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Introdu
tionFirst version of BFS - using fsetsSe
ond version of BFS - using monadsE�
ien
y 
omparisonCon
lusions and future workIntrodu
tion
GoalsMake programs that are e�
ient, and prove their 
orre
tnessGet an insight for 
urrent possibilities to do thatCompare e�
ien
y between imperative and fun
tionalprograms
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tional programs within proof assistantIsabelle/HOLProving their 
orre
tnessExporting exe
utable 
ode to fun
tional language ML (Haskelland S
ala also supported)Comparing exported 
ode e�
ien
y to e�
ien
y of imperativeprograms implementing the same algorithmCase study demonstrating these things: BFS algorithm(Breadth First Sear
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Introdu
tionFirst version of BFS - using fsetsSe
ond version of BFS - using monadsE�
ien
y 
omparisonCon
lusions and future workFirst version of BFS - using fsets
Write program in Isabelle/HOL using fsets (a kind of sets) andthan export 
odeGood properties: not so di�
ult to doBad properties: poor e�
ien
y (due to re
reation of stru
tures)
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omparisonCon
lusions and future workMonadsMonadsCon
ept of monads in fun
tional programming allows us to:make imperative data stru
tures (arrays)write 
ode similarly stru
tured to one in imperative languagesa
hieve better e�
ien
yNew features in Isabelle/HOLIsabelle 2011 in
ludes new framework Imperative HOLemploying monadi
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Introdu
tionFirst version of BFS - using fsetsSe
ond version of BFS - using monadsE�
ien
y 
omparisonCon
lusions and future workNew idea
prove the 
orre
tness of program using fsets (with poore�
ien
y)prove this program is equivalent to one using monads (whi
h ismu
h more e�
ient)
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y 
omparison
Imperative vs Fun
tionalWe 
ompared implementation of BFS algorithm in C and ML(exported from Isabelle, using monads)In order to make a fair 
omparison, we write 
odes that arereally similar to ea
h other
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ond version of BFS - using monadsE�
ien
y 
omparisonCon
lusions and future workResults
Verti
es Edges C time ML time3493 6036534 0.03s 0.3s4500 10143032 0.05s 0.5s5555 15450463 0.07s 0.7s70570 705700 0.02s 0.7s
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Introdu
tionFirst version of BFS - using fsetsSe
ond version of BFS - using monadsE�
ien
y 
omparisonCon
lusions and future workCon
lusions
From the example of graph alghoritms we 
on
lude that widerange of programs 
an be implemented using monadsTheir 
orre
tness 
an be proved in Isabelle/HOL
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Introdu
tionFirst version of BFS - using fsetsSe
ond version of BFS - using monadsE�
ien
y 
omparisonCon
lusions and future workFuture work
Prove that fset and monad programs are equivalentCompare e�
ien
y between more programsSee the possibilities of other tools (Mi
rosoft Spe
 Sharp)
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