TECHNISCHE
UNIVERSITAT
DRESDEN

Faculty of Computer Science Institute for Theoretical Computer Science, Chair for Automata Theory

Fuzzy Description Logics
Exercise Sheet 7

Dr. Rafael Penaloza / Dr. Felix Distel
Winter Semester 2011/2012

Exercise 1

Assume that we have selected x; 1 such that rZ(x;, x;41) > 1 — 0.2A%(x;) as described in
the tutorial.

We show that then 0.4A%(x;) < A (x;41) < 0.6A%(x;) holds (This claim is different from the
tutorial).

Then from (AC Vr.(AU A), 1) we obtain

>09 <09
AT(x)) < (%, Xig1) = 2AT(Xi41)
= 1= (%, Xi31) + 2A (xi41)
< 0.2A%(x;) + 2A% (xi41).

Thus AZ(x;) — 0.2AT(x;) < 2A%(x;41) and therefore 0.4A% (x;) < AT(Xj41).
Likewise, from (3r(AU A) C A, 1) we obtain
AT(x)) > sup rF(x,y) @ (2A%(y))
yeAL

> rh (X, Xig1) @ (AT (Xi41))

= max{r’(x;, Xi31) + 2A%(x;41) — 1,0}

> (X, Xig1) + 2AT (Xiga) — 1

> 2A%(xi41) — 0.2A7(x;)

Thus AZ(x;) + 0.2AT(x;) > 2A%(x;41) and therefore 0.6A% (x;) > AL (xj,1).

We have thus proved that 0.4A% (x;) < A%(xi41) < 0.6AZ(x;) holds for all i € N. With xg = &
and knowing that AZ(xp) = 0.4 we obtain a sequence (X;);eyn such that for all / € N it holds
that AZ(x;) > 0 and AT(x;) > AT(x;41). Hence there must occur infinitely many truth values
inZ.



