Solution to Homework 31

Homework 31. On the example of the formula (aVbV—-cV-d) & (—aV—bV-c),
show how checking its satisfiability can be reduced to checking satisfiability of
a 3-CNF formula.

Solution. Following the general algorithm, we introduce a new variable 74
meaning a V b, and replace the original formula with the formula

(aVb=r1)&(r1V-cV-d) & (—aV bV —e).
Then, we replace the part a V b = r; with the corresponding CNF formula
(avVbV-r)&(aV-bVry)&(-aVbVr)&(—aVv -bVr).
The resulting formula is:
(avVbVv-r)&(@V-bVr)&(-maVbVr)&(-aV-bVr)&

(riV-eV-d)&(—aV-bV-c).



