Madhava's Infinite Series for 7 [1400 AD]
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Madhava's Infinite Series for i [1400 AD]

Finite Term Estimate:
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Corrected Estimate:

Correction1:

Correction2:

C = C(n) +4D(~1"R;(n); j = 1,2

n
4n2+1

Ri(n) =

n2+1

Ra(n) = n[4m2+1)+1]

Estimate of Pi

tantra-samgrahah, nilakantha-somayaji [1444 AD - 1545 AD]

yukti-dipika-laghu-vivrtti, sankara variyar [1500 AD - 1560 AD]
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T8 TR fred ®u-gd SHma-amR-3TfiEd |
T T ferm e e, 5T, T, gerek ST AT |02 |
vyase varidhi-nihate rtpa-hrte vyasa-sagara-abhihate |
tri-$ara-adi-visama-samkhya-bhaktam rnam svam prthak kramat kuryat | |271] |
On the diameter multiplied by four divided by one, the diameter multiplied by four

divided by the odd numbers three, five, etc, is to be separately debit, credit from sequence.

I T 37 001 i Tt efdr: g Stfvra |
TEAT: A ITAAT: TG -G T0T: 3 TITe |03
yat samkhyaya atra harane krte nivrtta hrtih tu jamitaya |
tasyah trdhva-gatayah sama-samkhya tat-dalam gunah ante syat | [272] |
That number by which here when performed division ceased, indeed by repitition,
the half of that one higher even number would be the multiplier in the end.
q-aT: TY-I4: B SATE-STH-FTad: IHad |
ATTH, STTHH T 01 el & &0: T HT0MT: [|03|

tat-vargah rlpa-yutah harah vyasa-abdhi-ghatatah pragvat |

tabhyam aptam svam rne krte dhane ksepah eva karaniyah | [273] |
That square incremented by one is divisor. As before from four multiplying the diameter.
By these two obtained, indeed should add/subtract when [last] having subtracted/added.
o URTRT: FEH: Sg-Fee: TOM: Afd-GEH: VI |||
labdhah paridhih siksmah bahu-krtvah haranatah ati-siksmah syat | | 274] |
The obtained circumfrence is refined. From dividing many times it would be very refined.
|
TR GERAT: T forferedd e i e |
I OH-HEAT-G-a: F-Teh: 1T & T T: [|]Y]|

ebhyah stiksmatarah anyah vilikhyate kascana api samskarah |

ante sama-samkhya-dala-vargah sa-ekah gunah sah eva punah | [295] |
More refined than these also is a certain other arrangement delinateated.
Now indeed the multipler in the end is square of half of the even number together with one
FI-TOT: TU-Id: TH-GEIT-3A-8: HId 8 |
T3-S TTe - Fererw T BTl U, Uil U T e || R1E|
yuga-gunitah ripa-yutah sama-samkhya-dala-hatah bhavet harah |

tri-Sara-adi-visama-samkhya-haranat param etat eva va karyam || 296] |
Multiplied by four incremented by one, multipled by half of the even number should be the divisor.
Besides from division by odd numbers three, five, etc, this indeed is be performed alternatively.
tantra-samgrahah, nilakantha-somayaji [1444 AD - 1545 AD]
yukti-dipika-laghu-vivrtti, sankara variyar [1500 AD - 1560 AD]
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m Loc Sg m Loc Sg m Loc Sg m Loc Sg

vyase varidhi-nihate ripa-hrte vyasa-sagara-abhihate |

., . . _ m Acc Sg m Acc Sg m Acc Sg Adverb _mAbISg_ 3rd Sg Opt_
tri-Sara-adi-visama-samkhya-bhaktam rnam svam prthak kramat kuryat | [271] |
-a a-=-a- -m s-=-m s- -m p-=-m p-

On the diameter multiplied by four divided by one, the diameter multiplied by four
divided by the odd numbers three, five, etc, is to be separately debit, credit from sequence.

Element Type Meaning Formation
vyasa- Jm4d- Noun the diameter of a circle Object Noun of vi-(as);vi-['separated from'];(as) IV, 'to throw'
varidhi- [ aTiefer- Noun the number 4 vari-dhi-;vari-[Noun:'water'];dhi-[Noun:'receptacle']
nihata- f&d- Adjective multiplied ni-(han)-ta;ni-['down’,'inside'];(han) Il 'to strike';-ta-[Past Pass Pcpl]
ripa- ®49- Noun the number 1 (rap)-a-;(rap) X 'to express';-a-[Noun]
hrta-|&d- Adjective divided (hr)-ta-;(hr) 1,11l 'to take';-ta-[Past Pass Pcpl]
sagara- |- Noun the number 4 vrddhi[sa-(gF)-a-];sa-['with'];(gF) VI 'to swallow';-a-[Object Noun]
abhihata- | 37f¥gd- Adjective muliplied abhi-(han)-ta-;abhi-[intensifier];(han) Il 'to kill';ta-[Past Pass Pcpl]]
tri- - Number three
$ara- - Noun the number 5 guna(sr)-a-;(sF) IX 'to shatter';-a-[Noun]
adi- 3Trfe- Adjective and so no, et caetera a-guna(da)-i-;a-['towards'];(da) lll 'to give';-i-[Adj/Noun]
visama- forom- Adjective odd vi-sama-;vi-['separate from'];sama-[Noun:'even']
samkhya- - Noun number, count sam-(khya)-;sam-['together'];(khya) Il 'to look'
bhakta- ¥th- Adjective divided (bhaj)-ta-;(bhaj) | 'to divide';-ta-[Past Pass Pcpl]
rna- =RUl- Noun minus, debit
sva- &- Noun plus, credit
prthak 9k Adverb distinctly Based on (prth) X 'to extend'
krama- shH- Noun order, succession, series, sequence (kram)-a-;(kram) | 'to step';-a-[Adj/Noun]
(kr) () Verb VIl to do




vyasa-m Singular Dual Plural abhihata-m Singular Dual Plural sva-m Singular Dual Plural
Nominative|  vyasah vyasau vyasah Nominative| abhihatah abhihatau abhihatah Nominative svah svau sve svah
Vocative vyasa vyasau vyasah Vocative abhihata abhihatau abhihatah Vocative sva svau svah
Accusative, vyasam vyasau vyasan Accusative| abhihatam abhihatau abhihatan Accusative svam svau svan
Instrumental vyasena vyasabhyam vyasaih vyasebhih Instrumental| abhihatena abhihatabhyam abhihataih abhihatebhih Instrumental svena svabhyam svaih
Dative| vyasaya vyasabhyam vyasebhyah Dative| abhihataya abhihatabhyam abhihatebhyah Dative svasmai svabhyam svebhyah
Ablative  vyasat vyasabhyam vyasebhyah Ablative, abhihatat abhihatabhyam abhihatebhyah Ablative svat svasmat svabhyam svebhyah
Genitive| vyasasya vyasayoh vyasanam Genitive| abhihatasya abhihatayoh abhihatanam Genitive svasya svayoh svesam
Locative vyase vyasayoh vyasesu Locative abhihate abhihatayoh abhihatesu Locative| sve svasmin svayoh svesu
nihata-m Singular Dual Plural bhakta-m Singular Dual Plural krama-m Singular Dual Plural
Nominative| nihatah nihatau nihatah Nominative bhaktah bhaktau bhaktah Nominative kramah kramau kramah
Vocative| nihata nihatau nihatah Vocative bhakta bhaktau bhaktah Vocative krama kramau kramah
Accusative, nihatam nihatau nihatan Accusative| bhaktam bhaktau bhaktan Accusative kramam kramau kraman
Instrumental nihatena  nihatabhyam nihataih nihatebhih Instrumental bhaktena bhaktabhyam bhaktaih bhaktebhih Instrumental kramena kramabhyam kramaih
Dative| nihataya  nihatabhyam nihatebhyah Dative| bhaktaya bhaktabhyam bhaktebhyah Dative kramaya kramabhyam kramebhyah
Ablative,  nihatat nihatabhyam nihatebhyah Ablative bhaktat bhaktabhyam bhaktebhyah Ablative kramat kramabhyam kramebhyah
Genitive| nihatasya nihatayoh nihatanam Genitive| bhaktasya bhaktayoh bhaktanam Genitive|  kramasya kramayoh kramanam
Locative, nihate nihatayoh nihatesu Locative bhakte bhaktayoh bhaktesu Locative krame kramayoh kramesu
hrta-m Singular Dual Plural rna-m Singular Dual Plural (kr) VI Primary Optative
Nominative hrtah hrtau hrtah Nominative rnah rnau rnah Active Singular Dual Plural
Vocative hrta hrtau hrtah Vocative rna rnau rnah First kuryam kuryava kuryama
Accusative hrtam hrtau hrtan Accusative rnam rnau rnan Second kuryah kuryatam kuryata
Instrumental|  hrtena hrtabhyam hrtaih hrtebhih Instrumental rnena rnabhyam rnaih rnebhih Third kuryat kuryatam kuryuh
Dative| hrtaya hrtabhyam hrtebhyah Dative rnaya rnabhyam rnebhyah
Ablative hrtat hrtabhyam hrtebhyah Ablative rnat rnabhyam rnebhyah
Genitive| hrtasya hrtayoh hrtanam Genitive rnasya rnayoh rnanam
Locative hrte hrtayoh hrtesu Locative rne rnayoh rnesu



n Nom Sg f Inst Sg Adverb mlocSg mLocSg fNomSg fNomSg Conj f Instr Sg

yat samkhyaya atra harane krte nivrtta hrtih tu jamitaya |

-3 3-=-3- ’h t-=_st-

f Gen Sg f Gen Sg s f Nom Sg nNomSg m Ném gg m Loc Sg 3rd Sg Opt

tasyah urdhva-gatayah sama-samkhya tat-dalam gunah ante syat | |272] |
-3h u-=-3 u- td-=-dd- -mg=mg- -aha-=-0-

That number by which here when performed division ceased, indeed by repitition,
the half of that one higher even number would be the multiplier in the end.

Element Type Meaning Formation
yad- [Jq- Pronoun Relative: who, that | conj. so that
samkhya- Fi'@ilT- Noun number, count sam-(khya)-;sam-['together'];(khya) Il 'to look'
atra|3A Adverb here | towards here | in this case ayam-tra;ayam-[Pronoun:'this'];-tra[Adverb of place|Instr Noun]
harana-|g{Ul- Adj/Noun division guna(hr)-ana-;(hr) L1l 'to take';-ana-[Adj/Noun]
krta-|spd- Adjective done, accomplished, finished (kr)-ta-;(kr) V 'to do';-ta-[Past Pass Pcpl]
nivrtta- ﬁﬁﬁ- Adjective ceased ni-(vrt)-ta-;ni-['cessation of'];(vrt) | 'to turn';-ta-[Past Pass Pcpl]
hrti- E&f— Noun division, quotient (hr)-ti-;(hr) 111l 'to take';-ti-[Noun]
tu|d Conjunction |but, however|also, indeed |therefore
jamita- SMHAT- |Noun repetition, repetitiveness jami-ta-;jami-[Noun:'repitition'];ta-[f Abstract Noun]
tad-|da- Pronoun Third Person: it, this, that
drdhva-|3%a- Adjective upwards *(vrdh)-va-;(vrdh) | 'to grow';va-[Possession/Origin]
gata-|7d- Adjective gone (gam)-ta-;(gam) | 'to go';-ta-[Past Pass Pcpl]
sama- | 9H- Adjective even
dala-|q<i- Noun half Agent Noun of (dal) | 'to split'
guna-|TUT- Noun multiplier, coefficient
anta- |- Noun end

(as)|(319) |Verbll to be




yad-n Singular Dual Plural nivrtta-f Singular Dual Plural gata-f Singular Dual Plural (as) 1] Primary | Optative
Nominative yat ye yani Nominative nivrtta nivrtte nivrttah Nominative gata gate gatah Active | Singular Dual Plural
Vocative - - - Vocative nivrtte nivrtte nivrttah Vocative gate gate gatah Firstt syam syava syama
Accusative yat ye yani Accusative nivrttam nivrtte nivrttah Accusative| gatam gate gatah Second syah syatam syata
Instrumental yena yabhyam yaih Instrumental| nivrttaya nivrttabhyam  nivrttabhih Instrumental| gataya gatabhyam gatabhih Third syat syatam syuh
Dative yasmai yabhyam yebhyah Dative| nivrttayai nivrttabhyam nivrttabhyah Dative| gatayai gatabhyam  gatabhyah
Ablative yasmat yabhyam yebhyah Ablative| nivrttayah  nivrttabhyam nivrttabhyah Ablative| gatayah  gatabhyam  gatabhyah
Genitive yasya yayoh yesam Genitive| nivrttayah nivrttayoh nivrttanam Genitive| gatayah gatayoh gatanam
Locative yasmin yayoh yesu Locative| nivrttayam nivrttayoh nivrttasu Locative| gatayam gatayoh gatasu
samkhya-f Singular Dual Plural hrti-f Singular Dual Plural dala-n Singular Dual Plural
Nominative. samkhya samkhye samkhyah Nominative hrtih hrtt hrtayah Nominative| dalam dale dalani
Vocative samkhye samkhye samkhyah Vocative hrte hrtt hrtayah Vocative dala dale dalani
Accusative| samkhyam samkhye samkhyah Accusative hrtim hrtt hrtih Accusative| dalam dale dalani
Instrumental samkhyaya samkhyabhyam samkhyabhih Instrumental hrtya hrtibhyam hrtibhih Instrumental| dalena dalabhyam dalaih
Dative| samkhyayai  samkhyabhyam samkhyabhyah Dative| hrtyai hrtaye hrtibhyam hrtibhyah Dative| dalaya dalabhyam  dalebhyah
Ablative| samkhyayah  samkhyabhyam samkhyabhyah Ablative| hrtyah hrteh hrtibhyam hrtibhyah Ablative dalat dalabhyam  dalebhyah
Genitive| samkhyayah samkhyayoh samkhyanam Genitive| hrtyah hrteh hrtyoh hrtinam Genitive| dalasya dalayoh dalanam
Locative| samkhyayam samkhyayoh samkhyasu Locative| hrtyam hrtau hrtyoh hrtisu Locative dale dalayoh dalesu
harana-m Singular Dual Plural jamita-f Singular Dual Plural guna-m Singular Dual Plural
Nominative. haranah haranau haranah Nominative jamita jamite jamitah Nominative| gunah gunau gunah
Vocative harana haranau haranah Vocative jamite jamite jamitah Vocative| guna gunau gunah
Accusative haranam haranau haranan Accusative jamitam jamite jamitah Accusative| gunam gunau gunan
Instrumental haranena haranabhyam haranaih haranebhih Instrumental|  jamitaya jamitabhyam  jamitabhih Instrumental| gunena  gunabhyam gunaih
Dative haranaya haranabhyam haranebhyah Dative| jamitayai jamitabhyam jamitabhyah Dative, gunaya gunabhyam gunebhyah
Ablative haranat haranabhyam haranebhyah Ablative| jamitayah jamitabhyam jamitabhyah Ablative, gunat gunabhyam gunebhyah
Genitive,  haranasya haranayoh harananam Genitive| jamitayah jamitayoh jamitanam Genitive| gunasya gunayoh gunanam
Locative harane haranayoh haranesu Locative| jamitayam jamitayoh jamitasu Locative| gune gunayoh gunesu
krta-m Singular Dual Plural tad-f Singular Dual Plural anta-m Singular Dual Plural
Nominative. krtah krtau krtah Nominative sa te tah Nominative| antah antau antah
Vocative krta krtau krtah Vocative - - - Vocative anta antau antah
Accusative krtam krtau krtan Accusative tam te tah Accusative| antam antau antan
Instrumental krtena krtabhyam krtaih Instrumental taya tabhyam tabhih Instrumental| antena antabhyam antaih
Dative krtaya krtabhyam krtebhyah Dative tasyai tabhyam tabhyah Dative| antaya antabhyam antebhyah
Ablative krtat krtabhyam krtebhyah Ablative tasyah tabhyam tabhyah Ablative, antat antabhyam antebhyah
Genitive krtasya krtayoh krtanam Genitive tasyah tayoh tasam Genitive| antasya antayoh antanam
Locative krte krtayoh krtesu Locative tasyam tayoh tasu Locative ante antayoh antesu




m Nom Sg m Nom Sg m Nom Sg Adverb Adverb

tat-vargah rlpa-yutah harah vyasa -abdhi- ghatatah pragvat |

-tv-=-dv- -ahr-=-or- -ah h-=-o0 h- aa-=-a- s p->-h p-
m Inst Du nNom Sg nNomSg nlocSg nlocSg nlocSg m Nom Sg  Adverb m Nom Sg

tabhyam aptam svam rne krte dhane ksepah eva karaniyah | |273] |

-m s-=-m s-

That square incremented by one is divisor. As before from four multiplying the diameter.
By these two obtained, indeed should add/subtract when [last] having subtracted/added.

Element Type Meaning Formation
tad- da- Pronoun Third Person: it, this, that
varga- - Noun square Agent Noun of (vrj) VII 'to set aside'
ripa-| ®9- Noun the number 1 (rap)-a-;(rap) X 'to express';-a-[Noun]
yuta- Id- Adjective increased yu-ta-;(yu) II, VI, IX 'to join';-ta-[Past Pass Pcpl]
hara- 8- Noun divisor vrddh(hr)-a-;(hr) 1,11l 'to take';-a-[Adj/Noun]
vyasa- | Jm4d- Noun the diameter of a circle Object Noun of vi-(as);vi-['separated from'];(as) IV,] 'to throw'
abdhi- 3Tfsr- Noun the number four ap-dhi-;ap-[Noun:'water'];dhi-[Noun:'receptacle']
ghatatas ®Tddq Adverb from mutiplying ghata-tas;ghata-[Noun:'striking'];-tas[Ablative Adverb]
pragvat Indq Adverb as before prak-vat;prak-[Noun:'before','eastern'];vat['like',similar to']
apta- 3TH- Adverb obtained, quotient Past Passive Participle of (ap) V 'to attain'
sva- ¥- Noun plus
rna- =RUl- Noun minus
krta- <pd- Adjective having been done (kr)-ta-;(kr) V 'to do';-ta-[Past Pass Pcpl]
dhana- 9- Noun positve quantity, addition
ksepa- &}W— Noun subtraction guna(ksip)-a-;(ksip) VI 'to throw';-a-[Noun/Adj]
eva Td Particle indeed a-iva;a-['towards'];-iva['as if']
karaniya- HM- Adjective to be done Future Passive Participle of (kr) V,VIII 'to do'




varga-m Singular Dual Plural tad-m Singular Dual Plural rna-n Singular Dual Plural ksepa-m Singular Dual Plural
Nominative| wvargah vargau vargah Nominative sah sa tau te Nominative rnam rne rnani Nominative ksepah ksepau ksepah
Vocative| varga vargau vargah Vocative - - - Vocative rna rne rnani Vocative ksepa ksepau ksepah
Accusative| vargam vargau vargan Accusative tam tau tan Accusative rnam rne rnani Accusative ksepam ksepau ksepan
Instrumental| vargena vargabhyam vargaih vargebhih Instrumental tena tabhyam taih Instrumental rnena rnabhyam rnaih Instrumental ksepena ksepabhyam ksepaih ksepebhih
Dative| vargaya vargabhyam vargebhyah Dative tasmai tabhyam tebhyah Dative rnaya rnabhyam rnebhyah Dative ksepaya ksepabhyam ksepebhyah
Ablative| vargat vargabhyam vargebhyah Ablative tasmat tabhyam tebhyah Ablative rnat rnabhyam rnebhyah Ablative ksepat ksepabhyam ksepebhyah
Genitive| vargasya vargayoh varganam Genitive tasya tayoh tesam Genitive rnasya rnayoh rnanam Genitive| ksepasya ksepayoh ksepanam
Locative| varge vargayoh vargesu Locative tasmin tayoh tesu Locative rne rnayoh rnesu Locative ksepe ksepayoh ksepesu
yuta-m Singular Dual Plural apta-n Singular Dual Plural krta-n Singular Dual Plural karanitya-m Singular Dual Plural
Nominative| yutah yutau yutah Nominative aptam apte aptani Nominative krtam krte krtani Nominative| karaniyah karaniyau karaniyah
Vocative| yuta yutau yutah Vocative apta apte aptani Vocative krta krte krtani Vocative| karaniya karaniyau karaniyah
Accusative| yutam yutau yutan Accusative aptam apte aptani Accusative krtam krte krtani Accusative| karaniyam karaniyau karaniyan
Instrumental| yutena yutabhyam yutaih yutebhih Instrumental aptena aptabhyam aptaih Instrumental| krtena krtabhyam krtaih Instrumental| karaniyena karaniyabhyam karaniyaih karaniyebhih
Dative| yutaya yutabhyam yutebhyah Dative aptaya aptabhyam  aptebhyah Dative| krtaya krtabhyam krtebhyah Dative| karaniyaya karaniyabhyam karaniyebhyah
Ablative| yutat yutabhyam yutebhyah Ablative aptat aptabhyam  aptebhyah Ablative krtat krtabhyam krtebhyah Ablative| karaniyat karaniyabhyam karaniyebhyah
Genitive| yutasya yutayoh yutanam Genitive aptasya aptayoh aptanam Genitive| krtasya krtayoh krtanam Genitive| karaniyasya karaniyayoh karaniyanam
Locative| yute yutayoh yutesu Locative apte aptayoh aptesu Locative krte krtayoh krtesu Locative| karaniye karaniyayoh karaniyesu
hara-m Singular Dual Plural sva-n Singular Dual Plural dhana-n Singular Dual Plural
Nominative| harah harau harah Nominative svam sve svani Nominative| dhanam dhane dhanani
Vocative hara harau harah Vocative sva sve svani Vocative| dhana dhane dhanani
Accusative| haram harau haran Accusative svam sve svani Accusative| dhanam dhane dhanani
Instrumental| harena harabhyam haraih harebhih Instrumental svena svabhyam svaih Instrumental| dhanena dhanabhyam dhanaih
Dative| haraya harabhyam harebhyah Dative svasmai svabhyam svebhyah Dative| dhanaya dhanabhyam  dhanebhyah
Ablative| harat harabhyam harebhyah Ablative| svat svasmat  svabhyam svebhyah Ablative| dhanat dhanabhyam  dhanebhyah
Genitive| harasya harayoh haranam Genitive svasya svayoh svesam Genitive| dhanasya dhanayoh dhananam
Locative hare harayoh haresu Locative| sve svasmin svayoh svesu Locative| dhane dhanayoh dhanesu




m Nom Sg

m Nom Sg

m Nom Sg

Adverb Adverb m Nom Sg  3rd Sg Opt

labdhah paridhih stiksmah bahu-krtvah haranatah ati-siksmah syat | |274] |

-h b-=-0 b-

-as a->-ah a-=-0'- -as a->-ah a-=-0'-

The obtained circumfrence is refined. From dividing many times it would be very refined.

Element Type Meaning Formation
labdha-| cTs¥- Adjective obtained Past Passive Participle of (labh) I 'to obtain'
paridhi- giefer- Noun circumfrence pari-dhi-;pari-['around'];dhi-[Noun:'receptacle']
suksma- H&H- Adjective refined From sici-[f Noun:'needle']
bahu-|ig- Adjective many (bamh)-u-;(bamh) | 'to grow';-u-[Adjective]
krtvas|shcd ¥ Adverb times, -fold (kr)-tvas;(kr) V 'to do';-tvas[Adverb of frequency]
haranatas|g0TdH_  |Adverb from dividing harana-tas;harana-[Noun:'removal'];-tas[Ablative Adverb]
ati- 31fd- Adverb very, too
(as) (319) Verb II to be




labdha-m Singular Dual Plural siksma-m Singular Dual Plural
Nominative labdhah labdhau labdhah Nominative| stiksmah saksmau suksmah
Vocative labdha labdhau labdhah Vocative suksma suksmau suksmah
Accusative| labdham labdhau labdhan Accusative| siksmam saksmau saksman
Instrumental  labdhena labdhabhyam labdhaih labdhebhih Instrumental  stksmena siksmabhyam stksmaih
Dative,  labdhaya labdhabhyam labdhebhyah Dative| siksmaya siksmabhyam suksmebhyah
Ablative labdhat labdhabhyam labdhebhyah Ablative suksmat siksmabhyam stuksmebhyah
Genitive, labdhasya labdhayoh labdhanam Genitive,  stksmasya stksmayoh suksmanam
Locative labdhe labdhayoh labdhesu Locative suksme stksmayoh siksmesu
paridhi-m Singular Dual Plural (as) Il Primary Optative
Nominative| paridhih paridhi paridhayah Active Singular Dual Plural
Vocative paridhe paridht paridhayah First syam syava syama
Accusative| paridhim paridhit paridhin Second syah syatam syata
Instrumental| paridhina paridhibhyam paridhibhih Third syat syatam syuh
Dative paridhaye paridhibhyam paridhibhyah
Ablative| paridheh paridhibhyam paridhibhyah
Genitive| paridheh paridhyoh paridhinam
Locative| paridhau paridhyoh paridhisu




m Abl PI m Nom Sg m Nom Sg 3rd Sg Pres Pass  Indeclinable Part m Nom Sg
ebhyah suksmatarah ,anxah vilikhyate kas’cgna_api samskarah |
P CUUE ¢

-ah a-=%0 - V-=20 V-
m Loc Sg _ m Nom Sg m Nom Sg m Nom Sg  Particle Adverb
ante sama-samkhya-dala-vargah sa-ekah gunah sah eva punah | |295] |
-a e-=-ai- -h g-=-0 g- -ah e-=-a e- -r>-h

More refined than these also is a certain other arrangement delinateated.
Now indeed the multipler in the end is square of half of the even number together with one.

Element Type Meaning Formation
idam-|gqH- Pronoun |Demonstrative: this, that, it
suksmatara- [H&HAL- |Adjective |finer, more refined suksma-tara-;siksma-[Noun:'refined'];tara-[comparative:'-er','more']
anya-|3- Pronoun |other, another
(vi-likh) (‘FOT—%F@\) Verb VI to delineate vi-(likh);vi-['separated from'];(likh) VI 'to write'
kascana|hId Pronoun |Indefinite: some, certain ka-cana-;ka-[Pronoun:'who',which'];cana[Particle:indefinite value to Pronoun]
api Aty Particle also
samskara- W— Noun arrangement sam-vrddhi(kr)-a-;sam-['together'];(kr) V,VIII 'to do';-a-[Noun/Adj]
anta- |- Noun end, boundary, edge
sama- | 9H- Adjective |even
samkhya- - Noun number, count sam-(khya)-;sam-['together'];(khya) Il 'to look'
dala-|qeT- Noun half Agent Noun of (dal) | 'to split'
varga- - Noun square Agent Noun of (vrj) VIl 'to set aside’
tad-|da- Pronoun |Third Person: it, this, that
eka-|Teh- Number |one
guna- |TUT- Noun mutliplier, coefficient
eva|ld Particle indeed 3-iva;a-['towards'];-iva['as if']
punar|gIL Adverb now




idam-m Singular Dual Plural samskara-m Singular Dual Plural eka-m Singular Dual Plural (vi-likh) VI Primary Present
Nominative ayam imau ime Nominative| samskarah samskarau samskarah Nominative| ekah - - Passive | Singular Dual Plural
Vocative - - - Vocative| samskara samskarau samskarah Vocative - - - First| vilikhye vilikhyavahe vilikhyamahe
Accusative imam imau iman Accusative| samskaram samskarau samskaran Accusative| ekam - - Second| vilikhyase vilikhyethe vilikhyadhve
Instrumental anena abhyam ebhih Instrumental| samskarena samskarabhyam samskaraih Instrumental| ekena - - Third| vilikhyate vilikhyete vilikhyante
Dative asmai abhyam ebhyah Dative| samskaraya samskarabhyam samskarebhyah Dative| ekasmai - -
Ablative asmat abhyam ebhyah Ablative| samskarat samskarabhyam samskarebhyah Ablative| ekasmat - -
Genitive asya anayoh esam Genitive| samskarasya samskarayoh samskaranam Genitive| ekasya - -
Locative asmin anayoh esu Locative| samskare samskarayoh samskaresu Locative| ekasmin - -
suksmatara-m Singular Dual Plural anta-m Singular Dual Plural guna-m Singular Dual Plural
Nominative| saksmatarah suksmatarau suksmatarah Nominative antah antau antah Nominative| gunah gunau gunah
Vocative stiksmatara siksmatarau stiksmatarah Vocative anta antau antah Vocative| guna gunau gunah
Accusative| suksmataram siksmatarau stiksmataran Accusative antam antau antan Accusative| gunam gunau gunan
Instrumental| sdksmatarena  stksmatarabhyam suksmataraih siksmatarebhih Instrumental antena antabhyam antaih Instrumental| gunena gunabhyam gunaih
Dative| slUksmataraya siksmatarabhyam suksmatarebhyah Dative antaya antabhyam antebhyah Dative| gunaya gunabhyam gunebhyah
Ablative| sdksmatarat siksmatarabhyam siksmatarebhyah Ablative antat antabhyam antebhyah Ablative| gunat gunabhyam gunebhyah
Genitive| sltksmatarasya suksmatarayoh stksmataranam Genitive antasya antayoh antanam Genitive| gunasya gunayoh gunanam
Locative| sldksmatare suksmatarayoh suksmataresu Locative ante antayoh antesu Locative| gune gunayoh gunesu
anya-m Singular Dual Plural varga-m Singular Dual Plural tad-m Singular Dual Plural
Nominative anyah anyau anye Nominative vargah vargau vargah Nominative| sah sa tau te
Vocative - - - Vocative varga vargau vargah Vocative - - -
Accusative anyam anyau anyan Accusative vargam vargau vargan Accusative tam tau tan
Instrumental anyena anyabhyam anyaih Instrumental vargena vargabhyam vargaih vargebhih Instrumental| tena tabhyam taih
Dative anyasmai anyabhyam anyebhyah Dative vargaya vargabhyam vargebhyah Dative| tasmai tabhyam tebhyah
Ablative anyasmat anyabhyam anyebhyah Ablative vargat vargabhyam vargebhyah Ablative| tasmat tabhyam tebhyah
Genitive anyasya anyayoh anyesam Genitive vargasya vargayoh varganam Genitive| tasya tayoh tesam
Locative anyasmin anyayoh anyesu Locative varge vargayoh vargesu Locative| tasmin tayoh tesu




m Nom Sg m Nom Sg

m Nom Sg 3rd Sg Opt m Nom Sg

yuga- gunltah rdpa-yutah sama-samkhya-dala-hatah bhavet harah |

hr-=-or-

-ah bh-=-0 bh-

Adverb n Nom Sg Part Conj nNomS$S

tri-Sara-adi-visama-samkhya-haranat param etat eva va karyam || 296] |

-3 a-=-a-

te=de-

Multiplied by four incremented by one, multipled by half of the even number should be the divisor.
Besides from division by odd numbers three, five, etc, this indeed is be performed alternatively.

Element Type

Meaning

Formation

yuga- J- Noun
gunita- {[FUH- Adjective
rapa- ®9- Noun
yuta-|Id- Adjective
sama- 9H- Adjective
samkhya- Fi@JT- Noun
dala- sci- Noun
hata- Bd- Adjective
(bhad) () Verb |
hara- BR- Noun
tri- - Number
$ara- ;M- Number
adi-| fe- Adjective
visama- IELLH Adjective
harana-| g{Ul- Adj/Noun
param 9 Adverb
etad- Udq- Pronoun

eva Particle

g
va drl Conjunction
karya- F- Adjective

the numbr 4

mutiplied

the number 1

increased

even

number, count

half

having been struck, multiplied
to be

divisor

three

five

and so no, et caetera

odd

division

after, later, beyond, besides
Demonstrative: this

indeed

alternatively

to be performed

Object Noun of (yuj) | 'to join'
(gun) X 'to qualify', 'to multiply';-ita-[Past Pass Pcpl]
(rQp)-a-;(rdp) X 'to express';-a-[Noun]

yu-ta-;(yu) II, VI, IX 'to join';-ta-[Past Pass Pcpl]

sam-(khya)-;sam-['together'];(khya) Il 'to look'

Agent Noun of (dal) | 'to split’

*(han)-ta-;(han) Il 'to kill';ta-[Past Pass Pcpl:'having been x-ed']

vrddh(hr)-a-;(hr) 111l 'to take';-a-[Adj/Noun]

guna(sr)-a-;(sF) IX 'to shatter';-a-[Noun]

vi-sama-;vi-['separate from'];sama-[Noun:'even']

harana-#tguna(hr)-ana-;(hr) 1,11l 'to take';-ana-[Adj/Noun]

guna(pr)-a-;(pr) Ill 'to excel';-a-[Noun/Adj]

a-iva;a-['towards'];-iva['as if']

Future Passive Participle of (kr) V 'to do'




gunita-m Singular Dual Plural hara-m Singular Dual Plural karya-n Singular Dual Plural
Nominative| gunitah gunitau gunitah Nominative harah harau harah Nominative, karyam karye karyani
Vocative, gunita gunitau gunitah Vocative hara harau harah Vocative‘ karya karye karyani
Accusative| gunitam gunitau gunitan Accusative haram harau haran Accusative‘ karyam karye karyani
Instrumental| gunitena  gunitabhyam gunitaih gunitebhih Instrumental harena harabhyam haraih harebhih Instrumental| karyena karyabhyam karyaih
Dative| gunitdya  gunitabhyam gunitebhyah Dative| haraya harabhyam harebhyah Dative  karyaya karyabhyam  karyebhyah
Ablative, gunitat gunitabhyam gunitebhyah Ablative harat harabhyam harebhyah Ablative karyat karyabhyam  karyebhyah
Genitive| gunitasya gunitayoh gunitanam Genitive| harasya harayoh haranam Genitive‘ karyasya karyayoh karyanam
Locative  gunite gunitayoh gunitesu Locative hare harayoh haresu Locative‘ karye karyayoh karyesu
yuta-m Singular Dual Plural harana-m Singular Dual Plural (bhii) | Primary Optative
Nominative| yutah yutau yutah Nominative| haranah haranau haranah Active Singular Dual Plural
Vocative yuta yutau yutah Vocative| harana haranau haranah First| bhaveyam bhaveva bhavema
Accusative| yutam yutau yutan Accusative| haranam haranau haranan Second bhaveh bhavetam bhaveta
Instrumental  yutena yutabhyam yutaih yutebhih Instrumental| haranena haranabhyam haranaih haranebhih Third bhavet bhavetam bhaveyuh
Dative| yutaya yutabhyam yutebhyah Dative| haranaya  haranabhyam haranebhyah
Ablative yutat yutabhyam yutebhyah Ablative, haranat haranabhyam haranebhyah
Genitive| yutasya yutayoh yutanam Genitive| haranasya haranayoh harananam
Locative yute yutayoh yutesu Locative harane haranayoh haranesu
hata-m Singular Dual Plural etad-n Singular Dual Plural
Nominative hatah hatau hatah Nominative etat ete etani
Vocative hata hatau hatah Vocative - - -
Accusative, hatam hatau hatan Accusative etat ete etani
Instrumental| hatena hatabhyam hataih hatebhih Instrumental etena etabhyam etaih
Dative| hataya hatabhyam hatebhyah Dative| etasmai etabhyam etebhyah
Ablative hatat hatabhyam hatebhyah Ablative| etasmat etabhyam etebhyah
Genitive| hatasya hatayoh hatanam Genitive etasya etayoh etesam
Locative hate hatayoh hatesu Locative| etasmin etayoh etesu
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labdhah paridhih siksmo bahukrtvo haranato'tisiksmah syat | |274] |
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yugagunito ripayutah samasamkhyadalahato bhaved harah |

trisaradivisamasamkhyaharanat parametadeva va karyam || 296 |

tantra-samgrahah, nilakantha-somayaji [1444 AD - 1545 AD]
yukti-dipika-laghu-vivrtti, sankara variyar [1500 AD - 1560 AD]
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