fundamentnl Pmpc.kz 4 LR for <y -
T Tk e;b% W loc(e) € o,

\

tham ‘,—l’ e/é;QNQ:{Z?/.

More, w\mﬂ\g, \f rﬂ‘ﬁ‘t\g !—e,:hg' it

loc(e) Sev, Tham
[+ & éfd\,\)ez > [k Q@‘/l}é;dueﬁz{q}:k\j’

Yroved bwj oo, vk each gb)’\"ﬁ\&\b Constwdt &F g1y

8 FPe’lér € -
(Se,@ lQ)PR/B??(Vﬁ)' ﬁg/

Tovr example ...




j:f-’ ﬁ]clt\ﬂ\'*h.jvl;hﬁ\ FeS e {:!77' ’
Hrom
\-}—G‘W\'F-f(?t‘hél)'a*f (F""‘ ]():(O.:J%) se!) :%y\-—b‘l:gz

m&g IS Vvovcé) Via & SW\Pm“cwv\t "ompadness
propenty & <s, 5, vwwxftl@?




An unwinding theorem

Given f : ty, > ty,,z : ty,; = e2 : ty,,
foreach 0 < n < w define f,, € Prog;, —>,, by:

fo Sfunf=(z:ty,) > fzx

fnr1 = fun(z : tyy) -> e2[fn/f]
fw 2 fun f = (z : ty,) —> es.

Then for all f : ty, —> ty, = e : ty and all states s

s,e[fu/f14 iff In > 0. s,e[fn/f]{.

(PW&(L - See OS & PE, Theorem §-3 )
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uvxwi@{r\?_ﬁ:wmw iw\p\its
fia ST \dn( f
fi = a4 = \V/V\( J[w



uvxwi@{r\?%w "V"\)D\"tS
L) < 8 = Vol efi/fl<y 9)

T\/\o,s,a "§\7V\+0\0.9'\“c O\IQ'VN'SS’\' )o{\'ﬁtg: WPWP\ZQ'\QS
pwvide a direck link 1 |
C)-\p- Cj/\ﬂiv\—- C/OW\?\QJ-G ?0\4/')‘1 OL\ YO 3 n

dendrnlione\ semanhcs .



Some observahons

o S'wv\p\ej optm}\'ww\l Semoutics  does b
imply  Simples properties !
Cin pohcnlar, Dwpesties 5{’— (CLrsion Can be
Sulstle. )

® Nt mu SOS 's oue Q&\V\o\“/g/ Covx\/em{emk
for pwsts

o e "glwst" o Doveain Tin "
OpUT oa/\mu%-» bi& 'p\/b&% mms .



Second PMAC 0‘%‘5’& Cowse is based on

Sebon 3
\\

AMP, ) RQJWhWMi Propeiies o:@ Domarins,
:D\{loM\m X Ovvv\PwM-.m 23(1996)66-90.

(S@»@ Ao the Abomns ’QT/L haind bodle,
Chaptes on Domain W%)



Rewursive Domain Eﬂmh'ms

O \,o\/uy do we (scmmnhu‘s\s) need b
Solve tham, [

.wwwyisitwbh&?



Denctabivnal Semavtics as o kool for-
reasoning obowt Contextual equiv. =
Regquire ¢ mathematical shucture, D plus
opurkions on D for e prog. IM‘3~ Constucke
permitting, Composiinal  definition 2
el c D dunétabion o program phrse ©
Hok is ok Wast Oompw&‘mkovxo\“%, OW(QqW :
Le)d =[e,]eD D iy &

(E T=L7 coincii Al ot x ) is colled ful oJas\md—im)




Denctabivnal Semavtics as o kool for-

reasoning abowt Contexctual QUIV. =
‘domain”
Regquire « mathematical shucture, D/p ns
opurkions on D for e, PngM\g Constructe
g*‘e’\(?) lead o use of
recwrsively defined domaing )
given domain congbruction D 9(D
seek domain D= recX. T(X) whidh
1S “minivak” it pwye»/l—j/]) % @(D)

~ / ,
ISomorphisym




Denctabivnal Semavtics as o kool for-

reasoning, obowt Contextual Quiv. =
Regquire « mathematical shucture, D/p ns
opurkions on D for e, pw?low‘g Construdte
Cgo@lem(?) lead to use of
recwrsively defined domaing )
given domain congbruction D 9(D
seelk dwaaiy\ D= recX. (X)) whida
\S “m(v/;\immk‘ with popety, D ~ §(D)

kV]ﬁ(’.Ae,d j%v Ovmpml'mﬁmal ao(utumoy res WS




Example,

'Dovv\am E for dundtrhons o expressions

oW W\b lAS\ o S\‘D\(ng,e; |oc_a,{-\m
& v\ol&.@’ odes G Fuhbhions s ink

E% ‘% Swdh o LKPreESson iny Olamd,

ety = el (fan G:ink) > %) in
y:= (fun Guiint) = if %20 benT else ("y)(a-1))
(‘.3)42

OOMPV\.'(Q,Q 42 ]. _‘




Example,

Dovv\auvx E for dinstrhons o expressions
/fw hol&“v\\%/ owny It us\ o Stomnge location

odes of 4w d’\ons € — int
{d@vxﬁ’ro\hmsoé apessons £ 2 S —(Z x )

danstobions & stdes S o \ ool
JQ/W\%\W\{



Examp le

'Dovvxam E Afor dundtrhons oF expressions

oW lV\b lAS\ o S\'om&o |oc_au{-\cm
& v\ol&.@’ odes G Fuhbhions s ink

densiobions o expessins E 2 S —(7Z x Q)
{o\mﬁv\h\ms hshodes S >~ 7 -~ \ ool

ﬁ/W\(/%@'\/\S
o med E = [‘5) where
D) & Z>O))=(Zx(Z~())

(FF — wears ol paskiol o, thes 0 such s Eaicl, b, (ot




(assic example : umbjped \-ca\lanlus

Given iso 1: D= D—=>D one an give
donGohims o M-terms
'23:::76 lxltl{:t

as  euments [t J]()KG%D i |
variables o J‘e"ﬂ'i& D

o Lx]p = @(36)

o CAxt]p = (o{eD}—)lI?::D(Q[de]))

o [ttDp z([}]())([eﬂ(o)

ni



(assic example : umhjped \-ca\lanlus

Given iso 1: D2 D—=D one can aive
donGohims o M-terms
'23:::76 lxltl{:t

as  lumenks U__,{:J]() € D
bw%'tmredsmwsik‘k
(0&120~0; and i ID]21, Y
ID~D|2 ID~1|=[&D] >|D)
&Cﬂhl’OrB




H‘SW ~ Seleched h\'gklfz}(ts

Stk || Plotion (1969) of prpehies

X cty
Dentiakioral somantics n CanOV\'es JF 1
domams = por Ay, odered Sebs tath
(0& elwment, lubs o chaing; ...
Xg Covhivuons FVW\LHMS = mmnstong, fwv\ul‘fms
presevivy, lwos o chaunss
_)fe,wu ff(/m hons  allawg
'Possi)oglﬂb, 6( Hﬁ\'vxg,s



Hfsw ~ Seleched h\'gl\l{?ats

ootk || Plobkan (1969)

" Lintt- ot comstmckion o tec X. § (X)
as inverse limit € vaeks’

D, <= D, < D, <_TE' .. t-ecX,”'gf(x)

'C‘l-l'-)' ‘@EDOB i(on) -“UGTDDnl
Vn.TT,,(o{M),._g(n}



HiSt‘ovlj, ~ Seleched h\'g“fz}fts

\Navd ;\.a\/tmann ; Sm?l*«-P\ol:k'm (_IQ 82)

Use 6(1 ovdar - enndhed m}regp H/LQtMJ/
to pmviko/ A g&vm\( “"mmew:gll j%r e
(imt-colimb  construction o@ recX.Q(x).

= ganorahestion to So\\/i\na, domain
\?,(‘\LO\HD'V\S Wt WamWs av\J
re cm{ve(/\] detindd  domain constuction
(Mnasted dakatypes™; G ADTs, ... )



HiSt'OVIj/" Selected h\’ﬂ“{z}(ts
heyd (1992)  Gategprical aniomatizatin of
Fec X. QCX) Vi, Néhon (FF "aigdom\'c, Cowpor Fess
¥ A 'Fl‘et djalgebyus“.

= ImaKed ?W4S adequa
w.r:‘:\. pemfional imanh’cs (O%M P)
iV\clMd—\'GV\/ coinduchon Prineaples
fw H LB Jomains (F‘m)AN\P>






