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SOS and distributive laws

t:=nil|a|t®t YX =14+ A4+ X?
BX = (P,X)*
r—y -9
a a A: 2B = B
a— nil rQx — yRy
%A - = A~ X -terms )
Sh h
\ Y
> BA > B A > BA
A Ba

Fact: Bisimilarity is a congruence (for any \)
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Predicate liftings BX = (P.X)"

Modal logic: ¢ =T |{a)d| D | DN

X

X

X

— | always

=(a)¢p <= Jz —y.yF¢

= 0 <— T /—

=Ny = z=¢, T FEY
Predicate liftings: 5: B(2") — 2 2 = {tt, ff}
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Predicate liftings BX = (P.X)"
Modal logic: ¢ =T |{a)d| D | DN

r = T always

(a)p <= Fr S y. y = o
= J <— T /—
TEONY < TEQ, xTEY

X

S|

Predicate liftings: 5: B(2") — 2 2 = {tt, ff}
T:8B1 —2 T(B) =tt
(a) : B2 — 2 (a)(B) =tt <= tt € ((a)
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Predicate liftings BX = (P.X)"
Modal logic: ¢ =T |{a)d| D | DN

r = T always

(a)p <= Fr S y. y = o
= J <— 1 /—
TEONY < TEQ, xTEY

X

S|

Predicate liftings: 5: B(2") — 2 2 = {tt, ff}
T:8B1 —2 T(B) =tt

(a) : B2 — 2 (a)(P) =tt < tt € [B(a)

& : Bl — 2 F(B) =tt <= Vaec A. Ba) =10

(@) (=1 AN+ AN—p): B2" — 2
(aY(—1 A N=p)(B) =ttt <= (tt,...,tt) € B(a)
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Predicate liftings for syntax

t:=nil|a|t®t
"X =1+A+ X?

T:>¥1— 2 T(t) = tt

a:xl — 2 a(t) =tt < t=a
(®]:32 -2 [Qt) =tt <= t=tt®tt

): X2 =2 (R(t)=tt <= t=vR, tt € {v,v'}
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Predicate liftings for syntax

t:=nil|a|t®t
"X =1+A+ X?

etc.
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Construction of liftings
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g B2" — 2 f:n—m

Bl B2™ — 2
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Construction of liftings

Variable renaming:

g B2" — 2 f:n—m

Bl B2™ — 2

Composition:
3:B2" —2 (0;:X2™ — 2)

T1 R Ty 1 12% — 2

B(o1,y...,0p): BX2™ — 2

CMCS, Paphos, 26/03/10
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|
R
1=1,....n
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Example
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Valid equations

6(01(33117 S 756177,1)7 .o 7O-m(ajm17 .o 7ajmnm))

o (51 (‘?\Ju, Lo JJlkl/Z/aﬁl(lely .- -7\ylkl))

- LHS defines a B> -lifting

- RHS+/ define a ¥ B-lifting of the same arity.
then use )\ to get a B> -lifting

The equation is valid
if the two B -liftings are equal.
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Compositionality

Thm. For a family (8;):cr of B-liftings,
- find a family (0;) e of X -liftings,
- for every possible LHS:
B(o1(x11y -y T1iny )se e s Om(Tm1y oy Tonn, )
-- find an RHS
o(B1(Y1ts -+ Y1ky )s - Wity - -5 Yiky )
s.t. the equation is valid wrt A,
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Compositionality

Thm. For a family (8;):cr of B-liftings,
- find a family (0;) e of X -liftings,
- for every possible LHS:
B(o1(x11y -y T1iny )se e s Om(Tm1y oy Tonn, )

-- find an RHS
U(ﬁl(ylla RN 7y1k1)7 N 76l(yl17 R 7ylkl))

s.t. the equation is valid wrt A,

Then the logical equivalence defined by (5;)icr
is a congruence on the coalgebra induced by .
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Future work

- Guidelines for choosing syntactic liftings/equations

- Study complex, GSOS-like equations
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