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POLYNOMIAL-VALUE( a|0..n], x)
P «— a|0]
for i <— 1 to n do
P «— P + a|i] * POWER(z, 1)
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MAXIMUM(A[1..n])
if n = 1 then
return A|1]
else
if n > 1 then
X «— MAXIMUM(A[1..n - 1))
return MAX(X, A|n])

b ,a<b

Max(a,b) = Y oasb
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MAXtIFMUM-i\ﬁEIMUM(A[l..n]) sl slaas Cowa il yal ol
if n =1 then O(1.5n) :(dwslis) Ll
return A[l] (on) i{nslie) e
else
if n = 2 then

if A[1] > A[2] then
max «— A[l], min = A|2]
else
max «— A[2], min = A[l]
return (mazx, min)
if n > 2 then
(maz’, min’) «— MAXIMUM-MINIMUM(A[1..n -2])
(max”,min”) «— MAXIMUM-MINIMUM(A[n -1..n])
max «<— MAX(maz’, maz”
min «— MIN(min’, min”
return (mazx, min)
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INSERTION SORT

INSERTION-SORT(A[1..n])
if n =1 then
return A[1]
else
if n > 1 then
X « INSERTION-SORT(A[1l..n - 1))

return INSERT(X, A[n))
2

J.LAL_\_CuJIJU—Q—\—I-uLJ MSJQ|MJAMB|JXJJLJAJ4MJA_Q




uladi | Spring 2025

A%

Loyais; o501 Jadons g >l

09 S Hbws yo (gadivue 1 Jlis

INSERTION SORT

55l b 35 S e

Example of insertion sort

8 2 4 9 3 6
A
2 8 4 9 3 6
N
2 4 8 9 3 6
o/
2 4 8 9 3 6
N— -
2 3 4 8 9 6
N— -
2 3 4 6 8 9 done
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INTRODUCTION
TO ALGORITHMS

LDl MANBER

U. Manber,
Introduction to Algorithms: A Creative Approach,
Addison-Wesley, 1989.

Chapter 5
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CHAPTER 5

DESIGN OF ALGORITHMS
BY INDUCTION

Nothing is more important than to see the sources of
invention, which are, in my opinion, more interesting
than the inventions themselves.

G. W. Leibniz (1646-1716)

Invention breeds invention.
R. W. Emerson (1803-1882)

5.1 Introduction

In this chapter, we introduce our approach to algorithm design using the analogy to
mathematical induction. We include relatively simple examples, and present the basic
principles and techniques on which the method is based. The analogous induction
techniques have been described in Chapter 2. When appropriate, we repeat the
discussion here to make this chapter self contained.

Mathematical induction is based on a domino principle. Imagine that we have a
line of upended dominoes, and that we wish to knock down all of them by knocking
down only the first. To make sure that all dominoes will fall down, we need only to
verify that we have pushed the first one and that each domino will topple the next one as
it falls. We need not collapse the whole arrangement every time we add a new domino to
verify that the new arrangement will work. The same principle can be applied to
algorithm design.



