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Preface

My sister was in Aranthangi till her marriage. There was about 10 feet between the 'thinnai' and the
gravel paved road. There a space of about 10 feet by 10 feet would be cleaned and plastered with
cow dung. Usually kolams are drawn there. Next to that is another space of the same size. Normally
grass would have grown there. During Margazhi, this grass would be cleared, and more space would
be created for drawing kolams.

My mother and my sister used to draw kolams. All our relatives are experts in drawing kolams. In
1979, Mr. Saavi Thambirasu came to Madurai, and taught how to draw thousands of 5 by 5 kolams,
using 3 by 2 kolams. From then on my sister became his student. She drew a kolam with more than a
lakh of dots, with a single line on a cloth. She has drawn kolams in more than a hundred temples. She
had a collection of many hundred kolams in her notebook and sheets.

My passion with kolam made me give projects on kolam drawing in computers, to my students in the
college. As an extension of this | myself created an extensive software to draw many types of kolams.
More than a decade ago, my sister and myself decided to write a book on kolam. We tentatively
selected the topics. | asked my sister to write the matter under these titles. As a result, now | got the
material. History of kolam, kolam today, types of kolam, symmetry in kolam, the design of lakh dot
kolams, idaya kamalam, aiswarya kolam, puzzles and games based on kolam, kolam software, basic
and higher maths and kolam, are some of the topics covered in this book. It contains as much
information as we could collect on all these topics.

In many of the current magazines, there are articles on which God will bestow what boons, if we draw
which kolam on what date. These are absolutely unsubstantiated statements. Very few books had
been written on the topic of kolam and culture. This book is entirely different. It sees kolam in a
scientific perspective and gives details.

We want to introduce kolam, which is a more than thousand years old art, to the future generation, in
a proper way. We hope that this will create an interest in the youngsters, to take the kolam to the next
stage through computers.

Chennai 90 V. Krishnamoorthy
20-08-2022
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1. History of Kolam
Pre historic people used to put colored lines on their bodies, to decorate themselves. Even today we

can see the saivaites putting 3 horizontal lines of white ash, called vibhuthi, in their forehead.

Vaishnavies put thin vertical lines. We can see this habit among the aborigines all over the world.

J4

We find two images in the copper plates of Harappa, which can be termed as Kolam. The first one is

supposed to indicate the endless cycle of life and birth,

This 3D looking drawing is supposed to represent karma in Buddhism.
In Sangam period drawing on the body was called 'writing thoyyil'. When drawing lines on the floor in
olden days, they started doing it in a beautiful way. We can say that this lead to the current versions

of suzhi and line kolam from India, especially from Tamilnadu. Since you don't see them in North India

today, and since there are references to kolam from sangam literature onwards, we can infer this.




Mandala Rangoli

Arts like kolam has sprung in many parts of India. They are called with different names in different
parts. It is called Alpana in Bengal, Arpan in bihar, mandala, and rangoli in north India. These are
drawn without putting dots. Kolam is called muggu in Andhra and Telengana, and, as rangavalli in
Karnataka. Now we will see the references to kolam in Tamil literature.

There are references regarding thoyyil in sangam literature. The word kolam appears in many places
in sangam literature. But they do not represent the kolam drawn in front of the house. They mean
things like beauty and form. Here we will see two examples for kolam in Natrinai of sangam literature.
There are references regarding thoyyil in sangam literature. The word kolam appears in many places
in sangam literature. But they do not represent the kolam drawn in front of the house. They mean
things like beauty and form. Here we will see two examples for kolam in Natrinai of sangam literature.

'sulfl yemewr Apmlev Lifl Ambgr g’ (1239 LimL_ev, su 8).

For this, in the first commentary which came in print, in 1915, Pinnaththur A. Narayanasamy

lyer(1862-1914), explains it as,

'‘Carev HsemevwmHm ANPlev Lswesthgh Amiiu eflewrnbCsmiy aflemeruimg

For 'gsi@ wewrsv suflwri Amiwsvet Asws@) suphg' (378b irLsv suflssr 8,9), he expalins it as,
'o wirpg westHuTiIGs Yewesthg Carevdll L APlw wesrhAmPlensvd FAswgsai'. These have been
quoted by Prof. Rukmani in the article published on 16th January 2016, in siragu.com/gflpi

ueTUmL 1960 CHmevm/.

In 1989, Dr Vu Ve Sa library in Besant Nagar, Chennai, published Natrinai with commentary, based
on the notings of Dr Vu Ve Sa. Vidwan H. Vengadaraman is the editor for this. In this book, in the
commentary, for the two above mentioned places, the following is given. 'Gamesvid Lyswestbg Fmlw
weverullsd', 'yewerpg Carevd @)L ABlw wewrh FApplewsv Aenss5!".

Here the word suf is interpreted as Gsmrevib.

Lines 2 and 3 of poem 351 of Kurunthokai talks about the lines on the sand, made by the crabs.

' IEHETEUT LPEVEUEHT g (H3HIT UM



mrirenTest el T B Aswasw’. For the word sufl Vu Ve Sa gives the meaning as 'sufiggev -

Careveh6lFiige; B)BICsH CaurT@h CaHTLTHds S nisbleveTn ClETsiTs'.

From these it can be inferred that in sangam period, the word «ufl represented the kolam drawn in

front of the house.

The sands of the beach has lines made by the waves. To represent it, the Neithal Thinai poems uses
the words suflswrsv in many places. Here suifl means line. We can infer that like this in the sangam

period, the lines of kolam also have been represented by the word aul.

The children imitate what adults do. They see the adults drawing kolam in front of the houses, and
they do draw kolam in front of the tiny houses they build. These show that kolam was in vogue in the

saangam period itself.

The references is in Periaazhvaar's Thirumozhi, as

'Cleussrioemth Ga Tessr(h

FBIG FHBTLD H68T(H6uT6IT

allebg)| Wwevey Flewpda sYimrsr - 79y SmGwry 3oy Ldbg, 3 LTL 6D

and, in Aandaal's Naachchiyaar Thirumozhi, as

'Cleusiremer BiewwTLoamTeL Gl e () AMmlev allfGSHrin afsleuriig Gserafl BrbigssT @)ewipds CaHrevib
PG FHluwruileyid 2 BHeeir Csv 2 HG GberFd’ Hrwwmrullyiop 5:1-1 3.

These are supposed to have been written in the seventh or eighth century B.C.
'B&1p6lFi Carevd gl Hsnenruilsy’ 3.22 1 203 comes in Perungathai.

In Kamba Raamaayanam we have references to kolam. This shows that around twelfth century B.C.

drawing kolams was prevalent in Tamilnadu.

"B dGasirev sumpemeu HFS' G LOLISTewTET susmgLiLL_sub 154 1 1

'BTrGwenevd GomevGlgnID HewsVswLSHHTEM' - @)TTeusnt suswag s LiLeid 204 : 4
'L weorly LEhAD GPlss Caranissr - sarGa® LL e 127

In seventeenth century Kumaraguruparar sings as, 'senr Quwdls Csrseol®' (25 : 1) in Meenatchi

ammai kuram.

In Thirukkutraala thala puraanam, it is written as, '2_ibui Gwev 2 Fyd Carevill_GlL_esr' Hdas6ir

Geusirall Gfl$s FmEs - 28 1 1-3.



Maha Kavi Bharathi sings as 'Gsreuifl’ () allersslener sshml' - obSGUTpg - sr560 url_ @B 5: 1.

Bharathi daasan sings as 'flflwré Gsmev emivdsersr @@ DU allardsd@ - WsHsd Lgs 27-28.

Kavimani Desika vinayakam pillai sings 'ojeha suwigiwassr Gamsvifll L med - 9jeng
O|PHVenev 6TTMLS G STWTHLpessTCLT?' evHLD wTewmewd 894 :1-2
'‘pHmEgI5 CaTevgemsg werearfldslt Llstenarullsvensy' sings a folk song.

Kolam in temple sculptures

In the current century there are many places in novel, short stories, hikoos etc., where kolam gets
mentioned. We will not be seeing them. This shows the prevalence of kolam in the last few centuries.

>
!
at-i

L
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¥
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We can see a kolam made up of a single line in a roof of the temple of Chenna Kesava, in
Somanathapura of Karnataka. (Thanks to: Ms Sarah Welch - Own work, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=62668829). This has a 3D look, with lines going
one over the other. Some parts of the kolam have broken down. This single line kolam is supposed to
represent the state where there is no starting or ending. This temple is opened in the year AD 1258. It

is a temple with beautiful carvings.

The next image shows a snake kolam(Thanks to Sakthi). This is a very beautiful carving in a roof of
the Jain temple in Ranakpur of Rajasthan. This is supposed to represent karma. This temple was built

in the fifteenth century AD.

In a pillar in the amman sannithi in the Thiruvengadamudaiyan kovil of Ariyakkudi, we can see a
sculpture of a pinnal kolam. This temple is supposed to be about 500 years old. Some of the lines are
straight, and some are curved. In the upper portion there seems to be an extra line, which is not
required. This kolam may be an attempt to sculpt an endless kolam. This was seen by me(Leela)

when we went there recently to draw kolams.

In the next image we can see a snake kolam in the outer pathway of swamy sannidhi of Madurai

Meenakshi Amman temple.

Benefits of drawing kolams

When you draw the kolam on the floor, you have to bend and do it. This is an exercise to the body.

For drawing big kolams you need extreme concentration. This gives an exercise in concentrating.

11



While drawing a kolam, mind, hand and fingers have to coordinate perfectly. This again is an

exercise.

Kolam adds beauty to the house.

Among girls, there is a tendency to make the best kolam in the street. This creates the competing

tendency at an early age. Also the urge to do anything better is also inculcated automatically.

Apart from these, things like this God will bestow boons, are not to be beloved or taken seriously.

Kolam in the previous century

We know that a kolam book was published in 1884. We can see the cover page in the book by Vijaya
Nagarajan. She says she got that picture from Mr. Roja Muthia, in her book ' Feeding a thousand

souls . The cover says it is Part 1. We do not know whether other parts came out.

12
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When we searched for ' Gsrevliygsasio ' in

https://rmrl.in/rmribooks/query/search_comprehensive.html of Roja Muthiah Library, we got,

sl s @i - L

Eamgs @ i BT an_todes Sunein Bif s'E 36

Bas,

_gybepanRun b ana srp s,

L gprejapsalu i @i S&T

s apuBFuri,
57 LD | —_— [La @i
e | ‘ .
4 gz malHs (i oy b D
usﬁﬁ FETUIRI A -
| \
] s oo
Yo wor.  ®
i raE o
-0 GEboT

i g GupyéGa.féwma\rm_

Registeved Capyrights

FHwHCeumisL_b Lsremer, Glur. u | Tiruvénkatam Pillai, Pe. Pa

YL L 10EIBVSH/6T speTmTHsIL CHmevLingsasth | Aftamarikalattul onrakiya Kolapputiakam

o FsTEE oFasam Lib, Atikalaniti Accukkatam, 1884

Shelf mark. 016912
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https://rmrl.in/rmrlbooks/query/result_by_Author_Tam.php?val=%E0%AE%A4%E0%AE%BF%E0%AE%B0%E0%AF%81%E0%AE%B5%E0%AF%87%E0%AE%99%E0%AF%8D%E0%AE%95%E0%AE%9F%E0%AE%AE%E0%AF%8D+%E0%AE%AA%E0%AE%BF%E0%AE%B3%E0%AF%8D%E0%AE%B3%E0%AF%88%2C+%E0%AE%AA%E0%AF%86.+%E0%AE%AA
https://rmrl.in/rmrlbooks/query/result_by_Author_Rom.php?val=Tiruve%CC%84n%CC%87kat%CC%A3am+Pil%CC%A3l%CC%A3ai%2C+Pe.+Pa
https://rmrl.in/rmrlbooks/query/catalogue_tamil.php?val=13273
https://rmrl.in/rmrlbooks/query/catalogue_roman.php?val=13273

weamrevl #1f CarevLiLssssw | Mahalatcumi kolapputtakam
wwssralleors g Fxdban b, PUmakalvilaca Accukkatam, 1928

Shelf mark. 088755
When searched for 'Gareviiygssin' in hitps://archive.org/search.php we got two books.

First book is published in 1889 under the title 'Gasreviiyggs'. It is mentioned that this book is
available in Tamil Virtual Academy, Chennai. The kolams were collected by Sriranga
Naachchiyaarammaal. Its price was 4 anaas. It was quite an amount in those days. It is somewhat

surprising that there were many who could buy this book.

The second one was published in 1895 in Pondicherry. The title was 'Gsrsviiyggsi'. It was written

by Subbammaal.

You can see them as eBooks. Their links are also given. Just clicking on them will take you to these

books.

From the available books, we see that kolam books have been continuously published in years 1884,

1889, 1895, 1901, 1928, 1961.

The 'Arputha kola manjari' published in 1901 says it is third edition. This shows the patronage and

sales of kolam books even hundred years before! This book was written by Ammani Ammaal.

14


https://rmrl.in/rmrlbooks/query/catalogue_tamil.php?val=76501
https://rmrl.in/rmrlbooks/query/catalogue_roman.php?val=76501

The kolam book we have was published in 1961. It costs 6 annaas. All the kolams in this book has

names both in Tamil and Telugu. They are given here to show the variety.

Page 2 - 1. Cashew bunch 2. Rangoon steamer 3. Lotus leaf. 4. Bitter gourd. 5. Baby cradle 6.

Krishna's anklet.

Page 3 - 7. Flower plane 8. Bajee bandhu 9. Wedding platform 10. Cradle 11. Yaaga saalai

Page 4 - 12. Homam Platform 13. Homam kundam 14. Platform 15. Theppakkulam

Page 5 - 16. Scissors 17. Spider 18. Pearl pandal

Page 6 - 19. Cradle 20. Kala bundle 21. Dheepaaraathanai plate 22. Theppakkulam

Page 7 - 23. Bramman knot 24. Thaambaalam plate 25. Koojaa (water bottle)

Page 8 - 26. Parrot cage 27. Flower plane 28. Bramman knot 29. Bouquet 30. Sunflower

Page 9 - 31. Wedding Platform 32. Wedding Platform 33. Avarai beans bunch 34. Bramman knot 35.

Bramman knot

Page 10 - 36. Sacred lamp 37. Pearl box 38. Bramman knot 39. Bhaji bhandhu 40. Theppakkulam

Pge 11 - 41. Thaamarai kamalam 42. Pearl box 43. Bitter gourd 44. Mountain 45. Thaamarai

kamalam

Page 12 - 46. Garudan 47. Pineapple flower 48. Pineapple fruit 49. Lasthar plate 50. Nose ring

Page 13 - 51. Toffee packet 52. Rathna bedspread 53. Wedding platform

Page 14 - 54. Fish 55. Elephant 56. Wedding Entrance 57. Mandapam

Page 15 - 58. Bouquet 59. Mirror 60. Thaambaalam plate

Page 16 - 61. Thulsi pot 62. Krishnan Cradle 63. Powthram 64. Baby cradle

Page 17 - 65. Swing board 66. Flower plant 67. Kala bunch 68. Elephant footprint

Page 18 - 69. Dove cage 70. Tortoise shell 71. Krishna anklet 72. Banthi bouquet

Page 19 - 73. Rangoon fan 74. Thaaya kattam 75. Panneer pot 76. Bramha knot 77. Swing board

Page 20 - 78. Toffee pack 79. Flower plane 80. Powthram 81. Powthram 82. Jamedhar Pearl

palanquin

15



Page 21 - 83. Wedding platform 84. Four sided Snake board 85. Merry go round 86. Pomegranate

bunch

Page 22 - 87. Powthram 88. Single snake Bhandanam 89. Beans Pandal 90. Sofa

Page 23 - 91. Sandal bowl 92. ??? Fruit

Page 24 - 93. Parrot 94. Flower pot

Aandaal and kolam

In her book Vijaya quotes two English translations of Aandaal's Naachchiyaar thirumozhi.
1. 'swgCwr Hmisephd Smr allarddld Hear wewrL eV @) B wrd wpeiTesrmer

oW BHI6T LewTed & et () C\%(h Hyenilbgl WL mibaanisflssearmiaGssur is translated as,
"Through the month of Tai

| swept the ground before my house,

made sacred mandalas of fine sand.

The month of Maci has begun,

| have adorned the street,

offered worship to your brother and you'

- Vidya Dehjia 1990, 'Andal and Her Path of Love: Poems of a Woman Saint from South India’,
Albany: State University of New York Press.

'In the month of Tai

| swept the ground and drew sacred mandalas.

In the month of Maci

| decorated the street with fine sand,

After all this adornment for beauty's sake, O Ananga'

- Archana Venkatesan 2010, 'The Sacred Garland: Andal's Thiruppavai and Nachiar Thirumoli,

Translation with Introduction and Commentry' , New York: Oxford University Press.

16



2. 'Glsusiremer msser Lewted Glaressr(h G ewilpbg)' is translated as,
'With fine white sand

| decked the street' - Vidya Dehejia 1990

'| decorated the street with fine sand' - Archana Venktesan 2010.

3. 'Cleusirenem Hisvsr LwewTe Q& TasT(®H FAPPlv allAgSriiuL ofd) suriis
Qgeirafl BrhiIssT @)ewdhs Carevid ylsswrslays' is translated as,
'‘Along the street we drew

auspicious diagrams' - Vidya Dehejia 1990

' We built these lovely sandcastles with fine white sand,

to decorate every threshold' - Archana Venkatesan 2010.

The italics are ours. There seems to be some problems with these translations. Both translate
mandalm as sacred mandalas. The word sacred has been deliberately added to the Sanscrit word
mandala. The author Vijaya suspects that it may indicate the forcing of the north Indian culture. This
view seems to be reasonable. The two meanings given in the Madras University lexicon has to be
considered here. One is "To prepare a place by cleansing it with water, as for dining or worship;

o TN LpewF (EHOwapBbeTs B Cseflbsis sl @b uananis. Hors Cseflssis
sLail wesrL_svil®' (Fevit. 16, 41, 2_ewr)." The second one is, "See weisrL_svid Gur@®". One
meaning given here is "To make ornamental, astrological or mystic diagrams, commonly circular;
F&&TD Yahelwesr suswrssv”. In these the first one seems to be apt. Here is why. Here we have 'seor
wesrL_svib @) H'. Though geisr has meanings gefliéd), B, and sy mer, mostly it is used with the
meaning 'cool'. For example gessremfi. Preparing the ground by sprinkling cool water, or, Preparing
the cool ground by sprinkling water. Connecting the word cool with drawing circles seem to be not
appropriate. Also, the words which say that the floor is cleaned indicates the importance given to
cleaning the floor. From this and from the next lines which say that the next month we decorated the

street with nice sand, we can infer that in the month of Thai also the street was cleaned.

Some of the mandalas are called yantras. In the translation and comments on Soundarya lahari,
published in 1937, the place where the 103 yantras have to be put. Most of them are gold plates. In

these circumstances, we can safely infer that sacred mandalas would not have been put on the

17



streets. So we can think that there is enough evidence to show that the translation as sacred

mandalas is wrong.

In many Pillaiththamizh poems, it is mentioned that for the male child, for the seventeenth /eighteenth
months, it is natural to do Applev Aswasssv. For the female child it is Anmilsv G ewpsssv. The word
Aewg is usually used with the word Ammlsv. Aandal uses the phrase '#nalsv aupss AewsGCuGa) 4
times; 'Anisv 5° FewsGussh'once. Uses the phrase #Anaisv we_yflss 'once. When she talks about
kolam, she uses the word ' oy flss/wrslayw . Also, when she talks about #nafsd, she uses the words
euedTL_60 myevsTivenrsh and roswrsyien. But only when she talks about kolam she uses the word
Glsusiremer mysvorwsmrsh. That is white nice sand. Only to draw kolam you need white sand. To build a
toy house, any sand is OK. This usage of white sand and the word —.f)5%/, shows that in the lines

'Cleusiremer et wewrsd GlEmenr(®H AnMleL allfGHlriiuL ofs) suriig

Ossiraf] prmissT @ewwdhs Carev yfgslwrslsyw ', the word Gsmevn definitely means the kolam

drawn in front of the house and not otherwise.

Both of the translators quoted by Dr Vijaya, have translated this part as 'Along the street we drew
auspicious diagrams' and 'We built these lovely sandcastles with fine white sand, to decorate every
threshold'. For those who translate as sacred mandala, it does not seem appropriate to use the direct
translation as kolam. It is suspected that in order to show the supremacy of north Indian culture, the
direct translation has been skipped deliberately. It is to be noted that all those who do not agree that
the previous occurrences of the word kolam do not mean the current meaning, agree that Aandals

usage is the first instance with the current meaning of the kolam drawn in the front of the house.

Some say that there are references of kolam in old north Indian literature, and kolam originated there.
We have shown here that from sangam period Tamilnadu has the culture of drawing kolam. Also
shown that a few hundred years ago kolam can be found in the temple sculpture of Tamilnadu.
Moreover there are continuous references to kolam in Tamil literature. Before one hundred and forty
years ago we have printed books of kolam. This shows the prevalence of good knowledge of kolam
among the women folk of Tamilnadu before hundred years. They had the curiosity to know more on
kolam. This has resulted in the publication and sales of many kolam books, some in multiple editions.
Today kolam is can be seen in the front of every Hindu home. It can be seen in advertisements,
marketing, and in hundreds of websites. Classes have been conducted to draw kolam systematically.
The mathematical aspects of kolam is being studied. This shows that the tradition of kolam has been
there in TamilNadu for about two thousand years continuously. Here by kolam we mean the suzhi and

line kolams, and not rangoli. These are not seen in north India currently. Only rangoli seems to have
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flourished there. So it is wrong to say that kolam originated in north India. Kolam has its roots in

Tamilnadu and still flourishes here.
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2. Kolam today

Today kolam has become an integral part of every Hindu family, having been drawn
everyday in front of their houses. Rice flour, kolam powder, color powder, roller, plastic
sticker are the different things used today in drawing kolam. Daily, weekly and monthly
newspapers and magazines definitely bring out special issues on kolam during Marhazhi
month. In magazines, and in many cities there are kolam contests every year. Dinamalar
conducts kolam contests in the streets of many towns. Puducherry and many other towns

organize kolam contests every year.

Often there are articles on kolam in all the Tamil magazines. There are contests on kolam. The
information given below is taken from the newspaper clippings of my sister. As samples, we give
some of them here.

On 06-12-2020 there was an advertisement regarding the results of a lamps kolam contest. It showed

some of the winning entries. It says there are more than 900 gold coins to be won!

e THE HINDU
SUNDAY, DECE%:,EI 6,2020
- s R g

DHEEPAKOLAM
\, CONTEST

In January 2021, DinaMalar conducted a kolam contest in the apartments of Madurai. It says the prize
is worth 5 lakhs of rupees. In December 2022, The Hindu paper conducted a lamp kolam contest.
There are some records created on drawing kolams. Some of them are given below. On 30-04-2005,

on behalf of Ambattur Anandam Old age home, around 60 ladies, including some elderly ladies, drew
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kolams in an area of 865 square meters, that is 9,320 square feet. They had drawn pulli kolams and
rangoli. This news came in the Madurai Dinamalar edition of 10-07-2005.

On 28-01-2007, on the road in the Marina beach, for 2.3 kilo meters and a width of 4 feet, kolams
were drawn. This was sponsored by Dinamalar daily and Hamam soap. This was recorded in the
Limca book of records. In 2002, in Nagpur, they had drawn rangoli for 1.5 kilo meters with a width of 4
feet. This was available in Limca book of records. To surpass this record they had arranged the
kolams at Marina. A Dinamalar article on 29-01-2007 says this. It adds that thousands of people
participated in this.

This news came in the Hindu Tamil Thisai of 31-01-2020. In order to popularize Tata Chakra Gold tea,
a program was organized in Coimbatore. 500 different kolams were drawn in this program. This was
done to have a place in the Asia book of records. Ten kolams which had won prizes in an earlier
kolam competition were included in these.

Mr. Savi Thambirasu has conducted kolam classes in many towns.

Leela has crated the first kolam with more than a lakh of dots on white cloth. She was part of
the groups which have put lakh dot kolams in Meenakshi amman temple. The kolam in a
cloth of size 12 by 12 feet was exhibited first in the 'Kolam Rangoli Exhibition' conducted in
Chennai, during November 18 th to 30th of 1981.

TATA Tea Chakra Gold

@afw congratulates the winners of
Gold EnVazhi Tamizh Vazhi

lam Contest

These 10 winning kolams will be part of our Asia Book of Records
attempt for ‘Most Of Unique Kolams In A Single Place’, today.

glﬂgns@wmgk
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RmKV Aishwarya Kolangal Sarees
Silks for an auspicious Di
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Tata tea manufacturers use kolam contest to market one of their products. Tanishq jewel

manufacturers use kolam in their marketing. RMKV sari producers and sellers have created
saris with big kolam designs, and give big advertisements. Recently in July 2022, there is a
news in the net, that Mrs. Dheepika of Srirangam earns good amount by painting kolams on

pallaanguzhi, voonjal etc. Kolam forms the background in many invitations. Kolams decorate

things like curtains, table cloths, pottery, thamboolam bags, plates, and oil cans.
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‘RANGOLI AND MATHEMATICS’

P.K. SRINIVASAN
Resident Curator, R SIS

Themofmmli'uuEﬁnghﬁﬁwdmmmnﬂvdmmﬂnhhh%m
of our people. Its aesthetic appeal transcends caste and community set ups, linguistic regions and even
religious denominations. Without taking an etymological escapade into the origins of Rangoli or Kolam
with its spiritual undertones and cultural overtones, it would be enough if it is understood that people in
the North colour the enclosed spaces in designs with matching hues and call them Rangoli whereas people
in the South leave the designs as they are without colouring and call them Kolam (Fig. 1)

It is a display of manual dexterity guided by aesthetic imagination of a very high 5
a tribute to the creativity in man, woman in particular though it is not given itsdue place in school
curriculum till today. Its blend of discrete and discloses its which
enhances one’s appreciation of beauty in Kolams.

The art is seen as floor display of drawing with fingers using rice flour or white stone powder

at the entrance to the main gate of many a residential building, It is almost an every day practice
with religious fervour generally by women folk in the early hours of morning and some times in the
evenings as well. The display reaches its crescendo in the month of Margazhi (Dec-Jan) every year.
It is made up of joins of points, twisting or turning curves round points or a blond of all acroas o
frame work of dot patterns. To enhance the cultural appeal, somotimes conventionalised or abstract
forms of deities, birds, animals, snakes, flowers ote. are incorporated in Kolama. The art forms are of
remarkable diversity from the simplest to the most intricato, with no limit on floor space. The

|
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Mr. P. K. Srinivasan arranged a seminar on 'Kolam and School Mathematics' during

February 17, 18, 19, of 1994, on behalf of Chennai Avvai Kalai Kazhakam. He collected the
information discussed in that seminar in a booklet. It was created using stencil sheets. Does

not seem to have been published as a printed book.
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Kolam was in the US media when a large kolam was arranged in front of the Capitol building
in Wadhington,DC, USA. This was to mark the 100th day in office of Ms. Kamal Harris, as
Vice President of USA, on 24th April 2021. This was a cooperative effort of hundreds of
people, designed and coordinated by Ms. Shanthi Chandrasekar. This kolam was made up
of about 1950 cardboard pieces. Each piece had a small part around one dot of the kolam.
Each had its own colorful setting. Each piece was about one and a half feet by one and one

and a half feet in size.

THESARUINDL
FESTIVA D

Snema ey |« -
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In The Hindu newspaper dated 20-08-2023, there was a photo of team playing music in
Chennai. The background banner of the stage shows a big kolam in the middle. There is a
border kolam at the bottom also. Our kolam sofware will make the dots and lines of such

kolams on the banner more beautiful.

25



«l Alrtel %

31 Jan 2023 st

A video of a Chinese preparing a dosa like food item is being shared in the net very much. He draws
kolam like lines. The accompanying lines say 'Tamilan drew kolam. He did dosa. Chinese is doing
both together'.

Another picture trending in the net is the kolam like picture having the words 'tamilnadu’. It does not
have symmetrical dots. The lines go around some dots. This raises the question of what is a kolam.
Since many changes take place in the way kolams are drawn today, it seems to be difficult to
precisely define a kolam.

Dr Rani Siromoney and her colleagues have used the higher mathematics concept of Graph
Grammar to create many kolams, and published research papers. A recent article says that
this concept reduces the drug design time considerably. Dr Nagata of Japan and some other
foreigners are doing research on kolam. We will see about these things in the chapter on

kolam and higher mathematics.

We asked the newly arrived ChatGPT, which uses artificial intelligence, to write a sonnet, and then a
poem on kolam. It did. It is based on the information it has about kolam in English. We can infer that it
has quite bit of knowledge about kolam. This is just a tip of the iceberg. It is going to change the world
quite a bit, can be seen from the way it responds even in these initial stages. It is challenging even to
think what it will do in the future. There is one more sonnet it wrote. It is also given below. We can
easily see the error in that. It was made to keep the rhyme. Very young baby. It is natural to make

errors.
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Oh, Kolam, how you grace the threshold's ground,
With intricate designs in white and red,
A sacred art that has forever bound,

A tradition that has never lost its thread.

Each morning, before the sun rises high,
Women of the house draw you with great care,
With rice flour, they weave patterns that belie,

The beauty and meaning that you do bear.

For you are more than just a decorative art,
A symbol of welcome, of joy, and peace,
You bring good luck and drive away ill fate's dart,

And your geometric shapes never cease.

Oh, Kolam, how you embody life's essence,

A humble form that exudes grandeur's presence.
Kolam, Kolam, on the floor,

A beautiful art that we adore,

Drawn with rice flour, white as snow,

Creating patterns that glow and flow.

Intricate designs, oh so fine,

Each one unique, a masterpiece divine
Amidst the morning dew and rising sun,

A canvas awaits the skilled and deft hand,
A tradition passed from mother to son,

A practice that transcends time and land.

The kolam, a sacred art of the south,
Drawn with precision and graceful curves,
A symbol of prosperity and truth,

A welcome sign for guests it serves.

With rice flour and vibrant colors bright,

The patterns weave a tale of ancient lore,
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A symbol of culture, tradition and might,

An art form that leaves one wanting more.

Oh kolam, a beauty to behold,

A tradition that never grows old.

We checked whether ChatGPT can draw kolam. We asked it to draw a 5 x 5 kolam. It said that it din't
know how to draw. It added that anyhow it will tell how to draw. It made a mistake and told us how to

draw a 5 x 2 kolam. Young baby. It had tried. Its response is given below.

I'm sorry, as an Al language model, | cannot create visual content. However, | can explain how to
draw a kolam with 5 x 5 dots.

A kolam is a traditional South Indian art form that is drawn with rice flour or chalk powder outside the
homes every morning. It is believed to bring good luck and ward off evil spirits.

To draw a kolam with 5 x 5 dots, you can follow these steps:

Start with a clean and dry surface. You can draw a kolam on the floor or a flat surface.

Take a piece of chalk or rice flour and draw five dots in a straight line horizontally. The distance
between each dot should be equal.

Draw another line of five dots below the first line, keeping the distance between each dot equal.
Connect the first and the fifth dot of the top row with a curved line. Similarly, connect the first and the
fifth dot of the bottom row with a curved line.

Connect the second dot of the top row with the fourth dot of the bottom row using a curved line.
Repeat the same process with the second dot of the bottom row and the fourth dot of the top row.
Finally, add some decorative elements like petals, leaves, or other designs to complete the kolam.

Remember to be creative and have fun while drawing a kolam. Happy drawing!

Current Kolam books
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When you say 'Kolam Book' it meant a bookricontaining kolams. Many publishers bring out
such books nowadays. One notable series of 12 books in this category is by Bayiri from
Udipi. They are now available in online stores. These contain mostly straight dot kolams. In
cross dots we have some kottu kolams only. They are some kolam books published in Hindi
also. The manufacturers of Idayam gingelly oil used to give out nicely printed books on

kolam and rangoli.

Books about kolam have started coming. In 2004, Muthu Shanmugan published a book
under the title 'Kolam in Tamil Civilisation' . This is a compilation of papers presented in the
conference with the same title coducted at the Thanjavur Tamil University, during March 24,
25, of 1989. His student Saroja did Ph.D., under him during nineteen eighties. She has
submitted her thesis on Kolam, to the Madurai Kamaraj University. We think that this is the
first research thesis on kolam and culture. The author has studied the various kolams drawn
by different caste persons, their differences, their beliefs etc. We do not think that this thesis
is published as a book. In her Tamil book 'Mannin Manam' she has one chapter on the
history of kolam. She has published 3 volumes with the title "Thamizhar panpaattil kolangal'.
In that she has given some information about kolams in some places. She has also written a
book entitled 'Naattuppura varaithal kalai', which contains a chapter on kolam.

Combining the incidents which occured during her visits on field survey for her thesis, she

has written an interesting book titled 'Kala aayvil kolangal'. There are only very few
information regaring kolam in this book. One information is that there are kolam sculptures in

the temple in Aavudaiyaarkovil.
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In the Yema Dharman kolam, there is a house with four doors. One set of people draw this
kolam with the south side door open, and the other doors closed. Another set of people draw
it with the south side door closed, and the other doors open. None of them have any
explanation for this difference. When the information gets passed from one person to the
other, in one place the words open and closed have changed. This has then continued

generation after generation.

FEEDING
A THOUSAND

Ms. Vijaya Nagarajan of USA has written the nice book 'Feeding a thousand souls : women,

ritual and ecology in India - An exploration of the Kolam' in English. In that she has given the
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information she had collected in her extensive tours in Tamilnadu regarding kolam and its
connection with culture. She has added quite an amount of pictures in that. When the kolam
is drawn using rice powder, many insects feed on that. The title reflects this. Today most of
the households use rock powder to draw kolam. Very few who can afford it, and who have

broad mind use rice flour to draw kolam.

In 2016, Arvind Kumar Sankar has published the book 'Pulli kolam and creative mind'. In this

he gives the way in which 5 by 5 kolams are created using Savi Thambirasu method.

Kolam in film songs Kolam in TV

www.vikatan.com

In the beginning of every episode of the TV serial 'Kolangal', a new rotating kolam will be
shown. This serial was produced by Vikadan group, and shown in Sun TV. The kolam from

the 1367th episode is shown here.

In the beginning of every episode of the TV serial 'Kolangal', a new rotating kolam will be
shown. This serial was produced by Vikadan group, and shown in Sun TV. The kolam from

the 1367th episode is shown here.
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Kolam in folk songs
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Kolam in riddles
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Today there are software to draw kolam fast and easily. They can be printed with high
quality. This helps the media. When you search 'kolam' in the web, you get hundreds of sites

with thousands of kolams. These can be seen under kolam and software in a later chapter.
Thus kolam is highly pervasive today. So we may say that this is the golden age for kolam!

Some may think that one important item has been left out in this chapter. Yes. It is done
deliberately. 'Kolam and beliefs' is that topic. Beliefs can be put into two categories. One is
like what kolam to put on what day. This is individuals belief and does not affect others.
These beliefs have been studied under the title kolam and culture. The articles in the book
generated from the seminar on kolam and culture in Thanjavur, Dr Saroja's research and Dr

Vijaya's book all deal with this aspect. So we do not repeat them here.

The other one is exploitative. There are too many people who believe anything without
questioning, if a particular person says, then it should be correct. This tendency has been
exploited heavily. There are stories about which kolam is suitable for which day, which
kolam is liked by which God, which kolam is suitable for which place, and which time, what
will be the benefit for drawing this kolam etc. without giving any reasoning, and depending
upon the fertile imagination of the story teller. There are many persons, organaisations and
magazines who benefit from such stories. Since it is a crime to give prominence to these, we

have deliberately avoided this.
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3. Kolam and myself -1

From young age kolam has fascinated me(Leela Venkatraman). Before the age of 5, before
going to school (In those days only 6 year olds will be admitted to first standard. There was
no LKG or UKG in those days.) in the month of Marhazhi, sisters and aunties in the
neighbouring houses will gather in the afternoon, to discuss about who will draw what kolam.
In the big halls they will draw samples of what they intend to draw in the next morning using
maakkal. When the drawing is over they will do changes according to their imagination.
Then the kolams will be drawn in a notebook or paper. If there are school going children then
the unused pages from the previous year notebooks would be converted to notebooks for

this purpose. When this session is over the floor will be wiped clean with a wet cloth.

Before the kolams are wiped out, myself and my younger brother Sethumathavan (aged 3
years at that time) will draw the kolams above them. When not done correctly, we used to
erase with hand, and wipe the hand with our shirts. This sometimes got us some beating
from our mother. We knew that something is happening, but not exactly what. In other
months usually elders play game like pallaanguzhi and thaayakkattam. They used to give us
some tamarind seeds or cowries so that we will not disturb them. Only after 7 years we used
to show more interest in the curves and lines they make in the kolam. Then we were given a
small amount of kolam powder, and a corner space so that we could draw our own kolams

there. My brother and myself will draw circles and lines of our liking.

They were not using chalk piece to draw kolam, since it has to be purchased from a shop.
Also all shops will not have it. In those days sambar will be prepared in maakkal vessels.
They are used to keep idly batter and pickles. If a maakkal vessel falls down, it will be
broken into many pieces. These pieces will be carefully collected and preserved and used to
draw kolam. One broken maakkal vessel will help many to draw kolams. When | went to
Belur and Halebedu in 2003 on a tour, | saw that they sell maakkal lamps and ornamental

articles in shops.

When | was doing my fourth standard, when Marhazhi came, | used to ask my mother to
draw small kolams in my slate. The next morning | will also get up early and draw my kolam

in one corner.
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In our villages and towns, the first thing that happens every morning is to sprinkle the front of
our houses with water, clean the floor and draw kolam. Even after Maarhazhi, | used to ask
my mother and draw kolams. But on Tuesdays and Fridays only my mother used to draw
kolams. In those days, manai kolam will be drawn, without using dots. In the middle and on
the outer boundary semman (red soil) will be put. They will look beautiful. In this manai
kolam, instead of drawing one line at a time, two ( or more ) parallel lines will be drawn

together. This is called pidiyidu kolam.

You have to draw both the lines together. There are two ways to do this. One line between
the thump and the index finger, and, one line between the index finger and middle finger.
Keep the kola powder in the hand and allow it to flow through these two places. This is a
slightly difficult process. The other way is between the index and middle finger, and between
the middle finger and the ring finger, This a bit easier. These come by practice. These are
taught to me by my mother, She used to draw beautiful kolams. My first guru for kolam is my
mother. Only because of her | got fascinated by kolam, and interested in drawing many

kolams.

When | came to Watrap, to my in-laws house, Sethunarayana Perumal temple was just
opposite to our house. My relative in the next house used to draw kolam in front of the
temple everyday. In the month of Marhazhi, two elderly ladies used to get up around 2 AM,
and clean the front side using water. My relative asked me to draw big kolams in front of the
temple, saying that | draw kolams beautifully. Thus | got the privilege of drawing kolam in
front of the temple in 1959. In Marhazhi, the bhajanai group will start at 4:30 AM, go round
three streets and end at the temple itself. If the kolam is beautiful, they used to look at it for
some time and go. My husband noticed this. Since it used to be lonely at 4 AM, my husband
also will wake up and sit at the cement bench at the front of our house, half awake and half
asleep. He will note if any error is there and point it out for correction. His intention was that

anything done should be done perfectly.

Because of that, for me it became a habit that we should do anything without attracting
adverse criticism from others. When we went for different places due to my husbands
transfer, in the new place | used to get many new friends only in Marhazhi. During this month

when we finish our daily routine of cooking, four or five neighbours together used to go
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around the street to see who has drawn big and beautiful kolams. We used to discuss about

improving the kolams seen to make them more beautiful.

In the school teachers used to tell that we should not copy. | followed that in drawing kolam
also. In Marhazhi, elderly ladies used to come to the temple to see the kolam. In those days
there were no kolam contests. Learning a craft will drive your worries - these words | like. |

leant tailoring from my mother, in tune with these words.

| was devastated when in 1978, unexpectedly my husband was killed by the impact of a bus,
when he had gone to buy milk. At that time | used to participate in the kolam competitions
conducted by the Mangai magazine. Though the kolams were correct, it was rare to get a
prize, since the prizes were given by lottery method when the correct entries are many. In
the 12 contests | got the prize of five rupees once, though | had given correct answers many
times. Mr. Savi Thambirasu was the person who conducted the contest. In 1979, when he
came to Madurai, he wrote to me, and those who were participating in the contest from
Madurai. He informed us that he has come to dedicate kolams in the Meenakshi amman

temple. He asked us to contact him if we are interested in learning kolam.

When | read that letter, | thought '| myself can draw so many kolams. More than that what he
is going to teach'. It was more than year my husband had passed away. | had not gone out
during this period. This was an opportunity to contact the outside world. So, | met him at the
Fatima college. There, he told me that he is going to teach kolam at the Meenakshi amman
temple free of cost. | can learn if | come there. | went to these classes with my mother. He
took classes for 5 days, half an hour per day in the evening. He taught how to draw kolams
with 5 by 5 dots. He introduced 7 kolams with the names sa, ri, ga, ma, pa, tha, ni. Using
these, he built 2,240 kolams with four side symmetry. He showed how to create 1,33,280
kolams using connections inside and outside. The next week came Thiruk Karthikai. He
wanted to dedicate one lakh kolams to Meenakshi on that occasion. For this each of his
student has to draw 500 kolams. These students are those who learnt kolam from him in the

ladies clubs, colleges and Meenakshi temple.

500 kolam in five days meant 100 kolams per day. With me my sister in law Sethu Bai also

learnt there. She was a music teacher in a school. She could not get leave. Hence | had to
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put 1,000 kolams. We were told that these kolams will be drawn as maakkolam. To put the
dots evenly, kolam master created papers with evenly perforated dots. These had 5 by 5
dots. Using these the dots were put first. Then after removing the paper, the kolam has to be
drawn with chalk piece. Then over that the kolam has to be drawn again using thin rice

powder paste.

At that time we were residing at Railar nagar, at the outskirts of Madurai. | used to go to the
temple around 6:30 in the morning in the town bus. Kolam master used to be there by 6
itself. He will tell where to draw the kolams. | will draw dots for 20 kolams in one iteration.

Then | will draw the kolams with internal and external joints.

My mother will start after completing all the household work, and after my brother, sister-in-
law, my son and daughter, all have gone to work and school. She will come around 10 AM,

by town bus, with lunch for us and the rice flour for drawing the kolam.

If we draw kolam where devotees walk, it will get erased very soon. So we used to select
places on the side, between the pillars. We did kolam using rice flour ground with water for
one day. Half of that got erased by the end of that day itself. The next day, when we went to
draw, a long time devotee who used to come to the temple daily, brought a can of white
paint. He gave it to our kolam teacher and said, 'if you draw using paint, it may last long.
Why not try this?'. So on the second day itself we started drawing with paint. Our teacher
thought of giving the paint first to a person who does a good job of drawing. So he chose me

and gave me the paint.

Initially it was slow to draw using paint. My mother, my uncle Pitchai (who got retired just
then), his wife Amma Ponnu, my brother who took two days leave, my sister-in-law after the
school hours, and my daughter after her her college hours, came to the temple, and painted
above the lines drawn using chalk piece. On one or two days we had only banana as our
lunch. On the fifth day, around 5 PM we completed 1,000 kolams. Then an idea struck me. It

will become 1,008 if we put 8 more kolams. We did that also.

In those five days many relatives and friends of those drawing the kolams came to the

temple, and gave some encouraging words. No one known to me came. | was sad a little bit.
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If some one had come, may be there would have been some delay in drawing the kolams, is

another thing.

When [ finished the 1,008th kolam and got up, | saw my school friend Susila staring at me.
She has seen me as a married lady. Now she was seeing me as a widow. She was shocked
to see me like that. Slowly she asked 'Are you from Aranthangi?'. | could immediately

recognize her. Then we talked a lot.

All the paint used on the third day has been bought by another sister. She was also a
student of our teacher. Being a devotee of Meenakshi amman, she wanted to continue the

beautification of the temple.

During thiruk karthikai, colorful drawings in the ceiling and beautiful kolams on the floor with
lakhs of lamps shining, made it to wonder whether it is heaven. In two days after finishing
lakh kolams, teacher called all those who took part in drawing the kolams, and gave
certificates. Only on that day all those came together. Our teacher has been running an
organisation called 'kavin kalaik kazhzkam' in Coimbatore. Mrs. Rukmani Rajan, wife of Mr.
PTR Pazhanivel rajan was the secretary. Mrs. Soundari amma, a relative of Mrs. Rukmani
was the treasurer. The certificates had the signatures of these two. At that time, our teacher
introduced me as the person who sacrificed food and drew thousand and eight kolams. |

could not forget this till today.

Kolam sisters

Rukmani sister, Soundari sister, her younger sister Mrs Lalitha Sankar, whom | met in Meenakshi
temple are the people who became my sisters through kolam. | could not forget them even in my
dreams. When | write this (2015) friendship of 35 years has made us as one family. These are the
people rare to get. When | was confined to my home, with my tailoring, these are the people who
brought me to the outside world.

Only 5 x 5 kolams were taught at the temple. Then he came to Fatima college every month and
taught different types of kolams. He taught at many ladies club also. For those who attended classes
at Meenakshi temple, he took classes for ten days, one hour a day, in a kolam student's house near
the temple. All the students were from the city. | was the only one staying outside the city. | used to go
by city bus. We were taught how to draw big kolams, rangoli, kolam above water, kolam below water,
and how to draw kolams differently depending on the available space. It included both straight dots

and cross dots rangoli.
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It was was our teacher who started drawing kolams using paint in 1979. He used his students to draw
kolams at nearby temples. Normally, some who see our kolams used to say 'They have put suzhi
kolams'. They won't know how much information has gone into those kolams. My kolam sisters
thought that it will look beautiful if we drew kolams just before navarthri every year, as pandal and
lighting at the temple during that time will add glitter.

Within an year or two, World Tamil Conference took place at Madurai. Since many visitors from other
countries were expected, we decided to decorate the temple with kolams. Every time we drew
kolams, teacher used to come to Madurai and guide us in drawing big and new ways. Lalitha sankar

did all the arrangements. She took care of all the expenses for paint, lunch, coffee and tiffin.

| used to think of her devotion to Meenakshi arﬁman. Those who drew the kolams were mostly her
relatives and friends. My mother used to say that we should have had some relationship in the
previous births, and that is why they have called me for this venture. My mother and Lalitha sankar's
sister Soundari Amma used to paint over the lines drawn using chalk piece, very quickly. No one else
could do that beautifully with such efficiency and speed.

My mother used to come with me to many temples during 1,979 to 2,001. In 2,002, even though she
was not well, she came for a day to draw kolam. Her enthusiasm for kolam has aroused my interest in
kolam. At times, except during navarathri, sister Lalitha sankar used to take us to different temples of
the family deities of her relatives to draw kolams. Also to many other temples. These include
Thiruppathi, Sringeri, Sankarankoil, Thirunelveli, and Pillayarpatti. Till our teacher was in good health,
we used to go under his leadership. From 1,995 we used to go on our own, since his health
deteriorated.

From 2,017, Mrs. Meena Chidambaram is doing all the arrangements to draw kolams in many of the

Chettinadu temples. Some of the kolams we drew at the Meenakshi amman temple are shown below.
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Kolam with lakh dots

When our teacher taught us to draw big kolams, he mentioned that even if there are a lakh of dots, we
can draw a kolam having just one continuous line. | asked him whether he has drawn a kolam with a
lakh of dots. He replied 'l have done that in my imagination. Time has not come to do it physically.'
Then a thought struck me. Should | do it ? When | discussed with my kolam sisters, it was felt that if
we draw on paper it will not last long. The paper will tear at the folds. We decided that drawing on the
cloth is the best option. At that time fabric paint was introduced and was becoming popular. So |
decided to draw on cloth.

| purchased 18 meters of white longcloth. Cut it and made it into a 12 feet by 12 feet square sheet.
Tailoring learnt from my mother was handy in doing that. Decided to do a 325 by 325 straight dots

kolam. 5x13 =65; 65 x5 =325; 325 x 325 = 1,05,625. Decided that it should look the same when
viewd from all the four sides, and should be made up of a single curve. It took just an hour to decide
all these.

5 by 5 kolams are the basis for this big kolam. If we put them in a 13 by 13 grid, and connect them
properly, we have a 65 by 65 kolam. If we put them in a 5 by 5 grid, and connect them properly, we
have a 325 by 325 kolam. It has 1,05,625 dots. The way we choose the small kolams, and the way
we interconnect them will assure that the kolam looks the same from all the four sides and it is made
up of a single curve. It took about a day to decide the small kolams ad the interconnections.

The distance between two dots is 1cm. Using graph paper, we put equi distant dots. To put all the
dots it took 10 days. Kolam was drawn in many parts, one part at a time. Each part had to be first
drawn using pencil. It had to be ascertained that it adheres to the decided design. This had to be done
extremely carefully. Only when we were satisfied, that part will be painted. We did not paint directly,
since correcting an error was not an option. The total time taken from starting of the design to
completion of painting took 3 months. | used to paint from 8 am to 6 pm. Whenever | used to take
some rest, my mother, my daughter, my brother, and my sister-in-law did the painting depending on
their available time.

We had to take the paint one spoon at a time, mix with thinner, and paint from that. We could not mix
in large quantities, as the paint will dry soon. Today it is not so. At that time completion of the kolam
was the only thinking in my mind. | feel happy when | think of those days now.

When | finished the kolam with a lakh of dots, | showed it to my teacher. His joy knew no bounds. 'You
have fullfilled my imagination and dream' . He was surprised to see one of his students to have done
the job with so much dedication. 'You can get a degree first and then do a Ph. D. in kolam' he said. |
said that | was not interested in that. Using the the knowledge gained from him, | wanted to draw
many different kolams. He was disappointed. | drew that kolam in August, September and November
of 1,981. In November that year there was an exhibition of kolam and rangoli in Chennai. It was

guided by the teacher. This kolam was first exhibited in that exhibition.
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Kolam exhibition

sy, swid@psn by PsHu Qoumflser
QImitES Bl gieusrd
19, writgsd swdo, srapapi, Qesivlar-8.

Gxnrs yHiiGxnwsdE
BT BT F _9IsDIprn? Hip

syaryenuTi,

wmisn. @EPun v QaaituRieu sSw b,
ahwier Sgro b sdme ylaanin &nBeRie 9@ & v Amay
BbPu Qi rst i Egwmis spury Deugdsm. i
A AALADU, YTswa ks DGl w30 pTEDD s PO DD paisd,
wins Qo Ssran Cuity sedHuamn, wmwr, Dmoud
el 76 Qarflasdlé Forsismisver  Caromisd
SurCeanmr, AG&QCad sdsrrédstiurred Qurargent.
CurigsiQup o, syrdre i St Aupumwrar

- on6fl GpANA. weisd 1511 81 ap Cad wrke
5 wwil %ga 30-11- Sl ey ymuwdns o59nt. PiCarad
»WarL A £iCud Caromssr, £i o §fuiissi, £i Paoré
v 0020 bt o de 50 Satinbaddsivy
wrQuEd Qsreom, &1 STORSsT, LT He1dh svi A,
l.llh.,‘ !au\adr, somad AgHro wadua GuidQugir.
Carooluriy s@d wgiyswd soLQuan. sadrdd i
Saredsd Qeaor urmd s 71 3mar. @iy 3w sr Ao
Aalraumt swG adfiumiuad, RbHos atatar b pais
WSy yen 108 Dol Comed .

B 55,
LTSI o4 01, DS,

B e

Gzréo3u®: 811909

sarar’f srd 10 vafl oo Gre) 8 wal wmr 2.
(savsedl swuggda O pamid afrrs sdgrd, rigrsHad
GGy ut, gt QbpPur Qoasepie HHHd 2 darg.)

The exhibition was there for 15 days. Myself and my mother stayed in my brother Krishnamurthy's
house in Chennai, and along with other students from Chennai, we prepared the drawings for the
kolams and rangoli. Our teacher himself drew Tamil annai. We did rangolis to represent the five land

types kurinji, mullai, maruthm, neithal and paalai, and things like Thanjavur temple tower. Also we did,
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below water and above water kolams. Though | was not interested in rangoli, | took part in that activity
and did Thanjavur temple tower. First we drew the pictures using chalk pieces. Then we using sieves,
we spread the color powder, while sanding. After some corrections by our teacher the rangolis had
come out beautifully. Ms. MathiOli Saraswathy, a student of teacher came with her students and took
part in creating kolams. The Governor of that day Mrs Santhi Sathik Ali, inaugurated the exhibition.
Thousands of students and general public visited the exhibition. | am on the left and our teacher is on

the right in the photo.
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In Puthuvai

In Puthucheri, they started the Puthuvai artist's association in 1,980. Our teacher had conducted
kolam classes in Puthucheri. He had told them about the kolam with lakh dots. They invited me to the
prize distribution ceremony for their second year kolam competition. On 12th February 1,982 they
presented me a shied with the title "Thamizhaga kolach selvi'. This happened in the Sri
Vedapureesvarar temple. The lakh dot kolam was exhibited there. When | was coming out, one
elderly lady said '"You did this kolam!" and kissed me affectionately. | can't forget that day. | was
wearing a sari with kolam painted on it.

In Puthucheri, around August 15th, they usually conducted a painting exhibition. Th association
president Mr. Ifar asked me to come for that. He also asked me to draw Bharathiar in kolam, for
presenting them to the three dignitaries. That was the hundredth year celebration of the poet. | did the
kolam and made it as a wall hanger, as per the suggestion of our teacher. The second picture has the
lakh dot kolam in the background. Our teacher is with me.

On sixth November 2,016, in the mupperum vizha of Puthuvai Artist's Association, they honoured me
with the tile 'Bharathi thilagam'.
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In 1,986, for ten weeks, there were interviews of kolam artists and the kolams they had drawn, in the
Tamil weekly magazine Ananda Vikatan. My interview and the kolam with a lakh dots found a place in
that. Many people who saw that congratulated me. In 2,017 and 2,019 there were news articles in
Dina Malar and UTube. Many who have seen them used to tell me that they have seen me in the
paper/computer.

During 17th, 18th and 19th of March 1,983, we drew kolams at the Marutheesar temple of
Thiruvidaimaruthur, for celebrating the sixtieth birthday of Mr. Pollachchi Mahalingam. Our teacher
had come with his wife and daughter. Along with some of his students, myself and Mr. Thiagarajan
were also were there. When we were about to return, our teacher gave each one of us Rs.150. He
told that they have paid for brush, paint and for drawing. That is why he was giving. That is the only
occasion we got money for drawing the kolam. That was also under compulsion. Otherwise till today
we do the drawing as a voluntary service only.

Mr Arvind Kumar, son of Mrs Lalitha Sankar is running an organisation in the name LAMPS, in
remembrance of his mother. In 2,015, in a meeting arranged by him, at the Lakshmi sundaram hall,
he honoured me. | had drawn a manai kolam and a kolam with dots, for printing in the thaamboolam
bags, given in the weddings of the two sons of Mrs Lalitha Sankar. That was in 1,996. In 2,003, when
her first daughter-in-law Mrs Vinodhini celebrated a house warming ceremony, she created wooden
trays with the pulli kolam printed on it, and gave them as return gift.

I am continuing drawing kolam in temples even today. In August 2,022, we have redrawn the kolams
at the Meenakshi amman temple.

First we started drawing kolams in temples in 1,979 Kaarthigai month, for the big kaarthigai. The next
year there was the World Tamil Conference in Madurai. We did a lot of big kolams in the Meenakshi
temple, and in the Madurai University. About 40 of us did it for about 10 days. Our teacher was there

to guide us. | learnt a lot of intricate things from him at that time.

Questions from ladies

In the early days of our kolam journey, many ladies who come to the temple used ask these
questions. Can we also come to draw? We also know suzhi kolam. How much remuneration they will
give? Will they provide food?

Some will go on saying Oh. They are drawing suzhi kolams which we draw. Some will ask, are you
drawing these kolam to fulfill any vow? Usually in Marhazhi, when big kolams are drawn in front of the
house, the drawing is done on paper first, and then draw the kolam the next morning. Based on that
some will ask with wonder how you are drawing such big kolams. If someone wanted to learn kolam
from the teacher, we will take them to our teacher. He has gone to many places in Tamil nadu and
also to cities like, Puduchery, Mumbai and Delhi, and taught kolam concepts, usually through Tamil

sangams.
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Mrs. Santha Narayanan

When we drew kolams at Madurai university, rangoli expert Mrs. Santha Narayanan had come with
her students to draw rangolis. The images of leaders, mat, bed spread and rupee note are some of
the rangolis they did. We did leaders images and pulli kolams on water. Mrs. Santha Narayanan told
us that 'when rangoli is mentioned my name will be mentioned. Like that your teacher is well known

for kolam." We took photographs with her and our teacher.

The intricate view of an American

In 1,979 when we first drew a lakh of kolams at the Meenakshi amman temple, our teacher had taught
to some kids from a hostel in Thirunagar. Using them, in one night, he had drawn a 55 by 55 kolam in
the temple. It had only one line. It was a surprise for us, his students. Next time when our teacher
came to Madurai, he showed us a letter. It was written by an Amercian tourist who had visited the
temple. There was a picture of the kolam drawn by the kids. There was a marking on that indicating
an error. We were surprised at the involvement of that American in kolam, and his minute observation.

From that time we used to be extremely careful about the correctness of what we draw.

Snake kolams

In the Meenakshi amman temple, in the inner passage of Sundareswarar sannidhi, near the
Sundaraanandar sannithi, we drew a snake kolam. It was drawn such that the body used to go above
and under the crossing line alternately. We drew a snake with five heads in one place. It was
beautiful. Similarly we drew that 40 dot snake kolam at the Thirunelveli Nellaiappar temple. It was on
the left side of the big nandhi which was in the swamy sannidhi. They dug a small pit and fixed
marbles (goli kundu) in the place of eyes of the snake. The devotees who came there moved without

stamping on the kolam.

In sankarankoil, when we saw a big place outside the Sankaranarayanar sannidi, we decided to put
snhake kolam there. Even after half an hour, we could not put the 40 dots in a circular fashion
correctly. Then an official of the temple who was watching us came to us asked what kolam we were
trying to put. We answered 'snake'. He suggested that we draw snake kolam in the swamy sannidhi
and not there. His suggestion was to draw a manai kolam at that place, since it is the place where
Gomathi amman's wedding ceremony is used to take place. We took his advice, and drew a manaik
kolam there. After that we went to swamy sannidhi. Near the thuvaja sthambam we drew a snake
kolam with two snakes. We put the dots correctly in one go. No one walked on the snake kolam. From
then on we used ask which function will take at which place, and then only decide what kolam will be

drawn at what place.
In Madurai, some devotee has told that if we walk from the head of the snake to the tail our sins will
be wiped off. Some of those who heard that started walking like that over the snake kolam. A queue

had formed. A crowd gathered there to see this. A person who has seen this went the husband of my
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kolam sister and told him that putting a foot on snake is a sin, and it should not happen. So, when we
repainted the next time, we drew a lotus flower over the head. Now the snake became a creeper with
a lotus! Since erasing paint from the stone base was bit of a problem, we simply painted over the
head.
Auto fare

It was around 2,005. Many of our teacher's students were afraid of drawing the kolam with chalk
piece, as they may do mistakes. They used to prefer painting over the lines drawn with chalk piece.
So persons who can draw correctly were on demand. We were told that one lady who is residing at
ahrini apartments, where my brother also was living, draws kolams nicely. She prepared paintings
professionally and sold it in malls. | personally went to her house and requested her to come to draw
kolams in temples. She agreed and told that we should provide the auto fare, for which we agreed.
We thought that we should put colored kolams along with normal kolams to make it more pleasing,
We selected the places straight from amman sannidhi till thuvasthambam, and from the backside of
viboothi pillayar sannidhi to the entrance of amman sannidhi. In these places, we chose the area
between the pillars, and drew these kolams alternately. That sister also brought two of her students.
They also painted kolams. When we were chatting during lunch time, she said that when she came to
this temple along with her mother-in-law, when she was newly married, after seeing the kolams we
had put, she thought whether she would be able to draw kolams like that in the temple.

We thought of finishing the work the next day. Usually we start the work around 10 AM and finish it
around 5 PM. When that sister came the next day, she told us that her husband has told her that 'you
had been longing to draw kolam in that temple for so many years. It is a boon that they themselves
have called you to do it. | will give the auto charge'. Later she learnt kolam in a systematic way from
us, and used to come for drawing kolams whenever she was in Madurai.

1000 rupees fee

A relative of my kolam sister Lalitha sankar, thought that learning systematic way of drawing kolams is
the only way to draw kolams without errors. She learnt that from me. On the first day itself she gave
100 rupees as teacher's fee. After learning, she joined us in drawing kolams at the Meenakshi amman
temple. Then one day she tried to give me 1,000 rupees. | said that she had already given the fees.
She said that her husband told that she has learnt to draw crores of kolams. It is worth lakhs of
rupees. Give at lest thousand rupees. She insisted that | take that amount, and gave it. In those days
thousand rupees was a big amount.

Last days of our teacher

Our teacher is from Coimbatore. The previous day he left for an outstation, his wife was doing well.
Next morning when he returned, he was perplexed to see a crowd in front of his house. It was great
shock to him to know that his wife had passed away due to sudden heart attack. He lost his balance
and lost most of his memory.

In December 2,000, a relative of my kolam sister arranged for kolam classes at Coimbatore, and |
went. She took me to the teacher's house. It was locked. His only daughter was working as a teacher

in a nearby school. She opened the house when she came for lunch. We went inside. Teacher got up
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from the cot and sat down. He was looking at us for some time and didn't talk anything. | told him that
his student Leela has come. Does he remember me?. Immediately he said 'How can | forget you?'.
After that he did not utter a word.

"It was more than six months that my father has opened his mouth. Only today he has talked to you.'
was his daughter's comment. She added that 'he will wake up whenever he wants, Takes bath
whenever he likes. Eats whenever he feels so. So we keep the food on the table, and go after locking
the door. We do not disturb him.' He was alive for just about four months after that.

When | drew the lakh dots kolam, he was very happy and said that | have fulfilled his dream. That is

why he didn't forget me is what | think even now.
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4. Kolam and myself - 2

| was in Aranthangi till | finished eighth standard. During those days, | used to go get pumpkin flowers
from friends' houses to decorate the kolams drawn by my sister, during Marhazhi month. From those
early days | was acquainted with kolams, and got interest in them. Later at Mullippallam, | used to
help my sisters, aunts daughters, while preparing the kolams on paper, as an aid to draw them the

next morning.

In Guindy Engineering College of Anna University, | gave kolam drawing as the topic for two diploma
students, in 1995. Using Object Oriented Programming to draw the kolams was the idea. The main
problems we faced were how to keep track of the data, and how to draw the kolam using that.

In 1997, when some students approached me to suggest a topic for doing a project during holidays. |
suggested drawing kolam. | helped them also to do the project. Within a few months they went for a
competition and won a prize. They were very much exited about that. In those days mostly programs
were written to process numerical or text data. This was neither text nor ordinary picture. That is why

they won the prize.
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In 2,000, under the banner of Inforeed, Information research and education, | ran an 8 month course
in Programming. Half of the students studied under 'learn now, pay later' scheme. A few students did
projects on kolam in that course.

When Ms Sumitha joined me as a programmer, her training started by wriiting programs for games
and puzzles based on kolam.

Few months before korona came, | started tinkering with the kolam software we had begum a few
years before. | added the capabilities one by one. The software on drawing kolam is the outcome of
that. The aim was to draw the kolams of different types. It added some new kolams drawn in the 12
volume kolam book of Bayiri. We will see about this software in a later chapter.

My sister had hundreds of kolams drawn on papers. | wanted to combine them, sort them, include the
recent research on kolam and make a complete book out of it. That was about ten years ago. We
tentatively identified some topics. | asked her to prepare text for these topics. After all these years,
she gave me the text. Along with that she gave the hundreds of kolams she had drawn on papers, two
kolam notebooks, the magazine and paper cuttings from about 40 years. This book is a product born
by churning out that information. | have added the information on mathematics and kolam to that.

Many of the kolam images in this book are drawn using our software.

A book which contains all the information about kolam, a software to draw all types of kolam in an
easy way, a software to show different kolams each day, with a one tap method to beautify them in
many ways, software for puzzles and games based on kolam, software to give exercise for putting
dots and drawing kolams, a game made up of chips to play three different games, a book with about

twenty lessons on systematically creating lakhs of different kolams, a coloring book for kids, with
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hundreds of kolams, and, short videos on different aspects of kolam - these 10 parts make a complete
project based on kolam. This package is being published now. We have created the book with a
scientific view. We have implemented this in the kolam software. We believe this will increase the
interest in kolam in this age. Our aim is that a person seeing this after about 50 years should view this
as a complete informative package on kolam.

This package on kolam has been made possible by some incidents in my life. These happened due to
the prevailing circumstances. Even if one incident has been different, this package would not have
been possible. Here | reflect on them.

There was an uncle of me whose name was given to me also. He was a respected CA at Madurai,
earning a lot at an young age. He passed away at an early age. Naturally | was thinking of becoming
a CA on his footsteps. So | took Commerce as a subject in PUC. One day our commerce teacher
commented in the class 'Should not sleep in the class like Krishnamoorthy'. | had never slept in the
class. May be he wrongly gave my name thinking of some other student. But | could not take it easily.
That was the end of my ambition of becoming a CA.

Becoming a scientific researcher instead of an engineer was the next step in my life. In those times,
PUC, that is Pre University Course, was equivalent to today's twelfth standard. After finishing this one
has to join an undergraduate course like B.A, B.Sc, B.Com, and B.E. In those days there was a
requirement for joining the BE course. That is, the student should weigh at least 90 pounds. Today
that condition is not there. | was weighing only 80 pounds. So | could not join BE, even though | had
very good marks.

So | joined BSc in Madura College. When | was sitting in the class, some of my friends who had got
less marks than me but got admission to the engineering course, came to get their transfer
certificates. When | was looking at them, sitting in the class room, | was saddened. | felt very bad in
not able to join the engineering course even though | had obtained very good marks.

Many advised me to take Physics as the main subject in B.Sc. May be | thought that Maths would be
easier or so, | chose Maths. The college principal urged me to take Physics. | asked him, "Will doing
Maths allow one to join MIT?".The answer was "Yes". My answer to that was "Then | will take Maths".
MIT, madras Institute of Technology, Chennai, admitted students with science background in BSc, to
a three year engineering course. There seemed to be no weight restriction there. There was a desire
to become an engineer in this way.

| completed my BSc with high marks. H represented 100%, in major and minor subjects, which no one
can get. The next is D+, which is from 85 to 99%, which very few will get. | got D+. | was certain to get
a seat at MIT, Chennai. | got the application form. The duration of the course was 3 years. The fee
was higher than that of the masters degree in science.

My father had passed away when | was about 4 years old. Already my brother was supporting me and
my mother. In SSLC, since | passed with the rank of 137 in the state, | was getting merit scholarship.
That helped us a lot to sail through. | decided that we can't sustain for three years with high fees. So |

did not send the application to MIT.
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| completed M.Sc in Maths from Vivekananda college, Chennai, in 2 years. At that time bank officer
post was the coveted one. Since | wrote the required examination with absolutely no preparation, |
could not get through it. That was the end of it.

The next option for those getting good marks in M.Sc was the teaching post in a college. The
competition was high for that. In some places there was an one year course called M.Phil, Master of
Philosophy, in Mathematics. With M.Phil degree it was a little bit easier to get a lecturer job. So, |
thought of joining it, instead of sitting at home waiting for a job. | applied to Madurai University. | didn't
get any reply.

At that time, my brother was working in railways at Guntakal in Andhra. My cousin was visiting us at
Guntakal. | accompanied her on her way back, to her village, Mullippallam, near Madurai. From there |
was returning to Guntakal. My B.Sc classmate Viswanathan came to the Madurai railway station, to
send me off. On that day my M.Sc result had come. | had passed in first class. Dr Venkatraman, Head
of the Department of Mathematics of Madurai University was travelling by the same train. His
reservation of berth was not confirmed yet. He left his suitcase with us and went to enquire about the
reservation. Viswanathan's brother was a professor in the Maths department at Madurai University at
that time. Because of that Viswanathan had known Dr. Venkatraman. That is why he left the luggage
with us.

In Madurai University. they had already started the classes for M.Phil. | told the professor that our
M.Sc result had come only that day, and | had got first class. He asked me to send my mark sheet. |
told him that | was getting Merit Scholarship till then, and | could continue my studies only if | could get
that scholarship for M.Phil also. | asked whether it was available for M.Phil. He said it was available.
Later | learnt that it was a wrong information. But the Professor took initiative and got us some other
scholarship for a higher amount.

| sent my M.Sc mark sheet. After some days, | got the admission letter, and | joined M.Phil. One girl
who had not got admission to M.Phil, had been pestering the authorities to give her admission. When
they processed her application, they gave admission to me also. When | joined it was already about
one month over from the starting of the classes. In the first semester there were 3 subjects. In that |
could understand one subject. In the other two | could not understand what the teacher was talking
about. | was worried about it. It had never been like that. On one day, when | was going to the
university in the city bus, | had been worrying about this all along, and | suddenly looked outside, and
realized that | had not got out in the required bus stop. | got out in the next stop.

| felt that | could not continue like that. Then a book | had read in my aunt's house at Bengaluru. It was
'How to stop worrying and start living' by Dale Carnegie. There was an important advice in that. It said
that you analyze the problem, and find out what is the worst thing that coul happen due to the current
problem. Accept the worst, if you cannot help it. Then think of things you can do to improve the
situation. If you do these things one by one the situation will improve slowly. If you think of these
improvements your worries will be over and you will be rejuvenated.

When | thought of this, | decided to to use this advice and see what happens. First, | thought about

the worst thing that can happen. M.Phil had 5 subjects. Three in the first semester, and two in the
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second semester. So. the worst thing is that | will fail in two subjects. This is not because | was not
capable, It is because | joined the course very late. If | fail then | can write again and pass.

| just accepted the worst thing that can happen. Then | started thinking about what can be done to
improve the situation. All the five subjects will have final examinations only at the end of the second
semester. Not immediately. So, | can try to learn things from the beginning, and try my best at the final
examination. That meant that there is a chance that | will pass. Now | started to study without
worrying. My friends class notes and their help helped me a lot. After the final examination, we got the
result. | had passed with a first class! | had obtained good marks too!

I mentally thanked Dale Carnegie profusely. | have told this to my students many times. If you

happen to read about some good advice, don't just stop at reading it. When a situation arises, using it
will get you good results.

During the M.Phil days, | learnt quite a lot. What is meant by science? What is Mathematics? What is
assumption? What is a theorem? What is a proof? What is a mathematical model? Is there varieties of
infinities? | got answers for all these things. When | read about the current research about our
universe, these things help me to understand them better. Being taught by a team of expert teachers
in pure mathematics was a very rich and rewarding experience.

When | completed M.Phil and started looking for a job, Dr. Venkatraman spoke to me. He wanted me
to join research. He said "Lecturer job will get rupees 450. But a research scholarship will get only
rupees 250." This gave me the confidence that | can do research. But, since we had to repay some
debts incurred during my studies, | could not join research immediately.

When | was doing M.Pil, Mr. Shanmugasundaram, then Head of the department of Mathematics, in a
private college in Dindigul, near Madurai, used to visit the university. He wanted many of his staff
members to get M.Phil degree without attending classes full time. He wanted to recruit somebody who
will help in that. The principal of that college was Captain Murugaiyan. He got that Captain rank being
in NCC(National Cadet Corps). | didn't know that at that time. For a number of questions in the
interview my answer had been that | didn't know. When asked about NCC, | said that | was there in it
for two years, because it was compulsory for undergraduate students and there was no use of that. |
thought that | will not get a job there. But | got it. | came to know of the HOD's intention of helping his
staff only later. | took classes on M.Phil subjects to them, in the afternoons. | was there for about an
year.

In Madurai University, they used to call professors from prestigious institutes like IIT, to give series of
lectures on various topics such as computer languages, operations research and graph theory, for the
sake of enhancing the capabilities of lecturers in nearby colleges. Since | attended these lectures, |
got acquainted with the professors who came. This kindled my ambition to do research again. Graph
theory was at a nascent stage at that time. Clear thinking was the only requirement to do research in
Graph Theory. So | chose that field. | got admission in lIT, Chennai.

Giving salary on the first of every month was a prestige issue to the management of the Dindigul
college in which | was working. For doing research, the scholarship was about half of what a lecturer

got. There was no guarantee that | will get PhD. Due to the above reasons, many of my well wishers
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advised me against resigning the job andgoing for research. | did not heed to their advice, and
boarded a night bus to Chennai. Most of the night was spent in thinking whether what | was doing was
correct.

| went to the administrative office of IIT to join there. A thunderbolt was awaiting me there. The central
government has frozen all appointments just then. They said that research positions were included in
that. So | can't join the research program. | had resigned my lecturer post. Here they say that | cannot
join for Ph.D. | didn't know what to do. The head of the department of Mathematics did not accept
their argument. He argued that they cannot reject a candidate who has been already offered a
position. He won. | joined as a research scholar.

Line kolam is made up of some dots, and some lines joining the dots in an aesthetic manner. If we
generalize it, we get what is called a Graph. Some points and some lines joining some points. That is
Graph. Beauty is not a criterion. So every line kolam is a Graph. But only some beautiful Graphs are
kolams. What we see in a printed circuit board is a Graph. The connections in an Integrated Circuit
called chip is a graph. Graph is used in many more places in computer science. That is why many do
research in Graph Theory.

During 1973-1977, when | was doing research at lIT, there was a main frame computer called IBM
370 at lIT. Research scholars can can run programs in that. The programs had to be punched in
cards and given to the computer center. They will run it and return the result after a few hours. If we
give the deck of cards in the morning, we will get the result in the afternoon. If we give in the
afternoon, we will get the result in the evening. Many times, instead of results, we will get only
messages indicating the errors in the program. We had to replace the cards with errors and submit
again. In this way | got experience in running computer programs.

When | got my Ph.D, | got a job in MIT, Chennai. There | had the opportunity to teach computer
languages. From there | went to the Electrical Engineering Department of Concordia University,
Montreal, Canada, as a Post Doctoral Fellow, for two years. What mathematicians call as Graph,
engineers call it as Network. | used the word network in my research there.

In 1978, when | returned to Chennai, | joined as Assistant Professor in the School of Computer
Science and Engineering in Guindy Engineering College, which is a part of Anna University. Here |
had to take only computer science subjects. So | Learnt by myself about a dozen computer science
subjects. Due to this | learnt how to efficiently keep the data, and write programs running fast. In the
labs, we had to deal with many computer languages, and so | became familiar with multiple
languages. These things helped me in designing and executing the kolam programs.

If any of the things that | have mentioned above has not happened, my life would have been different.
This kolam project would not have happened. | wanted to study in Guindy Engineering College and
MIT. But it didn't happen. But | ended up teaching in these two institutions! What an irony! In life,
instead of grudging and worrying about what we have not got, enjoying what we have is a better

option. When one door is closed, going through an opened door may give new opportunities.
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When | draw kolams in many new ways, | feel happy. Like that | felt happy when | created software
like a fast spell check, handwriting recognition system and Optical Character recognition systems for

Tamil. Looking back, now | feel that not becoming an engineer has been a blessing in disguise.
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5. Types of kolams

Kolam started as a beautiful collection of lines. To place the lines in correct places they started putting
dots. So the kolams can be basically divided into two types, one without dots and the other with dots.

Manai kolams are usually drawn without dots. They can also be drawn using dots.

Kolams with dots can be subdivided into two types - line kolam and suzhi kolam. Suzhi(circular) kolam

is also called sikku kolam, due to its intricacy.
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In line kolams, there are many subtypes. In the first, dots are joined by lines. These can be straight
lines, or curved lines or a combination of both. In the second subtype, two dots are joined by a
sequence of small squares. They are called katta(square) kolams. In the third type, the dots are
replaced by one design having a few lines. These designs are joined by straight or curved lines.

These are called achchu(block) kolams.
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In suzhi kolam, the lines go around the dots, like a circle, without touching the dots. We can subdivide
the suzhi kolam into three types based on the radius of the circle. Usually the radius is about one third
of the distance between two adjacent dots. This is the first type. In the second type, the radius is

about one fourth of the distance between two adjacent dots. Krishnan salangai is an example for this

type.

In the third type, the radius is just half the distance between two adjacent dots. Here two adjacent
circles should touch each other. We learnt about this type by seeing the kolam books by Mr. Bayiri.
When we tried to implement this type in our kolam drawing software, we found a discrepancy in the
kolams of this type in the book. In the kolams of this book, adjacent circles touch in some places and
don't touch in some places. You don't notice this while you are casually looking at the kolam. That
means that the radius is not same in all the directions. It is very easy to do this while drawing by
hand. Though not impossible, it is a bit difficult to get it in computers, in a general setup. In our

software we have kept the radius to be the same in all the directions.




Kolams with dots can be classified in another way also. This depends on the way the dots are put.
Straight dots, cross dots and circular dots are the three types. In the straight dot type, the adjacent
dots will be either just above, just below, just to the right, or just to the left. The dots form a rectangle.
If needed more such dots can be added on the sides.

In the cross dot type, one line of dots will be in the middle of the dots of the next line of dots. In this
type, usually a kolam will be in the shape of a hexagon. We can add more dots on the six sides.

In the circular dots pattern, the dots are on the radii of a circle.

In all these three types, we can have line kolams and suzhi kolams.

There is a special type of kolam called snake kolam. This is drawn in all the three types, line kolam,

suzhi kolam and achchu kolam.

Usually the kolams are not colored. But we can color the finite closed areas in the kolam. These can
be called as kola rangoli.

The kolams in the thresholds of the house are usually drawn using rice powder or white crushed
stone powder. Rice powder can be used as it is, or, it can be used as a fluid paste, by mixing with
water. Kolams drawn using the paste is called maa (flour) kolam. Apart from these husk, salt, and
food grains are also used to draw kolams. Decorating like a kolam, using flowers is the specialty of

Kerala.
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We can also classify the kolams based on the reason for drawing a kolam, the place in which it is
drawn, or the material used. Some of them are - Manai kolam-drawn on the occasions like wedding,
made up of many parallel lines-, drawn in front of the house or at the pooja room, drawn during the
festivals like Deepavali, Pongal, new year and Christmas, depicting the articles like swing, chair, fruits,
birds, animals, and musical instruments.
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The normal kolam is drawn as the main theme. There are kolams drawn at the border. These border
kolams have a small number of vertical dots, and a large number of horizontal dots, or, a large
number of vertical dots, and a small number of horizontal dots. The pattern repeats in the longer side.

There are kolams which are drawn at the corner of a space.




Normally, in straight dot kolams, a dot will be joined to an adjacent dot which is vrtically above or
below, or, a dot which is horizontally to the left or right. In the first image abobe, you can see that
some dots in the boundary, which are neither vertical or horizontal are joined. This type of slant
joining is rare. Timothy M. Waring has written a research paper entitled 'Sequential Encoding of Tamil
Kolam Patterns', in 2012. Here he shows how to represent mathematically these slanting joins. The
ways in which these slanting joins can occur is shown in the figures which come after the first figure

above.

When pen, pencil were available to everyone, kolams started appearing on paper. Pencil was
convenient, since it can erased and drawn again. Almost every girl from Tamil Nadu had kolam
notebooks. Paint was used to draw kolams on the floor, so that they won't be easily erased. This
started from the Meenakshi temple of Madurai. From drapes, table cloths to saris, kolams were hand
painted. Using the screen printing, kolams appeared on plastic sheets. These were pasted in front of
the houses. Kolams were also printed on saris in this method. When printing technology improved
kolams were used to decorate the background and borders of invitations.

Software for drawing kolams started coming. The fastness and the ability to do things without getting
tired, along with the accurate printing of the small printers, has ushered in a new era in drawing
kolams, in ways unimaginable before. It seems that we may need a new category called computer
kolam!

Kolam drawing started with the floor. It beautified the frames of pictures. With the imagination of the
human mind, it took shapes as kolam under or above water. Kolams were decorated further by
drawing red borders. Some dots or lines like buds decorated kolam. In the villages, during Marhazhi

month, large kolams were adorned with flowers of pumpkin, standing on small balls of cow dung.
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6. Symmetry in kolam

In kolam, one place being similar to another place is called the symmetry. The aim of this chapter is to
give a generalized notion of symmetry in kolam. There are two basic types symmetry in kolam.

Reflective symmetry and rotational symmetry. First we shall consider straight dot kolams.

135 90 45

Consider the lamp kolam. If we flip it such that the left and right sides gets interchanged, we get the
same kolam. We can see this in a different way also. Think of a double sided vertical mirror, kept at
the middle of the kolam, with its plane perpendicular to that of the kolam. We can think that the kolam
on the left of the mirror is reflected on the right side of the mirror. Similarly, the kolam on the right side
is reflected on the left side. This kolam has a left-right symmetry. It has reflective symmetry about the
middle vertical line.

This is a straight dots kolam. Usually such kolams have the square shape. The above mentioned
mirror line can be thought of as the line joining the mid points of the top and bottom sides of the
square. Similarly we can consider the horizontal line joining the mid points of the left and right sides of
the square. Also the two diagonal lines joining the corner points of the square. So, we can think of
four mirrors. They can be specified by the angle they subtend at the center of the square. The line
going from the center to the left is supposed to make an angle 0. This angle increases in the
clockwise direction. Hence, the directions of the mirrors are, 0, 45, 90 and 135. Lamp kolam has
reflection over the 90 degree mirror only. We shall see some examples of kolams with reflective

symmetries over the other mirrors.
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In these examples, the first one has reflective symmetry over the vertical line only. The second has
has reflective symmetry over the horizontal line only. The third one has symmetry over both the
vertical and horizontal lines. The fourth and fifth have reflective symmetry over one of the diagonals.
The sixth one has symmetry over both the diagonals. The seventh has reflective symmetry over all

the four lines.

135 90 45

The above examples show that the four reflections are independent of each other. But if we consider
one diagonal and one non-diagonal lines, we cannot find an example having reflective symmetry over
exactly these two lines, and not over the other two. Think of the eight points at the places specified by
the names a to h. Let us think that we need reflection only for the lines with angles 90 and 135. Point
b is the reflection of point a with respect to the line 135. Point ¢ is the reflection of b over line 90. If we
reflect like this over 135 and 90 degree lines alternately, then we have all the points a to h. These
points include the reflections over the other two lines also. It is to be noted that when we need

symmetry over more than one line, when they combine, they can introduce other symmetries also.
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Next we shall see what is meant by rotational symmetry.

One full circle is made up of 360 degrees. For example, if we split it into 4 quarters, we get 90
degrees each. So, if we rotate the kolam 90 degrees each time, at the end of four rotations we
complete one full round. In this, after every rotation we go to the next side of the square. That means
we see the kolam from all the four sides. If all these four views are same, that is, each time, the
rotated kolam is the same as the original kolam, we call that kolam as a Special kolam. This we call
as a kolam with rotation symmetry of four. If the view of the kolam is same when viewed only from
opposite sides, then the rotation symmetry is two. That is, if we rotate the kolam by (360/2 =) 180
degrees, we get the same kolam. If we do not have any of these two symmetries, then the rotation
symmetry is said to be only one. For the straight dot kolams, the rotation symmetry can be only 1, or 2

or4.
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Now we will see the cross dot kolams. They usually have six sides. They have mirrors at 0, 30, 60, 90,
120, and 150 degrees. The rotation symmetry has 4 types. 1, 2(180 degrees), 3(120 degrees), and
6(60 degrees).

We can think of circular kolams as an extension of the six sided cross dots kolams. We can think that
the part between two adjacent radii gives one side. Along with the radii, the line passing through the
center of the circle, and the center of a side form the mirrors. So, for example, in a circular kolam with
8 radials, there are 8 mirror, and, the rotational symmetry can be any one of 1, 2(180 degrees), 4(90
degrees, or 8(45 degrees). In a circular kolam with 9 radials, there are 9 mirrors, and, the rotational

symmetry can be any one of 1, 3(120 degrees), or, 9(40 degrees).
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7. A method of craeting big kolams from smaller parts

Do you remember the story on the strength of being together which we learnt when we were young?
A bunch of sticks tied together cannot be broken easily. When untied and taken individually they all
can be easily broken. Small things can be done easily. When a big thing is split into smaller actions
each of the smaller actions can be done easily, and hence the bigger action. This strategy is being
used everywhere. Today all the software are created only using this strategy. We can create big
kolams by joining smaller kolams. Thousands of 5 by 5 kolams can be created in this way. This was
first introduced by Mr. Savi Thambirasu. This created surprise, and enthusiasm among the ladies at

that time, and was welcomed largely. First we will see what he did. Then we will generalize it further

and see.
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When we put four 2 by 3 kolams as shown in the figure, we get a 5 by 5 kolam. A kolam which looks

the same when viewed from all the sides is called a Special kolam. We shall create such kolams here.
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First we consider the 7 fundamental kolams of 3 dots and 3 rows as shown above. These were
named as sa, ri, ga, ma, pa, tha, niin Tamil, and as E, F, G, H, U, S, O, in English. The English
names are based on the shapes of the kolams. We will use this. There is no connection between the

Tamil names and the kolams except that there are 7 ragaas.
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If we flip the 7 kolams interchanging top and bottom, we get 3 more kolams named F3, G3, and U2. If
we flip the 7 kolams interchanging left and right we get 4 more kolams named E2, F2, G2, and S2. If
we flip first in one way, and then the other way we get two more kolams named F4 and G4. This
makes a total of 16 kolams. take one of them and put it in the top left position. Rotate it by 90 degrees
and and put it in the top right position. Rotate it by 180 degrees and and put it in the bottom right
position. Rotate it by 270 degrees and and put it in the bottom left position. This is done to make the
kolam Special. Add a circle to the middle dot. Here we have 5 disjoint kolams. A kolam looks good

only when there is considerable amount of joints among the circles. So we will try to join them.
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The places where one part can be joined to the adjacent part is shown by the digits 1, 2 and 3. To
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ensure that the kolam looks the same from all the four sides, if we join in one place with a given

number, then we have to join in all the four places having that number.
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The 3 places can be joined in 2 x 2 x 2 = 8 different ways. They are represented as (), (1), (2), (3),
(1, 2), (1, 3), (2, 3), (1, 2, 3). Each group tells where the joints are. Note that in the first group there is
no joining. Later we will see that this can also be useful.

We see the 8 kolams formed by giving the internal joints to the kolam E, in the above figure. Using the
16 such kolams, we now have 16 x 8 = 128 kolams.

Now we will see how to generate new kolams using outer joints. We need to consider how the dots in
the top row are joined. These joints should be rotated in the clockwise direction and done for all the
four sides. This is to ensure tha the kolam is Special.

Outer joints
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In the first figure above, in the top row of dots, the adjacent dots are connected. We will represent this
as 0-1-1-1-1. Here the first number indicates the number of dots we jump to start the first joint. The

other numbers indicate the jumps we make for every joint.
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In 0-2-2 the number 2 implies that we join after leaving one(2-1) dot. 1-2-2 (third picture) implies that

we start after skipping one dot, that is, we start from the second point. Here the second joint crosses

the top right corner and joins a dot on the right side. In all these descriptions, the sum of the numbers
excluding the first one is 4. In a 5 by 5 kolam, you can jump over only 4 dots on one side. That is why
this total. 0-2-2 and 1-2-2 join different dots. These two can be combined to form a new outer joint. It

can be represented by 0-2-2 + 1-2-2 (fourth figure).

There are 30 outer joints in this method. They are -

1.0-1-1-1-1 2.0-2-2 3.1-2-2

4.0-2-2 + 1-2-2 5. 0-1-1-2 6. 1-1-1-2

7.0-2-1-1 8. 0-1-2-1 9.0-1-3

10.1-1-3 11.2-1-3 12. 0-3-1

13. 0-4 14.1-4 15.2-4

16. 3-4 17.0-1-3 + 2-1-3 18. 0-3-1 + 1-1-3

19. 0-4 + 1-1-1-2 20. 0-2-1-1 + 1-4 21.0-1-2-1 + 2-4
22.0-1-1-2+3-4 23.0-4 +1-4 24.1-4 +2-4

25.0-4 +1-2-2 26. 0-2-2 +1-4 27.0-4 +1-2-2+2-4
28.0-2-2+1-4+3-4 29.0-4 +1-4 + 2-1-3 30.0-4 +1-4+2-4 +3-4

What we indicate by jumps 1, 2, 3, 4, Thambirasu used the names thana, thaana, thanthanaa,
thanthaNaa. He gave the starting position separately. We have combined both and given it in a short
form.

If we give 30 outer joints to each one of the 128 kolams, we get a total of 128 x 30 = 5,400 different

kolams.

Additional dots
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We can add a few more dots on the sides, and create many bigger kolams. First let us consider one
extension using 1 + 3 dots. This will be added on all the four sides of a 5 by 5 kolam. In this let the top
dot be connected to the dot below it. There are two places in which the 3 dots can be joined. There
are 3 places in which the extension can be joined with the main kolam. When there is no joint
between the 3 extended dots, the extended dots should be joined to the main kolam in all the 3
places. When there are two joints between the 3 dots, the inter joints between the extended dots and
the main dots can be in one, two or three places. There are 14 extensions, and some of which are
shown above. You can fill the remaining few.

If we add add these 14 extensions, to the 128 five by five kolams, we get 128 x 14 = 1,792
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kolams.

If we see these 1,792 kolams, we can see that there are 5 dots on the four slanting sides of the

kolam. We can give the 30 outer joints to these kolams. This gives 1,792 x 30 = 53,760 new kolams!

o

We have seen how to join a kolam with 1+ 3 dots to the sides. Similarly w can add a 1 + 3 + 5 dots
kolam with 3 rows of dots, to all the four sides. Two examples are shown above. If you have patience,
you can count the number of such extensions, and the number of extended kolams which can be
created using these.

Now carefully look at the main kolam in the above example. We have not used here any of the 16
fundamental kolams we started with. Instead we have used the 3 x 2 kolam in the last picture. This
has 3 disjoint parts. When you give internal joints, they get connected. So, the 2 dots, 3 row kolams,
the number of connected pieces can be anywhere from 1 to 6. When we give internal, inter and outer
joints, there is a possibility that the resulting kolam is connected. So , we have to change our view that
the fundamental kolams are only 16. A kolam's structure depends on all the factors like the starting

kolam, internal and other joints, extended dots and their kolam.
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When there is no extra dots, it is possible that the kolam has a single line. For example see the last

but one figure.

You can see an example of a kolam with a 1 + 2 + 3 extra dots, joined at an end of the sides. This
gives a kolam with a different style. Some of the kolams we have considered here starting with 2 by 3
kolams, with some extra dots, may look beautiful, and some may not be that beautiful. It depends on
the perception of a person. But one thing is certain. You can create many thousands of kolams with a
5 by 5 kolam as the starting point. Depending on the capability of the person drawing the kolam, she
can draw by bending the lines in many different ways. This should have been the motivating force for
the young women to create newer and newer beautiful kolams.

There is an important factor to be taken note of here. Some of the kolam figures shown here are
drawn using the kolam software we have created. We have used the definitions such as main dots,
extra dots, inner, extra, and inter joints, outer joints, reflective and rotational symmetry in the software.
This was possible because of the understanding we got when we analyzed the ways in which the
kolams are drawn. But the women who created the art of drawing kolams, did not know much about
these. Their objective was that the kolam should look he same from all the four sides, it should look
beautiful, and it should be appreciated by the residents of the street. Giving a scientific basis for the
art created by them is the main objective of some of the scientists of today.

In the software, depending on the symmetry set, the software can draw multiple lines. But this is not
the case with drawing a kolam on the street. When a curve is started, it is continued a while, creating
many circles. This has to be done in different places differently. This is not an easy task. Utmost
concentration is necessary. When an error occurs, it propagates. When an error is found out, it is a
real task to find out where the error started. The error lines have to be erased and redrawn. To avoid
this, the previous day itself women used to draw the kolam on paper and get ready to draw a flawless

kolam the next day.
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Another method
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We have seen how to get a 5 by 5 kolam starting with a 2 by 3 kolam. Similar to that there is another
method to create a 5 by 5 kolam staring with a 2 by 2 kolam. We use a kolam in the shape of the plus
sign to bind the four smaller kolams, as shown, The two by two kolams and the plus type kolam are

not connected. But note that the full kolam is connected.

09 90 9389 o3

A 4 by 4 kolam can be created by joining four 2 by 2 kolams. On the four sides we can add extra dots
and lines, to create bigger kolams. We can add extra dots as 2 dots in one row, or 2 + 4 dots. Some

such extensions are shown above.

0040,
(XX
0JO0. 0

The above are some of the Special kolams with 3 by 3 dots. By putting together 4 of them in a 2 by 2

fashion, a 6 by 6 kolam can b generated. Whether the new kolam is Special, depends on the way they
are joined. Extra dots can be added to these 6 by 6 kolams, with (2), (2 + 4), (2 + 4 + 6) dots. These
can be beautiful. Extra dots can also be added with (2 + 2), (2+ 2 + 4), (2 +4 + 4), (4 + 4 + 6) dots.
Now we know how to create 7 by 7 kolams using 3 by 4 kolams, 8 by 8 kolams using 4 by 4 kolams,
and, 9 by 9 kolams using 3 by 3 kolams. We can add extra dots and outer joints to these kolams. Now

we know how create lakhs of beautiful Special kolams!

71



Opposite side symmetry

Most of the kolams we have seen till now have a rotational symmetry of 4. That is they look the same
from all the four sides. They are Special. Koalm which look the same only on the opposite sides can
be created using the same methods used to create Special kolams. For this of the four kolams used
at the starting point, the first and third should be the same. The second and fourth should be the
same. Similarly, the first and third internal joints should be the same, and, the second and fourth
should be the same. In the same way, the outer joints have to be the same in the opposite sides. An
example is shown above. It is obvious that there are many more such kolams rotational symmetry of

2, than the kolams of rotational symmetry 4.

72



8. Kolams with lakhs of dots

In the kolams drawn on a 12 feet by 12 feet white cloth, and on the floor of Madurai Meenakshi
amman temple, there are more than a lakh of dots. Here we shall see how they were designed, and
the proof that there is exactly one line in them.

First let us consider the kolam drawn on cloth. This was entirely designed by Leela. This is based on
the sixteen basic 3 by 2 kolams we have seen already. Using each one, one 5 by 5 Special kolam has
been designed. Here only one internal joint per side is used. We give the names based on the basic

kolam. instead of the capital letters, we use small letters. This makes it easy to remember.

We can easily check that all these 16 kolams are made up of single lines. We shall show that joining
two such kolams in a specific way results in a kolam with a single line. If we do this one by one till we

get the final kolam, we are sure that the resulting kolam is made up of a single line.
© O
O O
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If we cut the two separate chains, as shown in the first figure, and join them by two lines as shown in
the last two pictures, then we get exactly one chain. We are going to do this type of cutting and joining

one after another. This assures that the final kolam is made up of one chain.
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The kolam named K1 is shown above. Each of the squares in the 13 by 13 grid, represents one 5 by
5 kolam. The names of the kolams in the first quarter is given in the figure. We take the kolams in the
first 6 by 6 block, as one unit, and place it in the other three quarters, after rotating it by 90, 180 and
270 degrees. The joining are shown by red, green, blue and magenta. When two kolams are joined,
the arcs in the adjacent middle dots are cut and joined by two crossing lines in the form of x. First join
the places shown by red lines one by one. Then do the same for green, blue, and magenta lines in
that order. This shows that K1 is made up of a single curve.

In K1 there are 65 x 65 = 4,225 dots. Note that this is designed in such a way that it looks the same
from all the 4 sides.

In the same way, the 6 kolams K2 to K6 are designed. They are shown below.

el1|f3|g3|g3|f3|etro f4|g|h[h|g|fi]e
] 1
f3|g3|h | h|g3|f3]5s ufs|s|u e2
]
g3(h|ju|u]|h|g3]u s|o|lo|s %.-
i i
g3|h|uju]h|g3|h h|s|o|o|s|[h]e2
i
f3(g3|h | h|g3|f3 é glu|s|sfujg]e
L
e1]f3[g3|g3| 3 ]e1] 1 ] lleln]n]olm]e
I 1
Q= S==U== hete e f --(:e ==f e=gem=ha=Ua=s -.(I: € =202 @ = 2en e--e2--g =82 b £2 e e2-=e
] v ) 1
L I-- — Em . |f |-- - - . .--. e.2
] T 1" L | I I v
T Tl 9 T 1 1 ?
1 ] ] LI L ¥ T ¥ L L |
Lol bl g ledh v T e2
LN LN L L I I
1 1 il ‘il . .--. I-- - ._?
| | N 4 ] ] ] ] L)
f [~ S . . ? . R R —— --. 6.2
] LI L ] ] T T I
—— - L —— —— 0-- -—— - S e

74



e2|f2|e2| h |u2| hf2 s|le|flg|lh|u]| sa=
L]
f21g2|f2 | u2{s2|u2| h e glh|u |h]f3
L]
e2|f2|e2| h |[u2| h f? g hlulh g
L]
h|u2| h [e2]|f2|e2 ? g|lh|u|h|g]|f]h
u2|s2(u2|f2|g2|f2 1: h|lu|h|g|f|e]f3
L]
h |u2| h |[e2]|f2|e2 I.l . u h{g|f|le]|s]|e2
T T T
f?.-h-.fg--h--f-.h..g.,-.h--f--h..f3..h-.f2 s |[f3|o|h|f3|e2| f|e2|f3 h|o|f3|s
I ¥ 1
- e e — —-l '.‘ .-- [ Jre S --| e2
] L] I__ L )
I-. — S e —— -lf - T.l, 3
LN I I T 1 In
1 + t -
[ R e e . - [s]
i { A
[ R ™ - --. |.] T4 R . WAy, 3
1t v rLLrre
- e = o 2 o= —— -5

24524 U 52+82-g2¢f2—=0=h

']
T
1
1
1
I
T a0 i3

If we join these six kolams as shown in the last figure above, in a 5 by 5 grid, we get a 325 by 325
kolam. It has 1,05,625 dots. Analyzing the way the kolams are joined, we can be sure that the whole
kolam is made up of a single curve. Here again we put the kolams in the first quadrant, in the other
quadrant, by rotating them as a whole, by 90, 180 and 270 degrees. This ensures that the final kolam
looks the same from all the four sides.

This kolam was painted in a 12 feet by 12 feet cloth. The distance between the dots is 1 cm. The dots
and the lines were painted blue. This was started in the last week of July 1981, and finished in the last
week of October 1981. First it was exhibited in the Kolam and Rangoli Exhibition in Chennai, during
November 18 th to 30th, 1981.

In Madurai Meenakshi amman temple, we have drawn lakh dot kolams thrice, along with many
smaller kolams. They were done in 2003, 2014 and 2019. Each one had a different configuration.
Since we know how big kolams are generated from smaller ones, we will avoid much of the details.
Around 40 ladies used to paint these kolams at a time. We shall see the structure of the kolam drawn

in 2019. These kolams were designed by Leela and Lalitha Sankar.
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The kolam named e is a 15 by 15 dots kolam made up of nine kolams named E. Similar definitions
hold for kolams f, g, h, u, s and o. The kolam 1 is made up of the kolams e, f, and g, as shown in
figure. It is referred as efg. Similarly the kolams named 2 to 7 are defined as fgh, ghu, hus, uso, soe,
and oef.

The square shaped figure above shows the way these blocks are joined in the lakh dot kolam of 2019.
Here each square numbered 0 to 7 represent a 45 by 45 dot kolam. The kolam named 0 is a 25 by 25
dots kolam. The square named 8 is a 75 by 75 kolam. The joining of these parts makes the whole
kolam as a single curve kolam.

The distance between two dots is two and a half inches. The space required for a 45 by 45 dots
kolam is about 10 feet by 10 feet. That is abut 100 sq feet. These blocks are usually joined by 8
kolams of size 5 by 5. Due to the small variations which occur during putting the dots, there may be
small variation in the number 8.

It is not an easy task to draw such big kolam, without any distortion in the positions of dots and lines,
in a place where the traffic is high. We will see how this was done. First the design was done on
paper, taking into account the availability of space. Decisions were made regarding which kolam
comes where. Then it is to be assured that the central dots of different parts are aligned in a straight
line. This is done as follows. A rope called 'manik kayiru' is immersed well in kola powder. Then it is
kept straight and tight on the floor where the middle dots of the required kolams should be. The rope
is kept tight on the two ends by two people. The middle of the rope is brought up as if it is the string of
a bow, and left suddenly. The rope touches the floor forcefully, and the kola powder falls on the floor
and makes a perfect straight line. The middle dots are drawn on this line, and then the other dots are
filled in.

A big plastic sheet is taken, and horizontal and vertical lines are drawn with two and a half inches
between them. Small holes are made in the intersection of two lines. This gives a sheet with holes at

equal distances. This is used to identify the places for the dots with chalk piece. We start from the
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place where the positions of the middle dots are identified. Successively placing the sheet with one
line of holes overlapping the previously marked dots, all the positions of the dots are marked. Later
they will be painted.

Next, looking at the design what kolam should come at what place was decided, and then that kolam
was drawn with chalk piece. It was made sure that the required kolam is drawn correctly. Finally we
started painting the dots and lines. Painting starts in the middle of a kolam and moves towards the
outside. Drawing the lines with chack and paint are done by experienced persons only, because the
lines have to be smooth and gracefull and of same thickness. To avoid erasing the dots and lines

drawn by the chalk, usually woodden planks and thick cardboards are used to sit and draw. One has

to be very careful while putting or removing these.
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The lakh dot kolam drawn in 2003 had 75 by 60 dots kolam in the corners and 11 dots width kolam as

the joining kolam. This was in the second prahaaram of swamy sannidhi. A part of this kolam can be

seen in the website view360.in. A screen shot from this site is shown above. Using his website one
can know about the temple and its architecture from anywhere in the world. There was an article
about the camera work being done for this website, in the Madurai edition of the newspaper
Dinakaran of 29-09-2013, This information is in the website. This website shows the many parts of the
temple in 3D view. The screen shot shows the corner kolam in the south west corner of the second

prahaaram and the joining kolam. We can see many other kolams also in this site.
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9. Suzhi kolam and Line kolam are the same

Line kolams are mostly made up of straight lines. Easy to draw. But suzhi kolams are mostly made up
of circular arcs. The lines go twisting and bending. These curves have to be drawn one by one. The
full curve has to be in the mind. So, it is evident that these two types are different.

But the title means something entirely different, For example see the figure. First one shows a line

kolam. The second one is a suzhi kolam. Let us see how to get the second one from the first.

(XX OO0 OO
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First take a kolam where each dot has a circle (third figure). If there is line joining two dots in the first

kolam, then, cut some parts of the circles with these two dots, and join them with two crossing lines
like x ( figure 4). If you do this for every line in the first figure you get the second figure,

So for each line kolam we get a suzhi kolam. Reversing the method, we see that every suzhi kolam
has an equivalent line kolam. So these two types of kolams are fundamentally the same! Note that

this is applicable only to the simplest kolams. This is not applicable where outer joints are present.
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10. Nine kolam learning lessons

Mr. Savi Thambirasu, has gone to many places and conducted kolam drawing classes until 2000.
These classes used to be for about 15 days, with one hour each day. One such class was conducted
at the Madurai Meenakshi amman temple during 20-10-1979 to 24-11-1979, each day between 5 and
6 PM. I( Leela) attended this session. When it was over, for the first time kolams were drawn in the
temple, during 25-11-1979 to 29-11-1979. Myself and my relatives drew 1,008 kolams at that time.
Our teacher used to draw the lines using chack piece, and we used to paint them.

Mr. Thambirasu also taught kolams by sending lessons through post. One lesson was sent every
month. Nine lessons were sent. Due to lack of time, since he travelled to lot of places, he could not
continue the lessons. Brief statements regarding the contents of the nine lessons are given here. We
have seen all these information earlier. As a part of our kolam project, we are planning to write a
separate book on systematic way of drawing kolams, to complete the task started by my kolam
teacher.

Lesson 1

Names for kolam in different areas in India. Suzhi kolam. rangoli. Sand drawing. The structures
around a dot. 7 fundamental 2 dot, 3 row kolams. 9 more extensions. 4 side and 2 side rotational
symmetry.

Lesson 2

Creating a 5 dots 5 rows kolam from 2 dots 3 rows kolam. The joining method.

Lesson 3

Joining a 1 dot 3 rows kolam with a 2 dots 3 rows kolam, and creating a 3 dot 3 rows kolam.

Lesson 4

Drawing a big kolam using 3 dots 3 row kolams. Getting 416 kolams by flipping 3 dots 3 rows kolams.
Lesson 5

Border kolams. One dot height kolams, with outer joins on one side.

Lesson 6

Giving outer joins on both sides of the one dot height border kolams.

Lesson 7

Creating 112 Special kolams, and 6664 kolams which look alike when seen from opposite sides. 2 dot
3 rows kolams are the starting points.

Lesson 8

Method of giving outer joints.

Lesson 9

Joining smaller kolams on the sides.
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11. Material used in drawing kolam

Old literature tells that kolams were drawn using fine whit sand. Nowadays fine white stone powder is
being sold as kolam powder. Only this is used extensively today. Drawing kolam using rice flour is

very rare. Rice flour is mixed with water to draw maa kolam. Color powders are also used now.

For drawing the kolam in front of the house, the place is first prepared by cleaning the surface and

=)

putting a thin layer of cow dung paste. To beautify the kolam, in the villages, the pumpkin flowers are
used. They are kept standing with the use of small cow dung balls. You can see a picture from the

DinaMalar newspaper. It shows that the hibiscus flower is also used along with pumkin flowers.

To decorate the sides of an area, perforated cylinders are used.
were previously made up of tin sheets. Nowadays it comes as plastic rollers. These cylinders are filled
with kolam powder, and rolled over. This gives repeated images. Sieves with kolam as perforated
patterns are available. Small lids of bottles are also converted like this. These sieves come in different
sizes. In Chennai, we can see that, during important occasions, roadsides are decorated using big
sieves of about two feet diameter.

Plastic sheet stickers are now available, with kolam printed on it. Usually this is used in front of flats.
This saves the time of drawing kolam everyday.

Paint is used to draw kolam on cement surfaces, so that it remains intact for some months.

To paint on fabrics, fabric paint is used.

To create kolam above water, french chalk and color powders are used.
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To create kolam under water, grease and color powders are used.

To create kolam in the middle of water, a round glass piece, grease and color powders are used.
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12. Manai kolam

Manai kolam is based on line kolam. In this, instead of one line, 4 to 8 parallel lines will be used.
Usually these are drawn during weddings. These are drawn under the small wooden benches of
height of about one or two inches, used by the bride and groom to sit on. The width of these kolams
will be twice that of the height. A few examples are shown here. In one picture you can see only two

parallel lines. While drawing it on the floor, more lines will be added.

Aerard) wen aurdGamnavid
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To my knowledge, Mrs. Veni was the one who used to draw manai kolams with many beautiful added

decorations. Some of the features she used to decorate are also shown here.
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13. Katta kolam and achchu kolam

Katta kolam

This name is because the kolam is made up of small squares. Kattam means square. First + signs are
put in the places of dots. Then they are joined by a chain of small squares, in the shape of L. | learn
about this kolam from an elderly women who was residing near our house. The number of dots and
the way they are joined gives different kolams. When drawn on paper, the lines may be drawn as

norrmal lines, to make it easier.

Achchu kolam

We can say that achchu kolam is a generalisation of katta kolam, or, katta kolam is a particular case
of achchu kolam. Achchu means printing block. Here any picture is used instead of the + symbol. The
joining can be any type of lines, instead of squares. When the lines cross, the kolam can be drawn as
a normal kolam or can be made into a pinnal kolam. Pinnal means plait. That is, at the crossing of two
lines, it is clearly shown which line is above, and which line is below. To draw pinnal kolam, one has
to have utmost concentration. The above, below rendering should respect the symmetry also. This is
tricky issue. You will know the difficulty involved only when you draw such a pinnal kolam. We shall

see some examples here.
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14. Snake kolam

Even though human beings are afraid of snakes, they have become a part of their life. This may be
due to the fact that in villages, they depended on the snakes to control the rat population in the
fields. This shows in kolams also. There can be one or more snakes in a kolam. On some
special festival days snake kolams are drawn. Snake kolams are drawn as pinnal kolam, that
is, the lines going one below the other are shown explicitly. This arrangement should respect

the symmetry of the kolam. These are drawn using straight dots or circular dots.

The above snake kolam is in the kolam book published in 1899, by Sriranga Naachchiyaarammal
using her collection. No one can refuse if it is told that this kolam was drawn by a modern woman.
This kolam with such an imagination is one of the kolams which has fascinated me. Many more

modern looking kolams are also available in that book.
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Snake kolams are drawn in 3 ways. In the first method, in the suzhi kolam, a line becomes thick and
becomes the body of the snake. Head and tail are added at the end. To indicate which line comes
below which line, a line can be drawn using two parallel lines. When the body crosses another one,
the body should be alternately above and below the other part. This is considered as the specialty of

the snake kolam. In our kolam software we have a facility to specify which line should come above in

a crossing. Two snake kolams drawn using or software can be seen abo

In the second method, two adjacent lines form the body of the snake. The head and tail are created

by combining the two lines.
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The third method is based on the achchu kolam. Here the achchu is like the # symbol. They are

connected to form the body of the snake. The hash like dots are shown by thick lines.
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15. Border kolam

In the border kolams the number of rows of dots can be anything like, one, two, three, etc. We shall
see a basic method of creating border kolams. This is similar to Mr. Saavi Thamirasu's method of
inner and and outer joins for 5 by 5 kolams, which we have already seen. First we shall see how we
use the inner joins. Then we shall look at outer joins. This is one method. Depending on the creativity
of a person, border kolams can be generated in many different ways.

First we shall see border kolams with one row of dots.

O X XX

We have to take the above 3 kolams with different inner joins, in some order and repeat it many times.

If the order is 1, 2, 2, a part of the kolam looks like the one shown below.

If we give the outer join as 0-1-2 above this kolam, and the outer join 1-1-3 below the kolam, what we

S ITIOTO 06

We have given outer joins on both sides. We can give only on one side also. We have used lotus and

get is shown below.

normal outer joins here. You can use only one of them, or a combination of them in a side.

For the border kolams with two rows of dots, we have shown below some kolams with inner joins.

IS SFIAALINNS

There are many such kolams. You have to repeat them as many times as you want. Add outer joins,
above, or below, or in both places, as you wish, to get a variety of kolams.

In the same way you can create border kolams with 3 rows of dots. Instead of outer joins, extra dots
can be added, above or below or on both sides. Some border kolams are shown below.

In some border kolams you can see objects like fish, flower and lamp.
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Before drawing the kolams on the floor, samples are drawn on the paper. You can see some of them

below.

92



16. Idaya kamalam

The book 'Puthir, sindhanai, kanitham'(Puzzle, thinking, maths) which | (Krishnamoorthy) wrote was
published in 1986. This was a popular introduction to graph theory, meant for common people. It
received the Tamil nadu government's prize for scientific books. The line kolam is called graph in
mathematics, and network in engineering. The mathematical subject dealing with graphs is called
graph theory. We can call it as kola iyal in Tamil. Graphs representing the conneting lines used in
computer chips and integraed circuits form kolams. They are funtional and not beautiful. The
connections between the cell phones is also a graph or kolam. The reason for the expansion in the
study of graphs is due to its use in technolgy and computer science. | did my research in graph
theory. There are a lot of interesting information and puzzles in this area. This book is a collection of
such things, to arouse the interest of the school student. It is natural that puzzles interest the
youngsters.

One of the chapters in this book is 'ldaya kamalam' meaning 'lotus of the heart'. This chapter deals
with the topic of this kolam having exactly one line without ends. The mathematical concept of
permutation is introduced and used here. It is in the form of a dialog between a brother and sister. a

condensed and modified version is given below.

(1352 4)

"Brother, Did you see the idaya kamalam kolam put in our pooja room? This has 40 dots. There are

places in which two lines intersect. If we assume that they don't touch at these points, we can draw

this kolam with just one line, without taking our hand from the floor. That is the divine property of this

kolam. That is why it is put in the pooja room. This is what the aunty in the opposite house is telling.

She says it is very rare to have such one line kolams. Do you know any other kolam like this?"

"You yourself can find out. Just tell me how to draw this kolam."

"You have put the dots in a radial fashion. There should be 8 radials, each with 5 dots. Let us count

the dots from the centre to the outside. Then we have to join the dots from one radial to the next radial

in the following method. First to third, second to fourth, third to fifth, fourth to first and fifth to second.

That is all."

Shall we write this as 1->3, 2->4, 3->5, 4->1, 5->27

"OK."

"We can write this as 1->3->5->2->4->1, and also as (13 5 2 4). In the second format, we go from the
( 12345 )

last number to the first number. We can write this as 34512 also. This is called a

permutation. In the top row we write the numbers 1 to something in the ascending order. In the

second row we write one of these numbers, here 5. Then in the next position, we have to write one of
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the remaining 4 numbers. The next position is filled with anyone of the remaining numbers. Like that
we fill all the positions. It is done with a total of 5x4 x 3 x 2 x 1 =120 ways.
We can write 1->3->4->1; 2->4->2, as (1 34) (25), and, 1->5->3->1;2->2;4->4,as(153) (2) (4)

(153)(24)

Each one of these permutations give a kolam, using the 40 dots put as above. The question is which

of these will give a single line kolam."

"Creating the 120 permutations, and drawing all these kolams... | can't do this." was Geetha's
reaction.

"Who asked you to do that? It is not good method to solve this problem. It is called brute force
method. It takes more time. Also the solution found will not be useful to problems of similar nature.
What we need is a method which will be applicable to similar problems. We have to consider all such
kolams, say, with m radials and each radial with n dots. We have to find which of them are made up of
one line.

Before trying to solve a problem, to understand the nature of the problem, a few examples have to be
studied. So let us first take the kolam with 8 radials and 5 dots in each of them. Whether the kolam

defined by (1 2 3 4)(5) will give a single line kolam?"

After thinking for some time, Geetha said "No. There is a separate line passing through all the fifth
dots."
“(124)(357?"
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"If you start in any of the dots at a distance 1, 2, or 4, the line visits only the dots at these distances. It
won't go to any dot at a distance 3 or 5. In the same way, if a line starts at a dot at distance 3 or 5, it
can visit dots at these distances. Therefore, this kolam is not made up of one line." said Geetha.
"So?"

"To get a single line kolam, all the numbers should be within one set of brackets, like (12345), (13

524), (1524 3). That is the permutation should be written within one set of brackets only."

(1324) (123456)

“OK. But, let us see whether this alone will give a single line kolam?. Let us consider a kolam with 8

radials and 4 dots per radial. Let us check (1 3 2 4). We find 4 lines in this kolam! Let us see another
example. Consider 8 radials, 6 dots in a radial, and the permutation (12 3 4 5 6)."

The discussion goes like this. The method of representing the hour 13 in railway time table, as 1 in
the clock, least common multiple and highest common denominator, are the mathematical concepts
which come in. Then they decided that only if the number 1 is the only common denominator for m
and n, single line kolam is possible. The discussion ends as follows.

"Now, tell me, Geetha. Can there be a single line idaya kamalam like kolam with 8 radials, each with 6
dots?"

"Not possible, since 2 divides both 8 and 6!"

"How about 8 radials and 5 dots per radial?"

"1 is the highest number which divides both 8 and 5. So, single line kolams exist. Permutations like (1
2 345),and (134 2 5) will give such kolams."

"That is right. How many such permutations are there?"

"You have to start with (1. In the next place any one of the n-1 integers has to be put. Then in the next
place anyone of the n-2 integers have to be put. Like that we have to fill the permutation. This is done
in (n-1)x(n-2)x...x2x1 number of ways. If we take m = 8 and n=5, we have 4 x 3 x 2 x 1 = 24 ways."
"Each one will give a single line kolam. Now tell me whether idaya kamalam is unique?"

"No. it is one among 24 such kolams."

"Draw some of them, and tell me whether you find any difference between them." Kumar concluded

and left home.
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The next day the discussion continued.
"Brother, | found out three things. The kolams for (1 352 4) and (1 4 2 5 3) look similar. If one is
going to the left side, the other one goes the right side. That is, one is the mirror image of the other.

So, indeed there are only 12 kolams. Others are their mirror images.

(12453) (12354)

Next, the (1 3 52 4) kolam which we call idaya kamalam is the most beautiful one. Of the others the
kolams for (1245 3) and (12 3 5 4) look good. Others are not beautiful.
The third finding is that for 8 radials, if we put 3, 5, 7, 9,... dots, that is any odd number of dots, we can

get beautiful idaya kamalam like kolams.

(1473625)

Permutations like (1 4 7 3 6 2 5) give single line kolams. So our idaya kamalam is just one of the
endless sequence of kolams."
Kumar concluded "What you say is correct. But for me the kolam given by (1 2 4 5 3) looks prettiest,

more than the idaya kamalam."
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17. Some well known kolams

On all days or on Sundays only?

767
\/ A \/ A \/ A \/ A \/
XX XXX
S
A’A.A.A.A
VXXV
\/

The above kolam is the one drawn everyday in the place where the pictures of Gods were hung in our
house, first by my grandmother and then by my mother. This was done everyday. But, in the free
supplement of March 1998, of Gokulam Kathir, in page 23, it is mentioned that this kolam is to be
drawn only on Sundays only. | don't know why it was drawn every day in our house, or, why it is told
that it should be drawn on Sundays. Many simply write anything they think about kolam, without any
reason. But they will write in an authentic fashion as if they signed the government order, and as a

conclusively proved fact. This one is an example.

magic square or kolam?

This is an interesting thing we got when searched the internet for kubera kolam.
N

27 20 25
22 24 26

23 28 21
S

This magic square is called Kubera kolam! They specify the direction in which this kolam has to be
drawn. How this can be called a kolam, | don't know. Some line kolams are also called kubera kolam .
All these do not look the same strictly. There are variations in drawing. The first one below is drawn
using our software. In the second, the dots are not aligned properly. Lines have not changed. In the

third both dots and lines are not aligned properly.

Iswarya kolam
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This kolam has not stopped with drawing with kolam powder. It is created on cardboard using plain

glass and mirror pieces, as a wall hanging for the pooja room.

Idaya kamalam

(14253) (15432)

We have already seen idaya kamalam kolam. Using that notation, the kolam got for the joining (135
2 4), is called idaya kamalam. The kolam got for the joining (14 2 5 3) is called vidya sarswathi. The

kolam got for the joining (1 54 3 2) is called the durga kolam (Mangayar malar October 1998
annexure).

Srichakra

?‘x

DN
k)
S

N

N =\ o
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Srisankara bhagavath paatha has written a book called Sowndarya lahari (THE OCEAN OF
BEAUTY). A book with its commentary was written in 1937 by Pandit Subramaniya sastry and Mr.
Srinivasa iyengar. They say that to understand the meaning of some verses it is necessary to know
the construction of the Srichakra kolam. They have given two methods of drawing the kolam. They
say that when chanting the verses 22 and 31, for 45 days, each day a thousand times, this kolam has
to be etched on a gold plate and worm as talisman. The methods of drawing the kolam has been

reproduced below.

The following construction is given by Kaivalyasrama, a commentator of this work, for the building of
the Cakra.

Describe a circle, with an imaginary vertical line of a suitable length as its diameter. Divide the
diameter into forty-eight equal parts and mark off the sixth, twelfth, seventeenth, twentieth, twenty-
third, twenty seventh, thirtieth, thirty-sixth and forty-second divisions from the top. Draw nine chords,
at right angles to the diameter, through the nine points marked off, and number them accordingly. Rub
off 1/16th part of No. 1, 5/48ths of No. 2, 1/3rd of No. 4, 3/8ths of No. 5, 1/3rd of No. 6, 1/12th of No.
8, and 1/I6th of No. 9, at both ends of each. ' Draw triangles with lines, Nos. 1, 2, 4,5, 6, 8 and 9 as
bases and the middle points of Nos. 6, 9, 8, 7, 2, 1 and 3 respectively as their apexes. Draw also the
two triangles with Nos. 3 and 7 as their bases and the lower and the upper extremities of the diameter
as apexes respectively.

Thus we get forty-three triangles pointing outwards, composed of one in the middle, eight triangles
around it, two sets of ten triangles around the eight triangles, one set about the other, and fourteen
triangles around them. Then, by marking off eight points in the circumference equidistant from one
another, commencing from the upper extremity of the diameter and constructing one petal, over each
of them, is formed the eight-petalled lotus. Then, circumscribe a circle touching the outer extremity of
the petals. Divide the circumference of the circle so described into sixteen equal divisions and draw
symmetrically sixteen petals over them, as before. Then, circumscribe a circle round the sixteen
petalled lotus, as before, and enclose the second circle so described in two concentric circles at equal
distances from each other. Construct three squares about the outermost circle, with sides equidistant
from each other, the inner- most square not to touch the outermost circle. Marking off four doorways
on the four sides, each equidistant from either extremities, rub off the interspaces. The figure thus

formed is the Sri-cakra, The centre of the circle is known as the Bindu.

" In the construction of the Sri-cakra adopted by some worshippers, in actual practice, 1/12th of the
chord No. 2 is rubbed off on either side, instead of 5/48ths, as given by Kaivalyasrarna. Further,
adopting 1/48lh of the vertical diameter of the inmost circle as the unit, the positions of the several
terms of the Sri-cakra are also fixed as under : The height of the entire Sri-cakra is ninety-six units, of
which forty- eight are taken up by the inmost circle, leaving twenty-four units at the top and twenty four
at the bottom. The eight-petalled and sixteen petalled lotuses will touch the circles cutting the vertical

diameter produced both ways, at the eleventh and twentieth unit-distances from the upper and lower
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extremities of the diameter. Of the four remaining units, the three concentric circles lying beyond the
sixteen- petalled lotus will take up one unit. The three units yet remaining will mark the extremities of
the three quadrangles forming the outermost boundary of the Sri-cakra. By marking off forty-three
units from either extremity of the outermost quadrangle, the intervening space of ten units should be-
rubbed off on the four sides of the three quadrangles forming the Bhu-grha. This will give the four
gateways of the Cakra.

The Sri-cakra of the Samhara-krama of Laksmi-dhara can be obtained by turning the cakra
recognized by the Vamakesvara-tantra upside down. This is given as the diagram relating to the
twenty-second stanza. The Sri-cakra of the Srsti-krama is given as the diagram relating to the thirty-
first stanza.

The mode of constructing the Sri-cakra, in the Kristi- karma, of the Samayin-s, according to him, is as
follows : Draw an isosceles triangle with its apex pointing upwards and its base parallel to the bottom
line of the sheet. Place the Bindu, a dot, a little above the base, in an imaginary vertical line bisecting
the base. A little above the Bindu, draw a straight line parallel to the base, intersecting the sides of the
original triangle. Draw an isosceles triangle with apex pointing upwards over this line. Draw a straight
line through the apex of the first triangle, parallel to its base and construct an isosceles triangle on it,
with apex pointing downwards, so that its sides may pass through the points of intersection of the
base of the second triangle with the sides of the first triangle. These two points, where three straight
lines intersect each other, are technically styled Marman-s, to distinguish them from the points of
intersection of two straight lines, which are known as Samdhi-s. Thus, then, are formed the eight
corner-triangles pointing outwards, which together are known as the Asta-kona-cakra, By producing
the topmost and the bottom-most of the three horizontal lines both-ways and constructing two
isosceles triangles, one of them with apex down and the other with apex up, so that the sides of the
former may pass through the extremities of the bases of the two triangles pointing upwards and the
sides of the latter triangle may pass through the extremities of the base of the original triangle pointing
downwards. By producing the sides downwards, of the inner triangle with apex up and drawing a
straight line parallel to the base, through the apex of the triangle pointing downwards, a new triangle
is formed. Similarly, by producing the sides upwards, of the triangle with apex down and drawing a
straight line parallel to the base, through the apex of the first outer triangle with apex up, another
triangle is formed. At this stage are obtained ten corner-triangles pointing outwards, which together
form what is known as the Antardasara, the inner ten-spoked Cakra. Similarly, by producing the
horizontal bases, drawing the arms of triangles at corner-points, so as to form Marman-s and drawing
straight lines parallel to the bases, through the apexes of triangles pointing up and down, the ten
corner triangles pointing outwards and known as the Bahirdasara or the outer ten-spoked Cakra, is
formed. Again, by producing both-ways the bases at the top and the bottom of the Antar-dasara and
constructing isosceles triangles with apex down and apex up; and again by producing the sides of
triangles whereby Marman-s could be formed and drawing straight lines parallel to the bases, passing

through tile apexes of the freshly constructed triangles, the fourteen corner triangles pointing
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outwards known as the Catur-dasara the fourteen-spoked Cakra, will be obtained. Thus, we get, in all,
forty-three corner-triangles, including the inmost one, twenty-four Samdhi-s and eighteen Marman-s. It
may, however, be noted here, that Laksmi-dhara commits an error in giving the number of Marman-s
as twenty-four and, quoting the Candra-jnana-vidya in this connection, seeks to reconcile the figure
twenty-eight given therein, as of the Marman-s, by pointing out that the eight-petalled lotus, the
sixteen-petalled lotus, the three outermost circles and the three quadrangles may be treated as four
Marman-s, which, together with his twenty-four, would go to make up the twenty-eight Mcirman-s of
the Candra-jiilana-vidya. This is apparently a laboured explanation, which, in trying to hide one fault,
only results in making it two. A more ingenious attempt at reconciliation would have been, for him, to

treat the six points of contact of the Catur-dasara with the inmost circle also as Marman-s.

*kkkkkk
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