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V. SEMI-RELIGIOUS VARIETY.

No less important is the semi-religious variety of the Kerala Theatre
which consists of the three important types (i) Sanghakkali, (ii)
Krsnattam and (iii) Kdattu. Each one of these is important in its own
way. Sanghakkali is an entertainment of a national character based on a
religious function which might have had a political end, if our traditions
may be believed ; and it led to the development of some comic songs and
the utilisation of satire as a weapon of social and political reform.
Krsnattam may tend to shed some light on the origin and development
of Hindu dramas, an aspect which is probably found developed in the
Yatras of Bengall; and it is very important in so far as it led to the
creation of the type of entertainment,? called Kathakali and with it the
richest part of our vernacular literature. Kdittu is indeed the most im-
portant of the series, because it has a wider significance. For in this
type the orthodox traditions of Hindu dramaturgy exist in their living
form. Equally important is its contribution to the elucidation of the

1. Mr. G. Thakurtha questions this generally accepted view : vide the opening
chapters of his Bengalce Drama for a full discussion of the relationship between

Yiatra and Samskrit Drama.
2, Vide the writer’s paper on the Kerala Theatre, published in Annamalai Uni-

versity Journal, Vol. I, No. 1, pp. 105-106.
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Bhasa Problem.? These have been grouped together and termed the
semi-religious variety for the reason that they have some religious atmos-
phere introduced into them, though it must be said, there is nothing
essentially religious about them.

(i) SANGHAKKALL

The origin of Sanghakkali cannot be definitely ascertained, but if
traditions may be believed, it consists of groups of Sanghas meeting to-
gether for some national purpose, religious or secular, and amusing them-
selves by some spectacular entertainments. This type is known by a
variety of names : Sanghakkali, Svastikali, Sastrakkali, and Yatrakali. It
is called Sanghakkali for the reason that various Sanghas take part in the
performance. The conduct of this Kali as a votive offering is supposed
to bring prosperity, and so it is termed Svastikali. It is Sastrakkali be-
cause with this are traditionally associated the beginnings of Sdstraic
‘studies in the land. It is Yatrakali, or procession-play,* probably for the
reason that this refers to the coming and going of some foreign elements.

The reported origin of this Kali is as follows. The great advance
that Buddhism made in the land made it necessary to devise some mea-
sures to check the rising tide of that alien religion. The orthodox vaidiks
therefore met in solemn conclave and as advised by Jangamamaharsi,
they inaugurated this performance and in addition invited from outside
six great Mimdmsa scholars to combat Buddhism and to organise a school
of Sastraic studies.® If any credence may be attached to this legend,
then the beginnings of this variety of entertainment may well be put back
to the early centuries of the Christian era.

An examination of the various names by which the entertainment
is known, of the various traditions associated with it and of its actual
conduct reveals certain general features which shed light -on its origin
and antiquity. First of all, this entertainment came into existence when
Buddhism was in a flourishing condition in Kerala. Secondly, it must
have been originated to check the rising tide of Buddhism, particularly

3. Vide the writer’s papers: (i) The Bhasa Problem in the IHQ, Vol. I, pp. 103-

11; 330-340; (i) The Bhasa Theory Again—A Reply to Prof. Keith, IHQ, Vol. III,
No. 3, pp. 552-558.

4. The Bengalee Drama, p. 8. )

5. Vide the writer’s paper, Religion and Philosophy in Kerala, THQ, Vol. IV,
No. 4, pp.‘712-14.

6. Ibid., Note 5.
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so if we may associate Sanghas 7 originally with Buddhism. Thirdly it was
an all-Kerala performance conducted for the purpose of achieving suc-
cess in some great national enterprise. Fourthly with this is associated
the coming in of foreigners into the land.? It is also clear that whatever
its origin, this has been completely forgotten and it is very doubtful if the
‘entertainment, as conducted at present, has ahything to do with its
original purpose. It seems that in this variety is preserved the shadow
of what might once have been some grand national celebration of a
victory in the field of religion or of politics ; probably the former be-
cause of its religious associations, for it is even to-day held to be very
auspicious to hold this performance. This further suggests its extreme

antiquity, particularly because there is but very little of religion in it
now.

The Kali consists of five distinct sections : (i) Keli; (ii) Nédlupadam-
vaikkal ; (iii) Pana ; (iv) Angyangal ; and (v) Hdsyangal, of which the
second is supposed to be the most important part of the whole function.
The entertainment is generally celebrated as a complement to some
domestic ceremonies in the houses of well-to-do caste Hindu families.
On invitation the representatives of the various Sanghas come, and the
first item of the programme consists in their sitting round a big wide-
mouthed copper vessel, called Cembu, and singing songs keeping time by
striking the vessel. This is followed by one of them becoming possessed
and conducting a weird dance. The last item of the preliminary rite is to
break a cocoanut, after which the man possessed becomes quieted down.
This constitutes what is termed Kelikottu? for this variety of entertain-
ment. After this the party retires for their evening rites.

The next item of the programme is the Ndalupidam-vaikkal, when
a few brahmins of the party walk round" a lighted lamp (See Pl. I Fig. 1),
singing in accented tones a malayalam verse.’® This function over, they

7. Tradition speaks of a number of Sanghas existing in Kerala,

8. Ibid., Note 5.

9. Cf. Totayam in Kathdkali, vide AUJ, Vol. I, No. 1, pp. 106-107 ; also Kriydi-
cavuttuka in Kuttu described later on.

10. It is a very interesting question to raise why the actors should sing a verse
in Malayaelam on the occasion of what is treated as a very orthodox ritual. Is there
an element of satire on the Buddhists’ use of the vernacular as the language of their
religion ? This cannot be, because such an aspect is inconsistent with any religious
attitude. We may probably see in this the Buddhistic influence in utilising the
spoken language as a medium of religion and religious experience. If this view
may sbe accepted, then we may see in this a close relationship between the Kali and
Buddhism,
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all retire for their dinner, singing boat-songs on their way, and in the din-
ing hall they make a hell of noise, vociferating like hungry gluttons.
After the repast they again assemble in the open hall outside and per-
form what is termed Uliccal. Then they begin their Angyangal which
consists in sword play, which is not unworthy of Don Quixote. This is
followed by Hasyangel, in which the chief character is Ittikandappan
Kaimal,'* the impersonation of the master-idiot. In the first stage he
figures as a swordsman and then as a fisherman and in both these capa-
cities, he is made the butt of ridicule. Other characters also make their
appearance, the more important being Mannan and Mannatti, the washer-
man and the washerwoman ; still another is the gipsy who entertains the
audience with her dance. This last part can be played only by the
members of one family, the Nampttiri family of Pantottam.

Such in brief is the order and nature of this type of entertain-
ment. It does not require any stage or any curtain; it generally takes
place in the open air in the quadrangle of the house under a temporary
canopy. The only source of light is the orthodox tall brass lamp, nila-
vilakku, (See Pl 1. Fig. i, the lamp in the centre) with
wicks on all the four sides. The costume and songs are
very primitive and the wit stereotyped. But the natural simplicity
characteristic of the performance and the religious halo enveloping it
account for the appeal it makes to the masses. The main interest of the
whole thing lies in its antiquarian aspect and in its songs which are
characterised by an archaic flavour. One impression it leaves upon us
is that the performance consists of two distinct elements ; one, a meeting
of the leaders of the Gramams for a religious or political purpose follow-
ed by their armed retinue and two, a farcical enactment by their fol-
lowers to serve as a pastime for the masters.

(ii) KRSNATTAM.

Krsndttam is purely a Sanskrit entertainment, modelled probably
upon the Gitagovinda-acting and has the greatest halo of religious
sanctity attached to it. As we have already mentioned, this type of play

11. This is a type of the local magnate we had in olden times and who is not
very rare even in these days. Proud and haughty and conscious of his power and
at the same time incapable of anything, he was in every way unworthy of the office
he was called upon to fill by chance or the accident of heredity. He pretends to
be brisk and clever and learned, but really he is just the opposite of what he
pretends to be. He is an inimitable character drawn no doubt from actual life,
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was originated by Manaveda,'? Zamorin of Calicut, about the middle of
the seventeenth century. The text of the play, Krsnapadi,'® is written

by the same prince, and it is a masterly imitation of Jayadevas
Gitagovinda.

There are certain conditions attached to the sonduct of the play. In
the first place it is not all who can take part in the play : the players be-
long to certain specific Nayar families in the territory of the Zamorin of
Calicut. Secondly, it is purely a family type of entertainment ; the play
can never be enacted outside the limits of the kingdom and even there
only in temples, royal courts, and the houses of aristocratic Narhpiitiris.
Another condition imposed upon the actors is that those who impersonate
the more important characters must fast till the performance is over.
The conditions laid down for its conduct, the antique nature of the cos-
tume and other accessories and acting—all these make the performance
a very orthodox affair. In actual conduct it does not in any essential
respect differ from its more popular offshoot, Kathakali. It is entirely
pantomime acting and dancing where nrttam takes the most important
place, the gesture language used being almost the same as that used in
Kathakali.

The actors are aided by music, both instrumental and vocal. There
is the musician who sings and in accompaniment are sounded the musi-
cal instruments of Maddalam, Elathdlam and Cenkila. As in Kiittu, the
Mangaldcarana consists of the Kriyacavuttukalt and the playing on the
musical instruments. The whole performance is generally finished in
nine days; the play runs on for eight nights and on the ninth night is
re-enacted the birth of Krsna. Further, as has already been mention-

12. Vide writer’s Introduction to the Mukundamile, published as No. 1 of the
Annamalai University Samskrit Series, page v; also his paper on The Krsnas of
Kerala, contributed to the Mm. Ganganatha Jha Commemoration Volume. This
prince is reported to be a contemporary and pious follower of Vilvamangalam Swa-
miyar III, the head of Natuvil Madham and a great devotee of Sri Krsna. He
requested the saint to get him a vision of the divine Lord. The latter invoked the
Lord and requested Him to satisfy the desire of Manaveda. This accordingly the
Lord did; but the prince in the madness of the divine moment wished to embrace
the Lord and rushed at Him. This was not requested of Him, a divine voice said,
and the vision disappeared, but not before Manaveda was able to snatch a peacock
feather from off the coronet of the Lord. This self-same feather, as traditions re-
port, adorns the crown of Krsna which the actor impersonating Krsna wears. This
is also assigned as of the many reasons for the religious importance of this play.

13> The text has not yet been printed in Devanagari script,

14. See under Kuttu,
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ed, the performance is restricted to specific times and places; and as
such cannot be acted to order. This variety of entertainment is perform-
ed as a votive offering, and the witnessing of the most important scene,
Krsnavatara, the birth of Krsna, is supposed to give children to the
childless on which occasion the pious for whose benefit the play is enact-
ed go fasting the whole(nig‘ht till the performance is over. In this varie-
ty then we have an intensely religious play.
(iii) KOTTU?®

Kerala is probably the only place in the whole of India where
Sanskrit Dramas are staged in an orthodox fashion ; and the temple of
the locality, where alone such staging is allowed, has been the most
popular recreation-place for all high caste Hindus. The local stage has
a long history behind it, going back to the days of the later Perumals, the
imperial suzerains of Kerala. If tradition is to be believed, it reached the
acme of perfection during the days of Kulasekhara Perumal,'® who was
not only a great poet and dramatist but a past master in the art of histrio-
nics. Aided by Tolan, his minister and favourite, many innovations were
introduced in the stage practice to make the acting more realistic and the
stage more popular. This tradition is more or less confirmed by the
opening words of the Vyangya-vydkhya'™ wherein the imperial dramatist
commanded its author to sit in judgment on the stage-merit of his drama
which the king himself acted. When it is remembered that there is no
other tradition of a stage reformation, it may readily be conceded that the
Sanskrit stage in Kerala may justly be proud of its antiquity. The
numerous restrictions imposed upon the actors and their acting and the
various peculiarities in their get-up and their mode of representation
make Kiittu an interesting subject of study to the student of antiquities.
And this study deserves to be made as early as possible, for this type
of play is dying out. Apart from the local importance of Kittu, as being

15. The matter presented in the following section has, to some extent, found
publication in the various articles the writer contributed to the Journal of the Mythic
Society, Bangalore ; the Journal of the Royal Asiatic Society, Branch, Bombay ; the
Indian Historical Quarterly, Calcutta; and the Bulletin of the School of Oriental
Studies, London.

16. Vide the writer’s paper, The Kulasekharas of Kerala published as an ap-
pendix to his edition of the Mukundamdle (AUSS, No. 1), where the date of the
autlgor is discussed ; see also his paper The Bhasa Theory Again—A Reply to Prof.
Keith THQ, Vol. III, No. 3, pp. 555-57.

17. Vide Introduction to the Tapatisa%hvamna, published in the Trivandrum
Samskrit Series.
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one of the most ancient and popular of our entertainments, it has got a
wider Indian importance, for in this we have the Sanskrit dramas staged.
It is distinct from the staging of the same elsewhere, if such a thing
exists at all, in our having made the Vidiisaka give by word of mouth a
translation of the verses which the hero acts and in our dispensing with
the curtain which is found mentioned in the extant dramas.

It is again distinet from the other local varieties in that two condi-
tions have to be satisfied before it can be acted.. The first of these is as re-
gards the place of acting. Like the other local varieties of entertainment,
or the dramas elsewhere, Kiittu cannot be staged anywhere and every-
where. It must be acted only in Devdlayams, i.e., temples. In some of
the richly endowed temples in Kerala there is set apart a beautiful
structure, adorned with all the skill of the architect and the sculptor, for
the purposes of acting; and this is known as Kittambalam
—Theatre-temple (See PL I Fig. ii.) -which is described in the
concluding section of the paper. In temples where such a separate
structure does not exist, the acting is generally conducted in the spacious
dining hall. In every case, the theatre is in front of the temple to the
right and the stage faces the idol and the actors act in front of the idol ;
and Kittu scrupulously satisfies the injunction that it must be represent-
ed only in Deva-Sadas ; not even in Brahma-Sadas. As a matter of fact
it is never found acted in any place other than a temple, and therefore only
caste Hindus are allowed in. It is quite in keeping with this that every
major temple in Kerala has endowed a particular Cakyar family, in re-
turn for which they are to stage Sanskrit Dramas annually or during
temple festivals.

The second condition relates to the actors themselves. Whereas all
caste Hindus are allowed to take part in the other entertainments, only
a particular section of Ambalavasis is allowed to act Kuttu. They are
Cakyars, their women the Nangyars and the Narhpiyars. The Narn-
piyars’ main concern in Kiuittu is to work the Milavii (See Pl II Fig. i) a
close-necked metallic jar with its mouth tied up with a piece of leather
to help the acting of the Cakyar. The Nangyar (See Pl II Fig. i.) be-
sides being an actress, has also to help the Cakyar by sounding the cym-
bal generally and in some cases by reciting in musical tones the Sans-
krit verses which the latter acts.

.The Cakyars, the most important of those allowed to appear on the
temple stage, are, it is said, the descendants of Sitas who graced every
ancient Hindu court as the court bard or the minstrel. The term itself
is taken as suggestive of it," inasmuch as it is interpreted to be a corrupt
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form of Slagyar, a man of respectability, a respect due to his wisdom and
learning. Tradition hath it that a particular stta with his family came
over to Kerala with one of the Perumals as his courtier. When his
family was about to become extinct, it was allowed to adopt into it the
children of Brahmin women born of criminal intimacy. This procedure
continues even to—da§n Such children, if invested with the sacred
thread, become Cakyars; if not Nampiyars. The girls are taken into
either section indifferently. Such is their traditional origin; and this
shows that these actors have behind them at any rate a long histrionic

tradition.

These two restrictions, as regards the place of acting and the person
acting, show that whatever acting there was in ancient days, had for its
aim, as in ancient Greece,'® the popularization of religion and the langu-
age of this religion. Religion coloured the whole performance and hence its
appeal to all classes of caste Hindus. This is again emphasised by the
subject matter of the plays which is mainly taken from the venerable
epics, the Rimdayanae and the Mahdbhdratha, though naturally the actors
have a partiality for the story of Rama. Such a necessity could have
taken place only in the early days of Aryan colonisation. Hence Kuttu
came to have a religious character impressed upon it, a character which
it retains to-day ; for instance the Cakyars are even to-day enjoined to -
fast till the performance is over.

In the early stages, this acting must have been modelled upon the
old Siita’s narrations, amplified probably with exposition and illustra-
tion, a form that is still living in Prabandham Kiittu, one of the three
varieties of Kittu. (See Pl II Fig. ii.). The next step must have been
regular dramas. In those days the works of Harsa, and possibly of
Kalidasa, may have held the stage ; for we find that the Nagananda has
been a favourite piece with the Cakyars. The next noticeable stage is
when we come to the days of Tolan towards the close of the 8th century
AD. Religion and the institutions intended to further it had by his
time taken root among the people and these no longer needed the active
service of Kittu. In the meanwhile social and political institutions had
grown up and become more or less rigid. Abuses crept in and the wise
and far seeing minister utilised this as a powerful weapon of social re-
form. The Cakyars enjoyed absolute freedom of speech on the stage.
Availing himself of this, Tolan introduced certain very effective changes.
Personal references, pointed allusions, and innuendos were the weapons

18. Cf. Allardyce Nicoli: The Development of Theatre, p. 20.
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put into the hands of the Cakyars and these they used unsparingly,
whether the victims were princes or nobles, patricians or plebians, when
the good of the society necessitated an exposure of their conduct. Of
course, the serious characters are never the mouthpiece of this satire, but
only the inevitable Vidusaka. From the days of Tolan down to the pre-
sent time, Kuttu has been serving not merely as a®leasant recreation but
as an effective social tonic.

Kuttu, as suggested before, has three modes of entertainment, (i)
Prabandham Kittu (ii) Nangydr Kattu and (iii) Katiyattam. Of these,
the first is pure narration with exposition; the second is pure acting,
while only the last variety is a full fledged theatrical representation. In
the first and the last of these, all the three, Cakyar, Nangyar and Nam-
piyar, have to be on the stage, while in the second variety the Cakyar’s
presence is not needed. As for the time of acting the first is acted in the
afternoon, the second just after nightfall and the last one Kdtiyattam is
generally acted only during night except when the Mahandtaka is acted.

a. Prabandham Kittu.

In this the Nampiyar plays on the Mildvi (See Pl. II-Fig. i; also PL
VI—ii) and the Nangyar sounds the cymbal in tune with the Cakyar’s act-
ing. (See Pl II Fig. i). The Cakyar recites a verse from a Prabandham,
generally that which deals with the story of Sri Rama, then he acts it; and
. afterwards he proceeds to expound it. The greatness of the actor in this
case is to be measured not so much by his histrionic talents, as by his
power of exposition which is often illuminated by apt and suitable
analogies from current social, religious and political events of a praise-
worthy or reprehensible character. It is here, as also in Kitiydttam that
Kittu discharges the function of a cathartic. The Cakyar here must be
a sound scholar. The old generation of Cakyars were great scholars,
and, no wonder, even at the present day, their explanations, their inter-
pretations and their appreciations hold good. Thanks to the work done
by them, Kerala has always been a strong centre of literary studies.

b. Nangyar Kuttu.

In this variety of Kuttu, (See Pl II Fig. i.) the Nangyar takes the
place of Cakyar. The most interesting point in connection with this is
that a woman appears on the stage. Here we have only pure acting and
naturally this affords no scope for satire. The actress is helped by the
instrumental music of the Milavu and the cymbal. Dressed in a queer
way, she first recites a verse and afterwards acts in pantomime,

2
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c. Katwyattam.

The most important variety in the Kdttu family is Kutiyattam where
we have Sanskrit dramas staged. The term itself is quite significant. It
is composed of two words, Kuti, meaning combined and dttam, meaning
acting, and yields the 4dea, combined acting. It is mixed or combined
either because both the Cakydr and the Nangydr appear on the stage to
act, or because more characters than one appear on the stage, or because
there is a mixture of narration and acting, or, again, as we are inclined
to think, because of all these facts.

The first preliminary in Kutiyattam is what is known as Kuttu-
purappdtu, i.e., the starting of Kuttu. The stage is well adorned with
green leaves, flowers, cocoanuts and plantains. A big lighted lamp, and
a Narapara, a measure full of paddy are kept facing the actor. When the
preliminaries are arranged and the actor is ready to appear on the stage,
the instrumental music is sounded. On this occasion the usual music
of Milavii and cymbal is supplemented by Madhalam, Kombu, and Kulal.
(See PL II Fig. ii). After sounding the Mildva, the Nampiyar retires into
the green-room and, bringing some holy water, sprinkles it upon the
stage, reciting the Nandi-Sloka, i.e. the benedictory verse of the drama
more correctly of the act that is to be staged. This is known as Arangu
Talikkuka (sprinkling the stage with water) and with this are over all
the items of Nandil®* Then the musical instruments are once again
sounded, and after this enters the Sutradhara, or the stage-manager, of
the play. '

The Stutradhdra enters the stage and treats us to a queer kind of
stepping, accompanied by dancing, which is known as Kriyacavuttuka,

19. Vide writer’s Note on the Nandi, BSOS, Vol. VI, No. 3, pp. 819-2i. The
reading given in the commentary, the extract of which was published there is per-
fectly legitimate and relevant, when Nandi is understood as described here. It is
not a mere recitation of a verse—it is doubtful if such a recitation forms part of it—
but a very elaborate ceremony done for the most part within the green-room, at
the close of which the Sutradhdra comes upon the stage and recites the opening
verse. It may be pointed out here that every act that the Cakyar stages has an in-
troductory verse attached to it, which is to be recited at the close of the Nandi cere-
mony, and this verse forms an announcement of the act that is to be staged. This
would mean that the so-called Nandi verses, in such of the dramas of the Kerala-
nataka-cakra which come under the now well-known but wrong category of Bhasa-
natakacakra are but introductory verses to the first act and not the Nandi verses of
the whole drama. Cf. Writer’s note on the subject in his translation of the Duta-
ghatotkaca, published in the Shama’a of Madras. This is a very importani point
particularly for Bhasites to ponder over.
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stepping out the action. After this he recites to the accompaniment of
music, some verses, dancing in a peculiar way all the while. This is fol-
lowed by the Sthdpana of the play, or as we would put it, of the act.
Even though the text of the drama may have a Nafz taking part in it, she
never makes her appearance on the stage. The Sutradhira does her
part also.?® This takes us to the end of the first dhy’s acting.

On the second day the scene opens with the character that the
Siutradhdra has mentioned the previous day. This will generally be the
hero of the play. But even now the play proper is not begun, for
this actor acts only what forms the introduction to the particular act of
the play which is to be staged. This is known as Nirvacana and this
takes us to the end of the second day.

Here it may be pointed out that on no occasion is a drama staged in
full, but only particular acts. The chief reason for this is probably the
long period of time it may have to run and the practical difficulties of
staging. A full description as to how the Cakyar must act the various
dramas is given in the books, ‘ Kramadipika, and Atta Prakarana, books
which form the actor’s manual and guide. Each Cakyar family has got
copies of these books, but keeps them so jealously that they are not easily
available.

20. Here again is another interesting point for Bhasites to ponder over. The
curtailment of the character of the Neatfi is made no doubt as a measure of economy.
And this could easily be done for it does not materially affect the play. When, how-
ever, this is done, the conversational character of the scene ceases: it becomes a
mere monologue by the Siutradhdre.. Again, when the Sthidpana or Prastavana is
thus curtailed as a result of economising, it is but natural to expect the dropping
out of such elements in it as have no immediate bearing upon the scene they are
going to represent. Thus, the reference to the author, the history of the composi-
tion of the play and the occasion of its staging—these details could conveniently be
omitted. Thirdly, since Cakyars act only chosen acts at a time, they have to give
an introduction on more or less the same lines for everyone of the acts they stage.
Hence, we find a stereotyped variety of Sthdpana. Such a Sthapana, therefore, does
not point to Bhasa’s authorship of the particular act, but it simply means that it was
an act popular on the Kerala stage. It may be pointed out that its main function,
as it is now presented, is to announce the main incident of the act or mention the
main character that appears on the stage. This then is the result of a living dra-
matic technique. Thus, as before, here also the nature of the Sthipane does not
point to any unity of authorship, much less to Bhasa’s authorship, but only reveals
the accepted stage practice of Kerala. If at all Sthapanas do tell us anything it is
only this—that those acts were very popular on the Kerala stage. This also should
serve as an eyeopener to the Bhasites.
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The Nirvacana being over on the second day, the main story
begins on the third day in the case of those dramas which have no Vidii-
saka. In case, however, there is a Vidisaka, the main story has yet to
wait for three or four days. For on the third day the Vidiisaka comes on
the stage and lords it over for the next three days at the least by the
exposition of what are‘known as Purtgdrthas, or the aims of life. These
are according to him, four in number : (1) Vinoda, i.e., the enjoyment of
the pleasures of life ; (ii) Vaficana or deception, (iii) Asana i.e., feasting ;
and (iv) Réjaseva, i.e., service under kings. The exposition and acting
of these take four days, but are generally done in three days by rolling up
the first and the second varieties together. These four items teem with
wit and humour. It is here that the offensive social customs and
manners, the oppressive conduct and behaviour of those in power are
exposed and held up to censure and ridicule. It is here, in short, that
Kiittu appears as a powerful weapon of civic and social reform.

For the realisation of these Purusdrthas, the people of the village
of Anadhita-Mangala i.e., the Village of Illiteracy assemble together
under the leadership of the village priest, whose qualification for this
post by the way is that neither he nor his father nor his father’s father
ever studied any Mantra or Tantra! Of those assembled, the most im-
portant are the Unni-Nampitiris, the various types of Ambalavdsis, and
the Nayar element comprising the local magnates and the temple musi-
cians. Here we have the unit of a Kerala Hindu village. There is, it
must be remembered, only one actor on the stage and he has to act the
assembling of this crowd, their deliberating as to what should be done to
realise the aims of life, their bickerings and finally their coming to a
decision. The Cakyar here figures as a perfect mimic. In impersonating
this typical assemblage one by one, the actor takes the opportunity to
ridicule their social and moral vices. In this case it goes without saying
that the success of acting depends entirely on the actor’s power of
mimicry.

Vinoda is acted on the third day of Kutiydttam. The people of the
Village of Illiteracy having assembled, they set about devising means as
to how best they can satisfy their animal passion. This occasion is uti-
lised to indulge in a lot of abuse on the immorality current in the
society. The names of so many ladies are suggested one after another,
but each one is given up for the reason that she has some failing or other.
Here, then, we have a process of elimination wherein are displayed all
the failings that man and woman are together liable to. It need scarcely
be said that this unsparing annual satire has been exerting a very.salut-
ary influence in keeping up the tone of social morality. The next item,
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Vaficdna is generally mixed up with Vinoda. The Viddi, fool, one
amongst the villagers, is made the thief, and the occasion is utilized for
much moralizing of a very valuable nature.

On the fourth day we have the third of the Purusdrthas described
and acted. Here no sort of curtailing is ever made or allowed to be made.
The feast is described and the feasting is acted most realistically, the
Vidusaka playing the role of an ideal glutton. Here we have mimiery in
the purest and the most realistic form teeming with illustrations, brimful
of humour, so much so that even a chronic dyspeptic will evince the
keenest relish for a feast, if only he were to see this acting.

On the fifth day we have Rajaseva, the last of the Purusdrthas, acted,
when the ruling chief and his magnates come up for their share. The
assembled villagers discuss among themselves as to who is the best king
under whom they could take service. One suggests the chief of this
place, another of that place. The various suggestions are over-ruled in
favour of a particular chief. In this process of elimination the whole
machinery of government has its weakness revealed. The Cikyar
ventilates the grievances of the ruled. He describes in pitiful terms the
hard lot of the people in general and of the subordinate officers. The
numerous sufferings, physical and mental, which these have to endure
consequent upon the carelessness, inconsiderateness and indifference of
the masters are portrayed in but too vivid colours. Even the crowned
and annointed chief is not exempt from the criticism of the Cakyar, and
this is true even at the present day. His acts which are oppressive or
obnoxious or unpopular are mercilessly exposed. His policy, when it is
not conducive to the well-being of the people, is criticised downright. In
short, the Cakyar brings home to the ruler how the people view him and
his acts. And note this is done often and for the most part in the very
presence of royalty, a presence which only makes the Cakyar more un-
sparingly eloquent. Such open unsparing criticism was, it need scarcely
be said, very valuable in those pre-newspaper days in that it tended to
improve both the ruler and the ruled. In this feature Kuttu fulfils the
functions which the Miracle plays of mediseval Europe were performing.
The three P’s, the butt of the actors, in our case mean evidently men in
authority, religious and secular.

After this long process of elimination, the leader comes to the con-
clusion that there is only one king on the face of the globe who is worthy
of being served and that is none other than the hero of the drama they
intend to stage, and the motley crowd of villagers start away to take
service under him. Thus is this long introduction, perhaps not strictly
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dramatic as some may be inclined to think, but none the less entertain-
ing and instructive, connected with the drama to be staged.

On the sixth day of the Kiitiyattam, the Cakyars act the chosen scene
of the chosen drama. All the characters appear on the stage, the male
part being taken by Cakyars, and the female part by Nangyars. Even
on this occasion the characters, except Vidisaka, never speak, but only
use the gesture language which is greatly helped by the expressiveness
of the eyes and the face. The actors come dressed in character, dressed
indeed in a queer way. The mode of dressing is different in the case of
the characters of different dramas. Thus for instance the characters of
Jimaitavahana, the hero of the Ndgananda, and Arjuna, the main cha-
racter in the Dhanafijayae, and Sri Rama of the Ramdndtakas appear
in different costumes. The inevitable Vidiisaka appears in his weird
dress. The main function of this character is to recite for the benefit of
the masses a vernacular translation of every verse that the hero acts.
The part played by him in this respect is very significant, in as much as
this marks a deviation in our mode of representing a Sanskrit drama, the
more so because no provision is made for such a process in the dramas
themselves. Here, then, we have an innovation introduced by a discern-
ing critic to make the drama more popular. Tradition assigns ‘this
honour also to Tolan. This was also important in that in this we may
see the first beginnings of Manipravdlam which arose from the need for
a hybrid language for the use of the Vidusaka, a language worthy of the
character. This language is characterised by the preponderance of
Sanskrit. Thus was begun for the use of the Sanskrit stage a type of
language which in due course came to be looked upon as the norm of
cultured Malayalam style.

According to the tradition of the Cakyars the number of Acts in
which they can train themselves, or are trained, is seventy-two, including
the one act dramas and Prahasanas. Many of these are identified and
they are the following.

Subhdra-Dhanafijaya ;
Tapati-sarmvarana ;
Ndagananda ;
Mahédndataka ;

W

The different acts of these four dramas, Nos. 1-4, have no special
names, so far as we know.

5. Mattavildsa ;

6. Kalydna-saugandhika ;
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Madhyama-vyayoga ;
Bhagavad-ajjuka.
Sri-Krsna-duta or Ditavakya,?!
10. Dita-ghatotkaca ;22

11. Karna-bhara or Karnakavaca ;%3
12. Urubhanga.?*

el

Nos. 5—12 have only one act each, named as above.

13. Pancardtra.

The names of two of the acts are available. They are: Vettanka
and Bhigma-datanka.

14. Avimdraka.25

The names of the first five acts have been obtained. They are (a)
Annottanka, (b) Dutanka, (c¢) Abhisariyanka, (d) Parvinke and
(e) Matamettanka.

15. Ascarya-cudamani.

The following are the names of the acts; (a) Parnasdlaka.
(b) Surpanakanka, (¢) Maya-(Sitd)ika, (d)Jatayuvaddnka, (e)Asoka-
vanikanka, and (f) Anguliyanka.

16. Abhiseka-ndtaka : —

The names of three acts only are available and they are: (a) Bali-
vadha, (b) Toranayudha, and (c) Mdayasirasanka.

17. Pratimd-nataka?® : —

The various names of the acts are: (a) Vicchinnabhisekarnka, (b)
Vilapanka, (c) Pratimanka, (d) Atavyamanka, (e) Ravanankae, (f)
Bharatanka, and (g) Abhisekanka.

18. Pratijfia-yaugandhariyana : —

The acts are named as follows : (a) Mantrdika, (b) Mahasendnka,
and (c¢) Arattanka.

21—27. The writer has published critical translations with notes of these
dramas : 21—in the People’s Friend, Trivandrum ; 22—the Shama’a, Madras® 23 and
24—the® Maharaja’s College Magazine, Ernakulam: 25—the Shama’a, Madras;
26—the Journal of the Mythic Society, Bangalore.
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19. Svapna-vdsavadatte®® :—

The six acts are respectively known as: (a) Brahmacaryanka, (b)
Pantattanka, (c) Pattutanka, (d) Sephdilikanka, (e) Svapnanka, and
() Citraphalakarka.

20. Balacarita : —

One act of this is termed Mallanke ; the names of other acts are not
available.

21. Carudatta : —

According to a Cakyar, one of the acts of this drama is known as
Vasantasenanka.

22. Sri-krsna-carita.
23. Umada-vasavadatta.
24. Sdakuntala.

These twenty-four dramas are connected with our stage. They may
be broadly classed under three heads: (a) those that are popular even
to-day, (b) those that were once popular, and (c) those that are only
traditionally reported to be popular. Under the first head may be in-
cluded the first eight. Under the head (c) come the last three dramas
mentioned above, and of these, two are yet unknown, while the last was
put on boards only once. Under the head (b) may be put down all the
rest of the dramas in the above list.

The two dramas, Dhananjaya and Tapati-samvarana, are the pro-
ductions of Kulasekhara, one of the Perumals of Kerala, who appears
to have lived in the middle of the 8th century A.D. They were written
for the Kerala stage by a Kerala Prince. They have also a commentary
written by the author’s courtier from the actor’s point of view. These
commentaries are, therefore, very important documents for the students
of the Kerala stage, though Dr. Mm. T. G. Sastri of Trivandrum did not
think fit to publish them.

The Nagananda has been, and is still, a very popular drama on our
stage, a popularity which may to a great extent be explained by the
fact that Kerala was the last stronghold of Buddhism and Jainism in
India. This drama has taxed the actors’ and the stage-managers’ in-

27. The Journal of the Mythic Society, Bangalore.
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genuity to the last limit. Tradition says that even the fourth act used
to be realistically staged, the actor impersonating Garuda actually flying
through air! The last successful flight was made at Irinjalakuda, when
the actor actually rose out of the temple stage and flew through air and
safely perched himself on the top of a hill about one and a half mile to the
north of the temple. The hill is even now kno®n as Kiuttu-parampu.
About two centuries ago an attempt at flight was made under the patron-
age of the then Maharaja of Cochin at his headquarters at Kurikad, a
village four miles away from Tripunittura. But it ended unsuccessfully,
for the actor who manipulated the cords—I don’t know the exact signi-
ficance of the word—failed in his work and consequently the actor came
to grief. Since then the attempt has not been repeated. It will form a
valuable addition to our knowledge, if complete directions regarding the
flying can be got. The second act of the drama, containing the suicide
scene, is being acted even now. A fairly long piece of cloth is twisted
round with a noose made at one end and the other end is fixed to the
ceiling. The character inserts her neck in the noose—women alone are
allowed to impersonate this character—and rushes down in a giddy
whirl about five feet. From their point of view this is no doubt an
achievement.

The Mahda-ndtaka is traditionally looked upon not as an original
Nataka but as one compiled from various dramas. The one peculiarity
connected with it is that it is the only drama’ that is acted during day-
time.

The Bhagavadajjuka is a little Prahasana which has once been very
popular on our stage. It has an elaborate commentary detailing how to
stage it. The text proper does not contain the name of the author, but
the colophon in one of the manuscripts in the Paliyam Mss. Library
assigns it to Bodhayana. This and the Mattavildsa constitute the two
farces popular on our stage.

The Kalydna-saughandhika is a popular drama: with this drama
is connected the famous ajagaranrttam. It affords excellent scope for
acting and is the work probably of a Cakyar.

Amongst the five one-act dramas, the most popular is the Diita-
viakya or Srikrsnadiita, as it is called. The other dramas of the series
also must have been staged, because extracts from them are found in a
manuscript which contains all the scenes to be acted in a particular tem-
ple in Travancore. The Paficardtra and the Avimdraka might have been
popular stage plays, but now they are not commonly staged, even though
they afford ample scope for Cakyars to act.

3
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The ASscaryacidamani, the Abhiseka-nataka and the Pratima-
ndtaka—these three constitute the twenty-one acts depicting the life of
Sri Rama. They have been always very popular, though at the present
time they act only a few select scenes. These three dramas are knowri
among Cakyars as Ceriya-abhiseka, Valiya-abhiseka and Padukdbhiseka.
Of the next three drarhas, at least one act of one of them, the Mallanka
of the Balacarita has been popular. Regarding the Cdarudatta, no in-
formation is yet available as regards its ever having been popular on
our stage. The Srikrsnacarite remains yet to be discovered, if it may not
be identified with the Balacarita.

The Umada-vasavadatta, which is a work of Saktibhadra, the author
of the Caddmani, might have been a popular stage play, but it is yet to
be discovered. The Sdkuntala, tradition says, was once put on the stage,
but when the Cakyar acted the opening scene, he spoiled his eyes when
he looked at two objects in opposite directions, as the scene required.
After this experience, it has not been staged.

Enough now has been said to show that many dramas have been
popular on our stage, the total number of acts prepared for the stage
being seventy-two according to the oral testimony of a Cakyar. If this
be true, some dramas yet remain to be discovered.

Taking Kuttu as a whole, we have here in a limited way dance and
music, narration and exposition, imitation, representation and panto-
mime acting. There is enough difference in the mode of acting the dii-
ferent varieties of this family and the sympathetic audience has enough
food for enjoyment, both intellectual and aesthetic. Not only that, it
has done much for educating our society and for raising the standard
of our literary culture. No doubt Kiittu is steadily declining in popu-
larity and a detailed study of the same deserves to be made because of
its intrinsic worth and because of its dramatic and historical importance.
And even now it is not too late. The so-called modern refinements of
the stage have not begun to exert their influence on Krittu. It still con-
tinues in its antique mode of representation. The mode of dressing, the
mode of acting and the mode of staging—in short the stage technique—
has remained the same, probably since the days of Tolan, i.e., probably
a little over a millennium.

Mention has been made in the preceding section to Kittambalam—
Theatre-temples, where Kiittu is staged—and we shall not better con-
clude than with a reference to these interesting structures. In the Co-
chin State two such structures exist, one at Irifijalakuda and the other
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at Trichur. They are by no means ancient structures. In structural,
details and in appearance they are alike. A general view of the former
can be had from Plate I. Fig. ii, and of the latter from Plate IV. Fig. i.

The theatre-temple at Trichur is situate to the north-west of the
sanctum sanctorum (See Pl IIl.) and lies east and west with two
main entrances one north and the other south (See Pl. IV. Fig. ii.) The
basement stands about four feet above the level of the ground and is
worked in ‘granite with all the detail-ornamentation of the adhisthina
in the orthodox fashion. The superstructure is made of wooden rails
(See Pl IV. Fig. i.) Entering the theatre from the south one finds a
raised platform in the centre of the structure running east and west
divided into three distinct parts (See Pl IV. Fig. ii.), the central portion
being higher than the one on the east or west. The western-most part
constitutes the green-room which is marked off from the rest by screen
walls. It has two divisions, one reserved for males and the other for
females. The eastern part is the auditorium, where the Brahmin aristo-
cracy seats itself. The central portion which is slightly higher than the
auditorium forms the stage proper. It is a square area with an ornate
ceiling (See PL V. Fig. ii.) supported by ornamented pillars. (See
Pl. VI Fig. ib). Notice the exquisite wood-carving on the ceiling (See
Pl. V. Figs. i and ii) —the figure of Narada (See Pl. VI. Fig. ia). From the
green-room are two entrances into the stage and between them is located
the musical instruments (See PL VI Fig. ii). All around this central
flat, there are pillars to support the roofing, the nature of which will be
clear from Plate IV. Fig. ii, while the section views of the same will be
clear from Plate VII. The roof is copper-sheeted and adorned by three
golden domes (See Pl. IV. Fig. i.) The whole forms an imposing struc-
ture. It is a general rule that the theatre should be in front of the
temple to its right (See Pl. III), so that the actors will be facing idol
when they act.

This takes us to the end of our present study of the Kerala Theatre.
I have in the course of the paper surveyed sixteen varieties of repre-
sentations popularly current in Kerala. I may not have exhausted the
varieties and types ; my descriptions have been meagre and scrappy and
this could not be otherwise, for the information on the subject has to
be collected from strolling bands of actors. However, enough, I believe,
has been said to show that here is a little known but wide field for re-
search which promises to elucidate some aspects of our ancient culture.

28. I am greatly obliged to my friend, Mr. K. Narayana Pisharoti, B.A., an
artist of great promise, for the pen and ink sketches of the theatre and its various
parts,which are published here, as plates III to VII. Similarly, I also express my
obligation to Mr. Subramaniam for photographing them.
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The difficulties of working out a conception of freedom that would
dispose of objections and misunderstandings are enormous. A final
solution to the problem of free-will and responsibility—a problem which
has been the battleground of philosophers and theologians—is, in the na-
ture of the case, not to be met with in any one system of thought. Rama-
nuja’s solution of this vexed problem may or may not be perfect ; but it
gets as near a satisfactory answer as is possible. His reconciliation of
free-will and determination as set forth in the Sri Bhasya is explained
lucidly and at length in the Sruta Prakasika. "

Is the activity of the individual soul independent or does it depend
on the highest Lord ? The prima facie view is that self is completely
free and independent of Brahman. Otherwise, the entire body of vedic
injunctions and prohibitions would be meaningless. For, commands can
only be addressed to such agents as are capable of entering on action or
refraining therefrom according to their own thought and will. * Moral
judgment in the absence of freedom is the hollowest of mockeries. The
stitra, parattu tat $ruteh, sets aside this prima facie view and establishes
on the strength of scriptural authority that the activity of the jiva proceeds
from the highest self as its cause. The following passages from the Upa-
nisads and Bhagavat Gita declare that God is the ultimate source of all
action. ‘Entered within, the ruler of creatures, the Self of all’, * who
dwelling in the self is different from the self, whom the self does not
know, whose body the self is, who rules the self from within, He is thy
self, the inward ruler, immortal one’ (Brih. V. 7. 26); ‘I dwell within
the heart of all ; memory and knowledge as well as their loss come from
me’ (Bh. Gita XV, 15) ; ‘ The Lord, O Arjuna, dwells in the heart of
all creatures, whirling by His mysterious power, all creatures, as if
mounted on a machine.” (Bh. Gita XV, 61.)

1. Svabudhya pravrttinivrttyarambhasaktah sa eva niyojyo bhavati. Sri
Bhasya, II, iii, 40, -
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The Sutrakira is aware of the difficulty that if God is made the ul-
timate source of all actions, scriptural injunctions and prohibitions, re-
ward and punishment would become pointless, and proceeds to meet it
in the next Sttra. In every action, the inwardly ruling highest Self waits
for the volitional effort made by the jiva and grants his permission (anu-
mati) and thereby makes him continue in that line of action? Thus in
all first activity (prathama pravrtti) the jiva is independent and the
Lord is an indifferent onlooker (udasina) 3. The capacity for putting
forth effort which is the necessary condition of moral responsibility is
conceded to the jiva. Since the action primarily depends on the voli-
tional effort of the soul, commands and prohibitions of the Veda are not
robbed of their meaning. Granting consent consists in making one who
has already started an activity continue that line of action. It is rea-
sonable to ask : If the jiva is the initiator of all his activity, where is the
need of the Lord’s consent ? The answer is without the permission of
the highest Self no subsequent action is possible.t. But the old difficulty
still stares us in the face. If the jiva depends on the Lord for his con-
sent, how can he be subject to commands, kopa and prasdada ? The reply
is that when a person who, after obtaining the necessary consent of an-
other with whom he owns property jointly, gives away his share of the
estate to the King, he alone reaps the consequences of this act, and not
the person who gave his assent.® Similarly, though both the jiva and
Brahman are involved in every act—the former by initiating the act and
the latter by giving assent—the fruit of the action is reaped by the for-
mer alone. In some respects, the jiva is dependent on God. How, then,
can he be said to have responsibility for his actions ? The answer is that
the jiva is in part independent and hence can be subject to commands 6.
One may depend on others for his activity and still be subject to moral
judgments. Do we not notice that in the matter of the movement of
the chariot, there is dependence on others and yet subjection to com-
mand and prohibition ? With the aid of the property given away by the
father to his two sons, one may develop in the direction of the good and
the other in the direction of evil. Each of the sons reaps the conse-
quences of his own deeds 3 the father is in no way responsible for their

2. Sarvasu kriyasu purusena krtam prayatnamudyogamapeksya antaryami-
paramatma tadanumatidinena pravartayati. Sri Bhagya.

3. Prathamapravrttidasayam parasyodasinatvam darsitam. $ru. Prakasika.

4. Paramatmanumatimantarenasya pravrttir nopapadyate. Sri Bhagsya.

5. Dvayossadharane dhane parasvatvapadanam anyataranumatimantarena nopa-
padyate. Sri Bhagya.

6. Amseparatantryadvidhinisedhagocaratvamiti Sanka -—amse svatantryddvidhi-
nisedhagocaratvopapattir iti pariharah. Sru. Pra,
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good or bad conduct. Similarly, while God as the universal cause of all
endows each jiva with the capacity to think and act and furnishes each
soul with instruments such as body, senses, etc., indispensable for action,
the individual alone is responsible for any misuse of faculties ; he alone
reaps the fruits of his actions. In so far as the Lord bestows on each
person the capacity te act and to put forth effort and an equipment of
body senses and other accessories, He is the ultimate cause of good and
bad actions of men. Each individual act stands in need of God’s con-
sent and in this respect also, it is found to depend on God 7. One can
admit all this and still hold that the jiva is free. Freedom (svatantrya)
may be said to be real if an individual, who is in a position to put forth
effort in a manner prescribed by his desires, is not hampered in his choice
of actions 8. In all his choice, the jiva is never interfered with and here-
in lies his freedom.

If the Lord gives his consent to every activity initiated by the jiva,
he must be a party to all actions and consequently reap their fruits. God
must be an accomplice in evil doing. In everyday life we find that one
who abets a crime is punished equally with the criminal. This diffi-
culty is met by the suggestion that God is unconnected with the fruits
of actions as He is not subject to Sastras?. Besides, the scripture from
which our knowledge of Brahman is derived declares that He is un-
attached to results of deeds 1,

When a man attempts to transgress the laws of morality, can God,
consistently with his nature as a merciful being, give his consent to evil
deeds, when he can easily prevent them ? Does it not argue that he is
wholly lacking in mercy ? This difficulty is wholly groundless, for as one
bound to distribute the fruits of all activities, God accords his consent ;
and this permission is simply the fruit of the jiva’s choice. If God wards
off his creatures from evil deeds, moral responsibility and individual
freedom on the part of man would be undermined. To ask why God
had not prevented evil means to trifle with the conception of freedom,

7. Tadvadhihapi sarvajivAnam saminyena cicchaktipravrttisaktyoh karana-
kalebarariipaparikaralabhasyaca paramatmadhinatvat kartrtvamatram parayattam
visesakartrtvamca paranumatisapeksat parayattam amée svatantryat jivasya vidhi-
nisedhavisayatvam. Sru Pra.

8. Svatantryameca svecchanugunapravrtti simarthye sati anivaryatvam. Sru. Pra.

9. Lokepyanumantuh phalinvayo na anumantrtvaprayuktah apitu $§astra
vasyatva prayuktah. Sru. Pra.

% 10. Anumantuh parasya niyantrtvat dharmigrdhakabadhaccha na phalanvayah.
ru. Pra.



VEeEpANTA ON FREEDOM AND MorAL RESPONSIBILITY i63

imagining that one may create free beings and at the same time deter-
mine a particular line of conduct. All man’s actions would be necessa-
rily and inevitably perfect and man would be an automaton of virtue.
And that is a self-contradictory conception. Regarding the divine attri-
bute of mercy, it is well to remember that the proper sphere of mercy
is to be sought elsewhere. Mercy consists not in semoving the very pos-
sibility of evil, but in excusing many faults for a single good deed how-
ever small. 11

The upshot of the fore-going discussion is that the jiva enjoys partial
independence, that is, in respect of his first endeavour, man remains the
source and master and that God is only an onlooker. But the famous
Kaugsitaki text— He (the Lord) makes him whom he wishes to lead up
from these worlds do a good deed, and the same makes him whom he
wishes to lead down from these worlds do a bad deed ? **—says in un-
ambiguous terms that God is the real director or generator (prayoja-
yita or karayita) of all good and evil actions of men. These two views,
however, are not inconsistent. The reconciliation of this apparent con-
flict is that while in general the jiva is the initiator of all deeds, in some
special cases God himself induces action even at the start. In the case
of persons who lead an exemplary life of virtue and who always try to
act in a manner pleasing to the Lord, the highest Person wishes to do a
special favour by engendering in their minds a tendency towards highly
virtuous actions, which eventually lead to God-realisation. In a like-
manner, in the case of persons who are determined on doing actions dis-
pleasing to the Lord, He, for the purpose of punishing them, generates
in their minds a delight in such actions as tend to drag men downward
and act as obstacles in the way of the attainment of the Lord.'* Thus
the Lord himself says, ‘I am the origin of all, everything proceeds from
me ; knowing this the wise worship me with love. To them ever devot-
ed, worshipping me in love, I give that means of wisdom by which they
attain to me. In mercy only to them, dwelling in their hearts, do I des-
troy the darkness born of ignorance with the brilliant light of know-
ledge’. Demonaic persons who declare that the world is without Truth,

11. Alpanukilyena vipulaparadhasahatvat dayadigunanam savigayatvam.
Sru. Pra.

12. Cf. St. Paul. ‘Hath not the potter power over the clay of the same lump
to make one vessel unto honour and another unto dishonour?’ Rom. ix. 21.
*Therefore hath He mercy on whom He will and whom He will He hardeneth.
Rom. ix. 18.

13» Prathamapravrttasyanumantrtvavat atyantanuktlapratikiillayoh prayoja-
yitrtvamapi phaladanakalpam. Sru. Pra.
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without a resting-place, without a Ruler are perpetually hurled by God
into transmigrations 1*. It is interesting to note that even here, God
generates such desires as are consistent with man’s prior deeds. Thus,
in all first endeavour, the Lord is an indifferent lookeron (upeksaka); in
regard to subsequent activity he appears as one who grants his permission
(anumanta) ; and in exceptional cases, he is the director (prayojayitg,
of actions even in first effort.!® The necessity of accepting these three
aspects is urged by reason and supported by Sruti.®

With regard to the first effort and the desire which brings it about
(prathamika iccha prayatna) is God the cause ? If He is not the cause,
we have to give up the doctrine that He is the universal cause.’” The
desire responsible for entry into good or bad deeds is the fruit of earlier
deeds. If God is not connected with the desire, which is the outcome
of previous deeds, we have to abandon the theory that God is the dis-
penser of the fruits of all deeds 8. To escape this horn of the dilemma
if we state that in regard to prathamika iccha and prayatna God’s will is
the cause, we are presented the other horn of the dilemma, viz., that
the jiva cannot be said to be free. Kartrtva (activity) and its attendant,
bhoktrtva (enjoyment) become unreal. Thus subsequent activity is the
fruit of first endeavour, which in its turn, is the offshoot of desire,
which again is the effect of past deeds. Then the jiva is at no time free,
and God is never an upeksaka. The distinction of three aspects—udasina-
tvam, anumantrtvam and prayojayitrtvam—vanishes and there is left
only the aspect of prayojakatvam.

The distinction between general and special help (saddharana and
visesa upakara) received by the jiva from God, when borne in mind, will
help to get over all these difficulties. At the beginning, out of compas-
sion for man, the highest Self creates several sense organs and bodies and
distributes them to the different jivas. He grants them the capacity to
control the senses and endows the latter with their respective powers.
Since in all first effort an equipment of senses and body, ete., is pre-
supposed, God is, in the last resort, the cause of all things.1? As a con-

14. Bha. Gita. X, 8, 10-11; XVI, 8-19.

15. Evam prathamam upeksakatvam, pascat anumantrtvam, kvacit visaye pra-
yojakatvam ca pratipaditam. Sru. Pra.

16. Antahpravstas$asta jananam adhyaksa$ca anumanta ca.

17. Sarvakaranatvabangaprasangat.

18. (Sarvakarmaphalapradatvam ca bhagnar syat.

19. Tanmukena prathamikecchddavapi karanatvat na paramatmanahe sarva-
phalapradatvahanisca. Sru. Pra.
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sequence of previous deeds (adrstavasadeva) at each birth the jiva in-
herits the three gunas in different proportions and impulses, dispositions,
temper etc., covered by the general term vasana. For the ripening of
karma, bhogadrsta brings about suitable environment. It is well known
that differences in desires are brought about by differences in the gunas.
The provision of gunas, vasanas and environment "constitutes the special
help. Thus, it is only with special aids such as gunas, vasands and envi-
ronment along with the general aids such as body, senses, etc., that first
desires arise and through them the first efforts.2 Since God does noth-
ing more at this stage there is no difficulty in regarding him as a mere
onlooker in all first activity.2!

The defender of determinism might still urge that when an indi-
vidual is provided with all these, he cannot help acting in the way he
does. His conduct, being determined both by outer conditions such as
external environment, etc., and inner conditions, such as impulses, dis-
positions, etc., can never be said to be free. He is really a bondsman to
the forces of his environment, a plaything of hereditary fixtures and
bonds and environment. He is under the grip of overmastering im-
pulses which blindly pull him along different lines. The way in which
God has formed the Self must entirely account for the use or abuse of
faculties given to the self. Punishment or reward would be unmeaning.
In fact, all talk of moral responsibility would be idle prattle. God can-
not be regarded as a mere onlooker. The reply to this argument of the
determinist is that God provides an environment to enable the jiva to
experience the results of its previous deeds, and not to induce him to
form new desires. When a person gets a torch to help another engaged
in searching for the missing pot, the light may help a third person to steal
a cloth. Do we hold the person who brought the light responsible for
the stealing of the cloth or for the desire to steal arising in the mind of
the thief ? Obviously he cannot be held responsible for either of these. 22
Similarly, God endows each individual with the necessary bodily appa-
ratus and places him in a suitable environment with the sole object of
enabling the jiva to eat out its karma and thereby work towards its libe-
ration. But if the opportunity is misused God is not to blame. The

20. Gunatrayatiratamyavasanavisesodbhavavastusva bhavavisesarupasadharana-
karanasacivaih sadharanakaranaih prathamikecché nispattih tata eva prayatnah.

21. Visesopakarabhavat iSvarasya audasinyam uktam.

22. Ghataniriksaniya pradipamaropayan hi purusah pat_:érthipurusén{arapra—
vrttau ddasina eva tatra tasya pravartakatva nivartakatvayorubhayorapyabhavat.
Sru Pra.

4
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fault is entirely the jiva’s. Thus God remains an onlooker in the jiva’s
first endeavour ; and consequently the jiva enjoys freedom.

Still, the advocates of determinism may argue that the vasanas (in-
herited tendencies) are responsible for desires ; and the desires, for the
deeds. Thus the jivd is under the sway of impulsive forces which
drag him along like the flood or the violent wind.?® How, then, can the
individual be free ? It is essential to remember that the inherited ten-
dencies are not the sole determinants of action. Man is at any time
more than a bundle of instincts, dispositions, etc. When vasanas suggest
certain desires, it is still possible for man to abstain from acting in ac-
cordance with those desires. Though impelled by hunger to eat the
food set before him, the hungry person promptly checks the impulse to
eat the moment he knows that the food has been poisoned. Again, the
wood-cutter, who is desirous of gathering firewood, when taught the
means of securing a great fortune, will forthwith stop gathering wood
and go in search of the treasure.?* It is evident then that in spite of the
existence of a desire, either consciousness of sin or knowledge of a higher
goal can prevent the original desire from being fulfilled and initiate a
new course of action. Herein lies the jiva’s freedom. As a spiritual,
moral being the jiva possesses the capacity to direct its actions to cer-
tain defined and definable ends. He has awareness of values ; he distin-
guishes the lower from the higher desires; and he sirives to realise his
ideals in his own conduct. In each soul there are two sets of tenden-
cies—the negative ones pointing away from undesirable actions and po-
sitive ones directed towards desirable conduct. Unlike animals which
have no consciousness of sin and which are, therefore amoral, men
have a more or less clear conception of the good and thereby become
subject to moral censure or praise. Sin consists in performing the pro-
hibited courses of action and in refraining from prescribed duties. A
person becomes punishable precisely because he neglects to do the good
and performs bad actions when he could well have conquered the
desires responsible for these undesirable acts. 25

23. Purvavasanatadadhinaicchaparavasatvat  vayadakadipreritasya iva na
jivasya svatantryam. - '

24. Odanecchayam satyamapi tasya visasamprktatvavijfiane sati tadvisayeccha-
nivaranasamarthyamhi cetanasya drsyate. Kastanicayakah mahanidhilabho-
payajhiane sati kasta sampadaneccham nivarayitum prabhavati. $ru. Pra.

25." Atalh  krityakaranakrityakaranesu ca icchanivaranaksamopi pratya-
vayanadarena sveccham na nivarayati ityesa eva jivasya dandyatve hetuh.
Sru. Pra.
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It is now clear that man is free in every one of his first decisions.
Though dependent on God for the instruments of action and environ-
ment, though subject to the enslaving chains of vasanas, habits and cha-
racter, the jiva can still rise above these. On this basis alone can moral
responsibility be vindicated and the existence of evil explained. At
this stage God is udasina. In subsequent activity® God, by granting his
permission, makes him continue the conduct he has himself chosen. For
this purpose, Lord presents favourable environmental conditions. This
favour is only the fruit of the jiva’s initial choice. Even at this stage,
the capacity to desist from action is not denied to the soul. In some cases,
however, the initial choice of the jiva is determined by the lord. To
punish the incorrigible sinner, God makes him enter on wicked courses
of action by producing a desire for evil deeds. As a reward for con-
tinued good behaviour, He creates in the mind of the righteous per-
son a taste for desirable conduct. In this aspect, God is the prayojayita.
Niyamana Sruti 26—vedic declaration that God is the ultimate source of
all action—has to be understood in such a manner as would guarantee
freedom of choice to man and vindicate the necessity of vidhinisedha
Sastra.

How does Ramaianuja reconcile man’s freedom with God’s sover-
eignty ? If man is free, God exercises no control over man’s will and
ceases, on that account, to be supreme. If God’s sovereignty over the
universe is real, he must influence the jiva’s will. This destroys man’s
freedom and does away with human responsibility. This dilemma is
hard to meet. Man may be said to be free from the conditions that fet-
ter his will. But by the side of God no kind of human freedom is pos-
sible. Neither man nor nature is the source of its own being. God is
the Creator, and man His creature. Every one of man’s actions may be
eventually traced to God ; so human freedom is out of the question. The
familiar answer of most western philosophers is that God created man
free. Unless creators are created nothing is really created. God’s limit-
ation is shown to be a self-limitation. Out of his own choice, God chooses
to endow man with freedom. Ramanuja’s solution of this problem is not
altogether different from this. According to him God’s freedom is abso-
lute and man’s freedom is limited and that the freedom of both is real.
The supremacy of God is quite compatible with man’s freedom. God’s
freedom is absolute, while man has freedom by delegation. He endows
each man with the capacity to think and act and never interferes with

26 "Esa eva sadhukarma karayati . . .; antahpravista &asta jananam
adhyaksasca anumantéaea . . . . .
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the jiva’s activities. Far from making God’s supremacy a nullity, man’s
freedom enhances God’s overlordship.2?” A king’s freedom does not
suffer from his delegation of powers to his ministers ; the freedom of
the latter, though derived from the king, is nonetheless genuine.?® For,
their hands are never fettered ; they are not interfered with in the exer-
cise of their powers.

APPENDIX

SUDARSANACARYA ON SANKARA’S INTERPRETATION OF
KARTRADHIKARANA.

Sudarfana in the'Srutaprakasika, a famous commentary on Sri
Bhasya, devotes a section to a critical examination of Sankara’s interpre-
tation of Kartradhikarana. On account of its relevance to the topic dis-
cussed in this paper a free translation of that section is here appended.

Sankara holds that the siitras ending with samadyabhavat establish
that the soul is an agent, while the sitra, yatacataksobhayata, goes on
to state that this agency of the soul is due to limiting conditions. The
objections to this interpretation are.—Does the siitra, karta $astrartava-
tvat, seek to establish that the agency of the soul is illusory in as much
as it does not belong to its true nature, or that the agency being depen-
dent on limiting conditions is phenomenal only ? Or, does it, without en-
tering into this question, intend to establish only the agency of the soul ?
On the first alternative, this adhikarana would teach that kartrtva is
illusory as it does not belong to the essence of the soul and would there-
by conflict with the next section which shows that kartrva is illusory as
it is dependent on limiting conditions. As your view maintains that the
next section is intended to assert the dependence of agency on limiting
conditions, the second alternative is unacceptable as it involves needless
repetition. The last alternative is likewise unacceptable as there can be
no doubt to resolve which this section could have been intended. All
people get the knowledge, ‘I do this’. Hence it is clear that the soul,
whether it be identified with the body or taken to be something differ-
ent, is an agent. It cannot be pointed out that this section aims at refut-
ing Sankhya doctrine that activity belongs to prakrti only, as you agree

27. Cit saktim pravrttiSaktimea datva saktimatve sati anivaryatvalaksanam
svatantryam jivasya apadya prathamapravrttau tusnim bhavah i§varasya svatantrya
vaikalyavahah kimtu tadatisayavaha eva. Sru. Pra.

28. Amatyasya svatantratve rajiastannavahiyate evameva parasyapi jiva-
svatantryadayinah na svatantryam parddhinasvarapapracchyutah bhavet. svatantrya-
dayina pumsa tatpravrttyanivaranat. Sru. Pra,
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with that view in maintaining that activity is wrongly attributed to the
soul. It is no escape to point out that this section rejects the Sankya doc-
trine which makes prakrti the sole agent and establishes that the soul
associated with the limiting condition of buddhi is the agent.

Is the agency arising from the limiting condition of buddhi attri-
buted to the supreme self or to the finite self ? On the former alterna-
tive, one has to accept that in regard to the creation of antahkarna the
supreme self exercises activity without the limiting condition of buddhi.
Otherwise, one has to assert that agency is derived from
the limiting condition of buddhi and yet maintain that
the limiting condition itself arises from agency. It can-
not be said that the supreme self creates antahkarna with the aid
of another antahkarna which does not perish at pralaya; for, there is
only one antahkarna. The latter alterntaive—that the jiva’s agency is
derived from buddhi—is untenable as, on your view, there is no distine-
tion between the finite self and the infinite self prior to the rise of the
limiting condition of buddhi. There are insuperable difficulties in the
way of asserting that Brahman when associated with the limiting con-
dition of buddhi attains at once jiva-hood and kartrtva. If the limiting
condition of buddhi were held to be without a beginning, this view would
contradict scriptural passages which refer to the dissolution of mahat.
If it be held to have a beginning, then the jiva too would have to be
described as having an origin. And in regard to the creation of the li-
miting condition of buddhi, the old difficulty of circular reasoning will
still remain.

The stitra, vyapadeSaccakriyayam, taking its stand on the scriptural
passage vijidnam yajham tanute—asserts that the soul is the agent in
all activity. Having interpreted that sttra in this manner, you cannot
take the term vijidnam to denote only buddhi in the course of your
commentary on the next adhikarana. A way out of the difficulty will be
to consider the sutra, vyapade$accakriyayam, to state the prima facie
view ; but you have not done so. If that shtra states the prima facie
view, yatacataksobayata must be the siddhantastitra. In that case, you
must take them to form one adhikarana and not two as you have done.

You cite the doctrine of the identity of souls with Brahman as prov-
ing that kartrtva must be due only to limiting conditions. But it is un-
helpful. For it is necessary for you to admit that in creating antahka-
rna Brahman exercises activity without the help of limiting conditions.

The sttra, upalabhdavatanimah, is taken to meet the objectjon that
if the soul rather than buddhi were the agent, it will engage exclusively
in good deeds, by replying that just as the self perceives what is un-
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pleasant as well as what is pleasant, it brings about what is desirable as
well as what is undesirable. This interpretation is inappropriate. As
there is no room for such an objection to arise, no reply is called for in
this sutra. Obviously in all his actions the jiva performs what he
thinks desirable. But it may be asked : Are not some of his actions in
reality undesirable ? Fow then can it be maintained that the jiva who
mistakes what is undesirable as the desirable, is a real agent ? Our re-
ply is this objection must be levelled against those who hold that the
jiva is all-knowing ; and that it is altogether irrelevant is a discussion
concerning the agency of the soul. No one takes the jiva immersed in
samsira to be omniscient. Hence, this sttra must be taken to bring out
an additional difficulty involved in denying agency to the soul.

Sankara’s interpretation of $aktiviparyayat is as follows. It is said
that if buddhi were the agent, it would be deprived of its power as an
instrument and would appear to possess the power of an agent. And it
would be necessary to posit some instrument with which buddhi could
work. In that event, an entity distinct from the instrument of action is
admitted to be agent and the whole dispute concerns a name only.
Against this interpretation, it may be urged that buddhi can be the
agent and manas can act as its instrument. From this it would not fol-
low that the jiva is an agent. It cannot be maintained that manas and
buddhi are non-different and that manas is only buddhi in one condi-
tion, because manas is the product of antahkarna which in its turn is
a product of mahat, that is, buddhi. This view is accepted by Parasara
and others. But if buddhi were only a function of manas, these two
as in the case of citta and manas, cannot be said to stand in the relation
‘of substance and its modification. But buddhi and manas are said to be
casually related. The following passage from the Gita—the earth, water,
fire, wind, sky, manas, buddhi, ahamkéara, these are my eight different
prakrtis—states clearly that just as earth, water, etc., are distinct from
one another, manas and buddhi also are distinct from each other. ‘

Samadhyabhavat is said to teach that seriptural injunctions, such as,
¢ let him meditate on the Atman as Ohm ’, ‘ the Atman is to be seen, medi-
tated upon’ definitely show that the soul is an agent. The difficulty
involved in the way of accepting this interpretation is that this sttra
thus interpreted, states nothing more than what is taught in karta-
$astrartavatvat. In practising meditation, the meditating entity has to rea-
lise its difference from prakrti. From this it follows that prakrti cannot
be the agent.

Yatidcataksobayatd has been taken to teach that kartrtva is due to
limiting conditions. Does this mean that in the state of samsara activity
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depends on body, senses and other instruments or does it mean that in
the state of mukti, there is cessation of all activity ? Since it is recog-
nised on all hands that action depends on body, senses, etc., none is likely
to maintain that it does not depend on any of these accessories. Hence
on the former alternative this adhikarana need not have arisen at all.
On the latter alternative, the section would be guilty of contradicting
the scriptural teaching. To the jiva that has realised the supreme
Brahman the scriptures attribute such activities as enjoying, etc. Be-
‘sides, such a jiva is said to take one or more forms according to his will.
If he desires to meet his ancestors, they come to him. From such descrip-
tions it is evident that the released soul realises all his desires with the
mere aid of his will. The argument, that activity is essentially painful
and that if it were natural to the jiva, the soul cannot obtain release
from pain, is unsound. Assuredly activities involved in the use of san-
dal, garland, etc., are never painful. If it is said that activity in itself is
not painful, but that it is invariably associated with pain, it must be
pointed out that non-activity too is equally mixed with pain. The state
of complete inactivity is known to cause pain. Failure to perform the
duties prescribed in the $astras is said to lead to hell. Hence, if non-
activity were a natural quality of the soul, it can never hope to obtain
freedom from pain. Besides, as whenever we know the self we realise
that it is bound up with pain, in the state of mukti either the self must
continue to appear in association with pain or must cease to appear.
It may be said that from the scriptural teaching that the released soul
is free from pain we have to infer that knowledge of the soul and experi-
ence of pain are not concomitants. Then, by parity of reasoning, we can
point out, on the strength of scriptural authority, that activity and pain
are not necessary concomitants. We have already pointed out that as
the shitra, vyapade$accakriyayam, cannot be held to state the prima facie
view, the expression vijidnam in vijidnam yajiam tanute, cannot de-
note buddhi. We have also drawn attention to the fact that the doctrine
of the identity of the jiva with Brahman cannot establish the non-
activity of the jiva.

Others, while taking yatacataksobayatd as forming a single adhi-
karana with the preceding sttras, think that this sttra aims at explaining
the two sets of scriptural passages which attribute activity to the jiva
and deny it of him. But it is more appropriate to take it as answering
the objection that if the jiva were an agent, it should be ceaselessly
active, for that objection needs to be met. The first sttra in this
section has to be taken as having in view the aim of bringing out
the significance of scriptural passages which deny activity to
the soul. Otherwise, as the Mimamsa dictum already attributed
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.agency to the soul, the sitra, kartasastrartavatvat, will be pointless.
» Besides, on your interpretation, the siitra yatdcataksobayati must ex-
plain different senses in which the two sets of passages are employed.
The illustration of the carpenter, however, does not serve to reconcile
the statement that the ignorant person assumes as his own the activity
which properly belongs to prakrti and others like these with passages
which attribute agency to the soul. If that were so, it might as well be
said that the first sttra includes a reconciliation of the contradictory
statements and this sGitra meets the objection.



“On the Notion of Time?

P. S. Namu
(Annamalai University)

The reign of relativity in the world of modern science, and the
growing influence of M. Bergson’s thought on philosophical speculation
at the present day, focus the attention of the serious thinker on the pro-
blem of Time. The concept of space has held, in its vice-like grip,
all metaphysical thought from the time of Thales to the beginning of
the present century. It has pushed Time to the background, and when-
ever the latter notion is discussed, it is reduced to the status of a mere
adjunct of space. Prof. Alexander very aptly remarks, ‘If I were
asked to name the most characteristic feature of the thought of the last
twenty-five years, I should answer ; the discovery of Time ...... We
have only just begun in our speculations to take Time seriously and to
realise that in some way or other Time is an essential ingredient in the
constitution of things.’* Prof. Burtt rightly deplores the lack of a his-
torical account of the development of the concept of Time. The present
article, which is designed as the first of a series, attempts to trace the
growth of the notion of Time in Furopean thought from the age of the
Ionians down to the present day. An important aim of the series is to
find, if possible, the historical antecedents for the peculiar Bergsonian
conception of Time.

THE NOTION OF TIME IN ANCIENT PHILOSOPHY.

Pre-Socratic Thinkers.

In the nebulous philosophy of the Milesians, the problem of Time,
just like so many other metaphysical problems, does not take shape at
all. The naive evolutionary theory of Anaximander has no bearing
whatsoever on the problem. It is rather disappointing to find that in
the Pythagorean system, wherein, in spite of pre-occupation with arith-
metical mysticism and religious ritualism the nature of music, rhythm,
and harmony is described, there is no discussion of the concept of
Time. This is due to the fact that the system is obsessed with the
importance of space.

1. Alexander ; ‘ Spinoza and time’; p. 1.

5
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Heracleitus is considered to be the forerunner of Bergson. His
doctrine of Flux is believed to contain, in a germinal form, the Bergsonian
concept of time. This is not true. No doubt, he disproves the possi-
bility of the infinite divisibility of Time into discrete moments. ‘There
is no moment so minute as not to contain both the old and the new
caught in the act of the one becoming the other ..... Indeed could we
find an instant which was not a transition .... we should have arrested
Time and destroyed change. We should be dealing not with a transition
and transformation of the old into the new, but with a mere substitution
of the new for the old.2 But elsewhere Heracleitus says that change
may bring repetition. This idea is utterly repugnant to the Bergsonian
view of the flow of Time as a life process in which no repetition is ever
possible. Yet Heracleitus was the first European thinker to recognise
that Time is an essential ingredient of reality.

The Parmenidean denial of change reduces our consciousness of Time
to an illusory experience. Commenting on the customary usages of
the past and the future tenses, Parmenides says, that we have no right
to speak of what was and what will be. What was implies the annihila-
tion of real existence, and what will be the creation of reality out of no-
thing. These notions are manifestly absurd. Zeno in supporting the
thesis of his master, makes a critical analysis of the popular notions of
infinity and infinite divisibility of time. In the complex and in-
volved idea of motion analysed by Zeno, there lurks an antinomy of a
special type. Time (as well as space) is continuous, but when for prac-
tical purposes we make numerical manipulations with it, we split up the
continuity and divide and sub-divide it. Intoxicated by the apparent
success of the procedure we go to the extent of making the extremities
of the divided portions real. But as a matter of fact these divisions (or
moments of Time) have no reality at all. It is the interstice that is real.
The absurdity of taking the static moments as real and neglecting alto-
gether the reality of the concrete flow of Time is shown up in the classi-
cal puzzle of the race between Achilles and the tortoise. If, as Sir
Oliver Lodge points out, Achilles had to halt at each point and perform
a somersault, then he could never overtake the tortoise. But he simply

runs on and overtakes the animal easily.

Melissus is not so consistent as his master. He affirms the reality
of Time, but declares that Existence is timeless. His concept of endless
duration without Time is a metaphysical puzzle.

2. Fuller; ‘History of Greek Philosophy’, Vol. I, pp. 124-5.
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Our analysis of the Eleatic notion of Time leads us to the conclusion
that the apparent numerical discontinuity in space is responsible for the
generation in our mind of a false idea of the static nature of Time.
Without such an idea, spatial discontinuity cannot thrive.

Plato

The first European attempt at the systematic analysis of Time is
made in the two dialogues of Plato—the Parmenides and the Timaeus.

There is considerable difficulty in interpreting the abstruse dialogue
‘ Parmenides.” If we agree with Prof. Gunn in regarding it as the
reductio ad absurdum of Eleaticism, then we shall miss a very import-
ant aspect of the Platonic concept of Time. Prof. Jowett, after a care-
ful examination of the available evidence, concludes that the ‘ Parme-
nides’ is not a refutation of Eleatic philosophy. Prof. Gunn has
evidently in his mind the central doctrine of Plato’s Ideal Philosophy.
He seems to be thinking only of the finished product and to forget the
stages through which it passed. The ‘ Parmenides’ probably represents
the stage at which Plato’s mind conceived, in a very vague way no doubt,
of the Hegelian synthesis of the thesis and the antithesis.

With this suggestion before us, we may proceed to analyse the con-
cept of Time in the ‘ Parmenides.’

‘Does the one also partake of Time ?’ asks Parmenides, and then
follows an elaborate analysis of the contradictions involved in the con-
cept of physical (sensuous) Time. If Being is in Time, it partakes of
change. Change involves a becoming from the past to the present, and
from the present to the future. How can Being admit of such change ?
“ And as Time is ever moving forward, the one becomes older than it-
self ; and therefore younger than itself ; and is older and also younger
when in the process of becoming it arrives at the present; and it is always
older and younger, for at any moment the one is, and therefore it becomes
and is not older and younger than itself but during an equal time with
itself, and is therefore contemporary with itself.” 3

Striking as this analysis is, it is not here that our main interest lies,
but a little further on in the course of the dialogue where Plato shatters
to pieces the idea of the ‘ Specious present.”’ He is clearly demonstra-
ting the impossibility of arresting the flow of Time and carving the
moment out of it.

3. Jowett; ‘ Dialogues of Plato’; Vol. IV, p. 27,
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“And does this strange thing in which it (one) is at the time of
changing really exist ?

What thing ?

The moment. Fgr the moment seems to imply a something out of
which change takes place into either of two states; for the change is
not from the state of rest as such, nor from the state of motion as such ;
but there is this curious nature which we call the moment lying bet-
ween rest and motion, not being in any time ; and into this and out of
this what is in motion changes into rest, and what is at rest into
motion.”4

There is no finer analysis in Ancient philosophy than this of the dis-
tinction between Time as experienced and Time as petrified and measu-
red for practical purposes. That the ‘ specious present’ isolated for our
purposes is not real, and that change is to be understood in a different
sense becomes clear as we follow the brilliant argument of Parmenides.

It is, no doubt, difficult for us to reconcile this strange position with
the central thesis of Platonic metaphysics. But if we shake off the
prejudice usually entertained against this particular dialogue, and if we
admit that there are portions in Plato’s speculations which do not fit into
his general frame-work of ideas, then we can gather from the ‘ Parme-
nides ’ much that is useful. Plato seems to believe that we sandwich the
moment between Being and Becoming and that it is something unique
and out of Time. ‘For a change does not come from a state of rest, as
long as a thing is still in rest, nor from the state of motion, as long as an
object is still in motion. The moment rather is wedged in between
motion and rest as something curious, as not belonging to Time ; into this
moment and out of it what is in motion changes into rest, and what is
at rest changes into motion.®

Every careful student of the ‘ Parmenides’ has noticed the difficul-
ties discussed above. But we wish to go further and state that Plato,
in this dialogue, sees much deeper than he is usually believed to see,
and that he is aware of the nature of Time as real and continuous. Un-
fortunately he does not develop the strange thought that seems to have
dawned on his mind.

4. Jowett, ‘ Dialogues of Plato’ Vol: IV, p. 90.
5. Ritter, ‘Essence of Plato’s philosophy,” p. 268
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In the ‘Timaeus’ Plato pursues a different line of thought. Here

again we experience the difficulty of interpretation. Scholars are not
agreed on the point whether we should regard the views set forth in this
dialogue as belonging to Plato or to others. The main source of doubt
regarding the authenticity of the opinions seems to be the fact that Plato
does not use Socrates as his mouthpiece in the ‘ Bimaeus.” But we must
remember that Socrates deprecated the study of natural philosophy and
that Plato could not, without doing violence to his character as an ethi-
cal teacher, transform him into an exponent of scientific doctrines.

Plato develops in this dialogue a notion of Time which is consistent
with his doctrine of Ideas. He distinguishes between Eternity which is
ideal and real and Time which is only a copy or image of the ideal and is
sensible. Is Time real, or is it merely a subjective and illusory appear-
ance ? In attempting to answer this question Plato seems to be caught
between the horns of a dilemma. Mathematical truth is timeless, and
all ‘truth which should be after the pattern of geometry should also be
timeless. If from this we infer that Time is unreal, then all our expe-
rience, nay the very course of our thoughts, becomes unreal.

To probe deep into this problem we should start with Plato’s con-
ception of the origin of Time. Of the birth of Time he says, ‘ when
the father and creator saw the creature which he had made moving
and living, the created image of the eternal Gods, he rejoiced, and in his
joy determined to make the copy still more like the original; and as
. this was eternal, he sought to make the universe eternal, so far as might
be. Now the nature of the Ideal being was everlasting, but to bestow
this attribute in its fulness upon a creature was impossible. Where-
fore he resolved to have a moving image of eternity, and when he set in
order the heaven, he made this image eternal but moving according to
number, while eternity itself rests in unity; and this image we call
Time.¢ Time is the product of creation and it is a copy of the arche-
type Eternity. It is therefore limited. It is marked off by the move-
ments of bodies in space and by number. It can never be identified with
Eternity. Before the creation of the heavenly bodies moving in space
there was no Time. Time had a beginning and so is perishable.

‘ Plato’s philosophy is of value in that it raises the problem of the
permanent. The real is for him permanent, and so Time is contained
within the absolute. The whole is timeless. He tends however, to
associate Time too definitely with motion and with number, and to trans-

6. Jowett, ‘ Dialogues of Plato’, Vol. III,-p. 456.
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fer timeless values and meaning out of the world of events altogether by
his separation of temporal and eternal worlds.’?

Aristotle

It is a significant fact that whereas the ¢ Physics ’ of Aristotle contains
a full and minute analysis of Time, his ‘ Metaphysics ’ deals with the con-
cept in a very cursory manner. There are only about six references to
the idea in the latter work. The idea of Time that is discussed by
the Stagirite is not the metaphysical concept, but the notion of the ordi-
nary man. He does not dispute the existence of Time, but assumes such
existence and proceeds to define its nature. His definition of Time is
really based upon what people mean when they speak of Time. This
is perhaps what we ought to expect from the philosopher for whom reality
is ‘now’ and ‘here’ and is a compound of the universal and the parti-
cular.

In his characteristic way Aristotle begins the discussion. of Time by
stating the views held by his predecessors. ‘ Wherein we shall men-
tion the doubts raised by the dialecticians as to the existence of Time
«++... The views held by the ancients with regard to Time are two ....
First, the view of him who believes that Time is the motion of the
universe, i.e., the rotation of the whole heaven. Second, the view of him
who believes that we are all in Time and that all things are in the
sphere.” (Intermediate Physics, IV, III, I and 3).

It is only with a certain degree of probability that we can assign
these views to particular philosophers or schools of philosophy in the
pre-Aristotelian period. The first view is a modified form of the Plato-
nic concept of Time, and the second may be attributed to some of the
minor Pythagoreans.

In his ‘ Physies’ IV, II, 219 b, 1 and 2, Aristotle gives us his defini-
tion of Time. ‘For Time is this, the number of motion according to prior
and posterior.” Maimonides in translating Aristotle’s definition gives us
the following renderings : ¢ Time is the measure of motion according to
prior and posterior in motion.” From a clear headed logical thinker of
the type of Aristotle we should naturally expect a definition free from
ambiguity. Unfortunately the differentia in the above definition is de-
fective, in that it is too wide and applies to space as well as to Time.
Aristotle was aware of this ambiguity, for in ¢ Physics’ IV, II, 219 a 14-19,

7. Gunn, ‘The problem of Time’, p. 22,
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he shows that whereas the prior and the posterior in space are cos
existent, in Time they are successive. Attempts were therefore made by
the commentators on Aristotle’s works to improve the definition by cer-
tain qualifying expressions. Of these attempts we may note the follow-
ing :

‘It is evident that the definition of Time agreed upon is that'it is the
number of motion according to prior and posterior in its parts.’

¢ that Time is the measure of motion according to the priority

------

and posteriority that are not conjoined.’

¢ Aristotle has defined Time as the number of motion according to
the prior and posterior in motion.’

The introduction of the italicised phrases does, to a certain extent,
clear Aristotle’s definition of its ambiguity.

Time, according to Aristotle, cannot be conceived as substance, for
parts of it existed once and exist no longer, and other parts which are
now non-existent will come into existence hereafter. That which is com-
posed of non-existent parts cannot share the nature of substance. If
Time is not substance, then it must be an accident; and as accident
it must exist in something other than itself. This something is motion.
But Time is not to be identified with motion. ‘..Every change is swift
or slow, but in Time there is no swiftness or slowness. Now, the swift-
ness and slowness of motion are defined by Time, for we say the swift is
that which traverses a certain distance in a short Time, and the slow is
that which traverses the same distance in a longer Time. Consequently,
if Time were identical with motion, the term motion would be included
ini the definition of swift and slow motion ...... But while we say that
a certain motion takes place in a long time or in a short time, we do not
say that motion takes place in motion.’® (Intermediate Physics, IV,

I11, 1).

Time, therefore, is not motion. Movement is in an object and varies
in velocity ; while Time is not resident in any object and is constant in
its flow.

What then is the relationship between Time and motion ? Time is
an attribute of motion. Though it is not motion, yet it is not without

8. " Crescas’ Critique of Aristotle, p. 642.
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motion, for when we become unconscious of motion, we become uncon-
scious of Time also.

We may point out here that the Stagirite’s description of Time as
solely dependent on our perception of external movement is without
justification. A thinking mind from whom all perception of external
change is cut off would still experience Time through the duration of its
own thoughts. Time is, no doubt, measured by motion, but is not gene-
rated by motion.

Aristotle draws a distinction between the psychological percept and
the concept of Time. The percept of Time is based on, and is impossible
without, the percept of motion. By comparing the various percepts of
Time with one another and with the analogical percepts of space, we
get the notions of ‘now,” and ‘before,” and ‘after.’ The contemplation of
the number of motion leads us to the concept of Time. °‘In one respect
Time is in the soul, but in another respect it is outside the soul. In so
far as it is number, it is in the soul ...... But motion itself is outside
the soul. Similarly, if you only think of Time as a concept, it is in the
soul, but its matter is outside the soul.’

If Time is neither substance nor motion, but only a property of the
latter, what then is the nature of that property whose understanding will
enable us to grasp the essence of Time ? The connection between
Time and motion is to be established through the motions of ‘prior’ and
‘ posterior.” Time is the prior and the posterior of motion. When a body
moves, the place that it has just left has already become an old place,
and the place that it will move into is new. Past is that which the body
has left behind and the future is that which lies before it.

Aristotle holds that Time is infinite and also infinitely divisible. If
it were not infinite, it should have had a beginning and should, in con-
sequence, perish. Such a contingency is unthinkable. The argument to
prove that Time is infinitely divisible is very ingenious.

It may be expressed in the following mathematical form : consider
two bodies A and B starting at the same instant from O and travelling
in the same direction along OX with velocities »; and v, respectively.

Let vy > v5,0X =3s; and let the time be measured from the

instant the particles start from O. Let the time taken by A to travel the
distance s be t;.

¢ S
t1 T e » wit (a)
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The distance travelled by B in this interval is given by

8§ —=— Vs o 1
— v, (1)

The time taken by A to travel the distance 81 is given by

S1 8§ D2 Vs
tp=— = 222 .. (b)
V1 v V1 (73]

The distance travelled by B during the interval ty is given by

82—-—122.’0228.?')?- (bl)
ti, t; etc., refer to intervals which are successively getting smaller and
smaller as they refer to smaller and smaller distances covered by B.

The successive intervals are given by

wi(2)ons (2 ) .....

Vg
and since — < 1, they form a convergent series, the magnitude of the
V1

intervals getting closer to zero as the order of the term increases, but
never reaching zero.

Hence the number of intervals into which any time ¢ can be divided
is infinite.

. Would Time exist in the absence of a perceiving soul ? 'This is a
very important question, on which, judging from the attitude that Aris-
totle has taken towards the perception of Time and motion, we should
expect a definite pronouncement from him. But there is no clear
answer forthcoming. If there were no souls, there would still be motion,
the substratum of Time, but the measurable aspect of that motion will
cease to have any significance.

(To be continued.)
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The pictorial value of Kalidasa’s nature similes is one of those fea-
tures of his poetry which lift him above his compeers and place him
apart as a class by himself. The fearful and heart-shaking aspects of
thunder and lightning are dwelt upon by many a western writer.

Shakespeare emphasizes the momentary character of lightning when he
writes

Brief as the lightning in the collied night,

That in a spleen unfolds both heaven and earth,
And ere a man hath power 1o say, ‘ behold !’
The jaws of darkness do devour it up.

The poet’s eye sees the vast masses of dark clouds, the fierce, bright
streak of light which cuts through them suddenly and which is as sud-
denly swallowed up again in * the collied night.” But Kalidasa alone sees
the many sided radiance and dazzling beauty of tropical lightning ; by a
lightning stroke of genius he uses it to impress on our minds the instant-
aneous and marvellous effect produced on the throng of princes assem-
bled for Indumati’s marriage, by the sight of Aja enthroned in the hall.
Like a flash of lightning which distributes itself among rows of clouds,
Lakshmi, goddess of wealth, manifested, in those rows of princes, her
form too dazzling to be Ilooked at, because of the peculiar
radiance thrown out in innumerable streaks. The form of
the goddess of wealth—of wealth, health and wisdom—appears
to me to be symbolic of Aja2 When the vast blue tropical
sky is thickly covered with masses of dark clouds one sees

1. Tasu sriya rajaparamparasu prabhaviseshodaya-durnirikshyah |
Sahasradhatma vyarucadvibhaktah payomucam parfktishu vidyutéva. ||.
7 R. VI[5.
2. Especially since masculine forms are used. In fact the whole passage Canto.
VI|1 to 7 describes Aja’s entrance and the effect on the princes.



NATURE PoETRY IN KALIDASA’S RAGHUVAMSA 183

the quick lightning flashing with unexampled brilliancy and trans-
fusing—momentarily—the sombre hues of the clouds with vivid bright-
ness. There seems to be a sudden change, a sudden movement, an un-
expected revelation of strange possibilities in the clouds whose darkness
appears to be deepened by contrast. So was the mass of princes darken-
ed. thrown into the shade, agitated and roused by®the entry of Aja who
was handsome as the newly reborn Kama, agile as a lion-cub, warlike
and commanding as the God of War and who from the moment of his
entry drew all eyes on himself. The Vedas tell the heroic story of
Indra’s fight with the dark demons by the power of his lightning and of
the flight of the hosts of evil. This significant simile from nature not
only secures a vivid pictorial effect but also adds to it the flavour of a
mythological suggestion and opens up before us a vista at the end of
which we see Aja’s victory over the princes who in jealousy attacked him
on his way back to Ayodhya.

The same pictorial quality shot through and through with graceful
suggestiveness is to be seen when Kalidasa says that the maid3 led
Indumati to another prince as, in the Manasa lake, the wavelet roused
by the breeze takes the swan to another lotus. As the swan moves
gracefully among the multitudes of lotuses in the purest among Hima-
layan lakes, so walks in beauty Indumati among the assembled princes.
The sweet breeze in the Manasa wakes the rippling wave on which the
swan gently floats forward ; so does the princess’s unexpressed desire
to move forward induce the mace-bearer to lead her forward. Again
the great poet likens Kausalya with Rama by her side, to the Ganges in
autumn with the oblation of lotuses on the sand bank.t. The vivid
picture of the attenuated Ganges when her waters are low, with the
handfuls of lotuses on the gray banks of sand dotting the river, presents
clearly before us the graceful queen with the charming Rama by her side.

Very often, however, Kalidasa introduces a nature simile to give
concreteness and reality to an abstract thought or idea. Dasaratha was
about to die and the country was on the threshold of a new era of un-
surpassed greatness and glory. XKailidasa brings out this idea by com-
paring the dying Dasaratha to an expiring flame, flickering before its
end at dawn.? The sudden gleam of brightness which precedes extinc-

3. Tam saiva vétragrahane, niyukta rajantaram rajasutam ninaya |

Samiranothéva tarangalékhd padmiantaram manasarajakanyam ||. R. V1.|26.
4, Sayyagaténa raména matd Satodari babhau |

Saikatambhoja balina janhaviva saratkrisa | R. X|69.
5. WNirvishtavishayasnéhah sa dasantam upeyivan |

Asidasannanirvanah pradiparcirivoshasi || R. XII. | 1.
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tion is seen in the flame as in the king. Through the long night which
preceded the birth of Rama, Dasaratha served as a valuable light to
guide the steps of his subjects. But the days of his usefulness are over
as Rama has become capable of ruling them. Of what use is the lamp
when the dawn has come ? Not only is the glory of Rama’s reign hinted
at ‘but the possibility of one small flash of worldliness in Dasaratha be-
fore his death, is left to be guessed, by the suggestive use of epithets.
If the highest distinction of poetic language is the utmost possible wealth
of suggestion this simile must be deemed to be steeped in the true gold
of poetry.®

It is, however, not merely in such isolated splendours that Kalidasa’s
love of nature displays itself. Many a time nature serves him as a be-
fitting back ground for the great and glorious deeds he celebrates. When
the great king, Dilipa, left for the forest with his gueen to perform pen-
ance so that a son and heir might be born to him the poet describes the
progress of the royal pair through the country-side where everywhere
they were greeted by young and old with love and honour. As the royal
carriage rolled past with its deep, melodious sound, cool” and pleasant
breezes laden with pollen swayed the woodlands and fanned their
cheeks ; they drank in® the ravishing notes of the cuckoo and the pea-
cock ; they found® the mobility of their own eyes reflected in those of the
couples of deer which stood looking at them a few paces away from the
road ; in some places!® they raised up their heads to look at the sweet
throated cranes singing, and flying in a row looking like a garland on a
temporary arch without any support; the wind!! being favourable the "
dust of the chariot wheels flew away from them ; in the lotus tanks!?
cool and fragrant breezes welcomed them. When with tired horses they
reached Vasishta’s hermitage in the evening they saw the place!® crowded

6. Cf. Lascelles Abercrombie—Literary Criticism. pp. 40-41.
7. Sévyaménau sukhasparsaih $alaniryasagandhibhih |

Pushparéniitkiraih vataih adhiitavanarajibhih || R. I]38.
8. Manobhiramah srnvantau rathanémiswanonmukhaih |

Shadjasamvadinih kékah dwidha bhinnah sikhandibhih || R. 1|39.
9. Parasparakshisadriyam adurdnjhitavartmasu |

Mrgadvandvéshu pasyantah syandanabaddhadyshtishu || R. I|40.
10. Srénibandhadvitanvadhirastambhém téranasrajam |

Sarasaih kalanirhradaih Kvacidunnamitananau || R. Ij41.
11. Pavanasyanukilatvatprarthana siddhisamsinah |

Rajobhistiragdtkirnairasprshtalakavéshtanau | | R . Ij42.
12. Sarasishvaravindanam vicivikshobhasitalam |.

‘Amddamupajighrantau svani$vasanukarinam [l R. I]43.

13. Vanantaradupavrittaih samitkusaphalaharaih |
Paryamanamadrsyagnipratyudyataistapasvibhih || R. L.]49,
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with hermits returning from neighbouring forests with sacrificial wood,
Kusa grass and fruits. The sacrificial fires seemed to welcome them
back. The forest deer!* which used to be fed by the womenfolk with
rice were crowding the entrances. The hermit maidens!® were water-
ing the saplings while the birds were drinking from the basins under the
trees. In the courtyards'® of the hermit huts thesdeer lay chewing the
cud, on the corn heaped after sunset. The smokel? issuing from
the rekindled sacrificial fires was redolent of sacrificial things and
seemed to purify the newcomers.

In the next Canto'® Kalidasa describes the forest wherein Dilipa
was to attend on the sage’s sacred cow. When the king entered, the
forest birds were singing on the boughs, the light breeze, swaying the
creepers, strewed flowers on his path, the wide-eyed does stood looking
at him, sweet sounds were to be heard of the wind playing among the
bamboos and he felt the cool and fragrant breeze laden with the moisture
of the mountain rills and the sweet scents of the flowers. The poet says
that even the forest seemed to recognise the good and mighty king and
welcome him with acclamations and musie, with flowers and scents.
Not only that, the forest-fires subsided even without any shower, fruits
and flowers came forth in unparalleled abundance, the strong did not
oppress the weak when the king entered the forest.

Let us pause for a moment and consider these three descriptions—
of Dilipa’s journey, of the hermitage and of the Himalayan forest. The
first reveals fully the poet’s susceptibility to the sights and sounds and
sensations of nature. The picture of the quiet countryside with the
simple curdsellers and loyal wayfarers, the wild scenery, the pleasant—
cool and fragant—breezes, the ravishing notes of cuckoo and peacock and
the beauties of shy antelopes and tanks of flowering lotuses and the pen-
dant garland of white cranes moving unsupported in the sky bears the
genuine stamp of personal experience and of unbounded love of nature
though its beauty is subdued to the needs of the occasion
and of the context. The poet keeps a just proportion between
our interest in the royal pair and our attraction for the country by

14. Akirnamrshipatninamutajadvararodhibhih |

Apatyairiva nivarabhagadhéydcitairmrgaih || R. I|50.
15. Sékante munikanyabhistatkshanofijhitavrkhakam |

Vigvasiya vihamganamalavalambupayinam || R. I[51.
16. Atapatyayasamkshiptanivarasu nishadibhih |

Mrgairvartita romanthamutajafiganabhiimishu || R. 1}52.
17. AbhyuthitagnipiSunairatithind$ramonmukhan |

Punanam pavanoddhutairdh@imairahutigandhibhih || R. 1}53.

18. Canto II. Verses 9 to 14.
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making us identify ourselves with Dilipa and Sudakshina. The love that
the harmonised man has for bird and beast and tree is found in the des-
cription of the ascetic arcadia where love and service are the only pre-
occupation of man, maid and mistress. In fact the poet draws no dis-
tinction between man and the creatures around him and a ray of puri-
fying light, a flowering creeper, a warbling bird, a cooing bamboo has
as much individuality in his eyes as the most opinionated of Eve’s
progeny. This explains his description of Dilipa’s reception in the forest
as if it were in very fact a triumphal progress through the crowded streets
of a city. The sounds of birds, the scattered flowers, the whistling of
the bamboo and the wide-eyed does looking at the king remind the
courtier of ‘ huzzas’ that greet the conquering hero, the songs and music,
the flowers and scents offered to him and the crowds of city beauties
devouring him with open eyes. Tumult and disorder disappeared at his
approach in town as well as forest, so that the lion lay with the lamb
and there was peace and plenty everywhere. Though poetic idealism and
courtierly habits have pointed towards exaggeration here, the under-
current of true experience is not far to seek.

Describing the conquering march of Raghu through India the poet
refers to the eastern coast darkened by palms,'® the betels and cocoanut-
wines of Kalinga,?° the arecanut groves of the Coromandel Coast?l and
of the vales of the Malaya (southern part of the Western Ghats) filled
with the voice of wild parrots in the forests of pepper and the fragrance
of cardamoms crushed under the feet of his cavalry.22 The sandals of
Mysore?? and the pearls of the Pandyas?t come in for note while the
Muralas and Ketakas of Malabar?® yield their tribute to the invader.
The roar of the wind among the palm leaves is drowned by the clanking
of armour.26 The scent of the punniga flowers does not escape the atten-
tion of the poet who compares it to the ichor of the elephant2? In the
28Himalayas he notes the bamboos, birches and deodars and dwells upon
the abundance of the fabled minerals and lustrous herbs. It is evident
that in this case he selects for mention that significant detail which will
appeal to his listeners whether it is through their own experience or
through their stock of current beliefs and superstitions. Nothing but
personal experience can give even the faintest idea of the noise of the

19. Prapa talivanasyamamupakantam mahddadhéh || R. IV[34.
20. R IV|42. 25. R IVI|55.

21. R IV|4d. 26. R IV]56.

22, R IV|46, 47. 27. R IV|57.

23. R IV|48. 28. R IV|71 to 76.

24. R IV|50.
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wind among the broad-leaved palms, a sound akin to the roar of the sea
or the coming on of wind and rain.

The Himalayan region seems to have captured his heart and he is
never tired of describing the cool, sweet breezes carrying the spray of
the Ganges, rustling the birch leaves and making the bamboos play the
reed-pipe.?® He betrays the same love for the Hl'malayan region in his
description of the mountain-cave which Surabhi entered,3® with the ten-
der grass carpeting the ground, by the side of the leaping Ganges. The
poet’s attention as much as that of the king is taken up by the splendour
of the king of mountains®® and when it is jerked back to the sacred cow
he sees her as a red peak of the Himalayas3? on which the lodhra is in
bloom.

It is remarkable how he conveys to us not merely visual impressions
but also memories of melodious sounds, sweet smells and pleasant
touches. He attacks our heart at all points leaving not a lock unpicked
in all the five gates of our senses. The same unforced delight in nature
is found in the description of Aja’s camp in the Narmada when he went
to win Indumati®® The graceful boughs of the bilva (Naktamila)
swaying in the moist evening breeze remind him of the skilful move-
ments of graceful dancers guided by ardent dance-masters.

Few have realised the beauty of the Indian forest as fully as this
prince of Sanskrit poets. Peace and quietness, truth and simplicity dwell
there. The forest presents to the soldier and the statesman a happy
escape from the troubles and turmoils of the dusty world. Variegated
life and virgin beauty lie enshrined in the depths of the forest. The
very air of the forest is pure and untainted, fresh and fragrant, cool and
pleasing.

Embowered in these primaeval forests lay the hermitages of the
great sages, Vasishta, Varatantu, Viswamitra, Valmiki, Agastya, Atri
and many others. King Raghu in questioning Kautsa, the disciple of
Varatantu describes the simple occupations and sylvan charm of the
hermit life3* The even tenor of their existence is marked by learning
and by the three-fold penance, by ablations to the rshis and by offerings
to the pitrs. Their sustenance is derived from the wild rice growing about
and even from these they set apart portions for king and guest. They
love, like their own offspring, the hermitage-trees and protect the young
ones of the does from the prowling wild animals. Thus, far from the

29.. R II|9 to 14. 32. R II|28.
30. R II|26. 33. R V|42.
31. R II[27. 34. R V|4 to 9.
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‘bustle and hurry of life, they devote themselves to learning and religion
‘and inculcate them to their pupils as the sun disseminates life in the
world by his warm rays. The hermitage of Viswamitra®® to which the
young princes, Rama and Lakshmana, go, is similarly an abode of peace-
ful learning, with its numerous scholars, loving deer and the sage himself
intent on the performance of due Vedic rites. The holy abode of
Agastya3® is the seat of sacredness and Sri Rama himself feels purified
by breathing in the fumes of his sacrificial fires. The hospitable hermi-
tage of Sarabhanga® is extremely sanctifying and when the sage offered
up his purified body to the flames he left the duties of hospitality to the
trees of his penance-grove whom he looked upon as his sons. The abode
of Atri®® reveals the great powers of the sage: without any fear the
animals are restrained and the fruits come forth without the appearance
of flowers. The holy Ganges flows through it and even the trees stand-
ing motionless seem to meditate along with the sages who sit in samadhi
on the Védis3® The famous syama?® grows there which in fruit looks
like a heap of emeralds intermixed with rubies. The peaceful hermitage
of Valmiki#! receives the exiled Sita and nurses her twins Lava and
Kusa. The great poet and sage welcomes Sita and consoles her sketch-
ing for her the pure life in the hermitage. Here it was that the sight of
the Kraunga’'s grief moved the sage to poetry. By contact with the
ascetics the animals are well-restrained. The hermit maids are sweet-
tongued and the place is rich in flowers, fruits and grains. Sita could
find gentle and pleasing occupation in watering the young trees. Their
beds of skin and their huts of grass lighted by Ingudi lamps show
a simplicity which is further enhanced by their garments of bark and
their plain fare of fruits and roots. Simple and pure the women bathed
in the sacred river and welcomed the guests and assisted the ascetics.
Here Satrughna?? stays a night on his way to fight Lavana and passing
by it on his way back, sees the deer standing motionless to hear the en-
thralling songs of Sita’s sons. Even in the degenerate days of the Raghus
Sudarsana forsakes the pleasures of his kingdom and goes to the
Naimisa®® forest exchanging the hut for his palace, the Kusa grass for
his soft beds and the holy waters for his pleasure ponds.

(To be continued)

35. R XI|23. 40. A Banyan tree.
36. R XIII|36, 37. 41. R XIV|75 to 82.
37. ‘R XIIil46. 42. R XVJ|11, 37.
38. R XIII|50 to 52. 43. R XIX]|1, 2.

39. Raised platforms round trees.



On a representation of the Coefficients of
Correlation, by the constants of a
Spherical Triangle

BY

G. V. KrisunaswaMmi and S. VENKATACHARI
(Anramalai University)

1. The striking correspondence between the relations among the
correlation coefficients of n variables and the relations among the
“edges” and “ angles” of spheropolyhedra in hyperspace was noted by
Karl Pearson in 1916. In fact, he observes! :

 “It is greatly to be desired that the trigonometry of higher dimen-
sional plane space should be fully worked out; for all our relations
between multiple correlation and partial correlation coefficients of =
variates are properties of the “ angles,” “ edges ” and “ perpendiculars ”
of spheropolyhedra in multiple space.”

As the trigonometry of triangles on a three dimensional sphere is
completely worked out, it was easy for R. W. Burgess to represent the
three total correlations, in the case of three variables, by the cosines of
the sides of a spherical triangle. “ This assumes, to be sure, that certain
limitations in values possible exist, but it can be shown that all such
limitations necessarily hold for three such correlation coefficients.”? But,
as it is found that a regular proof of the uniqueness of the representa-
tion is necessary in connection with certain further investigations on the
subject, we have given it in the form of a theorem.

2. Theorem.—In the case of three variables x;, x;, xs there exists
an one to one correspondence between the total cor-
relations and the cosines of the sides of a spherical
triangle.*

As the correlations lie between — 1 and -+ 1, they can be uniquely
represented by cos a, cos b, cos ¢ where a, b, ¢, are angles between 0 and =.

1. XKarl Pearson: Biometrica, Vol. II, (1916), p. 237.

2. R. W. Burgess: Introduction to the Mathematics of Statistics, p. 276.

* Throughout this discussion, it is tacitly assumed that each of the sides and
angles of the triangle is less than g

7
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In order that a spherical triangle should exist with sides a, b, c, it
is enough if it is shown that the angles A, B, C are real.

V/1—cos2a—cos2b—cos2c—+2cos a cos b cos ¢ V3

But sin A = . : — . :
sin b sin_¢ sin bsin ¢

and sin B and sin C 4re equal to similar expressions.

Further (sin?b sin%c — X) = (1 — cos2b) (1 — cos2c) —=

—(cos b cos ¢ — cos a)2

which is always positive.

Hence X is less than sin?b sin 2¢ and similarly it can be proved that
2! is less than sinZc sin?a and sin2a sin2b also.

So, for A, B, C to be real it is necessary and sufficient that = should
be positive.

Expressing this condition in terms of the correlation coefficients, we
get 1 — 123 — 125 — 1245 J-2195 75, 712 > 0 ‘ 1)

which is always true in the case of any three consistent correlations.

Conversely, given any spherical triangle, the cosines of its sides give
a set of possible and consistent values for the total correlations.

3. In the triangle ABC let 6, @, ¢ measure the perpendiculars from
A, B, C on the opposite sides ; and let

COS @ = 733, cos b = ryq, COS C = T2

Then, it has been proved®) that

cos A = L cos § — R1-z3
cosB=r_, coso =R, I}_ 2)
cos C =T, cosw:Rg‘lz J

3. R. W. Burgess: Introduction to the Mathematics of statistics, pp. 276-277.
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Further we have

(1—Rj_23)=(1—'r; )( 1—1‘?3-2) 3)

which reduces to

(1-—Rf_2)=( 1—rl) @)

when the variable X; is dropped out; a familiar result for, it merely
states that, the coefficient of correlation between X; and the best esti-
mate of X; from X, (viz. b12X5) is the same as the coefficient of cor-
relation between X; and X,. This is as it should be, for the correlation
between x and y is the same as the correlation between x and ky where
k is a constant.

Further as T, =T, etc. we get

1:“‘1~2':7'12::\R‘2~1 ]‘
R,,=7,5=Rg, l}' (5)
R,,=74=FR, J

Considering the polar triangle, it is found that the cosines of the
sides give the three partial correlations and the cosines of its angles the
three total correlations, all with their signs changed.

4. Now the results obtained in the paper by Messrs. S. Subraman-
yam and S. Venkatachari4 can be interpreted as follows.

(a) In any spherical triangle we have

cosa cosb cosc > cos A cosB cosC (6)

(b) Given that cos?b - cos?e< 1, if the great circle with a pole at
the vertex A be drawn, the side BC is greater than 7/2 or not, according
as it cuts or does not cut the great circle.

The similar result obtained there for the partial correlations, when
looked at from the point of view of spherical trigonometry gives the pro-
perty (6) as applied to the polar triangle.

4. The Annamalai University Journal, Oct. 1934, p. 202.
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And this also explains, incidentally, the complementary nature ob-
served there between a total and the corresponding partial correlation.

5. By virtue of the theorem of §2, certain properties of the spheri-
cal triangle can be interpreted in terms of correlations.

Let us for convenience, denote the left-hand side of (1) by E, and
the corresponding expression for the partial correlations by E'.

(a) It is known that

sina _ sinb sinc__\/l——cosa cosb cosc

: = — = (
sin A sin B sin C 1 4 cos A cos B cos C (M
which transforms into the relations.
2 2 2
1—"23 1_—"'31 l—rlz 1_T12T13T23
2 2 = 2 (8)
1—7r — —_
231 17Ty, 1 " T 23 1+ 71237182231
Now suppose = =+
pp T3 231
= ==
Then we have L Tglg
—
and T2~ T3
as possible values for the total correlations.
i — 9
Also TiaT13T2s T T12.3 Tis2 Tos1 0 ®)

But all these signs are not arbitrary. If the signs of any two of them
are specified, then the sign of the third is definite ; for, in virtue of the
relation (9), we should choose that sign which, when multiplied out by
the signs of the two others, gives a negative sign.

Further, as it is known’ that

T12T13%23 > T12.s T1s2 Tosa
the relation (9) asserts that, if only it is known that any total correla-
tion is equal to the corresponding partial correlation, irrespective

5. The Annamalai University Journal Oct. 1934 p. 202,
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of sign, we have r 15 T13 Tog PoOsitive and r 123 Ti3.a Tagy Tegative and

that they are equal in magnitude.

(b) It is known that the product of the sine of a side and the sine
of the corresponding altitude is a constant. Also the product of the sine
of an angle and the sine of the corresponding altitude is a constant.

These propérties transform into

2 2
‘ ( l—rzs)(l—R1_23):const:E (10)
2 g
and ( 1— 7'23.1)( 1—=R. . ) = const = E/ (11)

The results (11) can also be derived from (8) and (10) as

2 2
( 1—r,, ) and ( % == 7'23_1) are proportionals.

(c) If D is the foot of the perpendicular from A on BC, we have,
from the triangle ACD,

sin2g
sin2C — ——
which transforms into
2 2
2 1-— R1-23 1-— R1-23
1-— Y23 = 2 - 2 (12)
1—7 1-R,,

by virtue of relations (5).

The results (12) can also be directly obtained from
2

2 1—R1:234...n
1—712~34...n= 2
‘ - 1—R1-34...n

given by H. L. Rietz® by omitting the suffixes 4,5, . . . n throughout.

6. H. L. Rietz: Bulletin of the American Mathematical Society (1924) p. 436.



On a Cubic Transformation in Circle-Geometry"
By

B. RAMAMURTI

e (Annamalai University)

1. Let A¢ A; A; A; be four non-cyclic points in the complex plane.
Taking any arbitrary point P, let the circles circumscribing PAyA,, and
PA; Aj respectively, meet again at P;. This construction appears often
in problems on circles, but still the involuntary transformation T, which
carries P to Py, does not seem to have been studied, although Dr. Coolidge
obtains the locus of a point P which coincides with its mate in the above
involution.2 The object of this paper is to study, first of all, the above
transformation T;, and then the group of transformations generated by
T,, Te, Ts where T and T; are similar transformations defined by the
pairs Ag As, A; Az and Ay A;, A; A;. This group is found to be an
Abelian group of order 8. In §4 the above construction is utilised to
find the mate of any point in a Mébius involution and in the Generalised
Isogonal Transformation. The mutual relations between the 8 points
and 8 circles of a Miquel configuration are considered in the light of the
above group of transformations. In § 5 the curve of double points of Ty
is obtained and studied, and in §6, the curves automorphic for the above
group are studied.

2. The transformations are studied from the point of view of Circle-
Geometry (i.e.) the Geometry associated with the group of circular
transformations which carry the points of a circle into the points of
another circle. For this purpose we take the familiar mode of represen-
tation of the manifold of w3 circles in the complex plane by the points of
a projective space S; of three dimensions. The sub-manifold of point
circles corresponds to the totality of points on a quadric Q, called the
Absolute. The two minimal lines through any point in the plane cor-
respond to the two generators through the corresponding point on Q.
A pair of orthogonal circles corresponds to a pair of points conjugate
with respect to Q. Let us represent by the same letter the correspond-
ing elements in the plane and on the Absolute Q, as we have often to
pass from the one to the other.

1. T am indebted to Dr. R. Vaidyanathaswamy for suggesting this problem to

me.
2. Ceoolidge. A Treatise on the circle and the sphere. Page 205. He onlyﬁ/ shows
that the locus is a cyclic. In this paper, the curve is shown to be suhrational cyclic

and is studied in detail. See §5.
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3. Since Ay A; A; A; are non-cyclic points in the plane the corre-
sponding points in Sz are non-coplanar points lying on the quadric Q.
Hence if we take Ay A; As As to be vertices of the tetrahedron of refer-
ence, the equation to Q will be of the form

On e 2= 10 T8 rs=20,1, 2, 3.
By a proper choice of the multipliers in the substitution
=K, X,

the equation of Q can be reducea to the normal form

A (KXo Xy + X X))+ A (Ko X + X3 X3) +Aps(Xo Xz + X Xp)=0

31)

Let the co-ordinates of P, any point on Q be (x,x; x2x3). Then the

points of the circle PA, A; correspond to the points on the section of Q

with the plane PA, A;, the equation of which is
X2 X3

L2 X3

(32)
Similarly the points of the circle PA; A; correspond to the points on the
section of Q with the plane

X Xi

Lo X1

(33)

Hence P; the other point of intersection of circles PAg A;, PAs; A cor-
responds to the other point of intersection of the line determined by (3-2)

1 1 1 1
and (33) with Q. The co-ordinates of P; are —_——, —, —

b b b
Xy X9 Xg X2
as may be easily seen by substitution in the above equations.

If we consider the transformations I' which carries P (xo, 1, 3, X3)

1 1 1 1
to R( —, —, —, — )and I, which carries P to Ry (xi, o, 3, 2)
Xo X1 X2 X3

it is obvious that the transformation T;, carrying P to P;, is the product
of the transformations I" and I;. The transformation I' in the complex
plane is an important involutory cubic transformation with singular
points at the base points Ay A; A, A;, and has been the subject of ela-
borate study by Dr. R. Vaidyanathaswamy.? Of much interest, is the

3. * R. Vaidyanathaswamy ‘A Memoir on the cubic transformation associated
with a desmic system.” Supplement to Journal India Math. Soc. Vol. 17.
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fact that it becomes the ordinary Isogonal transformation with respect
“to the triangle A; A;A; when A, is the single point at infinity in the
complex plane. It is hence called the Generalised Isogonal Transforma-
tion. I, is obviously an involutory collineation in Ss;, interchanging the
points of the two pairs Ay A; and A, A; and keeping Q fixed. Further
it cannot interchange.the two reguli of Q; for then there is a conic of
fixed points and any two pairs of corresponding points are coplanar.
Hence I; must keep each regulus invariant. Hence in the complex
plane I; is a direct circular transformation (i.e.) a Mobius involution
interchanging Ao A; and A; Az.* Hence we have

Theorem 1.

The Transformation T; carrying P to P, is the product of the Gene-
ralised Isogonal Transformation with respect to the base tetrad
A, A; A, A; and the Mobius Involution interchanging the points of the
pairs Ay A; and A, A;. (34)

Similarly, if circles PAy A; and PA; A; intersect at P, and circles
PA, A; and PA, A, intersect at Ps, the transformations T, and Tj carry-
ing P to P, and P; respectively may be obtained as the product of I" and
I, and I3 respectively.

Incidentally we note I'l, = LI’ (r=1,2,3). Hence the General-
ised Isogomnal Transformation with respect to the tetrad A, A; A A; is
permutable with each of the three Mobius Involutions interchanging the
points of the tetrad in pairs. (39)

4. Let us determine the group of transformations defined by the
above transformations T,. It is well-known that the three involutions,
I;, I, and I, interchanging in pairs the points Ag A; As A, are mutually
harmonic® and that these together with the Identity Transformation I
form a group simply isomorphic with the Four-Group (Vierergruppe).
The elements of such a group are connected by the following relations :

=1 L.lLi=L.k=Xk {Hnst=L2738),.

4. Coolidge. loc. cit. P. 316. If, as in the Argand diagram, every point in the
complex plane is associated with a complex number z, pairs of points belonging to a
Mbobius Involution are given by a pencil of quadratics

(a2 +bz+c)+r (a'224+bz4c)=0.
where )\ is a complex parameter.

5. Two involutions are said to be harmonic with each other, when the pairs of
double points of the involutions, lie on a circle and separate each other harmonnically.
Then the quadratics in z giving the two pairs of double points are apolar.
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This group of transformations G4 acting on any point gives rise to a tetrad
of points and such a tetrad is called a syzegetic tetrad.

Now TA=TL.TL, =I%]2 =1
Tr Ts — I_‘Ir - 1—‘15 :FZ Il‘ IS — It
T,- Ig — FI,- Is -—'_—FIt = Tt .

From the above relations, it follows that Ty T, T3 generate a finite group
of order 8 comprising the elements I, I,, T, and T" (r=1,2,3). Thus

The involutory transformations T; T, Ts generate an Abelian Group
of order 8, whose elements are I,I;,I,,I; and I'T; T, T; where I,I,1
are the three mutually harmonic Mobius Involutions interchanging the
base points Ay A, A, A; in pairs and T is the Generalised Isogonal Trans-
formation with respect to the base points. (41)

This group has for its sub-groups, the group G, formed by II,I,I; and
three others of the type g™ comprising I 1. T, T, ; and all these sub-groups
are simply isomorphic with the Four-Group.

We shall now examine the configuration of 8 points obtained when
this group Gs acts on any point P. Let the points corresponding to the
operators in the order given in (41) be P R; R; R3, R P; P; P; respect-
ively. Obviously the first four points and the last four, form two syze-
getic tetrads admitting the group Gy, and conjugate to each other in the
Isogonal Transformation I'.

Let us take the tetrad of points corresponding to one of the sub-
groups 97, say P, R,, P,, P.. We shall now prove that

The base points A, A; A; As and the four points corresponding to
one of the sub-groups g%, form the points of a Miquel 8,, 8, configuration
of points and circles. (42)

Let us take the four points PR; P; P; admitting the group g. Con-
sider the following four circles through P.
1) PAA, 3) PA;A;
(2) PAA; 4) PA A,

Let us find the circles circumscribing the other points of intersection of
these circles, taken three by three. They are easily seen to be

1) A;AP; (3) AjA:P;

2) A:AP, “4) A)A; P,
8
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We shall now show that these four circles are concurrent at R;, so that
the 8 points and the 8 circles will then form a Miquel 84, 8, configuration
of points and circles. For this we note

Ri=1 (P) = T3 T, (P) =T (P2) .

Hence from the defirition of the transformation Ts, the circles Ag Az Po
(4') and A; Ax P, (2') must be concurrent at Ri. Similarly,

Ri=L(P)=T, T3 (P)=T; (P3) .

Hence, as above, circles Ay As P; (3') and A; Ay P3 (1”) are concurrent
at R;. Hence follows Theorem (4-2). Since out of the group of 8 points
corresponding to Gg, we can form two tetrads, each invariant for a sub-
group 97, there can thus be formed 6 Miquel configurations by taking
each such tetrad and the base tetrad.

In any Miquel configuration, to any point of the system, corresponds
one and only one other point, which does not lie on any circle of the sys-
tem passing through the first. These two points may be said to form a
conjugate pair. Similarly to any circle of the system there corresponds
one another, not having a point of the system, in common with the first.
Thus in our Miquel configuration the four pairs of conjugate points are
PR, Ay Ai, Az As and P; Pg, and the four pairs of conjugate circles are
@), 1), (2), 29, (3), (3),and (4), (4). Obviously the involution I;
interchanges the points of each pair, and the circles of each pair. Con-
versely given a Miquel configuration, we may take two of the conjugate
pairs of points to be Ay A;, and Az Az, and if we take any other point
to be P, then from the incidence relations between the points and circles
of the configuration the conjugate of P can be identified with R; and the
fourth conjugate pair with P, and P;. Hence

The four pairs of conjugate points, and the four pairs of conjugate
circles of a Miquel configuration, all belong.to a Mobius Involution.
(43)

Incidentally we note that I, (P)= T, T;(P). This gives an inver-
sionally invariant construction for the mate of any point in an involution
determined by two given pairs of points Ay A; and A, Az in the com-
plex plane. To find the mate of P, let circles PAy As, PA; A; meet at Ps
and circles P; Ag Az and P, A; A, meet at R;. Then R, is the mate of
Pin ]:1.6 .

6. This construction seems to be 51mp1er than that given by Dr. Coolidge.
Coolidge loc. cit p. 323. See also Ramamurti ‘ A construction for the double pomts
of an involution’, Journal Indian Math. Soc., Vol. 18, Pt. II, p. 257-59.
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Again, since I' = T T, T3 = T, I;, this gives a construction for the
Generalised Isogonal conjugate of any point with respect to the paint-
tetrad Ay A; A, Az in the complex plane.

5. Curve of fixed points for the transformation I'. In the group Gg
the transformations I; I I; and I" have only a finite number of fixed points
on the complex plane. For each I, they are in S3 the two pairs of points
of intersection of the fixed generators of either regulus. In the plane,
they are the two double points of the involution and their cross pair.
The fixed points of I' lying on the Absclute Q are the vertices of the
unique tetrahedron inscribed in Q and desmic to the base tetrahedron
Ay Ay As A;.  In the plane, they become the in-centre and the ex-centres
of the triangle A; A; A; when A, is the single point at infinity in the
plane. But, for each of the transformations I' we have a curve of fixed
points in the complex plane.

11 1 1
T; carries P (x, 2y 22 x3) into Py ( — — — — ). Hence P; coin-
X1 Xo X3 X9

cides with P when x, 1 — x2 3 = 0. Thus the fixed points of T; lie on
a quadric Q' circumscribing the base tetrahedron. Hence the points
on @ which are fixed for T, lie on the curve of intersection of Q and Q'.
This curve is a (2, 2) curve (i.e.) it intersects every generator of either
regulus of Q in two points. In the complex plane, then the curve of fixed

points C; is a cyclic (a bi-circular quartic in the Cartesian plane)
through A.() A1 Ag A3.

It is well-known that every cyclic is automorphic for three mutually
harmonic involutions, and in the case of C; these involutions are I; I
and I, since these keep invariant both Q and Q" and hence their curve
of intersection. Hence C; admits an infinity of inscribed syzegetic tetrads
admitting the three involutions I; I, and Is.

We shall now prove further that the cyclic C; is subrational” (i.e.)
it admits of one and hence an infinity of inscribed quadrangles, two of

7. If the double binary equation of the correspondence which C; determines on
the generators of the two reguli of Q be
Za,s Nps = 0(r,s,= 0,1, 2).
the necessary and sufficient condition that C: should be subrational is the vanishing
of the Invariant

(12:1 21 oo
12 (2551 AT
Qo2 Qo Qoo

In this case the equation can be thrown in the form fi())= f2(p) * where
fi and fs are rational functions. Vide Dr. Vaidyanathaswamy, ‘ Algebraic (2,2)
correspondence,” Journal Indian Math. Soc., Vol. 16,
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whose pairs of opposite sides are generators of Q. The pairs of opposite
vertices of these quadrangles then belong to an involution. For this let
us prove first of all that the generators through A, and A; form an in-
seribed quadrangle of C;. Let A’y and A’; be the other points of intersec-
tion of these generators. The plane Ay A’y A; is obviously the tangent
plane’at A’;. Henceythe plane Ay A’y Az will intersect the former along
a tangent at Ay, so that A’ is its own mate in the transformation T;.
Hence C,, the curve of fixed points of Ty, contains A’y and similarly A';.
Similarly, C; contains A,, A; and A’s A’;s the other points of intersection
of the generators through A; and A,. Hence in the plane C; contains
the cross pair of every pair of the involution I, lying on it. C, is the
curve of fixed points of T; (i.e.) the locus of a point P which moves so
that circles PAy A;, and PA, A; touch at P. Hence summing up, we have

The locus of a point P which moves such that the circles PA, A,
and PA, A; touch at P is a subrational cyclic with the base tetrad
A, A, A, A; as an inscribed syzegetic tetrad, and containing the cross-
pair® of every pair of the involution I, which interchanges the points of
the pairs A, A; and A, A,. (51)

It can be shown further that C, contains the double points of the
involutions I, and I; and their cross-pairs. For if P be a double point
of I, let T; (P)= R; and T3(R;)=Ps, so that L(P)=P.. If P, is to
coincide with P, it is necessary that P, must coincide with R; and R,
with P, so that T (P) = P. Hence C, passes through P. Since the two
double points of I, form a pair belonging to the involution I;, C; contains
their cross-pair also. Similarly for the double points of I,.

6. Cuyclic curves automorphic for the group Gs. In general, the
transformation I', being a cubic one, carries a quadric into a surface of
the 6th degree. But if it passes through the singular points Ay A; As Ag,
the transform splits into a quadric and the four singular planes, which
are the plane faces of the tetrahedron A, A; Ay A;. Taking then, any
such quadric, its equation is of the form

Spsaxrs =0 (r,s=0,1,2,3 r-s).

This will be carried into itself by the transformation T, if either
Po1 = P23 Or Po1 = — P23 When the remaining coefficients vanish. Hence

8. ’By the cross-pair of AB is meant the other pair of intersections of the mini-
mal lines through A and B. If A and B are real their cross-pair A’B’ are conjugate
imaginaries. )
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the quadrics, admitting all the three transformations T, T2 and T3 and
hence the group G, are given by

Po1 (o X1 + X2 23) +Po2 (X0 X2 + a1 X3) + Pos (o 25 + X1 22) =0
(61)

XoXy — X223 =20, xoax2 — X1 23 =0 and,xo 3 — 1 02 = 0.
(62)

It is well-known that the quadrics given by (6-1) form the net circum-
scribed to the base tetrad, and to the unique tetrad inscribed in the Ab-
solute Q (which is also a member of the net) and desmic to the former.
Then there is a unique tetrahedron not inscribed to Q, which is desmic
to the above two tetrahedra and this tetrahedra is self-conjugate with
respect to every quadric of the net.? Hence these quadrics and hence
their curves of intersection with the Absolute Q admit the four perspec-
tive involutions defined by each vertex and the opposite face of this
common self-conjugate tetrahedra. In the plane, these involutions cor-
respond to inversions in four mutually orthogonal circles, and hence the
corresponding cycles have the same four director circles.’® We have
already seen that the curve of intersection of the three quadrics given

by (62) with Q are the curves of fixed points of the transformations
Tl, T2 and Tg.

Hence the only cyclic curves automorphic for the group G, are be-
stdes the curves of fixed points of the transformations T,, T, and T, the
pencil of cyclies of a co-director system having the base tetrad as an
inscribed syzegetic tetrad. (6:3)

It is easily seen that (61) and (62) are exactly the quadrics
which are circumscribed to the tetrahedron A, A; As A; and which ad-
mit the three harmonic involutions I; I, I3 defined by the above tetra-
hedron. Hence we have

Every cyclic in the complex plane is automorphic for the Isogonal
Transformation, and hence the group of transformations G, with respect
to an inscribed syzegetic tetrad. (6-4)

The group G acting on any point of the curve gives rise to two in-
scribed syzegetic tetrads, which are isogonal conjugates of each other
with respect to the base tetrad.

9. Dr. Vaidyanathaswamy. ‘ A memoir ete’, loc. cit.
10. It is well-known that every cyclic is self-inversive with respegt to four
mutudlly orthogonal circles, which are called the director circles of the eyclic,



On Certain Properties of the Correlation
Coefficient

By
S. SUBRAMANIAM AND S. VENKATACHARI

' (Annamalai University)

1. In this paper the case of three variables X, Xy, X3 is discussed
and the notation used is the same as -in Yule’s Introduction to the
Theory of Statistics. The interrelation among the coefficients of correla-
tion of orders 0 and 1 is also studied.

2. THEOREM A

The product of the three total correlations is always algebraically
greater than the product of the three partial correlations.

We know that

Tog — T12T13

11— 1212) 3 (1 — 1335) 2

Teg .1 =

(T23 — T12713) 2

that is, 1 —725,53.;, =1 —
' T 0 — 72 0 —77y)

Simplifying this we get
1 — 723 — 1215 — 23 42193 112715 = (1 — 7152) (1 — 7152 (1 — 723.42)
>1—"'212—7‘213—_T223-1

Hence 2rparisris > 1235 — 1295 . 1 (a)

Now starting from the relation

_ Tog.1 -+ Ti2.3T13.2
(1 —17%5.3)3(1 —123.4)¢

T23

and arguing as previously we derive the inequality
2T23 . 1T12 . 8713 . 2 < 7203 — 1223 .1 (b)
Combining (a) and (b) we get

2r19713Tos > 1253 — 7295 ., > 2r15.3713. 2723 1
and from this the theorem follows,
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It may be observed that it has been incidentally proved that the
difference between the squares of any total correlation and the corres-
ponding partial correlation lies above 2ry5.35715.2723.1 and below
27157137 23.

It may be seen also that (a) and (b) can be used to check the values
of the partial correlation coefficients as calculated from 75, 713 and 723 by
the formulae.

3. THEOREM B

The correlation between KXo and X3 lies between zero and twice the
product of the correlations between X, and X,, and X; and X3, when their
squares are together equal to or greater than unity.

The three correlations 7ys, 13 and rs3 satisfy the inequality?.

1 — 7219 — 125 — 1293 | 2719713723 > 0 (c)

that is, 1253 — 2719T1aT23 << 1 — 1215 — 7245
But since 7255 4- 123 == 1, the right hand side is negative or zero.

Therefore 7.5 (123 — 2710733) is negativei.e., 73 lies between 0 and
2712713 as required by the theorem.

Corollary. Given that 12,0 4 123 == 1, 123 is positive if 72 and 73
are of the same sign, and negative if they are of opposite signs ; in other
words, the product of rys, 715 and rs3 is positive if the sum of the squares
of two of these is greater than or equal to unity.

4. The property mentioned in the corollary is true even when
1215 -+ 1213 lies between 1 — 1253 and 1 ; to see this, we have only to write
(c) in the form.

2719713728 > 125 + 123 123 — 1
From this we also infer that if the product of the correlations of order

zero is zero or negative, the sum of their squares is less than unity.

The above form of (c) provides also an answer for the question : if
a, b, c are consistent values of 7.3, 731, 12 respectively, can —a, b, ¢ be con-
sistent values of the coefficients ? We find at once that the answer is in
the negative if 7215+ 7213 + 723 >1.  When 725 + 7215 F- %3 < 1, if
abc is negative — a, b, ¢ are also a set of consistent values, while if abc is

1. Vule: An Introduction to the Theory of statistics (1929) p. 250.



204 UNIVERSITY JOURNAL

cpositive — a, b, ¢ are consistent only when 2abc is numerically less than
a2} b2+ ¢2 — 1. The cases of (¢, — b, —¢) and (—a, — b, — ¢) may
be similarly worked out.

5. The cases of the first order correlations may now be considered.
In this case we have? .

1—7%5.53—1%3.2—723.1—27r15.3 T13.2 Te3.1 > 0. (d)

By an argument similar to that in section (3) we arrive at the con-
clusion that L has a value lying between 0 and —27;5. 3731 .9

if rio.s+751.221.

It can also be proved from the inequality
2112 . gT13 . 2723 .1 << 1 — 7215, 53 — 12139 — 7223 .1

that if the product of the correlations of order 1 is greater than or equal
to zero, the sum of their squares is less than unity. We deduce also that
if the sum of their squares is greater than unity, Ti2.3715.2723.1 iS
negative i.e., 712 . 3 is positive only if 713 . and 735 .: have opposite signs.

&

Consistency of values r5.1,712.3 and 713.2 may also be discussed
as in the second part of section (4).

6. The geometric interpretation of the results of sections (3), (4)
and (5) may be of some interest. If we represent the three total corre-
lations along the three axes of co-ordinates so that 5 is along the x axis
and correspondingly, we see the following : in the yz plane, if we draw
the unit circle about the origin and also its enveloping square whose sides
are parallel to the axes, we have 73 positive in the closed regions A and
C and negative in the closed regions B and D, where A, B, C, D are
inside the square and outside the circle in the first, second, third, and
fourth quadrants respectively.

If, instead of the three total correlations, we represent the three
partial correlations along the axes we have r »3.; Degative in the regions
A and C and positive in the regions B and D. The corresponding corre-
lations 753 and 733 .1 look as though they were complementary so far as

the figure is concerned.

This Note was suggested by a study of Dr. Bowley’s paper “The
influence on the precision of Index Numbers of correlation between the
prices of commodities. (Jour. Roy. Statist. Soc. Vol. 89, pp. 300-319.)

2. Yule: An Introduction to the Theory of statistics (1929), p. 250.



On the Sequence of digits in © expressed
as an infinite decimal

BY

S. VENKATACHARI*

(Annamalai University)

1. M de Montessus de Ballorel has given the following statistics of
the frequencies of the various digits that occur among the first 700 deci-
mal places of @ :

Digits.

o 1 2 3 4 5 6 7T 8 9

First 100 places 8 8 12 11 10 8 9 8 12 14

Second ,, . 12 11 12 8 12 12 7 4 13 9

Third - - 7 10 11 12 15 7 15 7 9 7

Fourth ,, ’ 13 13 9 8 10 13 11 4 10 9

Fifth a5 ’ 6 16 10 11 6 11 6 12 9 13

Sixth » ’ 14 3 12 12 10 7 16 8 6 12

Seventh ,, ” 13 16 8 10 8 5 6 8 12 14
Total frequency

} 73 77 T4 72 71 63 70 51 71 78

of occurrence

and infers that “the occurrence of the digit 7 fifty one times and the
recurring deficit balance below ten (the most probable frequency) except
in the case of the fifth hundred, of the number of times of occurrence
of 7 in groups of hundred”? cannot be due to mere chance. A closer
examination of the distribution is made here, and it is shown that
the frequencies for the digit 7 are quite within the limits of random

sampling.
The assumption is that the digits are distributed at random, and the
frequencies of the digit 7 are examined for any significant difference

from this hypothesis.

* With kind instructions from Mr. G. V. Krishnaswami Ayyangar.
1. «Ballore: The Sphinx, April 1933 p. 51.
2. Ibid, June 1933, pp. 95—96.

9
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2. The actual frequencies of the several digits in the whole distri-
bution are given by the last row, whereas the expected frequency for
each digit is 70. Hence %2, as defined by Pearson,® is 7-9143, and n = 9.
From the tablest we find that P exceeds ‘50, which means that the
given set of total frequencies for the various digits cannot be regarded
as significantly different from the hypothetical.

3. Secondly, taking any decimal place, the possibility of any digit
occurring there is 1/10, and it is the same for all the decimal places.
Hence the probabilities of the frequencies 0,1, 2, ... ... 700 of any digit
will be given by the successive terms of the Binomial expansion of
£(9/10) 4 (1/10) 1790, The probability of a frequency 51 for any digit is

P51 — 700C51 (9/10) 649 (1/10) 31— 0002,523
and the probability of the most probable frequency is
P70 — 0.050,201.

Thﬂlean and the standard deviation of this distribution are np = 70
and \/npq = 7°93725.

As the probability of a deviation of 19 is 0'01684 it is unsafe to assert
that the deviation is significant.

4. Further, the probability of any digit having a frequency 51 or less
51

than 51, in this sequence is S P, — 000784 and that for a frequency
0

700
of 89 or more is 3 P, = 0-01178.
89

The first implies that if rows of 700 digits are written out at random,
one can expect a frequency of 51 or less for one of the digits in one of
thirteen samples. The sum of the two probabilities given above, namely
0-01962, is the probability of a frequency whose deviation from 70
exceeds 18, irrespective of sign. This reduces to about one in fifty, and
hence one cannot definitely assert that the frequency 51 is not due to
chance. Paul Levy® in a review of Ballore’s article observes that,
“ there is a chance of about one in fifty so that one finds 51 or a number
still less,” which ought to read as *‘ there is a chance of about one in fifty
so that one finds a frequency which is either << 51 or = 89.”

3. Fisher: Statistical methods for research workers. p. 75.
4. Ibid, p. 96.
5. The Sphinx 1933, p. 95.
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5. According to Jones,® the frequency y; in the k% group, if due
simply to random sampling, should not differ from its expected value by”

more than 30y, where Oy, = '\/y,v (1 _ Y
n

In the case of the digit 7, 30, = 20.628 and the observed deviation
of 19 is within this limit. "

6. Lastly, if n @ B, e . 9 is the probability of any digit to have

frequencies a, b,c . . . g in the seven successive hundreds of decimal
places, the a priori probability for the digit 7 to have the given set of
frequencies is 7t; = 0°000,000,003,350.
where as nes = 0°000,000,003,110.
and n; = 0°000,000,000,296.

(These probabilities are obtained by multiplying together the individual
a priori probabilities for the frequencies of each cell). Here also one
finds that the given suite of frequencies for the digit 7, are more probable
than those given for 6, and indeed, eleven times more probable than
those given for the digit 1.

7 In the course of his reply Ballore says : “ The probability of any
one of the ten digits which occur 63 times or less is 0.20797. The sum of
these probabilities for the ten digits is 2.0797. In fact, this number is
two (63 and 51).” Now a guestion may be raised: what is the specia-
lity about the number 63 ? One could as well have chosen 69, in which
case, the probable number of digits work out to 4.8 nearly, whereas,
actually, we have only two (63 and 51) . In fact, in dealing with cases
of this type, where the expected frequency for any class is always a frac-
tion, while the observed frequency for that class is invariably an integer,
one must take into consideration the integers which are just higher and
just lower than the expected value, and then examine them more closely.
In the case of 51, the probable number of digits is 0.0784, and we have
one (namely 51). So it may not be considered as unexpected.

8. From the foregoing arguments it appears that the mere fact of
the digit 7 appearing 51 times does not indicate any significance for that
digit. It has been shown that the frequencies of the digit 7 have a
greater probability of existence than those for the digits 6 or 1. So,
one cannot assert that there has been some bias in the case of the digit
7, as it has been shown that the frequencies are well within the limits
of random sampling.

6. Jones: A first course in statistics (1921), p. 151.



Experiments on the Synthesis of Paraberine.
PART 1.

A Synthesis of 8:17-diketo-6 : 17-dihydroparaberine.
By

S. N. CuarrAVARTI AND K. GANAPATI.

(Annamalai University)

A careful survey of the constitution of the various groups of alka-
loids reveals the fact that the majority of them are built on an angular
structure. Thus while berberine, corydaline, cryptopine, palmatine and
a host of other alkaloids can be regarded as having been derived from
the skeleton of tetrahydroprotoberberine (I), not a single alkaloid con-
taining the isomeric straight linear structure (II) has yet been
discovered.

LHa H CH; CH, C
HCY! 'Cm'| f' '8?] '%CH
}
CH; HC{CV 9, N7, 5“}“
CH; CH: (1) CH CH, CH, CH (m)

In order to throw some light on the reason why the skeleton of (I)
is so commonly selected by Nature, Campbell, Haworth, and Perkin
(J. Chem. Soc., 1926, 32) attempted the synthesis of 2: 3-methylene-
dioxy-11: 12-dimethoxy-6: 15: 16: 17—tetrahydroparaberine (III).
During these experiments they found that the wvarious stages in the
synthesis did not proceed as smoothly as in the case of tetrahydro-i-
berberine or tetrahydro-y-epiberberine, and they came to the conclusion
that the greater ease of formation and more characteristic properties of
alkaloids built on the angular type may have some bearing on the oc-
currence and preferential selection of this type in nature,
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In order to throw further light on the problem, and in particular,
to test the validity of the above conclusion that the compounds with
straight linear structure are more difficult to synthesise, the synthesis
of 2: 12 dimethoxy-tetra-hydro-paraberine (IV) and of tetrahydro-
paraberine itself (II), the parent substance of this group of alkaloids,

was attempted.

, CHz CH: CH; CH:
MeQ o MeO OMe
>CH2 3
MeO Q
CH; CH: CH> CH;
(11r) (v)

It was realised at the outset that synthesis of tetrahydroparaberine
through ring closure at the positions 5 and 9 or 14 and 18 would be a
difficult affair as there were no para activating methoxy groups present
(Compare Chakravarti and Nair, J. Indian Chem. Soc., 1932, 9, 577) and
as the yields even in the case of the synthesis of tetra-hydroproto-
berberine were poor, (J. Chem. Soc., 1927, 2275), and it seemed apparent
that the best methods of synthesis would be those involving the ring
closure through active groups and activated hydrogen atoms as shown
in the following schemes : —

co OHC co /CH CH; CH2
CH» C
83 + —_— —_—
NH
CHz HoOOC CH> cO CHz CH2
) -
Br>CN CN COOH
CHz Ho CH2£|: CH: CH
CO C>
(i) + - r!x —_—
H
CH, BrCH; CH; CH; CH; CH2

(vr)



210 UNIVERSITY JOURNAL

£l
or CN of coo CH; CHO

Ha cHO CHé/CH
. H.Br CHa2 I
(iii) + _ —_— N
Br NMe N
~

CH, CH; CH: CH_ CH; CH:

(v (vin)
CHz

CH
CH; Br ~—>CN CH2 J:Hg H2 CHz CN
v) <~
COOH
Br CHo
\ (x)
CH, C-CN
cOo 1
N
CH‘& o CH-.;
CN—C

The schemes (iii) and (iv) are of particular interest as they would
enable one to obtain direct evidence as to whether angular structures
like that of protoberberine are more readily formed or straight linear
structures. Unfortunately a reference to the literature showed that the
substances (V) and (VI) required for the schemes (i) and (ii) have
not yet been synthesised and the substances (VII), (VIII) and (IX)
required for the schemes (iii) and (iv) are not yet readily available
substances. We therefore first attempted to synthesise tetrahydropara-
berine by other methods, and these form the subject of the present
paper.  An account of experiments to realise the schemes indicated above
is reserved for a future communication,
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For the synthesis of the diketo-dihydroparaberine (XIV), -naptha-
quinone (X) was first converted into Isocoumarin carboxylic acid (XI)
in excellent yields by Bamberger’s method (Ber. 1894, 27, 198). Iso-
coumarin carboxylic acid was then condensed with benzylamine, when
the compound (XII) was obtained in almost a quantitative yield.
Preliminary exploratory attempts to reduce (XII), to (XIII) being un-
successful, (probably because of the fact that the compound (XII) gets
gradually hydrolysed. by the action of strong acids), it was thought ad-

visable first to convert (XII) into (XIV) and then to reduce (XIV)
to tetrahydroparaberine.

CH CH CH COOH
NCH ¢ = COOH Vol
cO O
Co ‘ co o CH.
(x) (x1) (x1r)

,CH" COOH CH CO
CH EI
N N
CH; CH2 CO CH»,
(xamx) (xav)

Attempts to convert (XII) into (XIV) by the action of concentrated
sulphuric acid or phosphorous pentoxide in boiling Xylene were not very
successful. It was ultimately found that by the action of anhydrous
aluminium chloride on the acid chloride of (XII) in nitrobenzene solu-

tion, the dihydro-diketoparaberine (XIV) could be obtained in an yield
of about 60 per cent.

The diketodihydroparaberine, m.p. 187°, thus obtained was found
to be a nonbasic substance, and has properties reminiscent of oxyber-

berine and dioxyberberine. It does not form a hydrochloride, but gives
an oxime m.p. 306°. ‘

All attempts to reduce (XIV) to tetrahydroparaberine either by
Clemensen’s method or electrolytically have so far been unsuccessful.
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Attempts are being made to reduce the substance through the chloro-
compound and by Wolff and Kishner’s method.

In this connection it may be pointed out that it is generally difficult
to reduce the CO group of the type present in (XIV) to CH,. For exam-
ple, Clemo, Perkin and Robinson (J. C. S. 1924, 1761) were unable to
reduce (XV) to (XVI).

CHo» CHp
—
N N
QO _JMcH, CHs JcH,
CH, CH»
(xv) (xv1)

The next scheme that was attempted would be clear from the fol-
lowing formulae sketch :—

CH, CH: CH; CH: CH: CHg
co ¢
NOH NH;
(xvi) (xvu) (x1x)
CH., CH; CHz CH2
CH
NH >
CHy CH» CHg
(xx)

The dibenzyl ketone (XVII), prepared according to the method of
Apitzsch (Ber., 1904, 37, 1429), was converted into its oxime and the
oxime reduced electrolytically to the amine (XIX) according to the
directions given by S. Kaplansky (Ber., 1927, 60, 1842). Attempts to
convert (XIX) to (XX) or (XXI) by the action of formaldehyde or
through formyl derivative have so far been unsuccessful, doubtless due
to the absence of activating p-methoxy groups.

Further work is in progress, and an account of a synthesis of 2:12
dimethoxy-tetrahydroparaberine is reserved for a future communication.
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Experimental.

Isocoumarin-Carboxylic acid (XI). f-napthol was first converted
into f-napthoquinone according to the method of Lagodzinski and Har-
dine (Ber., 1894, 27, 3076).

B-napthoquinone was then oxidised by the méthod of Zincke (Ber.,
1892, 25, 405) to dihydro-oxy-isocoumarin-carboxylic acid, and the latter
converted to Isocoumarin-carboxylic acid (Bamberger loc. cit.).

N-Benzyl-isocarbostyril-3-carboxylic acid (XII). Isocoumarin car-
boxylic acid (1g.) and benzylamine (-6 g.) were heated together in a
‘round bottomed flask for 10 minutes. The reaction product was dissolv-
‘ed in absolute alcohol, and the solution heated under reflux condenser
for 15 minutes. On cooling, N-Benzyl-isocoumarin-3-carboxylic acid
separated from the solution in glistening prismatic needles. On concen-
trating the mother liquors, a further quantity of the acid is obtained.
Yield almost quantitative. On being recrystallised from methyl alechol
it melted at 207°. (Found C, 72-9, 73-0; H, 4-5, 4-8. C;;H;50;N
requires C, 73-1; H, 4-7%.)

It is sparingly soluble in benzene, toluene or Xylene, but readily
dissolves in alcohol. It is insoluble in dilute hydrochloric or sulphuric
acids, but dissolves in concentrated sulphuric acid. It readily dissolves
in sodium carbonate solution with effervescence, and on being boiled
with dilute or concentrated acids, it undergoes hydrolysis.

8 : 17-diketo-6 : 17-dihydroparaberine (XIV). Attempts to convert
the above acid into (XIV) by the following methods were unsuccessful :

(i) With concentrated sulphuric acid under the usual conditions ;

(ii) By treatment with concentrated sulphuric acid (3 vols.) and
water (1 vol.) under the conditions used by Haworth for con-
verting r-napthyl-butyriec acids into ketotetrahydrophenan-
threnes (J., 1932, 1129).

(iii) With conc. sulphuric acid under the conditions described by
Raistrick, Robinson and Todd for preparation of Helmintho-
sporin (J., 1933, 489). '

(iv) By the action of phosphorus pentoxide in boiling xylene

- solution.

Eventually it was found that 8: 17-diketo-6 : 17-dihydroparaberine
could best be obtained under the following conditions : —N-Benzyliso-
carbostyril-3-carboxylic acid (5g.) is gently refluxed on the water-bath
with thionyl chloride (10 c.c.) for two hours, and excess of thionyl chlo-

10
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ride removed under diminished pressure. The crystalline residue is
then dissolved in dry nitrobenzene and this solution is then carefully
treated with Aluminium chloride (6 g.) dissolved in nitrobenzene. The
mixture is then heated on the steam-bath for 30 minutes and then left
overnight. The reaction product was then caretully treated with water
and the nitrobenzenesremoved by steam distillation, when a crystalline
substance, together with a little tarry produect, is left in the distillation
flask. The crystalline substance was filtered off and then agitated with
sodium carbonate solution to remove any unchanged acid, and finally
crystallised from methyl alcohol (yield 2 gr.). 8: 17-diketo-6: 17-
dihydroparaberine is thus obtained in colourless rhombs or prisms,
m.p. 189°. (Found C, 78-3, 718-1; H, 4-4, 4-4. Cy;H;1NO, requires
C, 78-1; H, 4:2%.) It is readily soluble in the usual organic solvents
except petroleum ether. It is insoluble in cold and hot water, and in
dilute acids. It does not give a hydrochloride, but is soluble in concen-
trated sulphuric acid.

Reduction of the Diketodihydroparaberine.

The following methods of reduction were tried : —

1. Reduction by Clemensen’s method ;

2. Reduction by modified Clemensen’s method, modification con-
sisting in adding acetic acid to hydrochloric acid so as to ensure
greater solubility.

Reduction by Ruzicka’s modified Clemensen’s method.
Reduction with Zinc and glacial acetic acid ;

Sodium and alcohol ;

& ok oW

Electrolytic reduction.

All the above methods were found to be unsatisfactory, as either
the starting substance was recovered unchanged or the reduction pro-
ducts were obtained in exceedingly poor yields.

Attempts to convert dibenzylmethylamine (XIX) .into
tetrahydroparaberine (XXI). ‘

The following experiments were performed with the object of con-
verting dibenzyl methylamine (XIX) into tetra-hydroparaberine (XXI}).

(i) Condensation with formaldehyde and attempts at ring closure
under conditions similar to those used by Campbell, Haworth
and Perkin (J. C. S., 1926, 39, 42).
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(#)) Condensation with methylal and attempts at ring closure under
conditions described by Pictet and Springler (Ber., 1911, 442
2031).

(iit) Condensation with formic acid and then subsequent attempts -
at ring closure with phosphorous oxychloride under the usual
conditions.

(iv) Attempts at ring closure of the formyl derivative with phos-

~ phorous pentoxide in boiling Xylene and in boiling tetraline
solution.

All attempts have so far been unsuccessful, but the problem is re-
served for further investigation by one of us (S. N. C.).



Chemical Investigation of Indian Medicinal
Plants

PART IV.

Preliminary Chemical Examination of Teramus labialis

By

S. N. CHAKRAVARTI AND K. GANAPATI

(Annamalai University)

Teramus labialis is a twining herb, which is found all over the plains
of India, from the foot of the Himalayas to Ceylon. The decoctions of
this plant is used in Hindu medicine. According to Hindu medicine,
“The Mashparni” (the Sanskrit equivalent of Teramus labialis) is bit-
ter, cooling, sweet, astringent and dry. It cures consumption, fever, and
disorders of wind, bile and blood.

A reference to the literature showed that no work whatever has
been done on the chemical constituents of this plant. The chemical in-
vestigation of this plant appeared to us to be a subject of more than
usual interest as it is claimed by many that this plant can cure consump-
tion, whilst “ the Western medicine has still to discover a cure for con-
sumption.” If the active principles of this plant were to actually possess
" the curative properties claimed for this plant, the importance of such
an investigation could scarcely be overestimated, as consumption is a
fell disease in India and it is daily becoming a more and more serious
menace to the Public Health of India.

The present investigation has shown that besides the usual consti-
tuents, the plant contains a number of interesting substances. Three of
these substances have been isolated in pure state. Besides these, plant
extracts give tests for glucosides and acids.

During the working up of large quantities of the plant material ob-
tained in different seasons (from reputed Botanists), it was observed
that while the active principles of the material collected in one season
seemed to be a glucoside, an acid, and two substances, one melting at
83°, and the other at 129°, the active principles of the material collected
at another season seemed to be quite different, the substances melting
at 129° having been replaced by another substance m.p. 143°, which
appears to be a complex hydrocarbon. The cause of this remarkable
variation is being further inveéstigated. )
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An account of the study of the physiological properties and chemi-
cal constitution of the substances isolated is reserved for a future com-2
munication.

Experimental.

Preliminary tests carried out in the usual manner indicated the pre-
sence of an acid, a glucoside and enzymes and the absence of cyano-
genetic substances, essential oils, and tannins. Tests with the Prollius
fluid indicated the absence of alkaloids.

In order to ascertain the general character of the constituents,
100 gms. of the dry powdered material were extracted with the following
solvents and the extracts were dried on the steam bath.

Dry Petroleum Ether (B.P. 30-50) extracted 0-88 %
Dry Ethyl Ether 0-79 %
Chloroform 0-49 %
Absolute alcohol 2-39 %
70 % Alcohol 4-61 %

Total .. 916 %

Petroleum Ether Extract. The dark green extract was concentrated
to a small volume and then shaken with acidified water. The acid ex-
tract did not give any test for alkaloids or glucosides. The petroleum
ether solution was washed with water, dried over Sodium sulphate and
evaporated to dryness when a dark green waxy product was obtained.
This was boiled under reflux for half an hour with ethyl alcohol (100 c.c.)
and filtered hot. The insoluble part was once again boiled with alcohol
and filtered hot. A dark green greasy residue (0-01 gm. 0-02 gm.)
very soluble in benzene was left undissolved. The green alcoholic
filtrate deposited on cooling a substance A (0:22 gm.). On concentrat-
ing the filtrate from (A) to about 25 c.c., a dark resinous product (B)
(0-3 gm.) separated which was 1rnmed1ate1y filtered off. The filtrate on
further concentration gave a third substance (C) (0.15—0.2 gm.), which
crystallised in long beautiful needles, together with a small quantity
of (B).

(A) is a waxlike substance readily soluble in chloroform, and ben-
zene, sparingly soluble in acetone and carbontetrachloride and in-
soluble in water, dilute acids or alkalis. It was not saponified by "boiling
with alcohohc potash for four hours, In the impure state only, it gives
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some tests for phytosterols. On repeated crystallisations from benzene
and petroleum ether it was obtained as a colourless brittle powder m.p.
88-84° which does not answer the tests for phytosterols.

The dark resinous product (B) was also insoluble in acids and
alkalis. It stained the skin yellow and no crystalline product could be
obtained from it. If was a mixture of a saponifiable and colouring
matter.

(C), on repeated crystallisation from dilute alcohol or petroleum
either (B.P. 70—80°), was obtained as a mass of beautiful needles or thin
plates m.p. 129°, It is readily soluble in organic solvents, sparingly in
cold water and moderately in boiling water. It is insoluble in cold hydro-
chloric acid but gradually dissolves on boiling. With alkalis it gives only
yellow coloration without dissolving. An aqueous solution as such
does not reduce Fehling’s solution but reduces the same after hydrolysis
with hydrochloric acid. An alcoholic solution gives a violet ring with
a-naphthol and sulphuric acid (Molische’s test) and a blood red colour-
ation with ferric chloride. It does not answer the tests for Tannins or
Lecithins. It produces a tickling sensation on the tongue.

Ethyl Ether Extract. The green coloured extract, which showed a
beautiful red fluorescence, was concentrated to a small volume and ex-
tracted with water and then acidified water. These aqueous extracts
did not give tests for alkaloids, tannins or glucosides. The ether extract
was washed with water, dried over Sodium Sulphate and evaporated to
dryness. The green residue was boiled with alcohol, and the solution
thus obtained filtered from a little undissolved residue (0:01 gm.) of a
neutral character. The aleocholic extract, after treatment with animal
charcoal, was filtered and concentrated when a spongy substance (A)
separated (0:-2 gm.) which was identical with (A) in the previous ex-
tract, melting at 83° after some crystallisations. The filtrate from this
was_ evaporated to dryness and the residue shaken up with aqueous
sodium carbonate, when part of it dissolved. On acidifying the sodium
carbonate extract a substance of an acidic nature was precipitated. The
residue which did not dissolve in sodium carbonate did not give tests
for lecithins, tannins, etc., but seemed to resemble A.

Chloroform Extract. The emerald green solution gave on evapora-
tion a dark green residue with a nauseating smell. This residue was
found to contain an acid and an almost crystalline substance (0-2—

0-3 gms.) which after repeated crystallisations from benzene melted
at 92—3°, ’
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Absolute Alcohol Extract. The material was refluxed for 6 hours
with 400 c.c. of absolute alcohol, filtered hot and boiled twice more witlf
300 c.c. of alcohol and filtered hot when the extraction was practically
complete. Allowing the total green extract to remain overnight, a
spongy substance (A) (0-056 gm.) separated. The filtrate from this was
concentrated to 50—60 c.c. when some more of (A) (0:01 gm.) sepa-
rated. On adding ether to the filtrate a brown waxy product (B)
(0-72 gm.) was precipitated which was filtered off. This filtrate was
evaporated to dryness when a dark green residue was obtained. This
was treated with 30 c.c. of boiling water and filtered hot. The insoluble
dark green residue (C) was found to be a mixture of an acid, and a
small amount of a substance insoluble in sodium carbonate. The melt-
ing point of the crude acid was 169—175°.

(A) in the crude form melts at 110—112°. After crystallisation from
benzene it melted at 123°, but owing to the small amount available it
could not be further investigated.

(B) dissolved in water with frothing. The aqueous solution is
slightly acidic to litmus and reduces fehling’s solution after hydrolysis.
It does not answer tests for alkaloids, tannins or saponins but gives the
Molische’s carbohydrate test. On acidifying the solution a flocculent
precipitate is obtained. The total agqueous solution of (B), was treated
with lead acetate when a flocculent precipitate (0-2 gm.) insoluble in
alcohol and acetic acid was obtained. The precipitate was decomposed
with hydrogen sulphide, but nothing crystalline could be obtained from
it. The filtrate from the above precipitate was freed from lead, concen-
trated to a small volume and treated with basic lead acetate, when only
a very small quantity of a precipitate was obtained. The filtrate from
this was again freed from lead and evaporated to dryness on the water-
bath. The syrupy residue on being boiled with alcohol gave a crystal-
line substance which did not melt even at 300°. This substance was
almost insoluble in all organic solvents, but dissolved readily in water.
It is hygroscopic and does not answer tests for alkaloids or tannins. It
appears to be a calcium salt.

The aqueous filtrate from (C) did not give tests for tannins, alka-
loids or glucosides. On working up the solution in the manner described
above for (B), a crystalline substance, m.p. above 300°, with bitter taste
was obtained.

70% alcohol extract. The extract was similar to the previous ex-
tract. It contained, in addition, some protein, carbohydrates and salts of
9 . . * .
potassium and calcium. Alkaloids and tannins were found absent.
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Cold, and hot Distilled water extracts. Dark red solutions were ob-
“ained, which did not give tests for alkaloids, but reduced Fehling’s solu-
tion after hydrolysis. Carbohydrates and salts of potassium and calcium
were present.

Cold 1% hydrochcloric acid extract. The extract did not give tests
for alkaloids. \

Attempts to isolate the glucoside.

(i) 400 g. of the plant material were intimately mixed with finely
divided Calcium carbonate (15 gm.) and boiled with 70% alcohol
(1700 c.c.) on the water-bath for 3 hours and then filtered hot. The
material was once again extracted with the alcohol (1000 c.c.) and fil-
tered hot. The combined filtrates on being allowed to remain overnight
deposited a substance (A). The filtrate from (A) was concentrated
under partially reduced pressure to about 300 c.c. and allowed to remain
for sometime, when a semi-solid substance (B) separated. The dark
green filtrate from (B) was treated with animal charcoal concentrated
to about 100 c.c. under partially reduced pressure and treated with a
solution of lead acetate. The filtrate from lead precipitate was freed
from lead, and concentrated to about 20 c.c. in vacuo when a substance
crystallising in needles m.p. above 300° was precipitated. This substance
was very soluble in water, and reduced Fehling’s solution after hydro-
lysis. The mother liquors from above on being evaporated to dryness
gave a syrupy substance which reduced Fehling’s after hydrolysis, and
gave the carbohydrate test. The syrupy substance was insoluble in ordi-
nary organic solvents and could not be obtained crystalline. It gave an
osazone m.p. 209°, indicating probably the presence of glucose.

(A) on fractional crystallisation from petroleum ether gave a sub-
stance m.p. 82—83°, and a mixture of substances m.p. 85—101°. It did
not contain any glucoside.

From (B), it has not been found possible so far to isolate any crys-
talline substance.

(ii) 95% alcohol (2000 c.c.) was mixed with finely powdered cal-
cium carbonate (15 gms.) and heated to boiling. To the boiling solution,
500 gms. of the plant material were then gradually added in such a man-
ner that the boiling was not interrupted. After all the material had been
added, ‘the boiling was continued under a reflux condenser for 2 hours
more.
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The extract was poured out, and the residue crushed as finely as
possible and boiled again with alcohol. The combined alcoholic liquids
were filtered and then worked up in the manner described above. Pro-
ducts similar to those described above were obtained.

(iii) 750 g. of the powdered plant material were thoroughly ex-
tracted with petroleum ether (B.P. 30—50°) in a’specially devised ap-
paratus. The residue (5 g.) from this extract was digested with boiling
alcohol, and the insoluble part filtered. The green alcoholic solution on
allowing to remain overnight deposited a green substance (A) (about
1-1 g.) which was filtered off. The filtrate was concentrated to about
75 c.c. when an oily substance separated which partly solidified on cool-
ing. The supernatant liquid was decanted off and after treatment with
animal charcoal was left overnight when a substance crystallising in
beautiful needles separated. After repeated crystallisation from alcohol
and petroleum ether it melted at 129°. It does not contain nitrogen.
(Found: C, 81-:3; H, 11-35. CyHycO: requires C, 80-6; H, 11-4.
C,-H,,Cs requires C, 81-0; H, 11%.).

The substance (A), on repeated crystallisation from benzene petro-
leum mixtures, is obtained as a white colourless powder m.p. 83—84°.
It does not contain nitrogen, phosphorus or sulphur. (Found: C, 80-8;
H, 11-4. Cu;HyO0: requires C, 80:6; H, 11-4.). It remains unaffected
when treated with bromine and alkaline permanganate in the cold. It
was unaffected by heating with concentrated nitric acid for 5 hours on
the water-bath. It does not dissolve in concentrated sulphuric acid, but
dissolves in a mixture of sulphuric and nitric acid on warming. On
pouring this solution into excess of water, a precipitate (m.p. 102°, pro-
bably a nitro-compound) is thrown down. It does not give a phenyl-
hydrazone under usual conditions. On being boiled with acetic an-
hydride and a drop of sulphuric acid for two hours, it gives a dark brown
product which in the crude state melts at 167°. The significance of these
reactions will be discussed later after its properties and reactions have
been more thoroughly studied.

Repetition of preliminary examination with Fresh material
obtained in a different period of the year.

When fresh plant material was worked up in the manner described
above for confirmation of the above results, we were surprised to find
that the product melting at 129° could not be isolated at all, but instead
another substance melting at 143° was cbtained.

When the alcoholic extract of the plant was examined as described

before *(p. 220) and its constituents compared with those previously ob-
11
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tained, it was found that (A) contained more of the higher melting frac-
tions 95—106°, and less of the substance m.p. 83—84°. Moreover, from
(B), it was found possible to isolate an acid which after repeated crys-
tallisations from methyl alcohol melted at 278°. This acid was insoluble
in cold water and dilute acids and did not contain nitrogen.

The petroleum ether extract residue of the fresh plant obtained as
before differed markedly from the one described above. While it con-
tained the substance m.p. 83—84°, the substance melting at 129° could
not be isolated at all. Instead from the fraction which was very soluble
in alcohol, a new substance was isolated. This new substance was ob-
tained as glistening rhombic plates or leaflets, m.p. 143°, after repeated
crystallisation from methyl alcohol. It is almost insoluble in dilute acids,
and alkalis. It does not contain nitrogen. (Found: C, 82:55; H,
17:6%). The analysis shows that the substance may be a hydrocarbon.

Chemical Laboratory
Annamalai University,
Dated 12—9—1934.



Experiments on the Synthesis of
peri-quinolinazol (N-N).
PART I

Attempted Synthesis of tetrahydro-peri-quinolinazol (N-N).

By

S. N. CHARRAVARTI AND K. GANAPATI

(Annamealai University)

Peri-quinolinazol (N-N) (I) contains a fused quinoline and pyra-
zole nuclei. The formulae (I) shows that fusion has taken place in the
peri-position of the quinoline and that two carbon atoms and one nitro-
gen atom are common to both the rings. If it were possible to get peri-
quinolinazol (I) in good yield, then its chemistry could be developed
much in the same manner as the chemistry of benzene or quinoline has
been developed (although peri-quinolinazol would be much less stable
substance and therefore difficult to work with). It was mainly with this
object in view that the synthesis of tetrahydro-peri-quinolinazol (II) was
attempted. The synthesis of such a compound has, moreover, an intrin-
sic interest of its own. Not a single compound of this type has yet been
synthesised, although Ewins assumed the existence of such a structure
in cytisine as early as 1913 (J. C. S., 1913, 103, 97).

For synthesising tetrahydro-perl-qumohnazol N-ammo-dlhydro-
carbostyrll (III) was prepared by a slight modlﬁcatmn of the method of
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Emil Fischer (Annalen 1883, 221, 282) and converted into its formyl
*Jerivative. Attempts to convert the formyl derivative into (IV) by the
action of phosphorus oxychloride or phosphorus pentoxide in boiling
Xylene solution were unsuccessful (probably because under these con-
ditions the NH, group is knocked off from the molecule). Attempts to
convert N-amino-dihydro-carbostyril into (V) by the action of formal-
dehyde and subsequent treatment with hydrochloric acid, ete., under a
variety of different conditions were unsuccessful.

Next N-amino-dihydro-carbostyril (III) was converted into its ben-
zoyl derivative (VI) as it was thought that, probably, it would be easier
to cyclise (VI) to (VII). On treating the benzoy! derivative (VD)

CH CH, CH
HC AC CH> HC
HC X -C C HC C

CH N

| (vu)

Cea H5

with phosphorus oxychloride in the usual manner, a new substance was
obtained, which, however, did not analyse for (VII). This substance is
being further investigated.

Experiments are in progress to synthesise the compound in the fol-
lowing manner : —

c TNET CH CH: _CH CH.
(l:o NHtB X HC 2 CH» Hz or S HOA™NE CH;
O ' PCl; and reduction ‘

HC S CH- of the . HCX C CH:
XYW o

! choloro comp. [ I

CH CH> \Q“‘-” =
HC ~ CH, ~ [
CO—-NH CH;—NH
HCX~C CH;
T NH

CO-~NH NH,
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This paper is being published in this incomplete stage as one of us
(K. G.) is unable to continue this work.

Eaxperimental.

N-aminodihydrocarbostyril (III).

O-nitrocinnamic acid was prepared in the following manner : —

A mixture of O-nitrobenzalhyde (12 g.), malonic acid (16 g.), pyri-
dine (25 c.c.), and piperidine (1 c.c.) was heated on the steam-bath for
one hour and then boiled on the sand-bath for 10 minutes. On pouring
it into excess of dilute hydrochloric acid, pure O-nitrocinnamic acid
m.p. 242° was precipitated in almost theoretical yield.

O-nitrocinnamic acid was then reduced to O-aminocinnamic acid
(Gabriel Ber., 1882, 15, 2294), and the latter converted into N-amino-
dihydrocarbostyril by the method of Fischer and Kuzel (Annalen, 1883,
221, 282).

Attempted cyclisation of the formyl derivative of (III).

(i) N-aminodihydrocarbostyril (2 g.), and formic acid (1 c.c.)
were heated together in a test-tube in a paraffin-bath for three hours,
the temperature being maintained between 180-200°. (Generally the re-
action was complete in three hours, but at times it was observed that the
reaction was not complete even on longer heating, and the formyl deri-
vative itself seemed to undergo some decomposition.). The formyl deri-
vative was dissolved in dry toluene (25 c.c.) and after the addition of
phosphorus oxychloride (freshly distilled, 6 c.c.) the mixture was gently
boiled in a reflux apparatus for an hour and a half, and then left over-
night when a crystalline substance separated. Petroleum ether was
then added, and the whole kept for sometime, and then the clear colour-
* less liquid decanted off. The residue was dissolved in dilute hydrochloric
acid, treated with animal charcoal, and the mixture boiled for 15 mi-
nutes and then filtered. From the filtrate on cooling clusters of golden
yellow needles separated, which on repeated crystallisation from dilute
hydrochloric acid, melted at 205—206°. (Found: C, 65-0, 65-19;
H, 5-1, 5-7. Hydrochloride of IV requires C, 57-52; H, 4-31%.).

On dissolving the hydrochloride in water and treating it with con-
centrated ammonia, an oily base is precipitated which was immediately
extracted with chloroform. " The chloroform solution which is highly
fluorescent, was dried, and the solvent removed. An oily residue is left
which gives highly fluorescent solutions. This base has not yet been
obtain;;d in a crystalline state,
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A dilute hydrochloric acid solution of the above base obtained from
3-5 g. of the aminodihydrocarbostyril in the manner described above was
reduced by heating with zinc dust on the water-bath for 3 hours, when
the dark brown solution turned to light yellow colour. The solution was
filtered hot from undissolved zinec, and the solution and washings made
strongly alkaline with ammonia, and then extracted with chloroform.
The chloroform solution was dried over potassium carbonate and on re-
moving the solvent and crystallising the residue a substance m.p. 163°
was obtained, which, probably, was identical with dihydrocarbostyril as
there was no depression when mixed melting point was taken with an
authentic specimen of dihydrocarbostyril. (Found: C, 72:81, 73:08 ;
H, 6-2, 6-16. The substance (V) C;,H;00N; requires C, 63-2; H, 5-8.
dihydrocarbostyril CoHyON requires C, 73-47 ; H, 6-1%.).

(ii) Attempts to convert the formyl derivative of (III) into (IV)
by the action of phosphorus pentoxide in xylene solution under the usual
conditions were unsuccessful.

Condensation of N-aminodihydrocarbostyril with formaldehyde.

(i) Aminodihydrocarbostyril (2-5 g.) dissolved in methyl alcohol
(30 c.c.) was treated with sodium bicarbonate (2:5 g.), and to the mix-
ture formaldehyde (10 c.c. of 40%) was gradually added under warming.
After all the formaldehyde had been added, the mixture was heated for
15 minutes more with vigorous shakings. The mixture was then cooled,
diluted with water, and the agueous mixture saturated with sodium chlo-
ride, when an oily substance separated which was extracted with ether.
The ether solution was washed with water and then the ether removed.
The residue was dissolved in concentrated hydrochloric acid, and the
solution heated on the water-bath for half an hour. On allowing the
solution to cool, a gummy substance separated which could not be ecrys-
tallised. On dissolving this substance in very dilute hydrochloric acid,
and treating this solution with concentrated ammonium hydroxide, an
amorphous powder was precipitated. This amorphous base was very
sparingly soluble in benzene, and ether, but readily dissolved in methyl
alecohol. It has not so far been possible to crystallise this substance.

(ii) The action of formaldehyde at the ordinary temperature was
tried, but again only an amorphous product was obtained.

(iii) The base was then treated with methylal and hydrochloric
acid under conditions similar to those recommended by Pictet and Gams
(Ber., 1911, 44, 2484). On working up the product only amorphqus and
gummy substances were obtained,
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(iv) To a mixture of formalin (2-5 c.c.) and water (1:5 c.c.) con-
centrated sulphuric acid (6 c.c.) was added all at once, when the tem-+
perature rose to 78—80° C. The hot mixture was added rapidly and
with vigorous shaking to aminodihydrocarbostyril (5 g.), dissolved in
~ concentrated sulphuric acid. Then the whole mixture was heated for
half an hour on the water-bath. On pouring the groduct into ice-water,
a voluminous precipitate (A) was obtained. The substance (A) was
fairly easily soluble in concentrated hydrochloric acid, acetic acid and
methyl alecohol. It is almost insoluble in benzene and in petroleum ether.
It is also insoluble in dilute hydrochloric acid. It has not been found
possible to obtain it crystalline so far.

The acid mother liquors from (A) on being basified gave another
basic substance.

Benzoyl derivative of aminodihydrocarbostyril and attempts
to convert it into (VII).

A solution of aminodihydrocarbostyril (1 g.) in pyridine (10 c.c.)
was treated with benzoyl chloride (-8 g.) and the mixture gently boiled
in a reflux apparatus for 2 hours. Part of the pyridine was then re-
moved under diminished pressure and the residue diluted with water,
when the benzoyl derivative separates as an oil which sets to a mass of
crystalline plates. The benzoyl derivative was agitated with very dilute
acid, filtered and crystallised from dilute methyl alcohol. On repeated
recrystallisations from dilute methyl alcohol it was obtained as plates
m.p. 168-9°. (Found: C, 72-6; H, 5-5. C;6H40:N» requires C, 72-2;
H, 5-3%.).

A solution of the benzoyl derivative (4:5 g.) in dry toluene (50 c.c.)
and phosphorus oxychloride (freshly distilled, 20 c.c.) were gently re-
fluxed together in a reflux apparatus for 1 hour, and the whole allowed
to remain overnight, when a crystalline substance separated. Petroleum
ether was added to the product, and after a few hours the supernatant
liguid was decanted off. The solid residue was repeatedly extracted
with dilute hydrochloric acid, and the combined extracts boiled for an
hour with animal charcoal and filtered. On basifying the filtrate with
ammonia, a yellow precipitate is thrown down, which after repeated
crystallisations from petroleum ether is obtained in needles, m.p. 212°
(Found: C, 81-5; H, 4-65. C;3H2.ON; requires C, 77-4; H, 4-8%.).

Quinoline-8-carboxylic acid. Quinoline-8-carboxylic acid which
has previously been obtained by other methods, is best prepared by the
following method : —To a solution of 8-thethyl quinoline (10 g) in
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dilute hydrochloric acid was added a solution of Chromium trioxide
(30 g.) in 30% sulphuric acid solution (140 c.c.) and the mixture heated
for 5 days. The mixture was then cooled and diluted with water when
much of the acid was precipitated. The precipitate was filtered, washed
carefully and then dissolved in sodium carbonate solution. On making
the solution just acid, Quinoline-8-carboxylic acid separated in a crys-
talline form (6-5 g.). It crystallised from benzene in needles, m.p. 187°.

A further quantity of the acid (about 1 g.) could be obtained in the
following manner :— °

The first sulphuric acid mother liquor is made alkaline with ammo-
nia, and the precipitated chromium hydroxide removed by filtration.
The filtrate is then treated with just enough barium hydroxide to re-
move all the sulphate. The filtrate from barium sulphate, together with
the washings, is evaporated to dryness, and the residue extracted with
benzene. The benzene extract is filtered, dried over sodium sulphate
and then concentrated to a small volume when quinoline-8-carboxylic
acid crystallises out.

The quinoline-carboxylic acid was then reduced to the correspond-
ing tetrahydro-quinoline carboxylic acid by means of tin and hydro-
chloric acid (Tafel, Ber., 1894, 27, 825) and experiments are in progress
to convert the tetrahydro-quinoline-8-carboxylic acid to (II).
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(3) AS A LITERARY CRITIC

Rasagangddhara—a work on Literary Criticism

Introduction.—Jagannatha’s Rasagangadhara is perhaps the last ori-
ginal and independent work on Sanskrit Poetics. In conformity with a
pun in the word ° ganigddhara ’ in title, the work was apparently planned
to consist of five chapters (Ananas) of which we have now got in print
only one complete and another incomplete chapter. In it the author
endeavours to harmonize the old poetical theories with the new cur-
rents of thought. It is, in other words, an attempt at re-thinking and

re-establishing the old views and as such, marks a revival in the field
of literary criticism.

Jaganndtha’s qualification as a Literary Critic

The introductory stanzas in the Rasagangadhara form a fitting pre-
lude to the independence of his arguments and theories of which our
author has made a fair display in this work. His qualifications for this
task are, as he says, that he had his scholastic training under his well-
known father Perubhatta, whose sportive glances make even stones shed
nectar ‘Q'NI‘UTTE{FT 'ﬁ!{\ﬂi EF?-.‘\"E\T g Fzar | (R. G. Verse 3); and that
he is fully confident that he reaped the maximum advantage from his
father’s instruction and training. His innate independence in the treat-
ment of the subject-matter in poetics, his harmonization of some of the
old theories with the new ones, his argumentation of those theories in a
logical method and above all, his own original apt illustrations—these—
echo and reverberate the polemical yet conclusive, pessimistic yet self-
confident sentiments of the famous poet-critic Bhavabhuiti in his Malati-

Madhava : —
‘Y arg Ffaf T TRt ST § PRafr aeafy e 9 )

eqERTA AA g HISHT @aragat s e eaiifager 2 ge’

[Malati-Madhava. Act I. Prologue—V. 6]
12
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. In his Rasagangadhara, Jagannatha is just like a pilot in the midst of
€the ocean of knowledge, steering his boat of wide, logical and argumen-
tative thoughts and finally reaching his destination of literary apprecia-
tion and true interpretation of poetry. (R. G. Verse 5). His comparison of
himself to the Mandara Mountain that churned the milky ocean in the
midst of waves and cpnfusions caused by the acquatic animals bespeaks
the imperturbable nature of the man. His extraordinary independence
in quoting his own poetry for suitable illustrations and his disregard for
other’s verses look like the impregnable power of the musk-deer to
produce kastiri, when she naturally looks down in contempt at the love-
ly and odourous flowers. (R. G. Verse 6.) Diving deep in the troubled
waters of logical arguments and refutations, Jagannatha has gained and
exhibited to the highly cultured public—Sahrdayas—the jewel of Rasa-
gangadhara, which is capable of illuminating the human mind and remov-
ing completely the pride of some of his rival Rhetoricians. (R. G. Verse 4.)

His Definition of Kdvya

The first topic Jagannatha takes up for elucidation in his Rasagan-

gadhara, is the definition of poetry. He defines poetry as ‘(‘quﬁ'ﬂl‘ﬁ:{%—
QT3 T REGY — sound expressing beautiful ideas’ and thus re-
minds us of Dandin’s definition of Kavyasarira— ‘guyssaaisaaqaTaies:’
(Kavyadarsa—1, 10) ‘ a group of words expressing pleasing ideas.” Poetic
charm (tq'uﬁ'qaf) arises from an idea which causes impersonal plea-
sure (FIHITUEIE) to trained and cultured people (Sahrdayas).
This pleasure is of a peculiar kind not commonly met with in life, When
a man is told ‘a son is born to you’ or ‘ you have come into a fortune’,
he derives great pleasure ; but this is of the personal kind and, therefore,
no poetic charm is to be found in these sentences.

Other Definitions Criticised

The definition of poetry is one of the vexed problems of literary
criticism, and in it Jagannatha, the last original writer on Sanskrit
Poetics, rises up to the point of levelling vehement criticisms against the
theories of some of his predecessors. No doubt he is a master of all
works on poetics available in his time, and he closely follows the tenets
of the most important schools headed by Dandin and Anandavardhana,
because of his firm, logical conviction and not merely from blind imita-
tion. It is in this respect that he harmonizes the old theories with the
new currents of thought. In the description of Kdvyasdarira, whether
sound {$abda) and sense (Artha) constitute Kavya or Sound alone, is
a disputed question among the.ancient and modern literary critics. ‘Mam-
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mata Bhatta in his Kavyaprakasa expressly says ‘ﬂaa"[zﬁ- qf%a'\ |HEay’
—that both sound and sense constitute kavya. Against this Jagannatha®
advances an adverse criticism. His mere reference to the experiences of
Sahrdayas (cultured men) that ‘kévya is read aloud’; ‘from kavya

meaning is understood’; ‘Kavya is heard but meaning is not

known '—would convince us that the import of the term kavya is only

Sabda (sound) and not Artha (sense). And there are no valid universal

experiences ‘ﬁ-ga-a:ﬁ'aaq‘ag((;’ (as Jagannatha puts it) capable of

proving that both sound and sense are the primary meaning of

the term—XKavya. In a similar strain he launches into a tirade against

those who believed in the Rasa-doctrine of Literary criticism (Rasava-

deva kavyam). According to Jagannatha, any expression that becomes

the real source of sesthetic pleasure is kavya, be it suggestive of Rasa, of

Bhava, of Vastu, or of Alankara. The presence of poetic merits, the ab-

sence of poetic blemishes, the abundance of poetic embellishments also

are not recognised as characteristics of poetry, though these help much

to beautify poetry.

Jagannitha’s view on Pratibhd—Mammatabhatta’s view Criticised

Among his other important and original contributions, his exposition
of Pratibha and of a poet’s sole reliance upon that Pratibha, is worth men-
tioning. Even before Jagannatha, Rudrata and others have spoken ela-
borately on this topic. Rudrata defines Pratibha thus : —

‘ gafy grgaanty ArgmAssy b

AfFur = g farRe a=ae) oRe: 0
(Kavyalankara, Adhyaya 1, Verse 15.)

Bhattatauta says : —‘qmEragagieRTmife® aiaamaary(Kavyakautuka ?)

Abhinavagupta develops the same in his Locana : — slerar 3?‘13353

fratoraraT gaT | (0. 29) ZiRR: ARRTIA FoiATEgRTaTaAIg@EaTT sy !
(p. 137, N. S. Ed.)

This Pratibha is identified with Sakti by all these critics. Bhartrhari
calls it an instinet of man. Only Raja$ekhara labours to find out some
difference between Sakti and Pratibha. He says:— ¢ SRR STEITT
afiam guaita?’  (Kavyamiméamsa. Adhyaya VI, p. 16. G. 0. S.)

&akti is the root-cause of Pratibha. The instinctive power of
human beings to learn and appreciate beautiful objects is the root-
causesof the imagination of the poets. Jagannatha does not labour much
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in explaining the import of the word, Pratibha. He follows simply
cthe popular definition : ¢ FgaFRITTIZ gﬁ; 4

Jagannatha is very particular in saying that Pratibhi is the only
indispensable factor in all cases of good and genuine poetry. In this
point he criticises Mammatabhatta, the author of the Kavyaprakasa, who

says ¢ QfRIAGUAT STHRTATRARRATTAZANG |
wA IS fRggmg=a I’
(Kavyaprakasa. I Ullasa. Karika 3.)

that Sakti, otherwise known as Pratibha, Vyutpatti and Abhyasa—these
three together constitute the real cause of poetry. This view is com-
pletely refuted by Jagannatha on the evidence of clear facts. He lays
more stress on Pratibha which is the only cause of poetry in cases of all
good poets. This fact will be clear when the sources or causes of this
Pratibha are explained. Jagannatha cites two clear instances of
Pratibha where the nature of Pratibha is different according to the
different causes—

¢ FgATAZIgENTATASsITey ’ and (R@goEgrasaE!’

He says that there are certain poets who have been inspired by Isvara-
prasada (Divine blessing) as in the case of Miuka-kavi in whom we do
not find Vyutpatti and Abhyasa. Similarly there are many who have
become poets after great labour like Magha who are, no doubt, authors
of deep erudition and experience. In the former case the poet’s Prati-
bha is the result of Devataprasada while in the latter it results from the
author’s Vyutpatti and Abhyasa. Hence in all cases of poetry, Pratibha
is indispensable and all others—Vyutpatti, Abhyasa, Devataprasada, etc.,
are only accessories.

His Fourfold Classification of Kdavya

Jaganndtha’s next important contribution is the classification of
Kavya. Traditionally we have a three-fold classification—Uttama, Ma-
dhyama and Adhama. This classification may look all right on the sur-
face, but when we group instances of some of the beautiful Gunibhiita-
vyangyas like—

¢ gAY "eeT RaavagreRc |
‘5\\
wgt | gaarha: |gw qarfe a e )
under the Madhyama variety and instances of ordinary Vastudhvani—

gaorgeqai gt Rrrafa geare: |
e Fafaee a2 sl g o’
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under the Uttama variety, we commit a great mistake. A true Sahrdaya is
sure to realize the beautiful Pathos contained in the stanza *ggq-

ar geeqp’ etc., though it is a little affected by the prominence of
Vacyartha (primary sense) in such an equal degree (if not more) as it
would do in other instances. So also the treatment of Citrakavya of
Arthalankaras and Sabdalankaras in one and the same manner and
grouping them under the main variety of Adhama, are wholly unscien-
tifie, for, many instances of Samasokti, Aprastuta-prasarmsa, etc., stand on
a par with good and genuine specimens of poetry in that they are real
sources of poetic charm.

Jagannatha has fully realised this incongruous and unsatisfactory
nature of the traditional classification of Kavya. He has, therefore, im-
proved upon it by suggesting one more variety—Uttamottama—which
comprises all genuine types of Dhvani (the Rasa and Bhava dhvanis).
The Uttama covers the ordinary Vastudhvanis (like gqﬁgﬁqﬂ along
with some of the beautiful varieties of Gunibhita Vyangya like “SAFLT-
gt geegy which he describes as the chief source of pleasure though
enslaved, by a fitting analogy— ‘ g“éaairah ql@ngﬁagraq;gaﬁm,
(just like a queen experiencing utter servitude by misfortune)
(Rasagangadhara. N. S. Ed. p. 17). Similarly, he places some
of- the best types of Citrakdvyas where Samasokti and such other
Arthalankaras beautify the primary sense, under the Madhyama va-
riety, while some minor Arthalankara Kavyas and the best types of
Sabdalankara Kavyas are grouped under the Adhama varieties. Finally,
he lays down camatkidre as a great principle in the classification of
Kavya and regards those of Kavyas that possess no beauty in sense ex-
cept in verbal puns and alliterations as having no poetic beauty at all.

His Rasa-stiitra—a paraphrase of Abhinavagupta’s commentary on
Bharata’s Rasa-sttra

Jagannatha’s Rasa-sttra is the next important part in his Rasa-
gangdidhara. There the author explains most of the interpretations of
Bharata’s Rasa-sttra, as given by his predecessors, and he finally fol-
lows the interpretation of Abhinavagupta. It is, therefore, a more-or-less
verbatim paraphrase of Abhinavagupta’s commentary on the Rasa-
stitra. According to Abhinavagupta, Rasa-realisation comes only to a
Samajika. Among those who have commented on Bharata’s Rasa-sttra
before Abhinavagupta, only Bhattandyaka has explained the fact that
mental impressions or Vasanas, would be stripped of their individualis-
tic aspects by the Bhavakatva Vyapara peculiar to a genuine Kavya.
(See Bhattanayaka below). This is further elaborated and systematis-
ed by Abhinavagupta as a vital point in Rasa-realisation,
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Rasa-realisation, according to Abhinavagupta
and Jaganndtha Panditd

Rasas are said to be nothing but the mental impressions of the
Samajikas, when they become intensified. They are divested of all
their individualistic aspects or characteristics by the alaukikae kavya-
vyapiara—ovyaijani—and in this sense they stand rather unique quite
apart from the ordinary impressions. These are realised by Pramdti,
the Inner Self, the Knower who is said to be a Self-luminous Conscisus-
ness. In the realisation of Rasa by the Samajikas, Abhinavagupta adds,
there is complete absorption (fgrgfasqegs) in the Samajika’s
mind, which is a blissful condition in its negative aspect. Here Abhi-
navagupta and other Alankarikas follow the Sankhya conception of
kaivalya which is described to be complete cessation from all activities.
This negative aspect of bliss in Rasa-realisation solves very well the great
problem in connection with the Karuna Sentiment (Pathos). How Ka-
runa (pathos) becomes a real source of literary charm is a question of
vital importance that has puzzled all the intellects of the world. The
Western critics, though they consider tragedies as sources of aesthetic
pleasure, have not yet successfully explained how pathos which would
generate sorrow and grief in the spectators, becomes a real source of
literary appeal. Abhinavagupta’s explanation by the introduc-
tion of the Sankhya conception of Kaivalya is somewhat
satisfactory. @ But later Alankarikas after Abhinavagupta whom
Jagannatha also follows, explain this problem with a reference
to the positive aspect of Rasa-realisation. The soul is said to
be, as Vedantins hold, Eternal Consciousness and Supreme Happiness
in itself.  (FFTITRTE AWCAT; A AT T, W Faranraa
oigr i) Whatever is lovable must be blissful and nobody can love
a thing which is quite inimical to his soul. To mankind the most lovable
thing is the soul and as such it is the most blissful object that can be
conceived of. The Atman’s very nature is ‘“ Bliss,” “ the Supreme Con-
sciousness ” and “ Happiness.” Now when the mental impressions in the
intensified and generalised alaukika form are presented to the soul, the
veil of dvarana is lifted up and the blissful Atman is realised in the rea-
lisation of the Sthayibhiva—Rati, Soka, etc. This realisation is called
svaripa-sukha, which is considered to be the highest Bliss conceivable.
In this way the later Alankarikas including Jagannatha sought to explain
the blissful Rasa-realisation (of all sthiayibhavas) in the positive ele-
ment itself, accepting the theory of svariupa-sukha, of the self-luminous
consciousness, the Atman, the greatest blissful state conceivable. This

is explained in the latter part, of Jagannatha’s Rasa-stitra— n‘gaﬂ'ﬁ:fs\'{a-
gaasR AwaHn aReET arEaar areaa, AaesgEega g8 q
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FAfRgaTon grafErearaasy aiRa w@: | (Here fGs@sarars
means qtgq@mq) (Rasagangadhara, N. S. Ed. P. 22).

This Praméata cannot always absorb himself in his self-luminous bliss
when he is chained. The inner self has for a moment to rise above all
the individualistic features like egotism. This will be brought about
by the removal of the veil of ignorance (Avidya) which completely
cancels the svaripa-sukha. This removal can be effected by the Alau-
kika vyapara, which is again a result of a suitable combination of the
three elements in Kavya—Vibhavas, Anubhéavas and Vyabhicaribhavas.
These three are called in a kavya alaukika, in the following way : —
When we say that Sakuntalad is the Alambana Vibhava of Dusyanta’s
love we should not consider her as the bride of Dusyanta—that indivi-
dual aspect is to vanish from the Samajika’s mind-—but as a lovely
figure painted before the Samajikas in a universal form. If the indivi-
dualistic aspect does not vanish, she ceases to be the Alambana Vibhava ;
(so also the others.) For such a universalised impression of these Vi-
bhavas, Anubhavas, etc., upon the Samajika’s mind, the masterly hand
of the poet-artist is mainly responsible ; also the successful acting of the
play by an expert actor who impersonates the chief characters; and also
the scenic arrangements, dancing, music, ete., which have very much to
do with the successful performance of a drama.

Other Interpretors on the Rasa-sutra of Bharata

Jagannatha, after explaining his and Abhinavagupta’s views on
Rasa-realisation, gives a succinct summary of the view of Bhattandyaka
who, as an elder contemporary of Abhinavagupta, is believed to have cri-
ticised in his Hrdayadarpana Anandavardhana’s doctrine of Dhvani.
Though his work has not yet seen the light of day, his exposition of the
Rasa-doctrine on the basis of Bharata’s Rasa-stitra is quoted by Abhi-
navagupta in his Abhinavabharati and Locana, which later critics have
copied with or without verbal modification.

Before Bhattanayaka came Bhatta-lollata and Srisankuka whose in-
terpretations of Bharata’s Rasa-stitra Abhinavagupta and his successors
have given in their works. Though Jagannatha has not explained them
it is necessary to reproduce them here for a better understanding of the
subject.

Bhattalollata’s View of Rasotpatti.
Of those who have commented on Bharata’s Rasa-sutra ‘%WTETEWT-

TR IR qzﬁmg:qﬁsq'ﬁ[ ? Bhatta-lollata comes first and his inter-
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pretation of the stitra as given in the Abhinavabharati and other works

emay be thus briefly stated: Rasa is nothing but the sthayibhava—
permanent mental condition—intensified by Vibhavas, Anubhavas and
Vyabhicaribhavas ; the word ‘{qeqfsg ’ in the sitra means *geqfyq ’
generation, in reference to vibhavas ; STE&H%‘ inference in reference
to anubhavas and gf?g —nourishment in reference to vyabhicari-
bhavas ; i.e., by-the vibhavas the sthayibhavas are generated; by the
anubhavas they are inferred (by others) and by the vyabhicaribhavas
they are nourished ; similarly the word ¢ gaqisr —in the compound—
T%Wla'fgqtaaqfﬁatfiﬁzﬁqﬂ > is taken by him in the sense of these
three ideas—generation, inference and nourishment which constitute the
relation of the vibhavas, the anubhavas and the vyabhicaribhavas to the
sthayibhava. So if the sthayin is intensified, it is Rasa and if it is not,
it is a bhdva.

This view has got the support of Dandin, an earlier Alankarika of
eminence—

‘Tl PTFTAT 1T ETITT=TTE: |
ATE T T KT R ATTTTIT: ||
(Kavyadars$a.)

‘ Srngara is nothing but Rati (love) magnified through the combination
of so many elements (vibhavas, anubhavas and vyabhicaribhavas).
Raudra is but anger intensified to its highest pitch.’

Defects in Bhatta-lollata’s View

. This Rasotpatti-vada of Bhatta-lollata is criticised by Srisankuka,
his successor, as follows : — (1) If Rasa is only the intensified sthayibhava,
then one has to accept various degrees of intensity according to different
persons who realise Rasa ; and (even in a less degree of intensity) one
has to say one has realised Rasa. On the other hand, it is conceded by
critics that the true Rasa-realisation of a Sahrdaya has no such distine-
tion of degrees. Moreover, as the degrees of intensity are varied, a good
number of varieties under each Rasa is to be accepted. So Bharata’s divi-
sion of hdsyarasa into six and Srngdra into ten avasthis would have no
significance. (2) It is not possible to say that in all instances sthayibha-
va is intensified. Soka, for example, the sthayibhava of Karuna Rasa, is
always by itself a strong feeling and it slowly languishes by lapse of
time and by other conditions. (3) If Rasa is generated by the causes like
the vibhavas, etc., then it ceases to be alaukika and it stands on a par
with laukikarasinubhave which may look even obscene and ‘coarse.
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(4) The important question—who realises Rasa ?7—is not scientifically
tackled by Bhatta-lollata. If it is accepted that the Samajika realises it,
the great question comes—how can the causes that exist in the actor,
generate pleasure in the spectator ?—since the cause and the effect have
to exist simultaneously in one and the same person. So he has to say
that it is an invalid perception culminating in the realisation of unalloy-
ed pleasure.

Srisankuka’s View of Rasanumiti.

On these grounds Srisdankuka rejects Bhatta-lollata’s interpretation
and gives his own theory of Rasdnumiti. According to Srisankuka, a cul-
tured spectator while witnessing in a dramatic performance the success-
ful imitation of the characters and their experiences by an expert actor,
identifies the actor with the character whom the actor personates and he
is led to infer the permanent emotions of the character—sthayibhavas
as existing in the actor. This inference is said to be the source of the
spectator’s pleasure. This inferential knowledge, for example—

¢ ARSI EATIRTAT, narRraTEaEm’
has got the actor as paksa (the minor term), the Vibhavas,
etc.,, as hetu (the middle term) and love and other sthayibhavas as
sidhya (the minor term). The experience of the spectator ‘{rfﬂsq;[’,
Sankiika describes, does not come under the well-known divisions of cog-
nitions and as such, it is to be accepted as a new variety; and it is, he
explains, similar to the experience one has while looking at the picture
of a horse— f%ra'gtq ; that is, when we look at a good-coloured pic-
ture of the horse, it seems to us galloping and we attribute to it, for a
while at least, all the qualities of the rea] horse; so also the spectator
when he is absorbed in the successful imitation of certain deeds of the
original character by the actor, identifies the latter with the former so
long as his absorption lasts; and he considers that the actor possesses
all the qualities of the original character. The citra-turaga example em-
phasizes one more point, viz., that the sthayibhava like love in the actor
is only a semblance (anukara) of the love of the original character. If
it were not so, Sankuka contends, Bharata would have said ‘@IThr-
fasqf=r: * : instead of ¢ vgfasgfa: ’ in the Rasa-siitra. So the sem-
blance of love when inferred from the vibhavas etc., is Rasa like Srngara ;
and the inference ¢ TSI @HT%QHQTT%HT:[ > for example, which
has got the semblance of love as the sddhya is known as the spectator’s
realisation of Rasa which gives him great pleasure. So, according to
Sankuka, the word ¢ Wy’ - in the shtra means ST AT T —-
the rdlation between the vibhavas, anubhivas and vyabhicaribhavas
13
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(the middle term) on the one hand and Rasa (the major term) on the

Oother ; the word ¢ @[f\qa:’ is to be inserted in the sttra; and the
compound ¢ TEfaeqld: ' means THEAT fATfT: sg@eyrad,  (medita-
tion). So the meaning of the sutra is, therefore, that through the
relation viz., sgregsgIgRAT between the vibhavas, anubhivas and
vyabhicaribhavas onhe one hand and Rasas on the other, the sthayi-
bhava is inferred as existing in the actor ; that this sthdayibhava, other-
wise known as Rasa, is incessantly meditated upon by the spectator,
when he is said to be in the supreme state of the Realisation of Rasa or
Rasa-carvand.

Main Objections—Answered

The explanation of Rasanubhava as Rasdnumiti and Rasa-carvand
answers well two objections that are generally raised against it. One ob-
jection is that the knowledge of the spectator— T{HT 53 —in the actor
is to be called an invalid cognition, since the spectator mistakes the
actor for the original character on the successful imitation of the latter
by the former. This is well answered by the fact that a valid inferential
knowledge can arise from an invalid cognition of the hetu (the middle
term) as explained above, just as the valid inference— ‘qga\ Frgrary’
arises from the invalid perception of the column of the smoke at the
sight of the column of dust. The other objection is—how does the infer-
ential knowledge of the spectator give him pleasure ? This also is ans-
wered by SriSankuka very easily : no doubt, the inferential cognitions
we have in the world are not sources of pleasure ; yet, the Kavydanumiti
—the inference in kavya, which possesses charmful sthayibhavas as its
visaya—is a fountain of joy and delight. He argues that the capacity to
create delight or sorrow does not depend upon the nature of the cogni-
tion but upon the object of it; and so the sthayibhavas while inferred
from the middle term—the charming alaukika vibhavas, anubhavas and
vyabhicaribhavas—possess an exquisite charm and as such, are capable
of generating delight in the spectator.

It may be observed here that the Rasnumitivida as explained by
Srisankuka was the model for the anumiti theory of Mahimabhatta, the
exponent of one of the anti-dhvani schools.

Bhattatauta’s Criticism of Sankuka’s Rasinumitiviada

If Bhatta-lollata’s Rasotpattivada was criticised by Srisankuka, Sri-
gankuka’s Rasnumitivida also has been refuted by later writers of
whom probably the earliest is*Bhattatauta (one of the teachers of“Abhi-
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navagupta and the author of the Kavyakautuka) whose views are sum-
marised by Abhinavagupta in his commentary on the Natya
sastra. Omne of the many objections against the Rasanumitivada
is  this: if, according to Sankuka, the emotion inferred as
existing in the actor be an anukdre—semblance—in the sense
of an imitation of the emotion of the original character, it
should be such either (1) from the standpoint of the spec-
tator, or (2) from that of the actor, or (3) from both. None of these al-
ternatives can be satisfactorily explained. It is accepted at all hands
that every case of imitation has to satisfy two conditions— (1) the
previous experience of the original—the object imitated and (2)
the on-looker’s experience of the imitator as possessing some
attributes similar to those in the object imitated. Neither the actor,
nor the spectator, has experienced the emotions of the characters, say, the
love of Rama to Sitd, either in this birth or in any one of his previous
births. Nor can it be satisfactorily explained that the actor possesses the
same mental conditions of the original characters in the play, though he
puts on the artificial costumes to produce an impression on the audience
that he is the character himself. The main difference between the emo-
tions of the actor and the character, Bhattatauta says, can be best des-
cribed by the terms jada and ajeda respectively. This is the main charge
against the Rasanumiti theory. Some more objections like the impossi-
bility of the aqu;rtrgfﬁfé' are also explained by Bhattatauta and

his successors.

Though Bhattatauta criticises the view of Srifankuka, he does not,
however, give his own interpretation of the Rasa-stitra. Most probably
what Abhinavagupta has explained might have been based on the inter-
pretation of Bhattatauta.

Bhattandayaka’s view of Rasabhulkti

Next comes Bhatta-nayaka, the elder contemporary of Abhinava-
gupta. His interpretation, as Jagannatha gives under his Rasa-sttra, may
be thus summarised : both the theories of Rasotpatti and Rasdnumiti
are untenable in that they suffer from a common defect that the perma-
nent emotions or sthayibhavas are described by both the schools as exist-
ing in the actor or in the original character, and not in the spectator who
must be considered by all as the Realiser of Rasa. Moreover, he has no
Vibhavas—the generating agents of the Rasapratiti—without which no
rasa-realisation takes place in the spectator. So he expounds his theory
of Rasabhukti by the spectator. He speaks of three Vyapdras in a kavya
— (1) abhidhd or abhidhayakatva, (2) bhiavand or bhivakatva and (3)
bhogd’ dr bhojakatva. The abhidha is cotmon to the kivya and loka,
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and its function is to convey ideas like the love of couples like Sita and

“Rama. The bhavana is peculiar to the kavya in that it strips off the indivi-
dual characteristics of the characters, viz., Sitd is cognised not as the
wife of Rama but as a lovely maiden (mteqar) only ; so also Rama,
the alambanavibhdva ; and similarly the Uddipana-vibhdvas, anubhdvas
and wvyabhicaribhdvas all of which are presented to the spectator’s
mind in a generalised form. Then by the Bhogavyidpara the spectator
completely forgets his own individual traits on account of the two gunas
of the mind, rajas and tamas, completely suppressed by the other guna,
sattva, the preponderance of which produces illumination of the mind
and happiness to man. Here Bhattanayaka has closely followed the San-
khya philosophy which explains the mind as a compound of three gunas
—sattva, rajas and tamas, the preponderance of sattva giving illumina-
tion, that of rajas, unsteadiness and that of tamas, inactivity. This enjoy-
ment of Rasa by the spectator is impersonal in character and so is differ-
ent from the enjoyment of pleasure in the outside world. It is also dif-
ferent from that of a yogin who sees Atman only. Still the spectator’s
pleasure is described as an approach to the Atmananda of the yogin.
According to this view the word ¢ {¥eqfs:’ in the stitra means
bhukti—enjoyment.

Navyas’ View

After the elucidation of Bhattanayaka’s view Jagannatha takes up
the view of the ‘ Navyas’. The Navyas do not accept the function of
kavya—generalisation (@rereoitsRTony );  but they consider sahrda-
yatva as a defect (g}}q) in the spectator, which makes him, while wit-
nessing a play, mediate upon the original character and identify himself
with the latter, so much so that there arises in him for
a while an anirvacaniya pleasure (just like the anirvacaniya silver
on the nacre). This is called the realisation of Rasa. It lasts so long as
his meditation (\rgar) continues. The propounders of this view,
however, accept the vyafijani vyapara which, they say, suggests to the
spectator through the vibhavas, anubhéavas ete., described in the play,
the love of the hero to the heroine and kindles his sahrdayatvadosa
to action which leads him to the identification of himself with the charac-
ter and to the blissful realisation of Rasa.

The objection how an anirvacaniya rati or foka gives pleasure or
sorrow, is answered by this school of critics by the explanation that there
is a great difference between the world and literature ; and that in lite-
rature, the anirvacaniya love or grief produces only pleasure in the spec-
tator, whether in the world, that would result or not in real love on grief
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to the person concerned. That is the greatness, they say, of literature
which affords pleasure to all alike through the extraordinary power—

Vyafijand—‘siqe & S I9CT REFSATALCA ARA [, Ta015qT Acgongt
AlY TwF: IIAT AREASTHRE FAgta | e & sadha
FETATTIA:  SATEATG:  TATOMITHAT LA !

(Rasagangadhara N. S.Ed. P. 26.)

Other Views

After the Navya view Jagannatha deals with many other views in
the interpretation of the Rasastitra, which are of minor importance. The
exponents of some of these views do not accept the vyafijand vyapara
and anirvacaniya khydti in poetry. The spectator, on witnessing the suc-
cessful personation of the alambanavibhavas like Dusyanta and Sakun-
, tala® by an expert actor, identifies himself with the original character—
Dusyanta—in his love with Sakuntala, and this identification gives him a
thrill of pleasure. They also emphasize that such an identification would
not result in the ordinary world in the realisation of Rasa.

¢ Santa’ as’a separate Rasa and ¢ Bhakti’ as a bhava only

In his long discussion of various aspects of Rasas, their mutual ag-
reeableness and disagreeableness etc.,, in a Kavya, Jagannatha estab-
lishes the distsinct aspect of Santa sentiment on the lines enunciated by
Anandavardhana and Abhinavagupta. He also draws special attention
to the fact how possibly Bhakti can be called a separate Sthayibhava or
Rasa, if Srngédra is so. To this he does not give any satisfactory solution.
He suggests on the authority of Bharatamuni and other eminent lite-
rary critics, that Bhakti is only a bhdva and not a Rasa, when it has re-
ference to I§vara; in other words, Rati is called a sthayibhava or Rasa
when it has reference to a lovely damsel while it is only a bhava (emo-
tion) when it has reference to God.

Virodha and Avirodha in Rasas

In the question of the combination of the various agreeable and dis-
agreeable Rasas in a literary work, he is a close follower of the aucitya
dictum as enunciated by Anandavardhana which is closely followed and
systematised by Ksemendra—

¢ TARIHTES AFTTEITET KO |

afrs Rreraraeg caenafaaagr
{Dhvanyaloka, Udyota III, N, S. Ed. P. 145.)
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Aucitya is nothing but the propriety and adaptability of various elements

%in a Kavya. Here Jagannatha makes rather a rough analysis how Rasas
can be harmoniously blended. He suggests the possibility of the happy
combinations of Vira and Srigara, Vira and Adbhuta, Vira and Raudra,
Srngara and Adbhuta, and Srngara and Hasya. But he does not sanction
under ordinary circumgstances the combinations of Srangara and Bibhatsa,
Srngara and Karuna, Vira and Bhayanaka, Santa and Raudra, and
Santa and Srhgara. But we have generally seen the happy admixture
of Vipralambha Srngara and Karuna, sometimes most of the Rasas are
delineated to heighten the main sentiment as in Bhavabhuti’s Malati-
madhava. This depends mainly upon the masterly skill of the artist-
poet.

In this connection Jagannatha explains the probability of disagree-
ableness of two or more Rasas in a Kavya, (i) if one hero
is delineated to be the Alambana Vibhiva of two opposing
Rasas—Vira and Bhayanaka, etc.; or (ii) if the realisation of one
Rasa obstructs the realisation of the other, (because the two Rasas are
diametrically opposite to each other). (i) In the first instance Jagannatha
answers that the disagreeableness can well merge into agreeableness
when the two Rasas are delineated in two different Alambana Vibhavas:
e.g., Rama, the hero of the Ramayana, is described to be a character of
ideal heroism (Vira) and his heroism is more exemplified when he is
described as the destroyer of Ravana, the counter-hero (q%arqaﬁ)
who is created as the very personation and cause of terror (Bhaya).
Here the delineation of Vira and Bhayanaka Rasas in two different Alam-
bana Vibhdvas solves to a great extent the question of their disagree-
ableness. (ii) Again when in the delineation of two rasas opposite to
each other another Rasa intervenes, as in the case of the delineation of
Adbhuta between two opposite Rasas—Santa and Srngira, the disagree-
ableness of these two sentiments is not felt as in ordinary instances.
Here Jagannatha cites a concrete instance from his Akhyayika (proba-
bly the Yamuna-varnanakhyayika, which is now lost to us): there at the
outset, the saintly qualities of Sage Svetaketu at the hermitage of Kanva
are described so as to impress on the reader’s mind the elements of calm-
ness and serenity, dissociation from temporal pleasures and final renun-
ciation—Santi. At the end of this, the element of wonder is strikingly
suggested by the passage—

‘Fhitgrarrfeard seq; Risaafai=n asacaarar aglar i
(Rasagangadhara. p. 47.)

“what a figure is this which has not yet come within human compre-
hension; extraordinary sweetness does (his) speech possess.” " After
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this comes a beautiful description of the damsel varavarnini, who is made
by thé poet as the object of love in the story.

Similarly through the intervention of Virarasa, in the admixture of
Sringara and Bibhatsa in a Kavya, there is no room for the disagreeable-
ness of the two opposite Rasas.

Gunas and their Relation to Rasa

The next important topic in the Rasagangadhara is the discussion of
Gunas—poetic merits. Gunas are merits in poetry when they are con-
ducive through the Sanghatand or combination of select letters, words
and phrases even to the development of a Rasa. Or Sanghatanas rest in
the poetic merits both of sense and sound and they, when revealing the
sweetness, lucidity, vigour or such other characteristics of these poetic
merits, reveal or suggest fully to the readers the developed Rasas—
Srngara, Vira or other—as the case may be. This is what Anandavar-
dhana has propounded (in the third Udyota of his Dhvanyaloka) about
the Gunas and Sanghatanas in a Kavya, in the following verse : —

< JponiITEA (agea ArgAiFeatE |ar |

TEraiwad Tgfad agearsaat W’
Dhvanyaloka. Udyota III, Karika 6 (p. 134.)

And he emphasises that the principle of Aucitya in both Vakta (spea-
ker) and Vicya (thing to be spoken of) in a kavya is to be fully observ-
ed by a poet in successfully developing a Rasa. Following this dictum
of aucitya fully, Jagannatha classifies Gunas into three—Madhurya
(sweetness), Dipti (brightness or vigour) and Prasada (lucidity). This
three-fold classification of Gunas is also acceptable for Anandavardhana.
But Jagannatha, in assigning these Gunas to various Rasas, follows close-
ly Mammatabhatta, the post-Dhvani representative and not Ananda-

vardhana and Abhinavagupta.

The Madhurya guna is found in Karuna, Vipralambha and Santa,
its prominence being greater in the second than in the first and much
more intense in the third than in the first two. So also, the ojas or dipti
(vigour) is characteristically suggestive of Vira, Bibhatsa and Raudra,
their intensity being greater in the latter than in the former. Some view
that the Rasas—Adbhuta, Hasya and Bhayanaka—possess the properties
of both madhurya and dipti; but others opine that they too like other
Rasas possess only prasada (lucidity), which is a guna quite common to

all nire.Rasas.
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But Anandavardhana and Abhinavagupta explain these three gunas
¢in a slightly different manner. Madhurya and dipti are quite opposite
to each other and as such madhurya rested in isolation in Karuna and
Vipralambha Srngira; so also dipti with Raudra, Vira and Adbhuta.
In Hasya there is a happy admixture in an equal degree of these two—
madhurya and dipti ; in Bhayanaka and Bibhatsa, dipti is found in abun-
dance while madhurya is only to a lesser extent. In Santa, in variance
with circumstances, dipti and madhurya are found, sometimes to a high
degree and sometimes less. And prasada is the vitally important guna
in all nine Rasas.

In this connection, Jagannatha also gives a detailed exposition of
the ten Gunas as pertaining to both Sabda anl Artha, as expounded by
“ Jarattaras ”—Dandin and such other ancient Alankéarikas older than
Anandavardhana and Abhinavagupta. He also enumerates all that is
not desirable in a Sanghatand on which depends the delineation and
development of one or more sentiments by the artist-poet in a kavya or
drama.

(To be continued)



The Date of Sri Madhvacarya
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I

Chronology being admittedly one of the weak spots in Indian His-
tory, there is always room for a delightful variety of opinions regarding
the date of any celebrated writer amongst experts. The case of Madhva
is no exception to this rule. Several dates, ranging from the twelfth to
the thirteenth century have been suggested! and in the interests of his-
torical truth, it is proposed to examine some of them and fix a date

which would be in accord with the literary and epigraphic data availa-
ble.

At the outset there are the tables of the Uttaradi and other Mutts
which give Saka 1040-1120 or 1118-1198 A.D.'2 as the date of Madhva.
But, as pointed out by the late Dr. Bhandarkar, long ago, some of the
old Mutt lists examined by him bore no Saka date but merely the names
of the cyclic years. The corresponding Saka years were evidently the
result of latter-day conjecture and calculation. But they cannot be
taken as final in view of a serious conflict wtih the data furnished by the
Inscriptions of Narahari Tirtha — (to be referred to presently)—on the
one hand, and the express statement of Madhva himself in his Mahdi-
bharata-titparya-nirnaya, on the other, giving his date as 4300 years
after Kali : —

=g aEe Pt 1@ gTeaTi g FS TIISAT |
Sta: gatawag: @ W geatire gftaanre i
(Mbh. T. N. xxxii, 131).

1. We shall not of course discuss the preposterous statement of Mackenzie that
“ Madhv founded a sect of Vaisnavism about the year 1850 ”—p. 12, Mackenzie Coll.
D. C.; H. H. Wilson, Calcutta, 1850.
1a. K. V. Rangaswami Iyengar and von Glasenapp also seem to have been
fascinated by this date. Prof. S. Subba Rau too adopts it with a slight modification :
1103-1198.
14
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Dr. Bhandarkar and C. N. Krishnaswami Iyer? took their stand on
&éhe passage from the Tatparyae-nirpeye just referred to and argued res-
pectively for 1198-1276 and 1199-1278 A.D. as the most suitable dates.
But these dates also suffer from the same contradiction which they
entail with the Inscriptions. This will be made clear presently.

Dr. Radhakrishnan and the District Manual of South Kanara, give
1199 as the date of Madhva’s birth. But the egregious blunders com-
mitted by that august monument, the District Manual, in giving the
place of Madhva’s birth as Kalyanpur, instead of the correct Pdjaka-
ksetra®—which lies a few miles off Udipi in a different direction from
Jthat of Kalyanpur)—and in asserting that Madhva went over to
Vijayanagar at the invitation of certain Srngeri Monks,?® are sufficient
proofs of the worthlessness of its testimony in any serious investigation
of the problem.

C. M. Padmanabhacar* and C. R. Krishna Rau® have, in their books,
discussed the question at some length, and arrived at 1238-1317 A.D. as
the correct date of Madhva. The present writer finds himself in agree-
ment with their conclusion though not in every instance with their
particular arguments therefor.

I

The inscriptions of Narahari Tirtha, one of the four direct disciples
of Madhva, offer substantial help in determining the date of the Acarya.
Narahari Tirtha is known to have acted as Regent for nearly twelve
years during the minority of Narasimha II, the Eastern Ganga ruler of
Orissa. His former name was Svami Sastrin and both he and his father
seem to have held high offices in the State. Narahari Tirtha’s inscrip-
tions in Kalinga range from 1264-1294 A.D. But apart from the semi-
poetic and semi-mythical account of the Narahari-yati-stotra, © nothing

is known about the precise reason for and exact duration of the Re-
gency. But it is certain that Narahari Tirtha was at the zenith of his
power in 1281 A.D., the year of his famous Sriktirmam Inscription which

2. Sri Madhvacirya, His life and Times, (Three Great Acharyas, G. A. Nate-
san).

3. This mistake is studiously echoed by J. E. Carpenter in his Theism in Midie-
val India, p. 406.

3a. The city of Vijayanagar itself was founded in or about 1336—nineteen years
after Madhva’s departure! Vide. Sewell. p. 19.

4. Life and Teachings of Sri Madhva (Progressive Press, Madras).

5. Sfi Madhva, His Life and Doctrine, Bhaskara Press, Udipi, 1929

6. Published in the Stotra-makadadhi, Belgaum.
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makes a special reference to his rule over the Kalingas and to his pre-
ceptor Anandatirtha ? (Madhva).

Narahari Tirtha was converted by Madhva at Rajahmundry,
along with his {friend Sobhana-bhatta, the future Padma-
nabha Tirtha—on his way back to Udipi from the first North
Indian tour. This event, to judge from the ingcriptions of Narahari
Tirtha, seems to have taken place in or before 1264 A.D ; for, the earliest
of them is dated 1264 and we find Narahari Tirtha called therein by the
ascetic title of Sripdda. From this we can easily deduce the date of
Madhva, who could not, at the time of the conversion, have been very
much older than his disciple. Assuming that Narahari Tirtha was about
forty years of age at the time of the Srikirmam Inscription which refers
to the wars of conquest against the Sabaras® and his prowess as a swords-
man,” we may safely place his date of birth about the year
1241. He was thus about 22 years old at the time of his conversion in
or before 1264. Assuming that the Acirya himself was just a few years
older than the disciple, we may not be far wide of the mark if we cal-
culate the former’s age as twenty-five or so at the time. This gives us
1238 A.D. or thereabouts as the probable date of Madhva’s birth. Now
the cyclic year of the Acarya’s birth is universally believed to have been
a Vilambi and that of his departure from the world as a Pingala. Turn-~
ing round, we find that 1238 A.D. is precisely a Vilambi and 1317 A.D.

the Pingala corresponding to it.
111

It will now be possible to see wherein does the defect in the theo-
ries of Professor S. Subba Rau, Bhandarkar, C. N. K. Iyer, ete., lie. The
Inscriptions of Narahari Tirtha carry us as far as 1294 A.D. and the

- earliest of them is dated 1264 A.D. The Mutt date which is religiously
upheld by S. Subbarau, has absolutely no room for Narahari Tirtha
and his meeting with Madhva. What is more funny in it is that it makes
Madhva depart from this world sixty-six years before the very first and
ninety-six years before the last-recorded inscription (1294 A.D.) of Nara-
hari Tirtha—one of the four disciples actually converted by the Acarya !

7. QTACTAIT NI TTATETAT |
FF ST ERATIEAITSAA ST T 1l
ATATS IHGTATA (RGUIe A THRATN |
FATSHT AT ST HACRTSTIETTNN
8 FEY T=FIATLONA JATIA R (BAAVSTINNG !
9, Y FFTASHAA AlLAT @R A |
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The dates sponsored by Bhandarkar and C. N. K. Iyer are equally
@efective. For, though to a certain extent they cover at least a portion
of the period of the Inscriptions (up to 1276 or 1278), they still lead to
the ludicrous conclusion that Madhva’s first North Indian tour was
undertaken somewhere about his sixty-fourth year or so and finished
in his sixty-sixth year! The first North Indian tour was the beginning of
Madhva’s victorious career and it was then that two of his earliest works
the Gita-bhasya and the Brahma-siutra-bhdsye were for the first time
published. Surely, surely, this could not have been in his sixty-sixth
year ! !

. The acceptance of the dates mentioned by the Mutt lists, Subbarau,
C. N. K. Iyer and Bhandarkar leads to a further conflict with the ascer-
tained contemporaneity of Aksobhya Tirtha (one of the four disciples
of Madhva) with Vidyaranya'® (1302-1387) .11 Everything fits in admira-
bly if we adopt the date 1238-1317 A.D. as suggested by the Inscriptions.
It not only renders possible the contemporaneity of Aksobhya and Vid-
yaranya ; but what is more, serves to place the debate between the two
at a maturer period in Vidyaranya’s life: say about 1355 A.D. It fully
meets the requirements of the Inscriptions. For it must be pointed out
here that all such Inscriptions of Narahari Tirtha as contain a reference
to Madhva—especially the Srikiirmam Inscription of 1281, refer to him
in terms which imply that the Acarya was living then in flesh and blood.
But according to the theories of C. N. K. Iyer and Bhandarkar, not to
speak of those of the Mutts and Subbarau, the Acarya had departed
this life years earlier ! Such a position seems to be clearly erroneous.

v

1238-1317 A.D. is thus in every way the most suitable date. No
doubt it has got to explain a small numerical discrepancy with the date
pre-supposed by the passage in the Tdatparya-nirnaya. But then, such a
discrepancy will arise only if the passage were understood literally. It
is far more probable that it embodies merely an approximate estimate of

10. There are evidences to show that Aksobhya Tirtha engaged Vidyaranya in
a debate on the purport of the Tattvamsi-text. This is attested by Visistadvaitic
tradition too. But according to Bhandarkar and C. N. K. Iyer, Aksobhya must
have died in 1324 or 1326 A. D. and presuming the debate to have taken place a few
years earlier, we will bhe committed to the absurd position that it took place when
Vidyaranya was hardly nineteen.

11. Date as given in Dr. S. Krishnaswami Iyengar’s So'wrces of Vijayanagar
History.
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the date of Madhva’s birth. ‘Four thousand three hundred years after
Kali’ is only a rough estimate. Taking the date in terms of centuries, 5
the difference between 4300 years Kali i.e., 1199 A.D. and the date that
we have worked out viz., 1238 A.D. is only thirty-nine years, which is
hardly appreciable in what is assuredly mot an epigraphic record.
Indeed, it is but right and reasonable to subordinate literary
testimony to epigraphic evidence in such cases and explain
the former in as natural a manner as possible for the simple
reason that the literary evidence is ‘grgs1xr’ while the epigraphic is
JatghRT’ Dr. H. Krishna Sastri, the Editor of the SriktGrmam Ins., in
order to escape the difficulty, had pronounced the text from the Tdtparya-
nirnaya to be an interpolation. But this is both needless and impossible.
The peculiar awe and veneration in which the utterances of Madhva are
held by his followers are enough to deter any such desire for free-lance
interpolation by a later writer. C. N. K. Iyer, therefore, rightly refuses
to accept Krishna Sastri’s facile plea of interpolation. C. M. Padmana-
bhacar passes over this point with a more or less patronising remark
that “ the verses look as if Madhva himself had given the date of his
birth as 4300 Kali” (p. 25). But, the difficulty, cannot be so
summarily solved. I Dbelieve that the explanation offered by
me is about the best that could be advanced. C. N. K. Iyer however,
seeks to discredit C. M. Padmanabhicar’s date on the ground
that on that view ¢ VidyaSamkara is left out of acecount which
is not desirable ; for, next to the Guru (Madhva) himself, he is the chief
actor in the ‘play ’ as will be shown below.” I have but recently proved
the Madhva-Vidyasarnkara meeting to be a fiction and in the light of
the evidence adduced in my paper on the subject,’? C. N. K. Iyer’s
rejection of C. M. Padmanabhacar will hardly stand scrutiny.

v

Syt. Vindhyeévari Prasad Dvivedin, at the commencement of his
Sanskrit introduction to Nimbarka’s Brahma-sitra-bhdsya, remarks 13

12. See my paper : The Madhva-Vidyasamkara Meeting—a Fiction—in the Jour-

nal of Annamalai University, Vol. III No. 1L
1% ¢ QIOETTIAY AT FACATHET TN TCTHTT TEaTSTaET
FEEATOT DEGTIHT T gEegieraaHm afyarEa Leee R
FOITITESET tl’ﬁﬁ Wﬁr&-};: gaaaq |’ Syt Dvivedin has not properly
E;;lnctuated his sentence. The ascription of Madhva to the reign of Kumarapala, has

evidently nothing to do with Merutunga. Much confidence cannot be placed on
Gada’s Sampraddyapradipa which was written about the close of the sixteenth

centur;f ol later.
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that the Sampraddyapradipe places the birth of Madhva in the regin of
Kumarapala of Gujerat and that the latter’s coronation is reported by
Merutungacarya in his Prabandha-cintamani, to have taken place in Sam-
vat 1199, (1142 A.D.) Kumarapala is known to have ruled till 1174 A.D.
If we accept the foregoing story, we must find for Madhva a date of
birth between 1142 ?nd 1174. But it is not till four years dfter the de-
mise or twenty-four years before the coronation of Kumarapala that we
get a Vilambi :—1178 in the one case, and 1118 in the other. Both the
dates are outside the scope of Syt. Dvivedin’s estimate: FRITIIZE
T UFAFAY during the reign of Kumarapila”. The first of these is,
curiously enough, the same as the Mutt date and has to be rejected for
reasons already specified. The second too is equally defective in so far
as it would place Madhva’s exit from the scene of his mundane activi-
ties eight years earlier than the date of Narahari Tirtha’s first inscrip-
tion! Abiding and irremovable contradiction with the epigraphic evi-
dence thus threatens to be the characteristic feature of all the dates
earlier than 1238 A.D. Syt. Dvivedin's date is no exception to this.

VI

Professor S. Subbarau, in his English introduction to his transla-
tion of Madhva’s Gitabhasya (Madras 1906), upholds the Mutt date with
but a slight modification : —1103 or 1107-1199 A.D. He considers that
1199 was the year of the Acarya’s first anniversary and that by some
confusion it came to be mistaken for the actual date of birth ! A rather
startling suggestion to proceed from such orthodox quarters! He does
not, however, enlighten us as to how Madhva himself came to confound
the date of his first anniversary (if he knew when it would come) with
that of his actual birth * and give the former instead of the latter in
his Tatparya-nirnaya! Or, we don’t know if the passage is meant to be
dismissed as an ¢ interpolation’ by Prof. Subbarau too.

However that may be, the Professor almost swears by the Mutt
list and seeks to reject the evidence of the Inscriptions on entirely feeble
grounds. For instance, he says that “ if the date of the Inscription is to
be taken as what it purports to be (as if he could actually challenge
its veracity !), Narahari Tirtha should have lived for 53 years there-
after ; but the Mutt record (again an appeal to the Mutt record) shows
that he could not have lived for more than 16 years after he resigned the

. 14. " Madhva is quite clear that he was born about 4300 Kali: S ga'-
~ o
ATAT:  The term FT: cdnnot possibly stand for demise!
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Regency ” 13 i.e., till 1216 A.D. according to his calculation. But the Ins-
criptions reveal him in flesh and blood in the years 1264, 1281 and 1294.
Are these successive records of Narahari Tirtha to be put down as down-
right forgeries in order to defend the infallibility of the Mutt records ?

The only explanation which the Professor deigpns to give of the ins-
criptions is that “ being given the year of his (Narahari Tirtha’s) demise
as Srimukha, the date might, under some confusion, (what confusion,
when, how and why it resulted, we shall never know) be commuted to
be 1136, 1199 and 1256 of Salivahana—the last date corresponding to
1333-34 A.D.” and forthwith opines ‘ that the original date Saka 1136
(for Narahari Tirtha’s demise) is really advanced by two cycles” !
Something like Fergusson’s theory of the Vikrama Era having been ante-
dated by six centuries! DBut all this is no explanation of the
dates of the various inscriptions of Narahari Tirtha. Surely,
this theory of advancing the date by two cycles cannot apply to
Narahari Tirtha himself ! If the dates of the several inscriptions are to
be looked upon as having been advanced by two cycles, one must answer
the question of who did it ? If the original dates of the Inscriptions are
all right and one’s quarrel is with their interpretation by modern Re-
searchers and the staff of the Archseological Department, what alternative
interpretation of the dates is the holder of such a view prepared to put
forward ? These and similar questions will have to be answered before
one can expect a facile theory of “ advancing dates ” by cycles at plea-
sure, to be accepted. ’

Professor Subbarau makes one last desperate attempt in defence of
the Mutt dates by laying emphasis on the “ circumstance of Madhava-
carya quoting from the commentaries of Jayatirtha ” in his account of the
Piarnaprajiia system, in his Sarvadar$ana-samgraeha. IHis next argument
from this is that “ Madhavacarya was a century later than Jaya-
tirtha ” and at least “two centuries must have elapsed before Purna-
prajfia’s system could have been recognised as deserving a place among
the older Dars$anas.”

It never occurred even to an astute critic and lawyer like C. M.
Padmanabhacar to- question the premise of Prof. Subbarau’s reason-

15. I have purposely refrained from introducing the story of the idols of Mila-
rama and Sitd reported to have been brought by Narahari—as in my opinion, this
incident cannot help us in fixing the date of Madhva. The traditional view that
Narahari resigned his Regency in the same year as Madhva disappeared from vision,
seems to, me to be clearly untenable. This questicgn cannot, however, be discussed
here.



252 UNIVERSITY JOURNAL

ings. He took “the circumstance of Madhavacarya’s quoting from the
commentaries of Jayatirtha” for granted on the Professor’s
assertion to the effect and proceeded to account for it otherwise. I had
my own doubts about the circumstance of Madhava’s quoting from Jaya-
tirtha’s works when I read the Professor’s plea. I found
on careful examinetion that my suspicions were confirmed. For
truth to tell, there are no citations from any work of Jayatirtha in the
Sarvadariana-samgraha. The only quotations there, under the Purna-
prajfla-darsana, are from the works of Madhva himself such as the Vis-
nutattvanirnaya.. Of course, Madhava speaks, towards the end, of certain
commentaries on the Bhiasya of Madhva%; but the reference not
being specific, no conclusion can be drawn from it. And for aught we
know, the reference might as well have been to Pre-Jayatirtha commen-
taries on the Bhasya such as the Sattarkadipdvali and the Tattvapradipa.
The Professor’s premise was therefore purely fictitious and imaginary.
When I recently drew his attention to this circumstance, he promptly
admitted in the course of a communication 7 that what he had original-
ly written was due to inadvertence and that I may neglect it and evolve
my own theory or explanation. This point therefore need not be la-
boured further.

The other opinion regarding the posteriority of Madhava to Jaya-
tirtha by one century, is equally erroneous. In the first place, it must be
settled whether Madhava and Vidyaranya are to be kept distinct or iden-
tified with each other. If the former be the case, then Madhava’s poste-
riority to Jayatirtha by one century, even if it could be proved, will
have no bearing on the date of Madhva. If the latter be the case, we
have every evidence to show that Vidyaranya was a contemporary of
both Aksobhya Tirtha and Jayatirtha. The Jayatirthavijaya records a
meeting between Vidyaranya and Jayatirtha. Prof. Subbarau’s theory
makes all this a veritable impossibility. As for Madhva’s system acquir-
ing enough importance in the eyes of Madhava even before the lapse of
a century, suffice it to say that it had done so for reasons best known to
Madhava himself ! 18

16, [XTErIas TR | AeATAEgAaTeTSTEa ) gesay |
(S.D.S1).

17. In the course of which he says, “ As for the question you have raised, you
may take it that I was wrong in using that phrase. So you may neglect it and
evolve your own theory and explanation.”—(dated Tirupati, 13th Sept. 33.)

18. It is suggested that Aksobhya Tirtha’s historic debate with Vidyaranya
was still fresh in the mind of Mé(dhava and that try as he might, he coulgl not shake
it off. )
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We may therefore take it that 1238-1317 has every right to be re-
garded as the correct date of Madhva,—a position which receives addi-:
tional corroboration from traces of the Acarya’s acquaintance with
the works of Sriharsa and Anandabodha.

Of Sriharsa’s date itself we are, happily, in no doubt. He lived en-
tirely within the twelfth century (c. 1150 A.D.) ihnd his patron Jaya-
candra of Kanouj was dethroned in 1195 %, Madhva makes passing re-
ferences to Sriharsa’s destructive dialectic in his Anuvydkhyana.?? Jaya-
tirtha informs us that the Acarya sets himself in his Kathdlaksana to op-
pose the twofold classification of Katha into Vada and Vitanda alone, pro-
pounded by Sriharsa.?! Positing an interval of about a century between’
these two, we arrive at the 13th century as the probable date of Madhva.

As for Anandabodha, it is rather difficult to determine his date and
Doctors of Advaita Vedanta are themselves uncertain about it. It
would save a great deal of trouble if anything could be discovered re-
garding his chronological relation to Sriharsa at least. One thing at
least is certain viz., that Citsukha, who is stated to have lived
about 1250 A.D.22 commented upon the Nydyamakaranda of Ananda-
bodha. Seeing that Citsukha has not only commented upon Ananda-
bodha but also quotes from his other works and criticises®® his views in
his Tattvapradipa, an interval of a hundred years at least seems to be ne-
cessary between the two. This would place Anandabodha well within
the twelfth century.

Now, it would appear from Jayatirtha’s commentary on Madhva’s
Mayavada-khandana that he understands the Acarya in a certain con-
text 2 to be refuting the particular explanation of the nature of Avidya-

19. Das Gupta, History of Indian Philosophy, Vol. 2, p. 126.

20. gf¥ ArFFa (FagaNsaanuE |
ArAgaty gE: enfafy arwlraEar ) (Anoyikhyin i, 4).
Vide Khandena Pariccheda I. p. 20. Choukh. Edn.

2l FEYEART FATA Grqaeqqy  (Khandanai, p. 234)

T O FATRT oA A2 |

o2 > oafy st .. 5 asvade facwr wafia
a‘-ﬁ'ﬁa % g9 g (Kathdalaksana-Tikd.)

22, M. Hiriyannpa, edn. of Istasiddhi, (introd. p. xiii).

23. See p. 56 of Tattvapradipa, Nirnayasagar Press, ’15.

2. TR TIATRAEE qgaARany e
‘15
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nivrtti called the (QE[ANHKITAT) which is ascribed to Anandabodha.?s

¢This again will suggest for Madhva a date somewhere in the thirteenth
century. These considerations, however, can only render nugatory the
early date suggested by the Mutt lists, Prof. Subbarau, von Glasenapp
etc. But they cannot decide the issue against Dr. Bhandarkar’s date :
1198-1276 A.D. which{ still allows room for Madhva’s posteriority to Sri-
harsa and Anandabodha.

If the precise chronological relation between Madhva and Citsukha
could be ascertained, it would solve the puzzle of the former’s date, in
no time. But unfortunately, we have no means of arriving at any posi-
tive and direct evidence which could throw any light on this point. All
that we know is that Jayatirtha who flourished about 1360 was quite fa-
miliar with the Tattvapradipa of Citsukha which he quotes and refutes
in his Nydyasudhd®® as well as in his Tattvanirpayatikd. He
was probably a century or so later than Citsukha. If the interval be-
tween the two were assumed to be anything less than that, we should
expect to find Citsukha put down as a contemporary of Madhva—ifor
Jayatirtha himself succeeded Madhva on the Pitha only 48 years after the
latter’s departure. If Citsukha were thus a close contemporary of Madhva,
we may very reasonably expect him to reveal an intimate acquaintance
with the doctrines of his successful contemporary. But the works of
Citsukha especially his Tattvapradipa betray no trace of acquaintance
with the new philosophy of Madhva. Now, Citsukha was a powerful
writer of the Advaita Vedanta who applied the destructive dialectic of
Sriharsa to a refutation of the realistic edifice of his times. Throughout
his work his merciless criticisms of the categories of Realism are urged
against the Nyaya-Vai$esika and Mimamsaka Realists. In attempting to
refute the concept of difference (ﬁ‘;{ ), he confines himself to the views
of the above-mentioned. In drawing attention to the confusion and fal-
lacy which any attempt at defining or conceiving of bheda entails
he shows himself utterly unaware of the doctrine of Visesa propounded
by Madhva which is precisely intended to remove such defects. In notic-

25. This particular explanation of aﬁg‘fﬁg{% is older than Anandabodha
who is indebted to the author of the Istasiddhi for the same. But it is probable that
Jayatirtha considered Anandabodha to have been meant—to judge from the Karika
(;i' gq{ga\) he cites from the Nydyamakaranda. He does not however men-
tion Anandabodha by name; which is done by his commentator :

AAFAIMRAATINICANGHS STTSGATIRA | ’
26. ‘See pp. 62-63 etc. of Nydyasudhd, (Kumbakonam Edn.) where Citsukha’s

arguments in favor of YTI®IFTA (p. 58.) are fully quoted.
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ing the objections against the concept of Anirvacaniyatd urged by the
Realists, he makes no attempt to reply to Madhva’s objection :

AJEFTANTH ATTTTHET (2 |
AWITHTNIAT T AKX FRavae |

In refuting the Dualistic interpretations of Srutitexts like Ekameva-
dvitiyam, Tattvamasi, ete., he does not seem to have been aware of Ma-
dhva’s interpretations. It seems probable therefore that Citsuka had
really preceded Madhva by half a century at least.?” Such an assumption
would also very well explain the renewed attempts of Madhva to revise
and perfect the definitions and the logical, epistemological and metaphy-
sical categories of the earlier Realistic schools in such works as the
Pramina-laksana, Kathi-laksana, etc. '

1238-1317 A.D. thus seems to be the only date which is capable of
adequately explaining the largest number of facts connected with

Madhva.

27. One may expect Citsukha to have made passing references to Madhva’s
interpretations—at least for the reason of their striking novelty in the field of
Vedanta, if not for that of their high antiquity and established eminence in his times.
The priority of Citsukha alone will account for his complete silence on such a novel
but none the less substantial doctrine of Visesas, adumbrated by Madhva.
Perhaps Madhva’s acquaintance with the works of Citsukha might be pre-
sumed—tho’ the evidence is not particularly clinching—from such statements as:

7o Hat o TAAAl EEAE q¥I ; wQwEiEa e f& §asta
(Madhva, Ait. Up. ii, 2) which reecall Citsukha’s: yspHcIITTcAA: EAARTATH

Yoo TAETARTITAT FARFIAACTAITIFIG,  (Tattvapradipa, . 25).



Studies in Jaimini
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The Mimamsa Satras of Jaimini seek to investigate the proper
meaning of the several disputed passages occurring in the Karma-kanda
of the Vedas. A study of these sutras is instructive in many ways.
Among other things, the student of Mimamsa Sastra is impressed by the
bold and original character of Jaimini’s teaching. The object of this
paper is to set forth in a clear light his great intellectual power, com-
plete aloofness from sectarian bias, broad outlook and critical acumen.

The Vedas are interpreted in different ways by different Acaryas.
Jaimini atttempts rationally to discover their real teaching. It is recog-
nised on all hands that the rules (nyayas) he has framed for a consis-
tent interpretation of the Vedas are reasonable and sound. The Mi-
mamsa rules of interpretation though originally laid down for enabling
one to interpret the vedic texts in a consistent and systematic manner
have in later times been used to interpret any work of importance, par-
ticularly works pertaining to the Vedanta and Dharma Sastras. That
is why advocates of widely different systems of thought such as Vedanta,
Nyaya, etc., quote these rules in support of their varying views; and no
wonder Venkatadhwari in his Visvagunadar$a pays an eloquent tribute
to the absolutely binding nature of Jaimini’s rules.

Gatfrwrar aig orRsTar IARRREY WRIHST a7 |
arETEd faia ST afy Sagz i

If a position taken is shown to contradict any of Jaimini’s rules, the up-
holder of that view has to own defeat whether he be a Vedantin, Nai-
yayika or Vaiyakarana.

Though Jaimini was not the first to inquire into the meaning of the
Vedas, as is evident from the names of rsis! whose views he quotes, he
was certainly the first to present to the world a systematic

1. The Mimamsa Sitras refer to the following rsis, (1) Badarayana, (1) Badari,
(3) Aitisavana, (4) Karsyajani, (5c) Atréya, (6) Asmarathya, (7) Kamukayana, (8)
Lavukayéna, (9) Alékhana.
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work expounding the principles according to which the Vedic texts
are to be interpreted. In all probability, his work must have,
inspired Badaradyana to attempt an exposition of the teaching of the
jfiana-kanda of the Vedas. For we find the latter alluding to several of
the conclusions arrived at by Jaimini. Even if the traditional view that
Jaimini was the pupil of Badarayana is correct there is nothing strange
or improper in a teacher referring to the views of his renowned pupil.
The fact that Badarayana’s name is mentioned in Jaimini’s work may
not prove that Jaimini might after all have followed Badarayana’s ex-
ample. For Jaimini makes no mention of the conclusions reached by
Badarayana and set forth in his Vedanta Siitras. On the other hand,
Badarayana refers to the conclusions arrived at in Jaimini’s work. 2
These facts will lead to the conclusion that Jaimini must have been fa-
miliar with the views of Badarayana as with those of many others and
that at the time the Mimamsa Sitras were written the Vedanta Siitras
were not in existence. The latter work must have been a subsequent
production. Dr. Colebrooke’s contention that as the name of Jaimini is
mentioned in Vedanta Satras and as Badarayana’s name is referred to in
Mimamsa sttras and as these names are mentioned in the third person
in these two works, they must have been composed by their respective
disciples, deserves careful examination. It is not unusual for Sastraka-
ras to refer to themselves in the third person in their writings.

Panini has employed certain ordinary terms in a fixed technical
sense in his works.? Other $astrakaras have also followed him in this
matter. This practice of using technical expressions by arbitrarily fix-~
ing an unusual meaning to terms needlessly enhances the difficulties of
the study of the sastra. Jaimini was quite content to use terms in their
generally accepted meaning. In this respect, he stands distinet from
other stitrakiras. Sabara and Kumarila Bhatta have highly commended
this practice.32

2. Brahma Satras III. 3. 33 and 50 containing the word agﬁ:; refer res-
pectively to Mimamsa Statras IIT 3. 9 and II 3. 3.

3. Ordinary expressions such as vriddhi, guna etc., which mean respectively
growth and quality are used by Panini in a peculiar sense. Vriddhi means for him
the letters o, ﬁ'7 éﬁ', guna refers to the letters oq, q, .

.a ik Aegery Sfyeria qgrl afa afaaay
Fruriers gaftaeaaicasas. v °qr.
FEAFITAGETH  SHTATR AT |
aferscRravariig afirean: Hivdr aa: o . ar.
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The interpretation of the Vedas is a task of no mean difficulty. The
Vedas abound in statements which are (1) puerile (such as a]'gfq-"
&fqer 24T, Vayu is a quickly moving deity,  wfaifdaey ﬁqa;{,
The fire is an antidote to dew) ; (ii) self-contradictory (such as qﬁfg
a’g\;qqagf?sq:[ SRT SI%HEITHEIT,WhO knows if there is another world) and
(iii) in conflict with the evidence of the senses (such as, qq oI f;{a‘
oY a[f‘q‘:, during day time we only perceive smoke and not fire.) *
Jaimini discusses the question whether these Vedic passages are really
puerile and comes to the conclusion that they are not futile or self-con-
tradictory or faulty. He is the first to point out that these passages are
intended to create in our minds a positive desire for such actions as
have been prescribed by praising them, and create an aversion for those
that have been prohibited by condemning them. 5

The description that Vayu is a quickly movihg deity really empha-
sises the importance of Vayavyayaga by drawing attention to the fact
that Vayu being a rapidly moving deity, the performer of this sacri-
fice is sure to get its fruit speedily. Again the passage that we do not
know for certain if there is an other world does not convey any doubt
concerning the existence of paraloka—its existence is affirmed in the
Vedas—but asserts that in connection with jyotistoma sacrifice the place
known as pragvams$a $§3la should be provided with windows. It is part
of prudence not to forego immediate advantages in the hope of reaping
some future reward. After all we may or may not reap the benefits of
the sacrifice in another world, but we are sure to be affected by smoke
here and now if we neglect to provide the sacrificial place with win-
dows. ¢

The passage that during day time smoke alone is perceived and not
fire shows that in performing pratarhoma the proper mantra to be ut-
tered is the ric ‘suryojyotih etc’ and not ¢ agnirjyotih ete.” As Agni
is said to reach Strya during day time, he becomes invisible and hence
the inappropriateness of the mantra addressed to him in the homa per-
formed in the morning. Here the question is ‘Is Agni really invisible

4. mrErEefOae. 12, 1.
5. fafarwarsaearegadataaieg: 12,7

Some arthavadas are said to discharge certain functions over and above that of

praising or blaming some actions. Vide Tadastasankhyadhikarana Ratrisatradhi-
karana, etc.

6. srrwriesyeqr. I 2. 12.,



STUDIES IN JAIMINT 259

during day time ?” The answer suggested is that it is not clearly per-
ceptible during day time ; it is clearly perceived only during nights. %
Thus the apparent meaning of some of the Vedic texts gives no clue at
all to their inner significance and does not convey their real purport.
Hence Jaimini says that we ought not to be carried away by their mere
cutward meaning but ought to probe deeper into their inner significance.
This is a very important principle of interpretation and rightly its appli-
cation has been extended to other branches of literature.®

There are obvious difficulties in interpreting statements such as,
T ﬂ'la'rgfﬁt(mrn‘q‘a, in a literal sense. If the instance cited is
taken to mean that ‘ Babara, the son of Pravahana desired,’ it will fol-
low that the Vedas must have composed after the time of Babara. This
cuts at the anaditva of the Veda. Jaimini’s interpretation of such pas-
sages is very interesting and may be philologically important. The ex-
pression Babara is taken by him to mean the whistling wind, for from
the burring sound made by the violent wind it can well secure that
name and pravahana is taken to mean that which pushes forward.® Fol-
lowing this lead Kumarila explains away with equal skill and insight
many difficulties met with in the Puranas. '

In the performance of the prescribed karmas, the different mantras,
it is held, help to remind us of the several actions and objects associated
therewith. The presence of such apparently meaningless mantras such
as, Qoﬁa‘ FAEE gq:?ﬂq\may, however, appear to shatter this view.
Consistently with his view, Jaimini cannot accept this mantra
to be meaningless. He holds that here also the mantra must refer to
certain sacrificial objects and acts ; only we do not know what these are.
He has the frankness to tell us that he does not know them. Herein lies
the supreme greatness of Jaimini. This reveals the genuinely scientific
nature of Jaimini’s attitude. Our ignorance of the meaning of several
mantras ought not to lead us to reject them as valueless. On the other
hand, one ought to endeavour to the utmost of his abilities to get at their
import.l? Hence Jaimini figures eminently modern.

7. FTYRATATY 1. 2. 12.

8. walIreaTAY T areqd @i Ayt RRagsTg safygs
AAEFRANIIRAT: qeqTATT  ATNGIqrEdAyg  aeqriyfaaam: s
. 0. P. 116.

9. qusg WY gAY L 1. 3L

0., ga: qrAfaEEg 12,41
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That Jaimini has no caste-prejudice may easily be proved. To take
«only one instance. The Vedic passage g;sqamft Sgﬁa[qq'ia‘ enjoins a parti-
cular duty, adhana karma, on the Rathakara. The question here is ‘Is
the Rathakara here referred to a dvija or non-dvija ?’ He cannot ac-
cept the latter view for the members of the fourth class are prevented
from studying the Veda and naturally they cannot perform the Vedic
karma. Probably, this consideration may have induced Apastamba to
take Rathakara as a member of any of any one of the first three classes
engaged in building chariots.!! Jaimini does not allow himself to be bound
down by the shackles of caste ; he does not speak for any caste and has
therefore no need to twist the text. He takes the term Rathakara
in its usual sense of a member of the fourth class. The members of the
first three classes are not to engage in the mechanical arts.’> Secondly,
the expression ribhtnantva occurring in the mantra relating to adhana-
karma refers only to the saudhanvana caste!3, that is, the Rathakara
caste and this falls outside the pale of the first three varnas. It is against
all accepted canons of textual interpretation to discard the obvious mean-
ing of a passage in favour of another to suit accepted conventions. Thus,
when the Vedic passage is definitely known to expect the rathakara to
perform a certain karma, 1* it would hardly be fair to explain it differ-
ently in order to respect the convention that dvijas alone are allowed
to carry on Vedic studies and perform sacrifices. The reasonable course
would be to admit that the Rathakara can study that portion of the Veda
which relates to his duty.

A similar difficulty arises in regard to the interpretation of the

scriptural text mgggT fﬁq‘[ngf& qraﬁ‘q, The sacrifice mentioned here
refers to the hunter-chief. Is he a hunter by birth ora dvija?
Jaimini, consistently with his position, accepts the first view,
on the ground that it is the most natural and understands the term Nisa-
da stapatih as a karmadharaya compound (nisadhascasau sthapatisca).!®

1. A TATAT TONAT TAHATA: ATAT FTS3: )| (AT 91 1)
Rudradatta comments as follows:—
fory gitegeauar oF sagfasiaar ¥ g gafta aw qaaar-

TTARTS:

12. spdyeary A @, VI 1. 46.

13. ggrgareg AdeaeReRIoTaacy VL 1. 50.

14 qEATTIFRTCRATIR SSTALRAT.

15 groffasTg: easTRameAr VI 1 5L
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Any other interpretation would -do violence to the text and would be
far-fetched. If it is taken as a tatpurusa compound, it will have to be in-
terpreted with the aid of laksana which involves gaurava. In all cases,
a simple and natural meaning is preferable to a figurative interpretation.
Hence Jaimini thinks that the sacrifice in question is enjoined on the
chief among the huntsmen. The appropriateness cf this view is evident,
for the daksina to be offered at this sacrifice is the hunter’s net. 1¢

Thus Jaimini admits that certain sections of the fourth varna such
as Rathakara and Nisada are entitled to perform some Vedic rites; but
at the same time his general position is that the members of the last class
are not expected to perform vedic-karmas, for the obvious reason that
they do not possess the two essential qualifications for performing sacri-
fices, viz., Agni and Vidya.l” Does this not argue sectarian bias on
his part ? To say that they are not to perform these cerémonials, because
they have not the prescribed qualifications, does not mean that they are
assigned an inferior status. For Jaimini says that the Brahmins
ought not to perform the Rajastya-sacrifice 1® and that the ksatriya and

Vaigya are not to perform the Satra-yaga !° and that the Devas ought not

to perform any sacrifice. Certainly this cannot be understood as mark-

ing off certain sections as inferior to others.

Sacrifices require a multitude of accessories and articles which could
not be produced by poor people. It would therefore appear that only
richmen are to perform them. But Jaimini thought that many people
would take shelter under this and neglect their sacrificial duty. No man
can be absolutely poor all the time.? Just as poor men strive hard to
earn a living, even so they ought to work hard to secure the means ne-
cessary for discharging their religious duties. Persons who are crip-
pled and maimed ought to.take the necessary steps to set right their

16. Fx RO
7. fETET @A erEEaTdaEds: wgy ararmgf%f&afnlagﬁ
wfaT AzfEETgasEoiadida VI 1. 33.
18. FYYY F@EAWHERgTOTAgSIa 10 3. 2.
19. grgrowAr JaAIqTErsaTAtaTE, VL 6. 18.
20. FfAEaArd qaq Aigatty geaaau: VI 1. 40,
16
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defects.? TUnless a person is completely incapacitated he must try to
“discharge his duties.22

Jaimini was singularly tolerant and impartial. In interpreting the
Vedas he would not accept certain views merely because they were cur-
rent among the Aryans ; nor would he reject certain views for the sim-
ple reason that they were put forward by non-Aryans (mlecchas). The
Aryans on account of their deep and abiding interest in dharma, whose
exact nature can only be gathered from $abda, were zealously preserv-
ing the traditional meaning of $abda. Hence in the event of a conflict
between the Aryan and non-Aryan interpretation of sabda, Aryan in-
terpretation would quite naturally be preferred to the other. Jaimini
would abandon even Aryan view if it conflicts with the $astras; and ac-
cept the non-Aryan views in all cases where the Aryans were not ac-
quainted with the meaning of Vedic expressions.?® 'The non-Aryan
view is not taboo merely because it is non-Aryan.

Just as Jaimini does not hold that among the four castes any one is
superior to the rest, he does not consider that women are inferior in
status to men. It is interesting to note that Jaimini’s views regarding the
rights of women would do credit to any modern reformer. He dismissed
Aitisayand’s view that women are not entitled to perform sacrifices. Here
he has Badarayana on his side. ?¢* It may be asked how can women per-
form vedic rites, which obviously involve much expenditure, when they
have no property of their own ? As we are often told that at the time of
marriage they are purchased from their parents, they could have no in-
dependent right of their own. 2> Jaimini’s reply to this objection is that
women have a right to their husband’s property, and that the practice
of presenting cows, chariots, etc., at the time of marriage will not amount
to purchasing them. 28 The $astras explicitly declare that the husband

2. rgiAer gEat. VI 1. 41
22. geq) FMag&aumg VI 1. 42.
2. =fdaqg g s Aarfadiarg gamE L 3.

The Aryans were not acquainted with the meaning of words, such as—pika, néma,
and tamarasa and they had to accept the meaning of these words as current among
non-Aryans.

2. FTfa g S siESTaEEsa iy gaaRieaeanERigea
VL 1. 8.

25, FATYFATLATHFATH ST FsaeaArAgidearg V1. 1. 10.
2. s qAAseay VL 1. 15,
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along with his wife has to seek the four purusarthas and that the fruits
of sacrifices are shared in common. Whenever a sacrificer gives away’
some of his possessions as offering to a deity saying ¢ This is no longer
mine’, his wife also has to repeat, ‘ This is no longer mine,” This clear-
ly indicates that the wife has a right to her husband’s property. 2’ Be-
sides this she can have property of her own.

Even the question of the extent to which the king may be said to
have rights over his kingdom received Jaimini’s attention. The per-
former of the Visvajit-sacrifice has to offer his entire property as daksina.
When a monarch performs it, is he to give away the whole country over
which he rules ? Jaimini thought that the subjects had certain inalienable
rights in the country, that the king was only entitled to receive a certain
percentage of the produce as tax, and that as his rights over the king-
dom were by no means absolute, 28 he could not give it away.

In conclusion it may be pointed out that Jaimini attempted the stu-
pendous task of interpreting the Vedas and succeeded most eminently in
that undertaking. This is an ample testimony to his intellectual powers
and critical insight. An ardent devotee of truth he would not strain the
text to suit conventions. His works bears the stamp of one who is cou-
rageous and independent and is completely free from sectarian bias.??

27, ATANT garaia. VI 1. 16.

28. Ffly: EegagAfhigeag VL 7. 3.
29. I am deeply indebted to Mr. R. Ramanujachariar, M.A., Lecturer in Philoso-

phy, forthe valuable help he rendered me in the preparation of this paper.
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~ A Rejoinder
BY

P. SreeNIvasa IVEr
(Annamalai University)

It gives me indeed immense pleasure to note that my article on
“ Incounsistencies ” is favoured with a sufficiently long rejoinder from
the pen of my colleague, Mr. K. Ponniah Pillai himself. Omnly, his ob-
jections to the prominent inconsistencies that I have pointed out, hardly
appear, to me to be sound. Further, from two or three prominent por-
tions of his rejoinder it is clear that he has missed the spirit of my article,
probably since it was couched in English.

Stating that I have forwarded certain ‘ querries’ for which he sets
out to give his answers, ¢ basing them on the book itself,” he has how-
ever left the latter untouched in the course of his elucidation of the first
three points. Point (4) in the rejoinder referring to point (1) in my
article, I need not say, is obviously queer. For, it is a fact recorded in
the sampradaya pradarsani itself and approved by all musicians that the
suddha sthanas of the Pracheena paddhati are quite different from those
in vogue in South India; and that the Suddha sthanas of Karnatic mu-
sic refer to the Kanakangi alone, while those of the Pracheena paddhati
to the kharahara priya—which is even to-day noticeable in the sama-

chant, the accepted origin of music.

Though the Vadi, Samvadi, Anuvadi and Vivadi are quite familiar
terms, many of the musicians, particularly in South India, have not un-
derstood their significance. I have nevertheless fully explained them to
our students with typical illustrations, besides citing the definitions of
the original texts; and have also demonstrated to them how indispen-
sable they are for the instrumental practitioner. For instance, briefly,
the Ri is the Vadi swara of the Karaharapriya and Dha is Samvadi there,
while the rest are Anuvadi swarams. I have also practically proved
their utility by means of the same illustration, how the instrumental
student must understand that the Ri in it is the most prominent and oft-
occurring note, and the Dha is next in importance ; and further, how
these two notes merely would not suffice and the other swaras or Anu-
vadis also contribute their indispensable quota to bring out the raga
form. It deserves to be noted that every raga is being taught im North
India with its Vadi, Samvadi and Anuvady notes ; which however is con-

17
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spicuously absent down here in the south. There they usually cite the
3ilaval as possessing the Vivadi, corresponding to our Bilahari with its
kaisiki nishada introducing the Vivadi in it. It is indeed needless for me
to reiterate in this connection the too well-known truth that the pre-
sence of the kaisika nishada adds to the beauty of this raga, even as ‘the
tiny, black Tilaka enbances the charm of the countenance’—and it can
never mar the beauty of the raga. To quote an original text,

Supramanayuto manye vivadyapi suraktidah
Yatheshatkrishnavarnena subhrasyativichitrata.

It is with much regret that I notice that he has put in some digres-
sive stuff under his (6) as if in reply to my view clearly set forth that
Venkitamakhi’s melakartas ought not to have less than seven swaras
in either scale.

My point (5) that the seventy-two names given in the book are
entirely different from those in vogue is utterly lost sight of ; instead, he
goes on expatiating on the Dasaprana and the Ragalapana terms—which
form a subject by themselves. Further, (a) the 72 names in the Ettiya-
puram book are altogether different. (b) To illustrate every raga in
the list given there, the kritis of Dikshitar are cited and hardly those
of Tyagayyar. (c) Many of the ragas (other than the popular) in which
Tyagayyar has composed his kirtanams are missing in the list contained
in the book. Do not these three points give rise to the relevant doubt
whether the Lakshana schools of the two great composers were dif-
ferent ? On the other hand, how can it be said that ‘ this kind of inves-
tigation is detrimental to the very advancement of music; or that we
doubt the sincerity of Tyagayyar and Dhikshitar in their devotion to
music !’

How the advent of Venkitamakhi’s melakartas has caused the In-
dian system to diverge into the Northern and the southern, was not the
subject of my article ; if it came to be taken up, of course, I could duly
express myself on it. Nevertheless, to encase in a nut-shell, since the
sampradaya pradarsani itself proclaims that before Venkitamakhi’s time
the Pracheenapaddhati was prevalent in South India, which even to-day
obtains in the north, it is a point to easily realise that the Indian sys-
tem was undivided until the creation of the 72 melakartas.

The donor must needs have worthy recipients, the musician an in-
telligent audience ; even so, articles such as these when they surmount
counter ones, only shine the more and open up ample scope for giving
and taking—which, doubtless, will be for the edification of the field.



University Notes

FOUNDER’S DAY

The Fifth Founder’s Day was celebrated on the 12th October, 1934,
under the presidency of R. Littlehailes Esq., M.A, C.I1E., Vice-
Chancellor of the University of Madras.

* * % % *

SPECIAL LECTURES

The following special lectures were delivered since the last issue
was published : —

MR. K. R. R. SASTRY, M.A,, B.L,

1. Trade Guilds in Ancient India.
2. Trade Guilds in Mediaeval India.
3. Plea for reconstruction and resuscitation.
MR. M. D. RAGHAVAN.
(Of the Madras Museum).
1. Appeal of Anthropology to the Student.
2. Rambles of Early Man.*

3. The Racial History of South India.*

* INlustrated with lantern slides.

# s #* * *

CONGRESSES AND CONFERENCES

Mr. K. Ponniah Pillai, Pandit in the Music Department of the Uni-
versity, presided over the Music Conference held at Madras in the second
week of December, 1933.

st * * & #

Dr. S. Ramachandra Rao, M.A., Ph.D., Professor of Physics, attend-
ed the First meeting of the Indian Academy of Sciences, Bangalore, held
in July 1934 and read a paper on “ Magnetism of Tin”. He is also one
of the Foundation Members of the Indian Academy of Sciences, Banga-
lore,
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We congratulate Mr. S. Sivasankaranarayana Pillai, M.Sc., Lecturer
in Mathematics in the University on obtaining the degree of Doctor of
Science of the Madras University. He is the first to win this unique
distinction for a thesis in Mathematics. He was also the first to win the
research M.Sc., degree of the same university. His thesis consisted of
four papers with the following titles : —

1. On New Orders of Infinity.

9. On Numbers analogous to Ramanujam’s Highly Composite Num-
bers.

3. On the Sum Function of the Number of Prime Factors of a
Number.

4. Generalisation of a Theorem of Mangoldt.

Besides the papers above mentioned he has contributed about twenty

papers to Indian and Foreign Journals.

£ 3 =k %k % *

Dr. S. N. Chakravarthi, M.Sc., D.Phil. (Oxon.), Professor of Che-
mistry and his research student, Mr. M. Swaminathan, have discovered
a new synthesis of 1 opianic acid, and a new general method of synthe-
sising Phthalonic acids. It is claimed that this method is simpler than
those adopted by Perkin, Solomon and Edwards and that it is capable
of wide expansion. A note on the subject appears in Current Science,

Vol. 11. No. 12, June 1934, pp. 172-73.

® % ® % %

Professor Chakravarthi has been elected to the Council of the
Indian Chemical Society.

* & % * %

Professor K. R. Pisharoti, M.A., has accepted the Editorship of the
Journal of the Rama Varma Research Institute, Trichur.

* & * * &

Mr. A. Narasinga Rao, M.A., L.T., Professor of Mathematics in
the University, has become the Editor of The Mathematics Student, a
quarterly, dedicated to the service of students and teachers of Mathe-
matics in India, published by the Indian Mathematical Society. In
this work he has secured the co-operation, among others, of Mr. B.
Ramarnurti, M.A., and of Dr. S. Sivasankaranarayana Pillai, M.Sc., of
this University.
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Mr. C. S. Srinivasachariar, M.A., Professor of History, has been
appointed a member of the Board of Studies in History of the Madrag
University. He has also been elected by the Syndicate of this Univer-
sity to represent it in the S. S. L. C. Board.

* * * * *
Mr. R. V. Seshiah, ML.A., Lecturer in Zoolog;, has been invited by
the Andhra University to write a book on Zoology in Telugu.
ES 3 ES % *

Dr. B. V. Narayanaswamy Naidu, M.A., B.Com., Professor of
Economics, -has been appointed a member of the Board of Studies in
Economics, Statistics and Political Science of the Mysore University.
He has also been elected one of the two Joint Secretaries of the
All-India Rural Library Association and to the Council of the Indian
Economic Association.

LS ® & % £ 3

Mr. A. Venkatasubban, B.A., M.Sc., of the Annamalai University
‘was awarded a Government of Madras Scholarship for further research
work in the Indian Institute, Bangalore.

% &k %k * ]
RESEARCH AND PUBLICATIONS.

A text-book of Logic in Tamil by Mr. K. R. Applachariar, M.A.,

was published under the auspices of the University in April last.
* * , # * *

A prize of Rs. 750 has been offered by the University for the best
MSS. of a Tamil Text Book on Music for use in the Sangitha Bhushana
Classes.

* * % % * )
The Syndicate has sanctioned the publication of the following

books : —
1. Text and commentary of Tatvavibhava by Parameswara, a
commentary on Vacaspati Misra’s Tatvabindu.

2 Swarasiddhantachendrika by Srinivasa Sankhyavan.
* * * * *

COURSES OF STUDIES

Two New Courses in Zoology and Botany for the B.Sec., were started
in thi} academic year.
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TAMIL RESEARCH

During the year the New Research Department in Tamil started
work ; Vidwan Raghava Iyengar of the Ramnad Samasthanam and
Pandithamani M. Kadiresan Chettiar have been appointed.

NEW BUILDINGS

1. The construction of the following buildings is in progress:—
Six Staff Quarters; Post Office; Dispensary and Hospital ;
Police Out-post; and Quarters for the Medical Staff.

2. The Syndicate has sanctioned Rs. 18,000. for the construction
of a Women’s Hostel.

3. A magnificient Club Building for the Annamalai Nagar Ladies’
Club is nearing completion. It is the generous gift of The
Hon’ble Dr. Raja Sir Annamalai Chettiar, Kt., of Chettinad, the
Founder-Pro-Chancellor of our University.

* * % * &

RESEARCH STUDENTSHIPS
The following Studentships were renewed during the year : —

NawMmE. SuBJECT Prr1OD

Mr. S. Natarajan, B.A. (Hons.) The Political and Economic
Conditions of South India in
in the 17th and 18th Cent-
uries 1 year

Mr. V. Sivaraman, B.A. (Hons.) Industrial Labour in South

India. .1 year
Mr. K. Rangaswami, B.Sc. (Hons.) Differential Geometry 1 year
Mr. P. S. Varadachari, B.Sc. (Hons.) X-Rays. 1 year
Mr. M. Swaminathan, B.A. Synthetical Experiments in

the Alkaloids and the Che-
mical Investigation of In-
dian Medicinal Plants 1 year
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The following Studentships were awarded during the year :—

Mr. V. Vridagirisan, B.A. (Hons.)

Mr. V. Venkataraman, B.A. (Hons.)

-. P. Jagannathan, B.Sc. (Hons.)
Mr. K. C. Subrahmanyam,,
Mr. N. Vaidyanathan,

3

»

Mr. R. Rajagopalan, B.A. (Hons.)

Mr. K. S. Narasimha Sastri

Mr. S. Ganapathi, B.A., Vidwan

Mr. E. S. Thiagaraja Desikar,

Vidwan 2.

The following

The Political and Social Con-
ditions of South India at the
time of the Muhammadan
invasion. 1 year

Economic Survey of a few
villages in and near Anna-
malai Nagar 1 year

Theory of Numbers 1 year

Magnetism : X-Rays 1 year

Synthetical experiments in
the group of alkaloids 1 year

A Study of Rasa with refer-
ence to Bharata or a Study

of Bharata 1 year

A comparative Study ° of
Appayya Dikshitar and
Jagannatha Panditha, re:

their views on ‘Alamkara 1 year

Studies in Tamil Literary
History and Tamil Grammar 1 year

1. sBs0 yovaiselledr @renrpiser-
QsrevsriSwapn S@é @ pEFD.
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b, evsa FwwrFErfuisefler &revap
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theses have been completed during the year by

Research Students of the University : —

Rise and Development of Vaishnavism in the Tamil Country.

By B. V. Ramanujam, M.A.

Statistics. By S. Venkatachari,

B.A.(Hons.).

A Critical Study of Vakyapadiya.
By R. Ramakrishnan, B.A.(Hons.).



Notes

A NOTE ON THE OCCURRENCE OF CERTAIN
'SCULPTURES IN THE CHIDAMBARAM TEMPLE

By

B. V. N. Nawu anp P. S. Namnu
(Annamalai University)

The granite panels flanking the upper flight of stairs leading from the
south into the Hall of 1000 Pillars in the Chidambaram Temple con-
tain sculptured reliefs of great artistic and cultural, and (probably) of
historic interest. These figures were noticed by us while working on
the sculptures in the Temple Gopurams. They are not likely to attract
the attention of a casual visitor, as the portico of the Hall has become a
repository for lumber.

The figures are encrusted over with hard coatings of lime and plas-
ter, and the task of photographing them is rendered difficult. Luckily
the northern half of the western panel is in a fairly satisfactory state of
preservation. The three figures in that half have been photographed
and reproduced in Plates I and II.

Figure I represents a young lady in a graceful posture, figures II and
III represent the attendants. The pose, the delineation, and the general
atmosphere of these sculptures suggest Buddhistic influences. The
resemblance between figure I and the princess Maya in-the Ajanta fres-
coes is rather very striking. Plate XXI of Part II of ‘Ajanta’ published
by Mr. G. Yazdani, M.A., Director of Archaeology, H.E.H. The Nizam'’s
Dominions, has been copied and reproduced in Plate I with Mr. Yaz-
dani’s kind permission, fer comparison. The conclusions that we may
arrive at by a careful study of these sculptures are likely to throw light
‘on the architectural evidences which are supposed to be available for
indicating that there might be Buddhistic influences on the Temple.
Further work on the subject is proceeding.

We wish to express our thanks to Mr. N. S. Subba Rao, M.A.,
Lecturer in Physics; Annamalai University, and to Mr. M. V. Subra-
maniam, the University Mechanic, for helping us by photographing the
sculptures and copying the Ajanta plates.



A Princess—Birth of Buddha.
(From Plate XXI.—‘ Ajanta’.)

By the Courtesy of G. Yazdani Esq., M.A.,
Director of Archaeology, Hyderabad.

Fig. 1.

Chitrardha Sculpture in the
Hall of 1000 Pillars, in the

Chidambaram Temple.

PLATE



Fig. 1L Fig. III.

Chitrardha Scﬁlptures in the Hall of 1000 Pillars, Chidarﬁbéram Temple.

PLATE II.
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A NOTE ON THE CENTRE OF POPULATION.
By

G. V. KRISHNASWAMI

(Annamalai University)

In view of the increased interest to-day in the subject of mini-
mum travel distances, a further study of this topic which was dis-
cussed by Mr. S. Subramaniam in Vol. III No. 1 of this Journal,
may be of interest.

The mathematical formulation of the problem is two-fold. The
population may be considered as concentrated at discrete, irregularly
distributed points ; or this situation may be idealised and one can con-
sider a continuously distributed population with assumptions of uniform
or smoothly varying density regarding the distribution. The former is
the fundamental census problem and has been attacked by many, Pro-
fessors Gini, Galvani, Wilson, Eells and Mr. Scates to mention a few. The
last named and his associates seem to be making good progress toward
establishing a working method for a general population. Professor
Griffin has given attention to the second type of problem and discussed
it in a considerable number of special cases.

Mr. Subramaniam considers in his paper one or two special cases of
the first type. The centre of population corresponding to the second de-
finition in the introduction is usually designated ‘“ median point ” of popu-
lation. Such median points for area and for population have been
worked out for the State of Mysore in the recent census report for
1931. (Vide paras 15 and 16 and Appendix). It must be mention-
ed however that the point so defined lacks the characteristic pro-
perty of a median and further is not invariant with respect to the system
of co-ordinates used. The point defined by the “ minimum aggregate-
travel property has come to be called ““ median ” and has a purely objec-
tive meaning with respect to the distribution under consideration.

The mistake that the centroid satisfies the minimum aggregate-
travel property appears to have been made in the Census reports of the
United States for the years 1910 and 1920 only. One does not find such
a mistake in the previous reports. The fallacy regarding the centre of
population was fully understood by the close of 1926 and one is assured
it will not be repeated from 1930 onwards. In spite of this mistaken
concepfion of the “ centre of population” it serves as “a highly useful



NoTes 279

index* of population movements. Probably no better way could be
devised for summarising compactly complex population changes. The
writer himself has used it in Educational studies and has strongly advised
its use in other cases. It is too valuable a method to lose . . . . . . 24

Uwit population at each of A, B,)C.

This is the famous Fermat problem solved by Torricelli. Goursat?
introduces this problem as an example where the minimum is not neces-
sarily given by equating the partial derivatives to zero. In fact he
mentions that the “ minimum is given by a point on the surface where
the tangent plane is parallel to the xy plane or else by one of the singular
points.” Even when P can be determined he proves (as seems to be
necessary) that AB 4+ AC > PA -+ PB + PC and so P actually corres-
ponds to a minimum.,

“ When one of the angles of the triangle ABC is equal to or greater
than 120° there exists no point at which each of the sides of the triangle
ABC subtends an angle of 120° . . . . In this case the minimum must be
given by one of the vertices of the triangle, and it is evident that this is
the vertex of the obtuse angle. ”

For, let / BAC=—120° 4 x;

Then PA--PB--PC>PA--Proj of PB on AB-4Proj of PC on AC.

(i.e)) AB+ACHPA[1—cos a—cos (120+x—a) ]

where a = / PAB.

L.H.S>AB}+ACH+PA[(1—2cos(604-a/2)cos (60—at-x/2) 1]
> AB-JAC. Hence the result.

Unit population at each of A, B, C, D.

The intersection of the diagonals will be the centre only if the
quadrangle is non-reentrant.

* Ttalics are mine.

1. “A mistaken conception of the Centre of Population,” W. C. Eells, Journal
of the American Statistical Association, 1930, p. 37. )

2., Goursat: Mathematical Analysis Trans. by Hedrick, Vol. I, Ch. III, Art. 62.
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Case of three unequal populations.?

The following proof, of this case may be of interest. P being chosen
to satisfy conditions of equation (4) of Mr. Subramaniam’s paper, and
Q being any other point,

T1 . QA+T2 . QB+T3 . QC >T1 . (PI‘Oj. of QA on PA)
—+Ts . (Proj. of QB on PB)
~+T;3 . (Proj. of QC on PC)

>T; .PA +T,.PB - T3. PC+QP [T, cosa-T: cos (180° — 05 - a)
4T3 cos (360 — 95— 14-a) 1. o= /QPA.

The expression in brackets is zero as Ty, Ts, T3 are proportional to
sin 04, sin #; and sin 63 and 6;-}+0.46; — 180°,
Further BC=\/ (m2-}-m;2-|-2mamgcos 01) >msmycos 4, ;

Similarly CA>m3z-}-m; cos 6, and AB>ms--m; cos 03
where my, ms, ms are PA, PB, PC.

To . AB+T3 .CA >T2 (m2—|-m1 COs 93) +T3 ( ™ms + Ty COS 02)
>Tymy+Teme+-Tsmsz—tmy (T cos 03-+T3 cos 6:—T4).

The expression in brackets is zero as T;, Ts, Ts are proportional to
sin 63, sin 6, sin 3 and 6, 4 4> -} 93 = 180°. Hence P is actually the
minimum.*

3. A problem more general than the one considered here has been proposed
for solution: “Problem 1711: The maximum and minimum wvalues of f(x,, )
where x,y,z are the distances of a point from three fixed points (all in one plane)
are to be determined from the equations

{1/sin(y, 2) }of/ox ={1/sin(z, x} }of/oy ={1/sin (=, ¥) }2f/2=;
(y,z) denoting the angle between the distances y,2.” (Wolstenholme : Mathemati-
cal Problems, 3rd Edn., 1891.)

4. Anocther proof from elémentary considerations may be of interest: It is
known that if A and B are fixed points and P is a variable point on a fixed line
A.AP -+ .BP will be a minimum if ) cos § — pcos ¢, § and ¢ being the angles
which AP and BP make with the fixed line. It can therefore be easily shown that
# P is a variable point on a circle with C as centre (the circle not cutting AB)
T,.AP - T, .BP will be a minimum if T.sin /CPA = T:sin /CPB
(ie.) sin,/CPA/T:=sin /CPB/T:. By repeated. application of this result it follows
that Ty . AP+ T:.BP 4+ T;. CP will .be a minimum if

sin . ABPC:/'I& =sin. L/CPA/T: =sin. LAPB/Ts.
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It is interesting to notice that 6, 62, ;3 depend only on the magni-
tudes of Ty, Ty, T3 and not, in general, on their positions of concentratior.
In fact, given B and C in position an arc at any point on which an angle
180° — @, is subtended can be described on BC ; P being any point on the
are, / CPX may de drawn equal to 180° — 6,; /BPX will then be
180° — ;. A with a population Ty may be anywhea}'e on PX and P would
be the centre for all such distributions. If A is on XP produced (i.e.)
within the ABPC, P will no longer be the centre of population and one of
the vertices must be the centre.? To illustrate, Vizagapatam will be the
centre for a population 647 at Madras, 1161 at Bombay and 1486 any-
where on the line joining Vizagapatam to Calcutta, for instance at Cut-
tack or near Cherapunji. If 1486 be situated within the triangle Madras
Bombay Vizagapatam that point itself will be the centre.

The argument of Mr. S. Subramaniam does not show up this point
because he has assumed that P is inside A; Ay A; first by taking T,, Ts, Ts
positive forces acting along PA;, PA;, PA; to be in equilibrium and as a
consequence / A,PA;—180° — 64, etc., and secondly by assuming that
there will be a common point P of the three circles.

In fact the “ medians ” may either fall in points of the plane distinct
from (x;, v;) (minima of the first kind) or fall upon points of the system

5. A itself will be the centre. For, let ABAC = 180° — 0; 4+ x.

If Q be within the A ABC and / QAB = a then, as before,

T:.QA+4T,. QB-+T;.QC>T.. AB4T;. ACH

QA[Ty — Tycosa — T3cos(180° — 6; +x — a) ].

As o increases from 0 to 180°—6;-+x, cos o diminishes from 1 to
— cos{#; — x) and cos (6; + a — x) diminishes from cos (§; — x) to — 1.
The expression in the brackets has therefore a minimum wvalue
4Ty —(Te —T;) or Ty — (T3 — T2) both of which are positive as
Ty, Ty, T3 form the sides of a triangle.

Further, if a,, as, as be the sides of the triangle ABC,

a12=as?+taz2t+2ay ay cos (61—x) (i.e.) a;>asf-ascos (6:—x).

Therefore Tj(a;—as) —a3z(Te—T,) is positive if

Tsascos (6;3—ax) —ag (Te—T,) is positive i.e., if

sin 63 cos (#; — x) — (sin §; — sin §,) is positive i.e., if

sin 63 cos #; — (sin #; — sin 6,) is positive.

This is true. Hence T3 a;+Ty a3> Ts as+Ts as.

SoirPilarly T, as-+Tsa; will be greater than the RH.S. A is thus the
centre.
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(x;, ;) (minima of the second kind). For minima of the first kind the
sum of the vectors of magnitude T; and direction o; must vanish.* In
other words it has been assumed that a minimum of the first kind will
always exist. The condition given above appears to me to be only a
necessary condition ; it is not a sufficient condition as has been shown in
the cases above.

In para 95, Mr. Subramaniam considers the minimum aggregate travel
property of the centre to fix a suitable* venue for conferences ; i.e., he
equates the mathematical problem to a statistical problem without utter-
ing the necessary words of warning. The factors that determine the
suitability of a venue for a conference are numerous and complex ; dis-
tance is only one of them, sometimes not even an important one. To
insure radial travel, aeroplanes may have to be postulated. Even when
distance is the only factor the type of mathematical foundation appro-
priate to the purpose is a matter of taste. Some might feel that all inte-
rests were best met by that point which would make the sum of the dis-
tances the least (the median) ;7 Others might reason that what we
needed was the point of greatest concentration of the delegates (the
mode).8 Still others would maintain that the best point to meet would
be that which minimised the sum of the squares of the distances that
would be travelled by all the delegates if all attended.? At all events
there would be years of dispute over the appropriateness of any methodo-
logy. Much more practical means suffice.

6. Translation by Lotka of Gini and Galvani’s article, published in the J ournal
of the American Statistical Association, 1930, p. 449.

7. This is the view taken by authorities who pay travelling allowance to
delegates.

8. This suggested itself to a friend of mine who is not a mathematician.

9. This point of view may be appreciated if we consider the illustration given
above : Assume for a moment that Vizagapatam is a suitable venue for a distribution
of 647 at Madras, 1161 at Bombay and 1488 at Cuttack ; if the 1486 at Cuttack shift
to Calcufta they might reasonably expect a corresponding shift of the centre ; gurely
they would be annoyed if they are®told that Vizagapatam is still the sultabfe cplace
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Land Problem of India—By Dr. Radhakamal Mukerjee, ML.A., Ph.D,
Longmans, Green & Co., Ltd., pages 369. Price Ssh.

The well known scholar, Dr. Radhakamal Mukerjee, has brought out
in book form his Readership lectures delivered at the Calcutta Univer-
sity. Their publication is welcome, for in a country like India any new
systematic study of this problem in all its bearings is always desirable.
The agrarian problems and policies are the most important of all the
guestions that confront Provincial and Central Governments and many
of the difficulties and hardships, of the Indian agriculturists could be era-
dicated, were proper agrarian reforms carried out. The enunciation of
such reforms is all the more necessary, at a time when the agriculturist
is overwhelmed by his burden of indebtedness and his inability to offer
proper security for credit.

Steadily the proprietory ownership of village land has been passing
from the cultivator to the money lender, with a consequent deterioration
in production. To overcome this and many other difficulties and abuses
the author suggests various reforms which would include a modified
state-landlordism. The defects of the present Zamindary System are
‘clearly analysed and a striking suggestion is put forward which would
replace the autocratic features by more humane relationship between
Landlord and tenant and rehabilitate the village community.

The book consists of 17 chapters which touch on all important points
of the land problems of India. The first deals with the origins of land
holding and the present position of the Indian peasant. Dr. Mukerjee
shows that a considerable degree of unrest already exists among the
peasants arising from the abuse of agrarian lands and suggests pro-
tective legislation to counteract it. The origins of communal land-owner-
ship and types of Indian villages engage his attention in the next chap-
ter and he proceeds subsequently to examine landlord tenures and the
break-up of the village community.

The excessive fragmentation due to agnatic succession and the desire
for equality has brought about uneconomical holdings, an evil which
cannot be allowed to proceed. The author therefore considers the anti-
partition legisldtion in Europe particularly in Denmark, Russia ard Ger-
many* in order that similar measures thay be adopted in this
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country. In chapter VI he deals with the Russian Agrarian revolution,
the Soviet decree of the 19th February 1919, which emphasises the tran-
sition from private to collective farming, the Russian Revised Settlement
of 1922 and the recent advance towards a socialistic rural economy and
proceeds to apply the principles underlying the progressive evolution of
agrarian developments there to India which has, he believes, a good deal
to learn from their measures for educating the peasants, stimulating pro-
duction and eliminating intermediaries as well as landless rural
labourers.

Tenures in Bengal and absentee landlordism are dealt with in Chap-
ters VII and VIII and the defects and reforms of Tenancy occupy a fur-
ther two chapters.

The author gives a very interesting account of the problems of per-
manently settled estates and points out the various intermediate tenures
between the actual tiller of the soil in Bengal and the Zamindar and how
this has brought about the numerous exactions of the middleman which
lead to the impoverishment of the tiller. Though the rent has increased
from Rs. 400 lakhs in 1793 to Rs. 1,463 lakhs in 1924, the revenue of the
state has stood still. The author then points out that the Zamindars
have neglected their duty by not carrying out the reforms which were
imposed on them when the permanent settlement came into existence.
Therefore, they are not entitled to exemption from the taxation of their
agricultural incomes and should be made to pay the income-tax.

The concluding portions of the book tackle boldly such all-important
topics as “ The State as Landlord,” agricultural labourers, the landless
peasant, agricultural indebtedness, and the food position in famine and
normal years. Even the problem of Taxation of agricultural income
receives careful consideration from the author.

In this original and stimulating book Dr. Radhakamal Mukerjee has
brought together a wealth of first hand information of the greatest value.
It is a thought provoking study which should be of the greatest value to
politicians, statesmen, socialists and students of the rural economy of
India. Prof. Mukerjee must have spent a considerable time in study-
ing the different types of agricultural settlements in India and his sug-
gestions and opinions deserve to receive the deepest consideration and
thought from all those who are interested in land reform in India.

It is one of the most valuable books on this subject to appear in

recent years, and should find a place in the book-shelves of every econo-
mist,

B. V. NARAYANASWAMY.
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Arnold and the Grand Style—By Rev. A. J. Boyd, M.A., Oxford
University Press. pp., 10, 1934.

The Pastoral Elegy in English—By W. C. Douglas, M.A., Oxford
University Press. pp., 18, 1934.

Rev. Boyd and Professor Douglas have embodied in book form their
papers read to the Madras Branch of the English Association in October
and July of last year. It is heartening to find that the Madras Branch
of the English Association is revived and that such interesting papers are
read before it.

Rev. A. J. Boyd studies in his paper the use of the phrase, ‘ grand
style,” by Matthew Arnold and examines how far it expresses a concep-
tion of permanent value to the critic of poetry. From the 1853 Preface,
the Lectures on Translating Homer, the Last Words on Translating
Homer and the essay on The Study of Poetry he considers Arnold’s defi-
nition of the grand style, his grounds for excluding Shakespeare and the
common elements Arnold finds, or thinks he finds, in Homer, Dante and
Milton by virtue of which they rise to an eminence denied even to
Shakespeare. Even before Arnold, Sir Joshua Reynolds, the great
painter, uses the term ‘ grand style’ in connection with painting and in-
sists that a painting to be in the grand style must represent the ideal
rather than the particular, must be simple with the simplicity of nature,
and must express a single, noble and animating conception. The grand
style according to Arnold’s definition is a kind of nobility arising out of
the simple or severe treatment of a serious subject and the best exam-

plars of these two types are Homer and Milton.

But in so far as this definition does not bar the claim of Shakespeare
to the grand style it has failed to express Arnold’s meaning. What
Arnold really means by grand style is a sustained perfection of simpli-
city or severity ; and on the ground that Shakespeare is not always grand
Arnold refuses him grand style honours. Rev. Boyd agrees with Saints-
bury in protesting against the excessive and unnatural restriction of this
definition and points out the impossibility of there being any single type
of grand style. Arnold himself tacitly admits this though he generalises
from his own preference for the grave simplicity of Homer and the grave,
strenuous, restrained magnificence of Milton. * Indeed there is not one
mode of grandeur in poetry, nor two, but many. There is a grandeur
of simplicity, and a grandeur of magnificence. There is a grandeur of
austerity, and a grandeur of abundance.”

Therefore, though Arnold’s conception ig suggestive and stimulating
it is®of little permanept value to the critic of poetry ; nay, it may even
19 -
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do positive harm if it leads us to look for poetic greatness not primarily
¢én the parts but in the whole. Rev. Boyd has set about vigorously to
clean the cob-webs of slovenly thought that surround the term ° grand
style’ and in his very interesting and stimulating paper warns us against
unsound doctrines and antiquated ideas.
C

Professor Douglas restricts himself in his paper to a study of the
pastoral element in Lycidas and Adonais. While the professor admits
that to write pastoral poetry in English is to attempt to pour new wine
into old bottles he maintains that pastoralism neither mars nor makes
an elegy. Though the pastoral elegy is a kind of coterie poetry which
cannot convey deep feeling it is an excellent medium for respect and
admiration, a beautiful posy of peetry to a dead poet. An artificial pro-
duct of literary ambition this calls for great skill in the poet. To win
this literary Ashes one must play the game according to Sicilian stand-
dards ; while Milton shows ease and mastery in his ‘Lycidas,” pastoralism
only clogs the speed and cumbers the movement of Shelley’s Adonais.

At first sight the terms employed in the pastcral elegy—terms like
shepherd, oaten flute, Dorian pipe, oaks, rills, fountain Arethuse—may
appear outlandish and grotesque ; but the expressions, thoughts, imagery
and structure of these poems can be properly understood by a clear study
of their Greek and Latin originals. English pastoral elegy owes its
origin to Theocritus, Bion and Moschus. Lycidas is based on the First
Idyll of Theocritus either directly or through Virgil’s Tenth Eclogue.
Adonais owes its spiritual parentage to Bion’s Lament for Adonis and
to Moschus’ Lament for Bion. These two elegies belong to two different
types having two different sources. Professor Douglas next sets him-
self to explore the course of these two streams of influence.

-

The origin of Theocritus’ pastorals is his desire to escape from the
artificial city life of Alexandria (as Professor Gregg points out) by
remembering and reliving the pastoral days of his Sicilian boyhood. He
wrote of the life of the Dorian shepherds singing their songs by the natu-
ral springs of Arethusa, in their broad Doric, 3midst the woods and desert
caves, willows and hazels of his homeland. Professor Douglas summa-
rises Theocritus’ First Idyll and points out that the Sicilian topography
and scenery, the nymphs and muses, became a heritage of bucolic poetry.
Virgil took it over to Latin and thus set the pastoral vogue in Latin and
in English poetry. Briefly reviewing the theme of Virgil’'s Tenth
Eclogue he explains Milton’s indebtedness to the Latin poet. Even in
Theocritus, allusion was the salt of pastoral poetry and allegory its
pepper ; Virgil retains them while Milton fuses his most vital thought



ReviEws 287

with allegory. In Milton’s poem the three main themes are regret, ad-
miration and consolation, and the three mourners, the pastoral country-
side, Father Camus and St. Peter, represent poetry, scholarship and the
Church. Milton’s grief is not very deep and he has no high opinion of
King’s achievements in poetry or scholarship. But to his eyes King’s
puritan views are most important and hence the intrusion of Christian
religious feelings into the peaceful atmosphere of fenascence pastoralism.
Though Milton himself is aware of the incongruity in combining classi-
cal concepts with Christian ideas St. Peter’s denunciation of the hire-
ling shepherds is not a digression but the deliberate culmination of his

own poetic design.

The professor next takes up the other stream of influence which
results in Shelley’s Adonais. The Lament for Adonis and the Lament for
Bion being based on the orgiastic grief of the Adonis cult the expression
in them is more unrestrained; and Shelley is consequently led into
extreme eulogy by the sentimental exaggerations of his Greek originals.
After analysing the main structure of the poem the professor shows that
the nucleus of thought in the poem is the similarity between the beau-
tiful and fragile Adonis killed by the boar and the delicate and defence-
less Adonais mauled by the critics. Hence the tremendous onslaught on
the Quarterly critic who condemned the Endymion is an artistic gain
not a blemish. This paper is a very lucid exposition of a difficult but
interesting subject.

I am sure all lovers of English studies will welcome these two
papers.

A. C. SUBRAHMANYAM.
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The Salaries of Public Officials in India. By D. R. Gadgil, ML.A.,
M.Lit.—Gokhale Institute of Politics and Economics Publication No. 1,
Pages 48—Price. Re. 1.

This brochure of Mr. Gadgil is the first of a series of studies to be
issued by the Gokhale Institute of Politics and Economics, Pcona. In this
booklet a survey of the evolution of salaries of Civil Servants in India
has been attempted. Mr. Gadgil makes a forceful plea for a radical
reform of the scales of salaries because of financial and other considera-

tions.

The universal depression has been responsible for deficit budgets
both in the Central Government and in the Provinces, for some years.
Apart from this the author feels that the impending change in the govern-
ment and the probability of the cessation of recruitment from abroad
give the best opportunity for the consideration of this question in all its
bearings. He divides the subject for discussion into two main parts, viz.,
1. the salaries obtaining at present and their evolution in the past (2)
the principles that should govern salaries in the future.

In the first part the author reviews the report of Mr. Ricket (1858)
of the Public Services Commission under Sir C. Aitchison (1888), the
Royal Commission on Public Services in India (1912) and of the Lee
Commission. He points out how the high salaries to English officials
were firgt justified on grounds of distance, climate, lack of social ameni-
ties, etc.; it was then conterided that expenditure could be reduded by
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Indianisation and Provincialisation. Even though this was effected later
on, no saving was actually effected. The various provincial retrench-
ment committees recognised this fact but failed to remedy the evil which
in the opinion of the author, is due to the fact that investigation of this
question has begun from the wrong end. Adjustment should start from
a study of the methods of life and standards of liveng of the large mass
of the people and not from the inflated imperial salaries. This view is
supported by such eminent writers as Sir Charles A. Elliot who points
out that India is the poorest country in the world and yet that the pro-
vincial service scales are higher than those of most of the highest posts
in the Foreign Governments.

With the help of statistics Mr. Gadgil, proves that in Great Britain,
Canada, U. S. A., South Africa and in most other countries a certain
relation exists between the earnings of the working classes and those of
the salaried and professional classes ; while in India, there is a vast gulf
separating these grades. No effort should be spared to bridge this gulf
and if our financial house is to be put in order a radical re-adjustment
of salaries is an imperative necessity.

This is a scholarly presentment of an interesting subject of no little
public importance.
B. V. NARAYANASWAMY.

Swaramelakalanidhi—~By Mr. M. S. Ramaswami Aiyar. Published
by Annamalai University. Pages 132. Price Rs. 2|-

To bring out the standard works of the old masters on any subject
of interest to Society is a laudable service. The South Indian Music is
not merely of abiding interest to all lovers of Indian Arts and Culture,
but is a branch of Indian Culture that has been hitherto considered to
have attracted no great literature worthy of note within the historic
times. To ferret out and publish a work like “ Swaramelakalanidhi ”
with the correct original Sanskrit texts and an accurate English trans-
lation is therefore a patriotic work significant of the spirit of the times,
and full of good augury for the future of our culture, especially as it
appears to be only one of the many treatises on music that still await
the earnest efforts of diligent workers in this field.

Mr. M. S. Ramaswami Aiyar deserves the warmest congratulations
for his laudable labour of love. His critical introduction to the book
reveals alike his fine, masterful study and his great acquaintance with
the literature of the Carnatic Music. His love, for this South Indian fine
art is ®qualled by his learning in its lore.
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Whether Sarangadev’s aphorism that ever ‘science should only fol-
low art’ is sound, and will hold water for all times, and will best con-
duce to the advancement of music is a matter on which there may be
honest differences of opinion. But that this policy may be safely and
efficiently worked within wise limits to marked advantage in practice
has been more than emply proved by Ramamatya by pressing it to best
service in this masterly work of his. His failure to follow up his labours

by working inductively on all the available materials, and deducing
déiﬁ{litely decisive principles for mela-divisions may be a regrettable fact
to note. But he certainly did remarkable and considerable spade work
to prepare the field for more industrious and synthetic successors by
formulating the twenty melas and stating their intelligible characteristics.
If he erred in underestimating and underclassifying the melas of the
Carnatic Music in vogue in his time, surely his successors have erred on
the other side by over-refining and over-classifying the same unduly
into 72 theoretic melas which have no relation whatever to the practice
or practicability of the modern music. It is only to be wished that later
authors respected the wholesome policy enunciated by Sarangadev and
elaborated by Ramamatya in the interest of sound musical practice, and
moderated their zeal for more theorising and technical hair-splitting.

Anyway, Mr. Ramaswami Aiyar did well in discussing all these
aspects in lucid and luminous language to the common advantage of all
students of the South Indian Music. Perhaps I can only add a.wish that
Mr. M. S. Ramaswami Aiyar adds to our debt by endeavouring to com-
plete his labours by solving the puzzle he has himself found in reference
to the patent mistake relating to the notes of 2 out of the 20 melas for-
mulated by the author of “ Swaramelakalanidhi.” Obviously, there must
be some mistake somewhere ; and it should not be insoluble tc a student
of Mr. Ramaswami Aiyar’s critical acumen. It is to be hoped with a
little more industry he would unearth emendations or think out correct
solutions to evolve the correct system and to present the same in its
proper perspective.

The authorities of the Annamalai University have done well in en-
couraging its publication. They would earn the gratitude of all lovers
of our culture by stimulating and seconding further efforts of scholars to
enrich the literature of our part of the country both by bringing out all
old standard and classic works, and also by producing original works of
constructive science and creative art in touch with the life and progress
of our people with a view to enrich, unfold, and develop their culture
in all 4ts manifold aspects and interests.*

S. S. BHARATL.
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gEaeHAgIw: | ae\defevain  aiffesfa | @ RS A
Y FarduTg areRd | surEaAft R edlveRadant Yed amfagas |
A-AASSTFALAR T2 ASFARATAFATAT: | % GEqSHBT: THTSR:;
wald «fifg | af 339 stern FRa, 399 gRAtgTeR | fRg
SqFINg AU, THET HEEFAIGITAREGHT |

g I Ay 7 gea, AmdRasead g8y G @ | o% fR—
¢ AgeggewEed AEfE: afEd | edisSmenfiesa  sEgdasa-



wrfaargaTaE: S

Ry 3, 7; sl aER TR | afhETEas  gravenfiesa:
fhrgracmiSmzoniitag ¢ 39 aag? am; eigiTETasE | &
T AGARIBIG | A Qagrafa ARt gandasE | SRR
- aerfE: feil 9 ggeesadnl srAvstaralRan | adsgwigg—
CegeanaETaey  AeEfe: afyeadfa | agaesH swawEER A
safgseanarafdrasmEE  ggumEzasald, agff a gean ) AR
gfaarqsraator sEialin, g qmzar, gEacafase 9 grsaaEg
FAAZIS T[T, |

fhg  amESmuscr IMAMNERT  FEANEARIFAS  GAGAEE: F9
fasafy ¢ qEanifEfe Iq ) amamecIEIE: gAYgE gEaEE: -
AFAsEAEas: | wAEIARda qaRenst  wwwadmlcaaasae: ¢
U Gaie  FEATEAERAAEEFAA 20 | waed T agearty eformaar
AT g arede ¢

o aEaEERaf a4 gema | grEmaTNE  JSaAedE A1d |
AAFETIESAIfFale araaawT: | § o e fgm w9 aeea e

fd9 qRATEFACETS A9 aEar €9 | gxd 9 94
FHEFGY: ¢ ARG AT, CHHIOHG a7 ¢ SHAAlT 9 geaaly ; masaraia-

3. TG afg Rmmsadedasmeg )
- quafiqagia awa afy gmaq |
wigulgdad awas = giay |
sugmgaalatataws 7 faag

gErdiqm gy iRa fgagagag

qg ST IR gauE: |l
(Fatasyd P. 542. Benares edition.)

R, @ Ffyafassa Fav«a 98 waq |
fafnesoraraseast Fargaad )
(3. m. P. 320 Benares edition.)

a FifFssTEHn adfaEnay |

IqrataRoufy agr siaew & a8 0|
sarga{ P. 543. Benares edition.)



¢ AT TAL:

TAMFRATE-AARTAAEFATGE , AR FEIRETT | a9 F9-
$RORG GEI:, QEZAN T qr6l, [9F FyFgedEns @ugd SHawe
AEsfia=ad | su et g I, 7, YIFUET ST SAGTIA €
ASARANET | qEauEReaT sasatify 3q, arftaetaivEdifarse-
A srgaapETasE | TEEREaEe sruEEmEag GaEgE
far 9 gwaf | @9 el alwaesrasteadian | gzt
Y efEAsIE | G2 arEAEd 9 gwe | gaaaakaay B oaesad )
9 ag gloFy Mg gag sfa | «ifts geareznafii agai
MIPARRAATAA €A | TG I a  FAReArgaaig | faoeorEm |
AT o FEFIUTIATEE: GO 0 ;  ad: 99 g2 M-
TEATS ST AEAMIE | BISFR AT MR T ZATAE |
Y A Ausi Frmar 9 9z gan; off awatigraat: | g
FATMIREAHR  AGAR G FraE FEAET g | ag a9
RIS FrEAf | AT A AEAFEADNA CIIEFAASEI | AT
FEFIHRAN BT T R®G Yq| AQsET g avumeriERi |

(To be continued)



At g

EIATETTE: |

. . TOTHOIE ||
AuASEaRaEa: ||

IO awSpisfadiat FAaTog |
Aot yAnEEAtonEagara ||

g7 @g A AkasRasdgfEnt gen afwef™  smate-
gafas-Fnfis-NuaR-aafEEat  sef, Shm-adfie-ag-
AateRatEaf o s o wRfa sEnsareta
739 IIAAIANG FHT— a9 gz TeadFagEasal; AeRararaia-
qgeRal  FrERAFEsEEFAfeR—ad Qe aggdnEendar |
ArEAANd giRasEaal faf, Bumra fmiporfiva | awasiy g
T Fsfa fEg= |

qar  @AuANt  gErfreafdeRemameadated  adamhmar
a7 #enfiefEsda ¢ & wReragsafmafafasy « Gaisagat ar
s wlexr’ gft fA) et Madda o4 s@ess ga oamE ar
g R {aeaIgIaHRION ||

faclaes = gaeaa ealwamt “«flm” 2R ¥
A | oFd afigEe—< pEsArgRinieagEE sqtaaad
graaqaEETad” gfr | qur ¢ WBG@M Y R T & -
fxy earafiaEEar mﬁarﬁareamf%qaarf&omawm qasEs g3t
fraiifaer ; afigen waifn qaAradafa | svag e —« adgafy-
qREH SARATARAT IR JEFA 6 GAVSITATERT ST Iy
qaEEaitn 5 el ffmiienaeafc”? ) @ Rgdas:
FIRFTFROT @ 37 ;  aRdiearesErEE: | aEraasaia-
graft ssfimaRcaadaganRiy afa aadan | 9 =gl YT |
a4, ;. geEgafeg—



2 AT ETa:

« SrRearfaaEafEai: safaEaar |
gasfriatenRiR@qeniemsy )

g | errenRERa Ay AFasIafis-DE | s am-
AEET— T e gl waEaEsht feaeee @afs
ATEY | AT IgFaeganEE: Vs | drsamft— ke aEg
JrEmitd FEgaq | 9F FAFEAR: | FgFEEaEt gafi T aeka
Feggq dnfa saraframaafiaais agq | & gEmeReaRa i)
o Faqadl « qAANE argrEt wAfaEEAR AT seqaEiNan—
“HaNRAfy Y amRomaRa: aEfassrlsn: @1 gieaseis-
afigrag | aAftaEmiEN merea g «ifFamwkod agfemiag
ganAfmEmas: 7 ogfi

TqEAl  SAeNad AAEIE il fRwagRs e
TAER et | @ e asigaSgussEEt
« JgegrareATaEataItaRe 7 GV, a9 SAIRuSNaivE fequat
« Qiifamemasnt: e’ fafiRd-—azaa -
FREA WA, I —aArggEAL=ARaogar, 9 -—afgemameas-
wEg q1, T A TGRS AV $ufEg Ag99 | Talr  qEd-
fregiRae: Gaaa: FAABRAMASHAPRRT T a1 @A ¢ FearafREs
1 IRfEay | gfioacEwaad ¢ IR gEEE) SRS
g dastwa ’ 2ft wWiE ammaRE | A RE AnmsasisRe
SRR @arFasad, aff o A3y aafeasEr-

1. wafy sien quewod qeeatasga o fauw % ua geesay ¢ adte-
w0 R fagee Bfa=ad ? g eanft @agrmaegarorand: saRk
fafde:

Page 57 Sri Vidya edition.
Page 26 Anantakrishna Sastri edition, Nirnayasagar Press, Bombay.

Page 267, Choukhamba edition.
Page 13, Nirnaya Sagar edition.
Manjusha Page 267, Choukhamba edition,
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TfraTTaTaE: !l

BRTNReT axssd | dudw  fagrafagmEd—¢ SearRvana -
AT TTAAAT , AT SAEIAREAR AT EaETasaatg  edr-
eFaueararaFs fAaw 2y Y g qwr T3 @ e wwat A
Aft = gsseat A1 wAfediaRe &7 affcadisa i |
SIS RE T T R I B B LR INEETicaa
A *@gga avaafa, areafis: gazread, Qafrareg aEmTraUSagEaRIT
FINGATY CH SAEEHaERER | G GECaRassal:  Nheat
geaT: | e genr fegr Jagfwevmenf fa 3q | ow@g ; ¢ FiEaAr-
gy i Fva |

GG | EICH az=ar AT | qorn qoiamgaron, s
apeafawEt A9 FEEART g9 am |

SEAM: T, TEERRET | J9 9 F@ArgaEaed:
HAAEI AEEEFETATEREATa — ¢ @93 f wned Heened-
animed GaieHEE: | aRafRgade YEmEd REESEE | 99
RS @9 FFAACIAATYEAR, | wAaRiEeel G sy ag g
SETL | o T3 AN qENEQHawEE@NEd | AT
AMAASTAGNDE, | AF ANYAE; FEEEArRATSTARIHE N qSaT-
Sie RECIUESE R qEaerataEaTat ’ ofy gaq | a9 gRaFuEaEive-
facjoqsd sfrgrEeniTii | aFarmrAES e RarafEmgamiay
sreaat anraaf el fRe afessvmaniRawea) s & Afe-
AR ARG NS | gleeEAi g wgwf fle geaat-
gaarEfd AEasaEgata | a9 fafe— seniaEamiE amg

Page 8 Trivandram Sanskrit Series Vol. IV,

Manjusha Ibid.

Page 13 Nirnaya Sagar edition.

Page 57, Sri Vidya edition.

Siva Rao’s translation, Page 102, Rippon Press, Madras,
Page 267, Choukhamba edition.

Page 13, N. S. edition.

8; JPage 36, Lazarus & Co,
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Q efyaTagas:

Gafar qanifme @ awea st 2R 1 W aEdiH—
AAE 9 QISEAAt GamitaE: SrEmony sfeEey | RRIE R
seaar (8 < faadan ﬁzqraraqag\qqﬁé " Zfy g7 AGFA [ | ATTEER
qex iR TG |

sragEatER RfsmbmasEar | aEnErEnii-
T sraqenfakfy gz s qiavafafusEes, wiEEl
¢ EAERFIAGTAIAT AfQ9ad | afueFae sAaEEsaas o’ gfa
qzafds, St qud saEReREey i) 9y Sgareeamen
IFIfuzes ¢ afy ararfsen eaenafelft Roawmd ag” i
seemEEE N | BRw & Sen Saray Roeaga | @ s
TR TATEEEAR: | MAFRTEG T FA@ATaloe (e
R | sgameg a3 gAmom |

99 WZ9d YWeN® qeqail vred afeeay g el aa-
f@m: | 7ad gueAgar— AREEl gEEE SRaaeiaar -
FReTE R L qErE T e ¢ SRS
yafaa iy wzed Afaeid, ol awam g R afesw
qaiia gad ” gfv ) opSfagElt o aftycaas: dafem AR
ARy aed ’ gfy | gfanlrRtawmd weed o st
sRsHTeqaiea W’ gafafzar | Fwfag aifeson ganisft @
ared gf waraeaft aafid sigafadna |

1. Page 148, < wrguraamadsiy aragwagrigmenatzsit-
ad | FJWgEArrsamagiETEaiy stensRag’ g com

WIFOMY GHLSATTFIIAT G@AFHAAFIHONTHAE  gfa 9 |
Sloka vartika Page 245 stanza 117, Choukhamba edition.
Page 47, Saraswati Bhavana texts.

gugd g @i 1331, Choukhamba Sanskrit Series.
Ibid Page 1932, Same edition.
Page 645, Anantakrishna Sastri edition, N. S. Press.

P. P. 365-6, Kuppusami Raja’s translation, Rippon Press, Madras.
Page 645, Anantakrishna Sastri edition.
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wrTRETae: &

Afasaiaeaafacg o3 ogdan | qnr = arieai
“ e adq , Aad , AN qgEq | Ealaier a0y Qe Vi

waegevhEel 98 wiemeafain ffmegiae | was
Arg-aReafanargs: | SunamiE daEswe | fRweg g
FRESS {FqET BT | CA) g (qEaraen q@ed qeargad 3R
wfaftd  fagrafagima— searfdqams  asrsarRarmeaarmg
aafmg Bgesta  afafbraagiosca fale, a g damewrERRfd
g, gfanw

wpRFEEACaED enfiify sgafgsmr saray | @ &
TG — FTARFAY YREEAR: aaed gRATEareds R’y |

| A FEea:  qRdssIEne e |
faafyar 1 ar s&1 « quff—seEnfafy 3@ g seaarsserasd
qarsfta | sraEmaw | SemERas 4 gfaards afgfEradeea
g3, o U9 AQ9Asf Aread, 7Y a1 agusURARISIETEw: |
AR AQfmEufAEags qEaa | A @3 9IRRU dgRd
7ZRga0 qd fAuerag sefRfedagEn’ e Sawawwfy:, aqeEm
TREE: | AY grarsdarseantd:, affagm, @ oifd s
o | o Rewvarenfe: ey T g o2 ) agiafior-
oeg uagEl AEE: iy Rfeaafa | o agweds Satsonf-
ey agegad o |

qfeed aaraaawqan Sq@N fAiden | 9 qegiEammatadg
AEETH ATAW AZHAT |

T QEFARRANEATTY R arFi o QI AgEe
aEisal A g QisgRa: | Fufisad g Avadganet  gEssgRa

1. Page 23, Anantakrishna Sastri edition.

2. Page 11, Trivandram Sanskrit Series, Vol. IV,
3. Page 33, A. K. Sastri edition.

/%.  Page 13, N. S. Press Bombay.



& wrNEaTaE:

qEr:, AGAGAT TF | AVAREA g A FEarER g mEe gdseE,
JEEEEETEaEfy fRn: awedei | @3 o AmesraEer-
ot aEfas:—ae fuwi BEE aefvas @ odgfess aEsal
faehEfause i aumEo 999 ¢ o9 FROEA ¢ 39 FASaRaTIE ¢
7 SEFEIHE {G9ad, aEEd a5 aafRee @ afer R
sfi qa@dgamawE | cEasi RgEfivada aoar  Geaafhamsan-
T | A% FROEE, IEUOMT FrasRoed FraaaEE | swdisE -
WM gamaY | fEE aEAEeE aitiman sroeaSes sEfsEe-
sPamEear aormEnf fe | @) avsa=Etaaeas afrag )
Faeg Paafawendisal fa gt 331 9 awsa—fF gafamRast
seaq gfa | mFEffE Jq—-a ;7 ggRagduder adgevamroanasr |
A = QAIGARIIR: q/hes] QAT TIAGERORT | a0 FArRwsasaal
FiarigIfesad J TEamMRaAld aeaT | g agsifeqeear «fy
FE: ;naﬁxar I TEH FHS AT GG | EﬂFcr Areaawig, aftq adar-

ﬁsrqrﬁr fraragrmfRefat | @ Jare  seusde, ekt
ARG | A @ geEfy g udl aheg g a2y | ey
ARAERAweadT Agmgead, s Rara e & a & =K
Y — frmearzaa, =9 gfa 3 ) a9 Qs fdd:, edar; oda & e
O A FARH: qURY 4] G5%F GEESeTddEa ) 4 9 faged
frframfiaasy, 37 ferlf: @@ | arew: stamess fTvaafams:
ofeq, qEArfaeaond | TR —a qEGaT SEASEEEER: SIEs g
A | A9 @9, SEgAE, | aeIfUErR g a ag mertig-
Ay gl areraa Ggmaficsas | qu= e Age Aerfs Nl
e | @ R [FEme $Rice oF; ggasd guaEfy Aem-
qEF; 9 9 MEgwasguus: g Fmd w3 qggffy afafy | owg
fasmee qearaEE 4 fAgEea G | fheg aewfidasrr T aq|mEr
REE | §5 IARTREEITER | GESEd g MEETER: an
EFREAIONAT | JATA G —

1. See Thattvasangraha of S-.ancta Rakshita.



@Tf\a'a'ra;a:g'ﬂg 9

« fyetHre w9 gl gaeat (B )
g gAd FEEHEGIEAe ||

TR 7 3 BgEEt mdsamatn, maffeiedss & sasd |
q f& arefvaagdsanca, T aar?ﬁqf%ama“ﬂlf( | T I gEI9IfN-
fea: gfd oo | g B Ren Rgmea—am: eeaadam | ax
AT QPN TF:, SHEIIQIET G=al:, TI7 T QUEATNGANT g TIh-
fawa: zarq | o1 AW | T 9 A @A aEnsStrawaw: fad
a9 GAERAAOTE, | a7 § geweAiRyHed  argeararisIBRarsd a
fad a7 qAFR @ g 4 g A endm weal, fwwTh |
waﬁazr A FABRAT @47 dggeuanTE | JIHEAFTIAN, AL
HICEHT QA YRAET 99 3R 1| JwliEeg swbar wRa aeRa
fagag aaq; amen gadea F@ A d@sRd? qfEeEaRfa Sq
FIFAGEA HC gaea Byl 9 & gtuafe ewREa:
EHEEAET 2 | qdfRigea Bgmer aere Sgat aan,
Areafired g%t | aeRafiE aa Agmergrresarsazana
fAgEeRsHH: sfa Funfaamasae, 39 SisqageEan | aeRrETE
Fuqagn FEghar wafesd | e gRIREWRE )

SESEEIRECEEEUICUIREECE U BT o 0 C M i o0
TIEA | AFHAEARATFER, 9999500 | a9E —AerEras afaad
| AFR: JAEAT a1 aETed O e, AR aqy AP g@ e
FHERFRAWAE, | ag Gefify ; swrme  waae gq g %
TR €T SN A 33 o wq ageErdar | ol & A
FEANF: TEAAT q IFRA TAF EEICUITRCIEA G EECIE TR LD I
a9 T ARIE | a0 Braal agms arei g arafe  Rrgmead-
fed % T AEHNEEVEARAS: G, STEAAIAET gamqq?ar@ | {AA-
apon ¥ fRREnTar | ot R feaeea B ek sy

}. . Slokavartika Tika of Partha Sarathi P. 283, Choukhamba Sanskrit Series,



¢ TR AT

feffa ammena: sfaeiafl sERsrETTagteaaE: saka-
AFFFIIER 7R agft aaRemE, QAR qa9r ARmhn aemEe-
sRafgsraiataaf: smat fge sEEEsEcaEs s R o
o Yfeshaas ararat A | g —

« Sifgrisf ggaren ReaifEeds: |
memeFafatmgatg et | =i

99 A TREagEaRmiEEast RsmaiiRenraang-
WA SEFAGAEART TafimERm geaar iy I | amnda-
fgmmfy ammoarg | oExd fe amar wafpeasisnt  fgEaatesa |
qifAfaar saqeRed SEANEHT | a9 ASIANITFIATNGS]  ArFAATAEAR
ARFEIE Fedd s | A{ABeawE] af SNFeUAld AR | eRgwEa
RF TraaFt sAf@s Fgava: | srgaeg RemsafoRsaegaEnaaatza
AW qd 9 graar A affa e, feeeds g qdgaite amen s =
s Qo |t 7 Qg awad w9 g@aRkf awa, @mmBm @
RIE a1 FAIRARSIREA a1 1 IEHENGTHT ST | WEANIHE IR
J—F gakaar arecanifig, sq awwal=a | aran, s ad-
AL, gafsaseaR: | At g, et SR, adar ae
f& o fagmea se@w famr @ geaafa | qgaa—

« THAAT AECd G eEREE: |
qalATl g e FIAAgEat a9 ||

gfa | 7 7 SweTaagaival ge0 sy q edfmasates: R areaq |
IRAIRFIAY 99 TgwE BoEm: | Sweme  qSaarsca
dgeaNe | AfdT RS awre fAgmer safly aweam | agaier o
A A, SFFARAAIEAGAR:, IO | AreEs: e
afdferd gRstadad 9 @y 1 PeduavefrwedeagesEm |

1. Slokavartika Tika of Parthasarathi Misra P. 272,
2. Shk. Var, Tika of P. Misra Page 275,



= g aE: <

T 9 gy g RvadarERtats: afagar avea  feaas e
FA | eifas XA S=fd SeguedAr: Tt T & T 0 NS AR
zpr afifs gf Pfadfy | REaifdd Rew seTsamlsgas,
AMSafafeg [ I | AR JEENE QERATEER 2 MsaisAred |
FHRIAR F9 A eaRgaad FgaanaiarerEig sEagaad g
e | AIAMER]; 34T (& J6g: SISFTAeEad 1P AR g THRIAH-
YAl THIAETEA G GEIMREEAT AT | A Jd@wEdEl  aeald |
figrea agwimes SRTRGER | WEFEET  AAGRATER, -
TEITEA RAFIAFAGHAT ; TR Fraargma 07 TadiaaFasmaT
2W: | SEAREIASIHINE A SRR, aft afdEeand; agaERE
a9 qREgTHEEATAd FANSTANIONT Fea | G KASAAANE I
gE AENaER IOSEEIRRIERATIET | ANgE | RARAEE
Rsrd S et T qEasy | agFa—

“ ArFRSTAEA gEArfed qear AgHAISIT |
grEEERIgacas v geEa 17

RN &l 9 aduefEnRh  gwafREmsieamm: | et gl
FRT GEFAGAAY | 9 yagSgEEne eguee Erad: e Re-
AfigqEaEessEy: | &t = symifXgEml 9 amefEvasa el
S AT foewalia: waer! fugea €@ g9,
A fenal oy GuEiafl, wia EIEREE aF M AREATaVgIRasd
qafy dewerald FAEREASICEAY Fewadi ¢h dwan | R, Row
aRl, AgARAsiral fegmt Pwat w9 aa@m aar CwReanT af
IRACFGEGAAHTGREAGTTEA  FAFd SR FIASE THETA
IIRRA?  FAFRED [5ad g Isi Magenaaar 3\ gauguea
JERIE TN HRAE aammfy | eRaeadsit swdar smeeR et |
a9 ©g |y A% wafafy arsgEa: FugIIEdT ? SaEFaEd At
fgnman afRgEne gfd q—-a ; FFaaR: | R —ageg aEa-
HTAAY TMETRANGIATIETRO: | SFas JFRED  Ioeal arassEasd |



Lo | =griaERgaE

wgeT Af WA asard & ©d gea gqear Jgad ¢ sarama ool
A9 SrERmaaEe T Fet: @At 9 qEeff wa arag feg
#1699 ZR-0A, AT aRaTE SArasad aaared AraRaEdei
=Rareatd (1) Warg aftgaaTea gg=awa AuRIA st aTaeadif |

a3d fasfearssssaifa: |

9.  UHAWGAET FSAATA T AH |
T gaara gwinfy saafig faan |

(CELICEED



I SRgEIXAT /7 ||

NN

I\ STREERST |
N 3. g TS
| st |

gisft  aifmand  quawby megragmd | dvam Sam
TRfeAd aEaERanssia | ARG agEeae | g g agi,
39 FsEAErATFeaEaMiiRay faed A% aul | Bfe
«“uy agrat, frowdgen, swEREOERTRC g soghiiied
AFAETAG | Qegudarar owars a9 et gAoneRfy 9zfa
sgffdrromt  arfogadlamaEst aEatgEceear aEandsE
argfafe: | By wsEaurasRsanaffaRy @ s g
Aefafe qafawr Ay ) @l o gt swere gom A fish
g | il gogat wdet @ ogeicRafasta | ol Fwifads
SIq= A IRIRIGAN: HAT G | ¥ § G399 s, A9 aRa aSidm
eftquresea wwuiha, oFEEfET 938 AN SetEEfaasSe el
qEY AR | A o1sEnER G g, el aamafiees
qIIATAGEEREY 8y ggmma @Serd Sy | g9 qEears-
Aedaes: fea gfq F=em |

315 TNAAFTFRT—

WIEE:  AEERENEAEAE: gReEmitis: G
47 ARG | A9 aEaEEEAEeTe SfiReEeea seaamien
AT 54 9% TAgINEE Ay gArIRET S aRmfkaty aean )
e ISR RTAEE | aafe—



% \ arfee feraaT: )

g. gAWFHIS) FEAMARN g | SSPA 4AGATF) FIAEA | 79

gagRagale:, suAART qaidafy 2 A, gavaggEaf srEaEE-
ARa, adcd SIEAN 9999, IEA [N | TSAAT (G, BROFEUGISA,
AAZE TT NIFRT, AIIZET BRORT A quaf, @ T geIeAn ueg
fiar wsged eSAMERIARgIIEEE  asIdAedasd weqafa | afy .-
T AT I TEN G6F GRS [ A AAG | IR NETA-
FAAETAR, A AT ETAT | JEATT NITARAA A9
qEAAEA FEgIEl qgladsegE a duadify aueam anafXss
T @ie: |

. @ifdw, QEFEIEIEVAlREs! Alw:, Sq  TEKIATHE
Qs AkeRen Afmdwire: | 9 ¢ Rfmafree fag [
waafs  fagda’ 2 Aada wafi=smaderanfi afeansiwonatfa

T, |

3. fhw, o9AusaERa  s=oifmd ARk oger efhad,
qar TUeEAfd SESEEE  HISERAIRRBTEEEsITaEed i

JETT: |

. «fdm, =gufggaonfd enwizgsam aafzgagfa afa
gEEAg swakd, 9 Nusaraafagaan g | o asisi g4 |
qF:  AEaTREARAgIatEgIEa  qAaaIs: 999 QEEd wee |
e afggAaL: sufaEaehaq areg, gagRmE sEamfa amafy=sr-
fgaadg gaensiafa safgesa |

w. %, GaN am Gafevat G gZhe: Rfiegfefam-
2 | T TIYISAL  GEen AW | 99 galaval gasval
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