
Theory in biology: P
hysicists have advantages and disadvantages

B
iology needs theory.

Three kinds of theory: analytic techniques, m
odels, and physics-style theories.

P
hysicists have advantages: They are best theorists

P
hysicists have disadvantages because of the nature of theory in biology: prim

acy of function for 
biological system

s.

S
teps in biological theory construction: (1) S

elect a system
, (2) understand its function, (3) identif y

properties required for the function, and (4) use the properties to m
ake quantitative predictions 

about the system
.

C
entral role of the evolutionary perspective.

Tw
o exam

ples: (1) brain circuits and (2) the visual system
. 



B
rain circuits: B

ackground.



B
rain circuits: function

C
om

pute efficiently: m
im

im
ize conduction delays, m

inim
ize signal 

attenuation, m
axim

ize com
ponent density and connectivity.



B
rain function: R

esult

3/5 of the neuropil volum
e should be w

ire to m
axim

aze efficiency



B
rain circuits: S

ketch of theory



B
rain circuits: Is the theory right?



V
isual system

: B
ackground



V
isual system

: Function
E

xtract objects;  properties of objects 
m

ust be preserved until the objects have 
been extracted.



V
isual system

: R
esult



V
isual system

: S
ketch of theory



V
isual system

: Is the theory right?




