Laws in CSP

Joakim Ahnfelt-Rgnne

This is a distillation of some of the laws from Communicating Sequential
Processes by Sir Charles Antony Richard Hoare, the inventor of CSP, Hoare
logic, Quicksort... and null. The book is freely available online at usingcsp. com.

PnP=P 3.2.1.1L1
Prn@=Qn~eP 3.2.1.1L2
Pn@@nNR)=(PnQ)nN 3.2.1.L3
x— (PNQ)=(x— P)MN (a: — Q) 3.2.1.14
x:B— (Pl2)NQ(z))=(x:B— P(x)) N (x: B—Q(z)) | 3.2.1.L5
PIQMNR)=(P|Q) T (P|R) 3.2.1.L6
(P|[Q) M R=(P[R) N (Q|R) 3.2.1.L7
fPQ) =fP) 1 f(Q) 3.2.1.L8
PoP=P 3.3.1.L1
POQ=QoOP 3.3.1.L2
PO(QuoR)=(POQ)OR 3.3.1.L3
POoSTOP=P 3.3.1.1L4
(z:A— Px)o(y: B—Q(y)) = | 3.3.1.L5
(z: (AUB) = (
if z € (A — B) then
P(z)
else if z € (B — A) then
Q)
else if z € (AN B) then
(P(=) 1 Q(2))))
Po(@@nNR)=(PoQ)nN (POR) |3.3.1.L6
Pn(QoR)=(PNQ)o(PMNR)|331L7

refusals(STOP,) = all subsets of A (including A itself) 3.4.1.L1
refusals(c — P) ={X|X C(aP —{c})} 3.4.1.1L2
refusals(x P(z)) ={X|X C (aP — B)} 3.4.1.1L3
refusals(P ) = refusals(P) U refusals(Q) 3.4.114
refusals(P O Q) = refusals(P) Nrefusals(Q) 3.4.1.L5
refusals(P || Q) = {X UY | X € refusals(P) AY € refusals(Q)} | 3.4.1.L6
refusals(f(P)) = {f(X) | X € refusals(P)} 3.4.1.L7
X € refusals(P) = X C oP 3.4.1.18
{} € refusals(P) 3.4.1.L9
(X UY) € refusals(P) = X € refusals(P) 3.4.1.L10

X € refusals(P) = (X U {z}) € refusals(P) V (z) € traces(P) | 3.4.1.L11




P\{}=P 35111
(P\B)\C=P\(BUC) 3.5.1.L2
(PQ)\NC=(P\C)N(Q\C) 3.56.1.L3
STOP,\ C = STOPs_¢ 3.5.1.L4
(x — P)\C = 3.5.1.L5
if £ ¢ C thenx — (P\ C)
else if z € C then P\ C
if aPNa@ NaC = {} then 3.5.1.L6
(PQ)\C=P\C|Q\C
f(P\C)=f(P)\ f(C) 3.5.1.L7
if BNC = {} then 3.5.1.L8
(x:B— P(x))\C=z:B— (P(x)\C)
if B C C and B is finite and not empty then | 3.5.1.L9
(2: B — P(@))\C = Macp(P) \ C)
if C'N B is finite and not empty then 3.5.1.1L10
(x:B— P(x)\C =
QnQa(z:(B-C)— P(x)))
where @ = MuepncP(2) \ C
traces(Pyp) = traces(P) 3.5.1.L11
P,g\B=P 35.1.L12

(c?v—=P)|[(clv— Q) =c?v— (P]|Qv))

4.3.1.1L1

(cTv=P)[(clv=Q@)\C=P[Q)\C |431L2

where C' = {c.v|v € ac}




