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Year 12 General Maths
Units 3 and 4

Transition matrices: 
Using recursion
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By the end of the lesson, I would hope that you have an understanding and be able to apply to questions the following 
concepts:

• To be able to use a matrix recurrence relation 𝑆𝑆0 = 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑠𝑠𝑖𝑖𝑖𝑖𝑖𝑖𝑠𝑠 𝑚𝑚𝑖𝑖𝑖𝑖𝑚𝑚𝑖𝑖𝑚𝑚, 𝑆𝑆𝑛𝑛+1 = 𝑇𝑇𝑆𝑆𝑛𝑛 + 𝐵𝐵 to model systems that 
include external additions or reductions at each step of the process.

Learning Objectives
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This is the final lesson that you will have to listen to me go one about setting up a car 
hire company. I promise!

Having set up a car hire business and modelled it using a transition diagram and matrix, I 
stil have the same 90 cars going backwards and forwards.

What if I wanted to keep growing the business? What if demand was outstripping 
supply? What if I needed more cars?

How could I model this?

Recap
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Recap: The rule for finding the state matrix after ‘n’ steps

In the last lesson we found that we could find the state at any step ‘n’ by using the following formula. We 
know 𝑇𝑇 and 𝑆𝑆0.

𝑆𝑆𝑛𝑛 = 𝑇𝑇𝑛𝑛 × 𝑆𝑆0

All this really told us was how many cars were going to be in Bendigo and Colac at the end of each week. But 
I now want to add more more cars in.

Luckily, I want to add the same number of new cars in at the end of each week.

𝐵𝐵 = 2
2 I’m going to add 2 new cars to 

Bendigo and 2 new cars to Colac 
each week

We can model this using an updated formula:

𝑆𝑆𝑛𝑛 = 𝑇𝑇𝑛𝑛 × 𝑆𝑆0 + 𝐵𝐵

This supposes that we will 
not remove cars.
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Example
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Matrix algebra … to do things backwards

Remember, we can always be asked to do things backwards.

What if I have the formula:

𝑆𝑆𝑛𝑛 = 𝑇𝑇𝑛𝑛 × 𝑆𝑆0 + 𝐵𝐵

But I am given the number of cars in Week 4, and asked to find the number of cars in 
Week 3?

We would have to use the algebra shown on the right

𝑆𝑆𝑛𝑛+1 = 𝑇𝑇 × 𝑆𝑆𝑛𝑛 + 𝐵𝐵

𝑆𝑆𝑛𝑛+1 െ 𝐵𝐵 = 𝑇𝑇 × 𝑆𝑆𝑛𝑛

𝑇𝑇 × 𝑆𝑆𝑛𝑛 = 𝑆𝑆𝑛𝑛+1 െ 𝐵𝐵

𝑇𝑇ି1 × 𝑇𝑇 × 𝑆𝑆𝑛𝑛 = 𝑇𝑇ି1 𝑆𝑆𝑛𝑛+1 െ 𝐵𝐵

ܫ × 𝑆𝑆𝑛𝑛 = 𝑇𝑇ି1 𝑆𝑆𝑛𝑛+1 െ 𝐵𝐵

𝑆𝑆𝑛𝑛 = 𝑇𝑇ି1(𝑆𝑆𝑛𝑛+1 െ 𝐵𝐵)

Make sure you know this and understand how to use it!
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