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What is quantitative logic?

In the words of Lawvere ‘73 paper on generalised logics:

“Logic signifies formal relationships which are general in
character, we may more precisely identify logic with this
scheme of interlocking adjoints and then observe that all
of logic applies directly to structures valued in arbitrary
closed categories V, f]or example in quantitative logic V  R.ˮ

Thus quantitative logic is logic whose judgments are valued in R.



Multiplicative Reals



Multiplicative structure of the positive reals
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The doxastic interpretation of real-valued alethics
We think of real numbers as ratios of belief. Then

I. To believe a fact 1 means ‘I am indifferent to it ,̓
II. To believe a fact 0/∞ means ‘I believe it is impossible/certainʼ
III. To believe a fact a means ‘I am a times as confident in it than baseline ,̓
IV. To believe a fact a* means ‘I am a times as dubious in it than baselineʼ
V. To believe a fact a + b means ‘I have reasons to believe it a and different reasons 

to believe it b ,̓
VI. To believe a fact a ⊗ b means ‘it is a combination of a fact I believe a and another 

fact I believe b .̓

Note: nothing to say about why I believe some atomic fact to some degree.
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Propositional quantitative logic



Quantitative calculi
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Quantitative calculi
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QLL
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Algebraic semantics


