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Why?

� Large 
onstru
tive library

� Coq has extra
tion me
hanism

� It doesn't work



Contents

1. Introdu
tion2. Overview of Program Extra
tion3. Logi
 in the FTA-library4. Pra
ti
al Results5. Some 
on
lusions. . .6. Future Developments



Extra
tion

� BHK-interpretation: 
onne
tives

� Kleene's realizability: a more formal approa
h

� Curry{Howard isomorphism: proofs  ! programs

� In pra
ti
e: algorithm vs. properties; types as \markers"



FTA-logi


� No elimination of Prop terms over Set ; no fun
tion de�nitionby 
ases
� All logi
 in Set

� Extra
ted program too big



A solution?

Identify 
omputationally meaningful propositions; put everything elsein Prop.
; most proof terms 
an be put ba
k in Prop

; signi�
ant amount of \dead 
ode" is eliminated

(for more details see paper in Pro
s. TPHOLS)



: : s! Prop
! : s1 ! s2 ! s2_ : s1 ! s2 ! Set

^ : s1 ! s2 ! ( Prop s1 = s2 = PropSet otherwise8 : �(A : s1):(A! s2)! s29 : �(A : Set):(A! s)! Set



Results

� FTA: extra
ts, 
ompiles, runs. . . but does not terminate

� Rational numbers: everything is (almost) instantaneous

� Somewhere in between: e, � and p2



Computing ee def= +1Xn=0 1k!

; ea
h term is a rational (
onstant sequen
e)

; but mu
h is going on. . .



Immediate Problems. . .

� Unary natural numbers

� A dire
t proof of k! 6= 0 requires 
omputing k! in unary notation



. . . & Solutions

� Dire
tly inje
t Z+ into R

� Prove k! 6= 0 by indu
tion on k



Some statisti
s. . .
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Still betterOptimize performan
e by working dire
tly in the model:

� More eÆ
ient de�nition of fa
torial

� Simpler proofs and smaller proof terms

; 100th approximation in 77 se
onds (with 157 
orre
t digits)



Con
lusions

� The more abstra
t the formalization, the less eÆ
ient the ex-tra
ted program

� Obtaining a working program is far from straightforward

� Small, 
arefully thought, modi�
ations in the formalization 
anmake huge di�eren
es in the extra
ted program

� Future improvements in Coq may also make huge di�eren
es. . .



Future Work

� A similar analysis of p2

� Improving the extra
tion me
hanism: pruning, modules

� Eventually: the FTA


