rMiq : 0

E\/en'\‘\/ax‘fa.lo‘es: _on. imp‘emenlmlion w;'Hn Sevna!:\nores

0. §Pec}GCa:hon

: QV\ evew&va.ria\ole is an. InJreger vwrial;le x (SOL > On \DL\fcln
onlg hoo opem}ions Qre c\egnecl, which T s\nal? coll
itz  ond  Cousesc . The e@c‘- of these oPera-hons
con be.sFeciﬁecL operahono.\\\g — which s e,o\eclua,xe (;or my
purpose— Gs ?o”ows; heve | h is an omxi\iowt) variable
oF the process in which await.ac  occurs:

mi)ai'\bac: < h::.'r_> 3 < [‘n<3c:| >

couse .oc: ( oc:= oc+4d >

\_e_%e_né: H sl'a:‘ew\enl enC\osecL Lé) < - > V\Auslr ke
ivm\o\ew.emlect as on odomic aclion. For boolean expression
B the stdement [B]  (“wail kil B”) con be
executed onl IP B s true , \.e. the process e,xecwhng
LB] s Hoie& as o hg 05 B s s?a se ; otherwise ,
e net e ect o? [B] s a si{xP .

a -

T i$ nolr SO Surprisin el ;,owood,.Jc.oc_ ,.CQns{,,sxs. of 2
otomic slatements: 1he 312.04. of  couse.x 15 different gr
processes Jr\najr hove ini-ha,"eo! Q.WO»\""!& omo\ . processes
that hove v'zko \xje-y ‘mi-ho:}ec‘ OMO.A',-:JC.

Eve\rg process hos 3Jrs own local wx}\iaréj \/aria]ole \r\;
hen necessary I shall use h Qw the ouxiliary
. J P 4

~ variable %r process  p . Tn what Q)Hows O\“W’W'E\' P

TCLV\SGS _.over O.H FY‘OCC&SE&-
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. The ini‘ho_‘ Volue OQ x isu,.,irre‘l,e,,van't, 5 ond so are the
Cinitial values oQ_Jr\ne_ Ws. T4 s, }hemﬁm, 50.1@ o assume

,-HAML, ini\»i(xs\;b . \nP <o %r ol F,.,.,.,v.Bﬁ.virere .; of -}Lg__, o

 obove ,,sPec,i i,ca}ion ~We nhow \nw/e'H\o, R

@ Wphesx)

s on i_n\/o,_tiavs}_mog._Jt\meu_.. ,5354em.,ﬁ_,,.._.\Qete.ve_n ,,\na\Ze,), Q;v all Pt

b))

o '\nf’< x ,,_‘,x/‘,,,ﬁcf\oro_c_ess P \s\o\oc\@cl m oqu,I,lr.-,a;, S

4. Im Pl_emeni"a:t on._

Al e hoe do do isdo mplement dhe quord Thexd.
ch‘aagmv‘cl ma.bﬁ\oesa_ga\gomrprec\ \? it has hex
as o KPVEACOWA;TLJ\OD. . So, we ‘,are_.,,hea.&inﬁ,,.,%r a Pm@mm,_og B

) dhe %\\owl ng. 5\aajoe S

amibxs (hew) g% fheed

S \De uuse"']ae(\ﬁ»‘ca,ncloxcl_) *&c\amau,e oc‘unes‘a‘lllomo.r:j
bin.arb___[M,.&Aem_a,,\o.\,‘gom_*, CTHis nojr,, necessary to in*r.o.c\uce_w.;Q,A....,._,.,;
~_Cowm o.nenr}.._wsgmapkonce Q)r ;_.Aev:;rg._..,_,x‘no\lv dual ,.CQ.vxolilti.on. h<x:
N -ﬁ rsf 5 ~we _have (VP\nP<oc )= \q&<3t e %reve Yy 9,
S m)‘ﬁmba)w&ha\/g'n\ﬁi' _Course:x es*‘a.\;l ishes

L .,W,A,Qv(g;__;q_h?s )  because QE the invariance of @ .

. So > e infkfo..cluce_ a Sema.s:kamﬁWx-\L)anthsggtwjrecl
B Lnjre%er voriable b with 'H/)eglunu)m amvmma.wx A

5 =0 ym(",(,lz{\p,;;._'hF <x) ~nbso) .
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vaiha,“qc we seb 520 A b=0 s which .sml;sfaes%e

invaviont . , ,, ,
Moveover o\.ccoro\ing b e rules o? Ye Yrade , we

inero\u,ce O 5emo.‘>\nore m ('H«e. “vxew\'ml» Cowx\aonen'b >

ivxi"ria“:\ m=1 with accom‘aa,nﬁ{nﬂ SGavoriant:
wm =0 A4 QHP:: x)Pz\TJC) AV b:O .

m ond S wow cons}rijruAe o sp\h\ ‘oikurg Sema‘:hore: 0<m+s <1

will be invariant as we”. | | . | |
From 'Hne '“neorg o? Semap\nores I re.ca,\l\ ‘H/\a:\f,, %r evev:)

invariant o? the s\nape 5=0 v B, we way use thed

B i a wld Pos*as&er*ion o‘? every Ps oFera{-iom
—le. Wwe Moy writle Ps {B} — rovided that we
prove ol B 15 o wald preasserr
oPev’a)fion, —le. We musjr show that we may Lan‘lre

{B} Vs — . U.s‘mﬁ this we now con m:c:vxer‘rm.mL Proc(:]mwxs
?or owoib-x  ond  cause.oc o.s.@\\ows) enj,rire‘g o

Ouooorclivxa to the rules of the trade:

ion op every Vs

cw’)a,i-‘.ac: P
5 \‘L::oc
) {h:oc }
‘D:: b+i ,
3{(3‘:::\%:1) }
Vem |
vsrP'S _
{(szz\np<&> A bso }
3{ \nence, GJ,SO.' \n<ac 5 o
bi=b-4 -
3 L? bso — Vis D b=0 — Vm E_
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; xe=oc+d

© In dhese programs both @ and the variables h can oo
~ be considered as .wa.".\,[arz). ',va,v*ia\o\es, and. erxeg con be
N e..\‘,i,miym:\e,clm,‘, ;Domg so omdl Ao.mi.-url.ng the .,_,OVHD,OTLQ.'}';O,Y\,,,.QS ,

,,v,,‘_A.me(l/\,,,..we,,o,BLodn.: I

camseoc:  Pomy 0 by0> Ve D ba0 > Vm B
even] o be implemented by weans
ot twe Uainar_?sa).m.,sem.ckp‘no‘fes__‘ ond. one in*eger,,.\/&.riak\e.

SOW)M.CL : .-ror & \Wice Q.P.P,,U.CQ:LIQV) o? Yhe dech nigue o-p Yhe
sPlnL \oiharéj.“_.,s.emaPLoye o

~_ Thus, every. eventvarioble co

EF’&'S%— mnn\,oriJrEna \no,ndfz\ \no‘ji: - aooc\ S\aape* +oo\wb<\ 5
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