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“Todd the biologist”



x2 = 2Dt
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Knowledge
constructed

from experience 
and perception (p-prims) 

is trustworthy

 Algorithmic 
computational steps 
lead to a trustable 

result

 Information from 
an authoritative 

source 
can be trusted

 A mathematical symbolic 
representation faithfully

characterizes some feature 
of the physical or geometric 

system it is intended 
to represent.

 Mathematics and 
mathematical manipulations 

have a regularity
and reliability and are 

consistent across different 
situations.

 Highly simplified 
examples can yield 

insight into complex 
mathematical 

representations

Physical intuition 
(experience & perception)

 Calculation
can be trusted

 By trusted 
authority

 Physical mapping 
to math

(Thinking with math)

 Mathematical 
consistency 

(If the math is the same, 
the analogy is good.)

Value of 
toy models

Intro
Physics
context



Intro
Biology
context

Knowledge
constructed

from experience 
and perception (p-prims) 

is trustworthy

Physical intuition 
(experience & perception)

 Information from 
an authoritative 

source 
can be trusted

 By trusted 
authority

The historical fact of 
natural selection leads 

to strong structure-
function relationships 

in living organisms

Many distinct 
components of 

organisms need to be 
identified

Comparison of related 
organisms yields 

insight

Learning a 
large vocabulary 

is useful

Categorization 
and classification

(phylogeny)

There are broad 
principles that govern 

multiple situations
Heuristics

Living organisms 
are complex and 
require multiple 

related processes to 
maintain life

Life is complex
(system thinking)









Physical intuition 
(experience & perception)

 Physical mapping 

to math
(Thinking with math)

 Mathematical 
consistency 

(If the math is the same, 
the analogy is good.)

 Calculation
can be trusted

 By trusted 
authority

 Physical mapping 
to math

(Thinking with math)
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