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SMT-solving example

m We use enumeration and propagation in DPLL-style for the search,
and CDCL-style conflict resolution for backtracking.

m We use watched literals to speed up propagation.

m We use VSIDS as variable ordering heuristics and assign the value
false to decision variables.

m In VSIDS, to order variables with the same activity value, we use the
lexicographic order; in our example this will be a < b < ¢ < d.
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ca:(avbV-ac)ANe:(bVe)Ac:(—mavVbV—ac)Ac:(aV—-bVc)A
c:(aVv-ecVvd)Ac:(—cV—d)
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Example — Watchlists

ca:(avbV-ac)ANe:(bVe)Ac:(—mavVbV—ac)Ac:(aV—-bVc)A
c:(aVv-ecVvd)Ac:(—cV—d)

Watch lists:

a:
—a:
b:
-b:
c:
-C:
d:
-d

Satisfiability Checking — Prof. Dr. Erika Abraham (RWTH Aachen University) WS 19/20 4 /1



Example — Watchlists

ca:(@avbV-c)ANe:(bVe)Ac:(—mavVbV—ac)Ac:(aV-bVc)A
c:(aVv-ecVvd)Ac:(—cV—d)

Watch lists:

a.
—a .
b: Cc1
-b:
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Example — Watchlists

ca:(@avbV-c)ANe:(bVe)Ac:(mavVbV—ac)ANc:(aV—-bVc)A
c:(aVv-ecVvd)Ac:(—cV—d)

Watch lists:

a.
—a.

b: C1,C
—b:

c. C
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Example — Watchlists

a:(@avbVv-c)Aa:(bVe)Ac:(maVbV—c)ANcy:(aV-bVc)A
¢ :(aVv-ecVvd)Ac:(—cV—d)

Watch lists:

a.
—a: C3

b: C1,C2,C3
—b:

c. C
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Example — Watchlists

a:(@avbVv-c)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVc)A
c:(aVv-ecVvd)Ac:(—cV—d)

Watch lists:
a. C,¢
—a: c
b: C1,C2,C3
-b: ¢
c. C
—C:
d:
—d :
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Example — Watchlists

a:(@avbVv-c)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVc)A
¢ :(aVoeVvd)Ac: (—cV—d)

Watch lists:

a: C1,G,C

—a: C3
b: C1,C2,C3
-b: ¢
c. C
-Cc: Gy
d:
-d :
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Example — Watchlists

a:(@avbVv-c)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVc)A
¢ :(avVoeVvd)Ac: (zeV d)

Watch lists:

a: C1,G,C

—a: C3
b: C1,C2,C3
-b: ¢
c. C
-C: GC5,C
d:
-d : Co
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Example — Activities

a:(@avbVv-c)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVc)A
¢ :(avVoeVvd)Ac: (zeV d)

Watch lists:

a:
—a:
b:
-b:

C1,C4,C5
c3
C1,C2,C3
C4

%]

G5, Co

C6

Activities
(increment=1):

Q O T L
O O O o
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a:(@avbVv-c)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVc)A
¢ :(avVoeVvd)Ac: (zeV d)

Watch lists: Activities Trail:

(increment=1):
a: C1,G,C

—a: G a 0
b: C1,C2,C3 b 0
-b: « c 0
c. C d 0
-C: GC5,C
d:
-d : Co
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a:(@avbVv-c)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVc)A
¢ :(avVoeVvd)Ac: (zeV d)

Watch lists: Activities Trail:
(increment=1):
ai €,C,C DL1: —a:NULL
—a: ¢ 2 0
b: C1,C2,C3 b 0
-b: « c 0
c. C d 0
-C: GC5,C
d:
-d : Co
Decide —a
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a:(@avbVv-c)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVc)A
¢ :(avVoeVvd)Ac: (zeV d)

Watch lists:

a:
—a:
b:
—b:
c:
—c:
d:
—d :

C1,C4,C5
c3
C1,C2,C3
C4

%]

G5, Co

C6

Propagate —a in

Activities Trail:

(increment=1):
DL1: —a:NULL

Q O T L
O O O o

Satisfiability Checking — Prof. Dr. Erika Abraham (RWTH Aachen University) WS 19/20 6/1



a:(@avbVv-c)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVc)A
¢ :(avVoeVvd)Ac: (zeV d)

Watch lists:

a:
—a:
b:
-b:
c:
-C:
d:
-d

Propagate —a in

C1,C4,C5
c3
C1,C2,C3
C4

%]

G5, Co

C6

Activities Trail:

(increment=1):
DL1: —a:NULL

Q O T L
O O O o

c:(avbV-c)
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a:(avbVvoo)Aa:(bVe)Ac:(maVhbV—c)Ac:(aVabVc)A
¢ :(avVoeVvd)Ac: (zeV d)

Watch lists: Activities Trail:
(increment=1):
a: o CaCs DL1: —a:NULL
—a: ¢ a 0
b: C1,C2,C3 b 0
-b: « c 0
c. C d 0
-C: GC5,Ch,C1
d:
-d : Co

Propagate main ¢ :(aVbV-c) = (avVbVc)
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a:(avbVvoo)Aa:(bVe)Ac:(maVhbV—c)Ac:(aVabVc)A
¢ :(avVoeVvd)Ac: (zeV d)

Watch lists: Activities Trail:
(increment=1):
a: o, CaCs DL1: —a:NULL
—a: ¢ a 0
b: C1,C2,C3 b 0
-b: « c 0
c. C d 0
-Cc: GC5,Ch,C1
d:
-d : Co

Propagate —a in cs:(avobVe)

Satisfiability Checking — Prof. Dr. Erika Abraham (RWTH Aachen University) WS 19/20

6/1



a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
¢ :(avVoeVvd)Ac: (zeV d)

Watch lists: Activities Trail:
(increment=1):
a:. o, Cs DL1: —a:NULL
—a: ¢ a 0
b: C1,C2,C3 b 0
-b: « c 0
c: ©,G d 0
-Cc: GC5,Ch,C1
d:
-d : Co

Propagate —a in c:(avobVve) —(avabVve)
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
¢ :(avVoeVvd)Ac: (zeV d)

Watch lists: Activities Trail:
(increment=1):
ai o144 Cs DL1: —a:NULL
-a:l G 2 0
b: C1,C2,C3 b 0
-b: « c 0
C: €, d 0
-Cc: GC5,Ch,C1
d:
-d : Co
Propagate —a in e (aVvVocvd)
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
¢ :(aVoecVvd)Ac: (zeV d)

Watch lists: Activities Trail:
(increment=1):
ai o4, o5 DL1: —a:NULL
-a: G P
b: C1,C2,C3 b 0
-b: « c 0
c: o,c d 0
-Cc: GC5,Ch,C1
d: Cy
-d : Co
Propagate —a in c:(avoevd) = (avoecvd)
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
¢ :(aVoecVvd)Ac: (zeV d)

Watch lists:

a:
—a:
b:
-b:
c:
-C:
d:
-d
Decide —b

a3
C1,C2,C3
C4

€2, C
C5, Co, C1
Cs

C6

Activities Trail:

(increment=1):
DL1: —a:NULL

DL2: —b:NULL

Q O T L
O O O o
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
¢ :(aVoecVvd)Ac: (zeV d)

Watch lists: Activities Trail:
(increment=1):

a: DL1: -a:NULL
-a: a 0 DL2: —b:NULL
b: C1,C2,C3 b 0
-b: « c 0
c: O, d 0
-Cc: GC5,Ch,C1
d: Cs
-d : Co

Propagate —b in

Satisfiability Checking — Prof. Dr. Erika Abraham (RWTH Aachen University) WS 19/20



a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
¢ :(aVoecVvd)Ac: (zeV d)

Watch lists: Activities Trail:
(increment=1):

a: DL1: —a:NULL
-a: a 0 DL2: —b:NULL
b: ci,0,C3 b 0
-b: « c 0
c: O, d 0
-Cc: GC5,Ch,C1
d: Cs
-d : Co

Propagate =bin ¢ :(aV bV 2c)
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
¢ :(aVoecVvd)Ac: (zeV d)

Watch lists: Activities Trail:
(increment=1):

a: DL1: —a:NULL
-a: a 0 DL2: —b:NULL
b: ci,0,C3 b 0 —-Cc:q
-b: « c 0
c: O, d 0
nC: G5,GC6,C1
d: Cs
-d : Co

Propagate =bin ¢ :(aV bV oc) — assign ¢
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
¢ :(aVoecVvd)Ac: (zeV d)

Watch lists: Activities Trail:
(increment=1):

a: DL1: —a:NULL
-a: a 0 DL2: —b:NULL
b: c1,0,c3 b 0 —-Cc:q
-b: « c 0
c: O, d 0
nC: G5,GC6,C1
d: Cs
-d : Co

Propagate —b in c:(bVe)

Satisfiability Checking — Prof. Dr. Erika Abraham (RWTH Aachen University) WS 19/20



a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
¢ :(aVoecVvd)Ac: (zeV d)

Watch lists: Activities Trail:
(increment=1):

a: DL1: —a:NULL
-a: a 0 DL2: —b:NULL
b: c1,0,c3 b 0 —-Cc:q
-b: « c 0
c: O, d 0
nC: G5,GC6,C1
d: Cs
-d : Co

Propagate —b in c:(bVe) — 4conflict!
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
¢ :(aVoecVvd)Ac: (zeV d)

Watch lists: Activities Trail:
(increment=1):
a: DL1: —a:NULL
-a: a 0 DL2: —b:NULL
b: c1,0,c3 b 0 —-Cc:q
-b: « c 0
c: ,C d 0
-Cc: GC5,Ch,C1
d: Cs
-d : Co

Conflict resolution:
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
¢ :(aVoecVvd)Ac: (zeV d)

Watch lists: Activities Trail:
(increment=2):
a: DL1: —a:NULL
-a: a 01 DL2: —b:NULL
b: c1,0,c3 b 01 —-Cc:q
-b: « c 01
c: ,C d 0
-Cc: GC5,Ch,C1
d: Cs
-d : Co

c:(bVc) ci:(avbVv—ic)
cr:(avb)

Conflict resolution:
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
c:(avVocVd)Ac:(meVad)Ac :(aVvb)

Watch lists: Activities Trail:
(increment=2):
a: ¢ DL1: —a:NULL
-a: a 1 DL2: —b:NULL
b: c,c,c3,00 b 1 mlole]
-b: « c 1
c: ©,C d 0
-Cc: GC5,Ch,C1
d: Cs
-d : Co

Add conflict clause

Satisfiability Checking — Prof. Dr. Erika Abraham (RWTH Aachen University) WS 19/20



a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
c:(avVocVd)Ac:(meVad)Ac :(aVvb)

Watch lists: Activities Trail:
(increment=2):
a: ¢ DL1: -a:NULL
—a: G a1 DE2T ob-NUTT
b: C1, €2, C3,C7 b 1 M
-b: « c 1
c: ,C d 0
-Cc: GC5,Ch,C1
d: Cs
-d : Co

Backtrack to DL1
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
c:(avVocVd)Ac:(meVad)Ac :(aVvb)

Watch lists: Activities Trail:
(increment=2):
a: ¢ DL1: -a:NULL
—a: ¢c a1 b:cy
b: C1, €2, C3,C7 b 1
-b: « c 1
c: ,C d 0
-Cc: GC5,Ch,C1
d: Cs
-d : Co

Assign b at DL1 by ¢;
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
c:(avVocVd)Ac:(meVad)Acr:(aVvb)

Watch lists:
a. o6
—a:
b: C1, €2, C3,C7
—b: ¢
C: ©,C
-Cc: GC5,Ch,C1
d: Cs
-d : Co

Propagate b in

Activities Trail:

(increment=2):
DL1: —a:NULL

bZC7

Q O T W
O = =
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
c:(avVocVd)Ac:(meVad)Acr:(aVvb)

Watch lists: Activities Trail:
(increment=2):
a: ¢ DL1: -a:NULL
—a: ¢c a1 b:cy
b: C1, €2, C3,C7 b 1
-b: « c 1
c: ,C d 0
-Cc: GC5,Ch,C1
d: Cs
-d : Co

Propagate bin ¢ :(aVobVc)
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
c:(avVocVd)Ac:(meVad)Acr:(aVvb)

Watch lists: Activities Trail:
(increment=2):

a: ¢ DL1: -a:NULL
—a: ¢c a1 b:cy

b: c,c,c3,07 b 1 c: ¢
-b: « c 1

c: ,C d 0
-Cc: GC5,Ch,C1

d: Cs
-d : Co

Propagate bin ¢ :(aVobVe) — assign ¢
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
c:(avVocVd)Ac:(meVad)Acr:(aVvb)

Watch lists: Activities Trail:
(increment=2):

a: ¢ DL1: -a:NULL
—a: ¢c a1 b:c

b: c,c,c3,07 b 1 c: ¢
-b: « c 1

c: ,C d 0
—Cc: GC5,Ch,C1

d: Cs
-d : Co

Propagate c in
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
c:(avVocVd)Ac:(meVad)Acr:(aVvb)

Watch lists: Activities Trail:
(increment=2):

a: ¢ DL1: -a:NULL
—a: ¢c a1 b:c

b: c,c,c3,07 b 1 c: ¢
-b: « c 1

c: ,C d 0
—Cc: (C5,Ce,C1

d: Cs
-d : Co

Propagate c in ¢ :(aV ocVd)
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
c:(avVocVd)Ac:(meVad)Acr:(aVvb)

Watch lists: Activities Trail:
(increment=2):

a: ¢ DL1: -a:NULL
—a: ¢c a1 b:c

b: c,c,c3,07 b 1 c: ¢
-b: « c 1 d:cs

c: ,C d 0
—Cc: (C5,Ce,C1

d: Cs
-d : Co

Propagate cin ¢ :(aV ocVd) — assign d
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
c:(avVocVd)Ac:(meVad)Acr:(aVvb)

Watch lists: Activities Trail:
(increment=2):

a: ¢ DL1: -a:NULL
—a: ¢c a1 b:c

b: c,c,c3,07 b 1 c: ¢
-b: « c 1 d:cs

c: ,C d 0
—c: GCs5,Ch,C1

d: Cs
-d : Co

Propagate c in ¢ : (2c V =d)
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
c:(avVocVd)Ac:(meVad)Acr:(aVvb)

Watch lists: Activities Trail:
(increment=2):

a: ¢ DL1: -a:NULL
—a: ¢c a1 b:c

b: c,c,c3,07 b 1 c: ¢
-b: « c 1 d:cs

c: ,C d 0
—c: GCs5,Ch,C1

d: Cs
-d : Co

Propagate c in ¢ : (mc V =d) — 4 conflict!
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
c:(avVocVd)Ac:(meVad)Acr:(aVvb)

Watch lists: Activities Trail:
(increment=2):

a: ¢ DL1: -a:NULL
—a: ¢c a1 b:c

b: c,c,c3,07 b 1 c: ¢
-b: « c 1 d:cs

c: ,C d 0
—c: GCs5,Ch,C1

d: Cs
-d : Co

Conflict resolution:
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
c:(avVocVd)Ac:(meVad)Acr:(aVvb)

Watch lists: Activities Trail:
(increment=3):

a: ¢ DL1: -a:NULL
-a: a 13 b:c

b: c,c,c3,07 b 13 c: ¢
-b: « c 13 d:cs

c: ,C d 2
—c: GCs5,Ch,C1

d: Cs
-d : Co

c6:(—cVd) cs:(aV-evd)
(aV—c) cq:(av—bVve)
(av—b) cz:(aVvb)
cg:(a)

Conflict resolution:
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
c:(avVocVd)Ac:(meVad)Acr:(avVb)Acg:(a)

Watch lists: Activities Trail:
(increment=3):

a: ¢ DL1: -a:NULL
-a: a 3 b:c

b: c,c,c3,07 b 3 c: ¢
-b: « c 3 d:cs

c: ,C d 2
-Cc: GC5,Ch,C1

d: Cs
-d : Co

Add conflict clause
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
c:(avVocVd)Ac:(meVad)Acr:(avVb)Acg:(a)

Watch lists:
a. o6
—a:
b: C1, €2, C3,C7
-b: ¢
C: ©,C
-Cc: GC5,Ch,C1
d: Cs
-d Co

Backtrack to DLO

Activities Trail:
(increment=3):
a 3 b7
b 3 Ccoer
c 3 45
d 2
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
c:(avVocVd)Ac:(meVad)Acr:(avVb)Acg:(a)

Watch lists: Activities Trail:
(increment=3):
a: « DLO: a:cg
—a: a 3
b: c,e,c3,0 b 3
-b: « c 3
c: ,C d 2
-Cc: GC5,Ch,C1
d: Cs
-d : Co

Assign a at DLO by cg
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a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
e:(aVocVd)Ac:(meVad)Ac:(aVb)Acg:(a)

Watch lists: Activities Trail:
(increment=3):
a: « DLO: a:cg
—a: a 3
b: c,e,c3,0 b 3
-b: « c 3
c: ,C d 2
-Cc: GC5,Ch,C1
d: Cs
-d : Co

Propagate a in

Satisfiability Checking — Prof. Dr. Erika Abraham (RWTH Aachen University) WS 19/20 8/1



a:(avbVvoo)Aa:(bVe)Ac:(mavVbV—c)Ac:(aVabVe)A
e:(aVocVd)Ac:(meVad)Ac:(aVb)Acg:(a)

Watch lists: Activities Trail:
(increment=3):
a: « DLO: a:cg
—a: a 3
b: c,e,c3,0 b 3
-b: « c 3
c: ,C d 2
-Cc: GC5,Ch,C1
d: Cs
-d : Co

Propagate ain ¢3:(2aV bV —c)
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a:(avbVvoo)Aa:(bVe)Aca:(mavVbVoc)Ae:(aVabVe)A
e:(aVocVd)Ac:(meVad)Ac:(aVb)Acg:(a)

Watch lists: Activities Trail:
(increment=3):
a: « DLO: a:cg
BCRINS %4 a 3
b: a,c,ca,c b 3
-b: « c 3
c: ,C d 2
—C . C5,Cp, C1,C3
d: Cs
-d : Co

Propagate ain ¢3:(2aVbV-c)— (-aV bV oc)
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a:(avbVvoo)Aa:(bVe)Aca:(mavVbVoc)Ae:(aVabVe)A
e:(aVocVd)Ac:(meVad)Ac:(aVb)Acg:(a)

Watch lists:

a:
—a:
b:
-b:
c:
-C:
d:
-d
Decide —b

o4

C1,C,C3,C7
Cq

€2,C4
Cs,C6, C1, C3
]

Co

Activities Trail:

(increment=3):
DLO: a:cg

DL1: —b:NULL

Q O T L
N W ww
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a:(avbVvoo)Aa:(bVe)Aca:(mavVbVoc)Ae:(aVabVe)A
e:(aVocVd)Ac:(meVad)Ac:(aVb)Acg:(a)

Watch lists: Activities Trail:
(increment=3):
a: ¢ DLO: a:cs
-a: a 3 DL1: —b:NULL
b: C1, €2, C3,C7 b 3
-b: « c 3
c: ,C d 2
-Cc: C5,C6,C1,C3
d: Cs
-d : Co

Propagate —b in
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a:(avbVvoo)Aa:(bVe)Aca:(mavVbVoc)Ae:(aVabVe)A
e:(aVocVd)Ac:(meVad)Ac:(aVb)Acg:(a)

Watch lists: Activities Trail:
(increment=3):
a: ¢ DLO: a:cs
-a: a 3 DL1: —b:NULL
b: €1, €2, C3,C7 b 3
-b: « c 3
c: ,C d 2
-Cc: C5,C6,C1,C3
d: Cs
-d : Co

Propagate =bin ¢ :(aV bV c)
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a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aVabVe)A
e:(aVocVd)Ac:(meVad)Ac:(aVb)Acg:(a)

Watch lists: Activities Trail:
(increment=3):
a: ¢,c DLO: a:cg
-a: a 3 DL1: —b:NULL
b: }:’fa C2,C3,C7 b 3
-b: « c 3
c: ,C d 2
-Cc: C5,C6,C1,C3
d: Cs
-d : Co

Propagate =bin ¢;:(aVbVoc)— (aVbVc)
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a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aVabVe)A
e:(aVocVd)Ac:(meVad)Ac:(aVb)Acg:(a)

Watch lists: Activities Trail:
(increment=3):
a: ¢,c DLO: a:cg
-a: a 3 DL1: —b:NULL
b: /Gf; 2,C3,C7 b 3
-b: « c 3
c: ,C d 2
-Cc: C5,C6,C1,C3
d: Cs
-d : Co

Propagate =bin ¢ :(bVc)
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a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aVabVe)A
e:(aVocVd)Ac:(meVad)Ac:(aVb)Acg:(a)

Watch lists: Activities Trail:
(increment=3):
a: ¢,c DLO: a:cg
-a: a 3 DL1: —b:NULL
b: er,c,c3,c7 b 3 C: 0
-b: « c 3
c: ,C d 2
-Cc: C5,C6,C1,C3
d: Cs
-d : Co

Propagate =bin ¢ :(bV c) — assign ¢
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a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aVabVe)A
e:(aVocVd)Ac:(meVad)Ac:(aVb)Acg:(a)

Watch lists: Activities Trail:
(increment=3):
a: ¢,c DLO: a:cg
-a: a 3 DL1: —b:NULL
b: er,c,c3,c7 b 3 C:C
-b: « c 3
c: ,C d 2
-Cc: C5,C6,C1,C3
d: Cs
-d : Co

Propagate —b in cz:(maV bV o)
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a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aVabVe)A
e:(aVocVd)Ac:(meVad)Ac:(aVb)Acg:(a)

Watch lists: Activities Trail:
(increment=3):
a: ¢,c DLO: a:cg
-a: a 3 DL1: —b:NULL
b: er,c,c3,c7 b 3 C:C
-b: « c 3
c: O, d 2
-Cc: C5,C6,C1,C3
d: Cs
-d : Co
Propagate —b in cz:(maV bV c) — 4conflict!
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a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aVabVe)A
e:(aVocVd)Ac:(meVad)Ac:(aVb)Acg:(a)

Watch lists: Activities Trail:
(increment=3):
a: ¢,c DLO: a:cg
-a: a 3 DL1: —b:NULL
b: er,c,c3,c7 b 3 C:C
-b: « c 3
c: ,C d 2
-Cc: C5,C6,C1,C3
d: Cs
-d : Co

Conflict resolution:
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a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aVabVe)A
e:(aVocVd)Ac:(meVad)Ac:(aVb)Acg:(a)

Watch lists:

a:
—a:
b:
-b:
c:
-C:
d:
-d

Conflict resolution:

DLO: a:cg
DL1: —b:NULL
Cc:.C

Activities Trail:
(increment=4):
7,
a 36
/Gfa ), 3, C7 b 3 6
4 c 36
€2, C4 d 2
C5, Cp, C1, C3
Cs
C6

c3:(maVvbVv-ic) c:(bVe)
co:(—aVvbh)

Satisfiability Checking — Prof. Dr. Erika Abraham (RWTH Aachen University)
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a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aVabVe)A
:(avVocVd)Ac:(meVod)Acr:(avb)Acg:(a)Acg:(—aVb)

Watch lists: Activities Trail:
(increment=4):
a: ¢,c DLO: a:cg
-a: G a 6 DL1: —b:NULL
b: /Gfa C2,C3,C7,C9 b 6 c. @
-b: « c 6
c: ,C d 2
-Cc: C5,C6,C1,C3
d: Cs
-d : Co

Add conflict clause
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a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aVabVe)A
:(avVocVd)Ac:(meVod)Acr:(avb)Acg:(a)Acg:(—aVb)

Watch lists: Activities Trail:
(increment=4):
a: ¢,c DLO: a:cg
-a: o 2 6 DEIT ob-NUTT
b: £1, €2, C3,C7, Cy b 6 €5
-b: « c 6
c: ,C d 2
-Cc: C5,C6,C1,C3
d: Cs
-d : Co

Backtrack to DLO
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a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aVabVe)A
:(avVocVd)Ac:(meVod)Acr:(avb)Acg:(a)Acg:(—aVb)

Watch lists: Activities Trail:
(increment=4):
a: ¢,c DLO: a:cg
-a: G a 6 b:co
b: £1, €2, C3,C7, Cy b 6
-b: « c 6
c: ,C d 2
-Cc: C5,C6,C1,C3
d: Cs
-d : Co

Assign b by cg
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a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aVabVe)A
c:(avVaocVd)ANc:(meVod)Acer:(avb)Acg:(a)Acg: (—aVb)

Watch lists: Activities Trail:
(increment=4):
a: ¢,c DLO: a:cg
-a: G a 6 b:co
b: €2,C3,C7,Co b 6
-b: c 6
c: ,C d 2
-Cc: C5,C6,C1,C3
d: Cs
-d : Co

Propagate b in
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a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aVabVe)A
c:(avVaocVd)ANc:(meVod)Acer:(avb)Acg:(a)Acg: (—aVb)

Watch lists: Activities Trail:
(increment=4):
a: ¢,c DLO: a:cg
-a: G a 6 b:co
b: €2,C3,C7,Co b 6
-b: « c 6
c: ,C d 2
-Cc: C5,C6,C1,C3
d: Cs
-d : Co

Propagate bin ¢ :(aVabVc)

Satisfiability Checking — Prof. Dr. Erika Abraham (RWTH Aachen University) WS 19/20



a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aV-bVe)A
c:(avVaocVd)ANc:(meVod)Acer:(avb)Acg:(a)Acg: (—aVb)

Watch lists: Activities Trail:
(increment=4):
a: ¢,c1,C DLO: a:cg
-a: G a 6 b:co
b: €2,C3,C7,Co b 6
—b: of c 6
c: ,C d 2
—C . C5,Cp, C1,C3
d: Cs
—d : Co

Propagate bin ¢ :(avVobVe) = (aVv-bVe)
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a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aV-bVe)A
c:(avVaocVd)ANc:(meVod)Acer:(avb)Acg:(a)Acg: (—aVb)

Watch lists: Activities Trail:
(increment=4):
a: ¢,c1,C DLO: a:cg
-a: o a 6 b:c
b: ¢,c3,¢7,C9 b 6 DL1: —c: NULL
—b: c 6
c: ,C d 2
-Cc: C5,C6,C1,C3
d: Cs
-d Co
Decide —¢
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a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aV-bVe)A
c:(avVaocVd)ANc:(meVod)Acer:(avb)Acg:(a)Acg: (—aVb)

Watch lists: Activities Trail:
(increment=4):

a: ¢,c1,C DLO: a:cg
-a: o a 6 b:c

b: ¢,c3,¢7,C9 b 6 DL1: —c: NULL
—b: c 6

cC: C,C d 2
-Cc: C5,C6,C1,C3

d: Cs
-d Co

Propagate —c in
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a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aV-bVe)A
c:(avVaocVd)ANc:(meVod)Acer:(avb)Acg:(a)Acg: (—aVb)

Watch lists: Activities Trail:
(increment=4):

a: ¢,c1,C DLO: a:cg
-a: o a 6 b:c

b: ¢,c3,¢7,C9 b 6 DL1: —c: NULL
—b: c 6

c: C,C d 2
—C . C5,Cp, C1,C3

d: Cs
-d Co

Propagate =cin ¢ :(bVc)
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a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aV-bVe)A
c:(avVaocVd)ANc:(meVod)Acer:(avb)Acg:(a)Acg: (—aVb)

Watch lists: Activities Trail:
(increment=4):

a: ¢,c1,C DLO: a:cg
-a: o a 6 b:c

b: ¢,c3,¢7,C9 b 6 DL1: —c: NULL
—b: c 6

c: @, d 2
—C . C5,Cp, C1,C3

d: Cs
-d Co

Propagate =cin ¢ :(aV-bVc)

Satisfiability Checking — Prof. Dr. Erika Abraham (RWTH Aachen University) WS 19/20 10/1



a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aV-bVe)A
c:(avVaocVd)ANc:(meVod)Acer:(avb)Acg:(a)Acg: (—aVb)

Watch lists: Activities Trail:

(increment=4):

a: ¢7,C,¢C
-a: o a2 6
b: €2,C3,C7,Co b 6
—b: c 6
c: ©,c d 2
-Cc:  Cs,C6,C1,C3
d: Cs
-d : Co
Decide —d

DLO:

DL1:
DL2:

-C:
—d :

e
. Co

NULL
NULL
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a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aV-bVe)A
c:(avVaocVd)ANc:(meVod)Acer:(avb)Acg:(a)Acg: (—aVb)

Watch lists: Activities Trail:
(increment=4):
a: ¢,c1,C DLO: a:cg
-a: o a 6 b:c
b: ¢,c3,¢7,C9 b 6 DL1: —c: NULL
=b: c 6 DL2: —d: NULL
c: ,C d 2
-Cc: C5,C6,C1,C3
d: Cs
-d Co

Propagate —d in
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a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aV-bVe)A
c:(avVaocVd)ANc:(meVod)Acer:(avb)Acg:(a)Acg: (—aVb)

Watch lists: Activities Trail:
(increment=4):
a: ¢,c1,C DLO: a:cg
-a: o a 6 b:c
b: ¢,c3,¢7,C9 b 6 DL1: —c: NULL
=b: c 6 DL2: —d: NULL
c: ,C d 2
-Cc: C5,C6,C1,C3
d: Cy
-d Co

Propagate =d in ¢ : (aV ocV d)
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a:(@avbVvoo)Aa:(bVe)Ac:(mavVbVoc)Ae:(aV-bVe)A
c:(avVaocVd)ANc:(meVod)Acer:(avb)Acg:(a)Acg: (—aVb)

Watch lists: Activities Trail:
(increment=4):
a: ¢,c1,C DLO: a:cg
-a: o a 6 b:c
b: ¢,c3,¢7,C9 b 6 DL1: —c: NULL
=b: c 6 DL2: —d: NULL
c: ,C d 2
-Cc: C5,C6,C1,C3
d: Cs
-d Co

=SAT a b —-c —-d
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