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RECURRENCE FOR BINARY SEARCH

T(n)=1T(n/2) +B(1)

# subproblems work dividing

subproblem size and combining
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Recurrence for binary search
T(n)=1T(n/2) +B(1)

# subproblems work dividing

subproblem size and combining

nlogha = plog2t == 1 = CAsE 2/(k =0)
= T(n)=06(gn).
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Powering a number
Problem: Compute a”, wheren & .

Naive algorithm: ®(n).
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Powering a number
Problem: Compute a”, wheren & .

Naive algorithm: ®(n).

Divide-and-conguer algorithm:

anz. gni2 If nIs even;
an = i i
q(n-1)2. gn-1)2.g if n is odd.
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Powering a number
Problem: Compute a”, wheren & .
Naive algorithm: ®(n).

Divide-and-conquer algorithm:
{ anz. gni2 If nIs even;

n =
a (2. g2 if n is odd.

T(n)=T(n/2) + ®(1) = T(n) =6(lgn).
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Fibonacci numbers
Recursive definition:

kil ifn=0;
Fn:<2 Ifn=1;
Rt if /> 2.

0 1 1 2 3 5 8 1321 34 L
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Fibonacci numbers
Recursive definition:

B0 if n=0;
F. =GR ifn=1;
et if V> 2.

0 1 1 2 3 5 8 1321 34 L

Naive recursive algorithm: Q(¢")
(exponential time), where ¢= (1+5)/2
IS the golden ratio.
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Computing Fibonacci numbers

Bottom-up:

e Compute g, Fq, F,, ..., F,In order, forming
each number by summing the two previous.

* Running time: ®(n).
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Computing Fibonacci numbers
Bottom-up:

e Compute g, Fq, F,, ..., F,In order, forming
each number by summing the two previous.

* Running time: ®(n).
Naive recursive squaring:

F. = ¢"/~/5 rounded to the nearest integer.
 Recursive squaring: ®(lg n) time.

 This method Is unreliable, since floating-point
arithmetic 1s prone to round-off errors.
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Recursive squaring

Foa F
Theorem: , " n/_ 1

Name of the Faculty: Unnikrishnan Program Name: MCA




School of Computing Science and Engineering

Course Code : MCAS2140 Course Name: Algorithm Analysis and Design

Recursive squaring

¥ F :
Theorem: , " n/_ ¥ Y .

= |:n I:n—lf_y i 8?

Algorithm: Recursive squaring.
Time =O(lgn) .
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Recursive squaring

¥ F :
Theorem: , " n/_ ¥ Y .

= |:n I:n—lf_y i 8?

Algorithm: Recursive squaring.
Time =O(lgn) .

Proof of theorem. (Induction onn.)

il
Base (n = 1): ,FZ = .

F- RFoal op
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Recursive squaring
Inductive step (n > 2):
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