
Helsinki University of Te
hnology, Laboratory for Theoreti
al Computer S
ien
e TJTik-79.144 Logi
 in 
omputer s
ien
e: foundationsExamination, January 9, 2001Assignment 1 Answer and justify brie�y, but exa
tly.(a) Does the following hold: propositional logi
 is de
idable.(b) Does the following hold: the empty 
lause 2 
an be obtained from the
lauses fP (x; y); P (y; x)g and f:P (z; z);:P (w;w)g by resolution.(
) Does the following hold: if a set of senten
es � has at most one model,then it holds for ea
h senten
e � that � j= � or � j= :�.(d) Does the following hold: a senten
e � has at most as many subsenten
esas it has atomi
 senten
es and 
onne
tives (:,^,_,!,$).Assignment 2 Examine if the given 
laim holds using semanti
 tableaux.If not, justify by giving a valuation/stru
ture (a 
ounter example).(a) j= (:B ! :A)! ((:B ! A) ! B)(b) f8x9y(P (x) ! Q(y));8xP (x)g j= 8yQ(y)(
) f8x(A(x) $ :B(x));8x(B(x)$ :C(x));8x(C(x)$ :A(x))g j=8x(A(x) ^B(x) ^ C(x))Tableau proofs must 
ontain all intermediary steps !!!Assignment 3 Show that the senten
e9x(R(x) ^ :R(f(f(x))))! 9x(R(x) ^ :R(f(x)))is valid by linear resolution.Assignment 4 Let the predi
ate M(x; y) mean that a person x has met aperson y, and the predi
ate S(x; y) that a person x is si
k of an infe
tiousdisease y.(a) Use the predi
ates given above to de�ne a predi
ate D(x; y) whi
hmeans that a person x is in danger of infe
tion by a disease y.(b) Consider the following database.M(valentine; ronald) S(valentine;
u)M(lilian; ronald) S(harry; 
hi
kenpox) _ S(ronald; rubeola)M(harry; lilian)Use semanti
 tableaux to show that somebody is in danger of infe
tionby �u and 
hi
kenpox, or by �u and rubeola. The tableaux proof mustbe based on the database and the de�nition of the preid
ate D(x; y).The name of the 
ourse, the 
ourse 
ode, the date, your name, yourstudent id, and your signature must appear on every sheet of your answers.


