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Problem 1 (DPLL(LA)) (10 points)Refute the 4 
lausesx < 5 _ y � 6, x0 � x+ 1, x0 > 6, y > 2x0via DPLL(LA) using the Fourier-Motzkin pro
edure.
Problem 2 (Minis
oping) (10 points)Transform the following formula into 
lause normal form using minis
oping,:[9x8y 9z (R(x; x) _ (P (y) ^R(x; y) ^Q(z)))℄i.e., generate a negation normal form, apply minis
oping, do variable renam-ing, apply standard Skolemization, and then transform the resulting formulainto 
lause normal form.
Problem 3 (Orderings) (6 + 6 = 12 points)As usual, x, y, z denote variables and a, b 
onstants.Part (a) For the following term pairs, �nd if possible a pre
eden
e for theLPO su
h that the left term gets larger than the right term. If the terms
annot be ordered using the LPO, please provide a justi�
ation.� h(a), f(g(b); h(b))� f(f(x; y); h(z)), f(g(y); f(x; z))� g(h(x)), g(f(x; x))Part (b) For the following term pairs, �nd if possible a pre
eden
e and weight-ing fun
tion for the KBO su
h that the left term gets larger than the rightterm. If the terms 
annot be ordered using the KBO, please provide a justi�-
ation.� h(a), f(g(b); h(b))� f(g(x); g(y)), g(f(h(y); h(x)))� h(g(f(x; x))), g(f(h(x); h(x)))
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Problem 4 (Superposition) (16 points)For the following given superposition rule and premise(s), determine the max-imal literal(s) using an LPO with pre
eden
e f > g > h > a and 
ompute one
on
lusion if the rule is appli
able. If the rule is not appli
able at all, justifywhy. Che
k ordering restri
tions a priori (before appli
ation of the uni�er).No sele
tion. No self inferen
es.� Positive Superposition:h(x) � g(x) _ h(h(x)) 6� x f(x; y) � h(a) _ h(y) � f(g(a); f(x; y))� Negative Superposition:f(x; y) � h(y) _ f(x; y) 6� y f(x; y) � h(x) _ h(x) � g(x)� Equality Resolution:f(y; x) 6� f(g(y); g(x)) _ f(h(x); y) 6� h(y)� Equality Fa
toring:h(f(x; z)) � g(x) _ f(g(z); y) � h(x) _ f(x; z) � z
Problem 5 (Rewriting) (10 points)Consider a 
lause set N [ fh(x) � xg. Show that N 
an be e�e
tively trans-formed into a 
lause set N 0 using the 
lause h(x) � x su
h that N 0 does not
ontain the fun
tion symbol h, and N [ fh(x) � xg is satis�able i� N 0 issatis�able.
Problem 6 (Model Constru
tion) (12 points)Consider an LPO with pre
eden
e f > g > h > a > b and 
ompute R1 forthe following ground 
lause set. Determine the maximal terms, literal(s) ofthe 
lauses, put the 
lauses in as
ending order and �nally 
ompute R1.f(a; b) � h(a)h(f(a; b)) � h(b) _ f(a; b) � bf(a; b) 6� a _ f(h(a); b) � ba 6� h(a)g(b) � h(a) _ g(a) � h(g(a))
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Problem 7 (Semanti
s) (10 points)Prove that the disequation f(f(f(a))) 6� f(a) is false in any ��algebra Awith jUAj � 2.
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