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Axiom Schemas

p1* p2 = p2 * p1
(p1 * p2) * p3 & p1 * (P2 * p3)
p*xemp & p
(PLVP2)*qe (prxq)Vp2*q)
(Pr A p2)*q < (p1%q)Ap2*q)
(Ix.p) * g & Ix.(p*q)
(Vx.p) *x g < Vx.(p* q)

Unsound axiom schemas

p=p*p
p*p=p
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when x not free in g

when x not free in g

(Contraction)
(Weakening)



More valid axiom schemas

p1 A p2 = p1*p2 when p; or py pure
p1* p2 = p1 A p2 when p; and py pure
(pAG)*xr=pA(gx*r) when p pure

Pure Expressions

An expression e is pure, if it does neither contain —», ~~ nor emp.
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Showing x =y

B){x=xiAx—=>vxy=ymAy—vix:=[xljy=y
{x=vAx = vxy=vAy — v}

X=VAX1—=V*¥y=VAy;—V
SX=VxX1 = VxYy =VAy;—V X
=X =V¥(XI > Vxy=Vxy—V
S(X=Vvrxy=Vv)kxg > Vviy Vv
=(x=vAy=v)xxg—> vy —vx=vandy=v pure

=X =Yk(kX{H=>Vxy;—V
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= v pure

y = v pure
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Mutation

{ers —}e] :=€{e— €}

Example [x] := cpns(3,4)

St Hp x = cpns(3,4) St Hp
x=20 20 21 x=20 20 21
*1 2 3 4

Axiom Instance

{x — 20,21}[x] := cons(3,4){x — 3,4}
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Mutation (backwards)

{e —x (e & —xp)}[e] := €'{p}

Example [x] := cpns(3,4)

St Hp x = cpns(3,4) St Hp
x=20 20 21 x=20 20 21
x1 2 3 4

Axiom Instance

{x+—20,21%(x — 3,4 —xx — 3Ax+ 1~ 4)}[x] := cons(3,4){x — 3 A>
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Summary

» Separation logic is the method to really handle point structures

» Can also handle function and procedure calls.

» Needs to be adapted for C
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