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�YCG]JEL]>AQSQ{B�
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ÝÆGI<?JUN«Ê2D JpLUGIYW\/LIYCGI<�ÈW<hQKVWÞ&Ìf<?\hMOÐ�<?J�>������$��êZÕ�Ñ��hçRæ�ã�ÑAð/Ö×Ñ��hçRæâ\#M=@lLI>AHS@CHS@CßX>âNCYWGU<?QRÁ
>ANCNCQSHK\h>%LIHRÇ=<³Ð³>AN«Ê�ö6FCHSJ�Ð³>AN HKJ�<?ÏlYCHSNCNf<?V´ò�HRLUF�>O@ >O\h\h<?JIJ�ÅÆYC@W\#LUHSMO@

select
JUMâLIFW>%L

select(f, p)
VZ<h@CMOLU<}J�LIFC<
ÈW<hQKVÛMOÅóLUFW<8JpLUGIYW\#LUYCGI<�NfMOHS@lLU<}V�B�LIMàÌ�Á

p � >O@WV�>O@�YCN¢VC>ALU<ÅÆYC@W\/LIHRM=@
store

JUM�LUFj>%L
store(f, p, v)

VZ<?@CMALI<?J�>�@C<?ò Ð³>ON
f ′
HSVZ<?@lLUHK\h>AQ«LUM

f
<�lC\#<hNCL

>%L�NfM=JUHRLUHSMO@
p
ò�FC<hGI<,HRL�Fj>OJ�Ç�>OQRYW<

v
Ê%ö6FC<}Jp<,LEò9M�ÅÆYC@W\#LUHSMO@WJ2JI>%LUHKJpÅÆÁ�LIFC<9JUMAB�\h>OQRQS<?V�Õ��Cæ]ÔAð��

Ô���ÑAð/ðUÑ���Ø��

select(store(f, p, v), p) = p

p 6= p′ → select(store(f, p, v), p′) = select(f, p′)

Ë�@ MOYCG <�lC>OÐ�NWQR<=Î LUFW< LIGI>O@WJpQK>%LIHRM=@ MAÅ LIFC< JpLI>ALU<hÐ�<?@=L û������7sN��s�r�|�n
�! q#" ÅÆGUM=Ð P�HSßOYCGI< m HR@lLUM LIFC< ¿ÀF�Á QK>A@WßOYW>OßO< HSJ

(1) balance :=
store(balance, p, select(balance, p) + s)

Ê�ö6FC< LIGI>O@WJUQS>ALUHSMO@5MAÅ�LUFC<�NjMlJEL]\#MO@jVZH{LIHRM=@
�EsN��s�r�|�n  � w�zN�&y%$��7sN��s�rv|�n'& � qÉHSJ

select(balance, p) = select(balance@, p) + sÝÆò�FC<?GU<
x@

VZ<h@WMALU<}J LUFC<1M=QSV*Ç%>AQSYC<1MAÅ
x
HR@ ¿ÀF�ÁCÞ >A@WV H{L]J ò9<}>AÄ=<?JpL NCGI<?\hMO@ZB

VZH{LIHRM=@ LUFWGUM=YCßOF Ýpì}Þ HSJ
select(store(balance, p, select(balance, p) + s), p) =

select(balance, p) + s
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