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M € Memory = Var — Value
z€ Value = 7Z,
x € Var Program Variable |

[C] € Memory — Memory
[E] € Memory — Value

AM.M
AM.M{x — [E] M}

AM.if [E]M # 0 then [C]|M else [Co] M

AM.[C,] ([C1] M)

fit AX.(AM.if [E]M # 0 then X ([C]M) else M))
AM.n
ML M) + (151 M)
- ([E1 M)
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A% LA A (fixpoint)

“Computer science is full of fixpoints.”
AFdA/AAACcr 8= A = 4 74 (feast
fixpoint)= 2] 1]:

mN = {0} U {n+l|ln € N}

N = fAX {0} U{n+1|n € X}
m list = {nil} U {(0,1)|1€ 1list}

list = fix AX {nil} U {(0,0)]l € X'}
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m reach(N) = N U reach(next(N))
reach = fit A\f.(AN.N U f(nezt(N)))
m sort(A) = if sorted(A)? A: sort(exch(A))

sort = fix A\f.(NA.if sorted(A)? A: f(exch(A)))
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m fac(n) = if n=0? 1 : nx*xfac(n-1)
fac = fix A\f.(An.if n=071: nx f(n—1))
mrepeat C' E = C; if E (repeat C F) skip

[repeat C E] = fix AX.(AM.if [E]M?XM : M)o[C])
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I A AEH (fixpoint induction) <]

[while £ C]

= fixAX.(AM.if [E]M # 0 then X ([C]M) else M)
[repeat C E]

= fixAX.((AM.if [E]M? XM : M)o[C])

5 %: [C; while E C] = [repeat C F]
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[C; while EC| = (fixFy)o][C]
[repeat C E] = fizk;
Fw; Fr = :

ZuE AL
VC, E.(fixFy) o [C] = fizF,
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P(fitF,, fit F.) = (YC, E.(fixF,,) o [C] = fizF,)

IAA A (fixpoint induction) . 2
m P(L,L)AP(FL,F,L)ANP(F2L F21L)N--- ? &,
m P(L, 1) °la P(f,g) = P(Fuf, Frg) A7}
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