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(2¢) Twelve spoked wheels—the twelve signs of zodiac (aram).
At the same ttme, M Mollien has shown, that there 1s no
reason to suppose that the zodiacal divisions were unknown
to the Hindus at the probable date of the Vedas —Wilson,
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qEe—ad F7 o7 § q7w Feaarer (Currier) (3013%)
Ag—fta (wgar) (30128)

qra—wgeT (R0128)

Arg—arerT & WO gmERarEr (10| 28)
AMeFe—ABA Iaxarer (30]28)

AR—AFe Grosarer (30128)

$99—wod umEarer (30128)

ST AT TR wFearer (0128)
Aare—foos Tt § 7w TReErer (30128)
ferami—aar (R ol2v)

AR —afrr (30131)

SRER—adn g% FaTer, 38 Frer (Ro129)
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Fq—STe & @& saarer (forest ranger) (3012%)

IS HY AT &1 @ g=raarer (3012R)

ages A & 0 7% faega o, SUre R e SEErar # SR ©F
TR @ L MR A 5o F o) FdN @E fGwrar e 2
‘afrFT?’ weg 7% Aarar & f wfrl & WA # Wy AR 3 A goEh
2 | 3 afrat (&, 7T, Aew) Far fi—ag seEisa 21 AR §94 9,
A g7 gEEANT WA goara o ® ah, <} Al ag afw T eam,
S g7 AfET F Y 39 FEedr @ F124r, qUIEr o )L A@r g |
WEES w4iq Wl FATRAreT g gawr S 2 et 98 S el
Rl oix 3 tRadil e T 3 G0 | @ Fr owAw ewEa
Rt 2R R T et g 17 | “qraaeydl’ o ‘Wil 3 qeg w9
F1 N7 AR WAAA afgere § for ¥ Fa 97 B Zaw aeft @
=qaerL ST A7 A7 SR R fret gard @, a8 FwEAr s 2w § feg
greafa & arsfas T A & § fHE W o ST Gar e | wifaee
I T oy ai-ad M AR EFA @ 2 | FR @ A GF =R
fT-RET aiafearell Srg ver =wer dET fFAT SraT o1, SR @ F
& foq age %t o1, fFefed ar fre ol & ==t %1 ST fFAr S
o, TEET 3T A1 T 2; W AT FE-FH GHR A 1 9 G Ry
2| 9noTer 1 R 5@ 9 @i I w9 fFER wnfimr fer &l
TEFT FTE 38 g, 5aFT wgua emar o Wk fer w1 W
TN H QIS FT ITNT ST § et ara ey ok g & |
‘SIET S R Feg Grgel § H9 FWARS AfFAr F o ada
30 2 | e o & 09 neR § oft wgErT €, 98 of 9w ot
GUH GAS AT SR |

AFT-qFAT & AT

a9 R =T FEAS el Y FE UFRC ATE T o ST R
AP FATAT, TEH FEAT TAR (BT T 7 &7 2 | s R 789, s,
MMM PR AT AT NI agsw 3 3 weqg,
FATAT, TEFT STTA FET TR 8 Hfo7 2 |

a99% § TF 7 A AT 9FR $ agelt # o7 ada

qefEaterR SISATACOTT ARATT F 0

WA Ir9ed (AT A ILRAW ), oy (Swreht) &} A (Treg )
7 gL & 9g 73 T | 9 oy G I 9 e g —dae =

(3R) aFe 391§; FAUFo 3218198

(33) FuFoeq9IRIR, R9; WIX glo%1y ‘Frvqmzaganeafiy W
sty Sz, ST, T, T A qT



§R Surfre fre 9 aRdt gwd

qErg RARTRET AITA) oTRAT: TEST SISI’ —eidiq WA, €T, I, e
{ 35q ) =it sify (Je=ewe ) | @5 G@ MmN FT I
-éw____

¥ arean: oAt fAraswedst qamt wfy deag |

M, o1, 999, oS, wfy, weEar (ager ) N wAgaE ('t ) |
Weeag & uw wfvgw (3R%) B, ofk uF emearaaw (122 )R
ot 5 R AT Ao ar @ (B ) Wuw g (Q1¥) B, foad md Ay
‘far qearEr oA oratq, q@Sr @1 frar o] el St afy garEr
war ¥ 1 orad & ww W Augel w7 sifiswm @ gar ¥—Cqiffar
f&ear: o ST are AT A | orqe: afamar 3 3 srar s 1 spaig
ug il ( gt & Souy, geuy ) R (snem @ o) 21 3
ood (A9 ) e s (areq ) ¥ 1 3 qware (ueft) eiw fer ow-
a ¥

o5 AR BN S A | anw SRRy 1 AW ‘ermaa] ver | gawT
SR it or99dg § um o & ¥ —"ermearaqeearsen Yer + I’ |ty
& STl 7Y 357 %W ( afrr arak ) Y@ AR @ qr A g
2 | 28 qor %7 SuR ST X it as B frAr Sarar | oSwSe
a7 A SN I &ar 9 a5 wu gRr |

799 3 T Y ot areq wamEr | ST v aft # X w3 R
d8a ¥ o T R 7 owq A & @9 W ewar —‘memEEr 2@
WEERT WArt (32 o @ &R g ) | 3¢ 97 39w anfEdr R
% oF R AR WET I Frid oW d—‘smwEdwr e
%33 § O e W Iod TIel 3 98 O 37 Sug —

s sREraamgaaaggEi fafa gan

gueAEtal gagmsaediat gnaat ggsm |

. W gERd o qagyl afiweg | aufeay Safman
T @ A &o TR 91, 2 © G M, R000 FT, 2ooo it wifedf

(2%) stado 319018

(3w) w9 qvIR

(a8) @age 39119

(2v) sade 2vic

(2¢) Trat & gatgwmEATr Aewerany | sad o383
(2) o 7 diqdiwa: (Ko 919%eR )
(i00) |e ¢luiRe
(303) ®e <Igine

(393) Wo <12gIRRRY



g HrefT Jooms 33

i d T & Sow B ‘aTEry’ ot ‘erafEdy’ @
I F2 & fyare o A S 99T FQ 2

FudaE R Fz & i 9w I—sfhoggen Aoty | o 1% srmdia |
2t a7 3 farmas 1 RoILRRILZ-LS U—oalq §z & fiq o B | sa®=ay,
wF A feod (orald IR W AT ), AR Y am afg B (T
AR 7 ) | fitox zweg % oK @t R s B, HA—ay A frogdem
(o ¢IiRe ), oiix 5 a5 B ot gowT ot = fpar ST =rfeg |

ORI R T A MBI I TR F AWK
8 @ IuFr ot Fa ey e | F9 § feg R a7 @ s
T & GFar ® | 99 F1 fywe ae-odl ¥ Y SER gem, 9% FEA
FET 21

srﬁa-ﬁmug

FUAA & 2T FNE F[ TIY GF TN g6, FEIFRE G A IE-
Y FEITAT § | T8 g 1 WA ACAT B, qEg qOAw § 9w LE-
g (FgeArg: gawse, srudo RIE) Fr 3t wM R | An@w AW uF
nfag egdedwr @1 SR@ aEd A AT 8, geiaa: QAT A
wF @A | urfirges § qud o @e £ FE &R e Araed
F srferdy w1 o —

&4 qreolf ARI qETET B ATH H9F R TR |

RAFYSY: e R @it RAsTTTE! A & AfAgEI L

FEAFY TERTTUSFIIAGIIZAN TEIE |

ad fas o Fagg: 9 Raswrgan &t & 9 afeda i

g goad wfgared sgrnad Rl seea

Wit IZR ®S aWArT AT Flaed L& [ 1

wfd {91 FaR & e 7 SV harfasy: 7w |

& @At 777 & TR S TEeA wig gREEE 1ol

w T ATE ey N sl |

W& A FET ag 37 Frar srear gt

(39%) It sezms probable that he 15 1dentical with the Narayana, to

whom Indian medical tradition ascribes the composition of
certain very ancient medical formulae —A F R Hoernle

3% wifge oF sivadw @1 Iww dar gEleld (AT Y,
qo-ur ) # s @ | wraw 3 fagdw ((Rsiicu ) &, ok waw
¥ wrrgRfives (Rife 1¢19332 ) § om gt &0 sl I/
s T R |

.k
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Amrfas fasra 1 AR GRS

% wawtl & gad il soifa aifed ayolt gag )

A9t gaar frwaer nwf agwE) fFug afta amg ik

gefE fammgang gesfinar agwafy frene amg)

| ot g0afd Yaawrawd qam: & < afaRa ol

afawacy qam @@ SRS quA T a2y |

fyean fred gedl: gaven f&d sQg wan: @ 3

o W B orfendt & o A ord R, I g AW R @
$ arw o 787 il ot 31—

ag | wud @ ~ -
sl Bl s A AT — T gaa
2 | arfer Heel arfir arfér
) JeF Ankle bone T, Afors TF
Agfe Digit ugfe, awdfga | Ayfe
g=g@@ | Long bones STSTHT de®
gfagr | Base sfasra (eard) | &9
R | sftag. | Kneecap S, Farfes Srg
r3)
aF Leg bones ag S eRfa | g
3 | sifor Pelvic cavity | sitfor-ges, wrafeq shfr
F% Thigh bone FEToT AR q15- | T
3%
¥ | 9 Breast bore I 39,
shar Wind pipe w3 (shar) FOSHATEN (ﬂ)a’
) 7 3far
@ Rib piece ar, wreFafiy,
g
FHIE Shoulder blade am:—g; S A7 37
RACE
e Neck bones sfar sftar
afyy Back bones agrfer s
X | w1\ Collar bone | e (a17) W8F (1)
¢ | were |Brow arfasr - de - gz-°| AraT, A
FHITEHT Centgal facial BHTT * wﬁ’a’:ﬁ‘mas,vf
one
IS Cranum with | sore, meufs FUS, G-
temples RG]
ganfaer | Structure of | geafir, w7 - 7 | &9
jaws T afgq

Traggaenr ( 201%I¥I2R ) } WAt

W@ T —

i gfgdt = @ear 3%e
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wteat € 3N shafiza: | avaredicly alRtfraean o it
= gt wafa aiw £ 3 it @ gl gaveedt asaE
TG TR ST shifr 7 gartt vata sfem e § s
T atfa gEvEs AsAEEST |

S A +ft sifagee R | 34 2 fig e 3k o2 et ¥, S A
T | 8o gl ¥ AQR AT 8o wowY 2, 3 & %0 FwAdt £2
Rl(mr e d s ot 7 2 ) |

o o awa ((RURIR ) B T 7 8o BT 71 @ R
ageat & 380 & ST 380 U DI §, gol g oA 38 0 gl oMK
ITH 3§ 0 AY R—

ittt & wark «fder ( dacacer uwgshfn @ gof
sfiar gavemedfivas aeEaesitftr e @ gafr afes dgwaar
aif¥ ifon o mar sfvw gever AswElsy aman

sraqasrE A AT ( RRIVIR-RY ) foar B f5 ‘Praa & gawt
e ®, gafew B Pifrg frar ¥—aw, wikg sl afass | dand
(3 7 gfgdl ) derea-aa_3; F0f% TaR LY & Fea € ofe died 2K ot
¥ oot F o (B2 ) 63 W e gk @R B and it R
gehifen sftar 1 gacasd Fa ¢ | 99 aAqwrad @ #ifs @R wne §g
( costal cartilage ) uF st ¥ aur s w3 U A L
(breast bone, sternum) g=gai ¥ | gehifeg 3@ A sEaT-TA @ § |
W@ﬁﬂﬁ§ Ffrgaed WiatRo Feam (transverse processes)
R ot 3ag Ty 2 97 ¥ | gefifen SR 9 oefinrad e R0 o9
1t fme-( IX’=R' ) 4 Fer W4T ¥; FAfF oF o A 239 (ribs)
SR @R ured @ 23 ug ¥ ol ured &mm Re AF ¥, om wed 9 Py
5 % | eraw (thoracic portion ) £y sfésmad #e war §; #fF
ga? 3R @t &4 (transverse processes ) ¥ W wF &M
3R 2

TAUAATEN HT FGAT 5 T M 6o wfgAt §, W M @R
& arex gaedl 72 | 9tF § T A 380 wftwdt #1 OET 99 TEK
& g —

sift et mawaceai @z FAgEwaRAn |
gam—afagrar, afmgdgasity, fofadar,
wfe: aiteErgeawdfa, fagfe  ofogoesms:,
gt nftgrmemieet, & geeatcRad,
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Awrfrs @ & WA TR

e TN, 2 AR gEadt:, T E i,
sEIR sgaay, § Sigd, 3 Sgrafes, sigeaen,
A agaen), g, 2 dawed, Dawel, o a7,
3 Mg, & Aivwed, af amity, daaaitag 18-
aargedfn, dagn daai, agiaety, ga: qEa-
Rugaia odsn, aata wnewit aafa S
wFFENM, oF iy, 3 3SR, qwiy-
arfaEegzaeE, Bt gel, saiRfe saey;
ad sitft @ugify  garawal @z grAlgEzR@A |l

( T, o oI%)

3, 31d & SuEe IR € afim 8o TfEgAl 5@ aeE

zag (teeth) 33
ra-sg@e (sockets) R
a9 (nails) R0
sigfe (&, WA )
(phalanges) go
werer (g, W)
(long bones) Ro

T § wfygra (bases) ¥
arfthy (heels) ]
9% % uew (inkle bones) ¥
dt & wfs (wrist bones) R
sfadr (forearms) st ¥
sisr (legs) = ¥

R

R

wregs (collar bones) R
st (wind pipe) g
arg® (palatal cavity) Ed
sitfoigess (hip blades) R

g

amrfg (pubic bone)

gsarg s1f (back bones) w4
sftar (neck) =it 2%
@ (breast) =t ¥
T Ot ) agerE (ribs) R
TgETell & wres (sockets) Ry
e § wgg (tubercles)

gafy (lower jaw bone) ¢
Taqea-aa (basal tie bones)

srg (knee caps) s arfasr Tege @ere (noses,
sgFamfeET (elbow pans) cheeks and brows) ¢
¥% (thigh) 3} 7es a@ (temples) )
(hollow bones) 3 | Am-gare

aig (arms) 5% To% R (cranial pan bones) ¥
& (shoulders) R
s%es (shoulder blades) =

%% LRy

g = Ko

TWHR F f 35 oRgd i & are g gER 380 efgzrcr firrd 1
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et Tk A TEaEY 3 3% #1 4@ W3S o Twe frar
( af =wfaer, egz oMY wwre f I9F. AT 919 ) | DeEfzar ¥
8o wiReE frd v ¥ | wrmmes e (Rlov—<o) A ot A% 8o
efyEr fard o ¥ faeg eaf (fequdiet gam od i g ) &
H sfedy 9 @war &eo fwrs ¥

sfead) & gers fyam # feg e ( Hoernle ) 1 “Medi-
cine of Ancient India, Pt.I, Osteology” ( wizase @
. R0 A gaifia ) J@dt aIfke | e

79 IFR YE9E A R R IO 31 IO 7994 A9 @ a2
72 @il sy & ot @ marfa g8 | @) ( Potter ) 3 Compend
of Human Anatomy & oo sfigaf &t ¥ |

goa A Searfel ) ear @ ¥ wads awe fear 3—

it avdirafagafy JqaRA qwd, Tegasiy g el

marty | aui afdnafeund marg, asgmied oo Stmss-

ggieg, Mai aeped finfl, qaneet sifgarfy gdd o

(g=a, WdTe wie)

St g (93F, TSI 1l ) ST wiRudt 3t frdt 180
F1Q B GG TG R ef¥AT 200 @1 TR & 2R0 rfuat mrareit B,
220 Sifgdt S, ored, W A STA R aw AT A ooc &3 21 g I
Tl #1 gfgd At fmr B

(v0v) @ g Tadmfr wafa At AETTEgTERTAt S svdaTaff
7 ety |

(304) ST FMERAT T YE THWATIH U AT To vl



i g
AT § Wit A SNRY F; 969U

siwafoig F1 U

fpqat # aftig &1 saa—

Bredra Sufg B ETEA & 197 W ARE | wer f ® wae ]
ﬁﬁ favafefea ﬁ?ﬂﬁ’ ot %t""%ﬂ_\: g+, 914, B’{]’ﬂﬁeﬂ]’, mﬁfﬂ, o,
f=s, ufx, 33, fafa, sreeEd, oFEE, [afE, safan e,
spiferar, TefaeT o] aqdaeH famr (eIRR) | famrs /1 5@ geh @
quefyar wata S o) ufefEr erdlq etEafvd &1 A siAr
Sata | srare 3t iy & sAaer & feg afm eiv s
&1 3t &9 91, A Tre & W &1 Avas | SRl 3 9y e
ARt # AAEANT R S B e fer & F AR o avr @it
&g $) yamar 4 8 1 #erd] (@ ke ) A e} afraarEns A
afrg & sarw ST F7 ST faEdd sww fxar & ' e 3w
frere & foer & fr sfenr & oot wrds (der @ kR adod ) 3
Far ( ¥ A 9aq ), &7 (J@rfrg ) ofT oy (afirg ) dl@y @
drga 3 @ a9 adia R | Mawgg 3 f wod g999 B oy Gl o )
Fifzex § sdfare B o fowr R £ faar @1 miow fofl o aear @
Qe =rfe ' dqm wifan & aforg a1 e A1 o7 AgE R @@ Sar
& fear g

Az afeer B i g8 § vl 51 eRw () qar (Giufedt w
far ), (}) wwer (w7 & et feerg ewrar, mental ) $ig (3)

(3) @ Qae—xay wwasdfy agdgef amdgaad sgdfafge-
g s 3yt A fsqeg ofit ¥ il atasgaey afyat
awfat yafiat wfat qeafioeyg afiamtraRagrrseann
(BT 8191R )

() TNTHGR, G 20; ITUTITT G 3319,¢,3¢

() Rralies, sheemat e ¢, 18 o; aRERfET T 9, 70 ou

(%) nRmadng -2

o) prrdtwant fofy deard Stagesha ( tRere apwe )

&) aur frar t arTrat WO R
(m’(;{g’mﬁgﬁqw) Tar | AggeTEeEnTt i gefa



R § afre S s &Y g 3t

gea (S9 9sR & frarg ) | ‘Qafrwra’, faafes’, ‘e
IR ‘Pl qrsdy ® g7 AT #1 3@ srar 2 | Sswifora ar sy wr
fagen ‘Feug’ o} ‘geagsr’ @ firear R | AP arg w5y s w5
ot 31w a9 Ay | uRdfly aftm § fasafefad g sgar afefea Al
o3 — )

qfitFwd 99 Y UE sIrEaeR
srratEty W 9N aag Swaar fEwed a |
( @m=ingy 39 )
sratq aRkwd ( fundamental operations ), sqagr (determs-
nations ), &y ( W& srulq W@ ), qfw (rule of three ),
gorgan (operations with fractions ), araw-araq (as-many-

o

as ar sunple equations ), awf (square spafq quadratic
equations), g (cube wafg cubical equations ), sui-mi
( biquadratic equations ) sfk fyses ( permutations and
combinations )|

AT A FT B FGREA G A gaAT, SN AR A faare
FT AT ATA[ | 188 A1 BFS F1 0 | 59 foas fara ST I
& a7 T8 ‘TR FE S} &M, SR A ar gt frerEd fearT W
F3 F 70 @, 8 ‘gfead’ 759 21 AR 3w § arg A Ao Ff
AR e | s 3 ‘e’ ofX ‘fiwmfre’ ox spav-sten ey
@ | Fga A s AreRgeiagTa § Aol # B BT AW ‘g
TFar |

3w T AR AH—awde B ( 291R ) e fefaa dearsit & A
;R R—

? oF g,000,000 [IJ

Lo 51 go,000,000 37@3:

Qo0 q 00,000,000 7
o000 gg= g,ooo,ooo,ooo qgs
%o,000 3ga Qo,ooo’ooo,ooo qg

goo, 000 fge )

00,000,000,000 ;g
Q,ooc,ooo,ooo’ooo qm-i

Aaraoft AT Fra% afgaren ¥ W @ T OB 7 989 ® | 99-
fimr e @ At 9% QY AT AEA ¥ W zEd e fired,
area, sifafy sifs A ¥ | arera e § Adt § g fred, w65,



¥o s fasra St AT IERr

afee, s A e (10 billions ) &% nvmr R | 7@ @ vl s
yifadt & 20 g3 ¥ (ufer o} am i e AR ) |

fard 200 ay qd sfeafse’ TF TF Ag %9 fear qav | gl
w% TRRE WA N Afuew & A9 REa R ger ¥ TR T
qoireR vafl | AN & arg F aoar @ R & gl

[200 @gm = % @4 Qoo fafemry = § qgewrw uvfH
o0 wg = 2 FAZ) goo sygemrd wafy= ¢ Wl
oo Fifr = L7 Roo Rfe® = IFg
Qoo grgg = 2 faga o0 FIg = { Rfafag
goo frg@ = ¢ FW oo Rffgm = ¥ sur@ew
foo g = 2 faay oo gurgET = R AU

_RoofggR = 2 &@pg oo ARl = 2 fatam
teo @y = ¢ fyare oo fqgay = { gErAe
o0 fyare = ¥ IEN 200 HFA® = { gdas
Qoo g@N = % AZS goo gags = ¢ fyEmEIfy
Rooqgy = ¢ AWET | Loo fEmrafy = ¢ @dw
oo qrraw = ¢ fafrswd | oo @dd = 2 fqwEaar

oo fpgdmdAr = 2 Iy
T4 0% % agEn = o048
FIEEA & arfs sarFm & Hif goived ogfr @ gf 30—

T X g9 = &g 83 99 ¥ FIfE = Fife-Afz
g X T = gged = ggifz
9TH X g9 = 3¥ g5 g9 97 ¥8% URifT = fifzwsifz

T UEEY X q@ = §9 Ug¥@ | 99 A9 9 A= g9

7 958 X 9 = 39 99 9geq TJ 87 W&E AgA = fqawga
%Y 97 Ut X Q@ = g7 AT WEEq | UG UT WG FIegd = wFEihafy

= Hife (Z 09)

T nFI AEd gU s & wg fag, eregg, fens, ereE,
A, AT, kEE, 39S, FAK, JE0F, UgH, FA, FEFAT ST
Eeag ¥ '

AT = (FHfz JR° = 309¥e

seeit &1 wwfaw #w (Notational places)—aga-azfy
AT F1 oA, I8 €8 39 #7 F PR srfasR ¥ | sipduz o

(8} Grammaire Palie de Kaccayana-Journ, Asiatique, Sigieme Serse
XVIL 1871, p. 411, (ga w3, 4g)
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(81 ¥%) 7 sreiwdia (RUIR) A 7 sy 2 F5 “fopelt fooht
T R OF-TF W 2T TR Y, & @irfrw A Prafefad w4 R 2o g
T T ¥, @, T, TeW, orga (a9 g9 ), g (== ),
uga (7@ wr@, nulhon ), Afr (72), sz (78 #QT ), =ik 77g
(era=geo0 millions) 1” siez (&g wyo ) 3 = fiw AW 59 T
fe % (Praferar, R R-2) | o2 @ ‘Sagom: ewr’ w5 ¥—uF, am,
T, WeE, 139, T, U, N2, Py, o, @, frad, N, TF,
farafy, s, e, aqd | wgrdin (@ cke ) 3 fngarcane ( 2|
83-8¢) ARY @l a5 & A ¥ ¥—uw, @@, T, o, TAEET,
ve, Twed, R, WAz, goRfe, wde, =g, @, #erad, uw, wgr-
W, A, wEnt @, wee, fafy, wefefn dm e wETa |
Area (fgefta ) (@ 2340 ) X dreradt & sfiag 2 & A & R,
P90 AGENT & @ B S9H vl wegvw o @RanR @ e R
TEH G W@y foar B AREm (2348) F opew, wErEds ok
aftarfy & @ # adw, weew o} oA T a3 Y

e # foafet ® awm—aed amor e, 3, &, 9. TRE,
ARy, . .. I, t4,..... 39979, 9974. . ... wifs S SQATETTE Tog
R R, 3 A & ww, M7, IG5 - - AR, fE ok § e
w0 ¥ | 3G Y 79-57 7 wER 0F w9 A9 (AT ) FEr www
W Aa | g (uaaha ) § for ST afar ® ‘caratEy
(Cranfia) 5@ WR &1 g | owE R ‘G w o
1 A€ 7€, 78 T’ R} ‘o g o wA-wdt frrer st @ |
‘SRR M TP T R A @ T e o | o
afa § ara deft-ard qEnl vefy & o Fd-ER IR fre wR R—
S aroERA afer (2vIRR ) H 2% @ fow a9am ww ud Al
BT ( 2¥IRRUR ) B oft qa-am Tew | e ST ST afear (vl
W) AR foy ‘Fafrmte ot 22§ for ek (2evI) & e
qgfa’ ez |

ot arfeer oo R stfus 1% & S0 v 9 gfyer § few sl
& am fa-Are R @ Rl w3 88—

() Famaad= gEaAgafega IAr 9799 |
wETd T g o e g @
(sdtada aforaarg RIR)
(2) errTREEagTT AR www |
WWEry @i AT iR
wataresl Al ey gaireRr: da uan dead o
&



SN 1S ST AT 9Ty

(%) 33R 3 w3 (R, 2olRUs )R St marfr Frawe
frm 9 79 9 @ uFR FE |

(@) afreereme () @ 237 o TRt
[¥o+ (2o0=2) ] gy |

(m) s (U3 ) & 2¢ 5Y fe-aas way | T TFR frafesr
(&1¥3 ) & R0 2t fr-agw o 2R 7y fasrz sear |

(%) wiframase # 2¢,%¢3 2% sty fasarfer SgRAT wgeas-
T AACHRA 79, <2 +¥%00 +( Yoo oxs ) FEAT |

el A foltag sl 5 T —afrgedas ( 2812012v-2% )
3 wEred & il & fon fofrag EarasT o TEIfgar & ek adq
fear 2, fomd eur 2 3 foframwr 51 S A fog 21 wee R
oF ue 3—

TRW g frgera argat S Maeaniiaasy |
WEE A @ @wwed gy AT 12018R)0)

St Qe IR I @ <, o FE R < F7 7% feay g ar |t
% # ‘srafeas frar’ g @ “ermeredauer Ay (2ol3¥IR)
St g ond R, ‘um W Af ey PINT, 3 9T 3 9@ o T3
m&%aﬁﬁz@s\rﬁwz‘rm%laﬁ%qﬁ&iﬁa fefr-#er a1 s
337 70 —"9 @y Sfefaaasygg aza’ (viyo &) 1%) =
TR D e g T B el Qe gy R fags

(30) Fror & srezmwd ay o Frag i far 3—uee gt “srgearat
femt &, U ueg ity & gw oy TuiwEoTT
QEILIET ),%aTW'{*ﬁ?r(iliuw) q P arghy ok
wﬁﬁw@%ﬁmm@eﬁén



ArRa A g < RN 7w ¥}

A AR T ard oK 91 fo@ SR A | srehfel # Prafsfag ssi 8
ﬁzqgew\-ﬁam\fag F—2, ¥ Ra%, 20, 9, 3o, ¥o, Ko, §o, o,
<o, R0, R00, 00, Roo, ..., , 2000, Rooo gEgrfe | grftaaw @
feft & <k afes fefr 3 ( Hieroglyphic st Phoenician
axft) 2, 20, R0 SR oo 9y ¥ fou gaw fag ot A siw ol
F1 GEIAT @ 9 Y 913 9 |

SIE Ta @ ¥ anfeea § agar s A s frar srar e B
@ISR A oirer § R A AR W Aw IR A S, R A T
wH BT iTe @i FW A eR Y, AN fog e | 35
SrET qET f5d o ¥—

¥ & 5 @
Y& T @
&% % 9
ox  z;aryg A
<k gargr @

R Y SRR

HR  §HE@FTAS A

Roemy w4 @

30t % 3

¥oq @gag 4

Ko &Y wafas @

&o ] g, 0,979 &

Cox  g@WE WA I

o gy ITAHT @

Ro gl INWIAIT & G149 i A Hi@ FWHL
oo m AT &

TS CAFF A7 AHfolrafly @ 2w 37 @9l srfrsr ¥
e AR AJRaF P AN § oy IR 7 @ few—am fawa
d9@ 2@ fag ¥, foad anfs @ £ <aw ogfh | 9@ A ad s
s 63 T GF4 3 | 9 TR AT §9 @9 @ER R 9gw 8§
T R | o &7 onfAER oY O ggrEar 8 W, 59, GEE o E
9 FTA[ GO 71 @98 39 @ A 8 vw | R B ) A s

(s 9) “The importance of the creation of zero mark can never be
exaggerated This giving to airy nothing, not merely a local

habitatjon and a name, a picture, a symbol, but helpful power,
1s- the characteristic of the Hindu race, whence it sprang




¥y mfrs fErE N THT R

foft ft o REa s A ah X Herg ¥ 2w el v e,
Fareht, T, A O FAM §Y ST gH-ar §f ¥ | g
751 oMY Rrerde R Ol a7 3t WAk & W a% g9 qINEd 9GS
SN ST AT Y AT F@ 3 fred ¥ | e e § [ ST
A avimei$ I{nﬁqm‘ﬁﬁﬁ%l Tad &<R, RCY, RoR
Ty daq, aTed Tefy oF fad 0 R | 274 gOR 3T 1 gl g o|
fEw 1% qaweaTEly § Ry a3 Y, e ke dowr ¥ W TN
2 7 3 ¥ | onw GOR A qawey ogfi W fod wd AF1 FT 68
QT S A foear R | qawed geft 3 ARdE snfisRRE #1 A
oIS RS AR S , | I T8 AfHR ragard & T 8 | a9
2 f 7 enfesR Rooo a¥ S ke & waurd gem & |

arfeed § WiE WfE 93 § g9q aIaraF ®c  [eEr q GErAAr
3 o 52 9 @ 3° | 98 vafn wrvas s-ad 99 o @ ] | e
FITETASR 09 98 fodea | =gl afarsy wew gfdewras |
( g ) wiafq @ 2338 fye ¥ 7€ oy garg ga ( W|A=R, TA=R,
sg=} T F=2 ) | T ofE w= W ¥ 29 W & W EUA AF
THT F33 91 A1 FE T € L, AF) G 929t 3 N ERT FWA
Wraga 2 NWed 3w & wx 7Y Pmar’—gER 3 o o
fra% ar ?, 78 1E0T | areaFrd 3 frega aw rer B ) & 5ER
FOI=vs, FO=vx A AF § 97 A o B | g wwR Ag B Aa-
qAT # el weg Ry (g § fod oy st @9 ¥¢ § fow gw gl
¥ Ww NN R T BT T At B Ry FE mer W gem 2—
=2, A=Y, JU=gu=21R, AGE=R. |

deuriitg at qrRlfia—ord e gg @@a G 1 awh
Fo A7 TF %50 21 FRC S oft Tt @ f et T swa-arfia R
ufye & @ | ‘e v am glesd @R e’ g am
FAFAE DY § F0 qANIG F ‘v’ o e owar #1 aqd-
afng AR gferd, el B S} w-REmeeaw Wi fEm-ue
AR 79 T | JGUF I 97 sreRFfaara & qdua § g 0

It is like coining the nirvana into dynamos. No single mathe-
matical creation has been more potent for the general on-go
of intelligence and power ”—G B Halsted—On the foundation
and technique of Arithmetic, Chicago, 1912, p. 20,
(32) 79 T3l @ sl #t oA 5 W @wd gow s ghagan @
—aw-egiom-aRa-Rr-vwar aiiT=1uciIdecoo



ara & wfrg o SR 7 9ERr i

fawa of ¢ sqER ahafed R ¥ 1 0 fma 3 ¥-( 2 ) asfea (),
(R) =gwfeq ar spafea (a9 ), (3) gom, (¥) wrER, (1)
W, (& ) wige, (¢ )T (cube), (<) 979w, (R-213) rawfy sy
731 & & fraw, (2¥) Rufos (rule of three ), (3%) =@ Iyl
( 1nverse rule of three ), (28) daufas ( rule of five ), (2v)
agufns (rule of seven), (2¢) amufas (rule of nine),
(2R) wraa s 9 (Ro) Ave afyaps (barter and exchange) |
a3 agerd @ 3—(2) fasms (muxture ), (R) St ( progres-
sion or series ), () &% ( plane figuies ), (¥) @ra ( eacava-
tion ), (%) fafy ( stock ), (&) smrafas (saw), () ufa (mound)
R (¢) srar (shadow ) | =it &R w71 J@sr 3 Iudw Re
fasar & @ wan e Y ( Gwfoa @ 39T 99 9F 31 ) qaEar & 2

qrétafors @9l AT T arfeed fasifes we R wrar Sar
R—a@ared geafely (. Reo ), famfagr ( ¢, $ko ), wfurg-arc-dsg
(c.cko), afoafaes (203%), oeradt ( 134e ), nrawigel
(2348 ) ot ot ((R8%¢ ) | <Aifas w4l @ ot fook fogrea w28
&, wforg 1 R¥wa T9rasas ROy oar o | wdadE R onew erdae
(¥R g0 ) X oz wfararg faar, swgE (@4&¢) F @ Frage
fagra R Qar fpar | werfigra (j% o), fagrad@y (2038) it
fagraaafads ( 28%¢ ) At Qar & fpar w@ar | qweg srdee @ g
§ srdl ¥ fagreanedt @ aiforg aaed) g A 5 o | SA—aH-
fagrra ( ¢, 300 ) A )IT Trfas, frare oIk Juw fagr<t A |

qrAtaTfire &1 orade aedl 9 arg faSrE fRar Sar 9i, gy s
& Az faor @ st ft (gfesd ) | wf-ad o w @Rard ar
qrogew ( fadix fadt ) ar =3qsert ( soap stone ) & fewr rar 4T |
78 O @@ gl 1 frz R e i @t |

aregt (oaw ) § smadva § wre R fear @ 5 evl arderf
sra: Gxfed A asfed (Sie S ), w8 & afeneh &7 fmr
R U F1 ST T AEEr S A € aner ST |

gwf@a (sSe-addition )—zed s =i gxed, s,
geiied, 989, G4, TR, 3, 3N, ST ol ¥ | gt 9
Sred 7 At ffedl wafed f—ad T So6w | deEd § AsER
TSR FT FEr & fp—"‘srspra Sy afafifs figdo, cwemifg dee
T, SHAEG ST Aoy, 1 2% § w1 8 ST AT F99 H
F9 SR o1 TT 8 ST oI FIR F1 IO FEQ & | FHA-TER A7t
% & Seq 71 &l 8 fued-ged 2 | ;

[ ]



Y& Bwrfas fawrg S SIEd 9w

_egesfea (subtraction )—ged a1 vl g, My
e, R el § 92 WS argl awar @, 38 WA R FQ
%, fea% 3 vz s (minuend), 38 @y T fA@ sz (subtra-
hend ), =8 frfios wea ¥ | 9203 51 o %0 < owa, QU ARl §
AR THIS €1 Q TIAT A MG AT AR 977 &4 K |

qgua ( multiplication )—za frar § fow gua zm #1 T4
fcw arfeen & ot Srar wr 2| g4, 99, 99 wfk O st Aty
sz (wan ) (¥%% ), #@gd (&R¢) AT shsww (c.oke ) q
&9 T5€ &7 94 fgar # | geq AT & opard mee w7 WA SIE
AT Qo 1 & fer gor B! swmd ewfeft R ‘o’ wmeg
qur & for erar B | foe &ear w7 qom Q@ 3, 38 gor ( multiph-
cator ) wea ¥, f@ a%ar & guT 533 2, IR g a1 g (mul-
tiplier ) %83 §, v qur %@ & wrd, S/ [UATE AT ‘TEER
(RR3gea) s g

T § fon e AT quase & fer sand T w3 ¥ | fe
agfa & g 1 frar 9gS awg A ) i oY, SER guw R g @
qF UF-UF F3 (27 3 9@ A (% 9 QY srar A1) oM e A
St oF A€ d@Ar W St o, 9% 9999 IO 6 4§ |

FEIA | T FA &7 90 Qad 7 599 frar +—(R) Mafer,
R) =, (3) g M (¥) | g wifs afeg A 9 ‘Fac-apy’
TR IMFRAPE @ A A g R g 05 TR o €@
9FR @ §1Q A 33 Furz-aty ( door junction ) &1 shag S qo
F 7 A G —(2) FAre-afy, () e, () safear D (y)
AR ek 3 W d @ AR At @ ) facir srdnz 3 30
warzafa-fafy &t ¥ 1 e (fadia ) 3 oods s & siffos smga-
e g A fear R | sfiaf 3 fegrader & ol fafear @ 2
TG YW 1 71 9% fAfe et v awdt ¥ 1 R @y arfea
ATWE @@ Ffed #1 ow B foe fafy S eEsh A ‘gelosia
method” g3 ¥, 98 #t swzafa & 9 3 aforeesed B feay g
oK ahm A Hed B AW WM gewr oo frar ¥ ) o
( gelosia method ) syoige 3 T W ] fafy w1 wewgrar 2

m’mﬁaﬁmﬁﬁwﬁﬁwqaaﬁﬁmﬁmwa
( 2R4X3R =38R0 )|

@ il R o7 B e 9% 3 ¥, oo @ 0 e @ o v
A frad s §l, 3o @ oFR W W T 28 2 | e & e



arE A afrg o Sy A o ¥

A

il

a4
A

AFFYUFH TR fead ¥ SR PR Redw awit d siwy 9y o
3 R

(%) ow =i aeg faf (cross multiplication method)—
s, weray, sfafa of ar% & o S@a I 9ar o frar 21 TR
1% 9 Sg fer AT B, TOfeT @ A aed fify ¥ W Y
HAoradt 1 A5 A T0FT IV 19 UER A ¥—aorE B g & AR
fedl | % 1 ZH1E @ A B HE A JUr Y SR gumees A
fom ) | {5 0 F1 THIE 3 IR F e §, X fOR gAY
TR W TR & g7 HH NeF @ Y | R g% 3 ol Y goa 3
Bwer B, A5 91 i @ A T & wErd A Yoy W NI @
| 7@ F A @ft AR § 9T FQ ey oK o7 A e @ |

23

LR

XK = Ro

INFotRoXY = R0

RXQootot3oxXqo = koo

goXQoo0 = 2000
&Ro

cFffrafee | R AW R et 7aedt § @ & wa o)
m%%mﬁn&mmé% 79 qg=ft | Aasidt ( Pacioli )
& Suma 3§ za%1 389 frear 2 |

( ) ®amave {gfr—{ By separation of places )—zaq
T A TG F T ST €T 7o W K | &R do & A o
g7l { 7997 IS4 ¢ | g 5% 9% ¥ ) 9 awd 3



e Sorfre RIHTE 31 WIRRT WY

(%) 23% (@) R RN
23 g R} &
2R o 2R §o
EL 3 &
§o 1% Ro
' 2&Ro
() 23 23X
3 R
e o0
TRK
TERo

(%) mgfamr ff ( Zigzag method )—awya 3 o
IR frar , AT 3w wraere fafy @ faed-gedt @ | Saraw § feg

2R3 FY 3 & gor e | \
IHIRRYR = R¥¥E
) IX 2R} = ELUN
X 2% = &23%
3¢yl

T THR A SR Mfer At fafeell srowe & QT W
Ft fafrdt & fredt-gedt B |

(8 ) 5z gua (algebraic method)—ga fuf 3 23 gu o
% & A1 g% 927 A1 927 & 57 FxA 3 R qUeEe oyrErht @ fawe
;amgﬁz i 59 a%r 91 g @ gor 53§ gomee R} ST AT A9
(%) 23xer=( 23%xRe )= ( 234x¢ )
= 900 ~ §o0co=mRERo
(@) RR=( 234X20 ) +( 234xR )
=23Ko+RB0=25T0
ANTRIT—X% = qwayly WISH, g1, B ol 2 | frg aay 3y
¥ 3T 8, 38 e’ ar ‘qrd’ ( dividend ) sy 3, fovg awar @ s
R ¥R ‘G, “amgre a1 dm & ( divisor Yoed ¥ 1w 3 w
IW S o77ar R I ‘o A ‘e’ (Quotient ) ¥ 31 3w A
zk-zaaﬁmmﬁmmniﬁasrwﬁasr%f?amwrww; W EHR
W A A R N W fafy T T 8 9 o | ag wed, g wve
mﬁmmﬁm‘m’%mﬁﬂtwqﬁqmﬂm o T



1R} T ST SRR 3 S ¥e

firar ( Fft 9O T iR wige F Al & ¥ o w3 5t faf
Y AMFER WA ) | ora fagrea wedl A it 2O IR IS A8
auey war | 97 %ol (N8 gearatfrmga—Sarerie-aeg # ) aum
UFTEST 1 FrEre w1 A 3 # i o & gd R werdik 3 ot wm
33 1 adar fafy #1 oRw fear B s Prafsr @ W adam

fafargd 21 i -
) &R0 Y W W ) ~
&R0 ¥o ¥o o y
- 3R 2R 3% Ra (:,, ,
? 3 ¥ =23

7% fafy e 2w B Noht T ¥ 0F @ WA A A TS of | #ﬁ T
Te At At R oA OE | 98 R Qe gt SR guer am A
( galley, galea, batello ) fyfy ger |

qat ( Square)—ea R @R W 753 X1 9w emsh fvee
I} Y A Y N QY F0f AL g, I¥ oft 9 FEd ® SR R
AR wEArel § TS Syt el w23 ¥ AegE, ey, wEEl,
wreg? ( faedfta ) enfs sl 3 avf e ) ¢ fafwat & R

F@yA  fvmta g 3 fagr-a st swin off ey 2—

T=(a-s)(a+x)+z
=5 ) (2R + %) +47
\ = RootRY=RRY

sfrag, werdlY, wreR (gt ) argam enfx swardl 3 fritea
gt &1 ¥t s fpar 8—

(FHatnt " ) =@ Hrd Ry g

A fdta 1 gy ¥ ( Reradt ) B QA wRY § O 37 34T,
3T 3T R & 9 7 e o 2w R—

( 58 =R 5 @t+5’ +a?

of e oI WErEiT 59 fraw @ oft ofefaa 3—

O =Rt T gl aw

FrAt—2 ] ATy wTh favm gearel #t &9 8@ e Srei
e deand SR, s a9 a6 e sy (B

AT & e ( 218612¢ ) R frafefaa fagra & emaR
o+ & frFreR 7 A fRar —

(33) Frwaa arat ar QRedagagaaer dEl |
rwiygeasenes  glat  wag i
( niftrrareeire, TREHAE, R% )

P



Ko Jurfres T Y AT W

(st =(F-F)+¥5q
g ( Cube )—smrehwdia (2 ) R w7 oftamr < 1
AT sEArel £ QO 7B o ‘o’ frwar 2, ot fae e § 2R A
wee” &, <8 3 97 %60 R | Ffradt o @ for g e AT W
g ¥ | AEE 7 9 FA F e aw

QIS TSR Fiat@agonataEgo @ e |
gurEfseagor Hrgor igames g4

o7 W% FT 9 X A, MR 8% uE vls I F7 fEAr 1
S &) @@ 8 g7 FB& @& | R @F A i § W B awt v
fagr o A% B Y G WA SR @R Ag A § N 7
@Y | §8 9HR g7 q1g & S |

Tt wFR Fi it wer, fteT o ek fadfa 8 W # )

ara A f5 LRIY FT 97 FAT T—

F)oraas L2 3=2

(@)} @ wFR qU—

g® = 3
(BXT)XR = § ( @ vg it grav fowr )
(Rx3)X? = N T
R = ¢ :
g3 = ¢ ’ »
() (23%)° 29 g1 rFr—
(23)2 = Q¢
(3R¥x ) x 3 = R/ (TF ] AW @R foa)
(RFIx xR = RY "
33 = R ”
33 = 2¢Rochy
(@) (2R3¥)® 28 gFR Er—
(2R®)® = 2CRoCRY

RBXYxY REAN¥¢ (T 1 o g2ra fow)

=
(RxYx;Ry = K] 0w
3 b}
¥ = gY b
2£¥R0L0R0Y

W AEEd R i s f v ¥ swar A



AR # fg S SR # gwmRr 2

F+a+a+. )l =53+ (@+a+..)+
i @+at. R+ @+a+...)s

siiaf < aresk ¥ frviifea afieen off faar 8—
Fte)=z+iga (v+a)+a°

AR A AF FT 99 79 fafy & Ry 21—
D=a@+xr)@-H+x @T-5)+5°

oftert, werafiT, saft K aran 3 S0 @ w9 R 72 %7 A freel

# fafy 2@ g & 21—

at =

~ My

it )
3q(~-¢)+e &
L J

gaar 9 72 B | 99 & & 1 9 Crarear —
P=laxx(k-2)+2]+[axv(¥-)+e ]+[ 33
(3=2)+2]+[R(3~2)+2]+[axe (e -2)+2]
= [ axxxe? J+ [ axexa+e ]+ [ wxax+t 1+
[ axaxe+e ]+ 2

=& +30 + 3R+ 6 +2 = 234
Agry A 7 Ft 7@ g fear P—
q
T = 38 (3~-2) +a+
R

oa %3 F[aX¥+yx3+IXRIFR ] +Y
3[R+ +8+R 4K
IXYo4 K

RK

v

(1¢) PeafedmafEngarmatome an)
weqqfidee  HaT FEAr geaw [
gefiffaie g agraisy ezl
WAy gdwly Rede o gwrar
Twify wdea} qf wflt oo dguaw)

g enEfegrad@o gat  sd@t waly
qRgTEAE:  qegEadgn  fearn
ge oA agEAfadt R
weer ga: sk ar e feglarar
2y, sheamar  weiadawn il v —agd
( T, tRedaag® | ey - %9 )



43 Yurfre R AT SR

agrfic 3 freafofas wo @ Rl ¥—
(2) a%=a+3 744 T+ '@ WR & T 3
(R) g2=g%+(g-2) {e+3++(R7a-2) }
R—
()8 Y3=K++U++¥ =23
(R)83B=+ (8 -2) {t+3+8+9+8 }
=%+ ¥ (%) =% +2o0=2RY
TS—ATgT I 9 AeFeRErd 3 wige § g sy’
25 %7 AT 5y @ (=, =49 ) | TWqe T g = Tga
AT ¥ | w@er ST SrEAEREs (¢, oo do & go ) A il g
& o7 el B gorr B 1 9% Teg FT AN Al At & e g,
T G TEHT AAE AT SE F A AR ¥ | ge g ow A o
( Jadhr ) qar ot feq geatg radix f qe w1 ff wmgarg 1 -
4@ & for god 7-d1-30 arga arfeed § ‘ol g 51 gdw fear @
? | Yararfna & 2@ weg FT aivury 99T @ R 1 a1z #Y Foft aee Surd
& fo sz & war | 7z Bar Foige § S goiaar frrer & T ST @,
9 @1 SR A AT S @ 2 |
qilge fagred 31 fify ersdndta & 2@ oge ¥
A ziqalﬁf"sm f?gﬁa TS |
Mg ¥ g7 Tsd wrAra gy |
( gy, sndaia, 8 )

s 3 ‘Frafrr A aiiqe freres )t faege fafy & 2

wgrefiT 3 ag fafy @ 9eW @
AeatsigIgasage Fyiaa gmgat | .
weaElieaciia g sdgeses 1Rkl

( nfraenceing )

shtafis & afrafres & o g s < faf @ R iy P 9

3 fufetl foreet & &g & wedt TR ¥ oo@ W ok e B
gt A +ft 7 vt maredt & sywrar |

HAYST—EH AW 9% W 2 | AT v fared &
9o 38T
(9+) Always divide the even place by twice the square root (up to
the preceding odd place) ,after having subtracted from the odd
place the square (of the quotient,, the quotient put down at
the next place (1n the line of the root) gives the root.
— (Singh)



ara 8 i ST SR & WAy w3}

s wAg freftar frgda saes g@asto
qifegdgla: e sumg gam aag At s)

@ 9aR FErdR A e frred gt Al fafefas & —

AreqAgUEaNAgSEia Bl arfsdd sl
miffgamer sfazisar Qe gasa g N
TAHE 2 AuR  TAGEEHAT AR gy |
qAtmoEsRiEnsTaods  ghageaas: el
#ftae J 3 g frared ot fafy frac @ G 2
e —uregad ¥ of ewareh & ik A a@rel @ s st
qQayr ot aga QU 2 | mRE B od & fe o1d ok s 3 R
forarg ( RolRol¥ ) mmsdt &7 s gew 24 Asifmh afear ( j1sls )
AL/ R o e, /R Ffou gy, /< 3fer ‘aw oM ¥ @
fog ‘arg’ ed) &7 AaER g 2 | mew ) R Ay g fawEl F1 SN
amay & o R | f aﬁt Aefteyaret Qe ‘e F1 9 FIA7 WA A
Rt st ( numerator ) gwrd & | w, faarz (3/%) & @ fad
&7 G99 S TANT ENE A R | gew e @ A AR, e S
oF (2) &, I 1z #1 FErgar @ @ 9 A @, 58 snwa -
g7 B ‘magm W (3/2%) & fou, ‘Gramm ge @ ‘ew Anv
(2/9) & fou | @5 ‘g W’ @ TER § ;A FT W W
e R @ IR R e @ & AT 0T fagre Wt fear Swar 9r @R
g0 3/% § feg, g $/8 & feu, zarfe naw @Al 3/¢ & feg
fr-stgw, /v & fog g asg ft 99w gy | swETe geafeld @ 3/¢
% fou =am ol 32 & fou ‘S7g sar’ T @1 WM gem | G @R
2 R Aol A S 5 ) OWRG @ Kooo o Wt A1 R |
foa wra & fog R FRT frw g &1 s A B, I T e @
fractio, fraction, roupt, rotto =fz rocto msy 1 it 2 ( Pm=
21 geIr=; &t gL fractus gy ruptus =gzr gar ) | 98 TR
R & ®TR @ Q7 ¥ urea ¥ qgh |
fieT & fou arfiea R AT oNT o7 Teay &1 3 54 gerr ® ) 3R
arfed R Fer T F7 T 2/28 W 3 feg far B, arg Y a8 T
T & o # qgw €= e |
o (@R ot Afar—=2000 a9 of ot enuw fa=T et neR @
TR 2 & foeh S oA, 97 a9, dao  SAFt v # o W@ ad
et off | afx frelt we A RrEY FT S ST A, @ SR @@
MY 9t W@rsh EAr oF TW 8 TF A FQ 3 |



ky Ymfs frwie a1 ada e

wqaa« ( reduction )}—fpdht + faer B m iy W % &
degr 8 W &Y &3 T W FT A9 w9Faq ¢ | g £y sfy arfie
gaq @ gafea €, Taft @ frar &1 oo R @ w4 A€ fear vy
¥ saramfa (¢ ko) § ‘garaifmmemart’ (RAR) A g
for fagra ¥ SO $ ¥ A TEFT UF 9O W IRG ¢ |

72 il 3 ) A wF 9 BN Y AW ‘Fer@ans’ ar ‘gans’ ar
gue3g fafg 11 foelt BT Sl ara @ 2@ afted w1 sme ar B
AERFZIOERA B Aewd 3 TaFT a8 i fzar 2 |

wEER B @t eram 1 arm e iiaarEne 3 ‘ser-
Faoleer’ T ¥ | weread a1 gad & SfeEt qarnd $—am, g,
ARTART, AIA7, AAUErE K WRHg—

AWIAENGYT AETAEN Arngas: qRaifdaisa: |
AAIILEHE ATAT STREAISHT FSTQTO (|99))

A, SR, AMGEE SN WA —R AR € SR o a8
sirredt 3 At R0 .

& (el & fowd 3t guHt ot o€ aefeal g@ aER 32—
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( Taylor ) 3 ‘Hersdt’ =1 wriisht wgarg 9948 & narfra fear | 3
T 7w A & og@ 39T WeEErd § fed gr A | @ e
8 dma freasm ( Colebrooke ) & ‘Algebra, Arithmetic
and Mensuration from the Sanscrit of Brahmguptla
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(eu) “From various arguments, Mr. Colebrooke concludes that the
age of Brahmagupta was antecedent to the earliest dawn of the
culture of the science among the Arabians, so that the Hindoos
must have possessed algebra before it was known to that

nation.”—gegrg@ie e, gy wie |

(3¢) “They appear to have been able to resolve quadratic equations
by the process of completing the square and hence, Mr Cole-
brooke presumes that the treatise of Arya Bhatta then extant
extended to quadratic equations in the determinate analysis
and to “indeterminate equations of the first degree, and pro-
bably to those of the second “—gzgrgto fide |
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qaM & erded s ewwe @ @ (@ %o do & eyrawa ) |
oA s & ertded R sz afy & feafe # gear A {, &R
femmar @ f5 B 9FR A R Al Aisaf srfdoed §
defg @ Ky ar—

2. The management of equations of more than one
unknown quantity,

. The resolution of equations of a higher order,
in which 1f they achieved little, they had at least the
merit of the atiempt and anticipated a modern dis-
covery 1n the resolution of biquadratics.

3. General methods for the resolution of indeter-
minate problems of the first and second degrees, 1
which they went far indeed beyond Diophantus and
anticipated discoveries of modern algebraists.

¥. The application of algebra to astronomical
investigations and geometrical demonstration,
which also they hit upon some matters which have been
re-invented in modern times,
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(3%) Professor Playfair, adopting the opmion of Bailly the elo-
quent author of the Astronomie Indienne, with great ingen-
uity attempted to prove, n a Memoir on the Astronomy
of the Brahmins, that the observations on which the Indian
astronomy 1s founded were of great antiquity, yndeed more
than 3000 years before the Christian era.— geaTgEte Brfisr |
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(RR) Each of the various figures (1ectangles) that can be formed
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ponding sides of the figure, having the given hypotenuse.
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3 fra waw STsaa iR Aswia w1 fGF fear g, 98l & dEr-
wfrg Fr W, N A 3 e w gq9 ol agAr | 5O Nl w AER
2 fr fo 2 @ YEmivrd F1 onreew gorr | Ate A€ B @98 W F
S FMI T2 I, ITFN ATFS, TAFS ATE A & for I=R T
%7 onrer fear | Sar 8 oo I UF T T8 TR FT GAOT ArGHS
(Ahmes) gry fofea fafen wyfam B fFowm ¥ arsha oeft ®
zasT e faRzg § e (Thales of Miletus gvo-{yR fo
& go) I fiFaT, o7 287 7T FArAT FF AYAT FONAS ) P A G
o grETEt S 21 @ kCR do Yo H TN WIANIE &7 SN
gerr | qrEAnid i gud Al Y 3 @y ofg wea 3, e gfves
q Squet xS gEaw! R afawriid BRAr 2 | OrgArIE & E @ wan

(R3) Though no date can be fixed to the commencement of geome-
try 1n India, yet the certainty which we now have that algebra
and the dectmal ar.thmetic have come from that quarte:r, the
recorded visits of the earlier Greek philosophers to Hindustan
(though we allow weight rather to the tendency to suppose
that philosophers visited India than to the strength of the
evidence that they actually did so) together with very striking
proofs of originality which abound in the writings of that
country, make 1t essential to consider the claim of the Hindus
or of their predecessors to the invention of geometry. That 1s,
waiving the question whether they were Hindus who invented
decimal arithmetic and algebra, we advance that the people
that first taught these branches of science 1s very likely to have
been the first that taught geomet1y, and again seeing, that we
certainly obtamned the former two either from or at least
through Inda, we think 1t highly probable that the earliest
European geometry also came either from or through the same

country —vide the article on “Geometry”—Penng Cyclopaedia,
Vol. XI.
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frgst 1 gl & wifarer @weg oy faeaa 2 frele & felRdw
(Elippocrates of Chios), ¥ew % sf$ezrg (Archytas of
Tarentum), fyze & gegaa (Eudoxus of Cmdus), wfaswa
(Menaechmus), srgfyegza (Dainostratus) it fraifads
(Nicomedes) gt @wg & a1 ¥ nfeg J@mas 2 ok 9% a8
gffes (R0 £0 8 go) gerr, fraar Yamifvra feet-a-fpedt &9 R o7
a% frawr ® | @i # srafes (Archimedes of Syracuse
R¢9-R¢R €08 70), W T # wiSifrra (Apollonius of Perga
gq. R&o-Roo éo g Eo)’ Q@qﬁ{z (Almagest) % wfar ﬁ@iﬂ
(Ptolemy), &%y (Hero) =13 3ag (appus) srq afes ar=ha Yar-
afras & 73 2 |

geaaifgea—argad ¥ ge-gaafeg aga WA | d
(Cantor) % wgar ger-gl & @wg A& Farhdl ok W &
ATETA-TRIA AR §Y 47 47 | 02 57 Fa7 & fop Toa Jamifvrg ©)
@ (Hero, &g 2% g0 & go0) 3t wRsdfgar a9 Y@mifig &1 €
gard B 1 foex B g Y geagAdo @ oo @i ag 1 W
FTS | o9 GEEA-ATET D sRErE R =@ ara A fear ?
SEH FEATLF PO @ FT? R & Y, I g $om
2, X o9 afurfa Jemfie stemead @ fRw ew Oy | a9k &
AN R, AR A@T T R 3T At N 6@ Ggraar & Srat F
g9 ARAT A WA A NA-A W o w7 ST Aer @A &
AFAmER grEr Srar a1 Y A ¥ @ 5@ wa wrEadq e e
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BN i fear ? 5 Y oA7 @9 gEETE@ $ AT® W
gafed & ey R}, 98w aRda St 9 wewdr | Afeda

(%) The Sulva Sutras are, however, probably far earlier ti an that
date (100 B C), for they from an integral portion of the
Srauta Sutras and their geometry 1s a part of the Brahmanical
theology, having taken its rise in India fiom practical motives
as much as the science of grammar The prose parts of the
Yajurvedas and the Brahmanasconstantly speak of the arrange-
ment of the sacrificial ground and the construction of altars
according to very strict rules, the slightest deviation from
which might cause the greatest disaster —Macdonell, “His-
tory of Sanskrit Literature”, p. 424,

(R9) Dr G &hibaut on the Sulva Sutras, vide, Journal of the
Asiatic Society of Bengal, 1875, p 228,

.
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TR & ara-ard s Mew ag-aniaE-sat 3 fofasar s, aF shfaw-
e & ofy S # ofT o s S o | A Fr gE a7 & A
3 @ Te #) AR oxa frer SN get @ garf &1 @9 f 3@
3 gor | geT-oRfaw oM erddifow A ar Bt 3 sdfawre w0
AT frwrE fear | Teat fka w1 o9 T  sifas & ¢ wrard
SCER vl

GUN AATT— 27 raraf ¥ g9 quw qraue’ A, i eea
oo ‘OIS R ST SFESTe HOFT G ke agerar § o wE
£ AT & fon 38 0o HfH-E9d fA59T FRAT | TR SUAT WA AN
‘Fgug? # fear Al snege ‘gz wg@ €1 endwe 1 emdda A
Fo 22 9% & & SR @t A Rrfea el 1@ —ftfasmr, af-
1%, FrEtEmEE oK Meng | Ao @18 Srer—3Te 2R Wi
1 & g Ta gadt ernh w § R foa geifeara & R AR
frrg <X o wamfus A ot ¥ 1 Tod fou wElR ol Er w8 &
aeTT fem o uw sEet Ofa &7 Iwd fear ¥

TH73, A, W@ €N, 2@ @ ATl faoA @y FY 9 ear AR
ZErs, TN, T WTfE aF Sl F) o7 W 528 2( 2, oo, 2ocoo
nif 7 Sege quia B frgear B, gafew ) | avwrer & 3R Ssa
Antt B 472 73 ¥—at o< o | F aW, T &9, 299, § 1 S q i

() AT GG OATOAAGET |
awrtwzfeag Mgl ggagswtsd mag o 1 o (aftaag )

(38) awhaefin = saifsanrlerod Sraet =
T AT TUASHA AT a7



ART & qftra T SR F Oy 32

FRFMAF M W o (3,3, 9,9, 7,7, g e) ot
‘Elf%aaftﬁ:raw:ans,s, G, T, e o, F S e
AT T F] OHE W T AR e & fow AX=8¢ R 57 SA
far ?
w=2, g=Y 00, 3:200" qg.-:{ooi’ 55:200',,,, = oo”, =g oot
=2 [ ==k | Z=% | q=%% | @=R¢
g=R | = =R | 4= | §=R3
=8 | §=¢ | €=%} | g=%¢ | =R}
g=¥ | =R | §='¥ | =% | ¥=R¥
=R | §=0 | =% | q=Ro | =&
g=30, {T=¥o, =Ko, g=Ro, =Wo, §=co,F=%o, g=%oo | gg
gl @ egr=egte=g+g +3 -

g= Koo = R,0000
g—:}o}(%oo*: 30,0000
g=¥X00 % = ¥oo0,0000

@gg: Y?R,oooo

srdaz J o nftraurg ® sgafng, dsate o W@t § aga
Fgfea geT M o WA AMRAT R Tx =% A & 5 af 3
o foraw s ¥ | OF w@lw & ae fean § sawes-agfy ot gerear
Fam ¥l o 3 @1 R o, WiAw, W, TAwe, Wge, g %
AAFE, YTIFR TF FT 9798, IA I JA%S, NS FT A%, 498
agds A% & F0f ¥ @wra ¥ 49 %1 g N AT qUr 99 TFR F AN
# I THErE-ANEE A FK AAFE TGN P AR fraw 23 a3 ¥
UF 0% § 95 a1 & fF 3R FT |[@ ecoo P Ay @ uRfy
§¢IR et ¥ (wafa ™ arf F1 ger=WEAveR }) | € Sy & sy
@St 3 9 1 gk 7ard § fed fog G @ fp sarell #t @il
( sine table ) sz 3 38 gar$ o |

78} W erdne q 79, Brgw, 9g4w e=wq 51 Of, aWae aas
¥ w@d 7 Of, =A% (915 ) wav £ F1 dfy, @5 &1 s
BrarFo A v Al fedt How ot g8 adft gd 73 N Sard
g A Fard oM gl AR A A, v @ v W feng s A
gl § G99 R 17 B1 ToET FI F1 GfF, SR 19 F gered oY
F0 & 90 7 @ (TEANIRE DRA ), 79 3 Sy ] 9l 57 S,
2 #7123 gC I F GrArT @z NI T FT G, & W A S
aftra & %2 fm, TF Wi J UF-TE Jedt g2 awrel & a9 K w=
&7 aNTRe S &1 f13w, (F+a )2 - (F+82)=R 55§, Q
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TRIA FT TS AT AR SFFT ARAY F7 AST-ST FA F1 A,
SIS ) T AR FT T HET U, N TOEHEW F IUR 8,
St 57 fraw, B & el Bt @ WA ageR w1 Ofw, ARl @
QU % ST W 3% 7 Af, Aea § g FfeT sdiwOn @t f4g
T & B, ) 98t &1 gRaFre WA & fraw ik gaw fram (solu-
tion of indeterminate equation ) gar3 ¥ 2 |
FTofEararz B sifaT @aedt A 1 w9 @ WA A e A9k’
YT 5 THEAT FT G FATAT A7 2 | 9@ B & WA A wAE 9ER
% wrdy, a9t ofiT gat 7 @Ry Ar R | omdnz 3 Aer &1 4T ar Faw
Ro0¢ FETGM FTAAAT R N FTR § w4 ¥ whge 2 (73 w=
%7 2000 TETIA &7 qarar ) | A3 @ A aqrar v R fE ga &0
qoTE Safioft ofit ST srEaliol F1e & S gEr fuR aw== @
fpar srar @ ( gawT sifaara S @wm R T8 wrar ) | 5ed o agerr
aar @ 5 39 g ofquer @ g, Y, @@ SN fXEE 1 auEr et
At 1 o & o BT A FE F AW AT &Y Ay Gvaeedy fraw R
ATIaAT 3 Moag A 4o F 21788 W5 8 uge Qar 2 5
mifag< & fid feg 91 erdaz } AwRy Ar R, 9y sea-duateg o ;
FNfE sg oea 2 5 B9 3 onfk ¥ w7r B o s wowvEw (mifa-
g ) I A A &7 @ar 2, N e § onfx & W B o aw o
% K | oI & &t s H o aqrar R 0 gt § wra ek gt F s
FIRAET W AT 50 ¢ | DY Wrw & garar P, 5 € @ R e
R AL, AT, 9 ATfy A 3 3 | ofwat s1F garar & geh,
A8y &f\T A FT oy e wadt & orar @ swwihod 2 (agd @
gwgeq R 98 77 A% AL A T Gt ) | Mo ¥ AT W@T A AT
fafas ara gars 2 fF AT & & R geft 1 Mrers gp AT 92 SR Y,
IR A A AR Y| a S Bag T 2 s N TR
A WA gor W AR 3 fiek WS Y s feaw § Swar Qaar B,
3 & dr (oo F g 3@ ) @ Rag ar ofam & R oW e
2R 21T 2w § g% wdla (Sud 9A) T A AR R § wiw
2 g ol Tearg@ (Zfaeh 59) 7t fufl ook ® | 2y & & A o9
& SO 1 oOFR A9 2 | 39w 1¢-R2 R @i afg ¥ @ aR-
wrE & # | W ¢-3% A ProsriieR § nera g3t F 9ue 2 | @E
3¥ A o, 3% A o3ed RS Horaw exad &1 Fuq 2 | @E 39
8 vo ax R gd ST TR $ wEoh 7 Ao w1 7 AR R

SE & ST W & AR g g onst Ao, Ay A R
qeE 3 76 & SRR “wewrEs’ A S0 39 fear o | g6 A
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arRa # aftrg oIk iR & @

ArAT W FE AFT —HI W] F, AT 959 1, THA A
IR fews ad |

quEfafit—urinz 3 o mw uret @ SEEnTEdT @R
‘SIARFAT TaSr BT W A FOr 2 | W Sz § Arg § syrarat
FyEfafe d 72t afagr oA A 12+ Sl 5t g% arer o) aed fewr |
sqfas &1 7 i TrErd fagred, d@far ok I ar sraw § | foera
arar & afna sdfas @ gy oot @ o] fraadia B 1 e & 78 ot
agl 9 feafa erET ¥ fraa 1 ordt @ S wEer ofix R v
gug ST Srar @ | shf 3 frgradedl @ sduda, gdfesra, s
sxefagra, fagrraafn snfy SweeHa ¥ | susfifRt &1 fasrea-
o= ‘qafagifasr & | Sar 9w g R, @R 99 fagrq—afe,
qas, afgy, 9T NI JarAE—aT aag 8 | TR 3 AT ] &7 399
it wawr ® | ¥Ro @ (ko4 €0 ) F I gFe ufiusr AR &7 §9
S8 v Ay R | 9% rdadta § saere (epoch ) & d9w § af 619
1 8 (¥R2 % ) | Fuefafi sz § arg § wigar 398 9w 2 |
3% @na & qforaT g & R SR W Srar a1 ST IqWAT qF
Fonfg A1 Tgey i ¥ ‘Gafesasr 1 was g fear oc
gaTaR 5t sft 3 Tau aega e o |

UEfIfR & wr=g w4 A ‘geeafar ar ‘Grodefar o ‘TEEs
g% § | g SN &1 &7 gedt 9 @9y sr e R |

TATra—gifiera S #1 o 99 574 & | gaer d9s
“Frg e Sar & fNeY galT qeY @ 99gn & 9 B wre @ e
RYEROYR A qER TE A F WA FAT A | TS S F1 AR R fE
JE 779 UES-UES Jaq SAIfas § e W fewr war ar fNed g |y
‘gurefafed T +ff guR 53 | =9 e WamE AFE G, N &8
At wrredt A £88 wigars ot R | @i R fF ag oo faa ) ot
qared) & YRFT OF g8 A aF 9 gawEaA S AJEATN | @
7eq B 2% ST R, AR & w2S 22 9y ‘wifusid sEr war SR AN
1 AT, AIHER, R, WfaFR, 2. s, ¥, S
fagry, 4. gEmEmfiEr, &, afRenfasry, ©. 9EgAfNER, <. A9
FeGAFIT, 3. STAWIMFR, Lo AiraafFi, L. qafiFE, IR,
averard, 3. sfefNgar, K ¥, ararars |

Zizda arfz—ausfafe A gafugrtasr § e o=l 51 ang far
2, 3 ¥—difem, Auw, aifus, O o YaE foeTa TR @ wR
ged 3 TEgar ‘ereed’ qaerd 3 R | sreasd 3 QY erzdg 91 ‘g
fogTea’ &1 AT 9979 & S A9 A a9 2| MR M W ‘e



RY Qerfers frerg o1 s =

AresdT @ 1 uE drar ® ¥ ere’e, qoged @, frdg enfy emd-
Wz § sy 3 | Qs fagrea’ freaRy 999 SARN & SR W ST
AT 91, T4 TOR TA9IE 3 qEatd F10 8 qFia A &t Oy Fard
78 ¥ ( g9 gnEa: CoFRfgar € ) | geear 983 o ot gala
§ uF TR @ WA a1 §

FEga 3 #fif, fegeeg oY fsEats am sdifafilt st o 8
TSt W =] #1 & | awd 77 %99 2 5 oo 3 ore, af, fematy
AR wrdvz § geE &1 3% {9 s qedt QAR 31 ¥ (ArEwge
220%¢-%2 ), X & G9% IR W v ] wifiry aras 979 fer |

SMTE—SNRT $ raredf A SWUd S T 9ga Sor ¢ 1 afeg
WRFUERE X TR USEREEiT w5 3, SR T9F qeWl w1
w3 ‘FrEradaft T aR @ R | ) wel #7 9 ok
AT & o F A 0 ar—or, forT e aegefiErd w1 9EAR
2, O ‘o o @vE-araF F7 | g% o &4% e R g R
&¢k fao A R amengefiEra (H WAr F11 TR wEAEE W
foar ? fis ez, o, faegees enfg #1 worar & wdt 7 we wra
ge-ge A8 wrar, TEfeg § A A | f5g sreegefagrra @ anfded
BT B, gafey 7 arg B |

areeszfaara & ¥ warg ¥ it 2ooc wrateeg ¥ (arandie-
arera & O 377 199 99 R)—AaurfaE T, e, M,
TRRMFN, CEEOMAFR,  SARIFR, T RIATER,
TE=STATAHIT, ALFAMFR, WegAfaF K, aoderar, afrarar,
A IVAME, TN I9qaArg, HmsraganT, senarearT,
HAAGAUAA, FEFTAT, TFSMANE AT, DRI AT,
M@, F=0AE, ARAT NI 2/ |

afors #1 2ft @ 7@ & afrrars R FEFnag 9 wew 3
AL T 9@ Afaw &1, Tga dewiira, g oG) SRy
%1 3t Ss9f %7 wea R

YT | WETEIF TH 1< R & ¥ af = g R frar |
g 779 AAT fagrdt $ IR R R | @R 2o srarg ¥ o g
T % AT F wgeEyd frw fad g ¥ ) o sl iﬁféiﬁ %
SEE &1 ©rfy o |

FEF— A § <k-2¥o TN T[T & | wHET Afy gm ey

(o) T sfafiwdd fme sftwar @ | -
*mfa&nqwfiwamf&ﬁw I [AR N §o |—aETHGTET |

~



TG | T S SARAT H1 RS ’%

‘Arerdtafrg @ B O PR § eI R feer war ) 59 ooy
# sy SiT diemfng Gvaed srear A R}, $9@ wdifaw @wedt ¥
ErH 1 T Looo B, oA IR 2 Mg W NFR FHArd T
¥ | weo X ‘CAaRT AR FT7 OF qgAuey ot fear o |

stz et — gmar g ‘Aerfeerd w9 ek SR afrg
QA1 & fou freara B1 3 eXo do ((corTmw ) F ST A | Fewy WK
@ q AITAST § T A FIE FAT T8 Y, Weg 1= Gt 79
fawa 1 fagame @ afured fFar B | | sEafeg &t @ifds afy 293
to3 fmer gard @ Wagaoms & (oA ot aifis af o @ 2wy
fogerox aE fiQast ) | o g Sar R 5 s 57 @
TE A7 S qEAIT B wwey § gAR fagra faftsa 99 & ad A | ‘gere’
¥ ‘ogarae’ § s{aTe § g B oy IRW ? fSed ogER B
A oA RR&&S for @ (eduz F KR wEAT R ), S a9 &
%R"S famer 8T B 1| ‘g’ FT @ng k¥ % ( R3R $o ) ¥ | shiz
F7 §97 788 @F Coo % § BT £y |

faehta errde 3 awrel 31 femy &Y St foiw ogfy gard B, =g
‘szomfe’ el Fgerdt ¥ | 7o vaft § wereh ¥ eI @ e A 9
FZ € AT Srar | fpw e # for fF-n on) ugw 29 ¥, =@
et fear srar —

g R Ed ¥ A & v < R e
§ @ T« ¥ € ¥ v €W =X

T I ¥ T T ¥ ¥ T ¥
q $ § ®W A

g I ® T ;| ¥ 4 g

IUET P BT FUATEHM P FM =T AIA W H T T

=Kok 3I¥ oo o
arie e & werfagrea § 3¢ s R oK waw &R% et
oo ¥ | Merarg 9mF ¥ § orard § oA § 05 R, 2% F sran

2 2Ro At ¥ R qrvf, AES, SRS STfE fv ¥ ) \
MRS At r—aasr s+ o5 2038 (& 32vdo )R
gerr o1 SR 3% a¥ %t g A RN fesrafrdmfn’ wa #t T=Aw A |
79 g7 } Y W }—afrarearg o) Merara | % e d@F afeg
77y ‘Herad?, ‘Ao’ @R FoggEe’ ® | fagratlmtn | 8w
g ArEArATEe AW A% Wt fedl | demdt § ardwfng, dsffa
1P & waT A9% @7 @ T} M ¥ 1 wfmurw ( permutations )
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1+t TR U orerd 2| ‘Herad) Wens AFE fAgaE ¥ | w3
frsiorg W ‘deaarg? 7@ 8 ‘o [/ (TF Ry ) F O g3
et it 21 zaw oIk A% o Sresy B\ fagrafndminr’ ot & w3
A7rE 2 37 ‘o’ 1 ‘wrermErE], AT # GrEAEmEEar $)
‘graarariis’ (243 o) o] ‘ghtmT ar ‘frase &t wafa (214w
o% ) | ‘Fugaee A 98 A a0 7 @l gard o j |

FrEFUErEE & WA & wgAre e Arel R o go | At ¥ wedt
R ‘Beoradt’ 57 9FAE g ko o B fFAT IR ergcere Wi 3
g L83y g0 # ‘fremfora’ Fv wgg foar | wAsht ¥ W A 22k Fo
# ‘Beradt’ w1 Sl ‘B 3 2t do R AP g1 oK ‘Freas’ 2
242 } droradt o) S At § sraarg f5 |

wafyz fxdiz it SN @RE—saR & wErOer &aTd
wfe fadta @ 28¢k do (T 180¢ ) R 3@ gu ¥ | gt o =z
wr ‘Tufafmar’ wprfod gom ar | 3 9 & =2 Rga ¥ | R Tt
§F ‘orenfws’ oK et sawaw # alfel oK gfies & @it
FT 7VT AT 5T or | 387 it qaw-8-gaw nf7 &7 foly 37 & fog
gEIR F8-aF TS F1 Al ST AT N FHY q9rE FeRmrErsn ¥ SwEw,
famdl, SN SN HrEt R opRas fEwE R | g ‘sowee FU1Z $ TR0
zralt & ‘wedfers’ w1 gtnd & srgare (oRA sigaTe fafed 3t war-
Tar @ ) oF 1]43 R YA, (FEwr T ‘Gure-fegrg’ war | satve
‘FosgrreaTdl’ T # OE sfaveriol argarg ‘gewmg e’ § G )
gaTs oft, foal oo et & 3 B omEr Saw @Y A | gad v
Farst %1 g & ¥ S IR N g X e 5@ ad o R |

safgesh #t JeArerel AT A @ gAfed  gEewrdt FEr 5
T ¥, 00g 7 T wlaar o s AT A | ¥ I—awreae, s
ST SR TATA | THETA TEA gl AA R | @R A @
garraR A o g 3 T ond SR Atm Ha W T TEar ?
NS INT FIAGATFR Fa8 701 B, PR 47 7 fa $ IR 9 word
gedt B | ISAFR T W Fag 97 62 R, AR e § gow A ana
1 9 & 5rar B | 9 #1 31 wfpa Y YewR @ar ¥ SR w
sf@ SR M AT 3@ # 5 FAOC A TR B frd feg 31 @ B S
Ry fers 3ar B, AR a1 7 enfk o Rufy ot s o @t 2

geft—sfY ) R R 2 R we @ s wA w2
TF T R FFTIBIA M AR A 7 | s Y oW £3)
sl & At e R ¥
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qIgLT, friag
sfiior, fasyereg
FHeamraat
A
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qaTy

Hrag

qgAR
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gure ( 7ge )
ga® (uas )
sfafg
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ELECH
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ATHBIS FIFAT
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AF

avry A9
AU

a4

fiewg
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Boo w
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el ggeafear qrfg =t w7
R&2 TF fagrrieR, figrfestr, w@mrer,
SIRELEAR
R&Y IrF USAFF
Ro%y T HLTIFHT
(o2 % ArETRRFHT
303§ F fagr-afaqaf, Steradt, dis-
o, FINELES
R0 3% d FIOTHEY
RoR0 It NEITENN
RNRR % FeIUST
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23R T=w YT
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R¢ Serfre frerg &t RS W

saYfat S 7y

[ 2 YRR T gg<ifasarafn

F0 3a R¥Cs srawfama, siafeafy #t A

FHSTFL 3o 5 fagr-aaafads

srafee gt R&oC % aurefagrd, fosagmeard

afag (argda el ) | Lovd a% @i, famoifafs,araaers,
srgarforg =arfg |

faaras (3 sean B3)| Qo¥E TE TEATIRISF

fyarsh gara 3 ¥R TF qENT

fammrafy WA o | Qoke T savfraRaearaf

TF ATSFW QT | LSk TF ghwmse, sfafenm,
e sAvfavars

FHIT ArTSh FAFT | Lok Tw s fertfore, Basy,agwine sfe

garae fZ3d 28R TF edgven, Nidg @nT,

wrstErd & g 3t A9,
ATERGZIAFAT B AT iy



3ofig sy
FiRerwdla dqfas g

ATTIS & QEIU—Rr safedr 2, e i AT, ‘gRrgeE’
aras 99 9er 3, § F9RQA oI |Eg & arw @ ofifad B | e #
ar & ‘Roge’ a1 R’ 1 gmew 3 wad ofeg s e
& e # ey 3 @ B fear 3—

geqiiaaeasa ausasadsa: |
quiavEE: W geat  avgada: |l
TRIA! A-TQFAT 2 AT AFwAQAQEA: |
ANER  JIFT  Fegqgarg Al
dfamenad sftamdaIEAgIgs: |
g g wndawR frogumm 9@ 4 (ULeR)

FAEE F7 AR AT $ wdwe § MR | & §8y @
ferar ar } | ‘qagmafa (gfe-ffia ) A fruge evedt a8 aea
wET BT 3—

Adtey amgoeHiy | aRgdmEdiogda dtatd
vefireinase alfaar  QAgadca avqaggianEr a9
sEERy (A<) 1

78 7777 § 9fia §rar & 5 HifesT widuE R @WET Rooo s
¥ | 3 & gdare w7 o w ‘amas’ B o 2 (@@ afmiEe
araiifa, Aq g SoETE R aeeamaita )
IERATA FT HAGT W AEd § oordamra Ay @ fewr T ndia
far ? | Foa: A welt § oiiw I8 uE-A § 1 afewa A srfeqm
& wedt 1 Aarell A Fifzea odra § ofw e A 2| wifegE
&Y ‘afiarTargeaed 1 T & o9 R Sy argw A E 3 fifee o
TS & g9 Ay A1 @ 1 fod 1 ndha 2R ¥ (mmEer—Rly;
sfara—c (3) | awrefafe 3 st gematear (Y ) & wrard fegga
F1 a9 foar 3—3® snard fagglae, qmE ) 9 st 3 b
fasm | #1 Tgar @ fpar } | gar R E gua § @ gR A
o ‘Afarsargs’ stz gdoE § AR W = —¥ad fE
fre SoFgEfsugand@ids a4 waRfy | afced’ § arE
79 THR T—



%00 Sefrs fasrE & W awt

TUT AANYR SOFF AT JFAIT |
AIE UREAN AAEIEE Hiewsaq |

apeild] &, FARTE, FET AX EuR 3 faemedia R

ffesg a7 FFT FT 98 A< qga fEAr 8 FF-WA & A7 AT |
srEarea 5 #1919 ¥ e AGT g 7 s Sifaes sread 1 as
$ o ufea 3 ux cwfelaa oft 78 979 #1 € | @19 R 595 = a1 A
us @fed oft ft | 3% gEFed $ eraw ot 2ra el 3 o aftww
8 79 TES # SWIOFEAT # Gk Sar B AT orEtia fear | Aet
ST & o9UE 8 G 2308 £o F qof 7w 97 T garfad g | & 238K
Fo A zarw Tre g1 fFAr wTAT BFArE W TS § 8T | 99 HiRgze
R A NPaT S & @argT B QT TR U7 F aEar A gwifma
aTet gga A § @iy qfeq woafy areh & @vargEE § @R R
FEFTT T Frg® | o) et R oft =o wdmrm & Q) wigarg, gfed
TraErE el Fa ( AErva-Frale, KE ) & SiRey IgFEk
ol #a ( ReraR SEAErd, SR @ ), 31 %

S s Fifeen o B AW @ ¥@ R AR R, 9 |
FT AL ATAL, 78 Ad F9 fyaerie B ewma-afa § ofew
ZfagrEdar ‘AT $ ogaR 98 99 g6 § g A6l qaed # gnEa:
afm wea & Freft afea  fear R | 98 wvusR i 4 F0fE el
o geerell, TR AR TR F7 I°G 8, I8 w9 R 9red & 2
M zo faes fa § R

@ ‘G adarel’ § 9T 3 A3 QX R @@ w7 @l =@

@ 8 ar 2 fr 288 F9 o TEwa, Ademe a1 acaw 57 9w
A wrar | 78 oF wradswa qra g

(%) Nor can we make much progress by discussing the probability
whether an Indian statesman would write memoirs like Bis-
marck, for,while the indifference to morality and the msi:stence
on distrust asa quality of wise king are common to both,
there 1s all the difference in the world between the detailed
accounts of real events 1n which he figured given in Bismarck’s
Gedanken und Erinmerungen and the absolutely general and
very pedantic utterances of the Aithasastra, which never any-
where hints that 1its author had any knowledge of the over-
throw of the Nandas and the wars which brought Chandragupta
his empire and the cessions made by Seleukos His sovereign’s
name, his family, what 1s still more amazing his country, his
capital, are passed over in absolute silence by this alleged
ancient statesman meditating in his days of retirement on the

maxims of policy—A, B. Keith (4 History of?amkmt Late-
rature, 1941, p. 459)
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7% sidare SO GTY FT 9EET WA A9 2| qER gdad 3w
arard &1 IR@ &, W fErew Q103), wEr (Uas), fma
(e1gR), argahas (Ucirs), Riuggsa (21<it]), sasarfa (RICIRR),
srara (K1%18%), sfrg argrs (|IkIkY), arran (KIKILY), fzae
(KIx14R), foamm (RI%IRY), fgags («1kIkR) | sad sifafos wray,
qreeadl, SNTmar T refid 1ot oRw 2| fafaw st & adt
¥7 3@ F0 gC_AiT-A9 ¥ Fifcdls wg w7 }, R R N
gagauntafy SifEew: (210132) | @ mEr d o & 30 Rerdae
ATA FQ 2 fF 6 orarer 37 w28 wew Y, e o st
§aal & gra-ard o § Fifeerag 2 KA T wfen sfwgo 3
‘R’ (wamEAReeRa ) § sl e 99, 3eRIR SR SueE &
frae fad ¥, a8t ‘qur awedfafa iz ofa’ Qe o 5w B

0

srred =M AL GFE 3 fEd aEmd e, 4, arat
T quaifa | &@%d, AN ok & @nrd W <FT X SwEa § eaH
arfeas aala et 3 weana 2 | guled 9 syacay s@aE Sl
& ot frer —arw, B ST ag: | e, gfiera, faer, 70, AT,
e, g A sRfay (3w ) Fa7 5h § srana 21 Jeft & &
AT X TR S & 99t F1 wealer arfia St 2 5@ & A A
9 WA, I, a0, T, wmaed i arfeg B 1 sreed (A,
FAMQ ) qF F1 #1942 | s U F e @ R w9 RN AW
AT 3 ara & | F, THIRT 9 aifiea g @ St st sl
arat & &I & @+, 9g, fewa o amfk (grafk ) el o @
R, o1 Sar #7 9ral § 767 9URR ar 2 | Rifvsrwg 7w v ot
st 97 & 99 Seg &1 ot N H19 1 faly od ¥ A DAt ¥¥

Fifeea Sdare 36 G9T 31 9T §7 oSy afatRa ¥ | @ w1
‘g T A fEdta stfeRe gAR AW Frw % 8 | gw 9w wfy-
FI0 8 39 & fIwly 57 A oo &, o 9§ &9F F1 9% 9T
F1 9faF § | a8 SR @A Ay fF wifg edue 915 durfas
FAAN Y ARt ge g Aaga @ QR fvdt ) ofT frega wda ¥
N 38 &6 %1 It offeafe 3 o ofwras €

() wfagued qritear = @t | (91919)
() TFrTgRwageafifrgmEintEt | (e )
(2) wd ug s gl Ften: | sefaet R el | (ss19e-11)



2o Surfre frFTE A A TR

SELL{ELE
" [ State and Town Planning ]

4aTd a7 o S 9FR & S0E 69 S @94 8 | gagd wg 3
%, St 0gR off seg ¥, W] gE0E FRay & o onE 72 &Y | Srggd s
EIINEUA R TG TR 2 A ES FH AR AR | €
A g & SHeSr #y 3urs  feg o 71 Arfed fEar @ oRa @
A $Y S F9r3 a7 o9 € S @ | €98 uEd waugr dgm (Sh
FIeFd a7 farer #@ €1 ) AT gow € wfew 39| SA9 A @)
gerr wfus N Ty, F0fF surga-alw g S99 %1 3 @ anfa-
F g7 @R | 0 T B A 8 g6 a9 A 9w & @ sfus sg ad
D7 arfee | G # A= & fag NE-Aq-AE F o Qr arﬁq,
faad strasawar fe} | 4 o gEl 9t @ i ag e

ors @ AT & Aig Aug ‘eyra’ (district tfown ) agrEr
aifeg | 5@% =R aEr & A=y ‘eF Quge’ (sub-town), iy
9% <1 & afat & g § us ardfes (Fear) T wfe | w@s g
it & Aig et Wik o9 #3 § few us ‘@mew’ @) epgar
8 =it | @ mwR 99 W 9 diar @ uF gl garar Srfed
faasr ogy ‘SeaaTe’ FEerd |

@AY A g R AR ¥ waw, wwd, Wife, A,
e, §%AraE, N9 (&7 A& &1 wfewd ), ™ifaw (AnwEs), S
7% ( darad ), wagasw (srafgs ) IR sTarEis ( Qadfas )—
79 %R @ fafad iz § arfr §) o sdia 9 =rfed’ |

aft fret 1 AN & feg ofig f wE R el 4z cE wHlg A |
TR I WY, A IEY S AT FT oA B ugrw F AR e |
araa a1 92ew (T & Ned 2 ) @ sy 57 g =3 3¢ |

(v) yagdagaed o1 Savd awdmmaERa @Imbrergenia ar R
A | gEedEa genaad TERagend oW me-madae-
weaveee frdmda 1 (919 )

(3) wEma gFar @ @Hld SgOAnEEr Fogs Gaamean adfts
oAt dstgor dogut Wad | (21918)

(o) wRamaRgiREs @ ﬂm&mﬂamuwﬂlﬁmw:ﬁ 52 |
A gEe Rt n‘twnﬁaﬁmw%amqumﬁ%ma
ﬁrﬁummﬁn 1 (R191e—1)

(¢) spwamftomea:  wavey | AWEEIIEL, AT TG |
(R13193-33)



Ffeasrea derfs /Ry 203

g el (M A wA NN T N ) N s (@)
3T =R | YT Y SN FERIEHT F1 9w, om N @i 9 5
agraar fredt aifee Rl 3 gayss oew fesl ¥ g9 31 e w
gra-gsgar ( loan for village sanitation ) ¥ fe st IRER
% (loan for village health and hygiene ) wres 3 foyg
wt uT 8 S & Swar Y fgar S |9 L T ' YSanE 89
gfg %1 o R Hr ar } 1 9g WRER 99 Swar 997 2, 99 Yo
frar & @arT u9r & U orgmE wwE R

Uer 93 7913 WR A @S g5 § AR, efg-aT (SeF g
g% ), afrd_gx (gFrdr A €9F ) Suar sANMR-AN, STReye-uq
( srwant, gwart ) o gk (faege a1 ) =it 51 |

ST F SR A T ST A (@iew o smErdiew ) W g
T AT AR | A A R B A e vl w3 § ey e
r W (AW ) I SR & 4rdt, yf ok g w0 s
1T ¥ 38 gergar faedt afyett |

T3 A1 W fErarery g sad ey, #@&6fE @R 92, a9,
A%, ATEE AR *1 NS § AZT-A QU onF efan SufeE wQ
w21 A R fagrarerd a4 QW & S wfw anfy w4 A sifus
qElT RN N AT A, 7, I, g w1 I0E SNt | g, fafy
(FR ) o X oArfE w1 arar & S 7 @ s e |

7 = W SRt T gFd &, 8 ‘wEE YA ogeh
@ & for S 3 =fg | o YU § sEF #§ oem ay
“yfefez frer SRR T M A d o TR & wwgE, @it
e @ I+, @ar Aiedl, S g @ g, 3 938 SR fEd
T M A DT fed 7 Y, M gred, gt N 3 A A of fafier-
QAT S19aT ‘Guaa’ g9ard | 59 guIT A Ay $ R A sl orfhfy-
g ft W@ | GF e gfaad ar arrae i &), few el 51 frwr

(2) wgmEaRed S Swafsd gwa (Ree) | e

feqaargagia | (RA91R0)

(3 0) FFHIFAFAERTTIRAARETEET RN W
frdmag 1 (R1aRs)

(19) wEtgwATEralas ar &g e | SRt an aegat A
FONGHE FAIT | TOACAATROT = 1 (RA11R3-18)

(1?) 7 = AR, WL | AR AAn A ag e 9
a wifr-gd: | Rrovrerg srmt SREEE gewo Sraae-
FerarFaETRETadfr (R19189-8%)




0¥ Surfre fyerd o AT T

HAr 8, | A Afw w2 griay § QA Q@ S L, ¥ @qr IR 9 Fy
gEF 2 1 (RRIR-20 )

AUEEICIE LB IEER]

ATHFS F AN AT N q_W ATNSAT & gAf Hr HE wAA
adt B W 99 - @ %1 gurFarf, a7 g & yE a0d 1
frar-cudh 3 | g7 7L TAR F DR I—( ) ‘ofew’ g, N w@f
so @ (Y afcd @) stgar @rg ok @i #T @@ 1 o @ A
@ 3, (R) ‘ada’ g, & ogrfed & &t B s&@q, geronfik & AR R
¥, (%) ‘arga’ g ot 9@ oz 8 Wa SR AT &, A (¥)
‘FAg o GeRE T HWR WiEd ¥ R} A gFaT o) -
g S R A9 ra A, AT omuly B aUA UNT FT YST TN TR AT
ar | sftgs g (A2 g ) SR wea g SA9g 1 @ FW@ A | SEng
§ weag N &t gueg o (-9 qug) 74 sra A 1 (RURY)

STEIFENTET 24 B, orUlq IY €A UL T IrEgFer- Ry £ g
33, ¥ ol oy R AR e | 3 W TR, HIAFR AT FgIRHFR
(ST ) a3 =rfeg | g S § So-an ot we-ant 13 arfag |
& T 3 Y R IREAR g R g | A aferd (@ ) g@
St Srfen S FAE K&, ¥C SN Yo gra Aie o Tt faard =t s
ar i A AT OF W A TEqE F & g o # e 3 gew (=)
), N @rEdr A At Fr Ay AN F oS W@ FAwed & | (A% )

aRer @ SR (B g )y W g8 (<vga) S Ty
( wsie ) €rar arfee | o g =ter a8 &), =1 gUAT a8 Ser iy
S | Sard § fearT @ 3 a9 seduy, Amen o FWIEHF AT TERE
2 R | 793 awg gR g, Serfy vgeh @ geawr Srfy e gam
Tgar &1 g & 8% | (R1e-R)

a9 § T 21 FT AH FAGEAT ARG | Te SO gaAT Ser &) 5
@ W TS g% T S & qgre-dEr A9, @r fAr e | @d
A A FE A eFF F7 93w T Q1 Y , FfF TR WY A s
S FT W AT 2 | SO % F MFR A wymfesrd o &, 99 9%
wg=a & fow o @, oK dta @i qoe F1 @ | T ok ¥ faa &
(RURIE2})

QY wErfenrelt & dftw # o=3 gt @ gw -a@t ( fEaer ) N e
o N ‘e F3 | srErfowr M nd B fiw w fm wmy Ser
‘Tamw AR S frgw ar @R ¥ Aga ¥ for SR wow 91
(-] )



HIfEeTSI s 9T Yot

g% A A ) ey ey N ure § oS g Ay ok o gy
oy a7y (AT ) 7973 | T9R O A7 Q) T R oK @ <hifgat a4t
81 | freht orme e W ( SET @ 7 4 3@ 8% ) ww uarfafaer (feud
F & ) o Prege g ( 17 3 3@ %7 BRErR) 7913 | (RI3120-2%)

amfsae (basement ) & qrer, arft ok Haree T79r3, qEfafa
grarr (g difedt ) ft 27 | SRR (grR T aEd ) & T Fv &
T a7 9t A 298 Y PRI (A ) SN | frare B uw Era
F gEwre (=@ ) & | afEr ( fraret t faswt ) 99 Ta @
gl (RIRIRRRR)

qrER § 7 A At g99r FT <8R ‘gefof’ gR awEd | osER
‘ARG ATEF XX T9 G A ey A% | Ay FR B fFaeas ged
At g AR grew R A | wF NS upEaiE ger (ewEid
FEg S SRS 78 A G0 ) W 77 | ( AZIR¥o )

UFAR AN IS FTER T & 7 geha (g-afma)
AR T ST (ST ) ant & 1 @ A T M A
HF AE TR A | o & wmed @ g wfesseagy (gL ) ar i aw-
At SR Dvwe & el & A, et aF (A 9w ) SrRae o,
Ty # fafla (oo, F9 AR ) 9u, ard wfted Fant I @9 ors
e A (Red) a7 =rfed, dgaud =R g ey, fESTey
2Y que <ter, TA9Y O G Sier ] 9med SR &g Ser g =nfed |
Y &Y 1 gRIPTY A} AgEed Y =rfed | (RU¥IR-¢)

TIANA, AACTTTA AT TAWNTA—T § 9@l & @I 7
gfar gt =TfE | g7 & ged-tue 8 S A XA v # fraragds
ar«ag{aﬁ, 9% TR 1€ JF A ITE TA (‘ET?ITB?{UB‘? ML) Al

gataT T & S, gﬁf“aa e ARFR § W, o A (T
Tt ) &R dra-earer ( sie-ear ) ot zeht SN € | gd-a e wyn A Awr-
7@ ( WA ), shaarer N NeE (9er ) € | 598 a1z 17, A,
areg SR 1@ & oot (g ) &1 | oF fear @ e wre (foadt) e
Afrey & W & | gfar-gd wwr R 9P fR srguzs (treasury)
& | gfaoafm wm R gemsy (wgEEg ar workshop ) sk
Irgarik. (armoury ) & | A% oA 9w amefE (grain
dealers ), smifias (wfiedar ), soras (03 sag) ok
AT, U SR @ & vT ) | gfor wp R sarsha (39 ), aernEr
( AR ) oty Sy 3 ug &y | afsE-gfa wm R @y i
( 98T &z eET eyl 3 @7 S ) oK Hag & | qRSEER AN & 96
Wrﬁ"ﬁ!{ﬁ%mﬁﬁﬁg W:a?l! '-Erﬁ,qﬁ (739 ), T A A

- 3y



0% Yurfrs fawra ) HIET WERT

(gredt %t ge ) ArarS FROW & @0 & a0 gt afmw A A )
( labour and artisons ) § =wx &1 IICUHEA AW F quang
s fwsgae (hospitals ) &1 1 Suvyd AW & @ I Mramrer
(dairy )+t @ |

gad ©3 AR TR o UoiFe & Teahet iR Sgsrt iR afrsr
(afreR ) & @ & | arew oot o § g8 1 O, g o Ad
ST onfe & =) @@ = & g4 73 sy | (/A¥IR-RE)

ST W R gwErAere @ | gfa fear B e & S $ e
& | u@ ( Frarfew ) K Grvere T B @Er W/ R | RA¥IRS-
%, 33)

TR ¥ 7w, B s #t Fufar (kitchen garden ) @i area-
qu ¥t 81 =rfEe |

gfed, o139, W0 o< arerd (e ) ¥ gEE-gE swfuwfedr &
st T-a sqgedr & fog ot 1@ | ( RU¥IRE)

77 gad wfafes Hrmag, I, FEET (W 9 w1 OWER ),
gwaae ( urgaer ), sngarr ( wearer ) i geaarn ( Serr a0
garerd ) saard (UKL ) | uw yfeae (@REET) F9IR feEd uw
¢ oX 775gs S ( mechanical lift ) & R

28 yfvoE & SR & 1% (2 ) 8 aar gorr wha (ayser ) & gw
rgae 77ar3 | 9% AV afwdr @ gaa 9 fasz A o 34 &,
05 9% enued TAArAr ST 2 AeTE ar smegEa u At
qgdaficasd: gaT: SRAY’ | @ 0K I FTE 9 @ W
N A T F ermar 7 QM ) (RARIRY)

ITE ST FNSANR F G ¥ CHIEFT FT T8 UGF GAT 8, el
9FH1 €21 &7 | @Rl & feu @, afve § fou oe (uF as, f&ae, s
T® iz, & fou wiia 57 AT R & for 3o 7 gREAT F |

FErTE A awt § e 1 (99 ) oF A H g@Erer e gaars |
AreHe g fagra @ adarg (ram gauge ) A} s, Fh
gt o R ¥

Mt AR ST &

_ MeA—NrA & ss wwE ofarer B fad 2—(2) armfis

(1?) =geart arftwgeatedet @mfrar Tyfredieas: o g9 =
we angreTerd gfrgalaenistan  SRAINMAAEATTT
uegwata aarfand qfig sreda ) (1)

(33) Frgrm? admaRlage g wradT 1 (e )




FifeemreiT dafre owa gow

(ot 9 ¥ @ @ ), (R ) apoeaw arew (ASIRE w@a & afiee
el @ ), (1) wfmwa (920 & free ol A9 @ o),
(¥)=Ra (fesdast Tor adt83mm), (&) Nilr (3w A
Wit At ara), (8) aw (Wm 9@ ma), (o) wdfs
(v = w51 9h @ wra ), (¢ ) Aadig (39 2w 3t Sradt 78 @
ara ), (%) g7 (9K 41 oftews ar shevz efle @ w7 ) @ik
(2o ) ¥maa (femrea @ ma ) 1 (R1221R)

Aftwra FR Y A7 @we g (@), w@ ot ole
( wrsmEgs ) |

Qe At & ¥ N FR R wGIF, P, THF, SITETD, T
fra (S @ A2 foodar ), aus (gt ), sd5 (#2 g ), @
(R ), favag (grmEre ), F1wvees, =9 (F1Q ), fte &) s
(srer e &9 ) & |

e @t 3 ¥ S ¥4w, g (e ), e, wifweg (Lustrous)
R/, kg R AT (A A w fHd ) § |

AR w5 o rara g 1 42 A S Afadr $ oW e
F& o ARy 798 §, o7 ofiv's, ouwlds, nFres, wEUreF K
aee qfeTe Fer 2 | AR R SR sas arh & afeg 71 el
J MiyAr 7 g =M g gFI @ (AL 0-2§ )—

AT % 0o ¢ WfgiaraT I~5% 3R AfadrEier

EER T Koy CEEE: CRENE R
RT=Fg goo o g=F ¥,
SRR ]Y » AR Re 53
mspera vy, sdatEs 2o,

g5 B )3 AfRE 1 o ‘g sgerd 8 | alk afn § ara /3
S AR FeR Tl aff g e XA A w A A @ TEH
20 193 3 g7 # f{AT & Y Suraw | @ 9FR o0 g R 1R e
T fT, 7, WE, FiE onfy e 9 9EN S9 A AR I W F A R
g% a7 923 A | ( RULURR-RC)

aftr—afrel 3 @i srfEf 3 3—(2 ) AT (Ao § frgz
Afz T dam ), () 9% (gea 8y @ wm ), (1) "RamE
i (GEz TR Ree AT @ 9 ) | 395 o9 Ag T—aqafes (e
Fae-dt ), T (wrewde €@ ), g ( Fwedecd ), ai-
sragE A gegds (aregE-d ) | (RULUR-Re )

Y52 wfr @ ¥z ¥— swennt (Aiw saw-ar ), RNy, 53F I,



0¢ Yurfrs fasta A AT TER

g (ata-ar 5w ), geesEd, genmn (gwdtar dier ), s
( dng-ar der ), Mags (=T |

safie wfi & A —emdy, sadfie (dree-ar dter ), sea-
qg (A2 § go-ar ), agHte, A (SrEd ), sigggs (A
3 warar ), avas (B 9 Ae ), gmra (@ @ fr Sedarer ) |

3q oft § A 3 e, e (awa dq ), gl o
gdwraa | (R121R2-33)

o3 ufrdr § ouq T 3—aggia (B TR ), TG (TR 21
a1 ), srgar 39 (e ), dix ward, e, fera, g (ard ), @fE-
s ( Sfgaredt ), seardama (s gararEh ) ek sERd (gw
Y FuFAIR ) |

At & arg AN ¥ R—wrqu, wenw, srga (ST N )
gufsos (SR 3 @ gw ), @z (524 g2 ), 3fie (ea A w )
ST F@rat (s 8 g& wdg ) |

afnd § $5 wara Vg T ¥—faveT, HF, ASSATE, [UGH,
g, Dfeary, Frws, SAdEs, FeaE, wfeseaE 39 (FRT ),
afegd (weiarer ), Gnfagd, divew, ghels, fremEes, geF
(e ) ofic ghges (7 B ) | o afrEt § Fr= atr g9
21 (R1RUTY-RY)

a9 1 HU— mrff-ar & oA R 3 & Az qae@ @@ ()
qurqgs (fredlaiea ), () wawm aps (fEesneq ), (1)
FWR g ( F=iq@= ), (¥ ) shgzas (hzzas-wdam=), (1)
afrs  (AfmraeEdre ) ot (& ) Teams (F e ) | A9
Al @7 r—afy A oy wdE | W B feEem @ AT 3
A A —arsiaes (freeh 9 i d W@ F7), RANTSE, Do
MeF, o8 wwier (PR § gea 8a ), qerdgas a0 N af
Fuif & & et ot aof =7 )

Tel &R & g0 & fi—ww, gn, WenEE, ewifes (@EE -
e ), WeRad (T8 W eH FWarer ), gutht (a3 3t @
0 SAarer ) T ey ( swEgR ) |

AATE I T B SN ATH &, B D A} ared wrwraw (36w )
a1 (RI2RIRE¥R)

NS AT H M—Ig AoFas ( Arow<s M ] Oy ST )
i Jafli ( Fyoif dos @ax m ¥ WA ) A @R T R
A T R | % 3% (1@ ) ar 9gm QA wif g7 ar 21 S oy



SRR TR 9w 268

g (T @@ ) ar afifrs (fig & der) & 97 vgs 2
(R1221¥3)

qIgFT A AR 90

ag @y Ay (Director-General of Mines) &, st ge-
IF-TE-qTF-AO-UT & rutq 5§ armr’X argel & wonf #® w@ra-
faferdr & aftaa & ofic afbel oot 21 ot fod afemE &1 =@ elK
g% FeFIfel %t fvg (ores ), gar (crucible ), srag ( fuels ),
WER ST o7 I9F @ 99T &), fAEd Ag g o @) fF %9 9% @
g @adl B | 4% @A § gar eurd § 72 yfe, W, T W F )| R
<R iz ( gear, ardaw a1 g4 ) T a5 ey @ 1 (RURAL)

&R & @19 f eEIAR—ar § wima vE 8 e [ o
T, ST X S Y @rdr # 25w &, s (Sey), W,
qrewe, 999 gfEr, fare, anfer (84S ), dx (@), fas,
el (99 ), gEIE, FIUE Wk ¥ ¥ A, oA d &
A Passer ( fas ), P (a8 ) IR wifes (Wt ) st 3 o
2 Ggar 2 fF &l &y |

ST o+ qrt B e K 3 A0 g9 8O srd, ouar 9 9%-
so-ardt 81 (9% § G 3@ A D 33 07 SAR) aref e § 97 ),
S79ar & 9w Sid) T a8 A1 TF 90 @ GAGY I 2 47 GAAAT AR
freassR@ar | Ak @ Qo & WsER A g o 9w @
& @ foersg gumar arfed | (RIERIRY)

afy gfaveeargl faw (AR ), arww (@ 990 § @re ) v ar-
fias a0 1 & &} e | e dAie ufedr (streaks ) ge @
( Heysha: ), @gar 78 g9 F Fag (gruel) srar wr &), ik
T F@ R M- 92 S 9 araare 913 ) g2 a8 ) el @ aga-
a1 & oY g frge @ geEl fr 5@ feft R @ 97 wrg 2 1 (RIRIK)

|t Y eR=Em—aa, O, @iF, wda (wea ), w9 G
FaT ), argEa ( FIN )a fenes (q&ﬁf%tfm ), Wms GEAF,
qEE, 9, weates (@i R T ), TR ( F9E ), 95H, T
(7 9r+a ), wera ( w2x ), dn ( ety ), snadige ( sted 1
% ) Arfs aviaret (sl @ =t $ O  weymar 20 fafel
‘getan awgan’, €lg (lead ) sfic siyga (antimony suiphide)
I Ot L, AN | Tg g7 O o § W egfe A€ Ot o R
957 &7 F AT ga Prgear 2 | T gra? fed @ geaErd a9, Se
A & fow o8 awel sriw (@daga A @i ) |
(RIZRIG-Y)



230 Yrfrs R & IRdE e

TG —z wrgedt # St orgy ol qemd aqrd (impurities) &,
I8 ST F37 & for fewr geerd Ft Argar A [k | Ty, 92,
fig M= sy iy, @ et 5w (Seawahtd38) & 43
3 wve-fre (&< ar Pagr ) & qord, & wrad g% S A o |

S, A, fie, gorm, dig @ ar A swuar 9% B 39, T A
guws ( g% ) %1 WraAr 2 @ 3 argees 93 & i 21 (R )

S arg@ve A% A1) @ off A€ 22, 3 Wy, wyw (@eEdt ), WY
) qué A%, 9, TT, 19 N g & ara i araard W d 71g D
Sra 2 |

qrgelt #1 e ) A F1 aeh am sdhae ¥ e e
ML & ary geltarT #1738 g9 9rgel v ggeasaa (hardening )
gt srar 21 (RIeRige)

atar e gtar arg—afk s@EE 9, fewy Wigg & aar
Hfirarn sigl fine, B ar aree a0 &1 &), §t 88 A | Ay W@ 8@
@t =rfea | ~

St A I R wrERas ((Fie-ar s1er ), F9G A DQEd-ar,
Y7, =a ey (il ) @ g« ol gobeagol &), wf der g &
B (RIgRILR2Y)

%g T Se—gR o, FETan q WS A e &, A
38k 77 ( A, tin ) «rg gusd = |

g% (fa%a gerarer ), agldfea 9T fegar go ( figod-
7w ) 3R T 7 GRTART Y, & 981 Qe w13 (e a1g) e g |

FFMET quar gos (Geew ) 90 F Y A dgas €g
( steel ) gmgar arfyw | ( RALLIL¥-28] )

Serag 51 w174 ag 2 5 g, 9, 79, I59%, G, T, F6
ars <ArfE & Sgsdl B W | 78 Ng g arg 7 $ ey g gor 2
Agas, Az AR 77 T fiT 95K & A R 1| (=ege wr o diae o
far wiar R, oI frdh wreg wrard § dgeaw w6 F7 99 AR A1 TR
& stfnarg & fpar R ar A, 7€ afgeg 3 )

(3w) sdimmg—Calcining or fluxing metals—sred

(38) ‘fitmmr‘;rm%@mm!ﬁéaamhﬂ&am FER |
RITRIRY

(1) saz W O walg gl T ger B ¥—‘sremaTmesta-
dia-agdzrasngztt Sty (el ) | guH wwE (Fe
@t ), Far, dig S ag o d@w ¥ 9v g9, freag e enEE ¥
fawa & AT 8 |




HfreasreiT Imlas s 222

AATNS—@TT @ 763 G-} 3} ST aorE Y St 3, 99 TApA
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