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11a – Transition Matrices and setting up a transition matrix 

●​ A transition Matrix T is a square matrix which can be used to investigate 
all possibilities when two events occur 

●​ The columns in a Transition Matrix must add up to 1 
 

Example – Setting up a Transition Matrix from a Network drawing 
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Example Setting up a Transition Matrix from worded information 
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Ex 11a 
Ex 11b – Interpreting Transition Matrices 
 
Example 
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Ex 11b 
Ex 11c – Transition Matrices Using Recursion 
 
Recurrence Relation 
 

 
 
 
Example – Using a Recurrence Relation with Transition Matrices 
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Harder examples……(Working Backwards) 
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Rule for finding the state matrix after n steps 
 

 
Sn=TnS0 

 

 

 
 
Example 
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Steady State 
●​ As the matrix powers of T get higher and higher the values of the 

resultant matrix do not change 
●​ When there is no noticeable change from one state matrix to 

the next the system is said to have reached its steady state or 
long term state. 

 
To calculate the steady state…. 
 

S∞=T100S0 

 
●​ To prove a system has reached the long term state you need to do 2 

calculations 
 
S100=T100S0 

 

S101=T101S0 
 
 
 
Example 
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Ex 11c 
Ex 11d - Transition Matrices – Using the Rule (Culling and Restocking) 
 

●​ Must be done recursively 
 
 
Example 
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Ex 11d 
Ex 11e – Leslie Matrices 
 

●​ Leslie matrices are a special kind of transition matrix that can be used 
to describe the way a population changes over time. 

●​ They are used to model changes in the sizes of different age groups 
within a population 

 
Special parts of a Leslie Matrix 
 
Birth rates 

●​ We ignore migration, and so the population growth is entirely due to 
new female births 

●​ The birth rate  for age group  is the average number of female 𝑏
𝑖

𝑖

offspring from a mother in age group  during one time period 𝑖
 
Survival Rates 

●​ The survival rate  for age group  is the proportion of the populatin in 𝑠
𝑖

𝑖

age group  that progress to age group  𝑖 𝑖 + 1
●​ Note:  0  ≤ 𝑠

𝑖
≤1
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Summary 
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Example 
 

 
 
 

 

Chapter 11 Matrices Notes, Page 12 



Example 
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Long Term (limiting) behaviour of population numbers 
 
 
Example 
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Limiting behaviour of a Leslie Matrix 
 

●​ Often we will find that after a long enough time, the proportion of the 
population in each age group does not change from one time period 
to the next. 

●​ This happens if we can find a real number  such that  fro 𝑘 𝐿𝑆
𝑛
= 𝑘𝑆

𝑛

some sufficiently  𝑛
●​ This does not happen with every matrix 

 
 
Example 
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Example 
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