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Om ri urubhyo Namaha.

This boo let is aimed at music lovers everywhere who wish to learn a little bit about
the basic theory of Carnatic music. There are a large number of boo s on many as ects of
Carnatic music but I have found most of them to be of an advanced nature they have lots of
good information but it is e tremely di cult for a novice to start learning about music using
them. Once the basics are mastered, these boo s rovide enormous sco e for intellectual
enrichment. This o inion is shared by many of my music loving friends as evidenced by
their e ressing a need for a sim le boo let such as this one. The rimary motivation in

roducing this boo let was to ut together the basics in one lace so that a beginner can get
started o easily. E ce t for the section on rahabedam and ymmetries, there is very little
new material contained herein. The following boo s have been consulted to obtain much
of the material and interested readers are encouraged to further their nowledge by reading
them.

The New roves ictionary of Music and Musicians, under India.

ri rithi Mani Malai by R. Rangaramanu a Iyengar, volumes.
anamrutha arna Mali a by A. . Pancha a esa Iyer.

Abhyaasa aanam by A. undaram lyer.

arnata a angeetham by A. undaram lyer.
arnata a angeetham by Prof. P. ambamoorthy, 3 volumes.

This boo is intended to be read through erha s several times and it is inadvisable
to delve into the later sections without reading through the earlier sections. Most of the
terminology is originally in ans rit and I have made no attem t to use a standard translit
eration scheme eg. Carnatic and arnatic are both used. In fact, I have mi ed Tamil and

ans rit terms freely raga, ragas and ragams can all be found in the te t and ho e it is
not a nuisance. | have assumed little more than an interest in Carnatic music on the art of
the reader and thus, the initial sections deal with basics li e swaras, their names etc. Being
a scientist and an engineer, | was tem ted to include mathematical ideas wherever ossible.

urther, it is very di cult to resent anything other than an analytical a roach in a boo
li e this. Nevertheless, most of the mathematical and hysical conce ts used are elementary
and are no more advanced than what one would encounter in high school.

A few words of advice to readers: isten to as much music as you can and nd friends
who share your interest. iscuss what you now and you will almost always end u adding

to your nowledge. There is no uestion that is so silly that it does not deserve to be as ed.
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The art of identifying ragas cannot be learned from a boo and it usually ta es years of
listening before one begins to identify ragas reliably. Patience and erseverance are the ey
words here.

Ins iration for this wor was rovided by my uncle alavanur N. Jambunathan who
was born of arents who were neither musicians nor musicologists and who did not have the
bene t of any musical education, whatsoever , who is our family musical resource. urther
encouragement was rovided by my cousins, es ecially Basu . Bas aran, ubai, U.AE. |
and many others who e ressed interest in a document such as this.  ecial than s are due
to my brothers of the Atlanta Pancha andavas, rs. Mahadevan Nashville, Tennessee ,

a anan  no ville, Tennessee , Chander  ashington, .C. and annan Philadel hia,
Pennsylvania for aiding me in my discovery of love for classical music and es ecially to
Mahadevan for reviewing and contributing to the material in this boo .

This wor is dedicated to my urus ri. Pratha am Natesa Iyer disci le of Ariya udi
Ramanu am Iyengar and mt. Jayala shmi Ramaswamy disci le of .N. Balasubrama
nian . Anything good you see in this boo is a conse uence of the musical nowledge they
instilled in me while the errors you may come across are entirely due to my inability to
com rehend what I was taught.

I sincerely ho e that reading this boo accelerates your understanding and a  reciation
of music. This document is by no means erfect and I welcome all suggestions and comments.

P. riram

Atlanta, U. .A.

ebruary



ntro uction

Nature has endowed this universe with many beautiful life forms, of so many di erent
sha es, si es and abilities. Most animal forms have the ability to roduce sounds and some
of them even have the ca ability to communicate using varied sounds. Man is uni ue in
that he can e ress his thoughts using sound.  This is how wami Jayendra araswathy,
the an aracharya of anchi uram, introduces the amalaambaa Navaavarna ritis of
Muthuswamy i shithar. The ability to e ress thoughts through sounds has evolved into
an art which we call music. Music can thus be de ned as an art form that arranges sounds
in a fashion that follows certain natural rinci les and rovides that s ecial inner feeling of
ha iness and contentment. It is im ortant to note that the basic rinci les are natural and
thus the theory of music is only an attem t by man to rationally e lain what is already
beautiful. As a fringe bene t, this rationali ation hel sin understanding the inherent beauty
of music and creates increasingly higher levels of a reciation in the listener.

The most basic unit of music is the swara or note which sim ly indicates the osition in
the audible s ectrum occu ied by a articular sound or the itch of the sound. Actually, the
s ectral osition is better described as swara sthana. Inherently, certain sounds go together
and certain others do not. This ro erty was reali ed by man thousands of years ago and
is indicated by the term harmony lac of harmony is called disharmony. Before going any
further, let me introduce, as a ractical tool, a eyboard, that will hel us immensely as
we go along dee er into the fundamentals of Carnatic music. Purists may frown at this,
but as long as we reali e the limitations of the eyboard and why the urists frown, we are
committing no sin.

At rst glance, a eyboard is sim ly an assortment of blac and white eysof two di erent
lengths, usually the blac  eys being the short ones. A closer e amination shows a attern
of eysre eating a few times to roduce the full eyboard. The re eating attern is shown
in the following gure. Many eyboards indicate the location of the C ey as shown in the

gure. In any case, a C ey can be identi ed as the white or long ey immediately to the
left of a grou of two blac  eys or the rst ey in the above gure. Evidently, there is more
than one C ey erha s or even more on the eyboard. The C ey is so called due to the
notation used in western music for the notes. The successive white eys to the right of C are
labeled

ey simultaneously and listen carefully It is assumed here that the eyboard is oly honic

E, , ,A and B. Asa rst e am le of harmony, lay a C ey and the ne t C

?

i.e., has the ability to roduce more than one tone at a time. Many ine ensive eyboards



igure : eyboard ayout: even white eys and ve blac eys in between.

lac this ability and are not suitable for this demonstration . The combined sound has an

oneness. Playing a C ey and the white ey ne ttoit the ey does not roduce a similar

e ect and the two tones stand out se arately. They do not merge as in the case of the two

C eys. Total disharmony is di cult to demonstrate using a eyboard due to the discrete

nature of the notes that can be layed. One would have to roduce a sound that is located
between two eys in order to hear a set of highly disharmonious abaswara mnotes but the
receding demonstration is a sim le e am le of two levels of harmony.

Two successive C eys are se arated by what is called an octave which corres onds
to a ratio of two in fre uency. That is, the fre uency of a C note is e actly double the
fre uency of the C immediately below to the left of it and e actly half the fre uency of the
C immediately above it. Two sounds are erceived to be very similar if they are se arated
by an octave and the only e lanation for this is that that is how mother nature has made
it

The conce t of harmony is closely related to the notion of harmonics. Consider a string

ed at both ends and vibrating at a fundamental fre uency f. rom basic hysics, theu er
harmonics of the string are at integral multi les of f, namely, f, 3f, fetc. Harmonious tones
have common harmonics and this im lies that the tones have fundamental fre uencies that
are related as a ratio of two integers. A high degree of harmony is associated with ratios
involving owers of :, ¢, : etc. and small integers eg. 3: . The ratio 3: signi es

that the second harmonic of the higher fre uency tone coincides the third harmonic of the



lower fre uency tone and such a relationshi is very easily detected by the human ear. Two
tones related through a ratio : 5 are not erceived as being very harmonious because the
common harmonics are the st and 5th. uch high harmonics ty ically have very low
intensity and may even be beyond the fre uency range of the human ear. The rinci le of
integral ratios is inherent in our erce tion of sound. A tune is identi ed by the ratio of
fre uencies that a ear in succession to roduce it and only s ecial training develo s the
ability to erceive the absolute itch fre uency of sounds.

Ne t we observe that there are a total of twelve eysin the re eating attern or twelve
swara sthanas in an octave . This division of an octave into twelve swara sthanas has evolved
over a eriod of millennia. This is evident from the fact that while some ancient forms of
music use fewer swara sthanas, the current forms of many styles of classical music which
evolved inde endently including estern, Hindustani and Carnatic use only twelve swara
sthanas to an octave. In ancient edic chantings, we have only three swara sthanas, denoted
as normal, low and high. Interestingly, the itch ste s corres onding to these three swara
sthanas can be re resented by the , and A eys. edic chants of later eriods use as
many as seven swaras and are often described as the recursors of the raga system. The
twelve swara sthanas are generally considered to be the ma imum number of sthanas that a
normal human ear can erceive to be di erent without too much di culty.

estern music believes in s ecifying the absolute itch of all swaras and thus, the fre
uencies of all eys are ed and the same for all eyboards in fact, all instruments, if one
can locate the corres onding notes . Indian music is based on relative ositioning and thus,
notes are not of ed itch. The note a is the analog of the note C. The white ey mar ed
C is called as one attai and the successive white eys are assigned values of two attais,
three attais and so on. The blac  eys are assigned fractional values one and a half, two
and half and so on . Note that there is no three and a half attai itch. The sruthi accom a
niment tam oora or sruthi bo rovides the reference itch and we indicate the reference
itch by saying that somebody sings at one and half attai itch, or a veena is tuned to four
and haltf attais. This sim ly means that the a has been set to that itch and all other
swaras occu y corres onding sthanas. The im ortance of the ais that it rovides the ed
foundation note u on which the rest of the music is built. uch a foundation note e ists in
classical  estern music also and is indicated by the scale name eg.  Ma or indicates that
the tune is built using as the base note. The base note can be discriminated with a little

ractice since the music generally returns to dwell on the base note every now and then.



aras an arast anas

There are seven swaras in Carnatic music, namely, had am a , Rishabam Ri, and
haram a , Madhyamam Ma , Panchamam Pa , haivatham a and Nishadam Ni .
There is some theoretical basis for why there is an odd number seven of swaras and we
will deal with this subse uently. or sim licity, let us  the a at one attai and lace the
remaining swaras at the successive white eys. This rovides us with a scale or a raga in
this case, containing all the seven swaras . As mentioned reviously, ancient edic chants
have but three swaras and somewhat later forms of music Indian as well as other forms, eg.
Chinese use ve swaras eg. the a, Ri, a, Pa and a of the scale we ust created. Our
resent system is based on seven swaras, and erha s, a few thousand years from now, the
human race will advance to a oint of discriminating scales of more swaras unli ely . The
seven swaras are mythologically associated with the sounds roduced by certain animals and
the names of the swaras are related to the names of these animals. The name Madhyamam
a ears to be related to the central or madhya location in the seven notes and Panchamam
is most robably derived from the number ve, denoting the osition of the note.
e observed earlier that doubling the itch of a swara by a factor of two results in going
u in itch by one octave. Thus, doubling the itch of a say a results in another a
a  which is one octave higher than our original a. A further doubling roduces a3
which is one octave higher than a and two octaves above a . Three times the original
a roduces the Pa located between a and a3. In other words, the itch of the swara
Pa is one and half times the itch of the a below it and three fourths the itch of the a
above it . Now we come to an im ortant limitation of the eyboard the way the octave
is divided into the twelve swara sthanas. ince it is based on current western music norms,
the division is done on a logarithmic basis which is ust a more technical way of saying that
the itch values of the successive swara sthanas form a geometric rogression . An octave
is a factor of two and there are twelve intervals in it. If we ma e all the intervals e ual to
a multi licative factor , then the itch corres onding to any ey will be times the itch
of the ey white or blac immediately to the left of it. E tending the rocedure we arrive

at what the value of should be. The thirteenth swara sthana results in an octave, or,

stated mathematically, . Then, we have to be the twelfth root of two or a factor
of a ro imately . . Using this logarthmic division rocedure, Pa the th swara sthana
corres onds not to a ratio of .5 but . . Though the discre ancy is very small, a well

trained ear eg. rofessional musician can ic out this di erence.



Carnatic music is based not on logarithmic division but on rational division. An octave
is based on the ratio : Pa is located through the ratio :3 similar de nitions e ist for
all the twelve swara sthanas. A few centuries ago, estern classical music too was based
on rational division the resulting scale was called as the natural scale , but this has given
way to the e ually tem ered also called chromatic scale roduced by logarithmic division.
The di erence is subtle, but uite im ortant. The rational division claim is su orted by
the fact that tuning of instruments for e am le, in setting the frets of veena is erformed
mostly by the ear and not by reference to standards. urther, the swara sthanas of Carnatic
music de ne only nominal locations for the swaras. e ending on the raga in which the
swara is used, it manifests a deviation from the nominal sthana. Actually, the deviation
from the nominal sthana de ends on the swara hrase in which the swara occurs thus, a
single swara in a given raga can a ear at di erent deviations from its nominal sthana when
occuring along with various other swaras of the same raga. In a general sense, this deviation
is called gama a. ama a can refer to a constant deviation from the nominal swara sthana
or a time de endent deviation or the ath ta en in reaching the nominal swara etc. Truly,
gama a is the life blood of Carnatic music and the raga system. Ragas are de ned more by
the gama as and the way in which certain swara hrases chain of swaras are used than
by the mere resence or absence of certain swaras. Thus, laying the eys corres onding to
the swara sthanas of a certain raga will not re roduce the true character of the raga but
only rovide a general idea of what it sounds i e. This is the reason why urists ob ect to
the use of eyboard instruments in Carnatic music the lac of gama a, which leads to a
mutilation of the raga swaroo a. The use of gama a also im lies that the method used for
de ning nominal swara sthanas rational or logarithmic division is not too critical as long
the correct raga swaroo am can be accommodated.

In the ast, Hindustani music also had com le gama a schemes, but the acce tance
of the Harmonium has caused their virtual disa earance and only a few of the gama as
remain in use. The result is that the current form of Hindustani music has lost some of
its traditional character  erha s forever. Carnatic music is one of the very few musical
forms in the world that have not lost their traditional character due to the in uence of
western culture. On the contrary, Carnatic music has enhanced its traditional character by
borrowing good things from other systems of music. The introduction of the violin is a very
good e am le of a ositive in uence. The instrument and its laying techni ues have been
successfully ada ted to t in with the rest of the system. This ada tation is so com lete

that the resent day listener can hardly imagine a concert without a violin accom anying



the singer.

The seven basic swaras occu y various swara sthanas and roduce a total of si teen
swaras that form the basis of the raga scheme. It should be em hasi ed that the swara
ed at

ears at various locations around a nominal swara sthana in di erent

sthanas are nominal and in actual usage, de ending on the raga, the swara is not
any one sthana but a
swara hrases. The had a and Panchama swaras are li e the foundations u on which the

rest of the melody is constructed. o, these occu y  ed sthanas. This is denoted by naming

these swaras as Pra ruthi swaras all the other swaras are grou ed under 1 ruthi swaras .
urther, these two swaras are usually em loyed without any gama as. In order to identify
the sthanas of the various swaras, let us number the twelve sthanas. The names of the swaras

and the swara sthanas they occu y are given in the following table.

Numbered sthana Name Notation Common name
had am a
uddha Rishabam Ra, mall Ri
3 Chatusruthi Rishabam  Ri, Big Ri
uddha andharam a
hatsruthi Rishabam Ru
adharana andharam i, mall a
5 Anthara andharam u, Big a
uddha Madhyamam Ma, mall Ma
7 Prati Madhyamam Mi, Big Ma
Panchamam Pa
uddha haivatham a, mall a
Chatusruthi haivatham i, Big a
uddha Nishadam Na
hatsruthi  haivatham u
aisi a Nishadham Ni, mall Ni
a ali Nishadham Nu, Big Ni

The numbering used above allows one to easily locate the swaras on fretted string in
struments veena, mandolin etc. . One sim ly counts u the frets till the desired swara is

reached. ore am le,ifa ais layed on a articular fret, to get a Prati Madhyamam, one



igure : waras for one attai reference itch

sim ly moves u  frets on the same string moving si ste s from results in 7, the number
denoting the Prati Madhyamam . The Ra Ri Ru notation e ists chie y for convenience and
is not used very widely. In conformance with that ractice, this document will oint out
when the notation is being used. In the absence of such an indication, Ra should be ta en
to im ly not uddha Rishabam but a generic Rishabam. The following eyboard diagrams
show the locations of the swaras for one attai and four and a half attai reference itch
using the ra ri ru notation. A similar indication can be easily made u for fretted string
instruments sim ly by using the swara sthana table and counting u the frets starting from
a.
The use of si teen swara names has led to some eo le describing an octave as being
divided into more than twelve swara sthanas as many as twenty two . But, as the table and
eyboard diagrams show, there are only twelve sthanas and certain airs of swaras occu y
the same nominal swara sthana eg. Chatusruthi Rishabam and uddha andharam . In
an earlier era or for that matter, in contem orary Hindustani music , the du licate name
swaras were not used i.e. each swara sthanam was associated with one and only one swaram.
The swaras of the octave then read in Ra Ri Ru notation a Ra Ri 1 u Ma Mi
Pa a 1 Ni Nu a. The remaining swaras, Ru, a, u and Na, were considered
to be tainted  hosham and their use was to be avoided. These four swaras are called as
ivadi swaras and their use is now generally acce ted. The occurrence of combinations of
swaras gives rise to melodies which can then be classi ed on the basis of the swaras that are

used. This leads to the scheme of ragas which is our ne t to ic of discussion.



igure 3: waras for four and half attai reference itch

a as

Ragas are sometimes de ned as melody ty es. The raga system is a method of organi ing
tunes based on certain natural rinci les. Tunes in the same raga use the same nominal
swaras in various combinations and with ractice, the listener can ic u the similarity. Each
raga has a swaroo am a musical form or image that is de ned by the swaras used, the
gama as given to these swaras, the se uence in which the swaras occur etc. This de nition
is termed as the raga la shanam. The maga ine ruthi usually contains a discussion of
ragala shanam of one or two ragas in each issue . Raga la shanam usually contains the
arohanam, avarohanam, details of raga chaya swaras the swaras which are chie yres onsible
for the characteristic melody of the raga , gama as, characteristic swara hrases and general
usage notes. It is intended more for the erformer than for the listener. e shall rst
de ne arohanam and avarohanam. Arohanam is the se uence of swaras used in a raga in
the ascending assages i.e. as the itch goes u . Avarohanam is the se uence of swaras to
be used in descent. The arohanam and avarohanam or the scale of a raga rovide only a
s eletal outline u on which the rest of the raga is formed.

Ragas are not sim ly abstract collections of swaras that occur together to roduce a tune.
Each raga has a distinct image or swaroo am and it is this which de nes a raga. Arbitrary
selection of a set of swaras is unli ely to roduce a distinct raga swaroo am and this is
the reason for attributing the foundations of the raga system to nature. The ragas that we

now of are the roducts of centuries of e erimentation. Each ragam has associated with

it a feeling that it induces in the listener and the erformer. Hours of dedicated ractice



with a single raga aatha am results in the reali ation of the raga swaroo a on the art
of the erformer and this is often referred to as obtaining a harshan of that articular
raga. The unfortunate conse uence of this is that various erformers have slightly di erent
mental conce ts of a single raga and this is manifest in their music. But the good art is
that it adds a tremendous variety to the music. This is also the reason why Carnatic music
erformance can never really be learnt from a boo but needs a uru who can ortray the
raga swaroo am in such a manner that the u il can ic it u . rom the view oint of the
listener, a reali ation of the raga swaroo am means that some of the wualities of the music
can be antici ated and this contributes greatly to listening leasure.
Ragas fall into two ty es, the base or mela arta ragas and the derived or anya ragas.
Mela arta ragas have a formal structure and follow a fairly rigid scheme of scienti c¢ organi
ation whereas the anya ragas are rooted in usage and are liable to evolve with the music.
In fact many anya ragas change their character over time. Janya ragas are derived from
the mela arta ragas through various means as described subse uently. Mela arta ragas are
identi ed by the fact that they use all seven swaras and the arohanam and avarohanam are
always aRi aMaPa aNi aand aNi aPaMa aRi a. This ty e of arohanam
and avarohanam is denoted by the term sam oornam, indicating com leteness. The e
istence of multi le swara sthanas for Ri, a, Ma, a and Ni im lies that by collecting
combinations of these, we can form a system of mela artas. This conce t will be develo ed
in the succeeding section. Any raga that does not belong to the mela arta system is a anya
raga. Janya ragas are characteri ed by missing notes in the arohanam and or avarohanam
eg. aRi aPa a a, the use of twisted rogressions eg. a aRiMaPa aNi a
etc. Janya ragas and their classi cations will be described subse uently.
The de nition of mela arta given above is a currently acce ted one. In the ast, mela ar
tas have been de ned in other ways, sometimes incom atible with the sam oornam charac
teristic. The resent system is mathematically much more elegant and that a ears to be

one of the reasons for its wide s read acce tance and use in the ast few centuries.

e Me a arta c¢ eme

Contem orary Carnatic music is based on a system of 7 mela arta ragas. These creator
ragas are also called ana a ragas and thai mother ragas. The current system can be
traced to the wor s of en atama hi who a ears to be the rst to use 7 mela artas.

Earlier wor s generally contain fewer mela artas and most have aws in organi ation. At



that time,  th century many of en atama his mela artas were un nown and were not
assigned names. ater, all 7 were given names and this system is sometimes referred to
as the ana aambari Phenadhyuthi system after the names of the rst two mela artas
in it. Muthuswamy 1 shithar s com ositions are generally based on the raga names and
la shanams de nitions in this system while Thyagara a used a later scheme devised by
ovindacharya in the late  th century. en atama hi did not believe that mela artas
must be of sim le sam oorna arohanam avarohanam but favored the idea of calling a raga
as a mela arta if all the seven swaras occurred in either the arohanam or the avarohanam.
Thus a raga which went a Ri Ma Pa Ni a, a aPa aRi acouldbeamela artaunder
this scheme. ovindacharya s insistence on sam oorna arohanam avarohanam leads to a
system which is more elegant from a mathematical view oint. In this scheme, the mela artas
arise out of systematic ermutation of the seven swaras into the twelve swara sthanas. een
this way, the mela arta scheme is a roduct of mathematical abstraction and the naming of
swaras and the introduction of vivadi swaras is of no conse uence as far as the organi ation
of the mela artas is concerned. No wonder, en atama hiis re uted to have said that even
ord Maheswara could not create more mela artas
As we noted before, all mela artas em loy a com lete sam oornam arohanam avaro
hanam structure. The urvangam of a mela arta refers to the lower half of the Arohanam
Avarohanam, namely a Ri a Ma and uttarangam refers to the u er halfor Pa a Ni a.
irst let us e amine the ossible variations in the uttarangam. Pais ed. a can occu y
three sthanas and so can the Ni. But, the Ni has to be always above the a and that leaves
us with the following si  ossible uttarangams.
Pa uddha haivatham uddha Nishadam a
Pa uddha haivatham aisi a Nishadam a
3 Pa uddha haivatham a ali Nishadam a
Pa Chatusruthi haivatham aisi a Nishadam a
uddha Nishadam occu ies the same swara sthana as Chatusruthi haivatham and
hence the two cannot occur together
5 Pa Chatusruthi haivatham a ali Nishadam a
Pa hatsruthi haivatham a ali Nishadam a
These si uttarangam combinations are denoted by the names Pa, 11, o, Bhu, Ma
and ha res ectively. The following series of gures illustrate the eyboard locations of
the swaras in these si uttarangam combinations as also the corres onding numbered swara

sthanams the number 3 refers to the a of the ne t octave for one attai sruthi.



igure : wara ocations for the Pa uttarangam

igure 5: wara ocations for the ri uttarangam

igure : wara ocations for the o uttarangam



igure 7: wara ocations for the Bhu uttarangam

igure : wara ocations for the Ma uttarangam

igure : wara ocations for the ha uttarangam



As in the case of the a and Ni uttarangam combinations, the Ri and a rovide si
ossible combinations. Each of these can occur with either of the two Madhyamams to yield
a total of twelve ossible urvangams. The twelve urvangam combinations are each called

as cha ras. The twelve cha ras and the corres onding urvangams are as follows.

The cha ra names are associated with the cha ra numbers they re resent. or e am le,
there are four edas, and eda cha rais the fourth cha ra. The following illustrations de ict
the swara locations on the eyboard for the twelve cha ras, along with the numbered swaras.

Each of the twelve urvangams can be combined with the si uttarangams to obtain
a total of 7 mela artas. The mela artas are then identi ed by combining the cha ra
name with the Pa  ri designation. Thus, a mela arta described as Rudra Ma or no. 5,
Mecha alyaani corres onds to an arohanam and avarohanam containing had am Cha
tusruthi Rishabam Anthara andharam Prati Madhyamam Panchamam Chatusruthi

haivatham a ali Nishadam  had am. The following table lists all the 7 mela artas
and the swaras used in each of them using the cha ra and Pa  ri notation as described.
The rst 3 mela artas use uddha Madhyamam and mela artas 37 through 7 wuse Prati
Madhyamam. These two grou s are sometimes identi ed as uddha Madhyama mela artas
or Purva mela artas and Prati Madhyama mela artas or Uttara mela artas res ectively.
The table is organi ed in such a fashion that a uddha Madhyama mela arta and its Prati
Madhyama air the mela arta which shares all swaras e ce t the Madhyama occur on
the same line. Thus to nd out what is the Prati Madhyama or Uttara mela arta air
of Maayaamaalavagowla, one ust reads across the table to nd aamavardhani which is
also nown as Pantuvaraali . If it were not for the gama as, such airs would sound very

similar and be di erent only when the Madhyama occurs.



igure : waras of Indu Cha ra 3

igure : waras of Netra Cha ra



igure : waras of Agni Cha ra 5

igure 3: waras of eda Cha ra 3

igure : waras of Bana Cha ra 35



igure 5: waras of Ruthu Cha ra 5

igure : waras of Rishi Cha ra 37

igure 7: waras of asu Cha ra 7



igure : waras of Brahma Cha ra 57

igure : waras of isi Chara 3 7

igure : waras of Rudra Cha ra 357



igure : waras of Aditya Cha ra 57

Many of the mela artas have alternate names li e in the e am le ust cited and some of
these are listed in the A endi . In addition, some of the common ones 1i e Thodi are
listed with re es Hanumathodi . This is in accordance with the so called ata ayaathi
formula. Using this formula, numerical values are assigned to consonants as listed in the
following table the devanagari scri t is the basis u on which this assignment is done .
To nd out what is the location of a mela arta in the table, the rst two consonants are
deci hered using the numerical assignment table and the resulting number is inverted left
to right. or e am le, consider Hanumathodi the rst two consonants being Ha and
Na. Ha is assigned and Na is ero. The resulting number if and after inversion,
this yields the number , which is the mela arta number corres onding to Hanumathodi.
One must be careful in decoding re es for e am le, Thodi, an araabharanam and

alyaani are mela artas which ta e on re es to identify their mela arta numbers but
Naata, Bhairavi and aambho i are not mela artas but actually anya ragas of Chalanaata,
Natabhairavi and Hari aambho ires ectively. The naming of mela artas in accordance with
the ata ayaathiformulais generally attributed to ovindacharya. ovindacharya was well
versed in astrology and the ata ayaathi convention has been widely used in astrology for
centuries.

Once the mela arta number is nown, one can use the cha ra scheme to identify the
swaras in it. As an e am le, consider hanmuga riya. The consonants are ha and Ma.

ha  and Ma 5 to yield the mela arta number 5 . ividing 5 by yields a uotient
of and a remainder of . This means that hanmuga riya belongs to the th or isi
cha ra and is the second or ri raga in that cha ra. Thus hanmuga riya is identi ed as

isi ri. Then, the swaras in hanmuga riya are collecting the urvangam and uttarangam
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havalaambari
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Raama riya
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Hemavathy
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aantaamani
Rishabha riya
ataangi
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Mecha alyaani
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Rasiga riya
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igure : waras in Raga hanmuga riya

from the tables a Chatusruthi Rishabam  adharana andharam Prati Madhyamam
Pa  uddha haivatham aisi a Nishadam  a. Note that in guring out the cha ra,

we need to add one to the uotient to obtain the cha ra number. e can use the mela arta

table to directly nd that hanmuga riyais isi riand end u with the same swaras. The

following eyboard diagram illustrates the location of the swaras in hanmuga riya for one
attai sruthi.

It is worthwhile to observe here that the Pa, ri, o, Bhu, Ma, ha designation is also
based on the ata ayaathi formula with 11 treated as ra . The formal organi ation of the
mela artas rovides some insights into the similarities between certain ragas. Ragas in the
same cha ra share their urvangam and thus, sound similar in that ortion. This e lains,
for e am le, the similarity between harahara riya and iravaani. Ragas whose mela arta
numbers di er by a multi le of si  meaning they have the same Pa .. ha designation
have the same uttarangam and this too causes similarity, as in the case of ataangi and

aamavardhani. One can nd many airs of mela arta ragas that di er by a single swaram,
as in the case of ataangi and aamavardhani which di er only in Ri . ocating such airs
is often very instructive. A good musician ma es it a oint not to dwell on chains of swaras
that are shared by various ragas, but often introduces contrasting swaras that are designed
to let the listener identify the similarities and the di erences simultaneously. This as ect can
be used as a test of how good a musician really is. In a recent concert, a o ular musician was

erforming a com osition in the raga Chaaru esi. Chaaru esi can be seen to have the same



urvangam as an araabharanam and the same uttarangam as hanmuga riya or Thodi.
However, singing the urvangam ortion of an araabharanam and then the uttarangam
of hanmuga riya or Thodi has very little to do with the true swaroo am of Chaaru esi.
This is li e arguing that glueing a lion s head to a human torso results in the creation of a
new being, when all it really does is create neither a lion nor a human being. The resulting
creature is a oor e cuse for a human or a lion and can be seen only as such. The use of
gama as is also intricately connected to the conce t of raga swaroo am and even though
swaras may be the same, the gama as are often di erent, leading to ragas that are uite
distinct in character.

The mela arta ragas in which vivadi swaras a ear are called as vivadi mela artas. Thus
all mela artas of Indu, Ruthu, Rishi and Aditya cha ras as well as all mela artas with Pa
or ha designation are vivadi mela artas. The Pa and ha designated ragas have a vivadi
swara in their uttarangam while the Indu, Ruthu, Rishi and Aditya cha ra ragas have a
vivadi swara in their urvangams. Thus, there are  vivadi mela artas, out of which have
two vivadi swaras and the rest one vivadi swara each. If a mela arta system is constructed
without the vivadi mela artas, a number of fairly common ragas will have to be treated as
being outside the system eg. aanamurthy, Jhaalavaraali . urther, anya ragas li e Naata

will have no associated mela arta, e osing the limitations of the classi cation system.



an a a as

Janya ragas, as we have seen before, are derived from the mela arta ragas. The sim lest
way to generate a anya raga is to leave out one or more of the swaras in the arohanam
and or avarohanam. or e am le, if we dro out the Ma and Ni in the arohanam of
heerasan araabharanam, weend u with a Ri a Pa a afor the arohanam and
a sam oorna avarohanam. The resulting raga is called Bilahari. Thus, Bilahari is described
as a anya raga of the th mela arta heerasan araabharanam with an arohanam avaro
hanam of a Ri a Pa a a, a Ni a Pa Ma a Ri a. This means
that when going u the scale, one may use only the notes of the arohanam, namely, a, Ri,
a, Pa, aand a whereas, all seven notes can be used in descent. Thus, when a Ma or Ni
is used, one has to necessarily descend using notes from the avarohanam .
ro ing out more than two swaras results in a scale that is very limited and e eri
ence suggests that it is virtually im ossible to create a distinct raga swaroo am with the
remaining swaras. However, there are some ragas which use only four swaras in the aro
hanam or avarohanam as in the case of Navarasa annada, derived from the th mela arta
Hari aambho i, with a structure of a aMaPa a, aNi aMa aRi a Justliea
com lete arohanam or avarohanam is called sam oornam, one with a single swara dro ed
out is called shadava and one with two swaras left out is termed oudava. Allowing the aro
hanam and avarohanam to be sam oornam, shadava or oudava inde endently, the following

ossible arohanam avarohanam ty es can be constructed.

The 1rst case evidently refers to the mela artas themselves and does not generate any
anya ragas. The e am le of Bilahari belongs to the 5th or oudava sam oorna case. Using
the sam oorna shadava case as an e am le, there are 7 sam oorna arohanams and si

shadava avarohanams for each, leading to total of 3 anya ragas of this ty e. By the same



argument, there are 3 anya ragas of shadava sam oorna ty e. ollowing this rocedure,
one can arrive at a total of about thirty thousand inde endent anya ragas. However, a large
number of these are not in use since they do not have distinct raga swaroo as. This brings
us to the im ortant observation that it is not ust mathematical ugglery that roduces
ragas. As the saying goes, Ran ayathi ithi Raga that which is beautiful is a raga. Ragas
are roduced through e erimenting with the ossible combinations, loo ing for distinct
swaroo as. This rocess has been conducted for centuries by com osers and musicians to
arrive at the few hundred or so anya ragas currently in use.

The ty e of anya raga we have considered so far, namely, what is derived by sim ly
dro ing notes from a mela arta raga, is called as an U aanga raga. There are alternate
means of generating anya ragas. The arohanam and or avarohanam can use a twisted ro
gression. or e am le, we can construct a anya raga from heerasan araabharanam using
the arohanam a Ri Ma a Ni a Pa aand asim lesam oorna avarohanam.
The resulting raga is called atana uthoohalam. A anya ragam em loying a twisted aro
hanam and or avarohanam is termed as a a ra ragam. e can also mi notes from two
mela artas in the arohanam and avarohanam to roduce anya ragas. or e am le, the
ragam Bhairavi uses Chatusruthi haivatham in its arohanam and uddha haivatham in
its avarohanam. This ty e of structure is indicated by the term Baashaanga ragam. A
ragam can be Baashaangam or U aangam but not both. The a ra characteristic can be
combined freely with both ty es. The result is that a very large number of combinations
are ossible and only the ability to create a distinct swaroo am dictates what combinations
are actually used in creating anya ragas. The descri tion of a anya raga usually indicates
the mela arta from which it is derived, whether it a ram or not, whether is U aangam
or Baashaangam, and if it Baashaangam, the swaras which ma e it so. The arohanam and
avarohanam rovide further details 1i e sam oorna, shadava or oudava .

The term var a is sometimes used to indicate missing swaras. or e am le, the raga ri
ran ani has an arohanam avarohanamof a Ri a Ma a Ni a, a Ni a Ma

a Ri aand is derived from the nd mela arta harahara riya. It is thus described as
a Panchama var a raga, derived from harahara riya. Consider another e am le, Malaya
maarutham. It is a Madhyama var a raga derived from the th mela arta Cha ravaaham.
The designation of the arent ragam as Cha ravaaham is sub ective since the Madhyama
var a raga derived from the 5 nd mela arta Raama riya is identical to Malayamaarutham.
The roblem is that Cha ravaaham and Raama riya di er only in Ma and since Malaya

maarutham is Madhyama var a, it can be derived from either. In such cases, the gama as



used in the anya raga have to be studied to decide which of the mela artasis a ro riately
described as the arent raga. This roblem is com ounded in the case of Baashaanga ragas
which are anyway derived from multi le mela artas. In any case, the assignment of a arent
mela arta is somewhat sub ective and various e erts often ascribe di erent arents for a
given anya raga. A well nown e am le is the ragam Mohanam, which has an arohanam

avarohanam of a Ri a Pa a a a a Pa a Ri a,using Chatusruthi
Rishabam, Anthara andharam and Chatusruthi haivatham. arious authors have clas
si ed it as a anya ragam of Hari aambho i mela arta no. and Mecha alyaani 5 and
more are ossible. It is a matter of individual view oint as to which is the arent ragam.
As long the distinct swaroo am is maintained, it really does not matter what is assigned as

the arent ragam.

aa aim

e have seen that the term raga refers to the tune or melody characteristics. The analogous
term referring to the rhythm or beats of Carnatic music is taalam. It indicates the acing
of the music and the lacement of syllables in the com osition. It is vital to reali e that the
taalam system is essentially based on a cyclic attern in other words, the rhythm is always
cyclic. In Carnatic music, the singer indicates the taalam using gestures. There are three
basic hand movements used in ee ing the rhythm the downward beat with the alm facing
down, called thattu, the wave sometimesthe downward beat with the alm facingu called
veechu and counts using one nger for each count staring with the little nger sometimes
using the thumb to indicate a nger or ortions of a nger . These basic movements are
combined into three grou s, called aghu, hrutham and Anudhrutham. A aghu is one
thattu followed by a s eci ed number of counts to ma e u the re uisite number of beats.
A hrutham is one thattu followed by one veechu while an Anudhrutham is ust one thattu.
Each beat or unit of taalam is termed as an a sharam and thus, an Anudhrutham is one
a sharam long, a hrutham is two a sharams long and the aghu is of variable length.
There are several other movements but these are rarely seen in ractice.

The absolute duration of an a sharam is not ed and it varies, de ending on the com
osition and the mood of the erformer. This is similar to the way in which the absolute
itch of the swaras is not ed but de ned only relative to the reference itch or sruthi.

The a sharam is further divided into a number of swaras and this division is referred to

as gathi or nadai. our swaras er a sharam is standard and is termed Chaturasra nadai.



The other standard divisions and the associated number of swaras er a sharam are Tisra
three , handa ve , Misra seven and an irna nine . These divisions a ly to medium
tem o or Madhyama aalam. The divisions can be doubled to yield a fast tem o termed
huritha aalam or halved to yield the slow Chow a aalam. wurther doubling and halving
are also ossible but rarely heard. Most of 1 shithar s com ositions have the last line of
Anu allavi and Charanam see Elements of Recital section for de nitions set to huritha
aalam.
There are seven common taalams em loying a mi ture of the movements ust described.
In standard notation, the aghu is indicated by a , the hrutham by a  and the
anudhrutham by a U. The length of the aghu is indicated by a subscri t laced after
the . ore am le, indicates a aghu of length | which com rises of a thattu followed
by a three count on the ngers for a total of four a sharams. The seven common taalams

and their com onents are as follows:

The length of the aghu has not beens eci ed in the classi cation. There are ve ossible
aghu lengths called Tisra length 3 a sharams , Chaturasra  a sharams , handa 5,
Misra 7 and an irna . Each of these ve aghus can occur in the seven basic taalams
to roduce a total of thirty ve taalams. or e am le, Misra Jham a taalam 7 U  has
a aghu of 7 a sharams, an Anudhrutham and a hrutham. This would be indicated by a
thattu counted one followed by a si count on the ngers counts two through seven , two
thattus and a veechu, for a total of ten a sharams. Each of these thirty ve taalams can be
divided into the ve nadais to yield 75 beat atterns. ometimes, the taalam names are
used without indicating the length of the aghu and are to be inter reted as follows: E a
Chaturasra E a , Roo a a Chaturasra Roo a a , Tri uta Tisra Tri uta , Jham a Misra
Jham a , Ata handa Ata . Chaturasra Roo a am is usually indicated by two thattus and
a veechu each of two a shara length in order to economi e hand motion.
In addition to the taalams ust described, there are three more common taalams Aadi,
handa Chaa u and Misra Chaa u. Aaditaalam is ust the name given to the most common
taalam  Chaturasra Tri uta or . handa Chaa u is a ve beat taalam also called

arai Jham a or half Jham a and is usually indicated U | though there is really no ed



way of indicating it. One can also see a thattu of two a sharams followed by two veechus
of one and two a sharam durations. handa Chaa u is often used as a version of Misra
Jham a. Misra Chaa u is similar to Tisra Tri uta and is sometimes used as an alternative.
The usual indication consists of a thattu of three a sharams followed by two veechus or two
thattus of two a sharams each, for a total of seven a sharams and hence the name .
There is another as ect of taalam which merits attention the starting oint of the song
in relation to the taalam or the edu wu as it is called. Many songs start simultaneously
with the beat and this is termed as sama edu wu indicating that the start is level with
the taalam. Often, the song starts after the taalam is started, leaving an em ty rhythm
attern at the beginning. This ga allows the singer greater freedom in im rovisation see
also under the section titled Elements of a Recital . This is indicated by the term anaagatha
edu u. ometimes, the song starts before the beat and this is termed atheetha edu wu.
This construction is often used to add a one or two syllable re eg. Hari, ri, Amba to
the te t of the melodic line. A eculiar edu u is associated with a taalam called esadi
taalam. Though this taalam actually consists of four movements, each of two a sharam
duration, it is customary to ee  ace for this taalam using sim le Aadi taalam. Then, the
edu u is at one and half a sharams from the start of the taalam or three eighths way into
the laghu. An e am le for esadi edu u isthe song Bantu reethi olu viya vayya Raama

in the ragam Hamsanaadham.

ements o a ecita

The e act form of a concert or recital changes with time, ada ting to the erceived needs of
the listener and the erformer. Much of the form as described here is generally attributed
to the tradition established by ri Ariya udi Ramanu a lyengar. There are two essential
ortions in any Carnatic Music Recital acom osed ortion and an e tem ore ortion. The
com osed ortion is ed more or less while the e tem ore or im rovisational ortion is
heavily de endent on the s ills and imagination of the erformer. This e tem ore ortion
is thus governed by the mind and is hence referred to as manodharma sangeetham. Recitals
often start with a arnam. A arnam is a com osed iece of fairly short duration usually
set to Aadi or Ata taalam. It is usually erformed at the start of a recital as a warm u
iece. The lyrics are sim le and consist mostly of long syllables and swara hrases of various
lengths which bring out the essential features of the raga. There is usually a Pallavi and

an Anu allavi, followed by a Mu thaayiswaram and re etitions of a Charanam with various



Chittaswarams. The Pallavi establishes a characteristic theme of the raga, ty ically in the
lower ortion or urvangam of the raga, while the Anu allavi rovides a arallel or contrast
ing theme in the u er ortions uttarangam . The Mu thaayiswaram and Chittaswarams
both consist of chains of swaras rendered using the swara syllables themselves a, Ri, etc. .
The Charanam is often com osed on a raga theme related to the Pallavi and the Anu allavi.
The recital then roceeds with the rendition of a number of rithis or irthanais songs
in various ragas and taalams. These songs, which are the main items of erformance, are
com osed ieces of various lengths. Most com ositions are of a devotional nature due to the
historically close relationshi between music and religion. enerally, a few com ositions of
The Trinity are included. The Trinity refers to the three great com osers of Carnatic Music,
Thyagara a, Muthuswami i shithar and hyama hastry. The three were contem oraries
who lived in the late th and early th centuries in and around Tiruvarur near the outh
Indian City of Tan ore . Thyagara a is well nown for his ve com ositions in the ragas
Naata, owla, Aarabhi, araali and riragam, generally referred to as the Pancharatnams.
i shithar s most famous com ositions include the amalaamba Navaavarna rithis and the
Navagraha rithis. Thyagara a and hyama hastry com osed mainly in Telugu whereas
i shithar mostly used ans rit. i shitar and hyama hastry have often included the
name of the raga also in their lyrics. The word Thyagara a a ears in Thyagara a s com o
sitions to identify the com oser. i shithar used wuruguha as his identi er while hyama
hastry used hyama rishna. The identi ers for several other com osers are listed in the
a endi .
rithis formally have a Pallavi, an Anu allavi and one or more Charanams. A irthanai
is similar to a  rithi but has no Anu allavi. Often, a number of angadhis are used for each
line of the song. angadhi is the re etition of a single line or similar short ortion of the
song using various melodic tunes. Initially, the tune is sim le and slowly, the structure of
the raga is revealed using more com licated structures. This ortion is generally com osed
but many erformers include their own variations also. A  wara athi is sometimes included
along with the rithis and irtanais in the main ortion of the concert. A wara athi is
li ea rithi but its Charanam section is rendered rst using the swaras and then the lyrics.
One of the most dedicated Carnatic musicians of our times, ri emmangudi rinivasa lyer,
often used to sing hyama hastry s wara athi com osition in the raga Bhairavi beginning
with the words ani  ama shi. The Charanam sections of the Pancha Ratna eertanais
of Thyagara a are customarily sung in the wara athi fashion i.e., rst using the swarams

and then with the lyrics.



ome of the songs are receded by an Aalaa anai, and may include Niraval and or
al anaaswaram. An Aala anai is an im rovisation in the same raga as the song. It has
no lyrics and only abstract meaningless syllables are used eg. Ta, a, Ri, Na, Nau .
There is no rhythm for this ortion of the erformance which is essentially an e tem ore
attem t by the erformer to convey the raga swaroo am as e erienced by him her. The
Aalaa anai has a formal structure, similar to the Pallavi Anu allavi scheme. It includes
movements in all the three sthaayis as the raga allows. thaayi is the octave or register
of the swaras. The normal or middle sthaayi is termed Madhya sthaayi, the u er octave
is Thaara sthaayi, the lower octave is Mandhara sthaayi. imilar names e ist for further
octaves. An Aalaa anai generally starts in the Madhya sthaayi, roceeds u ward into the
Thaara sthaayi and then downward to the Mandhara sthaayi before returning to end in the
Madhya sthaayi. This structure is modi ed for ragas which are better e osed otherwise.
ore am le, Aalaa anais in the raga Ataana are often started in Thaara sthaayi. e ending
on the raga and the imagination and s ills of the erformer, an Aalaa anai can ta e u from
a few minutes to a half hour or more. In fol lore, there are stories of great erformers who
have rendered Aalaa anai for a wee , without any signi cant re etition of the raga hrases
used.

Niraval is similar to sangathi but erformed in an e tem ore manner. The erformer
selects a single line or a similar short ortion of the song and renders it in various tunes,
all within the limits of the ragam and the taalam. al anaaswaram is to Chittaswaram
what Niraval is to angathi. The erformer renders im rovised swara hrases in the same
raga as the associated song while re eating a selected line from the song after each chain of

hrases, all the time staying within the constraints of the taalam. The em ty s ace in the
taalam for songs which have an Anaagatha edu u allows the erformer to returntoa ed
short hrase at the end of each chain of al anaaswarams with great momemtum, adding
to the graceful structure of the erformance. uccessful al anaaswaram rendition re uires
thorough study of the elements of the ragam. Madurai Mani Iyer was well nown for his
eagerness to sing al anaaswarams with every song.

Many recitals have a ma or item called Ragam Thaanam Pallavi. The Ragam ortion
is an elaborate Aalaa anai, a study in the structure of the chosen ragam. The Thaanam

ortion is li e an Aalaa anai but it has rthythm. The rhythm is maintained not by an e licit
taalam, but by con ning the voicing to syllables of more or less  ed length. Ty ical syllables
used in a Thaanam include Ta, Na and Nom. Thaanam is an essential art of veena laying

due to the nature of the instrument. The Pallavi ortion is often set to rare taalams and



generally consists of rendering a lyrical line at various s eeds so as to t the taalam. or
e am le, the line can be rendered once for each cycle of the taalam, twice er cycle, once
every two cycles etc. This can be accom lished by ee ing the rhythm at a ed s eed and
varying the ace of the melody or by varying the rhythmic ace while the lyrical line is
rendered at a constant s eed. Pallavi rendition is intimately connected with the erformer s
sense of rhythm.  hen mentioning Pallavi singing one can hardly forget hat aala ovindar,
a contem orary of The Trinity, whose title of hat aala was given due to his e ce tional
ability to sing at si s eeds. It is also common to ma e the Pallavi ortion into a Ragamali a
garland of ragas , meaning, a number of lines, each in a di erent raga. The Pallavi ortion
generally includes al anaswarams also.

evotional items are uite common towards the end of the recital. These include slo as,
Bha ans and com ositions by or in honor of the erformers wurus . A Thillaana is er
formed at or very near the end of the concert. The Thillaana is a com osed iece intended
mainly for dance. Usually, there are no lyrics and only certain syllables denoting division of
the taalam are used Ta, eem, Thom, Ta adimi etc. . The concluding iece of the recital

is called Mangalam and is generally in the ragas aurashtram, Madhyamavathy or urati.

r'a a € aIi an mmetries

The to ics of this section are of fairly advanced nature and somewhat abstract and math
ematical. Readers who are not mathematically oriented may s i this section. The basic
rinci les behind rahabedam and symmetry are rooted in mathematics. Thus, a certain
amount of mathematical notation is almost unavoidable in any e lanation of these conce ts.
rahabedam is the rocess of modifying ragas by shifting the base note a or the sruthi to
various swara sthanas. ymmetry indicates certain ty es of similarities in the structure of
the swaras used in a ragam. rahabedam is de ned for mela artas as well as anya ragas.
Consider heerasan araabharanam Bana Ma , the th mela arta ragam. The swara
sthanas for it in one attai sruthi are as shown in the following eyboard diagram.
u ose we continue to use the same swara sthanas but shift the sruthi to two attais,
what was an araabharanam ta es on a di erent a earance. The swara locations for two
attai sruthi are given in the following gure.
Using this gure, we see that what used to be Chatusruthi Rishabam now becomes a and
Anthara andharam becomes Chatusruthi Rishabam. Continuing along, the uddha Mad

hyamam becomes adharana andharam, Pa becomes uddha Madhyamam, Chatusruthi



igure 3: waras in  heerasan araabharanam

igure : waras for two attai sruthi



haivatham becomes Pa, a ali Nishadam becomes Chatusruthi haivatham, a becomes

aisi a Nishadam. Consulting the mela arta tables, we see that the new swaras corres ond
to the nd mela arta harahara riya eda Bhu . Thus, moving the sruthi to the swara
Ri of an araabharanam results in harahara riya. It should be remembered that the ab
solute itch of the swaras continue to be the same it is only because of the shifting of the
origin of the scale the a that a di erent raga is roduced. Evidently, one can carry out
the rocess for anya ragas also.

Consider a notation system for the swara and swara sthanas as follows. et us re resent
the swara sthanas by a string of digits, each one corres onding to the twelve swara
sthanas into which an octave is divided. The resence of a swara sthana is denoted by a
one in the corres onding digit and the absence by a ero. Thus, in the above e am le of

an araabharanam, the re resentation would be . The rst corres onds
to a the ne t swara sthana corres onds to uddha Rishabam which does not occur in

an araabharanam and thus the corres onding digit is . The third digit is for Chatusruthi
Rishabam and uddha andharam. ince Chatusruthi Rishabam occurs in our e am le,
the third digit is set to . The same rocess can be continued to obtain all the twelve digits.
Note that the rst digit is always to indicate the use of a. In the case of mela artas, Pa is
always used and thus, the eighth digit is always . urther, all mela artas use seven and only
seven swaras and thus the notation always contains seven ones and ve eros. In general,
the number of ones in the notation denotes the number of swaras used in that raga. The
following list gives the number strings corres onding to the twelve cha rams and the Pa ri..
designations. Note that the Purvangam is re resented by seven digits and the uttarangam
by ve digits. The urvangam notations carry a in arenthesis to indicate that the ne t

swara 1s a, which is always resent.

Indu Rishi Pa
Netra asu i
Agni Brahma 0
eda 1s1 Bhu
Bana Rudra Ma
Ruthu Aditya ha

Using this notation, rahabeda is very easy to handle. One sim ly moves digits from one
end of the number to the other. In the e am le ust considered, an araabharanam is re re
sented by . To move the sruthi to Ri, we ma e the digit corres onding to Ri as

the rst digit to get . The two digits which were removed are moved over to the



right end to obtain . This can be easily veri ed to re resent harahara riya.
This ability of a raga to generate other ragas through rahabedam is denoted by the term
Murchanaa ara. The absence of this characteristic is termed Amurchanaa ara. In light of
the above e am le, heeraan araabharanam and harahara riya are Murchanaa ara ragas.

ometimes, the rocess of grahabedam on a ragam leads to non e istent scales. ore am le,
if we ta e the Ni of an arabharanam as the base swara, we get . This scale
has two Madhyamas and no Panchamam and such a scale is not allowable under the current
mela arta scheme. Evidently, for a raga to be Amurchanaa ara, all the grahabeda derived
scales of it should be somewhat li e this. Jhaalavaraali 3 is an e am le of a mela arta
which is an Amurchanaa ara ragam.

It is im ortant to note that rahabedam is necessarily a two way rocess. Instead
of generating harahara riya from an araabharanam, we can start with harahara riya
and move the sruthi to the Ni to get an araabharanam. Hence, it is a ro riate to grou
together ragas which can be derived from each other and state, for e am le, that harahara

riya and an araabharanam are rahabeda airs instead of ina ro riately stating that
harahara riya can be derived from an araabharanam through rahabedam. The e am
le ust considered leads to the most famous rahabedam grou of mela artas consisting of
Mecha alyaani 5, heerasan araabharanam , Hari aambho i , harahara riya
, Natabhairavi and Hanumathodi . This grou  ossesses another interesting
ro erty. Mecha alyaani uses the big variety of all the swaras big Ri, big a etc. and
roceeding down the grou as it is written above, the big swaras are rogressively re laced
by corres onding small swaras. Thus heerasan araabharanam uses small Ma and the
rest, big , Hari aambho i uses small Ma and Ni and so on until we reach Hanumathodi,
which uses the small variety of all the swaras.

The rahabedam rocess as above can be used on anya ragas also. The notation can
handle only anya ragas with symmetric arohanam and avarohanam meaning the arohanam
and avarohanam should have the same swaras and anya ragas with vivadi swaras cannot
be distinguished correctly. The most famous rahabedam grou of anya ragas includes
Mohanam, Hindolam, uddha hanyaasi, uddha aaveri and Madhyamaavathy. ome
other grou s are listed in the A endi .

The ne t logical uestion that arises is whether it is ossible for a raga assumed to
have symmetric arohanam and avarohanam to be rahabedam derivable from itself. If the
raga has ve or seven swaras including the ed a , then it turns out that it cannot be

rahabedam derived from itself. Thus, mela artas are not self rahabedam derivable since



they all have seven swaras. If a ragam is self rahabedam derivable, it can be confusing
to the listener since the same tune can belong to a single ragam at two di erent sruthis
Perha s, it is no coincidence that we see ancient systems of music with ve note scales and
the current system with seven note scales, but no signi cant si note scales. The seven swara
scale is most robably here to stay since setting more than seven swaras into twelve swara
sthanas would allow very little room for the creation of distinct base ragas es ecially if the
Panchama sthana is reserved and always resent.
Consider the st mela arta, ana aangi Indu Pa . It is re resented by the se uence
. Note the symmetry between the lower and u  er ortions of the structure
due to the re eating se uence . This is an e am le of a class of symmetry, where
the lower and u er ortions not e actly the urvangam and uttarangam, but close of a

raga have a similar structure. This characteristic is ossessed by the following mela artas:

Hanumathodi Netra ri , Maayaamaalavagowla Agni o, harahara riya eda

Bhu , heerasan araabharanam Bana Ma and Chalanaata Ruthu  ha . The si th
mela arta Thaanaroo i Indu  ha is denoted by the string . The lower
ortion of this is the same as the u er ortion written bac wards. This

means that the swara ste s in the lower ortion of the raga in the arohanam are similar to
the swara ste s in the u er ortion in the avarohanam, or these ragas em loy a similar
swara ste structure in the arohanam and avarohanam. This is another ty e of symmetry
and the mela artas which ossess this ro erty are Thaanaroo i Indu  ha, o ila riya
Netra Ma , Maayaamaalavagowla Agni o, harahara riya eda Bhu , Chaaru esi
Bana ri and aaga riya Ruthu Pa .
Note that Maayaamaalavagowla ossesses both ty es of symmetries we have loo ed at.
urther, it has no isolated swaras denoted by the ones all a earing in airs . This char
acteristic ma es a raga easier to sing or lay on an instrument since airs of swaras occur
together. It is robably for this reason that this ragam is almost invariably the rst that a
student is taught. In fact many of the initial lessons are set to this ragam. This ractice is
generally attributed to Purandara asa, who is often called the father of modern Carnatic
music .  hen an advanced stage is reached and students begin to render al anaaswaras,
many nd it convenient to sing rst in Maayaamaalavagowla or its Prati Madhyama air
aamavardhani. A systematic e amination of the com ositions of Muthuswamy 1 shithar
reveals a good degree of s eciali ation in Maayaamaalavagowla and its anya ragas. In fact,
there is an interesting story in fol lore about how 1 shithar started com osing songs. rom

a very young age, 1 shithar was a religious erson and used to travel to many tem les. On
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one such tour, he was at the tem le of ord ubramanya in Thirutthani when an old man
suddenly came u to him, dro ed a 1iece of sugar in his mouth and after blessing him,
disa eared mysteriously. 1 shithar was ins ired by this incident and almost immediately
com osed the some say his rst song ri Naathaathi uruguho in Maayaamaalavagowla.

aint Thyagara a s com ositions e hibit a similar lean towards harahara riya and its anya
ragas. Perha s, these facts are related to the high degree of symmetry ossessed by these

two ragas.

A non mous a as

As we have seen before, di erent names have been assigned to the same ragam by various
sources, leading to some confusion on the art of listeners and erformers ali e. This roblem
is very evident when one com ares the com ositions of Thyagara a and Muthuswamy i

shithar, since the former used the ana aangi Rathnaangi scheme of ovindacharya while
the latter followed the na aambari Phenadhyuthi scheme which did not re uire sam oorna
mela artas . In the case of Janya ragas also, there are some discre ancies in the names as
well as de nitions used in the two systems. The following list contains the names of the
mela artas in the ana aambari Phenadhyuthi scheme. ome of the names are mar ed
with an asteris to indicate that they refer to the same raga as in the ana aangi

Rathnaangi scheme. Thus, Chaamaram, which is mar ed, is the same as the corres onding
5 th mela arta, namely, hanmuga riya. etecting such corres ondence is tric y since
di erent sources often o er con icting de nitions for the same ragam. The indicated corre
s ondences were obtained after a careful scrutiny of the songs as given in Rangaramanu am

Iyengar s rithi Mani Malai.
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Y'a a € a rou s

The following list contains grou s of mela artas that are rahabeda derivable from each

other within any grou . These are thus Murchana ara mela arta ragas.



In the receding list, the rst four grou s ossess symmetric arohanam and avarohanam

use the same swaras in the arohanam and the avarohanam while the rest use asymmetric

scales.

C Com osersan t 1eri enti ers

The following list contains the names of a few com osers and the identi ers used by them.

The names are in no articular order.

Com oser

adasiva Brahmendra
Jayadeva
Purandara asa
Bhadrachalam Rama asa
Narayana Theerthar
Annamacharya
Bhodendra
Thyagara a
Muthuswamy i shithar
hyama hastry

Identi er

Paramahamsa
Jayadeva
Purandara ittala

Bhadrachala Rama
Narayana Theertha

Bhodendra
Thyagra a
uruguha

hyama rishna
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Mahara a wathiThirunaal

Hari esanallur Muthiah

Pa anasam ivan

Patnam ubramanya lyer
eenal u alyar

Mysore asudevacharya

Tiru athi Narayanaswamy
o ala rishna Bharathi

edanayagam Pillai

Padmanabha, amalanabha and other synonyms

BhagavatharHari esa ura
Ramadasan

en atesa, en ateswara

o aladasa

asudeva
Tiru athi wura arada en atesa

Bala rishna



