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Das erste Ubungsblatt soll dazu dienen, Erfahrungen mit der Entwicklung von Evidenztermen zu sammeln. Es
ist in gewissen Grenzen wie das Programmieren einfachster Algorithmen, bei denen nur die Datentypen als Rah-
menbedingungen vorgegeben sind. Ansonsten haben Sie vollige Freiheit.

Wir werden mogliche Losungen zu Beginn der Veranstaltung am 25.10.2013 besprechen

Aufgabe 1.1 (Evidenz)

Bestimmen Sie mogliche Evidenzterme fiir die folgenden aussagenlogischen Formeln. Wenn es nicht
moglich ist, Evidenz zu konstruieren, geben Sie eine kurze Begriindung oder ein Gegenbeispiel fiir die
Giiltigkeit der Formel an.

l.l-a (P=Q)=(-Q=—P):

1.1I-b (P=Q)=(—P=-Q):

l.1I-¢ =(PvQ)= (=P r—Q):

1.1-d (=Pr—Q)=—-(PvQ):

l.I-e =(=PAr-Q)=(PVvQ):

1.1-f ——P=F:

l.1-g —~PvP:

1.1-h —(Pv-P):

.14 —=(Pv—P):

1.1 (Pv(QAR))=(PvQ)A(PVR):
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Losung 1.1

l.1-a

1.1-b

1.1-d

1.1-e

1.1-f

l.1-g

1.1-h

1.1-i

(P=Q)= (-Q=~P):

The evidence is A f. (Ag. (Ap. g(f(p))))

(P=Q)= (-P=~Q):

There cannot be any evidence. A possible counterexample is ) being 0=0 and P being 0=1

Again there is an alternative argument.

Any evidence for this formula must have the form Af.\g. (Aq. z) for some x : {}, where ¢ is a
variable of type [@]. The only way to construct an element of {} would be using g but for that
we need an element of [P] as input. There is no way to construct that element.

~(PvQ) = (~Pr-Q):

The evidence is A f. (Ap. f(inl(p)), Aq. f(inr(q)))

(=P 7 =Q) = (P Q):

The evidence is Az. (\y. ((case y of inl(p) — z1(p) | inr(q) — x2(q))))

(=P r-Q) = (PvQ):

Any evidence for this formula must have the form Af. in1(p) for some p : [P] or Af. inr(q) for

some ¢ : [@Q] where f is a function in ([ P]x[-Q])—{}. There is no way to construct either p
or ¢ from that function, since f can only construct elements of {}.

—-—P = P:

Any evidence for this formula must have the form Af. p for some p : [P] where f is a function
in [~ P]—{}. There is no way to construct p.

-PvP:

Any evidence for this formula must have the form inl(\p.x) for some x : {} or inr(p) for
some p : [P]. We have nothing in our hands to construct either of the two.

—(Pv—P):

Any evidence for this formula must have the form A\x. z, where z;, : {} whenever z : [P] +
([P]—={})- x can be either inl(p) for some p : [P] or inr(h) for some h : [P]—{}. In both
cases we have nothing in our hands to construct an element of { }.

~—~(Pv-P):

Evidence for this formula must have the form Ah.z, where 2z, : {} whenever h : ([P] +
([P]={}))—{}. At a first glance it seems almost impossible to construct z, solely out of h.
But it is actually possible to construct a valid input z : [P] 4 ([P]—{}) for the function h.

x can be either inl(pg) for some py : [P] or inr(g) for some g : [P]—{}. We can’t construct
po from scratch. To construct g we need to take an input p : [P] and construct an element
xp : {}. The only known way to do that is to apply h to inl(p). Thus g = Ap.h(inl(p) and
zp, = h(inr(g) = h(inr(Ap.h(inl(p))

The evidence is M. h(inr(Ap.h(inl(p))
(Pv(QAR))=(PvQ)A(PVR):
The evidence is Az.(case x of inl(p)— (inl(p),inl(p)) | inr(y) — (inr(yi), inr(y2)))



