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Non-programming version

This series of lessons considers the issue of how computers search for data. Search algorithms are some
of the most important tools used in computing. In the world of classical computing, there are a number of
well-known algorithms for performing searches. For many years, it was thought that the efficiency of these
algorithms formed a hard limit on how quickly computers could search for data. The advent of quantum
computers promises to change all of this, with new quantum algorithms offering the potential for radical
speed-up in a number of areas.

This lesson will cover the basics of three types of three classical algorithm that are used to search for
data. In the remainder of the course, we will revisit these algorithms to see how quantum computers can
be used to improve upon the performance in each case.

Problem 1: Searches in unstructured data arrays

Imagine we have a list of eight names, but the list is not in order. You want to find where one particular
name occurs in this list. Here is the list of names:

Adriano Birte Edouard Elena Florian Inez Niamh Oliver

Unfortunately, a computer is not able to scan the whole array at the same time, it can only look at one
element of the array at a time and tell you whether the entry for that element matches the one you are
looking for or not.

Exercise 1

Make eight cards with the names from above on them. Place them face down on the desk and shuffle

WKHP WR HQVXUH WKH\ DUH LQ D UDQGRP RUGHU 6HDUFK IRU WKH QD
strategy for finding the card? Play the game three times. What is the maximum number of guesses it

takes you and what is the average number?

Problem 2: Searches in structured data arrays

Exercise 2a: searching an ordered array

Make eight cards with the names on from Problem 1. Place them face down on the desk in alphabetical

RUGHU 6HDUFK IRU WKH QDPH 3, QH]" LQ WKH FDUGV :KDW LV \RXU VW
game with each of the different names. What is the maximum number of guesses it takes you and what

is the average number?

Exercise 2b: searching an array of elements with sets of characteristics

Imagine our characters now have the following facial characteristics:



