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IMP: Syntaktische Kategorien

n € Num
Xx € Var

ac€ AExp:=n | x

lai+ay | a1 —ay | a1 > a»
b € BExp ::=true | false

\a1=a2 ‘ a) <=ap

| not b | by and by

S € Stm ::= skip
|x:=a
| S1; 82
| if bthen S| else S,
| while bdo S
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IMP: Semantische Kategorien

» Ganze Zahlen Z={...,-2,-1,0,1,2,...

» Wertvonn Nn]

» Wahrheitswerte B = {,[f}
» Zustande X Funktionen o : Var — Z

» Variablenzugriff o(x)
» Variablenupdate ofx — V]

ol () = v, falls x = x’'
o), fallsx#x
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IMP: Kompositionale Semantik von Ausdrticken

Semantische Funktion A[—] : AExp — (£ — Z)
Aln] o = Nn]
Alx] o = o(x)

Alay + ax] o = Ala1] o + Alaz] o
A[[a1 - ag]] g = A[[al]] o — .A[[az]] g
A[[a1 * ag]] g = .AIICZ]]] (O A[[az]] g
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IMP: Kompositionale Semantik von Ausdrticken

Semantische Funktion B[-] : BExp — (X — B)

Bltrue]o =u
B[false]o =ff

falls Afa;] o = Alaz] o

i,
Blor = ar] o = { . falls AJai] o # Alaws] o

falls .A[[al]] o< .A[[az]] g

Bla) <= ax] o = "
, falls Afa;] o > Afaz] o

Blnot b]o = - B[b] o
B[b1 and by] o = B[bi1] o A B[b2] o
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Transitionssysteme

(I, T,r>)
» Menge der Konfigurationen T'
» Menge der terminalen Konfigurationen
» Transitionsrelation ©> C (I'\7T) x I’

» Deterministisches Transitionssystem
falls v >+ und v > +”, dann o/ = "

» Festgefahrene Konfiguration y € '\ T
es gibt kein +/, sodaB v > v/
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IMP: Natlrliche Semantik von Anweisungen

Konfigurationen (S,0) e Stmx X, o€ X
Terminale Konfigurationen o € X

Transitionen (S,0) — o’

(skipns) (skip,0) — 0
(assignns) (x :=a,o) — olx — Afa] o]

(S1,0) — o1 (S2,01) — 02

Se
(590s) (815 S2,0) — o2
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IMP: Natlrliche Semantik von Anweisungen

" (51,0) = o1 )
(if%) . , falls B[p]o =n
(1f bthen S) else 8,0) — 0]
Sr,0) — o
(iffr) . (52,0) = 02 , falls B[b]o = ff
(1f bthen S) else $,0) — o
_ (S,0) — o' (whilebdoS,d') — o
(whilel,) , falls B[b] o =1t

(while b do S,0) — o”

(whilefly)  (while bdo S,0) — o, falls B[b]o =ff
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