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25 9 v](collecting semantics)
B35 o] Ex of el 22 F kel A
E e 2B 08
= 2Env
o € Ew=Var 37

nY = {n}
Y = {oz|oeX}
FEi+FEyY = {Zl+22|2i€&2}

-EY = {-z|z€eEX}
letz B\ B3 Y = Ey{o{z—v}|oeX ve E X}
if BBy ByY = By (BEIY)UE; (-BEY)
BEY = {o|E{c}#{0},0€X}
-BEY = {o|E{oc}={0},0€X}
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let z By By ©F
if By By E5* X7

ag {n}
(B # 5%) +7 (By* 57)
_#(E# E#)

By (5 =% B 57}

(Ex* (B EL £%)) U* (E3* (-B* By 5#))

AN +#, —#, {z F -}, BF, B, U A AAES &
AsHAl g kRt 2ol o] oF.

Theorem (Correctness)
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E19: f xg=Ma,b).(fa,gb), FEINA =,
fxg=2MXa(fa,ga).
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letz By By? = Byt oz }oidx By
if By By B3 = U% o (Ey” o BY Ey) x (E3” o -B¥ E))
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m € Memory M e 2Memory

skipM = M
z:=EM = {m{r—v}|meMuveEM}
CriGM = Gy(Cy M)
if BOL G, M = Cy (BM) U Cy (=B M)
while BCM = =B(ifpAX.MUC (BX))
nM = {n}
zM = {mz|me M}
Ei+FE, M = {’01+U2|’01€&M,U26E2M}
BM = {m|Bm=T,meM}
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skip# m# = m#

x := B m# = m#{x =7 B% m#)
C’1 Oy = Co (C17 m¥)
if B Cy Gy = 7 (B* m#) u* Gy (=B* m*)
while B O m# = -B# (Ifpra®.m* u# c# (B x7))
n” m* = az{n}
g# m#* = m# at# x
Ey + B m# = (&# m#) +7 (@# m#)

o

oA7\A +#, {z =7 -}, at?, U, B¥, 2B7 = S| dAtE
QLA BA 2 F3 AL 0] ojof,

Theorem (Correctness)
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while B C#* m#* = =B#
(Ifp(F# £ \a¥ .m# U# CF (B# 1))
while B C(y; m*) = =B

(Ifp(F = A\X.yym# U C (BX)))

A7 Foyi CyoF#S& GA B 4= 931, o]+ “Fixpoint
Transfer Theorem” o] &3l IfpF T v (ifpF#) o) 31, B¥* 9} -B# 7}
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skip# m# = m#
z:= E#m# = m#{x —# E7 m#)}
Cl CQ m# = CQ (Cl )
if BCy Co* m¥* = 7 (B? m#) u# Gy (=B* m*)
while B C#* m# = -=B7¥
(Narrow(Widen (\z# .m* U# C# (B¥ x7))))
n?* m* = az{n}
g# m#* = m¥ atf x
Ey + Ex*m#* = (&# m#) +# (@# m#)




Widen(F7)

Narrow(m?)
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