CSE P505, Spring 2006, IMP Formal Semantics

s u= skip|z:=el|s;s|ifess]|whilees
e == i|lz|letelexe
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We write H(z) to indicate the value of z in heap H.
We write H,z — i to represent the heap that is just like H except H(x) = 1.
A program evaluates to H'(ans) if Hy ; e | H' wher Hy is the heap where Hy(x) = 0 for all .

ADD MULT
CONST VAR Hieel oo Hieolleo Hie blea Hie | o
H:;cl c H;z | H(x) H:;e +e || c1+eo H:e xey || c1xco
ASSIGN SEQ
SKIP Hiel i H;s | H H"; s, | H
H; skip | H H;z:=e¢ | Hx—1i H: si;s0 | H
IF1l IF2
Hi;e | 1 i#0 H;s | H Hi;e | 1 i=0 H; sy | H
H;ifes sy | H H;ifes sy | H
WHILE

H ; if e (s;while e s) skip | H’
H: whilees | H

Note: Instead of doing one rule for loops that “unrolls to an if” we could have had two rules like we have
two rules for if. One rule (when the result of evaluating e is 0) would produce no heap change; the other

would evaluate s and then the whole loop again.



