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De�nition of algorithm

▶ An algorithm is a computational procedure, which creates a
value or set of values (output) from another value or set of
values (input)

▶ An algorithm is a procedure to solve a problem or to work out
computations.

▶ The relation between input and output depends on the
problem.
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Flowchart



Make a tea



Add the numbers from 1 to n



Add the numbers from 1 to n



...with n steps









Pseudocode

for j = 2 to A.length do

key = A[j ] ▷ Put A[j] into A[1..j-1].
i = j − 1
while i > 0 do

if A[i ] > key then

A[i + 1] = A[i ]
i = i − 1
A[i + 1] = key

end if

end while

end for



Linear search

Input: vector

Output: the coordinate of a given value in the vector

The algorithm starts at the �rst coordinate of the vector and
proceeds along. At each coordinate it investigates if the coordinate
coincides with the given value. If the length of the vector is
increased by 1, then the number of steps in the algorithm also
increases by 1. The running time is at most n.
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Binary search

Input: ordered vector

Output: coordinate of a given value in the vector

The algorithm divides the vector into two parts in the middle. The
value we search is either greater or smaller than the value in the
middle. Therefore, we can cut one half of the vector. The running
time of the algorithm is at most log2n + 1.
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Exercises I

1. Given a list of integers and an integer k , determine the index
of k using linear search. If k is not in the list, return −1.

2. Given a list and a value k , print all indices where k occurs in
the list.

3. Given a list of integers, �nd the �rst even number using linear
search.

4. Given a non-empty list, �nd the maximum element and its
index using linear search.



Exercises II

1. Given a sorted list and a value k , �nd the index of k using
binary search. If k is not in the list, return −1.

2. Given a sorted list and a value k that is not in the list,
determine the index where k can be inserted so that the list
remains sorted.

3. Given a sorted list where an element may occur multiple times,
�nd the index of the �rst occurrence of k using binary search.

4. Explain brie�y why binary search cannot be applied to an
unsorted list.


