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Ancient Indian Patiganita and Arithmetic Operations
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Abstract-It is a well known fact that in ancient India Mathematics was quite developed. The base of all mathematics was
believed to be Arithmetic. Those days all calculations were done on a wooden plank called falak or pati. For big calculations
it obviously had space limitations. According to Brahmgupta (628 AD), only a person who knew twenty Arithmetics
operations and eight determinations was a true mathematician. In this article out of those twenty, main eight operations will
be studied and we will see how they were done on a pati. It is tried to understand how they are different from European style
of calculations.
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R— Ig A1 {1 S 8 o Ui wRa # 1o 98 faspiRye off | et MO T SIeIR SO bl AT ST o | 9
T FI ITOEN Bl IT ATel TR @7 STl oY | 81 TSl & folg uret &1 37uei HAIfHaar off | S8re (628 AD) &
AR ] BRI FihaTg (Arithmetic operations) 3176 IR BT S+ a1 Fea MO o | 39 o # 41
H = 3716 B UIET TR B4 a1 ST off, T8 A T &1 U 81T b 9 R0 a¥ie! 9 69 fa=1 2 |

S WTeg— 10T, OIS, UTSHTIoTT, SfRIora Ffhart

1. URER—— Ui 9RA H T UM U Adbs! & IS I Beldh IR UTvgeRdl (@iher, Widare) H fege il a1 ureT
R gfel, I 3R TR q1e] [IBTHR o1 3l H fgaR &1 Il 3R T8 BROT 2 b IH FHY D1 IO bl qreroram
AT ITHRAT BB 2 | ARYUT VT Pl b & TR IS TR B & [Ty 577 3fepT Bl YAPT FHIG B STl So (el HR drol
T Y 3 o S | 9 UHR UROTH U &1 Ufad # 31 1T | I8 IR - 3 7 o1, STal Ay 7o fordh et
3R I8 WrIfde € a1 9gd S8 ol | UTe] UR 0T &R T dRIp] ST ITHIET o | 89 571 3173 Hfshamsil &f <wit a8
39 UK § | (1) FHABIIT (Addition), (2) IIferdl (Subtraction), (3) o9 (Multiplication), (4) ¥T¥TeR (Division), (5)
T (Square), (6) I (Squareroot), (7) B (Cube), (8) THal (Cuberoot) | E=TTel Tigfedl (200 AD) ¥ @& 1658 AD
DI UIER H /T ABATAT BT Ieekd g YANT 7@ BT MAear € | Ureid JRd & T0el & AJAR T Alsharsil a1
3TTEIR FHABITCIT g TSI & T a1h! |shaTd g & fafi= wu & [

2. GHSIferdT (W9 + Bbferd) / Ha (Addition)— RIWEE 11 (950AD) & JTAR
“HEATGdl qgAMBIHRU dad dsdhied”

I B FRN H U T g9 &1 AHGIIAT & | UTd BIdt H MR § =A< /9 BT TN BT ST &7 AT | FHEH
B frar 31 UBR | B I ot (i) B9 (Direct), (i) STHH (Inverse) | STET H¥ H gHTS B 3fDT W YH H & o) Sahd |
18 TR I | fTATac! § qRBRaf Had o—

“HHTGEHAAI SAATSTHATI JAT WATTHH AR a1’
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fSrTenT 312t & FHEBI AT AT SHaHBI TN AT & STAR ST IT 913 ARG | ST AR I7 39T Seet | Ife o of Y Sa1e
U YH PR SIS WR I A I AP BT 8 AT gPbIs dTell 3id foRIHR qTd] [dg 1 T8l8 & Sile H Siled AR TR Bl
feT T4 | 39 UBR A9 U &) Ufdd # 31 ST | SETeR0 & dR UR A 19 T 13 I SireT 2

19 1 o

13 1

Ife 395 3R 25 B HH H ST © ol

395 390
320 — 5 420
—_—) —_—
25 2
Iopd |
395 315 415
—> 420
— —
25 5 5

3. SasIferar (4 + 3| + &ferd) (Subtraction)— 3I9ET 11 (950AD) & JTAR
“AGUTE FAdGHT dgdddidd g AYS A

I e A B AT 7 (Tl A S0 FaBIferdl wed © | 91 6T ®f Y HEd & | adiierdl § Ife TeriT S
qTeT 3ih fhedl U ¥ 9T 8, 1 31Tel 10 ¥ " 8 (Borrow) &A1 [* A G I&hH QA1 &1 YIIT Jafeld o | IS 465 A
274 B TSAT 8 A1 39 UHR fhar STrar

465 46 1 391

_ _
274 27 2

—> 191

5—4=1, 3PS P W HCTHR 1 folkaT | TAR W H 6, 7 W BICT & AT 10 3Tl 4 I foRAT 1 10 + 6 =16, 16 — 7 =9 | 3@
4 T 3§ AT MR T/ W AT 9 folaT | 3 — 2 =1 | TR & AR HH FHABI T g IEhH Fadblierdl H STl
ST g |

4. IO (Multiplication)— 0T e A3 BHlel I el 3T 8T | UTeie HIRT H YOI Dl FHBI A BT &1 B AT o |
T 3f ToTe # BId I IR SAIST ST | 3 IRl § URTURIHAH HET T 7, T B3 IR SireT | Fere = IR
faferit <Y &

(i) ST (i) WU (iii) ¥ (iv) STANON | T81 7 eRmEmt (750 AD) A 991 AR &7 Sooig fHam 2 | () SuteHfd (i) averm
(iii) S FITT (iv) AT 9T | 9 G917 I8 AT ST o o g aafdd ok &8 oM & a8 Mara daar 2 | I8!
EREUGNERCUE

4.1 BUTCH— T8 fIfY Sw=melt & F9a & 7T # off | sfermemaf 3 s96! a3 &1 e a9 o § | S8 IgaR
T[0T BT HUR IR [0 P 710 IGHR 0N HRAT & | BR UshAT & 918 0T Pl RIABI & | TS 3AehT BT YA BT bl o
BT 3T ST o7 | I81 BIROT B b U Bl 899, I ScTfe 1 dadt o [ 3RIMee 11 (950 AD) @& SIER UTdh & Ugdl 3idh
BT YUY B IR e B +A1<l QT I & | AT 125 X 98 BT A (T & T 39 UPR I © |
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9 8 9 8 9 8
—_— —_—

125 125 125

1290 1450 12250

39 SGPT TTOT |

5X8=40, 5X9=45, 45+4=49, 4 TSI, 2X8=16, 9-+6=15, 9 P TCTHX 5 [T 3R 1 TGMAT, 2X9=18, 8 BT 2 B 1 foraT
184+4-+1+1=24, 4 BT BT 2 B A1 oG, 2 BT TSHT, 1X98=98, 9+3=12

42 IO (1545 AD) # U ST a¥iaT fe@mar 2| afe 89 HUR arell 8 S&TER9T o a1 Ugel 3fdh! & ATAR 3X2 B
AfeeRT 9910 8 | 125 BT HUR 98 BT 9771 | foRd | 8 W BT BT A faHTird o |

1 2 5
1, 2 4,1
9
9 8 5
1 4
8
8 6 0

Ugel 125 B 9 U TN BT | 9X5=45, 9X2=18, 9X1=9, 5, 8 T 9 SHIg B I DI 7I1d B [FHIVT § fAT 3R TBTE ATl HWR
379 125 BT 8 H T[0T BT 3R HUR BT ARIBT AU | 374 i U ¥ 3T Bl ST | T8 TR H I BN |
0, 5+4+6=15 (1 SR T H T
1+4+8+1+8=22 (2 B FHWR FSMN), 2+1+9=12 SIS AeTaT & : 12250

o

5. FIRTEX (Division)— ¥ITER UTHM MRA § 980 MM e o fBar SIdm o1 | dRIST ST el o fb smivee 19
IABT A YA 941 ==t @ faan | Ii9ee 11 (950 AD), TRl (1150 AD) SRt A& TOTasi ° 39 YR fhar g |
HTSTdH DT ST & 11 fola ST fhR 9150 & 918 3R & 3 A Y DA | |ISTd BT Ael 0TS PR I A5 A el
ST | T[OTST fTR forar ST | eTel TR0T & fordl WToTe &l 918 3R Rawast < | F2) fham ot =rerch | fha ford sfa
A < | SETER0T & AR WX AR 12180 BT 29 | HRT <7 B A 9 THR T3l |

12180

4 (121—29x4=5)
29

580

[LS)

(58—29x:2=0)
29

00

[«

29

R 420

6. I (Square)— T BT BT Hewd A B BRI AfE T FIfh I, T BT G © | FIH T8l I BT Seoid
FerRgel Rigid # 8 | amdvee [ 7 I e Farar & St &5 9T 8 S8 avf &1 77 o7 | I81 89 SMeRmEmt &l avia
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S | I ATAR & T & dT5 IR S Usel 3D BT G BN, §9 37 DI HeT <3 | a7 DI HUR foRe | 37 Ugel 3ih
D G BT A foreat | e for ofds & F[o1 AT @ 921 JAhT DI 0T HyAT | T AR & 3fehl BT <18 3R Raqdhran | U
gfehar g1 g8 | 3Tel TROT H el W& & Ugel 3id &1 a9 fhar &R SR foram iR |1 71 -1 | I8 ufehan dd aeb dorft
T4 T ol AT & [ 3 TANT § 7 37 91 [ fe 241 BT I BTl &

241, 2 BT I 4 3R 2x2=4

4

241 , 4X41=164
4

564
41 41 D1 RIABTIT, 4 BT I3 16 HUR foraT 3R 4x2=8 I

580
1 8X1=8, 1 Bl $HUR fora@r

5808

1 AP 1 D HUR forr
58081, IEI URUH B | I Al bs TG shepd dT T BIcit oY | Ul SehT fo1eh &) B |

7.9 (Cube)- 5 AD 9 Ugdl 9l 0TSt €4 dbTel %8 o | 91 # FaR[w, HeMdR F1 1 = TRIb! BT GAIT fohar | J=f 84
RERTET & TRID DI FHSN | AIH el 915 3R & Ul 3id BT b [FbTell fh IHS a1 DI 3FTel 3 4 o7 fhar
3IR Y 1 T[oT forT | 31d R 3fch & a3 Bl Ugel 3ids 3 N haT iR $HbT <1+ T[T fobam | SRR H IR 3feh T &
foram | a5 w9 Sirs foram | 59 ufshar # ugel QT 3fdT &1 o9 el AT | 3WTel TRYT § Ugal &l 3l &l Y | fordT, Tg
gfohar Tt |

I F=AT abe © AT 89 U8l TR H a'+3a’b+3b’a+b’ Tl 32 & | TN TROT H (ab)+3(ab)’c+3(ab)c™+c’ I8 &H & <17 |
Jf BN 234 BT T b1 ©

2" =8, 3X2°X3 =36, 3X2X3 =54, 3'=27, Gile TR

8
36

54

27

12167 g8 23 2|

el X B A

23%=12167
3.232.4=6348
3.23.42=1104
45=64

Frse TR

12167
6348
1104
6 4
12812904
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T e & forw ot Sroft 7 wedifshamatl &1 93T siar o |

8. A (Squareroot)— T BT & 31ef © T8 i UAT I foTeT 9 §1d 81 | smdfear # e ugel 9
FIeTeTT T AT S+ DI T & | 918 & OIS - HRId—Hd gl aRIhT U | RARAR] 1 HB 59 YR T HA
FaTel & | 99 Ugel &l T8 AT & 3] Bl 3hTs W Yo DY, T4 AR A M1 o ed 9 fafosr—msit & sl |
3ifPd PR © | 379 W& & T Usel SHed U5 dlel 3 ¥ Y& PR © | S I g1 a7 AT 81 Fahell & S IqA
HTK ¢ | TSl 3fd Bl fHeT IHST 518 2y e foafad € | a9l &1 &1 01 9 91T d & | 9HT%el & o &l W& & 9
3fep ¥ TCTd © 31k S gi+ D Ul H fored € | TT 18Rl SIIdl & | Uf AYhe I & Al Yeb fehaT WA 81 Il & |
31 ¥ Ufad @1 AT BT ST W 9T < © | IS §H 529 BT IS Tt 81 di—

[ —1 = | |
529 —»129 —»09 —» 0 Gfdd 46
4

46 /21=23 _THA 2|

9. [ (Cuberoot)— T BT BT ARIBT Fa Tgel IAFICAT § <@+ 1 e & | sRivee [ & 1gaR a1
T W TP o (H¢a) g &I 3719 (f@1fsT) & forg o © | fR 978 TR ¥ Y% B Usel o I8 dTell 9T | a3 a9
B ST HEIT ¥ BICT 81 99 UTK © | B9 e Bl Ufad H 3@ ol € | $UR I ST 36 3idh SART 3R Y & A1 3@ 39 3
X IS BT 7 S 9T 3T | ANl fog T el I Gfdd # foraT | 31d STTeT 3Te IART AVhd & A1l IET 379 39
HRT DI 3 X RET MRTHS X T METHS BT a9 a9 91T {7 I9thel fogdy 8 &1 IART 59 6&AT Bl Y 91TH &
T 9§ 9T < § | IS A9l IR ® G5 U UfhaT Wed 81 Sl & | IS 12167 BT T fdbTer T & ar

[ \
T2 1 7

6

8 I

4 1 6 7

5 6 7
I

2 7
27

T 2 DT UK H I@T |41 BT 3 XTI 2 D ¥ A 9T &AT | el 3 3FRAT | 319 Ul 23 3R UTHA 5 2 | 56 DI 3
X2X3® I HAANEAT 27 HI3F o7 F 91T AT | ITBA 02 | T A23 T |

10. fFrrspsl— Ife 571 <fparsil &1 IR TR, ST fTsT A1 TAT 3 €, | ol dl Sy A1 Ha Ugel I8 <@ &l Aedr §
o W AfhaTd ife urdl R @1 Sl agd Afere a¥ies | Brcil off | AHBICIT g FabIierdT 9 d SEHH aIHl aXia]
A B oY | T & AT A SATET I o | STafcs JRGI T B R NI F BT I8T AT 3R IO S8 ofd] | 9RTER &l
STe! AU 9gd HIST A G681 URG H 98 A HES dxie I 8l el o b I [l BT Al Seoid TEI BT | TE
IS T T D AT AT | R § U 81 Ufdd H 31 S | IR F Sl A1 off | 701 & 941 Sfeband & e are fad
S 91 | 98 UMY A7 H 1 Il A7 Il U | SN o] 814 BT S 3fdrd I5a1 o | FfE B W g4 Yo F AT gl
R 3T BT T H B 37T & 91 8T 3T ST AT | FB A1 Fe (BRI w1 orell 9Rd 9 &1 3R9 I 8kl 88
IRIY gET | 1202 AD ¥ @ (Fibonacci) T ATgaR FaTRAT (Liber Abaci) =1 fR=l—3RaT | YoTTell &l =19 H y=iferd
f5aT | TR I A AT G AR 9Tt T fEre off A ueH arelt @ ford AT off | BIE e @l o IahdT e
ofT | o UTeT AT il TR BT ST bl i | TERT IO BT SUANT e, AL, 3 AN, eMfies Fbri, i 41
STTE TN BIF & BIRUT Ueb 8& e AT STl o |
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ATAR— AIRgeT 571 Slow=0 31 7 57 iReerer gt St & FEART & forw agd S 2 |
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