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Use Tseytin to give a CNF for (W v X?Y :2Z)

V=WvX
X R=(V?Y:2)
Y

7 R

(R (V?Y:2))

R WV X?2Y:Z =
< ) where (V & W v X)



Use Tseytin to give a CNF equisatisfiable with (W v X?Y :Z)

W

y Y, V=WV X
R=(V?Y:Z)

Y

. R

R+~ (VY :2Z))
where V=W Vv X
T (VY 2))
where V=W VvV X
(T (VY :2Z))

(W Vv X?Y :Z) is satisfiable iff A is satisfiable
V=WvVvX

R=WVX?Y:Z)iff

T=WVX?Y:Z)iff
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r < (aVb)
(=rVaVb)A(rV-a)A(rV-b)

r< (b7a: g)
(rvbVv-og)A(rV-bV-a)A(—-rV-bVa)A(-rVvVbVg)

T (VY . Z)



r < (aVb)
(=rVaVb)A(rV-a)A(rV-b)

r< (b?a: g)
(rvov-g)A(rV-bV-a)A(-rV-bVa)A(—rVbVg)
(To (VY :2)
VWX
T (VY : 2Z)

(TNVN=ZTAN(T VYV =V=Y)A(=FY -V VY) A (=FV V V 2)

(W Vv X?Y :Z)is satisfiable iff A is satisfiable



r < (aVb)
(=rVaVb)A(rV-a)A(rV-b)

r< (b?a: g)
(rvov-g)A(rV-bV-a)A(-rV-bVa)A(—rVbVg)
(To (VY :2)
VWX
T (VY : 2Z)

(TNVN=ZTAN(T VYV =V=Y)A(=FY -V VY) A (=FV V V 2)

V& (WVX)

(W Vv X?Y :Z)is satisfiable iff A is satisfiable



r < (aVb)
(=rVaVb)A(rV-a)A(rV-b)

r< (b?a: g)
(rvov-g)A(rV-bV-a)A(-rV-bVa)A(—rVbVg)
(To (VY :2)
VWX
T (VY : 2Z)

(TNVN=ZTAN(T VYV =V=Y)A=FY -V VY) A (=F7 V V Z)
V& (WVX)
(-VVWVX)AVV-W)A(VV-X)

(W Vv X?Y :Z)is satisfiable iff A is satisfiable



r < (aVb)
(=rVaVb)A(rV-a)A(rV-b)

r< (b?a: g)
(rvov-g)A(rV-bV-a)A(-rV-bVa)A(—rVbVg)
(To (VY :2)
VWX
T (VY : 2Z)

(TNVN=ZTAN(T VYV =V=Y)A=FY -V VY) A (=F7 V V Z)
V& (WVX)
(-VVWVX)AVV-W)A(VV-X)

(W Vv X?Y :Z)is satisfiable iff A is satisfiable

(WVX?Y:2)

Y



r < (aVb)
(=rVaVb)A(rV-a)A(rV-b)

r< (b?a: g)
(rvov-g)A(rV-bV-a)A(-rV-bVa)A(—rVbVg)
(To (VY :2)
VWX
T (VY : 2Z)

(TNVN=ZTAN(T VYV =V=Y)A=FY -V VY) A (=F7 V V Z)
V& (WVX)
(-VVWVX)AVV-W)A(VV-X)

(W Vv X?Y :Z)is satisfiable iff A is satisfiable

(WVvX?Y :Z2)
~ (A VYIAVVOAEVVIWVX)IAVV-W)AVV-X)
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Consider the following clauses:
e {A,—B,-C,—-D}
e {-B,-C,D}
o {—A,-B,(C}
e {-A, B,-C}

Explain how the dpll algorithm would
search for a satistying valuation.



models :: Eq a => [Clause a] -> [[Literal a]]
-— returns the list of satisfying valuations
models clauses =

case prioritise clauses of

[ ] -> [[1] -- trivially satisfied
Or [ ] : _ > [1 -- never satisfied
Or [x] o = -— untt clause
[ x :m | m <- models (cs << x) ]
Or (x : xs8): cs —>
[ X :m | m <- models (cs << x) |
++

[ neg x : m | m <- models (Or xs :(cs << neg x)) ]
where prioritise =
sortOn (\(Or xs) -> length xs)



([P A, NB, NC, ND], [NB, NC, PD], [NA, NB, PC], [NA, PB, NC1]] <<P A

Unit clauses
Search Tree



Universal Turing Machine
1937 :
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