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Major challenge in Computer Science
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Quantitaive Equationsl Reasoning [Favdare,Plotkis Rrvopden 2010
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Quantitative Equational Reasoning
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Quantitative Equational Reasoning
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Quantitative Algebra
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Approximation theory
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Approximation completeness fails for general Quantitative Theories
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Approximation completeness fails for general Quantitative Theories
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Approximation completeness fails for general Quantitative Theories
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Approximation completeness fails for general Quantitative Theories

E.xasw\‘:\e-. Q ‘32'0&-.0,'0:0, ?—149 ) X =h=,1¢

’n_' F¢=1\° ° Iv\ o\\\‘\jm W\O(\é\s CQ ’W
Xl X ‘u-g;_\l = ‘\2(«) ‘-’og(u

X= 7 o) =6 S0
' uS\“% ™ WV\*N“[ ?\roo“:s one %ds
- g("\) s Q‘(L)

0 Us‘w\ob Q'mi-‘-«fy pvoels i} is wit poss(L\e te prove ot
YV-eso R R =, { ()



Approximation completeness fails for general Quantitative Theories
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Approximation completeness fails for general Quantitative Theories
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A brilliant paper by Lawvere
Metric spaces, generalized logics and closed categories [1973]
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Lawvere Logics
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Judgements of Lawvere Logics
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Lawvere Logics
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Judgements of Lawvere Logics
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Judgements of Lawvere Logics

e, ¢ I wm@) 3> wm(y)
S 16 ThE.Q® 1€ o3z wmw) (e wm(Q) =
e L i W@ > i wm(q)=e

kP B m@=¢)$0 WE W= wm(@)=0 i M) >mey)



Judgements of Lawvere Logics
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Judgements of Lawvere Logics
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Proof Rules of Lawvere Logics
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Proof Rules of Lawvere Logics
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Proof Rules of Lawvere Logics
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Supplementary Judgements of Lawvere Logics

Eilher 9 e =, ¢
Eilher P Y 6¢ YEL

Il
3



Supplementary Judgements of Lawvere Logics
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Normal Forms
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Completeness and Incompleteness of Lawvere Logics
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Completeness and Incompleteness of Lawvere Logics
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Other Meta-properties of Lawvere Logics
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A new chapter in Model Theory: rule-based theories
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A new chapter in Model Theory: rule-based theories
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Completeness of rule-based Lawvere Logics
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