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Exercises

1. Determine the satisfiability of the following Horn formulas.
@ (Top)A(T=o9A(s=> LAPAgAT = L)ANE—= g A (T 2 u)A(u—t)
(b) (gAs—=p)APAt—=LDAP=>OA(T =9 AT —=8)A(T =71)

2. (a) Extend the lemma on slide 29 with a fourth item for implication by transforming the formula

o< (Y —x)

into an equivalent CNF consisting of at most three clauses.

(b) Use Tseitin’s transformation to compute an equisatisfiable CNF of the formula

(p—=q)Ar)V=(p— 1)

3. Find the missing clauses such that the formula a <> ((p — ¢) A (=p — 7)) and the CNF

(avpV-r) A

A

A (maVpVr)

are equivalent.

4. Consider the map of Germany

hheswig Holstein

Nisdersachsan

HordrheinWstfalen

Rhemland Plalz

Baden Warmemberg

jussen

Mecklenburg¥arpammenn

Sachsan Anhak

(a) Construct a CNF formula that is satisfiable if and only if the map of the Germany is 3-colorable.
(b) Encode the formula of part (a) into DIMACS format and use a SAT solver to determine whether

Germany is 3-colorable.


https://lms.uibk.ac.at/auth/RepositoryEntry/6008537210/CourseNode/113169626718544
http://cl-informatik.uibk.ac.at/teaching/ss26/lics/slides/02x1.pdf#page=29

