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Delay differential equations

 Why, and how to, include delays into difterential equation
models of biological systems.

 (Cheyne-Stokes breathing - cyclical episodes of apnea and
hyperventilation.

o https://www.youtube.com/watch?v=DQB9rB1 | 9w
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https://www.youtube.com/watch?v=DQB9rB1_L9w
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PRINCIPLES OF LIFE, Figure 14.12 (Part 1)

2012 Sinaver Associates, Ing
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Travelling waves

Belgium

Luxembourg

Germany

/ Switzerland

FRANCE y
/%

1/5 Corsica

Spread of fox rabies in France

Ruth Baker



UNIVERSITY OF

Pattern formation %) X FORD

Ruth Baker §)



UNIVERSITY OF

OXFORD

Oh 24 h 48 h
N HT29
o= 35 -
() +HCT116
S 30
< u SW480 AL
® 25 - Jra M
o] o [511 w
— haks
— _‘ézo— P Iy & 3
[].
U 2 i - DD i l
" - 15 ’,,,LE.,J 1 _ 4
L - T B
r"_l[;f;l , l
g . ot
° gt o & X
Z 5 - P
O __;-J"”TFTLJ‘
OO 0 |»_..‘“ T T T T T T T T T 1
2
= 0 25 50
V)

Time (hour)

Growth of multicellular spheroids

Ruth Baker




UNIVERSITY OF

Discrete-to-continuum %) OXFORD

_ t=0h
E T T T
o
g
2>
e
)
S
O] e
= 800
Position [um]
—  x103 t=12h
€ 08}
)
T 06f
9,
2 04t
g 02}
@ 0.0 - e - :
b 0 400 800 1200 1600
Position [um]
E

£ b —  x10° t=24h

S € 08
")
E 0.6
> 04
g 0.2
=
@ 0.0 : :
e 0 400 800 1200 1600

Ruth Baker




Outline

* Delay differential equation models [Sheet 1]
* Age-structured models [Sheet 2]

* |ntroduction to spatial variation [Sheet 2]

* Travelling waves [Sheet 3]

* Pattern formation [Sheet 4]

* Moving boundary problems [Sheet 5]

* Discrete to continuum modelling [Sheet 6]
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