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STRUCTURED ALGORITHM
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do S while - C

repeat S until C
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Block diagram Flowchart Pseudo-code
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Insertion sort

[ INSERTION-SORT (4, n) D> A[l .. n]
forj < 2 ton
do key « A[J]
i—j—1
while 7 > 0 and A[i] > key

“pseudocode” <

do A[i+1] « A[i]
° i—i—1

E \ Ali+1] = key

5 | i j n

% A: 2 + -

H A 7
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Example of insertion sort

8 2 4 9 3 6
A
2 8 4 9 3 6
Na . 2
2 4 8 9 3 6
/
2 4 8 9 3 6
N— A
2 3 4 8 9 6
N— o
2 3 4 6 8 9

done
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Introduction to Algorithms,
4th Edition, MIT Press, 2022.

Chapter 1
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1 The Role of Algorithms in Computing

What are algonthms? Why is the study of algorithms worthwhile? What is the role
of algorithms relative to other technologies used in computers? This chapter will
answer these questions.

1.1 Algorithms

Informally. an algorithm is any well-defined computational procedure that takes
some value, or set of values, as inpuf and produces some value, or set of values, as
output in a finite ameunt of time . An algorithm is thus a sequence of computational
steps that transform the input into the output.

You can also view an algorithm as a teol for solving a well-specified compura-
tional problem. The statement of the problem specifies in general terms the desired
input/output relationship for problem instances, typically of arbitranly large size.
The algorithm describes a specific computational procedure for achieving that in-
put/output relationship for all problem instances.

As an example, suppose that you need to sort a sequence of numbers into mono-
tondcally increasing order. This problem arises frequently in practice and provides
fertile ground for introducing many standard design technigues and analysis tools.
Here 15 how we formally define the sorfing problem:

Input: A sequence of n numbers (g1, a2, .., du}.
Qutput: A permutation (reordenng) {a], &, . .., a, ) of the input sequence such
thata} <al <..-=a,.

Thus, given the input sequence {31, 41, 59, 26, 41, 58), a correct sorting algonthm
retums as output the sequence {26, 31, 41, 41, 58, 59). Such an input sequence is
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