
Heading: Decision Maths. Sorting algorithms

Lists of counters are set out in the classroom. The class will divide into groups, and each group’s 

task is to sort its list of counters into ascending order. But you have to find a sorting method which a 
computer can do, called an algorithm. Write your sorting method up on a whiteboard.

A computer can only do one simple thing at a time. It can compare two numbers to see which is 

bigger. It can swap the positions of two numbers in the list. It can move numbers from your starting

list into a reserve list (initially blank). It can tag a number. That’s all.

It can do those simple things reliably and fast, and keep on doing them without getting distracted or

tired.

Choose one person from your group to be the computer. The rest of your group are the 

programmers telling her or him what to do.

We will discuss the ideas you come up with, and then discuss a method which is actually used 
on computers, Quicksort, and a method which might be used on computers but isn’t, called 
Bubble Sort. And which is better, and why.



Heading: Bin-packing

You want to pack items of different sizes into bins of a given size, and to use as few bins as possible. Again, you want an 

algorithm - a step-by-step method which a computer can do "without thinking".

First fit: pick the items one by one, and put each into the first bin it will fit into.

First fit decreasing: first sort the items into order, biggest first, and then use first fit.

"Full bin" (which exists in the Edexcel textbook but not in real life): find a combination of items to fill the first bin 

exactly, then a combination to fill the second bin exactly. Go on until you can make no more exact bins, then use first fit.

All known algorithms for bin-packing are approximations which may tell us to use more bins than are necessary. You don't

need to know these facts, but here they are:

First fit: time of the order of N log N for N items. May give up to 2 times the optimal number of bins

First fit decreasing: time of the order of N log N for sorting and fitting. Uses at most (4M + 1)/3 bins if the optimal is M

Full-bin: calculation time of the order of 2N (which means over a hundred years on a modern computer for to pack just just 

60 items…) And may very possibly give a worse result than first fit!



What is an algorithm?

 “An algorithm is an abstract recipe, prescribing a process that might be carried out by a human, by a computer, 
or by other means” – David Harel, Algorithmics

 “An algorithm is a specific set of instructions for carrying out a procedure or solving a problem… with the 
requirement that the procedure terminate at some point” – Eric Weisstein, 
mathworld.wolfram.com/Algorithm.html

 “An algorithm:
1. describes the method how a task is to be accomplished;
2. consists of a finite sequence of steps;
3. which if performed will result in a process being carried out” – Behzad Bordbar, notes for Introduction to 
Computer Science course at Birmingham University

 “An algorithm is an effective procedure, a way of getting something done in a finite series of discrete steps” – 
David Berlinski, The Advent of the Algorithm

 “An algorithm is a list of instructions for solving a problem which has these properties:
1. The list has a unique starting action
2. Each action in the list has a unique successor
3. The list terminates after a finite number of actions with either a solution or a statement that the problem is 
insoluble” – adapted from Ralston, Reilly, and Hemmendinger, Encyclopedia of Computer Science

 “An algorithm is a finite sequence of step-by-step instructions carried out to solve a problem” – new Edexcel 
textbook

 “An algorithm is a precise set of instructions that is so clear that it will allow anyone, or even a computer, to use 
it to achieve a particular goal in a specified number of steps” – old Edexcel textbook.


