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MORPHISMS AS PROGRAMS
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THE GUARDED COMMAND LANGUAGE (GCL)
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INTERPRETING THE GUARDED COMMAND LANGUAGE
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INTERPRETING THE GCL : EXPRESSIONS
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INTERPRETING THE GCL : GUARDS
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INTERPRETING THE GCL : COMMANNS  (2)
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THE PRANHA PROBLEM

it con(x)
then F; « pivaitha

Ev;e}lfe, -Q:- go\dfish = ; o P
« piraitha

in w'w[:(ois)

then S—F < —(iq(
|dse s—h

end
observe (5= pira?iha)

~s om0t Sownd. The rm.u?mﬂw?&é ' 0?’ o?rxmx’mxz Piraﬁha by
L 2 meed om av\,/mm{lﬂmm



POSETAL IMPERATIVE CATEGORY



EXAMPLES

R, geg 4 Vaedemd A0 - g

R, feq & feg an nedokiows

- Sloche, Jeq i VYachVhe® Jfla) < gl

- BoulSeche , feg i Yach VEeq SEl) < gEl0)



PROGRAM TRIPLES | asggam
Boloments of the »?m/m {M/&{q]

mendiion. (ptzandfin,
5hon i o e wolid, ?
CORRECTNESS INCORRECTNESS
T s i o C T e (T e LA e F e €
meNCATE < {34l > {84l

sme  [OHA< [I- [ME-> [4-



HOARE LOGIC (ASSERT-CORRECTNESS)  [owme (4369)]

4{g) falafn] pep {&lég qeq  {ndgled (plglad
Y stipfpd IAFYAE {pIalq} {panad § Lqunged

qan < L
{p,k abort {q\ {rl(h.--.,k,e,’(w,»--hﬂ xee {r\] {ql assert, {L{r\u‘] {ru.q] st n {rudﬂ

{p1g{q} [&15{%\ {p832 e} (nablglal bask
{138{q)  fp3glmy {pdifbthenelse glq) {) iFothen § else o\(q)

{p) Fbthen(d; while b dog) else skip {q) {3 {pd {pabl3lpd bk
{pY while b do 4 {q} {p vhieb do Al {pd whieb do §fpa-6)
THEOREM

pMA.mDArL ab«t<&omd, peT.



INCORRECTNESS LOGIC (STATE - INCORRECTNESS)
[ de Vnien, heulowon (2044) | 6 4leorun. (2043)]

AR fdalud ALY aea (a3R{EY ot (adgled (adR(td bewd
() stipln) M jaful [SYr{ {»33{t} {norped § Ll

M xeelalelell (M6 xd @nliband (A st (i) {a3gia}  {a) ssset plnipd

[FPR(3) {»1-6 o {t} {158 ; while b do A(t}
(s} ifbthen g else o {t)  {alifbthen §else o\{t] {n} whie b do & (3 {n} while b do 4 {15}

aborts&.



OUTCOME. LOGIC (PREMICATE - CORRECTNESS)
( 2l Onoygn | Billwo. (2022))
WAl ol pep (WAl deq (gla) (Al bumd Hrgel bt

{p stiplpd [AYYYE {piglq} () § qunqld {pagq) aseet 8 {p}
{p) iF bthen (8 while b dod ) else oip {q}
{rt(x.,,_xh,e,x;,,a.,,mﬂ %€ [p] {pox, K % xS (r\‘ {0 while b do & {q’l

{pabiglq) {nablglal bosk {p3glq} [ng[il
) iFbhen § else %(q {p Fbthen else alq) {13 81q)  {paq asset plq]
THEREM

aborts&.



RELATIONAL PROGRAM TRIPLES
alomentn o the {0 455 (g}
(w.ewvd&m

‘W}mmo,wf&v.m&d,?
Thow in o suplimg b Asay much Bhok

CORRECTNESS INCORRECTNESS
ASSERT ‘ 3
sme t=pE < [AF [ T e ] =

(Renlon. (200L)) [ Qrotvwzsmi, Bonthe , Daveks, béagine (2025))



COUPLINGS
pohol — Aol At
F =B e i -y
w thin fowor § omd. o (o hawe the some
boumimoion. fhars
o wu{\ﬂm%}»o?, &;A—»A omd %:(5—&) IS

pohel — Aol +A+rB AL
g - B o EEF - Ty



RELATIONAL HOARE LOGIC (ASSERT-CORRECTNESS)
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