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Axiomatic Semantics

m {A}skip{A}
m{Ala/X]} X :=a{A}
2 A0y {C1eiB)
{A}cr; co{ B}
- {AANbYei{B} {AA-b}eo{B}
[AVAif bthen ¢| else cp{B}
{AND}e{A}
{Alwhile b do c{AN-D}
- A= A" {AYe{BY} B =B
o {Aie{B}




Meaning of Aexpv and
Assn

Given o € X and an interpretation I : Intvar — 7, we can
define Av[[-] /o and o ! A :

B Av[nlllo :=n; Av[[ X0 :=0c(X); Avl[i]llo := 1(1);...
moFtt
moEla <as,if Avlai]llo < Av[as]lo
moF' AAB,ifoF' Aando F!' B
mo EVi A, if o EIVI Aforall n € Z.
=1 { A}c{BY} if and only if
V(o,0') € Cllcll.(c ' A) = (o' E! B).
= {A}c{B) ifand only if VI € (Intvar — Z). ' {A}c{B}.
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Soundness

Lemma: o F biff (o, tt) € B[b]
Theorem (soundness): - {A}c{B} = F{A}c{B}

Induction step of the soundness proof:
For an arbitrary / € Intvar — Z,

Assuming F!{AAblc{A}
Establish ! {A}lwhile bdo c{A A —b}

Reminder: F! {A}c{B} is defined as
V(o,0") € Cllc]l.(c E' A) = (¢/ E! B)
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Soundness — II

For an arbitrary / € Intvar — Z,
Given V(o,0") € Cllc]l.(c ET AN D) =
Prove V(o,0') € Cllw].(c L A) =

Given V(o,0’) € Cllc].((c E! A) A
Prove V(o,0') € Clw].(c L A) =
Given V(c,0’) € C[lc].((oc L A) A
Prove V(o,0’) € C[w].(c E' A) =

Or, equivalently
Clwl C {(o,0") | (c EL A) =
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(0" EL A) A

(! EL A)
(¢! ET A A =)
(o E1b)) =
(¢! EL A)
((o,b) —tt))
= ((o/ ELA) A

(! EL A)

A =(c" ED))

= (o' EL A)
({(o',0) — ££))

({(o',b) = ££))}
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Soundness — |l

Remember, C[w]] = £ix(F'), where

F(S) :={(o,0) | (0,0) = ££} |

{(g,0") | {o,b) =ttt ATo".(0,0") € Cllel A (6”,0") € S}
For any 7, if F/(T') C T, then C[lw] C T

Given V(co,0’) € Cllcll.((c EL A) A ({0,b) = tt)) = (o' ' A)
Prove
Clwl € {(c,0") | (c EL A) = ((¢/ EL A) A ({0, b) — ££))}

E.g. for 7" defined as
{(0,0") | (c EYA) = ((¢/ E' A) A ((0”,b) — ££))}, prove
F(T)CT
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Soundness — IV

T = {(o,0")|(cELA) = ((¢' ELA) A ((c/,b) — ££))}
Define F(S) := {(o,0)| {(o,b)—££} [
{(o,0") | {o,b) =ttt AT .(0,0") € Cllc] A (6”,0") € S}

Given V(o,0") € Clicll.((c E' A) A ((0,b) —tt)) = (o' E' A)
Prove F(T) C T

Assuming (o,0") € F(T), prove (o,0") € T

If (0,b) — ££, then (0,0) € T because

(c ELA) = ((c ET A) A ({0,b) — ££))

Assume (o, b) —tt A do”.(0,0") € Cllc] A (¢”,0") € T, need
to show (o,0') € T
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Soundness — V

T = {(o,0") | (cELA) = ((¢' ELA) A ({0',b) — ££))}
Given V(co,0') € Cllcll.((c EL A) A ({0,b) —tt)) = (o' ' A)
Given 0" s.t. (0,b) —tt A (0,0") € C[lc]l A (”,0") €T
Biivea (wH Wa B (o' EL A) A ((07,b) — ££))

Prove (¢! EL A) A ({0/,b) — ££)

o EL A, (0,b) —tt, and (0,0") € C[[c]l, hence ¢ ! A
0" El Aand (0", 0") € T, hence (¢! E! A) A ({0',b) — ££)
QED.
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Exceptions

New Language

e = v|Ml.e|ejrey| throwe | trye; catch e
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