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e Anwer ALL Questions.
)
e Answer the Questions with your Intelligence Only. 4 %’

e If some information is required for answering any question,
assume the same.

Q.No | sub Question Description Marks|
Q.No

/ Give asymptotic upper and lower bounds for 7'(n) in each of the following | 10
recurrences. Assume that 7'(n) is constant for n < 2. Make your bounds
as tight as possible , and justify your answers.

1. T(n) =2 T(n/2)+logn. (5 marks)
2. T(n) = 0.7 T(n/2)+ L. (5 marks)

P Let A be a two-dimensional array of size m X n. The array A have | 10
mn — 1 positive numbers and one negative number. Write an algorithm
to identify the index of the negative number in the array A. Illustrate
your algorithm for any sample input.
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\ "A 3 A sequence is an ordered list of numbers. A sequence is defined as follows: | 10
‘o [
B
D a1=1+£,az=1+—1—,a3=1+ 11 , =1+ ,and so on.
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A\ Y For a given a positive integer 7, write a recursive algorithm to compute a,
r‘s’ Nt and also compute the running time of your algorithm with justification.
v ¢ Let a be an operator that denotes an inequality between two values. The | 10
\)\ N operator a is typically placed between two values being compared and
A ’\\6 signifies that sum of digits of the first number is less than or equal to
sg TNeT sum of the digits of the second number. For example, 1111199 is true,
(/\ because 4(=1+14+1+1) < 19(= 1 +9 +9), but 98alll is not true,
O S because 17(= 9+ 8) < 3(=1+1+1).
0, Alpha Sort problem: Let S be an array of m positive integers.
% 3 Sort the elements of S based on the o operator. For example,let
R S = [22,1111,11,9]. The resultant output should be [11,22,1111,9] or
78 [11,1111,22,9].
G Write an algorithm for the Alpha Sort problem and illustrate your algo-
rithm for any sample input.
5 A polynomial of degree n (in one variable, with real coefficients) is an | 10
> \(V-\ expression of the form: anz™ @y 1T Gz 2+ -+ agz? +a1T+ag 9
X )g’ where an # 0,an-1,an-2,"** ,q2,01,00 aI€ real numbers. It is denoted 5(/ i
N Az by P(z). For example, P(z) = 324 — 202 + 1 is a polynomial of degree 4 ‘
NS /g.‘(\ and the value of polynomial P(z) at z =21is P(2) =48 -8+ 1= 41.
\?< Polynomial Sort problem: Let S = {P\(z), Pa(z), -+ , Pu(z)} be a
\x ( set of polynomials of different degrees. For a given constant k, sort the
AN /E’ elements of S based on the value of polynomials at z = k. The values
Al e 89, of polynomials at © = k are smaller appear in the beginning and those
\)& N with highest values appear at the end. For example, let § = {Pi(z) =
1 + 2z, Py(z) = 200, Ps(z) = 4 — 2z + 52%, Py(z) = 1 + 4z%} and k = 2.
The resultant output should be S = {Pi(z), Ps(z) Pu(z), Py(z)}.
Write an algorithm to solve the Polynomial Sort problem and illustrate
your algorithm for any sample input.

g/




