BI) ialus =(JBC) k) 2abua ‘% = (BI) ialins =(BH) ialia

Ladail) Aaliae (1838 oY+ Lizaill iy ¢ (7BC) daail LLM_% —(IBC) Rl datue (K1

Daaliadl 4 bua (IBO)

Yed



598 oY LS US) o i F-Y-V
LK a3 T

[ 5]

RS e 1 0 s ey B Gy e (i IS — =
Sohel phae & OB clafai ) g ile STk ] s il A
b el alyy Bnhadl 50l Geli (gl L LS g Y akadl e B il
Loy by ael Gueli g1 (oY1 Rabadll (gt L

L.,.,;._l.h,-ﬁuh,b,, Conie Calah a3 Ay o galad O i3 5

kb oamelab o SIS0 tﬁb%ji&,;b;iﬁﬁ).xﬁwj
R ISR (RPy X JUEP Y I gea S VRS A JEPR Mt e L
ey

HOVE{QPSPUR PUNIIS S S Py ARSI [ RPpurap A% PR MR

SA W

W S BNV | RPN LR ST G N G N TPPP RN S P IEPHINS
—_— ar . - ) T m_t‘
Cch.—diug.b.JAJAAbcthrhpi}ifJ‘ﬁ‘:_hﬂdi‘;.ulm

T O L VY WiV L) UL SRR ARy, P [ S R KR R

AT -6 Sl &1 g padt b ¥ e S adgn s ap i Semy ol Dy gl 05 e i T Rpanal

M ey S iy e gy il e ) e By

¥



el 52 St e 0N SE T fualy s Sk e pbilt Gh S D b b ik
L5 e Wi 1300 .f@ahﬁ@y@]nfaﬁ,;wq@y
cﬂn.. SH3 ;S._J_, Ech.— Qf‘[‘b'}‘h f_)LA\]";;.‘fc‘a_- M dJ.Lb s
O_,QTLS'}FM&:hﬁ;,%ﬂ\&?h&?%ma},.jﬁf:
oF iy oAl Je Op das p Wb o 2y I LT A 2 p JL e TG
S35 A p L 2Ty 55 Bl e 2T ) s 2N
ot s M na JS M e 0 d 20 i 056 )
O R B A v L T
LS nepag J Sy 5 A ST A aemy il T3 B 55 4 — e 3W a3
S Vs e i V1 535 ST e Q15 s 2l S o B - ol
53 A m e ol J o T LS S p DL i g
Sl i S 1S e L eSS e de sl 0o Y
AN s e Bl a5 Sl LS U S 2 O e e ) o !
a.i,.:ch..a,.;s?,én—p;;.wyg‘__,u.:bpgw.u#131,.L_l,)-h
Ayt S e G bl S O O s deS e dae Br
C_del'_?glhhich_.if_fjafa:hdglliljﬂﬁﬁﬂ.a_--_‘u'.:ich..-i,....;i

T e e L L S o I 31y -

o el el L S0 2 S0 ey e LU S
Y b e e el 55 OISy L e e aeal Ui S0 S S e
g T A e e e L= TR S

e St S et af 0 e 219 el e 3t o B 3l ey et g LR

Fgbwn tE0n e g o g et e s Y G S 1Dl sl 2y L e
Gl Al s a g I8 e T vty S T 1 G I L -

PPN

¥y



L— vy

SLia s e i i (IS Y e e e L J1 Yy sl il
DRSS A% P NRRPPA AP AR [FIPNE A X FUNIE S gy g

o VBT b B3y o) e s alas

5 i plenta UALE 0185 i aadll D701 oy phi e el - By
NP WG T I U VR P B P W Cy B PP O PRI RSP C ]
Ol Gl OB i 3] 5 W
B0 adah e gl 3 a2 dalad i (AU O O sl Jlee
o dnbad iy 1 e B VGl S L e 8 D 25 e
S o B ST ATE s S T s (Sl DO s Cal
PSR- I M TN I
Jo o A ey s e 01 s o i e T e g VS Oy
G L T das T el e iy 0 o 10T iy i Jop o a1 i
355 D dasd Gpln T s 0 B el 0706 J s e o oo
- O SV PR PO URC R v PR RUR RO P S TP S P BN a2
0 F i S35 B0 0 A b a0 0 BT A ST IS A
cikes Cal 086 Dbl Olally «J O 3L T o) d b amS 0 3L o Oy
T O L P O R TR
ol AL ST 18 T TS s o P 0 d B S
G5 S T LT dend OV Obgleze ¢l Dl bR a0t gl
MO TS TS SO B o ST i Do
s ol par J D 05 150 B D3 ST T LTS 1 0T St
A F AT e ikt gl Gl B DTl e ST o
PPN (RS STy EAE I P S gy B e R 1

P eallllie 3t B B G g el G S22 e il Gy i TE 1T

yay






Jac L L Shla Ot p oty v 0l S L e S 1
O ke & | ek L O gle
e Gl Was Lol i 03K «0pnplaa Oliabad G187 15] cdlanl Sy
v S kel W e el p) sl L] 3 1 ] e B gl A’
o OVl b sl sl G e ) i Gl L Wsl 35 s

Gael Sl T s Sy foo e O (58 b e el JS - 8-
ey sl LZels
o ey 1 e ey O il el o |l b

o e 2l e O dalad ek O} 1 i
G g+ A e Cpits Tt oy i 55 Bt S0 ey 1
mhﬁjmacﬁwEMJﬁ;iﬁjm&&ﬂ‘&;ﬁ
O I TS S35 ety Sk e aailly B dhadi e > o Gk oS A e
Mrjdf&;cx@ﬂrﬂé}u‘;w;&ﬁ-:-;«.Ju-é‘:_

R N O N < S ST R N Ot U IR V-SSR U - PO [

yaé






oA 2 e ﬂej $3 gl bl ol Gyl B b 085G 2 o
P B gl 2 Bl o S b ey ek e Bl G > T D
Y et R R e e AT B o
wéﬂn&,h}_ﬁsﬁ.g&dﬂi‘_j;@pwqmst;;,};_.,_:.ut»;,.,
o OV Ua)h L el e Ry e 1S iy A daadl! ) s 0,55

ol i ogdh fadl g ke c.l:ﬁ_}ﬁ.‘.]'.‘jc,ﬁ.'\;‘,-,_.-_m Sty g

¥au



4 gludialf cithalay) <l 7 ghad) Al Y-
Laigh Lialdl) ol 45 puad Lalal) ¥V

Jn "OaSiul1" S e o Cpania Ay sasall lala ) il o glanall Al 23 45
O i 1y [Lag £.C :kail] Loy Aslaall 7 gaadl s Wy ) dpaailly il 52l Dl 55
Blams il Sl Jy Ll 25 gm0 sl el i cuad i 370l 030 ccalgall 2 L
Al yo (B el Lalia cUia g6 2ga (ol mreie Baag o JUIG cdaadliy A80aY) Aunigdly
Ja oLl iall i Alimadll duaiglly Adkaiall Gl jally digs Y oSS adaill Al
Al LY e olia Jub LS Ua cdaded aily Zuavigh JIKEYL 46 jaall (e
Juacly " MSa o) alina S b a8 S5 Ll S LY 134 G814
e laiud a8 iy sliall calayl il 7 gladl Ale 3 el Gl 6 ol g a8 o4
gl Oy o spallay g el jf Jlaels syl

A b A5al el uali o el CLLLEYY 038 (e e L 5 13) L2
ﬁhﬁr— ehay el waiall 1A g 28 Y alall fnL@M‘_YleJ_, A L
S ol i Adlaal) cilaliaall Aol gy At yn gay cagn ool Ciaa Allall oda
W a5 A clidiall (gl ool 815 ST o ol JU Y1 Com BNl gy Anadl
OS5 g Gual o 298 cnl Jlue agd (&1 ¢ Slay atuily At clide )
cllalayh Allae Ll VY Bl e oy (5 etalinall allan) 4y (he Ul g cdaa o
JEaY Lagiiad ¢yall) 5 yie danlill g5 e Ausdloal (a8 Zuu g pha ,gd 4y gluiial
Oa ¥ Gzl - agad Y " sl 5 S IS (e Lufall )Y Auaill fluat
Ualase Talime auys € B aailay of e Uima oS0 0 L WS — 141 AN
Lpnall aliaalt alia dgusi (4S5 Cuayy Cppgabiia LSy Sumy o ilally Uayna (abiaay
oY Oastaall cp el (ga ldie pliel i e el ¢ Blaal aladl s Y
Lﬁ_’uné—'aa‘n.m_)..l J..Jl cr&’\@,[ﬁ s Y.L & EAC ;_).L'\.'i‘] La.b_)a.aa‘

Yy



lana of alia (g3 P g dall (g glutia aliaay 5 il balas ¢ alia (53 p g OaW
(I <l g Rasha Al 5S35 Qun) 1< C <k (a8 Sumy B I
C

. . s P - L .
.cosasg OsSs ol i .%<cosa OsSs Cuny g 83la Ay 5 38l ) ladl aa

2“ _,S.\5¢cosa<cos_ u_‘:.d;..:n.ﬁc a>_ u_,S.lL_ua.uN<ncnan;J.|uﬂ_,

RsinZ—c Jaills W ) o csthadd) qhall Dge Wiy 058 B Gusl

C

<k J‘ cosa<cos—=— e Juanid ‘-2Rtg—=

c COS (74

R it V) Wil o3a e (M il Sadyy el 27 peliadl 5 &
Luaill (pe paiin 138 5 ¢S] pasll L8 (5 g LS Lagile Juand ol (bl ialiue
oz )Y A lan¥h 3 SISy I gY ANl e ©

el o L oa dugiia [40-58- L o589 - JatA - © ki) VY Al
G cpe ¥V Dzaill 6 J g Gutsadd 5f G GlD wa Jaalily [YY izl p ¥ 2aiail)
aaall licliae 6 o (130 BBV (o 7 9930 220 (53 &Y (53} sia lalima A5
Y5 a il 028 ¢ Al dga (e c35h O A a2y Yy 258 b IS i 5iy LS o
Cra Bpa ) B 3 50 gl il Ganad ) Bl A8y ensadif ey (e calisg
o O AY) DE e YY Tl Cania (V) Aslaad) Sads 3 3ga o b
(msn o VY Aol Lol sty sy

T IS e Lzl o2 448 5ale) (Say g

Coidpd; Ay grs FaY) e gn ) pOuaYl (50)se alima Uea oS
(Ui <2n1) Ay laseidly GBI B a1, 4, 55 pds ot Aoy

el ol el 2 Aazall 2o 300 Ay coanlBY gl D 6 el ANEN e g1 il Hiania DY Gealaty a1 3ayy
(eilay €17 a0 el )
Y1A



Q5S $Apdg damy L, Al (S5 Cum oLy, 6oL, WU (A 4,4, Ao Gasan

lina
znz—1
AAd,., 201
= _ Ak @[Z sini£=c0tg£] )
44, 44 = 2n 4n
Nt
LT A
Adnl Al
//
La L, L L Ao
A4II-1
:-1__;____/ f-i
Lina (3588 ¢ 1< @ < 2n-1 NS 1Y) &1 o
za-] o ooxr 1. =
;4‘4“_.-+A..L., =AiA1. - 2|:§sm:2—n+isma2—n:| =cotg1 (‘-)
2n
sin -
72?;;-:@1;3-%:% dall (] = g (sS Laaie ‘#ﬂ_’u“.‘ PXTY :J‘L;)\JJ
1—cos— m
2n

§ o] huodll (e Audms [B - g0 — L afd — ] sude AN Lzl

Gyl Y (Halma) W daa 5 ¢ 0001 QG e 5 80l il «(Heiberg)
sy Jalaa g2 Goliy JS  60ppy " lgtina sday (YA e JyY1 bl
Lanaal o plaill g puinal Gy glioe 4l Jlially (Blaall ahially aliza JS (a g uina € ana
Giagl ) SNt on catigdy A OF Led pad Lala a4 AN Luilly AWy
Qi 5 gall Cppen g sl 4 glise gy gluia (i i i gl Baaldy 5 s i (Cuiklaa

AR R



O dudilia [LY - BN - L g0 il € ki) 3 de Luwddll Bl Leg
74...,;_)3 cfo_¢Y ) ‘UJ."Y‘ PAFA Cya Eﬁu\ :\;_IAJ:\EH L(Heiberg) '&)._QLA] ‘FL“';"“
S 1Y 4 s M aa 5 A [V E e IV aladl @l il ) (Halma) Wil
Uss 0S8 4B < BC pa3 180° > BC+AB pa 583 3 BC 3 4B (lusd
e 28=BC 3 2a=FA Uncas 3 o I JCAN o 43l oSailatia g ¢ gj,:%

SnB _B.

ca<fy— <a+ﬂ
sma a.' 2

Sl 8 clma OIS 1Y i[53 — A L oo BOaC ki) LYY Dundl A,

S gl J L ABosE e dine 05SAC<AB 3 Z>
B cotgC B ACcosC 2

i (1w alief (BC dlaall e 4B 5 4C  Celaall haiae daus G ey 1
Biggl 3l ) gl
UAW‘ ‘;A_, c[.]é\t__,“ -L G-LO&-C:J.E_’\‘] 2._...\5\/\ w‘ ;.:355_,

e b _yde Aol DR e ) Daaill ¢ SR Sdaall o(Heiberg) § ua] (samsaal)
Uina oS30 i[MYY a0 slaall i il ) (Halma) Wl Zes 55 $£0A-£01

. imB A>£ o £< AC :Ndie clina (9S8 «BC >AC pe ABC &iia
sind—sinB C C CB-4C

N850 ptuaill
V4 g VN a7 sl VLYY

lna 38 ¢ ADL BC 3 AC < AB <ABC Ba b dlaa (IS 13 247 Ll

BAD BD
" DAC “DC

YVY.



(Aaaddl Ll C 3B cwBga e D G a4 Ol b iy

0108 E Akl o 4 hal) adiiy oy dhiil Ll gD ball (4, 4C) 5y pdais
¢(GAE) i) dabius < (4BE) bl dabise Liea

(EAH) p\bidl dabuc>(4ED) Eddl dalis

(ABE)L.M Lol (ABE)ghill 1aliaa o
(AED)uk.ll lalia (AED)p-Ukil 1aliaa “

aﬁJ‘BAD<@ ‘q_uh M‘(ABD)‘_M:.L_. >(c.4mtu,.n4.1... o Joanid

(AED Sl dalics 7 (EAH)gilt Zatiaa

[Vvo uads...n)u]_m BD = ke Juanii «DC-EdD 5CD =ED

3B Moy CIB ow DSy €58 < AC < 4B - dhada
Qfidla
Gaia g 13 L55Y $ha sile ¢ 4ol 30 il 1Y Aagnia L85 43unill 81

«f=DAB s a=DAC =Ed4D

il % AD.fga =DB ¢ AD.tga=CD =ED ;ogsuiuxsgsu..og
"l y Al pally 3y 5 A5 yue Aalia s3a g 0,7 2ls fsa c" ‘gﬁ ol S

(o Aal diy i)

« The medieval tradition of a Greek mathematical lemma », : VVE-XVr . ga (. R, Knorr) 558 .5 .38 '
Zeitschrift fir Geschichte der Arabisck-Islamischen Wissenschafienk 3(1986).
AAAl



gl al gl K {abim g, 3 P, Las cp S by lastia (lalima Uina o0 -1 4 il
OSSA mp >y pa oy = mpcy GsSs Gamg o, Ash Al gl Ky lalia g, 3P, 54,

.C; > Ca
3l 0, ddsbue o G2 €0, 3 0, tlelaall g Al ¢ 45 liall caga o 2y
wa)ﬁjg%q = PO 553 a0 Aaiill p Aaiil] A o5 il a3gd (el Dad e

I _FIp 5 E Pz e s 058 07 JAY il Ba Ak o
n n
aluaall 4 Gl ML Gisal A shse P7QZ JSEN Y ([YYT e JS8Y ki)
cSX_)'A;X" L).uLAi]‘L;Lg.\ac);J_,SM‘ 4Pw|@cénhﬂ|hujc:\$u_,_P1
MG o b P, adeadl Dl i 385l KN (glie psxT JSA 06 Cuay

—— — - . .0 . ¥ . —
\PS<PQ«<FJQ>PIS n <n, Una Sy §adkiill 2ajlalia g ¢ L _ B3

n,

P2 2P0 e Yianii 2P PO < VN Al il i 70 S Biay
PX 2PS SJjp PS

b e Jna PEESX POTOZ iy, K3
PX PZ PX PZ

e 058 Ml Gle 0; 5 0, osilladdl G i Jama p) 5 py OS 1

o . PP ORI s 2
gl r; 8 uls ‘J! SL\I.AUJS...I_p1<p2 chd.naa.ﬁ‘nlclznzcz us.‘) §%<’;—c]
2 1

<r, sVl Gl 0, 5 0, cllaal 5 lall (g L

‘J‘,Sﬁ ‘"26275 ‘ﬁj\ﬂepzhhu‘}h.hh &‘L‘S‘nlclrl ‘ﬁ}LﬂﬂPlaalﬂd‘}il.h.dEJS]J

\AAl



4 ghanal) BB 4 gluial) cilhla) (3 plagl) o) e (e ¥ Al aa 5l
Lalpal) Nty

Lpuaall oy Al La s [AGucail) puisy gl 8 COEAYY 5 o N ¢ ya¥) (Blay
I?

Cuiatia UsSy o 053 eQpaal pll i e sl posiany 5
e g il (5 e BB 0P, 5 P, pnliaall (e phizaa 0S8 calia (38 (38 5
) gt Y cp il 8 8 o M 3005 (g st Ay b 31 Gl 8B Y

n

Sl Oy (5 pe Ayl W ol Bl 08 i Gl l gl 3 oS g sl e f: 327
,_l?\g_,l...u.._,‘s.':h Gugm.u.“ Lﬁ_,l.m!n

T - "

sl Je £ 5 2
n

mn

Py dladly (e Bl Gglue G030 8 il Tt S8 fifpal Oyl

Sjita ahin B (il (095 Py pliadlly (5 ye Sl gliua Ay ) 3l ol
Una 058 Py Ml 5 Guiallill oy o) 5l alaa 58

vy



i 5 ors ool et U0 Laay guabimally cpibalaall o iall s o) Jad)
Clad V1 Ll Skl (Ml e g, 3 g, ombadd) lule L laa il

ay < a; (3‘
il o lilgall 1 Auaill L8 aga o Jed WS — Laadiue dugll ol o

Glo Juand ([FAY ya o A0 alaal ] %;.& & el iatua g il
<

R e L | » & g 1
‘a; < az Al lEina c; = LSAJ‘H ‘a; dalall O sSab ‘a; = JP oSl '502>PS

Al e Jooad

Adasad) i jassal (s pa gl ol ol s Al Sl g0 o O gl ) (e G
ot die qoiblaall o il S Wl 28, ST el ool 48 g3 el Sl
Bs s Gl 2 8

Ofllay) (630 guliad) Jiy of g s g ol callgy 1l Jelum o
Al Gl Jla gl 2 e it Tad Jllaty p30LaY) (e Sao Lagd 0All €0y glusial
033 8 Jgb L ) LaS Lagha oa gl (A ¢y Sall 5 piagl) b Jud LaS iy ALalal
)l 3l Alliall adn G an g b of 405 (e 8 ghiall L) aaf Al
4 ke (g e ALY K Y1 IS ) Padall 40SST 2D gt (5 ghae i3 Adedll L
i) Aadiall o3 calaghl ) S A Tl Fiia g paall Ay slusial) cillalatf) il 7 glal
adall A€ 4y T (o ol T 5 Ahai) usigll alAS Lgallay

Yyt



(SN LS e 2l P-P-V
L slzedl Db Y o3 s di Wl J

B ages GULEY G b it gl g gl e B IS $-
’ QTIPS E R (PN [ I RPN A A E SRR |
Lo AV o B 3L Y o iy 1 gl G 2 S

Joco Tl e sy v 1 as oo bl O s o O e S

N .
.3 J_,-D-:_-L_JLLa s

ST A ST Al e e el 55 05T o) b

St el T g o1 Y e S 1 ahE das U2l Ol
ekl O T 0N el e 3T apes iy ¢ Jo oy 2 2B Jeo o
SAT L Ny el L5 AT e i e ol e 085 T
it a5 AT ) e T L ST W B (T s e el 0
3#1,,1&¢L,y|¢n.;;qygt?gasb.CMCMJ\‘T}%M
sor ddls o s Sl S s ol Ly Al pliad B 5T e
A 37 A diS a1 gl ) 0 plial Ly v s i gslll s L
Jl‘;i‘_:uiul)‘;_i&-r!é;?:.bld[:_;h;@e:_-l:iul)!i”L_U.H.a

»— 8 — J:JQ%L!J)ELO;_'JJJJ‘J—!)/&{}U 15

N O R T L [~ %zl

Yy¥o



2o e il O cals SVl Y bt U oS IS IS - Ty -
i S e S Tpandt B0 e e o Byl 10 55 5T el
Ll plon 2Ol S8 Bl WG cpi ey ol W2 el J
248 C‘J' as S iy 3 @U'\” Somn b oy ISy Lo K b
AT ensl s
ol g 3 gl e el i Dyuddd 300 0L 2 i

&

—

N

y

AN

A

IS gy (TT L5 ol bkt B0 00 8 3 Joms U225 Dy

o pAr 3 S BB e FOT 8 ey e bk e Op i as

o oty Bl Db 33 bt ey < e 3 0 pas 1 LI U O3 ai

33 5 g e s s s S ot ke Jpalt S0 b asi 10
U3 0% TG B G et Ak e Sy 1 e

o b L0 ke 5 3O e el O ke 050 UG ST

D5 e i 1S p GG Rl I DG Al e e ol
D it o el B3 J G G5 e 1 O e e
B IS o 4§33 ed J B3T3 o a5 i L 2 o 18
Ep o B3 e S B e L e S e ey T B g
(JEe s e Hrol Koheis o . JF il I T
1 et Gl a5 K e S G i e B 00 e o

YT &) W ) NI SNCNeS F RS U PUEIPEE N LT AT i J B ) SR RN
(N wzias riasls (I35 (o

Y¥1



A TS L a0 S8 b Ul jop > ol e S F o0
Bl f o0 p 300 e el 5B 8 1 b s p e 0 i
mnmd o B e s e el O ed gl 2 O bt /i
.Cjﬁack.J;L..aJ,a At e bt o

e ! Ollast Ll g iy il Ol Oliast 3305 Tole 1312 4 Ol 2l tay
e s o i) S e Sead el L W L O gy Cllat
e b syl e i3y e S G i 1)

YYY



VYA



s s

Gl ([ua] <[] ] 3] o] ¢ [] lghial (Bada o 23 :T[0 AY]
- Nl
Wbl (gsbd 3 JEAYT musl 58l & S5 KA Gy JSAN 13 G ek
deiblaf (5ol pae g3l W)y clea JSEN Wy JSAER 3 yilall Jasmi Y olld sie 3 dlgtlala
Ga il gy Lelaly duianyy — S oty S — 550 g e JSAN (any B aly add
O S hadl Caa i kil Cial pin e b G 5 el dalue S5y e Dl
Ceal 558y Cbeall) (gl cdedal Cial A sdgee o (e A G JCAN dali
o S i Uy 30y YTy glaiall QLSS Jals (all 13a g 3 gand) e i)l
Al Lgthlal (5 sbnall ol et ausgl 5,80 & el 13ay Lgtilina (g0 @l 2 ol 4] 3
580 L8 sl e plief (& plinall Ahala atbla) (5 bl 5 S0 Hl8 Chuas Y 5 I
3al ol Aty 8 pluadl) B prlans b g (g3 coluadl) 3 AL pandl
tdnsd = [ VLT S Y Y (] il b2 e] Y SN [a] el ek ]
= 1A Al 1l S [a] Sl 016~ [a] @ SIS - [ e O] il i34 - [a] ey

oSS K9 — (1] et el 8 — (] Uiy RS T (o] it [ 00 1 K] Tpdliine < iiliinn T

-9 rla'_, :l-:u';,"f_.h IR NS

88 o i iy 51 paiSia) ¢y ) Aipea

oo sdapally _)ia; ol g (aaga o elue gag B o ald Jely [Y€ ¢44]
Oy A 3t il danall o34 o Sall 13 Bei 8 A e cjong lelal
308 0 i i e Gl L iy 0 ) (o) Al acny s ppany ol (el Sl

g5l pand o g oy M 4] gy AT S35 igh Y o8 Apad a8y ol R Gl 2y Gl
ind 25 eyl (ga aaly JS o Ciatll ol 5oy 5 3ty edlld Chual 3y gD cctibial)
e (I8 pdin o B3l o i) L ey Bl g Dal (g i o 3y 3l i Caeall) S

Sl gy o 0 G 8y Laiy sl ) a 391 0
Yv4q



*o bl o) dalue gy ocogia 3l adial Loy dgia BN alial e a3 b aaial Lag
(g 43,

B8 c gl A0 ghu¥) g ghal LAY Jga Bl e ol (alas
oty Sl A3 phaull Alalall £ Ajadl Aai ae dagill ada AL [A (YA€)
OsSs Aaild A8 il cal 131 g AL A glanL Alalall Aagull AllanaS Ua 5 ) Sha

JJ:Uﬂ‘ ‘;Js.um sGHI )52 L._\nL‘JZ.'l‘_,J:ausu _)LL'IS [ﬁ_’ium GHJJAA.“.)BA;I;LHA:JS
L) 20 kS 3m )

Lead Jasies UJ.“ Al (il ‘_,_'nlﬂi il faa “,ﬁ Bl Gl Qe [\‘\ oo \]
(D SRy Li pC oSy 41 T B8 4B 058 Cumy calls alaiy ABC 5 il
GDC 3 FHE ot & <ol ol altyg ¢ DO 1asll 51 pe gy ol & cllall o3

ADDB AH.HB . DC?* EH*. ADDB AH.HB o s -
. = e Juand ¢ = 3 = O A e Gleglitia
Dc? HF*? DG? HF? DC? EH? aind

ool Jand cual ga g Liaf 5 il Jady cla s 13 " i dalla o o )
Mkl 2T e 5 (S o sl 63 s s Aile

zean e 138 5 Bl adaill 23 phans9) Lyt L la Y+ Sl 33 a5l o) phe i
138 el adad JS& o sacld il 260 phaul (g sianall adaill dual 3y )Y @uzill L
[ Al ) SN s cS}Lﬂ\Z.L}Lia]A\.:a.'\JA

Slo 20z a0 ol el g Lol Tkl 2ot S ) Gosthaall 1 Gy SIS
B (885 23 g el B i ) s 8 Al T sa 2 oa Juay 1

JEVON LS gl Wil e S o e ol g b 7 )i

NPz g e R 3 laallid ¢ 0 00 ge () a0 e S 5z Y A e Ay

ot s Ml g jaalit U e 5 ANEA (e ¢ ptadl s 2ol gl JSAD ng i Y /YN T
YA



s Ll 5 gl Jay cn s 13n 5 o plaall £ €30 &3 (oll 03 (31 o ia A€y 5
oAl 2138 50 3 5% o gl 61360 8 iy Aile (5 se ) Jannh cpusa]
:ﬁ Catll [Lic..]éi « 43l JL.\‘]L&L.\M\ AT 'o'..\\:).a qu b ays [\' mx \]

.§=M/ﬁfgc§=@ 3MN = SG « SN/GM

& 20 ey shadia WSS olaiinall 30 I Uhd Lagiy ally Sy ¢l 3t 3 o) Uad sl

CHLES Lage gana f (i glaata Laj 0 3 1 Ggiash )

8l 3 3 g0 e s a4z od o) i lo LaLlE (e 30 o b oIS o ey la
(hasaia a1 this (glgluia 30 a1 3000 Y s L€ a1 U 1 L G

Mrgda g 1yl

" ORI G5 Ul el e ) SOl

0558 ¥ AR g O ol e g a8l ) il s ol o iy [V £ 0 €]
1l Y1 B =DEL (slo doanid «HQL = MIQ (slo doanih (MO = ML Jaills lins
O3 Mo Aled iy Bkl (giue Y Al gl Callia giwe Y oz

JRaE Y- g€ ) 48 ) 0], s

Al (g Lol s 4ia Tl i yihal) a8l Jumdll B 3 O ¢ da o) () i Y it
o s sy ¢Cuanlll A ) gl 53 JLE Ciuied o (5 shony e clagia s3aly <) L s ¢

Joa adyglly eolpguia 3dp JBe  ash ) olysbudia s pJa thad JShs iy ki Cial

M %a LS dalaty Cillin ey ey Jda sl e jbia & 0k Ja s Gyl A G iy S

Jo Y- 25 ) o ) ], 83 ke Dy Aol 8 Aadia 8l e ol ol A pm [V 0 <0 0]

YA



3 DH ¢ ) kil s €O 3 AP clalae) ¢ pail) cpuaals oyl (1S 13 ()
(Bl lakadl (oS ‘%=% S 1 e G O 3 K Sl s BY

gy .La.m“ «didie

2 2
Lzaall T g (I3} s bo" __BK' _DO_BK BV DH .,
? UJSU Q0. OC KAKP O©OC KA PA CQ U)SJ

_Qc;.-;tﬂcl gl _ PA_-‘r::': ghall e g Al S e W ANE e ¥

ol o Y da gl ie TUE DI 5 CO BV AP S 1Y) a0 gh Ay gl
Opadalll ) glas (o oSS

u—"—LA-“GJEUS-']J‘— —EMMMJJMDJC‘B‘AOSS](Y
s AN e Yo Ll Ty lna (5S0 cast ill Coa € 3 4 o Oalalall il

2
3 %=i—f=£ ufd .GD = ¢ 3 EB = £ by Adt i e

I 2
Gzl Gy (ugliia halldl) okl 86 C o de Jaad (& _GD_C
D B D D D

"'LL_,_)&AM"HLISUAMJLHJ“\JM\UA\*

3%% et g Al L e I AR (pe V0 Aumill Ty clina ¢y 5S0 (T

uL.dU\uh.Lﬂ‘uJSﬁ‘G E ,s,s‘Ezé‘_,um}nmJ ,&us‘ C
B

,"alln”s‘ll" AU ye bl AR (e VY Wzl {88 4 ¢ ppgaliig

allas _,‘ S.J.l:m'l C;I__Jiuml L-'j"," iﬁ).nyl-j ‘:r'\l.nn ﬁchu.“ Lﬁ)j“&]‘ OIS ‘.J" ["1 of ~°]
B30l 530 2 ghana 53 ) shand JS ol )5 ol (i giann Y Ay e
ol A5 4 &L

YAY



‘JJLY1M¢MJA¢L§USJLL§1 d‘,L‘J"AJL_AUA’S.Jl:')_AQ__J O & [\\ titV]
t._iusa.a:\ua'li.“m‘ Ga VY M‘l L.r‘! :3:4 n"_)m!“flugu_,h n_)Unﬂ Jmi‘_,

ey aalln
il g Al U e dasbiad) ANGQ e VY Lzl g o g gl i [V cE Y]
¢ S lagd Cuialadl padlill (bl y 207 5 20 G saall (553 Capnalls (ygadall S

cpSally Sl ¢ 2“,'=27“ 0553 Cyay

g el Ta y clima )5Sy scpeallill el 0 AW Cuosaadl 257 326 IS 13
2
S ‘E=;7 e dandh ¢ 200 = 457 sl LN Chiy el e SN
c

2

2a Za' a a 2 2a'_a
e e T b SsSE ' b®
@t o 3c Caalll cpaliall Jany Y a9 308 gy Gl dadiiyg (g3 Jo 00 ga 138

2a’

=28 alali oY wlgé‘eﬁigm_, aila j

[ 4

V€ Luzdll (Jd, Ebﬁ@ﬁgu&aﬂawﬂd)\ithl}d‘ RUEBTY [§ <€A

LT A8 (pfalia

sA-LJ_)_,BDrJ&:m a)JuJLa)SJAUAEU#MBADQS;\]:UJJW P
OM 558 $AB 3 AD (u sl phasy G 3 K22 O)a O LM 3 LO 43 k8 Licaiy

AL e G gec

GUS e Dbl ANEN (e Aidl8H Lpamdl) Liasdtid 1Y il clad o8
Meida g it

YAY



s o g ey Culdaa g3l (ol EGHT 5 ABCD oS 13 A0 dakial)
dale K (BC Gle HG 5 AD o ET (055 Suss (BC 5 AD () sie

EI +GH _ (BEGHIPalu
"AD +BC  (ABCD) ala

g3l Ll sia of (et ladse EGHT 3 4BCD & 3 gl « 5lea il
G Y i Lagd
/] \\

/ .
/ \/ ! ‘\&B

C

Bl sl Sas 3 LI e DaY) aie dieliae JaY G608 o et 8l [1 €04
Ls_,AB.LuJGoJS:iq;gM&NIuhQAw!&LHILGehieISSAJ_JUﬁI
Cumy oF 5 X uiilaill o B 5 A (b Gobadl Ghas iy g6y 4B 31sa M b Gkl

Ui 5% 5 0 jate Lal ya AXTB (1588 4B > XY 00

¢(ABYX) i yaiall dalie % < (AMB) Bl dablias

(ABYX) skl u..._% < (aMB) i dalue (o Siassi

YAt



O el (AMB) Bl daliay (4B) Radil) Galina G Gl G S e 53003

ol el he L g 7B Cpogill il 13) dadlia Aol o3 iy ¢(4B) dakil) Aalua

shgalt o st el g

5kl e Gl p NS 13y ecppuanlill cpuadalll (55 gm0 2 3 22 GAS 13 [Y £V Y]

g 8 o Jeasil (gh = 7 Una (155 coallill akeill dabia (giatua Jolai il
;

r

A5 ghaall 45 iy dalia U‘.le...\l

B € A8, 0] 0 il S8 cytalia ddiad alfa Lo o o388 [P (€1 9]

3

G dy 3 dp Caobill A G5 e EH 3 AC gl 0S5 — 1 a¥ daliall
VEH _AC L g1y Ly 1) (piigilitia e I

dz dl
Oa il Cua M 3 KOsl 0wy EH 5 AC oS4 — 40 daikal
QS8 i A Gaua M5 K o O Gl skl GV 3 BL (S8 tiiliaa (u il

MG _KB .S |3 Laih o V3 (yiedie BB 3 AC Cin sill
"MN KL

Waol (585 a0 Tgbiall Gl 1 iy 5 Uil 13) 558000 coaloll e Juaay
aSadly Sl 5 A gludia L) AL

YAe



Meilda g il S e YT AR e VO Dl & g gl CaTad [Y £ Y]
scptalaia VIS 13) okl (5 ) gae lanyl Jall ol kel pesiyy 0 glaa shalil o of 3l gl
st Y (o1 g9 iy 5ull g CoalBl) iy patl i

hu}xémﬂl TSI TITRAL w‘dﬁLSLﬁdlbaqai sl APTY [\'t $f*V]

[of 848, 51] 578 o ol e s e i,

Cung (P, i [ Sily Py 4 Ak G OSE g G ) e i gas P, 3 Py OS5 cdadha
asSs Sy Py Gilhed go 5P, o Uk gL oSy P, e Gases 6T 0
Py gie (gaganll [ hia N dailll 88 HQ g la 7 ail oS85 5 GL / HQ

AT (Y alasiuly ol Ll i HQ il g s

/ ////’ S/
v

A0 ¢ A8, MN]Y ¢ Al M Saledl a5 80T o) W3

A 53D «p L, sPEJL-LSJ_,;‘,a]'l C 4kl «p ‘;js.uud'l o LAl il glaall (\
A3D B Ml 585 p e Gagee bl 058 Gy P g siasal i 53 g0 sl
;P"g‘,MI",ijZJSI‘:ﬁm c&auﬁ_gﬁ_}ﬂ”&a.‘&i_,iﬁnhﬁ‘

.BDC <GDC < ADC

4 ¢BE <BG <BA \ina 083y E 34 oikill Jlepp bl (D, DG) 583l akais
G e AN AMEN e AEal Al ifcaitl (@, (JCEAN EOEN ctall

YAS



«CDA =B AL () 0B <CE <6 <Ca el (o g jaduih unBY "yl
.BDC <GDC < ADC e Joanid $DE = DG = DA :CDE 5 CDG

3 HI = EG = CD = AB (Jiia} IGEH 3 ABCD g3u=Y! Ljlsie oIS 13 (¥
CdNie (583 ooyl fuiie Laalialia o585 ol e ‘gsZBE 3 IEGSEIH s4DC
AV Wik K5 4B o Y h aal (58 i akeill pliel 4O dagiiinal) dakaill
JH e AV ok 0 K4y BG o Lol sl o0& off 5l 0D e
Olialually oy udia Bl Y (uude oY) g3 g Lol (o4&

¢AD<AC 5 BD<AC & 3 BAD <ADC « %smc Lina 58 Ly o late

EI<EH 3 IGS<EH < EHI<EIN 3 T<ZIH <IEG<EI0

3 BL < CM Una 0S5 AD // ML 0553 <3y [BA] 3 M 5 [CD] 3 L OS85
5 <AMc SN eM<4c

o AV ik (0S5 4B Gl Legih aal ()5S dagiiae daded 3K 36 25 o (545
oo A Wk 0385 € ) B (o b sl 058 Syay ded 4ysbus daddd (0D
akill JS 0 dadad plicf Fi7 (385 XSy alaill 3 plic] 4C 05858 4B e o CD
H e AV ok 0581 EG (e Lo b aal 0% 3

EI<AD < EIll < ADC 55l Aga (o dlina (158

EH = AC (e Jemadi ¢ ET = AD Una 08 ¢ FJH = ADC S 13
YAY



s AD = IK (58 Suay K oS3 | BT < AD Una (55 s%sﬁi‘kzﬁé O 13

plel 4C 0558 EH < AC 0588 ET < IK (N «EH < HE {8y HE < AC (1558
Al diga i il 30 il

I L D H 1
M i j g\ N g
] A G
X

«luayill T Z<GHE olina 055 .Y+ A eyt ol JS3 Y W) el (Y

DE kil i3 s sl o pahitl CillS \ega « GHD < GHF <GHE 05549

g (5 e (& LF Shill (e alie] ABED gl (3 i kb AE 05
A pall Taalh g Ais LY o ge i g Al Juas dndedl pliel 4F oS8 LCFM
el

SO0 Gp el Alaa 35y jlay ceslld ney o la ll 2
B cp S Gail o g jad e [LOY Al 3a0a o ol Gl [V €Y €]
cole Jmngd ccypeallill galaill (pe ST Rabuaall (i 3 §_iall a5l (g al 4y sl

el bl chai=p,= g, OF %0 _ %P _Sa

ay ayby Sy

[58Y 48 ) i1 A0l AaSiadl oY o Ll O 3ol (il Gl ama [VA £Y]

$AC < AB S Wy BC Jan g p SN $C 9 B o ialisia Jalds SO Lina oS4
.DAB < DAC «3ie o358y

DC JAC  pDC=DB DC=DB 3AC < AB «Juills ipat &)

‘DB~ AB

YAA



ilais AF Lﬂ\uﬂ;sEc<DCuﬂcj§ f;:ﬁ 058 Cuay [CB] 3 E o8

Al A3 (e 7 A5 « FAB = FAC (1588 ¢ BAC Al 3
- Lo ol ) gl ol Gialiall oFY il 38 a0 pmm [VA (€04
JsoA

' - - F -
d > ¢ 055 Cung Gfialisa g 5o OSAly pitinn bl e dalad 4B (S3 1] gY) dadhall
OsS Cuay 4B e N il (Midie da gt > e (y6Sy Cuay (fiadad g 5 (SH

c NB? e N8
"d AB' " g AB

Jﬁiﬁu&.“ J‘lﬁny‘lu.‘c‘N‘Mc:ﬁﬁG ‘3=.~J5‘g<e:9d<cd‘5‘3! n'\,,u't."d\l.lidl

¢ NB? . e
—> >_u9$.n_u:..1A_B
d  ABR? Jg AB

thuJS-'u‘u-‘f-‘: j’; 058 Cuay 7 Ak e e 30 0a ol Gl ey 2ty

AB ﬁwG@Ml&u:ﬂgd\dYM\aY&ﬁj
g

LS $7f 9 K ¢4 838 (ol Taliil 4580 ga N 5 B o Bl ol of ol G a4
o Galail) 8 RS il A, g M il A8 5e Gy 1 cpilalil)

A e il 138 3 A7 Akl dpan3 ¥ (£ Y]

1
- __I-
Cafies 13y 152 L&'AJJUMO_’S:IJ‘l)%‘J-‘GMGP>H Uaa oS0
1
S—=I 2
soflla Ve 068y of oSy o2~ _ KM, J£=%O#JM|M2_,MIOM‘

KA‘;2 P

YAS



A3M; s MUY oda i 33bs g, <km <k4
A3 My o MY 3 8356 gy <kM, <x4

1

D Ay e1e—2- 1<§ e 05Ss () Aall b Al Lo Ay plall i

Gay

([ -y Te Al AN AR oYY il J8 Galda (o i Gama [VO ct0V]
J- 1Y A8 sl ]elaa e SO aaay 3 ) g LS

,d>ngS;é¢c>a33<§ OsSa Cuma dpa g lahael 7 5¢ ¢ b g oS3 — Aalia

-

PRTXITRERNTY ‘%>s 5d>e sS4 ‘3=§ CsSy Sy g e aily a3 g
d>b ) Jiby b <e
Cilliadla

sl Wl 038 of oSadl e 4l Gl 3Gyl cast o oS4 ()
.%p(IM+KN)<S

Oadaill ¢y M gl Aadad e f 7§ ol 13) 4 AN Ay yhay 4 of oS (Y
S Adaill) e A8 yidia Adaii padadl) (3gd (0585 OF (Sas Db S L, 5 SMN

MNS g simsall b 4de Juani 31 caliaall & ol 4a Hhay Lyl oo s (¥
pea S itk Aas 4} Gl 531y JKT adailly Jmpmalt adiaall (30 plait ey} Aausd 5y
_oz;bthﬂlexgm&ﬁdwg,mschﬁgcmﬁ S ;XYchaﬂ‘

XY Ladll p 3N Gpailh € 5 g0l JaY ¢ il

LAY



(st Ol (3 i1y cladail) S 13 Al it Ll G 30005; al 0 B Dy [ ¥ £ A]
A 1Y 38 ] sac il ) Adlly gl

OIS Laga dallia 578 (3 il Ly 3 At BY 4355 i AdaaDlall e gl
e el fladadl

Cund iy Un ooy ALl Tiaadal) Guis dlin ol ol il 238 [Yo <£14]

oo VE A A Ul o Gl gudil 43 5 pua

Ll gl Ala b op ohaill Haal Gl 5 18 A8 50 o ol QB0 [Y etVY]
A el adal abicf G Jdad )50 gy 2ol 50 4 od) il Sac @l i dal)
el Ay gina ey (53 ylatunal) il (il alae 1 oyl ) 4S5 (5301 I

dakd alicl ga kil 1aa Jie G oY Lzl 8 (5m LS oo of cdadlly oS40

Ca il ¢ g gaally Hay ginne IS L5 138 cpliine e cplad o Wali sl o5

il T Ll phans¥) e Lagrie 08 Aol (3 65 ¢cpa el (g ol 4l Cpasn panl
e Y il

S Al Dbl Ala g oggaall o (pagee e IS G 4 LAl
Dl plant¥) b Gabie W) adaill ()68 Laty oS0y €0 jhual ladad dany (AU 230 glassyl
Afia e ALY Dl phauill 8 Blakie Y1 g glaill aae (b a5 A0

o o Rl IS (lgad) e g 1) a sl Bla B &) [€ Apdladl 04 4]
(alal Jaall Gy s oy 95 ) shusil oda Joal g Lad A2aall i (<3 Al
038 (385 () daciuall (o pudd Falell ol W) deliiny dalaial Cunayy o gl CcEl)
Aiaaline die Daudl 38 (e (g Uyl 28 S itile Cinld O 4ad G ALL
UPSPUN [PEQUEUTI PR ki g Lg% It PLPPSE PRPPL - D L RLA PRV PRV (IR E
O g Ll cilagledd A pe Dl uddl 130 elay 008l 1SS B
JaY ped A all Bhan Y1 tsaball anal a¥ jlaa b L @l (5355 Gpua

Yay



P335uY T jlen sy ain (10 b Aapia g A8 (Sa) pmy AKGD 350l ad
O OsSall 2gag 5 g ma alia LI 5 S (mdy JaY el gy gl Clia
O3 ot Coalaidl Cundall 4sida 4y Gl La taa g 6501 a5 eliy oiiliian (1 ja

: i

Joseph Schacht et Max Meyerhof, The Medico-Philosophical Controversy
between Ibn Butlan of Baghdad and ibn Ridwan of Cairo,

Load lash ¢G0S Gaill Yo d oY v a6 Gppall Gaill M0 ((VAYY 5 _jalill)
MAS Al Jaa s e gl Bz o il (il

« AI-Qiht versus Aristotle : On motion », Arabic Sciences and Philosophy 9.1,
1999,

YEY a

Yax



wagaill Jsa clliadla

PTY 45 K1 g Ungeat) JIKY daluce 4 jaa Gilis?
Ge Tamy 4l 1y Lo gia Cadad chadiall Jal ganghall coa®l 38 10 (0 (AY a1
peindd Al Lol g s 4 7 o 53l (g olaill 5 G Ul audll S (g eniGualy S
Lan b Db O e @l L Ganl Cagdaal) pudl) 1y peliS il LY
o YEE sl Gl cuadS o lgEa G A s S 50 e
;@gﬁ)\]‘éaﬂ\ Ja daa yi s‘;.‘g\.n;écgh oda g YE.YYA

LaS cpluuat¥t i p 4y ghasall JEEY) dalins alo 3 ga o 458135 55 i (ya Lidiad NI
e g s 13 Ty Lale (s AT s 0 o sfilnal (amy iyl o 85 e
(o sladill (e il adl g oda Lielll Fa ¢ gou LeS o4t e ) 3ad Jeay ol (5201 Al
ol Laay €] St o] agilasl (15 olgad Conly Liad A1) Jilisall 638 (e 222 (B Caal
585 3 il elalall e¥ 38 (amy (39S By agall Lray orae Jaf Slag¥l oa agiy
1€, Lile dal oo Tia S8y o 138 agale (81 RS 4 |gaiayy plall 138 (e
Lo an g plal 13gd By oS Lo b G TS Gl of o)) o3 (luls
O g pgale 5 2 oLodil L 3 (1 ilanall (g Alina LU 13) 4 4sh o3
e Lt jus Al Lladll (e dhad Ll Ll dalan 5 8l 1 Lila
GY 138 WS b Lgaiayas O 5 g peiall Gm 005 s Ll 3LEYL i LA (K
On e eledill Lgaia g olfline W55 13 (&0, Lt} Jas o @llhy ¢ pifia Leale
L paian (W 8 Lpain jo () dalay UKy iy jae Vg3 sede 0S5 od 1 Jilisall
Jon anapuin W Ty Gpenns IS 5y sy leilne () Loanatiny WK
G e Ttk 058 o 4agis ofy IS 138 T oy oad oS 138 a8
Aaa e ) & Galalh (4 48 g ymall L)

JSal Alala (81 Loy gl b J<U 8 oo 2 skl o AS Al Alalal)
D) a Y5 mpally Jshally Uil pae s dsb A (5Ss O oa punall
o (g1 g 35 il

B (gl enlalSll L8 oy e ) e e 830 cllia 5K5 8 1T AV palY
b At o Sl Ly Slasen a8 Laliiad o Sal le say " T of iy
Cun (Gugilh A3 T ylaiie jooad b ¢sSs By 0% Y Al <lases iigal

Mt ) Laal ) Bl B saall o

yay



alina Lo Shadl 138 8 (301 Alaall amy AU daa il & 1800 u AN e lY
il 3 gkl G e Jay e 138y Mellil) a g (aall ey O slalt e T3 i i
jJiﬂ‘ PRYY

M8 dlaa "‘a:.n;a.“_"u..ﬂb_," Alaall ey s:\._L'l_.g'.DU\ daa il ‘:A A e YLY Le AA a8
aal o hoiad dala ollia gl 45 Wadie il o2 o Lgilal 28 gl () oS
ananall

Aall b an 5 Y 58 L ey A daa i 21V Y e dAA a0
O Gaill Al "AAYIN LY | Al et

o Ol oS o gluie alimall O Gt 13 i (teia (i - Y A] eV
Ol 4Gy G413 )

Golge Y) Ay ylall Gy DUl daa a8 jlaudl 38 J31 4 2a3 1E (4 cAD yaA
o] dAglball til'l_)l._u.“asqm_jui ada il "'é“ﬁdﬁa"diq)ﬁhc[iéa\._unubﬂ
Oail Ay 13 Nl oy Galll IS 85 jall

dien )i La ‘c_-“ 8 ke axy AU daa il B and € A a

et
Lngsu..la.“ ‘..)A&é!)ﬁﬁdﬁ)_dﬂ;‘\@&)ﬂ‘|3Aaﬁ)ﬂuj¢njuimaiﬂj
LA

2y dih Yol ST Hlaa cpe Dadlh A3 Daall G gan % e A a Vs

e i Lo UL ) gag S (59 3,0 e
ial A za ha By o) Sl dalie a0 Gl B 2 i O el Bla e alaiy”
205 LS 1S Al e Yy Manen Al AW dan il 2a3 10w iAY el
qu'a:;g:\lré_)\..nj\‘;h_,c"af.)ﬁo‘u.:_)‘h‘lh_," :Mbtﬁuhiﬁ‘bhaﬂm‘éj

g

Lo Ll 1) a5 (g gl

_‘nlJA\J\ é“i‘nla;‘ &_ya;n (ﬁ_jh.ng‘:u:ya.“ P;:ﬁ‘,h J‘,A‘ISAM ;\‘.\ U e .ua-\\'
skl s e sk g o oa U A A8 o A 8 il o3

vat



(O Gaill B Basage g "o JB A" Adaall DA A e Y
e pe Calias AU Gath caca JIKEYT 8 Aadatd) el & Lead laadl,
gl Gaill 8 Aadatiuall
olina Lo DU Gaill &1 58590 (el pal)é
dabue Ga il Gl o =) gl puaa il i a5 el Caal pda G (it Adliag 5"
PR AR Y P WU TOX PRV TOR O R RN TR 38 N A - Sy 3 1
M ahall aliae ¢pe CAf 3l

(3aaf 5 Aleny o puaiild c3a Ahgha 5 Gl oda 2oy B gkl O Jaiaall o &
L5 Ad e o 7 58S S
" geal" (a5 tic AN AMal e VT Al aladiuly 1 S A e e 8Y aldo
el
obing Lo GuidUl Guadll 81 850 (i e8Y VT

s OsSiy adiae S0 Jany of 0S4 401 s dy G laal gl Soa ka fg
Jeats Ui le iy S dad e gl de S

‘:,.mle_)“ CJ...'H\ JLJ‘ ¥ LU QY _ua_\v

453:.1.&‘&_’ MUK B ) g 030 4" aUa.ALA‘:‘_.E:lw‘ éai]\qj.\_;.':;i LW ayY UA_\A
bl

‘-,.A.n‘,u“ﬁ.l‘aucﬁ A 20 Y e )i

S DaalilEy ¥ A alYe

AR VR PRTE SIPALL SUEVRR &

olina Lo ¢ a" 2l day ¢ DU Gl 1850V (0 AY (ya Y Y

Aoutt 311 Wh O lourgh Y

Lo g shall Lgida AU Y 381" 5 5l any (LA Gl B andi i) (i cdE alYY
M eaad g sl (S5 o i eline

ok il glae 37 B Y slna la W il b aadf (e AE alYE
Mo JS}‘J:&L&AU‘P‘E@HUJ&J _AjajaiL.inAi‘_}n_)i.m‘ L_cjaa_,

ol " gl (e 3 e AN ANGD e A Lnaili Ty 04 el E alYo

Yio



T Y LV DR W P WA 1 - UL [ IRPRE FR DV I LS PRL LRP P &
2 o RSt A sf 30 (e Uil 13 ¢ AdaEl i 5yl (e ok T3 oS4
Foxo= Ix = caw b 065 (Ol Cual g Lgial g Lgay ) 5 Lgdaaai ailiily Lida
Tala 41 dgﬁl;o}lﬂbhﬂ\t)\m\]\gjw\cjmdithat_ucuu)&ﬂ
1) oSy . -;_‘z=_._‘z_, -a_‘—In_._, &lﬂd’l@muﬁ ua96_cu
ulus.g‘wuu]nsc._,w,uuwcmasahJ RIS

Ix
2

:] A 4, a a
- Datia = Hatia  wadia - - (‘)

laae 265 (19548 <265 <265,0037736 = o (sle Jani (153 =55 ¢306 =:¢-bﬂ
,571<““ c(\)JLﬂ_, (OS¢ 571< 1 + wa Sl e S T L\.\ac_ul.n

153
3261 po Lagitunall bl ALiiey cclld dmy ¢ gmisa s 5

(153 = o chgd Ty clina 0485 ) sl Bam 5 0S5 Cam €153u = o GAS 13
SILE <33 e duaad (3312 T34 537 5 571 < 5w idle 0058,

o bl 8 AT 2y yhay Lina )5S0

1
— e , 11624—
Baa gy (9S8 Cua <1530 = oy, Q\S‘JLBET:‘B<“"_"<="‘_"="'*_ 2> (M)

Hy S Lob]

12+l <3 s tte 4l <om 1ie 0K (153 = oy obed Ty lina 558 Al J bl

oy ol L8 Alas 48y Jlay Uina (5555

22 34+

e 988153 = o O 1Al e e v 4D
153 TS wJ v

.2339+% <32 9 2234"':', <

1 -
,4673+5<‘*=+<=:= u.--.s_+.j-.= oom » B “le_'.quSgéu'AS_,
]

153 d =T

3 (583 18 4 oAy, &M\J‘hiuw".h uJJ‘M‘M‘;‘u_\ u.h.l.“uﬁ_,
.1+3>w}>"95 Mbaa]‘sd‘))nnnu.“ t\ma“.!neu‘\.}u.l

7 46734y &

FaB)) H‘O-OHI\:\:\;\EDU|I\...;.)3]|Q§;93;\Y o e alY

¥4l



s VPYYAEY Laadl dan il L3 aad VY 8T al YV

35 OS5 JalS e U 30l G el Gaill G Gl e & 1Y e €AY YA
Laad) o W oy 0 LaS ol 55 Al €elifiust (50 ectibla gladiall O 3 JSA 138 e
o Leiilia) (a3 ) duailal

D8 e 81 kil wie 5 Al Jagsy Talia (yman s 2 (53 g Ol apan 2l > 1 £TAA i "
Mg e< iy £TVY die YETAA

1
. 0.3181818181 =% < 03181848526 = =3 - e Juasid

14688
Cmy 5 Al o & Akl oS8 I sl ol 308 S A e AV e Y4
O3S Ao M o3 el it g (g oy g et AL BT 1Y 5 ¢ B 2= 170 0080
A1 g3y il Blaal) caliad alia 75 5l sSag 0 7 07 6 op Ll Uaa
e ()5S, 87 Akl o ST Tl G0 4,00 ilate T pdady falia

LY Lt Tl g
= = &t

-
flel

{3

Lo L Lp

et T pime oilial GY

Oe I (o) aelh 138 5 61351 > 17 z_A%ud 780 =T 31560 = o1 pedadl
lina 0 9Sy5 1

PU ¢ gl Rl )

<
[
&+

" 780 [ T (ST o

= g olgd g clina 0 3SH ll) Jshall B3a gy ) 5S5 Sy 7800 = g Linaia g 13)
.3013+§>J 39082321 > og?+gii=c02 3 2911 > 51 (e (4S5 (780

) W Calata 57 5% Cum ¢ g7 il 8 ALaa A ey Lina ) Sy

3 J— J—
ELE P ki SRR IICT. TR

240 780 : - )

4 .2 . ey we b
(5 2 ookl ) 1Y G S
:CJJS.-.‘Q‘24:0=E u.\ct.\hdaaa.l‘,

1838+ > 5T 3 3380929 > 552 4 D12 =07 J1em> 31

yay



dl il (‘u)

3661+~ T
Eﬂ =11 d= = =
=d [ ws

66
_au.ﬁ‘)]nﬂu}a.adl_).\:.\"en
055 €66 = <o oie LA Juandy

.1009+1 >or

gl Calata G 06Ky am ¢ omr Al L8 ABLa 48y Jlay Uiaa (5550

3 10118405 > wd2 + J12 =12 31007 > J!

s Cua ¢ g el 8 ABLea Ay yhay Lyl Uiaa (4585

NI (2)

o

Lﬂ_gl_)“&_'ﬂ.:a.uj d
2016-!—; - :
—_—n e e = = —

o w wd

¢

12097 _
‘396 66 e
\-|2=‘—'|2_’2016+ >‘- UJS-‘S‘66—‘—1¢‘,-‘°LL4~_’

4069284 > < 2 +
J:u;‘]\u.lc tnaid ‘0‘96 c‘.a]‘ﬁ‘f.‘.uﬂ_’ ,20174:>‘_:| U'l° d.u:;.\_’
6 o Jaaaid 3 yiall HLEG g4 o O LS 6336 = 96x66 = Fog
@ oS 13

10 & .
Sy B 26
71 074 4
tos o & 5 fos . 3 oM e 2
¢96 L o > -U'\°w‘f'96>f>f96 ‘h} Ahuu‘,Sg ‘o_)a\..\n.l:ga.n
10 1 e €
o t3 >L 5 33 tOsS4

S i

u_)ﬂmbal:'.l“;ju}f\é}\aﬂ\)hih\'\ w1l alY
wa -

_a.:.'lr_d;_,.\]‘ aad
U Gaill g Lia mj,njtsmulea...musi})ueu(_,u,u\uiﬁ

138 dalua o8 S oo of oSa cjb‘a&MY‘;ghAgciﬂidl.lqupuﬂ
;('g.la_1= 2 ol

u‘ 9 g M‘%ﬂ‘g‘alé_,bﬂg“oh u.lh_y.il] .Y R
Y&_ua.\‘\a_;auﬂs\.gu&_ﬂi,w‘am u\.h_).i_)u:\.‘.!‘;u_,k.“

o2

v
2.2 2

LS G 5 F oD oSil tla ki Caal 7 oS4y Bl dldadl) 5 0 S e E oS4
Cuny AC e K 3 AB e H oS5 BC 3 AC +AB &bl gl pa 310l (ks
a+Z+C=AK AH O5S4 $BG=CK 3 BH=CG 05N

Calaia JE 05 §

YaA



o ILK g dsanlly AH e H b 3 ganll 33U egzx Bl BN gaa gl 3l
JIH = ]K\.u.au_,s.u‘A[‘Ln.Ln]‘ ]mulculd}aﬂlu‘&tkm‘AK

058 «CL=GB=CKk :XYae & «BL=BH=CG S 1
IL=IH=IK :\na (1385 ¢BC pn laalaia [ 0584 ¢ B —CP? = BH? —CK? = B - CI?
JIBL 3 HBI A5 3V Wl o2 (5 gt (G g 787 = BT

il oBal S5 EBD=BIH (1S4 ¢ HIE = DBG «s Al A (e clina (58

&8l ‘DE DE? DE?
DExHI GBxGC

O lly e A% cpellie BHT 5 BDI Ll M

. DE*x AH" = GBxGCx ADX AH ¢ DE*x AH® = GBXxGCx AD (s\e Juanit (DE _ 4D

HI AH
g (e lima (55 -(AH=%p &) DExAH=%pr=S o) Luzall (G el 881

‘AD=%p—(BH+BD)=%p—a 3 GC=BH=%p—c ‘GB=CK=%p—b s Al

R O

22 2

RPN FES PP PR (PEVPOREIEt TP CRT

ED _BH _ED _ED DB ED? ED?

=
DB HI HI DB HI DBxBH BGxCG

iz . 1 ED* . ¢i ED_ AD ¢
L‘-’L“'G.);L‘SULAJJ‘Q'F"?" E—BG cC UJ&A‘EZE USIJ

O Aaay (palall Zilal) Gadatll Ll yhad
ot Sl a3 gaiall B T ucY Y al Y'Y

oV Jalil Bl caal g medaas b € 1Y daghadldl oda Gl llag T Gu VoY e Y'Y
maﬁo‘a&,&gﬁﬂ‘eu"ﬂﬂgu‘h_,caabc]auqéa 3 ka6 b b
c}“““d‘*bjw“;‘ﬂsu!‘&‘“dﬁ“u-h‘SJ—:‘rJ‘L‘J;ck”gj-hjki
ekl 138 Nixie addy 88 5wl i Jadll (Y ¢ 35
gﬂ"'abjﬁ"'w@w‘_,uj_,y‘o:\w‘ cwwﬁjﬂﬁ‘:i_uns"i_w_ri
S daghs skl cpall guai yad SV T L o Uaud Lgaa i
UJ\DJLuY‘bMJJJfJ Y u.:.‘(U;,.U\T‘OA ‘.JU‘JAJ;)A.ULA.UJ J..dlul_),..m]\
Pledbial 8 g ghall () 5S5 Jgd AU D il B ¢ gnn 93 45

vaq



BBasmse pe M S Gk e s plall Gulad g 8 Ll STLY wYeo alTo
SO Gt

Joglaa Wi coline Loy iy 1) Aleadl oda Chsa 5 a8l 20w (V00 a YT
@0 138y Ml e Y 3 3 g Jashd e sasel Kally s 5 als g Alal i
Agagac I i Aga y (pa STy 5 SN (i T8 g glall

Al y ¢ AL Jasay Laada] Y7 slina le AU Gaill B ani i e )00 ya TV
SN e aalally yeday t3a Y 5 lad) 038 s shalt Cada

Miﬁd&:ﬁqﬂté;ﬂ‘" :b&nh@)\]‘hﬂ‘@é@i:\‘-\o.wtwio_ua-“A
Soal e (i La 13 5 " VAl audy5 g 6900 4y Jaia (g3 4 slasiall Ul 5 311y g3kl
) 1 b el S o gl e Ll (385 3y el b g shall 46y )l

rasa 5 4 psly Lol 032 Zagill ) e oy i guaslall 5485 27 eV 0V e ¥R
A (il G

e da OY (s st Legd" olinag La (DU Gl (8 138 2oy 22308 V0 Y Gt
MMagide dgee gy g s i il

Toalt A ASGY" colina Loy iU Gl T g o pnnga gty Sy :¥ a eV 0 A ya£)
u-“'LJJA"nU"‘JLJ‘Cﬂ ; .La&c_: lhi.u_d)a_.! é MUJEI_MUAGJM‘
Bl o 15 gac 4iaclE K 5

(b o2 (Al sl (e Jad e 330 Jeal 8 gughall &1 sam tA e Vi A pa Y
(U Gl

éﬂﬂ‘&idﬁy@‘;‘mm‘@mw}k}‘dhﬂ:i o Ve Gty
Ll Ut 5 jle caaleS cﬂ\.‘}]wuh ‘1;...‘..“ Jiall of ply 458 t‘.‘.'l._c\j.“

Cial) ggi" colina Loy Aloall adg) ALeSS A (atll B 22 16 (u V28 o ft
o e ghall o ghal (6 a0 5 50 K le By e 58 La " S5 s
5\*555_)&‘0&}]&;_,&@3‘&4‘ cg.a.n_,hn_)g_);ﬁgmig;i oYY aotfo
LM Gailh e

pline 5 S1 Chuai g Y5 2Rl soline La S Gadll B aad if e VY)Y a1
Mk 5 3l dan gl o il 4S8 yate il s i adad e K e

Y Zacaill Y VY etV



Y Lzl s ¥ VYY yafA

Laa il (e eday WS el oda 8K wghall jeatat ail ;4w VY a4
AU

Lfdb]‘ckul\ﬁd;&d‘ A TAR ARSI

.J;JLC\‘&“JJ :ia:ﬁ.m il ‘43.\L.S¢15J13]]‘_,..Ul=llg-ﬂ)3=\;1 WYY e o)
S.J.cuc]nuuamwﬁ‘ dacal ?:'“?"C'L""EJ‘L.J;':"\B" n\.\a.n\.ngf\_.ﬁm‘&a.l."@
_ﬁ_)}ﬂ:.l\b_,_o;,ﬁo‘ud_)ihcﬂhji.\_-_u,nl‘a:.n_a.nt\g.k_.)u'gﬂ'li_)s.“<6_hai>
Caill B 53 s ga LSl 5 6 gt pall il 8 Tl Mimia® AAS 0w (VY€ (a0
e Ll

g skl DS (e b MRl acdadt B E G sl sl o w IVE | a oY
Slf Ladle AW Lgtaa S

Nanzmill iy ash gl Y Y Vo a0t

YAl lia g o gl Y VY0 aoo

Lol gl il sl o4 Ve ao

Boilalada pll 1 S0 e VYT paloY

ot ol a5 G B AR o ST e gl 2 ) ey Y e VIV a0 A
3000 G adalisl) i daws 5 (53 aiall Baally e 3laty o6 e 1YY e 0d
A gl g 2

Aol Lalalt Jhs o W VIV et

(M Gaill 85343 ga g2 " hp Lz oady" ALl A e VY el
Efiall) M0 a1 (ha Aol ANEL (pa AnalEl) Apualll T g 10Y 0 VIV e Y
(o=

adaiil) 5758)"J gea 1" (pe AN ANl (e 70 Lyl 5 VYY) VY e
(s

U Galll 8 o) bl 3y ail Y e VYA et




4 Jall s VY Zaiiall e VY oal el adilldll G VY L VY et
Oail 13a Allaly S5 Ul Le ellia Gy AU Gatll el 3 YY daiiall (1
A1 Ayl o3 Y it (8 B an g gin iy pnn sl () A Uilaay e
el Mzl GBI A e VY)Y a1

148 rans) (g Jo g jhall b Aabuaa (B ST .

Vv GailllEy e e VY jal)

il aal 58 Tiacn 5 gualdl AV ¥ o) alY

2= e YY) e Y0 el

Saa 108 G5 il Bigea A A il 038 3 Bl A a (YT et

NY Gl e ue¥ed pao

sed oOillall O aeag daly IS (g g Adaghadall B 235y W ALY s YY) e T
Abghiaall 8350 ge e JSN 138 1006 YVE GalV

A il LRI Y e VT A

Adagheaall L8 aga e pe JSEN 13 Y L YVY Gald

Y Zpalll aladialy s) u YVA aY

Abghaall i agmse g JSENYY Y al))

B8 (O ol ARl Clalupal) dabiia A

Tosma clysall ) paaS 3 palall ¢ haill L 0 3 Alall G320V G (YT4 e
A ol

okl ) gadd Biaa pe dpalll il Led oS0 (A AN J30Y oYY yalY
A Aaadall Ll ¥ YV el

O el & sana 58 2 geaiall 1 Ga (YY) et

Yl (Ey Y e YVY a0

Bl e 5Sh 4 A slac W i E e YYE el

A Y

N B



Y ottesadll B Y YVE yalV
Y azaililE, VY e YVE a A

faill{En, VY uiYYo el

ALY

O dumallEig t oYV yads

MApaalllE g0 L cYYA Jas))

NV aumall {8yt A G cYYA e )Y

Al lEy 1 e YV el

A Luaillliy ey YA Galdt

Adumililia, v 6 uYAY a0

Ve duaililEa, YAV _u YAY ad

2= T gl Y e YAE el )Y

<> o aga sl Gaill RS Uaed 38 € YA e Y e YAO alVA
<> dgagal Gaill A Gacl a8l Y4 Y YA jaldd

<> omagasal Gall S Lael V6LV uYAR LalYs

Nt uzaalllEh g Ve WYY al¥)

IV e gl Cay sadll Hlad 20 e YRY al Y

NEW/BTIALEVIREY P PSR- P ATOY P IR LA I 4
Ve ga sl il T3 S G g 1 Yo e VAT e Y e
YV Gaa el Gy gadll BV Y4E a Yo

LS it off 000 gf MletingSm V0 L YAA el

YV e Gy jaill YT G YA etV

LS 5 of (0 sl MLeiigS 1T e (YAA LalYA

Yo dumalilaa, 1YY ¥y au¥d



YA Gl i, o090 PYY e ¥
_<>O_egﬁ_,;ﬂ|&aﬂ\husulo‘.ﬁ]:q_1_U.nc“\"ua_“\

e dcailifE, YY) ¥V Y

Lot M sl et ¢datat Cof Calgall Jaag W iX0Y G  FAY e ¥Y

ackill T gma ol L S0 B Al 951 Gl gl llag Y ¥VA ¥
LSl

<> o dsasddl Gaill A Laef a8 Yo LYY u PY e ate

Sy ooekatll caad dad Alalal Gay T = o GV Y Le (PYY e YT

o=t

ol 7ol as Y E e o FYY altY

VY il (@, v oYYY alTA

<> g sal Ol A€ Gaef a8 Y FY | a Y E | a Y
eab o8l GBI Y e VY E alf

Yo 8 ogiililia g Vo G c¥YE alf)

£ Aaadall il YA PYE a fY

A Taail i, Y PYY | ¥YE L fV

YA At {Ea, 6y L o¥YO Laoff

Y AailifEa, YoV d VYV jalfo

<> maga sal Sall S Lael a8 60 | oYY et
osnall e saee Y G oYY Lt

¢ 3T kil i3 5 gall el o & 3 pleadl g 3geaidll ;¥ FYY o £A
Ao aeli )l ¢Sy il

G oh 3 5 Oedunally D gkl & Oy of gl a0 G FPY a8
Juaih Gl

ol Tt SN KN eV LB g 0sS:Y Lo TTY paon

Avt



Anal élJAJA .J‘,a.a'n'an Vo YYY a0

sopa aloadl ¢ Akl 35 of S RS dilad g ) e <FTO e oY
OUS 1Y) alas Y (gaiy Gualy ) 7 sl bl 6FY Azl b gl G2 A5 Hhally Sdall
ey gl (ally (Blay eV

558 oy ot g 2 sl ol -

Sh G (N Al sl dga A3 3 O Laa @l 1 1YY G FAY al)
8y 10 I e Y ANG e YT Al

ol has i i o4 51 Akl ) £V TAS alY
F Ul o ALl o8 VT a (FAR e Y
Saill i 2, JCaN e fiaa je J0ss adaill 138 Y G TAY Galt
0 Al g a g paall pebanall g4 138 1Y e (VA a0
Gyl aaailh B A e FRE a1
ol il ool gaa) sy ja¥) Gl 1Y G ¥RV GalV
Leibayt Gl pBil VA e ef ) alA
Leiuat Galadll it oY wcfe) et
S ) Abiais oty $3da ghadall 8 dal g S (g lia gl £0Y Gald s
o A (AR IV U BT SR SN Y
LAy Galadll Jlil Ve ucfeo al)Y
Ll Galatll LI Y VT ucE 0 ya )Y
Sl Galatll B VY VY ucf Y el
ALyl Gabatll Sl 0 L cf Y yalVo
LY Galadll it Ve et oA pal)Y
ALYl Galailt QI oV £ 04 el )Y
Gk il B oYY e €3 Y yaldA
ALY Gabailt Sl ¥ e VY eV
Avo



T I PR VIS VIS TIRTPRT 2 1 SV It

FOAYOA (pa foaly Ml GBI YN ucfV0 alY)
FeY0q el N ol I i e VY ety

LAl Galadll B Y e e YE alYY

< il f 5y o X AaSi (g g 5585 o (Say Y Adaiil oda iE €YY e YE
Ao Sle

ALYl Galaill Jlail s e a oYY e Yo

& sl il ginnay ¢ Gl DA (g0 el g IS8y e BlaTs ¥ e £ e YT
Cund A g a [/ Gp S 1Y Aielata G 5o o el (958500 (YR yalYV
Al el A dnebuia

Gl Gabadll I8V e c£¥E ya YA

el g aall U e Aolodl AE e VY Azl Ty | ¥ a ¥

st gy
delual (o o pula Bod5 e £V Dpaills GaW) e VY e EYT e Y
(s gha

;fsat,.\)“ C}ﬂ‘ SR AY et et

‘:g\.ua\“ Gadadll lasl YY | a c€¥ a XY

Aais o p a8 ol Lag! oftiay (8 asiall (ladjall Jainsdd VT G €04 pa ¥Y
LOpeadl)

;gh.:-y‘ Gaadll a3l YA (w0 alYE

é&\..a?‘ Gdasll s oYY mefoY al Yo

_&M‘@cw‘ PRYY u.‘n Ayl (KA aa g W iE00  a T1

.‘:,jl..u':l\‘ﬂ @.‘a:\]‘ J.L:ni‘ Vo wmetoy .ua-‘uv

,I\.L,LAAI‘,AJ\;LAl PRTY u_‘n .JJ‘}“ P78 Wl g Y EY a YA

:’AL.:-}“ Gadadlt sl oY | c€TA aYd

A



_";jha.‘y‘ LS:‘LJM JLS‘ :"- A €14 _ua_in

eyl Badanll ladl oY e o EVY et

O & pghl s 1o ALSal) kol daliva A 1. A

O Ol 01 paad g Glad g OIS ik ghadldll (hala o |8 0Y e (£99 e )
o Aauill o3 3y AT LS Jand ale plim 4l S5 25 lap N 138 Jae
"ladtef Al i Hua

s gl el g jaa e AW ANEQY e VY Al VY 00 yalY

B OB & 3o ol O LS 3 A Gl ol (38 Y 14 w000 Y
By ragle 5 5 oihill e 3o kil Gi g sy J, by oo Baaly ddaid
3 Sree) cualiadl e aaly OS5 Loay cwl BN e aady OS caie leady
N Ll Ao Gilad Cpand () Jlpas
,un_,gi_,]g‘"&&_,ﬁ"dnd_,&‘ﬂ@‘[p"c il (VN ju@e0 ja f

o= Ol e A YT uiene ale
Adudl adaa Sl _).Bi‘ YY Luc®e® all

romsbia g g gba £ Gk okl A g oLl (e pual ) 10w 00 A pa Y

Qe slne 008 o a5 = 0S¥ Ay it Legd oS8 225 =
ettt s s M haal g o T AY X = s aldea

Td)u gl Meila g et e Y A (e VY Ruill A O0A e A
(W (g8 Ol

"edh g it e Y AR e Yo g PY Sl Ve w00 A a8
(Ot Toa a1 o5 (53 Tl g g8 514

s shl il y e (e (A YV AN (e Yo Agualll (A a0 A et

Ol i pad | Y "1 ALl Ja g ialt akah dabiua AT L

¢Cpilina (il (padad pa HES SO Cilda ghiall & aai VE e OV el
LS ki) i (e (il el YN



e st sl Men g A e U1 AT e ¥ Al AaGieds 10 s OVE .Y
A 5l & i o Lethnay 8N 1 dpudl) o

sl il g Al (g oW ANEl (e Yo Al 1 a0V O palY
GBS il o S Sl B T LS 0¥ e 0V et

O3 i el 153 cyindaly a1 Bl ) e <0V A a0

QA a8 1 daaal) A8 Aiall £ 3 a2

Letall mlaudl a3 paddll Ve @YY al)

sl pua g O g 3 (ilaie e Gaill (B N (NG Ve g OV palY
eaall Al pal () iy el A 5 a8 G0 @ e oas" o T 3
Unlaall 38N Au’Sa g AT 58 2y s D dal gt o o A 5 el
soslly bl oA Laliall k) GLeadl el Alla el Jid BB o e

(51 ) adadl cAlladll

A8 Bl A e i 13 Y)Y oYY alY

soolall Jaka g sact o Dl Geduall Gl i e VYY) (w OYY e ot
13 3iad Caulia laliae 2a (a8 Capad s cla ) 13 puduall Giad o 13, Ok
Mol M paf? e 5 pdie AN ANEY e VT Azadl Laadial 13) W elly, Lo pnl
50l wa 48 jide Akt A 0% Y Cusy Jhp 50l blas P, alias e Juaad
o adimall 38 5a e 7oAy 3 3 ganll (5T) alimall 3¢} adalt sl g, (&8 S
o P, phaall 5 e Yaie 0sS5 Sa G Bt i Ciual 4 oS4l (4s Dl aalf

Aysliaall Ja g2 (gl fadias (20 1) (Slatl

osdidl 3 VY uoVo a0

.ai..il.mrl 2;.2.31\ JL.'!‘ Y e oYY jaltl

i e dpde TSN AW e Y Anadl a8 1w OYY e Y
O Sady Ui cilad e Jio Lin Lagh oo sl dlaadl dginall cilaliadll
Ungaall dgliiadl clabiaall Louis A7alall o3a ¢ puadil 48y ylal 4giliia 4dy oy cop
L pally



orw g il SRR ¢3a 1Yo e OAY palA

_a_-_.glz_):!hdu.n‘ll.j‘)‘d.o}sa‘ Lﬁ‘:"‘t’u_)i.aa‘" 3 LM OAY _ua_q
L e gy ol gal) & chpcaill Zagua B 51 Al (g ¢ g2y 1 a OAY pa Ve
50 Jagna £ 0! (5 sluie aliaa pe (DU Tal5a Liliaa cdijloalt Jpcaill 3 i
Ded skl Cial S 13 da g ke alimall 138 gy Alle S50 88 Dalasy 5pd
oS 13 .r=Rcos(%) Lina 65 Cl.zu]l t)\..b‘ e 7 AS 13 g camat yhal caai B G
055 ‘,=§ OIS 1) gemaa 7 20 o Aalall Alall i daai Y (Qgagla R 37

Tomall alimdl) o5& of a9 oYy (6= 7 S Rf SRK PRI
580 Uilas davie alenall 6 (£ Aaadlall Ll st 5 lal Jaha oo pd 3 lally
et 8_SH Jata (85 LS el pall 4l giy La 138 5 ¢ o d

LA Akadl R A e OAY ja))

B od SN Jatay S50t 5_SH Uilaa o) plunall 138 (5585 3824 OAY (2 )Y
St 5SH pe A8 jidie Bl 9099 5 6 6SI Walaa )

sl ae 3 3o oihaiilly S 3l @l e el a3a 1) eld G OAY e VY

R PRV 5 VL g S P PNV I PRLYS SISV

Loabol 7l B Y e c0AE aldo

A IR Jg (Y " A pnall dabia gl Al (A

Aadall JEN 35S ye (o} el ) ALYl ] Adashadall iV s G cTaY el
A5 adall s

ANl JSaY) o i o[l ddaghaall GYYY &) g gad ) e VY Y
Y e dadall e sa i

Al QS o Jadé 1] ddaghadall VYA Dl 558 1Y e TVE G Y
ST dadall e sa 0l

Agaidl ol YN etV o at



JlaSiud i€ e a
‘:’4417.\_)]‘ CJ‘M‘ _).Lu‘ £ R Ay _UA_\
ol il e rouilada 0 (g Ve pal¥

u&u‘ c.]ai.\.\i,_._,l...ﬁ.dl 0da u.lc (s ‘:F‘AL‘-J'“ CJJ'J'I B A e Y Y
akailly i gl "cilda g el A e I ANGL (e Yo Al ) Tl
Y it e Y DEAY e ¥ Y Aaadll Y Tl o 50 g Ll

_2..1_,_};2.‘:31.:&:‘:\“ M AR .ua-f
neln g aall? A cpe oY1 B e YO Al Gl Y E e VAY a0

o sbY
Ml g Al K e oY) AR e ¥ Aadll lad YT e VY e
s shY

el M 80 B A Ga YTY Y

Aal g JS (5 g dda gladialf 0% 5 Y VY e lA
sy ) a0 B Y e VE e d
oA BT VYT e

AV



aal jall

Citda gladall -
agualll cih ghaia .9

Bi1%a (il 0
"5 78 Ol gl 5 41 phau) g gl Uy e
O EVEEYS 301 66 Lumlyy ezl s a3 _alal

reand) (ol
Ay ylaall Lge gl g 43l plaialf) 8 alll (Y adaia

Ma'amar ba-islewanot we-ha-me/mddadim

18 sY «(Bodleian Library, Hunt. 96)03 52 4554 ¢ ) siuS! 3da glasa
Eet oy

gt g Sl
" Sl da g jiall adad dabisa "
[L]Y3Y -YAY GlLsYI «(Loth 767)£ 1Y (sigh ci€all ((pail
IRARCERAR R BN FTLE E N P v A PWE
TKEEYTETY (G0 Yo a iy laga iy

" Al Akl Ralisa 3"
AYY



TOTEVATEVAY Gl 8 v Bl et s cs_jalil

D] Y1e-Y0 (&) o TEA (A5 allall (3l
JAT YRSV G CEAYY L gea Ul o gaida

h it
"L E A
[CT™Y + Y50 0 0 Bo o v 3 )51 cOr, 82 ALl Al 1o ety oS
N2V G < Leyde, Or, 123-a 53

P S
Aadall (VA 5V Y lEicail) "a5 <l § Aasud] JEEYT Aaline 4 paa K"
Lov_ g0y GV ¢9aY b jam dulaial

(rashll s ad) (praga si
"33 2SN g Aagul) JISEY) clalice 48 jea 5S"
Eyvg Eyon &3\ Berlin, Staatsbibliothek, or. quart. 1867/13 103
[B]
[¥Y ]L\ £ EVAY GBIy «Cracovie, Biblioteka Jagiellonska L3S S
[A] 5+ €254V GO £V Y Gilile ¢ pailand
[X] EIVAEVTY G eV /880 Tyl o gaidad
[L] (B ya 2 GIo¥) Y ESY G 7Y Y0 all) la o g
[C]EEYEY Y Yo Y alll o o gaidad
[] “AYEYY G YV EY ET alu pala e paidand
ey YYA-LY Vo iy YYVEYY e N ) £/9% s (Koprifii) ) aesS e ik
[K] (05T oA s

AYVY



[P] V¥ YR G163 ) £/4YY (Koprilii) st a0 sS e s

[V 5YAYZIYY G oYY e L Ul cladiadl ¢ puitaus

5]V 0-"¢ Gu¥) ¥ + V¢ (Esad Effendi) 8l saul dstladull o pilas

[D] 5YOYY£A 3133 A /P 0 Bl deal cgl A 55 o piibans)

[E] V€10 G130 1 0/7 607 Sl daat (gl jas S0 55 <) saidans)

[O] ¥ Y5 GBI £ ) Al y i€l la c5_alal)

GTOY-0 0 ¥R G () 2 £F )P/AYE saigh okl il

Marchester, John Rylands University Library 350. ‘3_)5'53

[M]YY-YA G )3 008A (Astan Quds) ow Ol c2¢la

GsY «(Plimpton Or 306/13)VY/%+ (ysiaaly clisa 5168 Aaala ¢l 33458
7 BAARARE!

«(Bodleian Library, Marsh 709/8)MY + & (i ke (il g1 454 <3 ) g
[O]"A-2YA Gl

[JPVA-SC A Gy e ey ik gl A0Kal) ¢

[R]O€ -¥Y GlsY) ¥/ q (558 salaa o)l ek

[T]YSA-YYY GIaY) ¥ (5 Galae o)) e

[U] (AT a5 o 5100 21 £) 1PVIYY (31001 1 r/v 6Ty 1S40 o) yeda

TTYIY2Y1E YT B0 G101 P I Ve el e oo jeha

THTAEATG) Y Y Y Vlagia ol ek

[FPYYYEVNY G Y <Nationalbibliothek, Mixt 1209/13 i

AYY



38 (el
M A sy (g2 Ty jaalh wdaf dalisa i
AT YT G CEAYY L gea Ul o gk
TOPYAY2Y 10 G et v daly y 228 i o5 _alill
IM]EY-Y1 G551 <008 (Astan Quds) s (il s
TBIEYFEEVYY G181 cA/EAY Y Dyl gl ASal ¢ pay Sl
JO1 YA V10 @501 et Ay ezl Sl o jalal
MZICa Cilalinall dalius i
AATEV Y - Y oV Ak gl A o b
"edapag s A glana¥ g glal A"
JYE G CEAYY L pa Ul o guilan)
shaa gl a0
" el (e (15N ANl £ 5 e
BLAZEY 35T A/EAYY ik gl A ¢y Sl
(Al
" A alunall dalias 1 Al 3"
L0158+ EVAY 33 ot v dumly ) 2SN la e palal
D] YV V1T Gl o EA g aldal ¢(Bhan

A1 YA 0 @)y N1 CEAYY L gea Ul ¢ gk

AVE



AT Y105V G EAY s Ligea U o pitan)
7 S alunall alisa 3"

EvevEavo a0 /e Azl o2 s o alall

Loy cliyhaill g Jalashh Jal ¢ Lgple g3bY 25 (5 Al il ghisa Y-

gl gl

ATY dlla s e el el g il
158 Ol

M LSy S

A8 VYA «Or. 82 «dSlall AaSall ;e lens S

Ay A Leyde, Or. 123-a Aaalall 4580 Y
Lda g o

VAAG S danf igh o 1S5 58 o sailan) oM Adasil) AaEH"
upad |

SEA50 301 P EY £ el o pailaus) ¢l ghanil 5 5_ySH LS

B G P £ el o g 50l dalise & SN
o gpallay

A8, VY  Leyde, Or. adal) 3Sa i o' Javaali®
raga 5

el g jaall S Lalia

CVEEVY J1/32 =) 5YYTENYY G CEATY L gaa Ul o pidan

Ao



e(dand ) o guatall) "opsdaall Aadiunall 4 8 W Culs b J g
a3 ) ) «(Bodleian Library, Marsh 207) ¥ +¥ (b ke (s 51 4554 <2 ) g
Eoa vy gl lad e B
58 cw el
M Copaians Gghad e aine Tad o g 13 4nif b G
20X 0N Gl N CEATY L gea Ul ¢ ik
AYEEVY G e Y adll Sl o] puitad
210407 Gl Y YoV Luiha gl AaKal (b
Malinall g dadanal) JSEY) dabia i
B 6 3 M CEAYY L gea Ul o puidad
cpae 2 o 3 A ghill Jetuua A 2 5 5) Lhadall oY) gellay adaie
(Clate
0T EA i jallall ((3-Bad g BFYFT Gl W cf e Aaly ) et Sl o5 ALl
(LRSI 83 ga o 8 SD)
SYAVYdo a1 c99Y daldall Ladall ol jaa
(OaSEY) " (g ) Tkl 43 sel) ) sgana il 3all o 1S3)
QA
Ml g jaall S (g Ade pualia®
«(Bodleian Library, Huntington 237) YYV (fiaili g (Ll g3 4556 c3 ) 5inS]
B oAy a8

A1



2Yor BV 61 o €67 Ak I 2Kl ¢ 5all
M peattil S e 3 el WE jaia juds!
SYOY Y50 G, ¥ 1/ Y0 walll 3 ] gl
VY S e G Y 1YY Ak M A i
§ Jadl
¢ G Ladall 43Sa (Leyde) &Y ik jaall g ghaill aus j A"
YY) Or 168(1)
S gasall
Leyde, Or.98 dadall 43S ¥ ¢"Guadiall o CalS A"
(it
" galiall doliall o
EAe20Y G N OYEAY s L gaa U o it
(Al
e S (¢ slusiall dlsall whia gl Al 4 Al "
A G gAY Y dala b AaSd ¢ U
EvevEryeo @ W cEAYY Liga Ul o piidan
AAGVAY G Y 61 paigll Caiall ol
Lo Jggaa il

a4y @w‘ :\ula.“ f..JL_J_)Jg; tu.u..\..'\lg‘ "d‘,mi" CJ"':

AVY



YR g S - Y

2o bl
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(Paris, 1959).
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«Construction of the Regular Heptagon by Middle Eastern Geometers of
the Fourth (Hijra) Century», Journal for the History of Arabic Science, 1.2
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«Construction de 1'heptagone régulier par les Arabes au 4° siécle de
I'hégirex, Journal for the History of Arabic Science, 2.2 (1978), pp. 264-
269.

«L'algébre arabe aux IX® et X° siécles: Apergu général», Journal for the
History of Arabic Science, 2 (1978), pp. 66-100.
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mathématiques arabes (Paris, 1984), pp. 71-91.

«La mathématisation des doctrines informes dans la science sociale», in
La mathématisation des doctrines informes, sous la direction de G.
Canguilhem (Paris, 1972), pp. 73-105.

«L'analyse diophantienne au X° siécle: l'exemple d'al-Khazin», Revue

d'histoire des sciences, 32 (1979), pp. 193-222,
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binatoire», Journal for the History of Arabic Science, 6, n°1 & 2 (19
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XIF siécle», 2 vol. (Paris, 1986).

«Ibn al-Haytham et les nombres parfaitsy; Historia Mathematica, 16
(1989), pp. 343-352.

«Problems of the transmission of Greek scientific thought into Arabic:

AY



examples from mathematics and optics», History of Science, 27 (1989),
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scientifique en arabe, Variorum CS388 (Aldershot, 1992), 1.

«La philosophie mathématique d'Ibn al-Haytham. I: L'analyse et la
synthésen, M.I.D.E.O., 20 (1991), pp. 31-231.

«AI-Kindi’s Commentary on Archimedes’ ‘The measurement of the Circle’
», Arabic Sciences and Philosophy, 3.1 (1993), pp. 7-53.

Géométrie et dioptrique au X° siécle. Ibn Sahl, al-Qiiht et Ibn al-Haytham
(Paris, 1993); English version: Geometry and Dioptrics in Classical
Islam, London, al-Furgan, 2005.

‘Al-Qaht vs. Aristotle: On motion’, Arabic Sciences and Philosophy 9.1,
1999, pp. 7-24.
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Editions Peeters, 2004.

“Thabit et I’art de 1a mesure’, in R. Rashed (ed.), Thabit ibn Qurra. Science
and Philosophy in Ninth-Century Baghdad, Scientia Graeco-Arabica, vol.
4, Berlin / New York, Walter de Gruyter, 2009, pp. 173-209.

R. Rashed - H. Bellosta, /brahim ibn Sinan. Logique et géométrie au Xe
siecle, Leiden, Brill, 2000.

R. Rashed - B. Vahabzadeh, Al-Khayyam mathématicien, Paris, Librairie
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Khayyam. The Mathematician, Persian Heritage Series n° 40, New York,
Bibliotheca Persica Press, 2000.

R. Rashed - Ch. Houzel, Recherche et enseignement des mathématiques au

IXe siécle.

Le Recueil de propositions géomeétriques de Na ‘Tm ibn Miisa, Les Cahiers du
Mideo, 2, Louvain-Paris, Editions Pecters, 2004.
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B. A. Rosenfeld et A. T. Grigorian, «Thabit ibn Qurra», Dictionary of
Scienrific Biography, vol. XIII (1976), pp. 288-295.
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A. Rome, Commentaires de Pappus et de Théon d'Alexandrie sur
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Commentaire sur les livres 1 et 2 de I'AImageste (Vatican, 1936).
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J. Samsd, «AI-Khaziny, Encyclopédie de l'Islam, 2° éd. (Leiden, 1978), t.
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A. Sayili, The Observatory in Islam and its Place in the General History
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(1916), pp. 65-86.
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to the History of Greek Learning Among the Arabs, Faculty of Arts n° 13
(Le Caire, 1937).

D SuEALGS
M. Steinschneider

«Thabit (“Thebit”) ben Korra. Bibliographische Notizy», Zeitschrift fiir
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