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Bubble Sort

Compares pairs of 
items in a list

Pros-
• simple algorithm.
• Efficient to check 

ordered list.
Cons-
• Does not cope 

well with large 
lists.

Merge Sort
Splits the list apart and then merges it back 
together.
Pros-
• Quicker than bubble sort and insertion 

sort for large lists.
• Consistent running time.
Cons-
• Even when the list is already sorted it still 

goes through the merging process.
• Uses more memory.
• Slower when using small lists in 

comparison to other algorithms.

Insertion Sort
Looks at 2nd item in list, 
compares all items before it 
and inserts the number into the 
right place. Repeats for each 
item. 
Pros-
• Easily coded and does not 

require much memory.
• Quick to add items to original 

lists.
• Quick to check if list is sorted.
• Copes well with small lists.
Cons-
• Does not cope well with large 

lists.
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Binary Searches
Looks for items in an ordered list

1. Find the middle item in list- (n+1)/2.
2. If this is the item then stop.
3. Compare the item you are looking for-

• If it comes before middle, get rid 
of 2nd half of list.

• If it comes after the middle, get 
rid of the 1st half of list.

4. Repeat steps on the smaller list.
5. Keep going until you find the item you 

are looking for.

Linear Searches
Looks for items in an unordered list

1. Looks at first item in the unordered list.
2. If this is the item then stop.
3. If it is not the item then look at the next 

item.
4. Repeat steps 2 & 3 until item is found.



Pseudocode

This means ‘fake code’. It’s part way between English sentences, and programming code. It is language neutral (it can 
be read by programmers who are able to use any language).
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Key Vocabulary

Algorithm An abstracted program which completes a given 
task, whatever the data provided

Abstraction Abstraction is moving a problem out of the 
specific in order to create a general solution 
that would work in similar scenarios. Ignoring 
the gritty details to focus on the problem

Decomposition Breaking a problem down into smaller, 
computational solvable chunks

Pseudo Code A structured way of planning code, which is 
‘computational’ in style (uses Boolean logic, 
variables, comparisons and arithmetic for 
example). Advantage is that it is not tied to a 
strict high-level language’s syntax i.e. does not 
need the finer detail. Must be readable, easy to 
interpret and not too vague.

Flow Diagram A diagram, made using specific shaped boxes, 
that mocks up the flow of a program through 
various stages, processes and decisions. 

Program 
Control

Using Boolean logic to guide the computer 
through a program based on decisions

Comparison 
Operators

The symbols used to look at a variable or piece 
of data in relation to is similarity to another 
piece of data or variable

Arithmetic 
Operators

The symbols used to show the mathematics to 
be carried out on a piece of data
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Sequence

Selection

Iteration

Example 1 - Teddy 

Bears Program -

Sequencing

Example 2 - Water 

Temperature Program -

Selection

Example 3 - Average 

Calculator –

Iteration (FOR)



Active revision for Algorithms

Describe the steps of a binary search.

What is meant by decomposition and abstraction? 

Give three features of well written pseudocode.

What's the benefits of writing in pseudocode not a 

programming language?

Can you draw the five box types for a flow chart and 

explain what each is used for?

Can you draw an example of a flow chart for each of 

the following- Sequence, selection and iteration.

Use a binary search to find 92 in-
7, 21, 52, 59, 68, 92, 94, 99, 133,

What are the benefits and drawbacks of using a linear 
search over a binary search?

Describe the steps of a linear search. 

Use a linear search to find 92 in-
7, 21, 52, 59, 68, 92, 94, 99, 133,

Describe the steps of a bubble sort algorithm.

Perform a bubble sort algorithm to sort this list 
into alphabetical order.
Orange, Banana, Apple, Peach, Grape, Lime.

What are the strengths & weaknesses of the 
bubble sort algorithm?

Describe the steps of an insertion sort algorithm.

Perform an insertion sort algorithm to sort this list 
into lowest to highest order.

2, 26, 24, 29, 3, 16, 19, 40.

What are the strengths & weaknesses of the 
insertion sort algorithm?

Describe the steps of a merge sort algorithm.

Perform a merge sort algorithm to sort this list 
alphabetically. 

F, P, A, L, T, D, K, H

What are the strengths & weaknesses of the 
merge sort algorithm?


