
Epistemological bases
Popper, Gödel and the importance of 

incompleteness in science



How much do we trust science(s)?



Inductivism (Bacon, 1620)

Human mind is not a tabula rasa, it is a crooked mirror, on account of implicit distortions.

The scientific law as the result of a large number of observations. 

Verificationism (Comte and positivists, from 1820)

Attempts to find a method to definitively verify scientific laws (i.e., demonstrate that

they are true). A statement is meaningful only if it is either empirically verifiable.

Philosophical bases of science: epistemology

Empiricism and Skepticism (Hume, 1740)

Experience cannot establish a necessary connection between cause and effect, because 

we can imagine without contradiction a case where the cause does not produce its usual 

effect…the reason why we mistakenly infer that there is something in the cause that 

necessarily produces its effect is because our past experiences have habituated us to 

think in this way.



Karl Popper (1902 – 1994)

Falsificationism

The logic of scientific discovery

(1934)



Refutation of inductivism





There is no way to prove a scientific theory (i.e., to

demonstrate it is true in an absolute sense),

because there are neither logical nor empirical

criteria, or methods, to do so

?

Theory Reality



Scientific theories cannot be demonstrated

…but they can be falsified (i.e., demonstrated to be false)
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Karl Popper (1902 – 1994)

Falsificationism

Scientific theories must be 

falsifiable

To be falsifiable, they must

make verifiable predictions





Even if we devised a theory that adheres perfectly

to reality, we will never be certain about that,

because the only logically accettable verification

would be to perform all possible observations and

conceivable experiments, which is clearly

impossible.

All human knowledge remains fallible, conjectural
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Adult cardiomyocytes are terminally differentiated (postmitotic)



troponinmitotic nuclei

cardiomyocyte turnover=0.5–2% 
per year



Even mathematics?

All human knowledge remains fallible, conjectural
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Gödel's first theorem:

An axiomatical system that contains the arithmetics is

consistent (coherent), but is also incomplete (i.e.

contains at least one theorem which can neither be 

proved nor disproved. It can became a new axiom)

Gödel's second theorem:

The consistency of the axioms of an axiomatical

system that contains the arithmetics cannot be

proved within the system itself

Kurt Gödel
1906 – 1978

1931 

Incompleteness

theorems
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