Overview Sequent Calculus Rules

Propositional logic

I'=¢A ) Ie= A
notLeft —— notRight ————
I-¢= A I'= —¢,A
Lo, v = A I'=¢,A TI'=vyA
andLeft k4 andRight ¢ v
Lo A= A F'=o¢ Ay A
o= A Ny = A i I'=¢,¢¥,A
orlLeft orRight
evy=A '=o¢VyA
. F:>¢7A F7¢:>A . . F7¢:>¢7A
impLeft impRight
L¢g—9y=A F=¢—=v,A
I _ t _ false —————
T o= 6 A T = true, A € T false — A
First-order logic
L\Vrx; o, [z/t 0 = A = VAN
allLeft 73 ¢ [2/t]¢ allRight 2/ ¢
Vrax, ¢ = A I'=Vra; ¢, A
[ z/d¢ = A . ['=[z/t']¢, 3125 9, A
exLeft exRight
Idrz, ¢ = A I'=3drz; ¢, A
Iit=t = [t/t']p,A Lie=¢,[t/t|o = A )
applyEq applyEq introEq

Tt=t = ¢, A Nit=t,¢p= A '=t=tA

[t/t'] ¢ is result of replacing each occurrence of ¢ in ¢ with ¢/

In allLeft and exRight ¢’ is any variable-free term of type 7

e cis a fresh constant of type 7 (i.e., it does not occur on the current proof branch)

Equations can be reversed by commutativity



Dynamic logic

I {U}b =true = {U}(p; ...)p,A
= {UHx:=t}...)p,A T, {U}b = false = {U}(q; ...)d, A

assign ifElse

T= {Ulx =t; ... )0 A T = {U}(if ® {plese{ql}; .. p0A

I'= (if (®) { p; while (b) p }; ...)d,A
I' = (while (® {p}; ...)o,A

unwindLoop

I' = {U}inv, A

T, {UU} (b = true A inv) = {U}(p)inv, A

I, {U}(b = false A inv) = {U}{...)p, A
I' = {U}(while (®) {p}; ...)¢,A

looplnvariant

Update rewriting

{UHx1 =t || N zn i=ta} ~ U x1:={UML - || %0 = {UIR}
{UY (b1, tn) ~ fEUM, .. {UM)
{ x ifxd{xy,....xp}

=tifl. oz = ta}x ty ifx=x, and x & {xg41,...,%n}

{UY o NP) ~ {Utp N{U}¢ similar for V, —,=,!
{UYQy.¢p ~ Qu{U}y where Q € {V,3},y & free(U)



