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“I was impressed by the profound back ground of your presentation. I have to

confess that I had to be stuck at every term I met technical terms in languages of Indian
origin......... , Your way of attributing the differentiation of bio-creature classes to different
kinds of Karmas restricting them reminds me of the fundamental groups in defining

different kinds of geometry according to the Erlangen Programme.”
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“Bio-creatures have generally tendency to converge to single-parametric
geometry. It could be the general direction of evolution that higher more developed
kinds of plants and animals assume a K™ , constitution while lower less developed kinds

may linger on or reveal the multiparametric constitution”

T YR o 3T W 1 IS Hivel 7 319 Tfae w6l gry ifvesy mfvrdt
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& ATER Sk qITed | “entropy” fagm R BT © ol el | “negentropy” At Ea
Sttet | fafiemar & i w9 & weidia w9 9 foed €, “Significant higher order

spaces, if any, definable in such a regime of individuality, carry of necessity creatures

distinguished with individual aspects in spite of having a similar space construction. We

may compare the set of such similar creatures to a species of bio-creatures.
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ABSTRACT
The Gommatasara [I-2] is a text in the Digambara Jaina School of Sciences

compiled by Nemicandra Siddhantacakravarti (c.10th century A.D.) which has been

commented upon by Kesava Varni (c. 14th century A.D.) in Sanskrit. The verses 46-
57 contain mathematical treatment of three types of operational activities
(Karanas). This paper contains various types of sequences of effective phases
(parinamas) of the bios summed up as arithmetical series using two types of
formulae. The treatment of the sequences is given through numerical and algebaric

symbolism.
KEY WORDS

Ananta apirvakarana, anivrttikarana, antarmithurata, pracaya, sarnkhyata, asarimkhyata,
pradesa, ankasarndrsti, vrddhipramana, saravadhana, drdhvaracana, pracayadhana,

labdha, antyadhana, caya, abhyasta, dvicarama, anukrstiracana.
INTRODUCTION

The description of the units and the mathematical preliminaries needed for the
study of the Karma theory can be obtained from the Trilokasara. The Gommatasara
Jivakanda?® describes the manipulation with various types of sets related with the bios.
Then the Gommatasara Karmakﬁnda3 elaborates the sets related with the Karmic role,
creation of Karma and its various states. The Labdhisara">° gives the final version of the
annihilation theory of Karma culminating in the paragon form of the bios. Actually the
study is about the optimization of the Karma to its best output, and then the achievement
of the eternal powers of the bios in its paragon form through annihilation of Karma.

Cybernetics implies the theoretical study of the control process in any scientific
system like electronic, biological,or mechanical, etc.”> The information era has started
since 1990. American mathematician, Norbert Winner defines it as the science of control
and communication in animals and machines.

To achieve the freedom (moksa) from the cycles of births and rebirths the bios
must attain the first subsidence serenity (samyaktva) through the three consecutive
operations®. The attainments are given as follows:

SEQUENCES IN THE FIFTH OPERATION - ATTAINMENT

For the achievement of freedom (moksa) from the cycles of births and rebirths the bios
must attain the first subsidence serenity (samydktva) through the three consecutive operations.
1. The annihilation-cum-subsidence (ksayopaSama) attainment
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The depuration (visuddhi) attainment
The guidance (deSana) attainment
The practicability (prayogya) attainment
The operation (karana) attainment
The operations require that the bios go on attaining the higher levels of depuration, The
operational attainment is of three types: For the operational attainment, the bios is unable to
undertake serenity (samyaktva) of the first-subsidence type, if there happens to be maximal or
minimal life-time bond and maximal or minimal life-time energy and particles (pradesas) in states
(sattvas).
1. The low tended operation (adhahpravrtta karana) - LTO
2. The unprecedented operation (apiirva karana) - UTO
3. The invariant operation (anivrtti karana) — ITO
4.2.1 THE LOW TENDED OPERATION-LTO

The bios may be in synchronized phases at different times of their starts®. The one who
had started earlier may overcome by the one who had started passing into the LTO phases
later.The LTO can be explained by taking the numerical example.
Let, Sarva dhana(total sum)= 3072, gaccha(number of items)=16

adi(first term)=162, caya (common difference) =4, caya dhana= 480

This is the subject of summation of an arithmetical progression in which the effective
phases of the bios increase, called as depurificator phases (visuddhi parinamas). This has
been dealt with as samkalita parikarma by Mahaviracarya (c.9th century A.D.) in his
Ganitasara Sarngraha. [7] Yativrsabhacarya (c.5th century A.D.) has also treated these in
details in his Tiloyapannatfi. [8]

T NN

(number of terms) (first term) +1/2 (number of terms -1)
Sum of the arithmetical progression =
(number of terms) (common difference)
=(16) (162) +1/2(16-1) (16) (4) =3072
Commwon Difference = (sum)/ (square of number of terms)/numerate
=(3072) / (16X16)(3) =4.
Sum of common differences =" (common difference) (number of terms-1) (number
of terms)
=1 (4) (16-1) (16) =480
Sum of the series - (number of terms) (first terms)=3072 - (16) (162) =480
First term= (sum of the series - sum of the common differences/ (number of terms)
=(3072-480) / (16) =162
Thus the series appears in the following form:
162+166+170+174+178+182+186+190+194+198+202+206+210+214+218+222=3072
PROTRACT (ANUKRST) STRUCTURE:
The following gives the treatment of the protract (anukrsti) structure of the above
series of phases of the bios from the Table 1
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Table I THE PROTRACT STRUCTURE

Instant First Second Third Fourth From the 162 phases the 39 phases at

phases section section section section the beglnmng are non -repeﬁtive. The
1. |16 54 55 56 57 phases of the remaining second, third
2. |15 53 54 55 56 and fourth section are repetitive,
3. |14 52 53 54 55 because relative to the various bios
4. |13 51 52 53 54 the phases of these second, etc.,
5. |12 50 51 52 53 sections are found at the second
6. |11 49 50 51 52 instant. The phases of the second and
7. |10 48 etd 30 31 third sections are found at the third
8 |9 47 48 i 30 instant and those of the fourth section
% |8 16 47 18 hid are found at the fourth instant.
10. |7 il 46 17 48 For the comparability of the infinite
1L 16 4 45 16 47 multiple of the energy level of the
12. |5 43 44 45 46 .
13 14 ) 43 yy 55 phases-sets, the table II is
4. |3 41 12 43 4 explanatory.
15 | 2 40 41 42 13 On dividing the vertical common
16. |1 39 40 41 ) difference (iirdhva caya) by this

number of terms one gets 4/4=I,
which is the common difference for the protract structure. The sum of the common
differences for the protract is given by the same formula.

% (number of terms - 1) (number of terms) (common difference) = (4-1) (4) (1) =6.
The first piece is obtained by the same formula for finding out the first term

(Total sum - sum of the common differences) / (number of terms) = (162 -6 ) /4=39,
which gives the first term of the first section of the protract.
The first term of the LTO series is regarded as the total sum of the first protract piece. In
order to find out the rest of the terms the first is gradually increased by the common
difference. This gives an example of a structure lying within a broader structure for a
series or a sequence, furnishing the concept of a set contained in another.

Let us take the structure of the goad (ankuSa) which is given by
40 41 42 43 44 45 46 47 48 49 50 51 52 53 54

55
56
The structure of the plough (Iangala) which is given by
40
41

42 43 44 45 46 47 48 49 50 51 52 53 54 55 56

The above structure shows that these sets of phases are not similar or identical to those which
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Table I ENERGY LEVEL OF THE PHASES

Measure | First Second | Third Fourth
of phases | section | section | section | section

1. | 162 39 40 41 42

2. 166 40 41 42 43

3. 170 41 42 43 44

4. 174 42 43 44 45

3. 178 43 44 45 46

6. 182 44 45 46 47

7. 186 45 46 47 48

8. 190 46 47 48 49

9. 194 47 48 49 50

10 | 198 48 49 50 51

11 | 202 49 50 51 52

12 | 206 50 51 52 33

13 | 210 51 52 33 54

14 | 214 52 53 54 55

15 | 218 33 54 55 56

16 | 222 54 55 56 57

belong to those instants which are
above the corresponding instants.
The sum of these phases is 912. Out
of the 3072 phases of the LTO the
above 912 phases are said to be
non-repetitive. The remaining is
called repetitive. During the period
of the LTO all the sections
corresponding to the last instant and
the first section comparing those
from the first instant up to the last
are not similar to those all sections
which are corresponding to the
phases  corresponding  to  the
instants.

In the table III, the numbers from 1

to 16 denote the instants duration of the LTO. The section numbers from 1 to 4 denote the

beginning of a new dissimilarity

of phases of different sections in instants

(nirvarganakandaka). The explanation is given through a phenomenon of the decrease
and increase at six stations as a divisor or multiple.

Table Il  PHASES OF
DIFFERENT SECTIONS

The total sum of the phases is

givento be ‘L3 & which is

innumerate universes of points-

set where a point is the space

occupied by Paramanu. The

LTO has a duration of an inter-

muhiirta which is given by Asss

which is the number of terms

given by instants contained in

the expression. The instant is

defined by the motion of an

ultimate particle in traversing a

space-point (pradesa) or in

moving from a space-point to
another space-point.

Instant Minimal | Maximal | Instant Section
number | phases phases number
1 1 1 39
2. 2 40 79
3. 3 80 120
4. 4 121 162 1 I
5. 5 163 205 2 I
6. 6 206 249 3 I
7. 7 250 294 4 1
8. 8 295 340 5 1
9. 9 341 387 6 /4
10 10 388 435 7 /4
11 11 436 484 8 1
12 12 485 534 9 I
13 13 535 585 10 114
14 14 586 637 11 114
15 15 638 690 12 i
16. 16 691 744 13 w
17. 799 14 w
18. 825 15 |4
19. 912 16 V14
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Naturally this appears to be with a minimal possible velocity as the same Paramanu could
traverse a distance of L, a universe-line, during the same indivisible instant (avibhagi
samaya). This number of terms Asss is squared and multiplied by ‘the value of any
numerate’.

Common Difference = (sum of the series) — { (A sss)z (s)}
= (L3a)={(A ss5)? )} .
The sum of the common differences is calculated by the following formulas :
Sum of the common differences = ¥:(common difference)(number of terms - 1)(no. of terms)
=15(L3a)={ (Asss)(s)} (Ass-1)(AssS) "/
Sum of the common differences = (sum of the series) - (number of terms)(first term)
First term = (sum of the series - sum of the common differences) ~ (number of terms)
={L3a-% (L3 a)(A sss- 1) = {(A sss) (s) } = (A ss5)
=Y (L3a(I+ A sss (25 - )}~ (A sss)(A sss)(s)} . )14
This gives the quantum of effective phases (parinama purija) corresponding to the first

instant. This quantum is also called the depurator (viSuddhi).
When we add to this first term the common differences we get the second term of the series.

Second Term =% {L3 a(3+Asss(2s -1)}~ (A sss)(A sss)(s)}
Similarly,

The last but one term =% {L3 a(A sss (2s + 1)- 3} = (A sss)(A sss)(s)}
The last term =% (L3 a(A sss (25 + 1)- 1} = (A sss)(A sss)( s)}

In order to find out the protract structure in the algebraic symbolism (artha samdrsti) we
treat the first term of the series as the total sum of the first piece of the protract structure,
corresponding to the first instant and so on. This is given by

=% {L3 a(l+Asss (2s -1)}~ (A sss)(A sss)(s)}

The number of terms for this protract piece is obtained by dividing the number of terms,
Asss of the another series by the numerate s getting the result as Ass. Then the common difference
of the first instant protract piece is given on dividing the vertical common difference, (L3 a+-{A
sss)z(s)} of the another series by the number of terms of the first instant piece of the protract, A
ss, getting (L3a)+{ A sss)Z(s)(A ss)}. For this, the formula is :

Protract common difference =(vertical common difference)--(LTO period ~ numerate)
Further, the sum of the common differences for the protract first instant piece is given on
multiplying the common difference by one half of the number of terms as reduced by unity and
again by the number of terms as follows :
=1 {13 a)(A ss - I)(A s5)= {(A 555)°(s)(A 55)}

This may be written on reduction =% {L3 aAss-1) - {(A sss)z(s)}

Now the first piece of the protract corresponding to the first instant is

= (total sum - sum of common differences) ~ (protract number of terms)
=[% (L3 a(1 +A sss (25 -1)} = {(A SSS)(A $SS)( $)}- H(L3)(A ss-1) = {(A 555)°(5)}]= (A 55)
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=Y (I3 a2 +A sss (2s-D)- 1} < {(A ssS)(A ssS)(s)(A s5)}

When the protract common difference is added to the above piece we get the measure
of the second piece = : {L3 a(4+Asss(2s-1)-1} = {(A ssS)(A ssS)(s)(A ss)}

Similarly, the third and the following pieces could be obtained by addition of the protract
common difference one by one.

The last piece is given by the formula for finding out the last term. For this purpose the
first is added by the protract common difference and the protract number of terms as reduced by
unity. This is given on calculation

=% {L3 a(A sss (2 s +1)- 1} ~ {(A sss)(A sss)( s)(A ss)}.

In order to find the last but one piece, the above is reduced by a protract common
difference. On calculation this is obtained as

=% {L3 a(A sss (2s+1)-1} -2} + {(A sss)(A sss)( s)(A ss)].

Now whatever is the symbolic expression for the second piece corresponding to the first instant,
that becomes the symbolic expression for the first piece corresponding to the second instant. This
could also be obtained independently as

= (effective phase quantum corresponding to the second instant - common difference) ~ (protract
number of terms)

=% {L3 a(4d+Asss(2s-1)-1)] - {(A sss)(A sss)(s)(A ss)}

The second piece is obtained by adding the protract common difference to the above,

=1 {L3 a(6 +A sss (2 s-1)- 1)} + {(A ss8)(A ssS)( s)(A 55 )}

In this way, on adding the protract common difference to the successive pieces we get the last
piece on adding the common difference as many times as is the number of terms as reduced by
unity, given as equal to="; (L3 a) [A sss (2s-1)+ 1} +2] ~ {(A ssS)(A ssS)( s)(A ss)}

If we subtract the protract common difference we get the last but one piece corresponding to the
second instant as=" (L5 @) [ A sss (2 s-1)+ 1}] = {(A s55)(A sss)( s)(A 53)}

In this way, finding the sections corresponding to the successive instants for the protract structure.
At the last instant the total number of the effective phase’s quantum is found to be

=1 (L3 @)fA sss (2 s +1)- 1] = {(A $55)°(s)}

From the above the protract sum of the common differences as divided by the protract period is
subtracted in order to get the protract first section corresponding to the last instant as

= [(total sum of all the quanta of effective phases corresponding to the last instant) - (sum of the
protract common differences)] ~ (period of the protract)

=1 (L3 a)[A sss (2 s +1)- 1}] = {(A $55)°(s)(A s5)}

The second section is obtdained on adding the protract common difference to the above

=1 (L3 a)[A sss ( 2s+1)- 1} + 2] = {(A $55)°(s)(A s5)}

Following the similar sequence, the last piece corresponding to the last instant is obtained by
adding the product of protract common difference and the number of terms as reduced by unity,

to the first section =% (L3 a)A sss (2s+1)+1}-2] - {(A sss)z(s)(A ss)}
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The last but one piece corresponding to the last instant is given by subtracting the protract
common difference from the above expression, getting it as

=1 (L3 @)[A ss5 (2 s+1)+ 1}- 4] = {(A 558)2(s)(A s3)}

Now the first section corresponding to the last but one instant

= (first section corresponding to the last instant) - (protract common difference)

=1 (L3 a)[A sss (2 s+1)- 13- 2] = {(A s58)2(s)(A s5)}

From the above it is evident that the quantum of effective phases of the least protract piece
corresponding to the first instant is= 1/2 (L3a) JAss{s(2s-1)-1}-2]+ {A )z(s)(A ss)}.

On reduction, the above amount appears as= (L3a) = (F3 s)
The above is the number of the quantum of effective phases. There is the six stations (sat sthana)

decrease increase dfter the lapse of {(F+ 1) ~ a} 3 stations (sthanas), hence the six stations in the
above effective phases quantum will be = (L3a) + [(F3 H{(F+1) ~ a} 5 ]

THE UNPRECEDENTED OPERATION (UTO)

The bios must be in synchronized phases at different times of their starts’. The one who had
started earlier never overcome by the one who had started passing into the UTO phases later.
Firstly the UTO is dealt through the numerical symbolism.

Table IV

Instant | Effective | Total sum of the effective phases = 4096

phases Total duration of the activity= 8 instants (number of terms), Numerate
7 537-552 Hence, the common difference =(all  fluents)/(number of terms)
g ;2)1.'5 36 (numerate )= (4096) = {(8)? ()} = 16

5-520 .

y 189-504 The sum of the common differences
3 473488 = (common difference) 1/2(number of terms - 1)(number of terms)=
> 157472 (16) 1/2(8 - )(8) = 448
7 156-001 First term = {sum of all effective phases) — (sum of common

differences)} ~ (number of terms) = (4096 - 448) ~ (8) =456

On adding the common difference to the above, one by one, we get the following terms of the
series.

The table V is given for the UTO is given as follows:

Table V
e al of new .
Instant | Phases ;Zf,sesf new | 1f(L3a)(I3a) = {(Ass)(5)}] (Ass- 1)
The following table explains another aspect of the UTO :
1 1to 456 456 . {
The set of effective phases corresponding to the last but
2 45710 472 928 . v . .
one instant is given by subtracting a common difference
3 929 to 488 1416 from the ab ttine it
4 141710504 | 1920 rom e dove seTIng &
3 1921 to 520 2440 =I/2(L. ty(L t;)[Ass{2 (S)+1} -3]— {MSS)(/ISS)(S)}(IS(I
6 2441 0 936 | 2976 There is no structure for the protract.
7 2977 to 552 | 3528
8 3529 to 568 | 4096
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THE INVARIANT ACTIVITY (ITO):
In case of the invariant activity, there is no common difference. Its duration is only numerate
trail (samkhyata avali) whose symbol is A s.
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Q. ot BrEt=ig St S &1 Sftad gdia

ITAT T URY :

HEAYRY & THIE T & e UM W T 06/01/1942 H STH T o 4t 3T, S9 T Hma
Aol TR S B 6= TR | o7 gpEeg, WITEE, ShiHeree, frete iR yeheee 9 H Ui
A H =qel T % T O | STIeh! Afqes, SeerE, Siersrg ST e ®9 H uR sfen of off |
39 TH IRAR § FERIRA B1d U T IRAR &l &= THid GU AILATHE T31e et 3= f1em 1
THE TR H 3 | TET % IMHH I e TeTaemerd ¥ ot T, Tl SHiol oich SoaqR 9 o TS,
! UMY Tt IR THIE 5 H S=R Areafye faemea § 3= 4ot frers & 95 ) f96 gu
3O THIE, ARISET, STHT AR ST, qefiar, Sa et i § Ueee Wend ok farenfefai =t fe=it
T STIST ot 8T TG T | T 1984 H HHMTEATIS SRR ST TIoheTahl, Higaral SR qerfan §
1ot fafeme Famd wem |
qiRaTeh Sia Ud G&h :

At AR % WY T 93 U@ U YA ST o790 qIRamie siad § JRarsH i
TR 3R 1fHe e o T S 56 & S HEhRI bl USM R | ST <98 T URE i 51 T,
i fren o1, fgdia O3 A1 WA, Taue s, SR O e St w6 foven o, g O enfa < i T,
1 T31e 1 TS 37U T TeA bt S W, i e 1 Sum ysie fohan qen enfies i, sfaaret wa
MGl I JEIF TI H IR T T AR 3 W M IR yar= | s1firerss fman | saent
Higar - ‘g ver s WA’ : 9 T, T 7 uraT ¥ S e w9 9 9 ¥
ef ai'aﬁaﬁw :

T 1973 H ST 3T e 6 THT GIF IRE, L Hea iR o vdt et Araeat eafe
IRERSHI & T AR, wifaar (IE59) , fagaiae, SremTs o7 el &3 i T ¢ 718
T AT, T 1993 H THeTw, GHIR, [, JHeere, SR, gaueeran, MHefR, AR 57,
TRTGT ST, TTST9T &9 AT e G91 & | HESAGR TSaTel & A 30 Tad T4 FHehean
21 Tore @1 ¥ | TRl | THIN WIRETeh TRl i STRITR SAfd gl T | A9 |1 2006 H TG
TIrEstt &t ot < STl foee SEre & Wi H9sl |
WA Ty oit Tormem Sit 1 Hiret |rfe

T ATk FYF T Bl S AT 9 I i T 79 ST TR ST HERIS! 379 T
& 1 FURE 9 31 He o Ak o Aigiel ¥ed | b o | TR % & Al R TSI SR Ja=H
ST fohan T o 99 Yo % SR T8 IR S9HIE o et foram | e 77-78 H gHiE TR
T S R (7% HiET Si) H TE YRaR ST 3= W9 % g9 T i9rg g fman
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IR ahi AT UHeAT TS 3o 8it sl Af-=Tehedl :

T 1983 § o GERRI § HERING 3107 I3 IR 1 oRAF § YT IGH 78 F HRU
fogaet fod 31 T3 IR RE v fo det o= At foremarR S e 6t Eie ° T e wt
3R (3T =t T 79 fo o @ 2 gfed 79 O T 9RE @ udn I @ SR A W H
R A I T T A f= |

T 1984 H o = A foemarR St wers WY wied freTert & Afean, SeeqR |
FoRTSI & 36 W9 IH: URY & fo1 det 377k S9i1ed ST & 1% 1R A= 4t & e | ote
&7 T8 o 91g 31Ty 279 el & W A= A 9 ST+ wienies sfersa ue e <
AR T : TRE Tl TR A T | IR DI ST Tl ST & BT THIS H HTH TS T Teh
fow o o o1 | fa IRE 1 SR 9 T o1, SAHT 37k 9 i WRIEN B W off | 9ga
31fereh Uk WM W off TR B S99 R Y 7 UF 9F | IRY 1.0, T I8 1 GHeT MEHI
HEHITR FRTENerd SHIE § S0l 2 ok & AR 3¢ 7 al clifoheh 13187 TR 71t SATIR 1 &
TS ST | A Gt AR T S =R O den o gt % < feder 1984 H TR wgw T
3T STehTeT™ STeFT o FFE 3T9R 379 & STt & =Ron | 9fia & fean | S&t w9 st
TURaR Iufeerd g URE ¥ =X Te 1 ST A o ATk 5 -1 &7 Tk IR 3 HhiE
STdted Tt fohan a9 e ST ot | et fh ® Teed | URE @ 9 g Tl Hd § WS @bt
A AR T, T A= g A I & fom 39 e & o gt oft 59 I e W R ¥ | 9w s
el g I A1 A 3H H RN F 77 T T, TH R 3T fa=R fFen? R oan ® o ow gd
ST 1 S ¢ HERR I &1 IR0 § | Hier § s1ees 991 3faa 81 | 99 379 et {6 S
T TERS 319 TH e el S, T URE i qui THen F ot ¥ 1A R H W IH F | o
STeh! I ST HLAT § TS AT 2 Tl ST S 3 Hagl — 3T STUh! SHAL HEAT STATH
eI, TS T T ORI | 3T 17 TSEeR 1984 W AW 7 o Sl i HRT L T i STaee
IR ShT | ST STUTT 1T T&T, AT 3T <98 TF IRA i F59 Tofea Tidl 9 TwhR o on
I S A U IR 714 Mid = g 3 -

S BT e ST, W ZaT & T,
59 921 R e @I, W q5d S|
I TR R i AR AMTE 1 7 |

e TR SR ST H 6Eee & 96 GRs TR § 6 1985 H UTSHenRTei areT & 99T 37
T THR 3R ST ot w1 wfen g fme

IRE FT & Q& T % ST 59 9 STSTERR o4 Tk 9 T9 91 1985 H = 41 &
Terel AR H veR $iR W el Jargta o THF A= At o =’on H o794 Wergd wal bt
TR 39 TR & - Foh ST ST UhTd, 3T Yehtd 31T & @E.......... anfe
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9 TR 3B TR A1 1 GRRIS 9o SARieis 9T TR | 99 1986 H A= 4t @
T AR St A FRTSTHA ot qe TS TeER ST EE UE g SSEEnR S % g o gl
F© TS ThahY, <o TR ST HYST I STER AT uars e | faremen smfs Temi
W TR % S K B WA T R 1T 1989 H = At % Afgars, SR § gE
A o SR off TRl U P WHE S hish AU SENIG o SR e St w1 qreH
STMETE T 1 S T o |

T 1989 T TRen TR H dashcdvish & THT = 4t o i gaRa W deR feT &
Y T 4t foemanR St afemeeRt T e H SRR A 1 W R | 56 IRE 6
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