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Lecture-3
Vedas and Sulbasutras-Part 2
So this is the second part of a lecture on Vedas and sulbasutras. Yesterday we discussed what
are sulvasutra text, so what are the characteristics of sulbakara which are defined in this text.
Then we introduced the sulba theorem which is more popularly known as Pythagorean
theorem. So then we came to the applications of this sulba theorem. So we also saw the kind
of rational that can be seen behind the triplets that are given in the baudhayana sulbasutra.
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(FL) and so on. In today's talk we will start with the transformation of geometrical objects.
For instance so we will start with supposed there are 2 square, if u have to construct a square
so whose area will be this sum of these 2 square or u can think of 2 square and I want to find
out a square. So which will be the difference of these two squares and if you have to construct

a circle whose area is more or less the same as that of the square and so on so forth.

So these are the kinds of problems which will discuss today and we also see so in connection
with this so the expression for some of the search, see this is the very common problem
which one will be able to encounter, suppose I construct a (FL) has been constructed. So of a
certain area and I want to construct another (FL) so which will have twice the area of this. So

then we should be able to find a way by which you will be find out the value of root 2.



So if it 3 times then root 3 and so on. So these are common things, so one way is of course
geometrical find out the value of root 2, so they have given certain expressions for route 2, so
which is in the form of a sum of rational numbers. So all those things will be able to see
today how this sulbasutra kara arrive at the value approximation for root 2 then to at the end

of the talk, so I will be discussing what are known as citis.

So citi as they was mentioning is basically collecting things together putting things together.
So we have several citis which are listed (FL) and so on. So these names are derived from the
shape of the altar in which is constructed. So (FL) so this is how the name of various types of
citis and the purpose of citis are also stated. So we will discuss all these topics today.
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This is where I stopped yesterday, so (FL) as I said is square (FL) means desire of putting
together, (FL) means putting together, so (FL) refer to smaller one and (FL) refers to the
larger one. SO what he says is if you have 2 squares say A, B, C, D and then C, G, H, I. So
you want to construct a square, so which will be the sum of these 2 squares basically the area

of the largest square.

So this is a simple instruction which tells you how to go about, so without even thinking of
the arithmetic which is involved in that. So you have a square, you have another smallest
square, you just do a certain trick here and you should be able to get the value of the largest
square without doing any calculation numerical calculation. So all that it says is so you think

of this smaller square C,G (FL) here refers to the side CG for instance.



So (FL) so you just think of placing this square there or marking C, G in the largest square B,
E (FL) can be understood to be a sort of rectangle here. So this rectangle is B. E, F, A (FL) so
then it says (FL) is A, E, so the diagram. All that sutra says is the (FL) will give you this side
of the square that you desire. So this all the sutra is, so fine. So now if you look at the A, E
square is basically A B square+C, G square ok, A B square+C, G square.
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So there is something which is interesting that emerges out of it. So I wanted to spend a
couple of minutes on that. So generally all the text just state the role, so this is how the
structure go, so somewhere scholars are actually puzzles whether these people knew the truth
or they do not knew the truth, this has seen a question which has been discussed at great
length, and what we can easily is the sulbakara though they did not explicitly give proof of

this various procedures.

It is quite interested in the procedure itself, for instance in the previous thing, so if you look at
the sum of these two areas can be consumed like this A, B, E, it can be consumed of various
triangles A, B, E, A, E, F+ and so on. Now if you look at this, so this triangle A, B, E, if it is
sort of stopped off and rotated, so that A, D, K it turns into A, D, K. So you have to just rotate
it at A.

And then think of this triangle H, E, G and if you rotate it round H, so this will go and occupt
the space H, K, I. So this is essentially the proof of Pythagoras theorem, this was called
Pythagoras theorem, in fact this proof has been discussed in (FL) part 2. So the procedure



which has been given in sulbasutra so announce to the proof or rather I would say the proof is
implicit in the procedure that has been described.
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Otherwise I am in that used to that inspire with this I will proceed further to discuss the other
interesting things. So before proceeding to that I will introduce you 2 certain terms which will
be frequently occurring in sulbasutras which have slightly different conversations in different
context. So that should be clarified to the coming to the latest model of sulbasutra, these

become quite clear to you.

The term karani has been used in different sensors in different contexts, so you suppose it is a
compound word it is likely means different things. Here I wanted to clarify taking a sutra
itself from the katyayana sulbasutra. In katyayana sulbasutra we have karani (FL) so all the
sutras says these, these are 5 names which have assigned to the god that you keep you thing

in different context ok. So karani sometimes (FL).

So all that refers to sutras. So in fact the commentary to Mahindra clarifies so what do these
terms mean (FL) so you will find in various places the terms like (FL) actually means route 2,
(FL) means root 3, the term has been defined as the (FL) it is different, see (FL) if you want
to find out twice the area of this, so size how root 2 obviously so we call the term (FL)

similarly root 3 and so on.

(FL) suppose you consider line so the perpendicular line so that is called (FL) so that is how

even baudhayana sulbasutra one is called (FL) interesting presented for the word action yeah



(FL) so this is a interesting derivation which has been presented for the word (FL) so suppose
you think of a rectangle and the diagonal is referred to as (FL). So these diagonals split this
into 2 halfs, so (FL) means eye, so splits the geometrical object into 2 half like 2 eyes and of
derivation that has been presented for the world (FL) basically (FL) 2 opposite corners that
connects 2 opposite corners (FL).
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So karani as I was mentioning is very frequently encountered, so (FL) refers to the side, so
area is A obviously karani will be the root A, ok so it is in Datsun. So similarly karani is a
square root (FL) means root n ok, (FL) it is used in this sense, so this root 10 will produce a
square which has an area 10, so that is the (FL) so it is in this sense in this is used. Karani is

also used in the sense of a certain measure.

For instance in this sutra which we will discuss one more little later in greater detail (FL) this
is the sutra which present to the value of root 2, ok so there the work karani is used in sense
of a certain unit of measurement ok.
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Now I move on to discuss the sutra which gives you the procedure by which you will be able
to find out the side of a square with you going to be the difference of two squares and square.
So earlier we saw sutra to clear the procedure for finding the sum of 2 square feet, here is a
difference. So (FL) so this is how the word is derived, so one who is desirous of removing

(FL) see you have a square, you want to remove square from it.

So then he says (FL) whatever be the measure that you want to remove, the measure of the
square you want to remove from this, so (FL) measure the measure of that you mark
something in the largest square, for instance in this diagram suppose you have the square
A.B,C,D, you want to remove a certain area. So which is given by A, E, G, H, y axis, that x is

refers to us karani.

(FL) mark that A, E and then draw a line ok, (FL) it is a very clear prescription, so all that I
say is so from here you just make an arch, so this (FL) other side, ok from one side you just
drag it and take it to the other side, (FL) so where every it fall (FL) so once you do that so
what you will get is basically the area of the square which is the difference of the two square
if you construct. So A, P is the measure so which gives the side of the difference of two

squarcs.

So how does it work out we can easily see this, see A, P square so in this just consider this
triangle A, E, P. So A,P square is EPsquare-A, E square. Now this EP is same as a A, D, by
construction, right all that you see here is just an application of this sulva theorem right, so

this AP is directly gives you the side of the difference of two squares, so this is the



prescription for baudhayana sulvasutra for constructing a square which is the difference of

two squares.

So this is a very important thing in fact this principle is invoke in doing certain another kind
of transformation which I will be showing in the next slide. So this will be quite clear, all that
we need to do is we had just mark the largest square. So whatever be the side of the smaller
square and then take (FL) and then do then we will be able to get the other square.
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Transforming a rectangle into a square, so this is the next problem. So the sutra goes like this
(FL) you want to transform into a square (FL) you want to do that ok (FL) as I mention
earlier one is called parshwamani the other is called Priyamani ok, so perpendicular to that.
So all that he says is take priyamani as a karani and then (FL) so let us consider this diagram

and understand the sutra.

So we have A,B,C,D is rectangle, now we want to transform this rectangle into a square. So
there is a certain prescription which is given in sutra. So it says so this has 2 side which are
unequal so one is AB and the other is BC, so AB is (FL) all the sutra says is (FL) so take the
measure of (FL) which is AD and then mark it ok. So this will be the XY line, so you take
this AB, so AB and then you mark y axis and Fy (FL).

So the remaining portion XY, BC, so that should be split into 2 half (FL) the side of the 2
space, so all that we do is take one of them and then place it here, ok.. So (FL) so there is a

small portion which is remaining here. So this (FL) seen in previous sutra yeah (FL) you saw



that right so it is basically so how is it is to be done is something which has been stated before

so far is a look at the sutra number, so this is 2.2.

So 2.5 (FL) has been stated before. So basically the procedure which was adopted before has
to be understood and so you have to apply that procedure here in order to get this. So what
was the procedure adopted there ok, if you look at so we basically took this and then (FL) so
he said you have to draw this line and then take it to the other side say (FL) so that is all we

need to here. So we have to just take this line and then take it there and then drop it.

So what we will get is basically this DP ok, so that is going to be the side of this, and that is
what the square is, so by simply taking this you just hit at this point and the script which is
found here is basically occupied area. So that is the procedure for that is what is referred to as
(FL) see this problem can visualise other way also. So if you think of this square all that I

need is so this is what is extra here.

So we construct the square, you can think of removing this, so removing this what is the
square that is going to obtain by me where is essentially this so that is what is refer to (FL)
the procedure to get that. So this is the procedure for transforming a rectangle into square.
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So to construct a square that is n times a given square, this is a very interesting problem. So
which has been discussed and which incidentally gives you a certain way by which you can
find out the value of root 10 and the value of shirt, so whatever n can be, it is a very simple

and very inspective procedure, so which one can find in the sulbasutra katyayana sulvasutra.



In fact yesterday I refer to one of this I will recall that quickly now. So the problem is this

you want to basically find out the value of root n, how do you go about.

The sutra says (FL) slightly different way, suppose you have n squares (FL) as much as you
want ok, so (FL) so you want to find out the area which will be given by these n squares. So
how do you construct a square which will have the area of some of the n square which is the
most general way of getting the problem (FL) as much so much ok so (FL) means so remove

one from that ok. Here we let us look at this diagram.

So he basically tells that you have to conceive of your certain triangle wherein the side of the
triangle one of the side so which we can consider the base, so is n-1 times (FL) ok so then the
other 2 sides so have to be of this measure n+1*a/2 and n+1*a./2. So what would be the
perpendicular draw from A will be root n times A and you put it in a form of algebraic

equation. So in this figure BD=1/2 of BC that is n-1/2*A.

We consider this triangle A, B, D ok, so then the equation is this, so Ad square ok, AD square
is difference of these 2 and AB is n+1/2*A the whole square and BD is n-1/2*A whole
square. So the difference of these two square basically is nA square which is AD square. So
from this what you get is basically the value of root n. So the problem has been posted as

problem of constructing a square, so who area will be n times the area of smaller square.

Whatever be the dimension is what we are going to get, see in al these things what yesterday
was mentioning this sulva theorem or baudhayana theorem which is generally referred to as
Pythagorean theorem, so what is under operation. We all these transformation so if I did this
whether you want to submit have whether you want to find the difference so the underlying
principle happens to be the baudhayana theorem ok.
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Now we would move on to another problem which has been the most difficult problem for
which many scholars from all civilizations have been taking a head. So how was you just say
I want to have a square whose area is same as that of a circle or I want to have a circle whose
area is a square. So some kind of prescription which is found in sulbasutra is what we are

going to discuss now.

So (FL) so this in every sutra we will find this ok (FL) so you want to transform a square into
a circle, so what is to be done. So he says (FL) as I was repeatedly telling is the diagonal line
(FL) means half of it. Let us look into this diagram ABCD, so this is a square and I want to
get a circle. So whose area will be more or less same as with this square ok. So (FL) usually

the conceive of the diagram constructed with the direction mark on one edge.

So this is how we do in all the plans elevations whatever we do you mark with. So similarly
we can think of (FL) ok so the sutra goes like this (FL) is half of the diagonal which is OD, so
this if says (FL) just take it this line, so it you can think of it to be OE now, so I have rotated
it and brought it there. (FL) which is remaining above see when OD become OE, so

sometimes protruding out of it. So that is what is referred to as (FL) here.

So (FL) whatever you mean so here it is ME (FL) that portion ME, (FL) one third of it ok,
(FL) so what does this prescription amount to, so let us look into the details which have been
dotted down here. See AB let us say is 2A the side of the square is 2A, so OP is the radius of
the circle whose area is going to be (FL) square. So OD=root 2A obviously. So then ME is
root 2A-A. So that is the portion that is (FL) which is exceeding.



So the sutra said one third of this see one third of it has to be added to that say one third
which is basically PM, so PM is one third of this, so what it amounts to is the radius is A/3 so
half the side is A, so A/3R or 2+root, so this what is the prescription which has been given in
baudhayana sulbasutra for transforming a square into a circle, so accurate this, so let us see
little later ok. So in this we find root 2 of it.
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So you know the value of A, so that you do not know what root 2 is, rupees have you been
find out who so then you will be immediately able to compute this. See if you look so this
sutra is 2.9 the couple of sutras later baudhayana presents another sutra, so which gives the
value of root 2. So (FL) is basically some unit (FL) some unit measure, (FL) so means one

third of it you have to add (FL) which is immediately preceding one fourth of that.

So one fourth or one third (FL) then it says (FL) subtraction okay negative kind of so you
have to subtract 134 of that ok (FL) here refers to 1/3*4 so (FL) ok you have to subtract this
and the word (FL) as [ was mentioning so it means it is not exact value so (FL) approximate
value ok. So this amounts to 1.414215 and this I think is correct to 6 decimal places ok, this is

what is the sutra which gives the value of root 2 in baudhayana sulbasutra.

We see soon how baudhayana might have arrived at this expression for root 2. So I mention
this (FL) has been studied in the more greater detail and further requirements have been
presented in one of the commentaries, so there are several explanations which have been

offered by various scholars to study this sutra and what we will be presenting here is certain



geometrical way of arriving at this expression for root 2 which we find in baudhayana

sulbasutra.

In fact later Mr. Srinivas may be telling you how this can we obtain so from different kind of
a problem which is called (FL) ok so that we touch up on later as you go through the course.

(Refer Slide Time: 31:20)

» Consider two squares ABCD &hd BEFC (sides of unit length)
= The second square BEFC is divided into three strips

» The third strip is further divided into many parts, and these parts
are rearranged (as shown) with a void at Q

= Mow, each side of the new square

So this geometrical construction is quite instructive and in fact recently one of the article I
think Henderson I think from the Columbia University also he studied this problem when he
visited India and he came up with a very interesting paper. So wherein he mentioned he also
points out it is not that others have not, he also points out in his own way as to how this

expression for instance. So this meaning of the word (FL) as I said is only approximate.

So with me some other term which can be added, so it is never going to end, so it is never
going to end, so even from geometry can see that so to just keep on doing this process so you
will be ending up with the smaller and smaller square let me describe this first. So we want to
find the side of the square which will be the sum of two squares, so ABCD and BEF are the

two squares we consider.

So the second square BEFC is first split into three parts that is what one third to understand
and the third part you further divided into 3 ok. So you this is further divided into 4 parts
1/3*4 ok. So you just place all this in 4 and these 4 you just place here, so this goes there and
occupies. So in this square APQR this is void here at this point. So if you say that the side of



the square is going to be so 1+1/3+1/3*4. So there is a certain void and that has to be sort of

subtracted.

And how is this value corresponding to the void here that I will show in the next slide. This
portion is 1/3*4 because one third of it and this is divided into 4 that is going to be this
distance. So the area of this void is 1/3*4 square. So I remove a small strip from this, so that
the small strip corresponds to this area. So this is how I post the problem. Suppose a strip of

breath b is consider.

So two strips basically one strip along the side and the another is this is this strip which I
mark here, so 2b*1+1/23+this-bsquare. So this will be the left hand side and if equate so if
ignore these square so you can easily see so b is 1/3*4*34. So this again an approximation
because I have ignored b square, so getting this estimate and this can be extended at all levels

ok, so now this b happens to be 1/3*4.

So at the next level it is 1/3*4*34 square kind of thing and so on and so forth so in this can be
extended. So the expression that is given in the sulbasutras, so very interesting expression in
the sense that you will find 3 hear the same 3 appearing added with 4 and then 3,4*34 and
next term [ think will be 3*4*34*1154 or something like that and this can go on and on ok.
So this is sort of rational approximation for the shirt so which will be recurring.
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which is correct only to one decimal place.

So we saw in the previous slides, so when this problem of transforming a square into a circle

we had the expression for the radius to be radius is A/3*2+root2 and how did they find out



root 2 that also we saw. So this is what we saw the radius is this, so if you sort of impose the
constraint as mentioned earlier that this circle has to have the same area of the square so

which was transformed then we have the equation Pi r square=4A square right.

So we took the side to be 2A and that should be Pir square as we understand today, so what
has been given as r is this expression. So if we use the value of root 2 which has been shown
by the (FL) himself then the value of pi do not have to be approximately this ok in this
prescription which has been given. So I discussed about 2 root a similar thing can be done for
root 3 also. So we can have a similar geometrical construction.
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So the expression will be something 1+2/3+1/3*5-1/3*5*52 and so on so forth. I think this
should be quite clear from the description that was given for root 2 it is very similar diagram
so where in you have three squares considered see ABCD, BEHC, and then EFGH, we have
to add two thirds of that on both side and then that is why we have 2/4 and then one fifth of

its so that this create such void and by formulating which is similar to the equation.

Because describe you will get 2,3. So this has been stated by in fact (FL) so we have the
inverse problem so earlier we discuss the problem of transforming a square into circle if we
invite the problem for you have a circle so that has been transformed into a square and for
that we have an express of this form which is given in the sulbasutra (FL) all of them refer to

diameter.



So (FL) so make it into A divide by a so (FL) 29 so you divide further by 129, once can see
that that this is exactly the inverse of that and all the numbers will become evident. So I will
just leave this and I will proceed to other topics, so the form is something which is very
interesting that is what I want to tell once more 1/8, 1/8 and 29 and this very interesting form
I think you can see the rational perhaps once you study this (FL).
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One does not know whether they (FL) but anyway one of the one of the ways is geometrical
way the other is other way, all that we find is this interesting expression in this sulbasutras.
So now I move on to another topic for which so all this mathematical rules have been
invented by the sulbakara. So this is what is called citi as I was mentioning repeatedly. So this

citi is basically a alter actually say altar ok.

So where in lot of bricks etc. are put together and a certain platform is created, so cit (FL) so
this is how the (FL) derivation the word citi goes, in fact for those who are more interested in
knowing the details with citi (FL) word has been defined in the (FL) ok. So this sacrificial
alter are primarily fro 2 purposes, one is for (FL) the other is part of (FL) ok. Both in (FL)

where in you have various (FL).

So one will be in the form of circle, the other is in the form of semicircle the other will be in
the form of square. So the area of all the three has to be same and that is how it is sort of
constructor any way, and there are various (FL) means that which is desired and action which
is performed to fulfil a certain desire. So all these (FL) have been prescribed to be performed

in citis of difference shapes.



The (FL) it will be in the form of isosceles triangle (FL) of rhombus (FL) ciiti in the form of a
(FL) certain kind of vessel ok. So in the form of water jar, (FL) so that is one thing the other
interesting part which one finds even the Vedas is so a particular person so this Vedic please
performs the certain (FL) on a particular year. Suppose you want to performs in next year so

then they say so the height of the alter has to increase.

See we have this mantra (FL) so in this thithi basically how 5 layers so the numbers of bricks
in a particular layer will be 200. So this is one constrain which is set, the second constrain
will be the area of this the whatever be whether it is (FL) so you have a certain area and the
area is basically measured (FL) the person height. So that also will be fixed. SO this si the

one constrain of the area, the second constrain is 200 bricks.

And the third thing which is prescribed is so 1000 bricks have to be there, so which means
automatically there will be 5 layers ok so 200 in each layers. So far it have stability of these 3
should have bricks are arranged in alternatively. So the same kind of bricks which is arrange
all of them will collapse. So therefore that we will see little later. Now what he says is (FL)
means you have to perform it with 1000 bricks in a first year.

(Refer Slide Time: 42:43)

Types of Fire altars (representat

= Different types of wish-fulfilling fire-altars are described in Vedas.

o T gearefa T
yafa, siafas fr=m s b= T agar afaer
S ;E?T-I rqgwiaa T g

» The table below presents a list some of them, along with the
shapes and the purpose as stated in the text.

Name of the ! Its shape Who has to perfom
Form of a bird Desirous of cattle

ga=fafa, &g Form of bird Desirous of heaven
Isoceles triangle  Annihilation of rivals

TR Chariot wheel Desirous of region
GTOT Form of a trough Abundance in food
Different «itis, their shapes and purpose

So next time if you want to perform then it says (FL) third time if you want (FL) so it goes
like that. This is also found in Vedas as 2 the purpose for which a particular citi has to be

done, for instance (FL) if you desire a (FL) large number of cattles then you perform this,



(FL) you cannot conclude with (FL) that is a different thing but this (FL) means enemy ok, so
not well wisher (FL) so these are these are various prescription.

(Refer Slide Time: 43:41)

» Tuittiriyu-samhita, prescribing the height of the «iti observes:*

AW o= g'q-:r F‘JﬁT:!‘ mﬂﬁﬁmmﬂm
drarey =i g Trlm h:n:r Wﬁl’-:m B Eg=re it
when he pies for the first ime.
and indeed he mounts this worlkd with gagat
when he piles the second lime,
when he piles the third fime

» Elsewhere (5.5.3) observing on the shape of the fire-altar it is
said that it should be akin to the shadow cast by the bird.

gafa: | a=rgfg=am

! it 3&5
A g ufear draa IeTa aTagerd: (BSS.8.5)

(FL) desirous of having so large area (FL) designing current position today for various
purposes, then as I was mentioning earlier so this height of the citi so they say (FL) perform it
for the first time then it says (FL) third time. So this is how the prescription goes in Vedas, ok
(FL). Then it also says (FL) sort of shape, image, ok usually suppose you have a certain ideal

is called (FL) ok an image of something.

So (FL) means so you create the alter so this (FL) so does not refer to age, (FL) means bird
which fly ok so you have to construct the alter in the form of a bird , so this is set of
prescription which one finds in this (FL).

(Refer Slide Time: 45:06)



» The origin of Syenuciti can be traced back to

» For instance in sadvmmsa brahmana belonging to samaved

W O g S R g TIHAT WA E

» Another version of the same statement perhaps on another
Brufemana which is more popular goes as
oar 9 541 AT e UTHAT TR S E VR

' |4l

= These sentences are cited in the Mima i text in connection
with the discussion on deciding the meaning of the word syrna
that appears in the vidhs (injunction)

So what is this bird, so there are other statement which are found in various Brahmana. So
am just decide a couple of them and then proceed further. if (FL) comes down quickly
something take up so which it wings spread ok. So it comes down quickly bounds on
something graph and then proceed. So it is a sort of metaphorical description. So once you
perform the sacrifice, so as it comes and takes it.

(Refer Slide Time: 46:12)
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1Surigula
iin 2 prudes 24 anguls
4,
5.

So to all your wishes will be fulfilled and then that is kind of description (FL) so the one who
hates you (FL) once you perform this, so this enemies will also be sort of finished something
like that ok . In this connection so various measures have been specified, so from very small
to purusa, the angula is one the small dimension and what is angula, so it says (FL)

constituted angula and you can also specify in terms of tila.



So which is much smaller unit, so this is 34 tila and conclude angula, and then this goes on
this table if 10 angula makes see all that has been very clearly stated (FL) so that will be in
fact usually people say (FL) okay so that will be roughly angula, so this si how it goes and
then it goes up to a purusa, so it starts with angula and then goes up to purusa, purusa measn a

human being, the height of human being.

This measures, so if you just take this angula and then so if you see that so everything is with
reference to 2 purusa ok. So finally the measurements will be given in terms of purusa larger
measurements. So how much should be the width and breadth of Vedic the entire sacrificial
place ground. So they will all be specified in terms of purusa, so if you are the performer then
your height will be measured.

(Refer Slide Time: 47:50)
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= Bricks of geometrical shapes other than rectilinear are needed.

» The five types of bricks used:

B,—one-fourth brick {cuturthi)—30 x 30 angules; i.@., a
square whose side is 3 pu.

Bo—half brick ardha}—obtained by cutting the one-fourth
square brick diagonally; each of 2 sides equals unigulas and
the hypotenuse 30 30v/2 arigulas

B;—quarter brick (padya)l—obtained by cutting B,
diagonally; each of 2 sides equals 15v'2 angulas and

hypotenuse 30 i

And the vedi will be constructed based on that it. Now I quickly ran through a few slides
wherein the shapes of various bricks have been given in great detail, for all the measurements
etc, I states her I will not spend much time here. This for instance if you want to construct
(FL) itself of various types, so one particular (FL) have described here in this slide. So (FL)

there are several types of bricks 1, 2, 3 bricks.

So we can see this one half of it and therefore you have this root 2 times and one-half again
ok. So this is one set of bricks. If you put them together so you get another kind of a shape.
So this will B5 is called hamsamukhi.
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So now slowly you can see so this is the body of the syena and this is the head of the syena.

(Refer Slide Time: 48:51)

»
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So you can see so this picture this is what shown earlier. So this is the head, so this is a body,
this is a wing and this is called the (FL), we can see that so it is made up of basically 5 types
of bricks.
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Number of bricks used

U wgrE TRt | e g gl A |
AT wAN FAUEgTa: |t greEfa: aRy g
TZ TTHNET | TH FTHE

Parisofthe citi [ By B By By Bs | Totl

Head 1 [ [] 1 14

Body 30 6 10 46
30 62 16

Tail 8 4 20 32

Total |89 72 52 & 1| 200

Total number of bricks as I was mentioning should be 200. So this is a constraint, so head
will have 14 bricks, body will have 46 bricks, wings 108, tail 32, the total. So these are the 5
types of bricks, see all that has very very clearly stated in the sutra (FL) so 32 times will go in
creating the tail of this (FL) 108 so all that has been stated.

(Refer Slide Time: 49:43)

fi: second layer

Pari 19 i B [} (L7 I Total
Heoad 10 1]
Body 12 28 L] 4 48
Wings 48 28 M 190
Tail B 4 18 2| 2
Tod | 8 T0 % § | 200

So this is the second layer the second layer will be such that no two tail will be exactly fitting,
see they will be so start of interest is will be filled in second layer and this also has 200, but
there are 5 difference thing, head has only 10 here and body has 48 in the previous if you see
it has 14 and 46. So this is made up of only 4 types of bricks. So these four types they

constitute the second layer.
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» TUERITET-TGT O AT Haf=T | JE S
= Extracts of gum from certain trees (palusa)
> W FHEH: T SR AT

» Hair of the goat, of a bullock, horse, elc.

&

» Fine powder of burnt bricks ..

» JWOHIHAT YT FER: Rl | Haeqida: Tq

GAFIIRL | F A (0
The above process of strengthening is in practice till date. '

ina, 6.5.1,1-8.
andhiayann asiitrn, 2.78-79
""The addition of fly ash as well as pozzuolana is well known in the
manufacture of cement

The third layer will be again the first layer, fourth and fifth layer. So this is how this is
constrain. So regarding this is fabrication of brick also there are some specifications in the
sulvasutras. See these are all some interesting things, so it says (FL) extraction created on
various, so in that sense they uses, so (FL) so in making this brick we have to add various

extractions.

So it is primarily to add more strength to the bricks so then is he says (FL) something which
is repeated in every sutra, so means to add more strength to that ok. So (FL) the hair of goat,
so it is like today this fibre reinforce know there are they are the fibre ok. So (FL) various
things which are added and it also specifies that once you fabricate the brick and it gets dry.

So to the dimension of the brick will be reduced ok.

So it says (FL) one thirty of the size will be reduced some kind of prescription which has
been given here and therefore in trying to create an altar you have to consider the factor also
in talking, so this is was states and (FL) constructing so you have to consider how much gap
you have to create so that I mean you fill those gap together, so that the dimension is order
met with venue constructed the whole alter ok.
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nstructional Details

» Halred A4
» Here the word “bli«du” does not simply mean
difference/distinction (in fact, this has to be maintained).

» What is meant is a clear segregation between two rows
across all the layers. This is to be avoided.
» Joints should be disjoint! (not continuous)

> WA TAEE da g sufmfa e
» The etymology could be: m HT:
- ﬁq_:ﬂql 5-1'. i’ ‘:IF"E'T- qu - I]E .IJ'-I]rH
= (Arbitrary) foreign material should not be employed to fill
the gaps.

The above-mentioned are very important principles from the
view point of civil engineering.

"“BSS. 2.22-23. (APK's Book)

Then certain other subscriptions (FL) see when you construct so you do not give much gaps,
otherwise the area of criteria which has been stated for will not be fulfilled, then (FL) so what
is this veda that I am talking about between the two layers whatever be the joint. So then he
says (FL) say this is interesting in the sense that see when you create certain structure so you

should see to it that more or less the same kind of material used.

And used a completely different material then this will not stick with that and therefore he
says (FL) is basically brick made out of clay. So (FL) is not made out of clay would not be
using here. So all these prescription are been here.
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™ .
ieneral observations

= The pl srpose for which the geometry got developed in the Indian context

is struction and transformation of planar figures.
= Wa saw that Dodhavana (prior to 800 BCE) not meraly listed the
so-called ‘Pythagorean’ triplets in the form of

an explicit statement

» Extensive applications of the thearem in the context of scaling and
transformation of geometrical figures was also discussed

» Though Sulbakaras did not explicitly give proofs—which anyway was
NOT a part of their 01 [hu antigui |Iy| it is ewvident from
several applications discussed, that the proof is imphcit.

» From the view paint of history it may also be worth recalling

Thnuqn the Babylonians of 2nd millenium BCE had

|siec| rnplels in cuneiform lablets, there is no genera
ilement in the form of a theorem

5mce there is hardly any evidence to show Pythagoras

himsalf was the discoveraer of the theoram, some of tha

careful historian call it Pythagorean theorem

So with the few observations will end our task on veda and sulbasutras. As you would have

seen the primary purpose for which the sulbasutra text came with existence is to see that you



have very clear rules which are stated which will facilitate as in constructing all those.
Constructing is fire places on altars of different sizes and shapes. So and in this connection

both construction as well as transformation ok.

So if you construct a certain (FL) and you will have another thing which will be of different
shapes we should have the same and therefore this is equivalent to transforming one into the
other. So this is the primary purpose, but this was not the purpose of geometry got developed
civilization and I also demonstrated that how baudhayana would have arrived at the different

triplets which has been mentioned by him.

And how the proof of these sutras are implicitly involved in the procedures which have been
delineated for various construction or transformation of one figure to another figure. So this
was demonstrated and regarding the antiquity of this baudhayana sulbasutra see this another
thing you need to remember, so in this tradition we see that it has been an oral tradition and
therefore any proof would have been combined by the (FL) not explicitly available in the

sutra systems.

And regarding antiquity so we find various triplets in this Babylonian (FL) tablets but there is
no general statement like the Baudhayana theorem in any of these other conditions. So
regarding Pythagoras so Pythagorean theorem so many careful people they use Pythagorean
the Pythagoras or directly involve or not we do not know and therefore they call it

Pythagorean.

And this sulbasutra text are primarily meant for assisting the vedic please ok that is the
purpose of this. So let me reiterate that and but looking at this we also are able to get a picture
of the kind of the mathematics which was involved and how it got developed so in the
antiquity at least 2500 years from now so much before that and we also see the use of fraction

(FL) 1/3+1/3*4 so all that they are all very interesting things without found.

And the value of root 2 is remarkable accuracy and he also saw the use of algebra which is
involve, for instance suppose you wanted to find out the construction in katyayana sulbasutra
so it impossible for us to find out (FL) so without the algebra involve, so this prescription

cannot be given (FL) also getting into, so we have various shape of alter (FL) and so on. As



regards this citis so it has been found that around 200 BCE, so we find (FL) construction, so

in the excavations (FL) found. So these are the references, thank you.



