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* There were perhaps as many men of genius in the Middle Ages
as now i at least my survey gives that impression, which would be
confirmed, I am sure, by statistical enquiry. ( Introduction to the
History of Science. Sarton. Vol. I, Preface p. 20.)
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*We must not expect to find among the Arabs, the same |1u'|"|.'ful
genius, the same gift of scientihe imagination, the same originality
of thoughts, that we hear among the Greeks. “The Legacy of Islam."
Edited by Sir T. Arnold 1. 374,
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*For a Scientific languige, indeed, Arabic is eminently fitted by
its wealth of roots and by the number of derivative forms, each
expressing some particular modifications of the root idea, of "which
gfau._'.h is susceptible {Li:grarjr History of Persia-ﬂque—vnl 11-P. 7y
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cotm ab: WEFA NBA 3l AGAMAT evivax fFE 1 gEABA rwive
(N. Lat ) ov'—e azar 1 ¢x fenira g mn a@amas e
Affwtcor Bl 2waa @6 1 @3 sifaate sgac gfedia ol
LT Ye8o0 WIBA GA A 50T Leos WIBH | AT =T WA
tamtfiese @ifz Jrez Sifaste ( Obliquity of the Ecliptic )
fufet 331 @3 feifas =@ 38 3¢ o) wrdata Ewifaea
RS AR c5tn o affe aizag ufs sieisifE |

Tl oot @3 ARneta s sfaaien aor adaan fedigs
AAfRireia AAY @ed afEa (are aA 73 @ifae Geastta (Iwifae



feamca yanzicaa wia L)

agritfeafrs Mgweta #4fa BEe 3t oS +iane sed €y
craral Apfeira fRmars 5ra B 713 )

«% o gfraa Adw 2 (T2 SARtEas |ies Qg
“ffFs wiffE ‘afas segEstsa” af AteEg stms] ( Tested
Table or Almamun’s Table ) 7193 s Eifelamta sifw
tof zm1 @3 wifmy (3R e oI oafs wpye 31, AEfEw
7 freiga wmEwd | EifEfamm wiasalz Tafea @9 M
sasta wfem cayifeflamwa ffon @ Avws oF9f aw o= 37
awyiffa #fa T @A “Astronomia Elaborate Compluribus
D D Jussus Regis Maimon” «% &g sitgfefr «iae =ras
n3IANCS (HIATS e T |

ASMITHA TNARMFACT oo (ArFd WiAs AN AmifaE famia
561 Fared | 2w WwEE wiRkens cswidfaw engm AR,
¥ JAE Auw (A 33 WfAE 303 9 $193 1% 3TIB Bww
wFA TEFA AN & IR AR o @A g
®FEA FA | AT Wiemigraa arweIaE fgItael e wtwa-
motma At ¥ ( Equinox ), % alzd yfagd, ymIgn wiy
( Apparitions of the comets ) @%@ cAlawr AFE I8 U
fadte zn |

AR amifarEn =ied @ a Agg e Aqfe wafen
gt [REw $iwa 73ta atn e FInaw o AfeT «¥ae eyl aig A1F )
WA IR W (AR AR qA AR, WG A, @y
wyAl fmts wue FREs ImifAes ewte, @ted SR
frmtaesin fg feraq | Suea 3w 9% g IRete amifRsm
N® 1 e AfFE 279F [ csire, $1A (3 9F =WEwr Tonz g
famim o6 Icaferas wx Rwan 38l Aa Te Mo safecas,
&iran ABAA WIS AWD F19 (Fd (A [Tem AWFAA TomliE I
TN AR FES (AW i afmi A cifen onten



& . - fRmira YHAmIzRA Riw

ay A% femis e wiET o1 ARG wod aefEn A AEa Sele
CRUTHTA F1B Rerwrsl Brge 37 AT |
“wimfaw sEgaeEE” (e IS (7 W camifae Ay

waferem =g =if 3uifeml Barm =ift samz Stwa wog =9ea
fofn farem B sirgaif1 =ie@igeas fae ASly sl 3w
fofq &ta «fas wf@Ery 3amiw aizd 3tz sifeditma W
canfefamiad $ice faosmeica wigd 3ca1 ars fef fam erae
dAfzsn  rn 1 dfmwte 1z famm ofesty e
fsasty Fe zea Siwe wtafw amaf@wme Ay
3®i ( Director ) fags ataa1  watta fef stag=imm 3aa #idy
TMoAgarzd, AW ;A WA agfE (IH@AIMA AX vz
% WAT [ AR AT Faa e ceifEfamlm e sewof
A eFlgR 3LAA | @2 AfIAm Iihr we @M efesia «fen
ficarea ag+ifer sty Gasfas emirs @wgraq [ I3 fentraa
Ffaetn ww fofa $ta sovafa qga etys fods o s ot FA
 fy Ftw FtEw) ArmAPD atme fofa dir wRm wGwMie
whANeE AfTs st | voy % Ty« AF Emifed 13 2
£ TNy AtwF wira $ig a4 (92 Antfrs g3

. Baifzuta 3313 #itas $ia Lamifas a6z oez 5ia oven SR
oo ztER Bam we | @nfArs sfedic Sl A waiaa
34| fapae fag oAl atg 41 fag fefl (o,
w317 (amifas e fatwa #frawida 7o =% T
W lef T2, A (amifAEda AFT w1 43R AR
7g | wWAzfa dfE dta @2 wfAazt 2eiz g8 2 9 w9
foeinrz gvitfen afe =gam &7 s19Falt4s wge 3 wforn
firare 2 st e caifefamts agdlz am axelfs fRbe
FIA | pee % WLH &% UEFHM 3wfAs Fbswiw A WA
HLIA | . 5

w1y wifn Boifrai

TR By =15



famrits yAwwizRR ot L)

Seafar (Bifer s WEAR 20 AfAw aEEARER e
Trdge amifas wig Baifm e ey fof un cvta e A
Bral e alF /131 |eRIgEza WY WS
atew oifafee, exa AcA WA TN iy oifew
wATANS 74 297 97 S1A AL | HAlan fwla ag WIS AgIR
Fn wa3 St1 1w frarsita Rafes ) @) SeEgeR AHe
fofd 3g A{FT g WATNT AFAK I(3A | 92 SlY QR WHIW €Y
cartfefamia e caifes marse fafa svrefn ag onm 3r1 $ia
Eifer Ageln @i arga aw o@ “feiza exm @I R
WALFA WS @ ATUF SR o A IPT @fle | AR
e 4 W FHRY Afes 571

fowta oty o Rzt wiqaRT (At AR 6NF B Wi
FRFA A cafelsia Mo R anasal 3w @ifes
Aqrge foff Fozefm an odza Ir3q1 1
wen g WAA SIFITE (wizian fEEeiTIRt
3y nifftn wgfe 23 «F mBA wmAmEz A @@ ‘Omer
Tiberiadis de Navitatibus et interrogationibus”,

wiexw BaA CAtstuR WiFATZEAT, A WEAEIORIA) WAiA
wif® ( astronomical table ) (3 3T | @ WIEW WAY wifFrEi
arE @7 @B oifEr cadl Ty wwelre @I wRiRR
wmifpme e saeffrs Afvfesita g edl mae e
g fEarsfis el wyns 3y A% | (awtfaz ey fArer sieth stw
firg? w3 famiaAws  eta Afwa groes
atgterafia W2 wifEt “arpenm” S w0l
afenstz AftaT | T (ABifre FtE e, AN Fier oun
s frw focw @ RoiE 39 g a3 ot aote $ Aqrs favde =i
fREd WAl WA | vee P AWHA WA @A 9F wwew $i3 3y ey
By stfix hymerss niee)

wieERIN

wig¥a

w {Fprtetontadh



8 fawiza Premiza wa

Almamun’s Table 3 Tested Table %3t Fms @ 7@
amifqate  ZUeWon  fR5E  cilenl A WG WTRHSTACAN
wgen | &R f AN @ A 3w weEm
AT WA AReIACIE | AT @ IR
AR AR GtmmE Arx Ay farwd en =ty awifRe
&1 waren faw1n Tasstr jis 14317 oiRe M 3o4a one, Tl
e 30 AfRCARe fali Fras 1 &1 @ cwEtAT e coltm  eve
frmta cAats =itefacats 339 €% caifelamia s a2s =rm
O R AT TIE” AT AGIAAT AYCE ST SO ST T |

WAt TR Bl WiNEAS AR Afw SR Rttt weh
WIS WG] | AWIAF RN @ g @il s AR
( Geodesy ) wa: =iwfaz #qis dfa sawif g2 cifesm
fas foa, awmifirsn =naa ST «fes sas
| w2 9 Sy AfEy AteR amifas B
fAwta WS HAT LA CONE, ¢ (i camifefamizan sraae st
wp JeEre e 7w wpetife ff e wifen | @iRfeee
engtog Telfs fuftet e fofa s4a 03 Ruts feraq @ o1
tfe cFtm w2 miw 23 2 Sta ageitfe fea stasfacza siwa e
fadmraa st s1ote (21 |
. TR TP TS AR By Ay TS cantfo
famita faoets sl cofitaees wn wa ow ) cantfefists ey
&1 BT ArIeTetem CamifRFra ot sraiam
WY BRI SV P /W (ALSl ( Plato of
Tioli ) De Judicus Nativitatum =% fetg @gdifag =i =smaw
FE | O Y WH (HIAR FHdmaime w7 w9 ¥ =g
et FTAA | 98 AW ve8u-3e8> P WH Johann Schoner
g7 a=iifes w3 4 azific 211 anffiaims e @ifss
&t R wifd WA 1 @ AqA ol wweof T T oge 2

=1 AtRsniaaid

win Witz

Wi «iFaiE



Fwira YANTTIT ¥ .

I B A A cxfE W we) Wi YRR SaifEm R i)
AR v AR T AERR R weu St iR B fen
( ALEAT—RE") | vor g WH 1 TIT 39|

< e cEtAE EwifEe srfEaly e, wlREAA
aewrta fAmem e Wy g2 9 afesq & Teife ot
#AE, $IHA AW 37 [FBNAAA € wEAIEF 1 gFAws M
et wirs geifafoe | o3 qda R, GFER AW XA TR
iaTH I 7S T onute, AfER Pwmw
fo a9 chTY o TgrE ATV Wi, STy 5
vl fage ca A% | wiegniaa wign =i\ 33 gt S
sifex wiopwtanfim WexAwia Ay atw |« <ow FFfers cam
iy cx fofd wfS mrw wat o Ammw WO WeaRn amtfiaren
w wiadd Ffars w1 sfearE o cnifefimnat R
e e (WA el smine oo Sowe Ffeem wa WA
WA @ Rwn &1 W7 6 vAsA I we By oy a3y wnd
we a8 $11 #%® Elements of Astronomy aredt® eftsf -
e afia sifge woen (my ag ( classical ) I Afifis
w1 Y@ oY wifwn zeutn s cvF aw mwEdm o mww
- oeifiwgn | agyifa @A (Gerard of Cremona) @32 (&i%ita-8-
uA-EICRGT Fe T Aificn wEfie 1 3Baiew fwid gre
ﬂﬁeﬂﬂ‘ﬁitﬂ ( Regiomontanous ) @8 WEIAR TS TH 7 &R 820
Yt ST AT (@AgeR (Melanchthon, the great) caﬁeﬂ{ct:nma
wgEiona S fda zee, Rbrmad curs cantfefawicnn av am elats
B | CHTTACA WERT LA 71087 (ULF dess f WH YRR
fars 7% TS { Anatole ) «% swalw-38) @B 53 wwaw
il ¥ YN ( Jacob Christman ) *aty \ifbes wwam ¥z3
FTINHIE (AT SFH TR | ShHISATAY @B I RHfew atm
Afifes gdi—wifd «wagA Tgn eme 23T WA A, TyE sagn

winFitin



. frwiza TR wia

TUE, WAL T YA TGS Wi WiwAE, fEutgn g
Wi EiAfER ( Book on celestral motions and the compelete
science of the stats ) I” #@3Uf 7 437 wafzy zrafen s
951 (W3 ©| (I W1 WA(HTSIT Fla9 cTIF RIWIA =qYG ATATAA
CTTMAIA] WA ARANE ©iEIA 91 | AFS WiAFATAR wHifelamiaa
argNIA @ fAary atwidr a7 faa wtge farafes oo s

ceifefamirag «% +@F wivl =WAAT ( astrolabe ) 7FTHe
WIFIAIAIA gIAAN 9BE 2437 F03 | 4BE gEAMR AN cot ‘mis
ifam fe] witweaatd” wa “f3 AiAis A stastan fag swE”
( wrifafes gty sitgtang «0n8 )1 @3 3% g =@ =gl
wotfra 2jifan o 3tfaca fagaia

fesferma a1 =m7ima ==wics2 ( Almagest ), FURAIS g
@3 ¥E9fG (Sundial) 7rse ffa 4% 2o 3z wra gafm Als
fagzd feg? witesi win 211 43 7w s@zaf fayy 708 oe |

Teqa wia A O WA 2% fefd Grafim swam ( Theory )
W &7 FEAFe wa 6+ ( procession )-93 Al Ay am? w3
W | S AR e gefd ey ww@ A0l et |
#fdla 5tA (313 AT vevo FfEA) ArufHn VA 9 azef WOFR
N fadfue 31 famla afesta wfmns 0 vey 0 5w @
THITYICA FATICS ANAAGIA ( Nilometer ) wif4s 2391 e Stn
wacas sfs@ faatce (i s ferew arm2 sew zu &2 iz
At fen sieifFr’ | afos alfa aftfeor o =l Azre wiva sate
TILeR AAS AT AATAA TewifE |

@2 Ryt (amifae, @ #we, @ ayeienzi@ea ates
N IFTACY ST 57 |

capifafimitn @2 aw% wgeqd Bafs Ale wigle WEARYAR
ANGSIA gAY Lamtfares sewAitR v AwTeit B4afE 331 gt
FeEttawfag e afvsis sl |



CEREIE

AiFtras@E Nalers Teitgy g A 7o I ol
et @a Afs Ewiferm R ae®d It etaRln el
SR Tt e TR Lamifigrea ord Dwsifizen bl w3 A R
71 W12 IrAe wylfE g A1 N7 AmtfRarea Ty IR slerehi
Neifis fary Ao Wizl IR Strel wta afary (8% s
WA RA FB | @ feAnd gafan AEEae FEnawiice? I8N
Panfdres 7RIS 3 5121 1

wtedicaafia o . zla &ty wgatz oaigtae 3R A
w1 eI wwTs wtrm go9a afwd Rel erren St
$t7 99, (n% fEira? girmefa s fefd mgee Afats 3
3% Stry Sremiag ( wiferaas e ) on TR ( IR
wfia ), Foagm of3NtAa Afsy Sra  atwwd (I 9wk
atq ) attne wfeflzs srmen | Borwitn Gn «fvem ww .
foys e fafus mufem, wn 3¢ Snw (3B (oW BN A
aEm AR Ry FNewr oA wh Str caeige w11 yyfeasw
Bn A% fsiwtern @R e werwa wErEE ST eldrw
wfenfos Frafen, fag «2 smts fags Affwag 1 wpefd oufs
At IAA S AEE frmea | wiEicafie @l Aqes fRees
fags @ «ifg &tW oiw 1 7oqa @l TR ol tform sEmbes
Atizada aiZrgdma fermd ) z3c W¥ aAtgtadia Averd aord
F:;fa‘: famitaa «fs =R =w +toa1 @3 AFF KiPAGEER 7

*The pgreatest Mathematmmn of the time, and if one takes
all circumstances into account, one of the greatest of all time was
Al Khwarizami. { Introduction to the History of Science, Sarton

Part 11, P, 545 )




é3 famatza gAawicag w1

fiw celfas 23 wEpatiaw e (A3 fiuzag wgew Fatace Stwsifeie
SW FCAE 1 93 WY ARG ond fefa savafe gra WS |
SlFLIFANT 7 SHTST @Sid (AR SiWS WIAAR  w9d
weitwtE fIEiaE M3EdE 3942 Siavin asiane Fiwle B
CeRH TIAT IAAE |

sfiesiitza afa nvs fast? wiqyizafma afssm sifen
siteyl qrm 1 B3 NanifTeE Stz Nagsa ATEd 0w @ s+ )
ertAiBa =9 amifasrer gv Sre edw 3t m cwifefeats
fe @ #qes 5@ saadtfa o@37e AR 3taq 1 a BIFeM™
ifefamtg agsitan faods wiwaen® Aftsn o1 SE@SEACR
WBET A% W70 MATAM BT Ay Ay fomE Rk w@m;
w3 «femts ( Adilard of Bath ) af zab ( Robegt of Chester )
YT M6 [EHS 501 G ARTT A0 AN (LS ANF (T WIAT 8
zern (W13 A0 Wi 3213 w9 cu ARy LAty winaea Res
famionis 334, 2oaw i) Gfoniase (M gn SiTwn weyy AfeiNm
fefi pmica wemacd Fsiem  an QW wogE 3 )
ifefmm ATRIn A¥ U §1y1 B3 Afanins 1y, i ifny,
s ergle efgs Fa1a Ware WA faacn wiicawfin ey wRel
*fa6% *itew T |

o% sfirse ( Arithmetic ) RuyIcanfan afeetagin Hwece |
e WA s wgAn g, fel owife fams vl que
QIR I | 4R A oA ‘feeigm R “fergm i
wigie 9% Afis Ry fof Aine sty a4y @9 @1 WG
wiw A easiER” AT dfis Sz qpeeinia wife @y
8 TS AEF A A AT 2By fReT R e, seng e TN
ageferm wifta wigats 2o w33 | 2316 ( Robert of Chester ) «
afomigs ( Adilard of Bath ) «% g2 &a2 svRiEEw dFeTaz
smae® mfica Sgarstd o faes 2 aowwea ) 76 Reifre



famtta yHEAiCAA @A _ 8¢

“qmgm WITA Wl YIMIATA ABA WEUT ITAT1 s L WA
wtafermfs (L. C. Karpinski) RE2u4 crs wyatwdifa »ada awm
FLAEA | A TF NG @FtS SrwA” A QTR A7 (F AW
FTAER A AYLS A (FgE oAl WAl wT WewIa WS WHL
S GHAGFRAF | Y-t Y WIH (AW (4%, Trattalid Arithmetica
afms eFifMs argtafrs Iqaares ) ( Prince Boncompegni ) 337
wiffta agfis Wt awdf gw A=fs 2 e dfvsa @2
wglve aw«ifz am crewl 31 “Algoritmi denumero Indorum” |
Jf Wiag ELRCE “Spoken hals Algoritmi. Let us give deserved
praise to God our Leader and defender” argFira Ji A
wgette Mifgoe “Algoritmi.  ¥BcaIAN elEl AR T WA
YAAWIR. AW CERR ot wew (Egeleniamm a Frave, NodTIR
atme confy mifs wwaiew  Algorism. Algorithma Feigfs
‘srwrw Dwnfrsr woww Wi Logarithm, Wiegizalia A1 c4rs2
Dao e o® cxiwd Algorism, Augrim 215f® #rHze Besifg )
witcen ok ayvifice atws wn Selfs GmE wiess <9
U | wwyinEn asfme nygteng ey wiftss 3, 1 R
SR AR AILET fawwis |
& NICBITA Fi3%e AT | IBANA @ fAgaadqEn Arabic Notation
7 w3 i'm wad Afafss ) Feramfem cr An Prdran w3

. thh n]l the pamatakmg srudj which has been given to the
history of our numerals we are at the present time obliged to admit
that we have not even settled the time and place of their origin. At
the begining of the present century the Hindu origin of outr numerals
was supposed to have been established beyond doubt. Butat present
time several earnest students of this perplexing question have expressed
grave doubts on this point. These investigators—G. R. Kaye in [ndia,
Carra de Vaux in Franch and Nicol Bubnov in Russia—working
independently of one another have denied the Hindu origin { A
History of Mathematical Notations. F. Cajori 1928 vol L P, 48,



B . famita Tmwitag i

WS eeftefia wtaqera et cura? AFta sit, o0 34 331 yHd?
NIT IEA @ Wil Soraifinl amE wmen fAgReiAle
X PEA| FAAT AT AW AT | FIIww cofta wan fona e,
ity frmtem a8 AW 9F WARIES (NS g7 wAfem o
ad| 92 wifaE g &Y Funas s ot et @ s |
WS FBE 4 F0a (fo4 ot 207 A50S @t T (oA I
SR AR FWCUIL Vraw w2, AR =wwAa mapa Sifa wre
fimit Sufee (ea™ eulRzare aMiiafers® 731 AW mYpT
Atseies (AT AEwis WA oS w4 ¢R e B, wew
fdtetn wifftorm w92 Al (qwifiatir |ifRys AR @
e fRmlm Bfem oy 2% Al 02 A | AT @
B W) ATANAT ATTIF AHFAT NAMT 4T A WA @dte
S WA Wy 5T femi atde By ¢ sdtis wta
I QU wLE | O3 @ (q fapety v At FCT oA AT,
o1 YAl Crmifaacea ARty oen g0 st e Bfm oy

ARt AR 77 |

Arabic Notation WiHaa famin siiatsat eum 3l carad
esfmE oA &3 (9 W Afadn wR AANm WS a3 o Sfva
A (wFE @ um wigtiaes i arg @ e
Yl et agE TrEd ITACEA | Algiads slreafy “fam”
arw =fefis @ (xts1 @ At sadm o Simer Fw
CUTTE AT fora <t} foimst 3039, WIS (BN ACWE SR Y /Y )
@ WOLE AF I fArasal Fa31T A@e FeF L@ F1ade A wea
W3 fof =Wl elasafis a7 F12% T SOWE (A4, oF AN (3%
¥ AT ATt ITACEA | IADLEVA WS WERIAA avE
fes wrea Somw =icE ¢A wH51 A%y foan a1t o famrn wras Faais
R I REatT 1 efsd ol TR wadies “femAlT e ferare

certz “fers sifRre grae 1 e MR v BT g



faats TRewiTR wiW , 84

A WAFE o V3A” oSN WA “RAN” fEfre Hif ore
_wrAT WA A TF, Rl e sy Irame IwE A
wal wam, st fEw CfawRT 4wBE ok s A
curifefamitag a7 izt Bies gren atn “fE = a3 “FwRm”
Foad Gorgretr Al T T 4 .

Brois ( Woepake ) @isfe #gsfar  «farsal myn o=
aMif) (WF 97 ady Sfe 3A Ry Fwe o6 IaeA,
oz trwife ffF AN 93 WG WA AA A TR A AW
e Bom 42 e fada T (om T AT Ay wAR WW
O (U ARG LA AT wanw 43T GAnT aEmm e
Culw, CANITAE WWLAA (PR etio) wRatd) AU FEF T e W
et T WU IW WwA0M Y wgAitaZ ( alphabetical order ) witea
net-odls NFs owe | WA (@ @ BT RY-FE e
a5 fem o 3%l W ) Ty, Aline 9 Asfe sgws e
cn fonter afimin wief@s Bmaf@ ey A 437 @ia Bedle
w1 e gtewttyd famia #ws 3l oA A1 AT @ WYY
facem atwrgain A1 372 SRATAEE W Ryt @R By zEfen
wn qa G Fier ofs wfEwiz a0 w3 ™ wmal s
R tamifas e sifigtes Sieras Nz TS WiaRa) Ry-ERe et
whcen fagren 95 cwe? firel oS I09A O WAACHR 9% TR
"R et e A wgRad F0a% erfEs 9w
IR @A TR @31 wiRwtIw [F2 c2iF Wk @wifEmm gee
s MYH-ANR et} ( aduin fAmA AR Wi 4w IR O
WS 133 WD WA AN WEA AG(S (A WA @ ¢ Rt

#» 1 have obeserved the word Hindi is easily confused in Acabic
script with Hindasi which means what relates to geometry or the art
of engineer ; in various cases in which the word Hindi is used, the
meaning of Hindasi fits better.” 1Lugacy Gf Islam edited byArnold 1931
P. 384)
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AT, (A mytefr WA erda frs R AR R
Bl FA a3 WA WA frew et e WA 2 Sl @
fea @t cagas ey diga 1 caa wania A e Siwa
fiey @ (ifars | =afEa 9w aw fione wiae (amifend (g =g
AT oA w0y o’ IRt At fuw- afea wifrsme o Afew
VAT, A Ay Awz sad I AT NI IEAN AT
WS HRAIANZ ‘47" 936 WRwAF | Spwa Fg (wIFE SHBALS
2 AW W e @ AT AR ASLSH WLk )

9 YR I e I Ry e T @2 ejrateiine
wRWA geria ed Ayl Al @ swer oiter &a on

-]""1].||. Yoo eon
Yo,008
se0n

Yeo
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S #IA

i

Yo (HITAF
S (B
1 (FTAE

AfHgia g3tz

s The carhest Mushm zero known is the dot { Th: Arabic zero
has remained a dot to this day ) ina manuscript dated 873. The
earliest Hindu example of a zero is ‘an inscription of 976 at Gwalior
(Hindu Arabic Numerals, Smith & Karpinski 1911 p. 52, 56, 138),




famita grewitaa i+ 8

waia 39l fardy 2f¥9 791 v, Wed, ArET T og (P MmN
foers coteer pw'en e eatea ) @2 ot faffafa 24 A1 et
dire Amg w47 FACs @i celB ceid finmea 38 watein (abacus)
A A W (R T RGN 4R <PeT (Aree BT | T
P19 TR ey aaa1z cdlirg sl a2 F7ata we amifAeiie
w7l fAdies watesta 35w I3l gie (o faghs #ta

farn fBem «ateicn 23 & Y O7 (I (A1 BOCE | odn Aicy 22
97 @ 4T WP OFCIT A B cituy oA wurs 1 [l A 902 w3 2 W
W R U A AT AR wAE | A «F 536 «RFT 93 (0T T
cirme Afacn fea Fien o9Ya 4§ wcea wcr @sfd o w3twy w3l cime
miA M BP0 R 91 §E WFT 39 Wime gEfd cifee v W
AR CAM | ABATT 1PN MiTy voa a7 fEq wacTT 79 WA wire feald citay
WACHT TR AN o1 | 1o ub Afiee qeles wer Wl cime Ay fie®

catet A 5w oom |
AT LFF WS STF R 435 §NF AT GuF 43F WIF GUT 43F

| 4 T?%T N

ey fidla getm eyl e W
watEien ol aptst
S Wy wifRsiEa off cifg AR WIS e Qe QA
(awifas P (AT WIAB I0A aFwd s oowst vifg FBcaten
nEAT W3 Ay lAwiET eanErs Akt few esfe o Ty
RupEde cu el AR Y wWF et Ay Afis; o
WA WA Pt (R Bt A3 @tvsre ke zeni oid
9



to fR@tm gRmAan A=

"

GIFTA @7 FAte BTCANA AR LA WA ) PR HSRAS (AmifRE
MRAMG satn 2wy Qamifaw 2 ol 373w, $13 (WA TARW
(Tmife wiA-fRmta ARy fRpares Ar AfREa 99|
WA zero A “eYT A S wix @FACLS oy fem | 2T
“T NI RA AL WA AT < St A AR
@3 o] aerm 32 A oA et wiEg 791 @ AT WIRAHT
Beoife fEAi ‘amesifzes’ ( Algorithm ) 3ei czts | wi=«itaafRy
AR CNFE (T TR AT A WAE WA Trm sied [ty
A3 WeiIcs 3TRF afly “giwtfean Bqx” ( Amm gfe ) arg)
AT AACEA (7 37 (31 ofiT WfE maptzn g gdwA 2Azifas
Al 203 AT, #f (Bl AR Wfma qita jaw (sifr ) ol o4F 731 7 @@
9l F032 M st fAfs 2m1 (33 (3% wana oy @I iy
YL FLA, (IT (IS I WAFA 3 TACa 0T (Al AR FCAA )
AEAMA 4T’ <7 A AR Cipher AR =% oo (W33 TES | @A
% |
’ wEeiTas stla Anfs AndA B AT et eberar
B2 ITAA | 7 OFF W ToATHIfrsl fedn ot adal 30a «waelfy
sf@¥re @iz 31 @ yfewiifa Leber Algorism De Numero
Indorum atts #AmIe «feArze Fgs =gfwe 71 fearmm faaw
WY @RE@AF TUA FrF ARG FEA AT 4R 9 AR TR
LA A3 |
Afienira w9t9 s watwty Fiew egdq sae famia wws
$eF T = 1A (R0A0E A oz Nafis SrA AYE WWEH | WS
122 e Nunfds 4z (x adata Asoife 3 Algebra 1 B,
A feam csa® wwr w3 fefq $m auufma @Idta amm
R “emym i enty ytRAalr ) ‘urmia ol vfm
3eaiRw sigifavesa eyt wermanm ( Algebra ) «fdds ztate |
&% a9t} At Ludus algebrac almucgrabalaeque, Gbeba



famita =wIzag 914 @3

Mutabila e%f® atta =wgive 231 (il W=iACS e WWIAH
Algebra and almachabel A% (F41 W1 @3 wrwet Mfstace
Algebra. ©afa wsiaia <9x ©ist ( y»o> 4: =% ) F. Rosen @
sgaifares Algebra of Mohammed Ben Musa a8 f4t3 =gl
I |

wtEg camifaaraa Awcn - fwfis Tt Tas zrafka o R
Aetey WiFrs oy, fas Stai (1 Nasfarer FEIe@ (Principle)
Nfewrs oira ganrs Facs coiraferas, on amm [E5a U1 @ 33
| wrag wifasd| Gran =ifags fafargs g oo /awa 31 Fiae
©l aifasta Fraces 9B A AN RIRCEA TS ST 2R X (I
faqra® fim (8, (4% ®133007 c2AtW (A 3 IAI LA A1 | &M ATAS
&t71 eipfs aggid) qivwaq Fragea |1 W

QI IR eNIF YINIATCF Smith =R3AUK ITAEd “The
science of reduction and cancellation”. «r® FiqRTEICT P
A AN sEEe AT HifHF TAF BT 4FS =gIM I 6L A1)
@ Ages Iatdz  ( Cajori ) WFAME ABF wmalwa AT
FIIFIE 2o 6771 1 FIMED MW WA NGA LA
“Restoration and Reduction.” $1d a[® Restoration-43 WY (x™
negative termsl® ANFACAA =@ A10f A9 qe7 v Reduetion-aa
wf e 933 &I BYNF GFfAs I R Ewimmd AwA
&% = 2x = 5x +6 ANFAG Stad LA | Sta WS

&7 “HEEIR A a?=2x+5x+6

0T NATFCIAUA LT 2% =72 +6

‘giEwiIa” 91 w1 IhA D AR TN @R FE ) 4P
ST WiEHAA Wwa wd (I, @FIF OMANI AT AT (IR Ay
cotst 377 A IR WA ffm @9 FA W9 (TR WA AN IA
wifafer wr =w:Hs e ARE AW T AX AN AR
Ty (a5l IEA CAINTAef Aaiw 29 1 wifafey « weifAe Duniree



@ famita PERicE g1+

e §a b, 3y 7ulm FANT aF @A) P af ¥ 9
AN 2, O cFiea P @z WE S Als F0A (0 A APew| iy, W
R ATX 4 coist Facae A3 TME 5re wifdces MIwimte WIF
@l W e =9, ® A FHFA=4+01 9T I AWK
AU AT ACX, NG (TR FAN QA5 IA A SARWT WD (IR A
frpl @4 fieer catalmn @ @dwa Awia 20, AEnfress oug gag @2 |
G% FIFE WOFA “WiEHIA” I I0AE |
Mﬂﬂﬂ” HRA AT “SHALF IR WH D0 el GAT 27 A2 |
eI Atz =d | Armi) Qesificsa Feofr «fs o
FAN2 TR WHT e Toafm z31 A fGipn @ iR
4T = wic fary giine 9@ F2ced, dEafrer Hem Ta @
QS #AILT | OFAIA (T AR (REANY T CABILF Tole T (o1
fom wn W e WH wva ceten w9 20w v 4D wefie SiTAR
Aile TN GUR OFIY A 0 W1 F=o arem IR 20
F—-4=0| FNodfdfrea =tauirrsE eFs AN WA @ AW
{"i;tm!ﬁ'!ﬂ ( principle ) =ifzsta®
weEirawia 2 Aeifirss Twian $7 fHGey e sea
FOPT IR WPLH SIS FIHF (A AW WA IRAGS (R WY |
N WT @ SIS qa WS S #Aita = A IR
@S S13819AA @3 Restoration @3t Reduction @7 % 317 #g|
fe? 71 | 21 Restoration @] wggil) #NFarda AnS HF2 Positive
Fa fArea 911 A% (a@ifaF Slerwta (@Te W% YR I 5T |
@2 W7y tamifarEa 1s $11 Nwafiree ANvarda g2f faw (two)
rules) Bfgfts =whe fs =aa cawlfaF a0 Sig wgRd 3@ A3
w9 34 fareea sma %l wfe AzwE ot um Aw amifae
fe@ta atm ANearta @b AT A B BpN IWeS, AT
twifae A wmead g3 Aniyltas ¢l Bmd 3aeA ) el A
ta®ifEF irrational solution W3 ANCRT AW fHCx Firares | wwaa



famita IRemiAa w1 g

cod Titeg, AFizaEm s 9 A dwifs Fiwr i3 dsttf
74 A% | Qieale (Bossault) IMCEAT ¥ WCAFG AT 20A0RA
$17 WS slerwd warsad facy c ANY AAGI 7@ Frafem
AT o 2w @ AXEE W3 (SAA1 @I 5 caieH AR
fatre 4fiefan Cardangm are sitz9ars Deafirza Sutaw ) fagT
fares® (analyst) euifem (Wallis) @2 srea #mdq 3raq) fof
2 AR AR IFATRRS WA FLAA | «A «3f ¢z (q WA
T i3 AT Wi AWIET SlerTH gl WA I A
am Ao a4y wgAm Feaced | AF mfAEn fGEm, @
wa. %, 1% NI TYITFLN square, cube, Quadrato quadratun
Quadrato cubus, Cubo-cubus 17 firates =udie ewes AW
AT ZEre (v g3 wwww W wa o3 stffs oF g3fa arignin
Al TEm Ao ogalw #eita Square, ®ube, quadrat
quadratum, Sursolid, quadrato-cubus, second sursolid 2wt
afie (7 T1E Tl G20 UFE WA WWIA AR @ATA TF CRAT
aAmeen e Sursolid. ©fer®H3 Quadro cubus = Cubicz
Square fTw @1 3acA *1a A 263, WA QA@fAFed @2 FAES AR
state Squaresd Cube I Cube @2 Square s fary =d
$igra TS @ g a WA @A #a oo R Bt
Lic4 Clc EVTERCENECICER ELal &ias tamifagrm s o
fafem |

Tl ¢z1F 14 3t Ay SlasAdq At 661 el Wiegeitaal
+qf WP caidie N@FLIA (S ALAlGAL 23 A2 wiERicaEf
s “eepEelad enie JFiaar A3 fama: Asefdrsa A
ROTHR AGTHG Y A 413 (REW (S AT Rmmafny o
AwiAa Sa A1 LawiRE 3 agle za Sy Nenae
A T, AN AFIE TS AN AT W0FA ARY4hE, @ AW 7
© P BILIT A3 GLFA 7 9T WiLAifEE Fue |



8 famita ya=aima a1

argata fadly at@ia AN3a4a (quadratic equation) AL,
AlRteR ARYia EuRal e (nefar AvlygE, fAee ARige A
fasmetra afal © Srmy T2 =13, Nanfafes o1 e sieaa 34 eAlEA
FLAEA | 9 ATB A1z 9% oteifes faam wiote Arista (amtfAaa
w7 wgnd) Dwsifren Fessiy «kad W@ =@ms wa A
wAF famaae «@re WIS IA AR | @ WA W IFH
weicaEfia [es 9f w3 24 ad @ fafa wtem odm
73 faamra? fefa faota atared tamifae oy faca 1 o2 wlhes fofa
Sisiesr® Hatea A e zwe vitea 9w Rascze f[wia feana
Rwsifirs gatcs 1 Al FrEA AT @3 wAlwE @z gl
sifgmte fada, ateifs wiateal Teptfa | awea gfae s frdiea
fara @z o awEsa Wity en SATIEE ST FIW A@AT
Feef@ Beitg Bl I el gw A IcARA | 9N
(amifas Beniz wiwl ASLAPT Aoize aw3iE T IR IW
FafEm e A 291 Jweifie acy Attew AEtafes wem 38
8 ARMIAE @ qrtia oAl Y qace w1 ol wrsa wg fen
AT ATF Aot e aiwtafes 3f3a $0 Avvn =qetad ILa0EA |
@ef@ (3 a7 e afiA 1 wge waranr Nesififes miva e @
JHTSNA | WWFAF AWLAST FOoHFNAT Wy @ WA A
aates Al 41FrAe, 4R wilea oy WRYE AR IME U3,
YR B AT Y| ACEF A WISIAN € AR IF IS IWMAF
fastagfa, fAaraws), fRemast un wow e A femitaa sifstas,
A Siqte A2 wissd e 37| weagin firan sifesia 0 Aww
faaca? elty A9t Wi € wiews) 1Fs, @ 77 Arwal I3, 4 I
#i7 SIAE TR T WEIWM (A cifersal (@t we fape
faura® 661 30 wa (A2 RAra® oy W WTAI G¥ I € WiR-
sifamia #Afs7 7=, =9 fRam 2os 3 2 fRaE w9 RetvlR Awes
QFAAR WE AN, SARBIE (WA (B @uA f@A A1 PAEW



famtra grewtrma wiw at.

tamifarsd eridea < A% a2 = Al e 9 ATEFT
ety A% faan? wEfawa 66 FTEA | @ &iT 739 (F1A Toqize fgm
A1 SAAFTR LA ofrdia Afes Bitaa 7AHA Alen) NNFIAFA AT
wzEAty] fem a1 wawta e =y s wwilFs @Eaars 33 qiten
NfEns =z &iel Za Bse a1 (. (9% @DT AIECF Avw fagud
W IS w1 wiRggicaERn Sedrsa wyg aetafes
wirateAte ¥ A4 -fasttadiea wa

agiifa  diesit frew 1 @eg st (amifcr el i@
ANsactn Atz faan facn wieisan Fcaces ca i e A1 feg
fadly wtml nNFad fofq o otz st 202 @eaces :— () aa® =bx,
(2) ax¥ =g, (&) ar? +bx=c, (8) ax® +c=bx, (¢) ax®=bx+c (¥)
ax+c=bx' A8 asty ANIAR 2O ANiA T wA 7 e
oo w3 fefa oy Real wx Positive roots AYLFE =itentsal
AT | AT Lwmifaen fay @a® wtw Axiew =8 wa2 fEm I
fraferes 1 @3l fagn fas cas fame¥a 949 €36 root?
positive ®¥a fefd 1@ ¥ rootf® radical-aa negative value cut®
Bgs 3R fumeR | fedw el amifas adawdeln wiffes
et Grared | Argd o9 ot foff (ria ) 9 (245 )7 @1TA
AYCE WCAtsAl IAEA | 67 st A v AN Wz wWm AWy,
e 3, @ Tepife muwe crefFam car, e, 3@ @3 Faak
fram Forife Mrm wizasal STaCeH Wk @ AT (WIB gy b=+ a%
AR Vayb=yab 9% TALAR TEIIA I3 (A7 CAEA| APN Y
e oftsl fofdl Fosaral ARYIA AN(MLA ILACEA—(TAR 3 (31 @5
ol A (aA FE A AR A A se @n wH fmisiws
(%A §o |

ANFat0f@a (equation) ced-fasts 3 Wit s3zaf
fafz aAFaaa Brgd 3rares1 c=M fasis wgAlc A9 513 24w
R ANF | mtra wlafee marta e oota Y93 (A ax =b



(20 famita it Wik

Tefires 4tz BBifF (symbols ) 6T zeyiy 73, 9% 73 A4tz
ANFI AYE IIFA WA FOASE (T 2p43 Fiood A 7% 24w Tray
aifawly e $wa g AeAes 7 fzafan (ure zrafes, o w3
ey FiE  ANFAE i AFE A qm) fiem e wtaTw
TN cArF TRE F07, AR AiAA WA 9% wiaerae =ize
wrArEt @2 AMD AN fra? feafes wog w@forg siveteq )
AT AT Al AT BTl ofF eAs Agitee ®A (qen
P03 LF WIS T 23 AR A A" | WAttt
BBCAlem g WEASIBIEA (elchataym) 4 #iwfAs 213 w0y |
s WA wwER 3Tratefty sfefF eraifE (Paciolio) $t
#Hql (Suma) &% 8 WAFIBILAT 977 TIAY ITACEA | IGS SLAG (G
w2 a4 912 oA (&R, =WAMIIA AWAT S0I0T 4T 38 fea w30
Bags @ @94Cd Rule of position, Rule of false, Rule of
double false position %f® I cotw | Efestn fenca? wa =
1if%, ®1 winl =td (317 A2 92 539 A% |

93 47 Aol w@m mewvefy (e ez afesta @
et L3, (RUAR Mrsen ARl ee afis srare | i iraE
fediy =iy ANtFartd w7 ANe afem Tigy IAEA e
mef? wEzmsn Jwifrs sfkge 231 WA evfas o)
i Tz Face, qwral fF ATGIA (A A onie 23anE
feety atata AadNFaa =afaffR wan P stg @ wea efes
BAgife I0e 4ita, (7 AIMIT @R (FA Al (FEABIE A0 B3 |
Borrate afewiafa qeg (0) (8) (v) Aiwed BT wtarE Adtaad
(Quadratic Equation) | @2 At4tzq #NFA013 ARl @efie) fEovca
€A 230 T gA AMdiEis epfaw | way @3BB A
#q AE 3G 28, wI0A AReta Al Ay @frl @3 wm qIEE
it AFEd WS Stasly wNE Hem o @nris e’fe
fdm  wayia  =ifRetng Atv-onieRs. ez SfRfe ofae,



famtta PFawitag w14 a4

AT eofae 7w wagEd Wifwdia Tix caidre Tray ordl Aty A
@3 AIw S wiAAtaE™ 53 3 «afes 51

Hqx WG4 (il A= SRS, o WFL RwYln Tm 48
3'a @ <afes zrace 1 €@ (R Bogw (1A faga Atetny USle
avvifaasird #Awgi AWA 7 SIS TAIRNK IEAl @RdeiaE
Afestaw | YRfaR amifAsste w3 «f4d g 33 I 3121 dnsifes
AR Sizea fraiife 3 39s fem, (1 AR A Aepdieiia o
ATwen ANYICAY TEEIAZ | WEI@ASA  for wgAa SR GBI
ettt fafafis etca gt a3 s —

Equation 421 91% 3 —
2 tpr=g
agatran we wgAla A At edw «fen offsrsr wwere
3 717 2 Mo catl moa fRee za © czhie wafe wa «@ah
qd2f| «Rara g2 faraa Tigm (3 waca wmad @fke waf @
g0 WG | wditd wfaffE maa aun wWfer eltersa wiws i
39 ( square ) 372 g3fwrs (a5l I0A (qeTl (3ira, @ Hiwra
x* +px+1p* =fr+ ib?
adte, (x+ip)2=g+p
%3 fire? ol 33 x+3p=vg + |p*
WEAT x= g+ ip? -

a3 fagafs + fo AT AT @bl |

weaEfd 9w @ Aa3el s yAf  camifazan
o IoAE B3 fada sra Seefersica waaa Nakw A
Wy T A%, IWCIA AFe @fFAq fad WIW (FAR (681 FTACEA |
ANz ANGA (7 2y 393 AT IRAW ARG FAATiEE
tEwE W, HIfRfes s%a2 ALNATe (4 32 AANNA TANS Teq
a1y, @34l &1zl oA a3z Jfan fowea 9 fre faea il s
A2 AR ILAAN I (AT AR WAEIAEER Qwafive

v



tbr famtza gA@witaa i

epF Wiw A4y &l frare e oYl Al @ e aftwte?
witfifes sz Atstty A9@ia 2@ swwg | @ifafes w376
@2 mm | oy «els afarma® (Square) ARIA ReH 2WE, ©f
eYl wAF gia3 €93 Bl@a AW vy BTA O ENA W
A FL7 auA  gwAshd eIl @fewmta  =iaisal ztate @
TS agBica DEfE WAl i e @lfew iy R Al s
Al WY A1 @3 593 3B AT WG AP F0eA (T HIAIA
wifife sl Agafrss A slarse A@ced 41 &ifafe &iwl
@ Nunfis 20w «iirg 7 Sitaa Fpagse A9

@ AR fA0AE (314 B2 WICE WA KA 33 A1 QIACS
staem Aefires A1 fofe 2043 =zama dmdfrea Tuwfy,
G FY NFA IA@ @ ACGRL CNBITTE gfFAAR zem Tfew
43 I e s fiefrwmi duificer Famad Aol
warz ate farw; anfafes =swnfa (Fq alige ©irs oftem
qm AL SiTea miA-fewy wae fmEfagsd oo St emfes azaAig
Feinafm @l Bl B o WY1 shRsadr FIsEAd
Affefly «x yafan sfefaqra Aefeza e Awana s
card Roder atAtea “The Hindus were more analytical than
the Arabs, less pure geometers; fhey had in addition the
idea of double sign 5 they transfer more casily a ferm from
one side of an cquation lo the olher, method with them is
thus beginning to generalise. [t must, however, be recognised
that as regards exposition, their language, pompous and
encumbered by its verse form, has not the clearness, exactness
and scientific simplicity of that of the Arabs” [Legacy
of Islam P. 383].

+ “Arabs indeed were .prima:ily lgcomet—.‘.:rsi. they did not
then conceive an  Algebra existing by itself and not based on
geometry” (Lagacy of Islam p. 38J).




fawtt grmataa 74 %

BoArare wurara wrdy §F wwea Afs v Ber fefe wrad
FR-DCS| AWA AT ICAEA (7, WAT qsfamn Anforsa @i
CYrF =P 4ia A AAf23w Fars wrEa cavsifacar bz o3 2930 29
1w AYTBIeT QueEA T 1 9w 9877 3 7] =g, Algebrad
=AY A (AT (A Y TetAlE I ;W CaiAcarEicEg’ ACHA
stesi] go1 wgATHT D3 (7 93 I ASATE Teeife 1 I I
4 a1 yAfan awmifEss o car facatelr forsa waram
SIASITAZ Flarea (7 Atsiasf@@ Quadratic equation4? solution
CATFE BIASIA AR AW 1 GF Al A AatlT g, 53 @
ANFAA RIFAAGA 278 7DD AWML frz g Fara 93w
wize =RWA @At 231 wififers @w wifcer 179
AAITAZ WY (LA (Reul AE JWifEE w5 ws sfqerve
coaf@ e Awgl AWzE AAMiAE 9 I FA AWE)
«® fiF fara gafan tawifae $iwe oF N3 o sEel Jwifie-
A4CEF A wiforn oived @l e At Denlls, Afbe g
wifafen Aot ARarer I9 99a =W BT fFedw wea gk
IS A A | AT BIG| WCIT AN zeul WAYY, FE IR
bamtfawnd atwa el 9ty fics ard) ferma =11 S swpivza
fon for =iatrs fon fon s 303 (e wmieAla @i sge
wiferss el epma I3 (FAT | @33 AlElE AT WErEe IF

Btz eitY @fira IS Attalf I Ay Ad I coware | PARM
tamifias 7ie? wn gf s

e —————— e e —

+ Inthe use of Arithmetic and Algebra in Geometry and
vice wversa, the solution of Algebraic problems with the aid of
Geometry, the Arabs far outstripped the Greeks as well as the Indians.
To the Arabs is due the honour of having recognised and emphasised
as an obstacle the srrict distinction between arithmetical (discon-
tinuous) and geometrical (continuous) magnitude which had s
severely impeded the fruitful devélopment of Mathematics among
the Greeks. (Encyclopaedia of Islam. Article Handasza by Suter.)



Yo famta PEwiar 7t

sEeitaEfia sptfafss “Antdiran sfeaay sgetafaqom sug
S g WA BwE wioA Fwz 1 wififer Aztm o At
feSw stat #Ne2cda (Quadratic Equation) fef feme gwastts
AR FCAEA, 936 Tetgrd fatel o T (3 A TR

x3+ dox = o ANFTNA cAte Nwsififes Mam aranaEa
9| YIZIA FAA ARG FiGITT

2=k VT T X
= - S+ =V = —2 =0

off cate eyt aaem frcn, arera @@ cata ABIAT Atem A A |
GrF% (v wfifes =%em AN IAWAR WY W ST A
cstol Ty, @3 Asfad  ANidiAE ACF ArE, Mqefa (Ave ficy
firares | 7 wififes wacaa =gaae 3 wae cabe (e
AYgznem | eaE wNsaficr  FBNT W % Mt
s fERid w1 few, mam B (ORI w9 @3 A
fenta? Betfys 331 srmre | @t @3B 3T 9w ofn afyrem e
oFta farm o> frasta w1 @ e g 3 ww

w3 A3 A 3Ty WIB AW

% =5fafde af w31 913 WA I#A
“g" (7% wfafig a1 ‘3" wa erem
Igr w wA «F 97 @ A
&+ e AEF 0 3N 3wy
fita @t e o 3 579 rda
A% TTof 8 2 e 3ata st |
(T97 A 3P4 “3" 1 AT TE

(3) 8 x, @3 x (% At o ffra o =
Tge wififer owll A% =4l 3y of wa @F wWh eree
gt ox ARWIR GFF WD LA ‘3" 93 WA APUTS g




famita yFATiTaa 71 vy

calst IAMa AT A1 TAM OFY| FTOMLT @F FA AT R 8 @
%I AWAZT oftenl FA|  WEMHA AIIR AG de IFEAA P
cem mmEl ‘3 M oww e i Fre @ I AW
1% 3y FeR wEeta oA ort Gl cn 3w fow od 33
LI Sla 8 @ Aleq] AMIT | e (1T 30A, o @ 8 T &F
il =i y'e WM Arejw ANECTF ed.320a% 52| T 9T el
Itea Tew fre e w0 343 33 aw Bl o sam a vl
MIBIza ©f3 “Afasit T 231 22 + yox (37) fot@z aferaTaa =es Awjd
37 @6 el A (square) 773 Frsia (2w fom) 1 @3 ausda owaen
51® (2% + sox) @2 %rw stafvrs y'e wfaairaa s® a1 @ cu1B cufl
da omaEn (A e xye=wig,
s afa comawa 2z ke o zim
wen wAmd afbr owawm uee
(x% +dex +3¢) | AlFTa 7yl wyAlA if
2 4yex @3 T A 51 wWSL | <
3em 1iba Aol omawa 213 ev + ke
=u8 | (7 Ala ofwn vs, wig afym
Gmr, @ A s sgawz? s
Y1 WA RHl ATm grEa Al (+)

@3 @I g «Afmn e v, @7 g = e e
paea A Afie s A, wdfie ereis @3 ye I3 © o
Afmas gifassta gz =o«a «ifamia cotm ¢ wean wfafid
wla g A (r—a)=0| @ (4C3B  enlq (M T ANIAAA
SR WA AAG © | 29T 2o ATF SIF (AT WAT WA 27 |
w3 @ 3%% (u @ Atgrag 3faafars g F03 3N 23 AT IR SRR
Azats REATGAl Wide THY B0 (oAl ZCAE CRAE ST AR
gl A wAYAR we fafee @3B fan e =i
B a3 93t eafe ndnfutarda 23 =1, fos wgafgey fwmdl:




83 famita PAawtam w4

ATF <B 67T 5991 NI AWH e TANY A7 ; WS wiHA eiFfess IHIE
faraw zta ors |

HeFE  fagin wEm ANFAIIe oy FeFTsE @
sfeaawR wifafea ststar fowes o 2 4182 @ srwm
&t AR @FIRA ANFAAR 0] wwyen 92T Fo, SR @S
aT fmifra 73 Hoita x2+g=px O =taies cfifasts
wgAlE @9 caia | @BrF cq %% oty WA F4| sTICT e
fargard mwre vy o —

G —(p—x)2=x(p—x)=px—x2=¢

G (WF x=3p+ VP —¢q ( o= fomr )

Borare miEdd Eme 93l wififes wiyE gy 33
ZAe GHiTA AATHE T A1 Affe AN efiar ATTACT A3
emite @3 I W@ Agtw ewl Tww wIe @A Wy (A

«Fp ufenay ofinfrs om| wyfm T
mm anwwfee Avw fEAT Syl soace |
. A czie, @38 af 2y feawitmm ww
X ) At FWA ANTEA 27 ve e Ant
v e Aty %1 Awififer starm « fteia
() x?+35=>x %I fIeslrs Futaraa
iy BAln wrg fo WO AR FAET AngiAefan «fF muy
TAME (1 Y0 (I THAfE ;A W @3 wBBA arvetr e
natytcAn o wmEAR cred o, 9 (AFT @A Tl @ - fare
$v fr fafas =taz fe=)

“ge (T @R AT WA (ASW AF | @A AR wA] @A 9B
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{ The peculiarity of the rectangular ttigngle is that if you
multiply each of its two short sides by itself and then add togather,
then the sum will be equal to the long wmde multiplied by itself.
Tramlation of Algebra of Muhammad Ben Musa ; F, Rosen, Page 7T
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alrenifen ZAa @E faute femq) e ox sRese I
TR WAFRIAR 77 44 Afeoq 9 wtqacasf gzl maREe
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oo | wigeran caid e wgeite wWmAna citas 4re e few
FAin Foae™ +g wifarafon it fita 18, cilefmm B fofe
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FAN G| (M A WATelA wfedy edize TEAA @A 9
etafm iRe ugHira f1f@ w7 wfiata e we | WA
afests w9 A A2 sften 3 wF oy S cimE TR
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_ metry ) Rzl (Req TFIA wEtafAwa srAeS oo a2 WA
71 WBWE WY (IS (W (A ST (FA AATT AR
SRt F(37 A3, SAAF@ WPATHEX VT vifwen @ vy
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tanifae Adwacdr ®ma zrave, wta wwbra e faretafafen fos,
Famifas catetz AR gtz srae \*  aars e fartfafes asa
qAAres T3 AT A3 Aww we «2ff w@ha REm @ yeEr
wAlizd camifEE efesta T 924 3faca om

wiwiraaly Nesrza G0 aiz ANF29 (Quadratic equation)
farg® frdgstra wtratsal Facea ) @atfwns aNasada fire S@
¥ dsfem f& af @@ 1w A0 A 23 R woqa fw wwiw
A% Awefrza 92 =g i ATIIE  ANATAT Si7 ATS
QAN T2 | @2 oprd @RfEE ANIAR @R BABAS 7
At e zae wyife waal wifeafeaa oies e Fam
W2 wmd ANINAR TR 21 wEqA @A AW fefN FfAw @a
Aty @7 AR F2atn 6 FrAferma ) oA wlEmiEEE @a
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® [ In his stereometric solution of the cubic equation involved
in this problem, he made use of the sine of a trihedral angle. History
pf Mathematics. Smith, Vol. [, P. 171 ]
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qiTE 3¢ IFMT 1 QEBIAE & A ANG AR Ay
Bfera ATG ok iy +fy fef =ifFafea atta «fifs =)
Bfognng oAaigfes wH | NAIFRET WG FACA cAfaiiane
ceaf sarfe Wb wAR Al W wwiAfer asiz wfuy
carFyTifen =wwatta finl fawes siw 33 qiemA St alfesim
WA @ FINE IF W@E EIHA &130A oftn FA0 fReAm woa
AINFR &rejF Aweafes faucea Angz fwtn aw fafwces
ef 397 wfeam w%%1 =fFrafone aafm «3f fasicaa  =wenm
cate1n Sty fAze za ATElAd} (aWEAE @i IF FeAICes
w9 W QN AR W FR e 317 afesta wima gl

wifFcafion



4y famtta yF@ntay wia

WA WA Zn A, 3We wAd WA (RISl wAR Aite i3
LIRS

wifstaferm effests wiva 23 FAfw tamtfsmra Fie? |
et 8 Afw wiferaferm weaw fAra w3 e sireea
JIAEA A FaAl AW A1 2 eem AR FwifEers wife
e Bwiffe e € VYT AW APACET 93 aba «idm
AW (R @ =ifEaforag aiamy Ber fefe sra frwa ofee
TuiAefFm W@ wwaind oA At Afeimal e @ fAne
WA Wwaty, S@e (3 wiem omE Fwgife fow wiAeT o,
RN 435 faree s 3@

WA wiEAIEy “fesfas” arg fatiaa o1 A9 ey wtemEgi
QAT ICAEA BT @F [P Gaad frares | $rA A0S AR
() Fefares siew J@rza ey, (1) ANEATS ( Proportion ) (®)
WHEA @AvT *@Fa W A=ty (8) WA AL SWIN (¢)
Wer wim % A7E ANAA I 4R G AW WYl W
_atwifite el 3Tad |

SIER GCiON

forel s @32 eigta WAl 7w 3| @3d s gferen «ifwsn
fRCT0ES, A7 WOA| AT AACER (A4 TP | AT A e e
fawitaa Saizade e a8, (7% (F19 2:rWa W3 T YBTAA (generation)
AIE W3t T FET AW, <@ oA @ sfemm famm o

¢ {One of the Italian Historian of Mathematics uses the
happy phrase that he had *a genius more divine than human” and
Pliny calls him *'the God of Mathematics” a phrase which one of
his French translators felicitously renders as the Homer of Geometry.
History of mathematics, Smith, Vol. I, Page iii ).
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AL ST WY (G51AE A T3E digE A c@E, F6 Al
Rerigaics wigd g@f ol T A w6 A AAEE =R
foipy wleiRE | @ Fteifes fome afegn 3 ke T3
wetdia IR T Srean @2 wfe Atz Faese ofems ) N
AT qswicy SAA1fEAn 20 atgarga e ga1 faa =R daw 3
eifen sfaw elfes), gai A =1 RwiR afesi €3 a3
& efeeta o A1 =S A AT AN I S0 Forein «d
S5 alf ) @arsa W Tei fFtd sim | s e Ay
A, SaiTe Aazer, AfRed afe w%Y wepisia FAE ANF
e WA Bfeg | Al A fefa sfmw wiwmigas
AT G ATeA | Sia JacAde #Af3sA wv 1 fafd wiiaf
Ao Afowta catfeflanes wage 2u MR SRS %1 dF
vgiifen afes vua (s fmia efe fustfas za1  wefiiaa 39
affes] 37 AAR TR 537 ITANTF T 2UI WYLT AT @]
famica woced ouy 33 coee | w9ty (R AwAnAE A A
wwAiCan @lfse $ra 4 #0351 A3 0F A AL AR @ ovw
AR WG g cE@fefamian cFa aad Sz A% feian
Bfenica dIAS AATe | oLa (A elfes) o (s ALE A, « ea
WATY ¥ LI Al

forors =gt afvst < ast a0 sawa Ay 1 92 Jaae
Atx TYFCR WY FIFA FE, 1A FIFAR A1ZW 9% AMZAR 4R
A o AR S AeE fqeie (e orE AweaE g R =y
23 1 AT WHWTA SYAIT B (7R 93 $i2 AN A HYIA Ae)
RtfEa fIa Wifg gagiag se $wa fm@ o Al a1 =@f
Pesgate (T3 ST A fQre Afgenadla AT @A ot
$iza afesie fawmitad Wiz fa«gsia wige 291 fawl «ifa7aifag
sz WCE AeE 797 Ui, ad ¢ aAfedifs aite s w# 73, Sgzy o
wHfAlTs Wa=zita AT A (AN WY AT 43 A Mot



W famita yrawitaa wiv

FACT AMFA | FA 1931 wi-REirag wFUA7 &9 419, A
2GS A=Y 37 WAF A7 waAr ;A | @ el =S iy Arw
frg® Fr3e (wu-farmee wrae famia @% F3te 31391 W3 sifa=aran
AHL AN (AR Ax [l Rt woires woon afvsing
B1%7 BT 30 (F1A7 Arwie 27 )
Ty @ity AAY FIGE 4F WA IA O, IIFA (I
faee RECy WFT FNEA AT AteR Ty A1 ATB AERAL
e fEEdl, @itn fow Si¥en A WY @wws gF ©1Ieq A
sitenl TILAR |« 23 $THA CAIZH TS AAfR6A 311 299 (3T ST
e 3% 763 7 0ifs Aite a1 siew Iraw AT, ©1F W IAEA
7B AF0T | AT S(AF AW CNIEtARE AfifeE eifvstaey feraw
M A Z¥ | AT AiEE Sl Aamia fem uw Aefesra fefa Amta
aifwta #fasn fwoces | sifMefs A steemm faram Ads = e
wiga ferom wEs e wfae awwl  wxtara [Rewg sreay
( especially interested in mechanical and technical problems ).
o ffu@lz oA ety Jfedicy 1um sibl e ATem amid wRAMA
" eitsR! 5Afew, FAMN awifFsn wya e witgen ¢ «ifaft wAfammem
c681 ST | IGA1A Pooiam TRl ¢ wAINA cmygn @
syagin FfeEira wmie | wwavl e mifeatn et »ta afagw
arga (@AES Aen S Fgnat ool coust fudhn ags wram
e wiyea Aweid Fde Faq1 Wua cawmifarea faa cu siof
a3 m @79 FeaA wiRaea faifae qiel Ay o oAfa) e
wiutg ; Afsstfs fiae e 85 7= (53 e
<% wng yAfaw awifiane fedia afe Aqree fyn famsw

+ (The measurement of a degree which they effected approxi-
mates very m:_arly to the one accepted by modern science ; Scotr,
1II 460. “His'mathemiticians accurately measured a degree” Gibbon

VI 35).
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| fas @@ Ars oA A w{iFs A e e stfafe
@E WA obta ¥ AT OO (AT FT@EAle, I,
aiE, Borte esfs RfeR e <tfArn o 2w FerEre
eEnaga Iaa ST TR fFmd 391 33 9% I SN
yfratd) A7 w1am v ¥ 201 Ed FRm, RS e w2 s
&9 ifafe BgsfEitaa zits Al <3t = e Wi 3t Ta
Bt ICAR | dred 4w fufq A wE 2wy NE 9 fenesta
ora afyae 57 | Yus ¥ HCH ININITSE $i3 77 cFiea, BgEfamizaa
€Il onalwes Beowiips ghne $in yeriz mifzs Iwe faray
araa | Bia Al Wiyt wal feww fadla s sidm cottrem
witree wte fafus ww) wr oy W AwmifewE awea v
fazasal sarm AfEIR wived oTS 3| SHAIIT PRt v
Fufen A fFa ¥l e (@ifEE e e g
TSATHA GLTE 4O A A (I falz A7 I AT oy @S Wil
w9 (3R fawa opienm weiEla wx e @93 R aFh
e 31wa Bofa 78 712 7om sfearmife 5ra a1 |

gze i@ wigr Ags PEW Qufemr am wws
shar wusl @ AW A f@a T WteAigar wwEen Ewtfe-
(%2 @TBR] (ACFZ 1 fmn AT SeAfE e@ wm) sraead g
AIA AW czitAe SFE (FITT ANA AR (IF AW TR AL
B AsArea 44 4w ffda Aot w3 @ s e Antam
3 Ewmifarzaie @ Aes f=m =twe [acea aws =3 29 =
Beadl 9N (NMFIR WA AT IAAS WA ALA WA @ Ay oty
Ftw 30 a3 yAfae (awtfzods s afaga Srears ars gwestir
Fiew anfica facaeed | Sl @2 gvane 3o fefe w3 ofadl
=tyea Funife fra A 319 stana

@3 A%y awifaaa Redn A AfRgA Steam e
g @fs wmr 3 MR AR W @ ISR ASAT-



b famtta pmitaa o=

wropw $ora et o3 ewita? AR fem Al a3 wawin e
damtfarna =t wferte e wgfdta 4 farasal Ian AwIAFE
wAF 3G 39 (AwifArFa famia afests orn $iwa dfes) a1 =
Fx fom ai e founres 472 crepl Wig 1 A4 A7 TURe WifIgS
T ¥ (afw mivte oy sty azawaifia afEfafy e 3
¥ offeeia #fwa 73 | @ ALve $liva ARGS ST Y A TSR
iz wr93 afF A fuafes zace ©f A8, AMGTEy wirea BT
wifis ofifgfors Gafis satemm wr CGle@n 43 AW
sfim atte |

aFifegrEa €195 (The obliquity of the Ecliptic) A9T% €4+
Fiae Az WIFP A2 fow réata awifra o1 wE SR fem
&% 5 fem =l Ias ore | cwifefamitn @ qrs @ =rasa
¥ O? SIPAIA WAB (| 5IHAM (NF oA gAE A @ AGEw
(variation of the lunar altitude), %% (Apogee), ®4¥ (Perigee)
@Gl wine 30a3M 747 WRWIR F9 I7 WygAan Ay fwtx w0
WA 4 e | coifeflimmm Sfesm fudta AvTern femita
Aew fafes | wigiaa WwitAa Soneew 0w Ay canifefamttas sitaiesi
wize wwe A AfE rma faw Jom g wa faa stee
AW e W21 IAd g2few fraatf s certfefmin w
wgAtta o2 g3 a2 sjfadia fagacadt e wRARsem RIAONEA JTEE
a1 fifia afea wa w92 woavigme ARada 2w a TG
famitaa e Faig | Fatstee Rl 9 A70F 39 S G
T Al @ ey wifags 23 3@ YA Stgmoew §ta ) Sieeg Wy
¢% @ faary sirant Frafecaa o s wiat qrm A qeqa A 21 o
oI%] OF AAT AN FALH, 9F ALAZ A A TG Az Fwaifr
sfefafy fimd area, ciwsta ofn fed @ISR AR AR WifFwE
fafrs =3 crel  @ifeflamigaa agea a9 afem (gin
% (Apogee) 4@ %9% (Perigee), %4 cars qrfa yaex ¢ fFaben



frmsits prmitR #is by,

A1 @ A @ W AR W dw e e
(amifAFey WS SfE @i 33 A6 931 «iva NA7AR 2IY
wEFAFE *A TS A5y [T A3 T 49 sifw 4@ i
9 ATCE PR (I A fem Al ey AR TAl =g @ Ry
RWFFTR WA I3 ) @ (NI A 23 Y dn onffrF cx
FeAld (uita A1, @ i3] =;gaia 3 fArafersa ) St 38 A9
BITH Atz @ cFteitfiFta 44T ez oy (R WA I3 RwiAr
wasifer «td WAFH Ayl wR FrIA | IT(A S AW SR @
ArATEE cwrtfefamicam A T stfraaars AT ITAT 9n
% BITA3 BiTAR N SALIFA Fig At 1 aF e Wt fants
tamifas 3aa Waraw g St afs EifclimE sifigm e
78 AYHIW A WA g Sy Atew T |

Geodesy 31 art of surveying 0% $t7 «F4ifS Iw3 avm
AFH AteT T T 3D (3 F1aa Al (I @ BT e
A g3 I3 frares |

9% feq It sty Y69 sien aiy 73x WoiANT C'lﬁ'ET‘FI
48 | Fitwa ggia AlE @iy atde @A gty 2| WA geqF
W1 Tig WY FFA IR F93-0 TFH gAY “ifes 2w |

&F @ =g Astaa 9 qrd3 @ wae | e
WAT AW (4TFE SFfAmA argieA windite =gl zewl oF
Tafen wYe I ABHI oSt Afg ez o AE L AW
™ =rgage ABRmrar sesad At e waldl drgg wEd
wHIIT LA |

famttaa fafen fRetda wiratsats a2 Ay waAifara 331
wiAR (amtfAsfiem wv 4’ fes ) yAfm (amtfasfmon fass
[ITAGAA 9F (T <ty @reF WEs 92 s s A%
Ateq] A | BYaFly fara @q T3 WIFIA AlF A (FH, WG T
(amifaFeld fAras neasta ox i3 o1 393 @32 Ry fraEsia

3



-

) frmtta yAsAitan wia

wAffarae Fam coaw giAg  cste, mAw eterm Stopr 36
Tebl Tqw cxits ofwe, AlAl ARy WAt FAm el caite
ofta W13 | w3 @3B fareEy weAstn (IWmAICRT A0 epia
fagm | afie i3l ereas fAmaa o #7Fn [{Em s wimEsa
FAEA vge FRA WA WA AfaT mifEFed fFetem
@iz wa% SrAwdm A7 YA SteArsa R wieT 3 [
A 3w AWF TAAfE WM A pAIm amifRan e
wgFad sigdge AF gia A3 Stare ffecm ed R, wtEfs,
wfaw, #fafafé ( mensuration ), @sf® fary svTafm gy ekus
a1 o ARy e cifEIYien cfEwvr M s@Iefm
w34t feaE “Liber Trium Eratrum” ata faca «ifom sty
F | EFAMA aEFtaea AAfawe I O @R g A W
fawafs qatar wAlD HAwta AR6w v 1

fmttmm @t #3 faea? sigam afvsta fAwda fRoam
W3’ Safe fmmef wivt @ififs e afmizae $we &% @it
 ~ifieg Atent Ty Sz s @Al w32 TR tamtfie
WG S TFA L4 (39 39T (mechanics) T3 =WEaal ITad A3
37 al13 (F@tfF a1 (Heron) @7 #0371 Sigaad =44 65 =3
@ (A @fEEms cifFEssEa ofy Woares s sy A ;
9% % oiteitA (Pappus) &%l =117 (33 @ 7505 faos fog wirawats
I AL AjNefe (N AR AfEre orgl wifRwts Fraferan am
gl At Al | 9F Uty @femia fica a3 SEifae ww IR Srewms
44 +ifig $t2 epifas Fgateem o warafmn ato2 faes femr 1 a1
At ey F® T3 1zl wrs | agelfen e @ am
TR ATAGA ©fF AT @ ANAR 1 YA SgWIT agtaAr B
Fed 1R oigl wEWA ILq W12 ; @famiian desifes fagm FEe, Tw
2 Igelifes @dE atim  osfe fawn farm ahfre wta #vstca
Siran e wfed) 3GalT InfR@iar, fwmi B e elfent



famita PEma wia vo

o P SIYEEA AT | WA a3 Mm@ qeA Y emaifs
srafen fFal ca AYH WA werSR (AU TW)1  EA @B AWEE
FBIRA®l TIARIT FgF A amif Ands agie
791 @32 Bdg 463 I3 wrArE A SgAma wEeRdia B
fE EtE am A gl gld 92 iR M Stgan
wgreld! ghieafen am qa fQrme, $vm wEAs sl (T AR
epifis wift caew A 999 (A FA FANTA FIM Tew ALY
e oFCF FAopal St Irad ferwral et o 3l e
R ¥ FeifeBe Fia WRAWIA A@A 7 FIA | AREFA W
ww A% (AN (automata) aFfE faficd Stz wge @itz «Afaen
sieyl W1 W oY YA RIYAFT A, AT WA (@RI
qo T ife b faess faage fasw ) agenfs i @
w3 . Bfafgifn 3& oy e $ien ei-ifes ue ol gee
Afgia TAEA | @ ANE (7 TS T (7 23S W2 A0S LA Al

aifafe yal @rgaEwas rdd T amifaom §R @
Frafem oz Taraiad A9 47 @i ¢ 7Y 7q NG TH 43 sl
9% FAFIATR A IAl Sreaed Fiew wiwe Tma I Bry
cFea fedre fase aal wgml WiRen witw w3y @iey 1w
B%13A ¥l AR 3BFT 1 9% fave 1S 637 48 FA A SR fRed
5% o 2oifF 4rs fasw ¥al Avesi, (3% (317 c3lea fom o fiow
T wifafen w3hb af© Iwirs fag | @ w908 1 @gm witae
3734 | Conchoid A3zfA ¥4 (F1F (avfes w31 mgaein faa), o0
fam Az $E aun 44 andF | vl S ItER AR
ficn fargrea caawn a2 saan favits zagmifie wifism araw )
$ira et wifefen agdifee? sagmiB afwafs acare

TN Egay StARsiA statd o awe S7ff wasE Begi
farwen ofa +fd faRa creml wmicy ABT A9 ©f BH AIafd
+fF5ae “tenl =w A% Siwa 4% AA AL WA AwifE
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CITA ¥ A St AN IS THOAT | @ AGY SRR (T AN
argiaenia “Afasa siteql firare i3 war 714 affs agiee wiel whrEa
(the book on the balance), ¢star#F3 +ifqqi4 77518 @7 (The book
on the measurement of the sphere), §3% faff2 M W=t
AvgAts fadm f339F 2% (the book on the determination of
mean proportionals between two given quantities) i |
agiitaa fon fon fsiir W 3w «ids) Iafm @
gits faAeia & alte 23, i o5 Fifife 31 o5 Feifre @rs
$HR FFA (FIF ArEA AfE36T AAteni W A | =My S1ad
O aiF AEiE wgRArd wa wiifafen @itana zate @ sifs @1fF
GRUIA QTEA ABIA ofem PRITE | 93 «FYIA O3 SIEACIZ FS |
I BUAH WHATHEA W A “The book of the science of the
mensuration of plane and spherical figures” ¥ feRts ITT
nifoce sgfes zn1 % =l wgatw fefe ara M. Curtze vt
WA W R FAT 1 ALE REACAS Sl @ared AN F A
. e Frea «fafe, fagrea feal atg cws ofa «ifafy fdfu, g2
(Cone) =9, (itara ifza e wywgda wtywa, (Fea faediaad
egls ey 7 ais gaiga@ Jdwafrea s afgn s

Stetfoe grate | I ARE WA 436 Uy Srwd AR @ TS
NIt ANt TA A Belgs (Ellipse) w34 aifrs s «F
%A Bwiacaa AAE @3 Stpacea A feafee | gl cavem W
afM wfery Beige =ma F3317 cu fapald =rermtm Attacta ~ifafos
fr wWfEwE) Eitas «F Stgans | BAqra il oofag afe
7T CATYE B Sga 21 wifags zrate | Altads wififes weam
WA BAF fasa ara waa fasla za few Segrea cantm on fmw
afth A2 1 SRITA R Boia fASa 042 sth-aene) fadlps wonce

af Tl wtvan AwAEree ua fafe W alzd srafetn] am
Ay T 9% w9 aaaifela fzama S Wiy waifgn wigetd
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74 | o74 fA@tra wgals Sirm w2 oid oAt a3 we o fa | A
agiff Awar ox pien R wgTe ) 21T A AFEArE el =9
AT BT (W WA U (SRR (FEiiea @3 il e
PR TS (R 5331 @ vt wAafrr Al o Aframatfn s
g9e (74 73 (i) farerer fimm fdia Aoy I w09
awdy wamfa AF Awe St s Frsren gred etdaoar
WA “qitE oita” «IH AR AT IR @R weo (UTF w9e
4 5% Ay WFt W ot Aftawd I siatw | wnfE qIATER
muy cotel famizaa =tatal g wd T fArse amw #Amfa r ad
AUSAT | STALIA WFE I Siewa femiad 3¢ wpwe @i
Ay | fagnedy Wy WIEAISEE OR CNTRR 3AA BA| WY
AT Ain f[rwgeica Srgaratey )

wta-Awit Tafer Atw fdfes Antree siesy aifscg cotta |
feifes mmitse @ A9y 4 WifFT © WitarsA  <irew oL 3T | AR
fawmts, o Tl cota «s =i frdarea AAfasa firea 3 R
0% fAag g staeditn 7o dacen St Ial (3fS weew ;9 T
(3t wz fReeg fagn 1 oy #am fREcad Allvsia wielsa
TATH SR I 21w WifFa 1 wrd witAw e wiffraa Wy W
sitfay 7321 gfFe ) whie Alzas afs afs ofaeel e Rwifae-
weE WA cure cal c2f© vge SifHre wme camtfentd ey
wamaz, $13 miA ABAA AT {0 ANHTAT AfFA) AT
% (¥R 9 faren faars A=ojdeirs wRe J (wF A3 Iy wirarear
cutst crenite, wiffraa wtgre sf7 FA ;W AHT @ [ew faeaw
Roeon! (At f209a 331 (21 A7 A 27 A |
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u cfEeirs @as IAS ABC ATTVAe AT AXY wAFT |
ugs @i Al W afeuiren [ elfeste wima F
Hrata® 59 A, T FW|IS (W FAEws 2eyta AWIA| @, AT
wasia siFa wra~icd SRl e (0w 7 afesis el
cwenl  SIAT (A FBIM [IAM A8 | TAGE FAW Al coMY ACAD
effes] s AFI0a7 AGAAT QT s 30T ALl WA
YA Fratl W WA qMeA A2 @ 9y o A F2 A9, A
fera @41 =9, lf® g0t a2 «afd ooz W | (3B e (w1
w@l® IR (AT WG6 @fewia Arepd WA e 11 o giE, wn
oty otz Ast, o2 FfeTare o3 oiqm e Nfawy | wafFeiad 77w
welMa wTen (Y (IWET WIS 23R I 39 «fesn fe

. Wb a3 e fwta soire wwn s gieta Facs Aud 54

BI2T 3374 (#1312 Azt Wiy 2 wiras 3aga cata
B Ia WRerm WA cuaritfan aufe smata eyame
sraa T wegiaatfa atne o Afafew | sfaam wvasts i as
Boarea @R A WA 932 [uie fen) e 9F wfews
wrel Bltarea & 51 WfEHis wdr weea fFan e 3w fefy
Ty cory fegsia feom Ale FE | @qiAe TR e wgdam $a
ww=a e frem fen oo fara ara fofa auw Ststa wisifan
( Money changer ) TJ3A1 FAT IR G AX WX ST wiwa
seam 5t FA AF I | UIA AW czirie $ta witan Swin
weiv | TG & PRl A el al R Remtan s
(it | SINATe AW Ei AA %9Aq AR Fare A afes
iR WY ST ONF (FT WALA AATT AR AL WWWTEA 3t v
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WA TS shaA cwE At gqa wiatn Ratedl stetg
517 oitos @@ &1faF BeltGraa &9 ffsenl il wize zate=)
OZRTAT cniziad A yA AR «iFea wow $tr N T e
aF Jewar fAmia sl APAHIA A3ERGI3A @SN I e4
Aawics feaferaa | sifimng @ wge w77 afesim Ay Awk
wER) 54 (5L | 2N |WANAT Siared fEwel e ebtip Wiyl
CY, CAfstaw StcF WF I3 AWNA AL WA WHR (NI
WA st ImE gnae «wdtaz wfealfzs Fea) oE gy
4@a Fpi $i7 wad oa «F wrar A3 ANCeE Ty IR e |
T8 WNACAT ooty e WPWIRA SEA (e Strr wsEa fanifael e
afat Auha Wy cArFe (OrA Fre Aww grafem g ord oin
atpe 3o fofd yaancad wfeaifes 3039 wiares ae Seasim
=A% faurrs fFer1e Lamifas snasd FRAfkm= | Fm "t Rare
siirefan 233 71fen 3w waea Wiy TAgiy wiEgEaEl @2 matraﬁ
HEIA @R STAA WLTA 5FT |

€113 43 7Y WIARNYAA AFEINA v2v GBH HHATY ITAR
( ®EArFa e A FF A (1A vov YR ) G ded YUCHA S-E
crmuifa oifacy 9e 3993 AR ASRIRE WIBIIA FLEA | ISA WA
va gl weetfan  Ifawa or affs zam 4193 7w
CBITATTA AMHI QL6 CWIIAAA IATIA ) caArEiwe S efeem Iq
Brmd F0A ASINW ABCYE AP ACIEA 3039 | yoifew sHae frely
o | el affe ewtaiara AT, w3 (vatTs wiwm At «fsife
@ &G ysifEre AR Hoia g siEa 2 Arefean | ey
w4a ofm witared fmls afestae (Fim Feda itest =g
1% 4fr A alfofe zear 44 A6 Yoifen &LISCF oW Az
FAS ALA AR izt 1314 A7 | gy Raan ws
wARifAe coita3, yoifew Adifage (awmifas afesia fns satfce
F[4 O BITACET AW ANEAA %) FLA (7 |
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fimiz st e @@ A AeA A wifRe zew
weaem A | BRiaraa 2fert fafa Awigsaaet SAA S SATE (I
QPNCS 7 i (P17 @aYs 7 @ ol (ma A=, E-2fezln
wafom ey ArF coua A1 [Imi fars czite et 2fesine
ol TEE | SRt A Rsis 39 1 g el WE fen e
einig | fiw e siEm geAR e SR Auw ffiv e
care RestTaR 66| Fat3e WM (TS ANA WFA_AN Mo

g wifEfead w7 gtz A Bafe wafem *vn Do I LTt
hﬁtﬁma wy fa wifafers fardy afest «ftsm feoures
$it7z AT ATelaE 432 geow feree ) giaTe (A% Wread )
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