Mid Semester Examination
HUL479
Algorithms in Ancient India

Date: 03.03.2017 Time: 3:00 pm - 5:00 pm

Max marks: 100

Instructions:

All questions are compulsory

Numbers to the right of each question indicate the marks.

Write a note on 3 Prakrti and 8 Vikrti pathas.
Write down all the 11 pathas for the input sequance *1234', where 1,2,3
and 4 are the four distinct padas. (10)

. What is a De Bruijn sequence? Explain how the sequence

FHIANRMEEST forms a De Bruijn sequence of binary alphabet of length
three. (10)

. Classify each aksara in the following sloka into laghu and guru.
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. Explain Pingala's stitras
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for 78 (Conversion from Decimal to Binary).

MMustrate the conversion of number 7 into binary following this
procedure. (5+2)

. Explain Pingalas$ sttras
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10.

11.

12.

13.
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for generating sequences of binary numbers. Explain the recursion
involved in the generation. (4+8)

Explain Kedar Bhatta's algorithm, given by the following siitras, to find
the value of 27. Illustrate with an example.
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English Translation:

One can get the total combinations in two different ways:

¢ by adding the numbers of eka-dvi-adi-1-g-kriya, or
* by adding the numbers at the top in the uddista kriya and then
adding 1 to it.

Note: You should explain what are the numbers in
eka-dvi-adi-l-g-kriya, and what are the numbers at the top in the
uddista, with an example. What these two formulae resemble to in the
modern Mathematical notation? (3+3+2)

Give the construction of a square of given length as described in the
Sulbasutras. (5)

Explain the formula v2 = 1+ 1 + 55 — 555, geometrically following
the procedure of conversion of a rectangle into a square. (10)
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How many different idols can be formed by exchanging weapons noose,
goad, snake, drum, skull, trident, staff with skull at the top, miscile,
arrow and bow in the hands of Siva? (2)

Explain why total number of meters with n matras is equal to the sum of
total number of meters with n — 1 matras and total number of meters
with n — 2 matras. (5)

For each of the following linear Diophantine equations either find all the
solutions using Kuttaka method or explain why there is no integral
solution. (8)

12z — 50 = 18y
47z + 11 = 30y

Using Kuttaka method, tell me, if it is possible to have 50 coins, a mix of
1 paisa, 10 paisa, and 25 paisa coinsa with a total of 2 Rs.? If yes, solve
by Kuttka method. (8)

If (ov, B) is the solution of the kuttaka ax + 1 = by, then prove that
(c* a, ¢ * 9) is the solution of ax + ¢ = by. (5)



