— b=t A
FRRIELRR
denotational semantics

JO9 S LDEMRIFEBRE(2)

KRNI ERER
8% RIZ

0 RAHEKRRTIE. TRITSLDERLTNDE
KT DIDEXEAT TS,

T \
[[A]]

I I I
I I [TA+21 |
| [2B+ClY |

| [A:=A+2]

I I I
I\

[[ if A>0 then --/]]

e
> >
;1
S
@
\

37~ denote, denotation

0O BXERIPEKELTIELRELTWWSHDZ, TOERDE
= (denotation) % 4 L\ IR REIE L (denotational
meaning) % %\ &5 ERIE K (extensional meaning)
&LV,

o f=&& I,

[EDRHE I EWVSEIL. KIERODEZREEZRTT D,
[FRIEVSEIL. EE MM (FO. HEFTEEDMA. ...}
ERTT Do

o CheERLCESIZ. while X=>0 do... D&53ETATS LM
RTRTDEDE. EVHTAHAILETEREZ-ETYSEDDON
R RBUE KR (denotational semantics),

WREE=0OY5 53T FEE little

While707 5 LATERUYRLARBLZD T, 35D L/IMEER
DEXDEE little ZEX 5.

oZEH = A[B|---|Z
o = o= 0| % | succ X
oX = Z#H:==|begin X;X end
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1. &[0](o) =0

2. E[v](o) = o (v) VIZHEEH
3.

Elsucc el(o) = &[el(o) +1  eldHsR

Bl cEZEHX, yIZ5, 10 EXIGSEREEET S,
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ThHE
Elsuce xJ(o) = ExI(o) + 1
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1. Cv:=e](0)
= update(o, vi—£&[el(0))

update( o ,v—a) [XIRE oD EHVADEI L TDHv—alZE
BL-#HERZRY,

2. C[begin c;;c, end] (o)
= €[c,l(€Clc,I(o))
3. €[for e times do c od](o)
= iterate(Clc], &le] (o), o) aE
/—)%
iterate(c,a,0)Il& o2 c & aBIELI=#ERZ c(c(---c(0)---))
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Clr] (o) = update(o, y—Elsucc x] (o) )
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Elsuce x] (0)= &[ x] (0)+1
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=a+1
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e[rl (o) = update(o, y+ a+1)
={x—a, yr—a+1}
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15“ 70454 T = begin y:=succ x; x:=y end
BE o={x—ay-bl D&ZF ClMNocEKRDE,

e[y:=succ x](p) = update(p, y+ &[succ x] (o) )
= update(p, y— p(x)+1)
2FY, efy:=succ x]]=‘/1p.update(p, Yy, pP(X)+1 )‘
EHRIZ,
e[x:=y] (p) = update(p, xi— E[ y] (p) )= update(p, xi—p(y) )
2FY, e[x:=y] = ipupdate(p, x—p(y))|

&£oT
e[ T J(o) = e[begin y:=succ x; x:=y end] (o)
e[x:=y]ely:=succ x] (o))
{j(/lp.update(p, xt—p(y)))

{(Up.update(p, yr>p(x)+ 1))\({x —a y—bhH}P}
{Ap.update(p, x—p(y))}({xt—a, y+—a+l})
{X—a+l y—»a+l}
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16'] 7R4s 5L T =for x times y:=succ succ y od&
IREE o={x—a,y—~blD&E C[[N(0) FXRH &K,

elri(o)=iterate(€ly:=succ succ yl, €x](o), o)
EXI(0)= o(x)= {x+ra,yrb} (x)=a
Cly: =succ succ y] (p)
=update(p, yrE[succ succ yl(p) )
=update(p, yrp(y)+2)
&l succ succ Yl (p )= Elsucc yl(p) + 1
= (Elyl(p) +1)+1=(p(y)+1)+1=p(y)+2
elrl(e)= iterate(Ap.update(p, yp(y)+2), a, o)
= {(Ap.update(p, yrp(y)+2)) --*
{(rp.update(p, y-p(y)+2))
{(p.update(p, yp(¥)+2))(IX—~a,yrb})}}---}
= {(hp.update(p, yr>p(y)+2)) *--
{(tp.update(p, yrp(y)+2)) (Ixr>a,ytr>b+2})}---}
= {x+a, yrb+2a} 14

B o={x—a}lcxlL. ROTOTSLOEKRESZ &,
ol,=

X:=SUCC SuccC succ X
ol,=

begin x:=succ x ; x:=succ x ; od
ol,=

for x times do

for x times do x:=succ x od
od
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