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Fibonacci Numbers 

• 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, …
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 Lilies and irises = 3 
petals

Black-eyed Susan’s = 21 petalsCorn marigolds = 13 
petals

Buttercups and wild roses = 5 petals



Fibonacci Numbers 
and Golden Ratio
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Which one is your cat?



Why do animals’ coats have patterns like spots, or stripes?



Fractals!

http://math.hws.edu/eck/js/mandelbrot/
MB.html
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Making Models

• To understand 
– Biology
– Chemistry
– Physics
– Social science
– Psychology
– Health
– etc

• To understand patterns in the work around us!!
– Quantitative
– Qualitative
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Mathematical Epidemiology



Some history of epidemiology
Daniel Bernoulli (1700 – 1782), mathematician and physicist, one of the greatest 

scientists of the 18th century
Wrote a mathematical analysis for smallpox vaccination to encourage people to get 

vaccinated (1760)



Some history of epidemiology
John Snow (15 March 1813 – 16 June 1858) was a British physician and a leader 

in the adoption of anesthesia and medical hygiene. 
He is considered to be one of the fathers of epidemiology, because of his work in 

tracing the source of a cholera outbreak in Soho, England, in 1854. 

Original map by Dr. John Snow 
showing the clusters of cholera 
cases London epidemic of 1854 . 

Centred around Broad St pump. 
Used statistics to show connection 

between the quality of the source of 
water and cholera cases. 



Some history of epidemiology
• Ignaz Philipp Semmelweis (July 

1, 1818 – August 13, 1865), 
was a Hungarian physician 
called the "saviour of mothers"



Some history of epidemiology
• Semmelweis' discovery took 

place at the Vienna General 
Hospital

• The Second Clinic's rate was 
considerably lower, averaging 
less than 4%. 

• This fact was known outside the 
hospital. 

The two clinics admitted on alternate days but women begged to be admitted to the 
Second Clinic due to the bad reputation of the First Clinic

Some women even preferred to give birth in the streets, pretending to have given 
sudden birth en route to the hospital (a practice known as street births), which 
meant they would still qualify for the child care benefits. 

Semmelweis was puzzled that puerperal fever was rare amongst women giving 
street births. 



Some history of epidemiology
Sir Ronald Ross

British medical doctor who 
received the Nobel Prize for 
Physiology or Medicine in 1902 
for his work on malaria,



Epidemiology



Kermack and McKendrick

Mathematical hypothesis 
about how infectious diseases 
spread through a population. 

Building on the research of 
Ross and others, McKendrick 
and Kermack published their 
theory in a set of three articles 
from 1927, 1932, and 1933.



COVID Modelling the in News



News

Questions:
What’s in a model? 
What do you do? 
What do you look for? 
What data do you use? 

What mathematical tools do 
you use? 
Are models right? 
If a model is wrong, what does 
that mean?



Learning Goals
• Understand the basic model structure underlying all models of infectious 

diseases
• Gain understanding 

– ‘reproduction number’
– ‘herd immunity’
– ‘social distancing’
– ‘heterogeneity’
– etc

• Increased proficiency in 
– Reading and discussing modelling papers with an understanding and critical eye
– Interpreting news stories involving infectious disease models



More vs. More
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Biology Incorporated in Model
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