Satisfiability Checking

An example for the SAT algorithm

Prof. Dr. Erika Abraham

Theory of Hybrid Systems
Informatik 2

WS 11/12

Prof. Dr. Erika Abraham: Satisfiability Checking






Cs .

Watch lists:

a:
—a:
b:
-b:
c:
—-cC:
d:
—d :

C1,C4,Cs
C3
C1,C,C3
Ca

(o)

G5, Co

Co

Activities
(increment=1):

Q. 0O oL

O O O O

a:(@avbVv-c)Ac:(bVe)Ac:(mavbV-c)Ac:(aVabV)A
(aVoeVd)Ac: (mcV d)

Trail:
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a:(@avbVv-c)Ac:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
(

s (avVoecVvd)Ac: (oeV d)
Watch lists: Activities Trail:
(increment=1):
a. €1,G,6C DL1: —a:NULL
-3 Q3 2 0
b: C1,C2,C3 b 0
-b: C4 c 0
c. d 0
-C: C5,Ch
d:
-d : Co
Decide —a
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a:(@avbVv-c)Ac:(bVe)Ac:(mavbV-c)Ac:(aVabVe)A
s (aVoecVvd)Ac: (meV d)

Watch lists: Activities Trail:
(increment=1):
a: c¢1,¢,Cs DL1: —-a:NULL
—a: G a 0
b: ca,c,c b 0
-b: « c 0
c. d 0
-C:. GC5,Ch
d:
-d : Co

Propagate —a in
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a:(@avbVv-c)Ac:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
:(avVoecVvd)Ac: (meV d)

Watch lists: Activities Trail:
(increment=1):
a. C1,€C,C DL1: —a:NULL
—a: G a 0
b: ca,c,c b 0
-b: « c 0
c. d 0
-C:. C5,Cp
d:
-d : Co

Propagate main ¢ :(aV bV -c)
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a:(avbVvoe)Ae:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
(

:(avVoecVvd)Ac: (meV d)
Watch lists: Activities Trail:
(increment=1):
a: or1,C4,Cs DL1: —a:NULL
—a: c3 2 0
b: ca,c,c b 0
-b: « c 0
c. d 0
-c: GC5,Cp,C1
d:
-d : Co

Propagate main ¢ :(aVbV-c) = (aVvVbVc)
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a:(avbVvoe)Ae:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
(

:(avVoecVvd)Ac: (meV d)
Watch lists: Activities Trail:
(increment=1):
a: g1, c4,Cs DL1: —a:NULL
—a: c3 2 0
b: ca,c,c b 0
-b: « c 0
c. d 0
-c: GCs,Cp,C1
d:
-d : Co

Propagate —a in ca:(avobVe)
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a:(@avbVvoe)Ae:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
(

:(avVoecVvd)Ac: (meV d)
Watch lists: Activities Trail:
(increment=1):
a: e, Cs DL1: —a:NULL
—a: c3 2 0
b: ca,c,c b 0
-b: « c 0
c: C,G d 0
-c: GCs,Cp,C1
d:
-d : Co

Propagate —a in ca:(avobVve) —(avobVe)
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a:(@avbVvoe)Ae:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
(

:(avVoecVvd)Ac: (meV d)
Watch lists: Activities Trail:
(increment=1):
a: o, o, Cs DL1: —a:NULL
—a: Qg 2 0
b: C1,C2,C3 b 0
-b: « c 0
C: ©,C d 0
-c: GCs,Cp,C1
d:
-d : Co
Propagate —a in e (aVoevd)
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a:(@avbVvoe)Ae:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
(

s :(avVoecVvd)Ace: (oeV d)
Watch lists: Activities Trail:
(increment=1):
a: o, o5 DL1: —a:NULL
—a: Qg 2 0
b: C1,C2,C3 b 0
-b: « c 0
C: ©,C d 0
-c: GC5,C,C1
d: Cp
-d : Co
Propagate —a in :(avoevd) — (aVvVoecVvd)
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a:(avbVvoc)Aa:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
(

s (avVoecVvd)Ac: (meV d)
Watch lists: Activities Trail:
(increment=1):

a: DL1: —a:NULL

—a: 3 a 0 DL2: —-b:NULL
b: C1,C2,C3 b 0

b c 0
C: ©,C d 0

—C: C5,C6,C1
d: Cp

-d : Co

Decide —b
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ci:(avbVoe)ANa:(bVe)Ae:(mavVbV—c)Ac:(aVvVabVoA
(

cs:(aVoeVd)Acs: (o V od)
Watch lists: Activities Trail:
(increment=1):
a: DL1: -a:NULL
—a: a 0 DL2: —b:NULL
b: ¢,6,c3 b 0
b c 0
C. C,C d 0
—c: G5,0C,C1
d: Cs
-d: cg

Propagate —b in
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a:(@avbVvoe)Ae:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
(

s :(avVoecVvd)Ace: (oeV d)
Watch lists: Activities Trail:
(increment=1):
a: DL1: —a:NULL
—a: c3 a 0 DL2: —b:NULL
b: ci,c,c3 b 0
b« c 0
C: ©,C d 0
-c: GC5,C,C1
d: Cp
-d : Co

Propagate =bin ¢ :(aV bV —c)
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a:(@avbVvoe)Ae:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
s :(avVoecVvd)Ace: (oeV d)

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

Propagate =bin ¢ :(aVbV—oc) — assign —¢
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a:(@avbVvoe)Ae:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
(

s :(avVoecVvd)Ace: (oeV d)
Watch lists: Activities Trail:
(increment=1):
a: DL1: —a:NULL
-a: G a 0 DL2: —b:NULL
b: c1,0,c3 b 0 -Cc:q
b« c 0
C: ©,C d 0
-c: GC5,C,C1
d: Cp
-d : Co

Propagate —b in c:(bVe)
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a:(@avbVvoe)Ae:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
(

s :(avVoecVvd)Ace: (oeV d)
Watch lists: Activities Trail:
(increment=1):
a: DL1: —a:NULL
-a: G a 0 DL2: —b:NULL
b: c1,0,c3 b 0 -Cc:q
b« c 0
C: ©,C d 0
-c: GC5,C,C1
d: Cp
-d : Co

Propagate —b in ¢ :(bVe) — fconflict!
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a:(avbVvoc)Aa:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
:(

s (avVoecVvd)Ac: (meV d)
Watch lists: Activities Trail:
(increment=1):
a: DL1: -a:NULL
-a: c3 a 0 DL2: —b:NULL
b: C1,0,C3 b 0 —C . C
b c 0
C: ©,C d 0
—C: C5,C6,C1
d: Cp
-d : Co

Conflict resolution:
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ci:(avbVoe)ANa:(bVe)Ae:(mavVbV—c)Ac:(aVabVeo)A
cs:(aVoeVd)Acs: (o Vd)

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

a: DL1: -a:NULL
-a: a g1 DL2: —b:NULL
b: ¢,0,c3 b 01 -Cc:
“ba c g1
C. C,C d 0
-c: GCg,C,C1
d: Cs
-d : Ce

c:(bvc) ci:(avbv—c)

Conflict resolution: cr(avh)
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Cs .

Watch lists:

a:
—a:
b:
—=b:
c:
—-C:
d:
-d :

a:(avbVvoc)Aa:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
(aVoecVd)Ac:(mcVad)Ac i (aVvb)

Activities Trail:
(increment=2):
fors DL1: —a:NULL
c3 a1 DL2: —b:NULL
C1,C,C3,C7 b 1 —C . C
Ca c 1
€2, Ca d 0
G5, Co, C1
Cs
Co

Add conflict clause
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a:(avbVvoc)Aa:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
c:(avVocVd)Ac:(meVad)Ac i (aVb)

Watch lists: Activities Trail:
(increment=2):
a: ¢ DL1: —a:NULL
—a: c3 a 1 D27 b NULCL
b: C1,C,C3,C7 b 1 ;C/Cl/
—|b ] c 1
C: ©,C d 0
-c: GCs,Ch,C1
d: Cp
-d : Co

Backtrack to DL1
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ci:(avbVoe)ANa:(bVe)Ae:(mavVbV—c)Ac:(aVvVabVoA
s:(avVvoecVd)ANc:(meVod)Ac i (aVb)

Watch lists: Activities Trail:
(increment=2):
a: ¢ DL1: -a:NULL
—a: c3 a 1 b:c
b: C1,C2,C3,C7 b 1
—b: Ca c 1
C. C,C d 0
—Cc: GC5,Cp,C1
d: Cs
-d: cg

Assign b at DL1 by ¢
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c .

Watch lists:

a:
—a .
b:
—b:
C:
—C
d:
—d :

o

a3
C1,C2,C3,C7
Ca

€2, Cq

Cs5, C6, C1

Cs

C6

Propagate b in

(avVbV-oc)hNea:(bVe)Acs:(maVbV—c)Acy:(aVabVe)A
s:(avVoecVd)Ac:(meVod)Acr:(aVb)

Activities Trail:

(increment=2):
DL1: —a:NULL

bZC7

Q0O O L
O = =
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Cs .

Watch lists:

a:
—a:
b:
—b:
c:
—-c:
d:
-d :

Propagate bin ¢ :(aVobVc)

a:(@avbVvoe)Ae:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
(aVoeVd)Ac:(mcVad)Acer:(aVvb)

Activities Trail:
(increment=2):
c7 DL1: —a:NULL
c3 a1 b:c
C1,C2,C3,Ct b 1
Ca c 1
€2, Ca d 0
G5, Cp, C1
Cs
Co
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a:(@avbVvoe)Ae:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
(

:(avocVd)Ac:(meVad)Ae i (aVb)
Watch lists: Activities Trail:
(increment=2):
a: ¢ DL1: —a:NULL
-a: a1 b:c
b: ci,0,c3,¢ b 1 C: ¢y
-b: « c 1
C: ©,C d 0
-c: GC5,C,C1
d: Cp
-d : Co

Propagate bin  c:(aVabVe) — assign ¢
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Cs .

Watch lists:

a:
—a:
b:
—b:
c:
—-c:
d:
-d :

a:(@avbVvoc)Ae:(bVe)Ac:(mavbV—c)Aca:(aVabVe)A
(avVoeVd)Ac:(mcVad)Acer:(aVvb)

Activities Trail:
(increment=2):
c7 DL1: —a:NULL
c3 a1 b:c
C1,€2,C3,C7 b 1 C:.C
Ca c 1
€2, Ca d 0
G5, Co, C1
Cs
Co

Propagate c in
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Cs .

Watch lists:

a:
—a:
b:
—b:
c:
—-c:
d:
-d :

a:(@avbVvoe)Ae:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
(aVoeVd)Ac:(mcVad)Acer:(aVvb)

Activities Trail:
(increment=2):
c7 DL1: —a:NULL
c3 a1 b:c
C1,€2,C3,C7 b 1 C:.C
Ca c 1
€2, Ca d 0
G5, Cp, C1
Cs
Co

Propagate cin ¢ : (aV ocV d)
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a:(@avbVvoe)Ae:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
:(avocVd)Ac:(meVad)Ae i (aVb)

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

a: ¢ DL1: —a:NULL
-a: a1 b:c

b: ci,0,c3,¢ b 1 Cc: ¢y
-b: « c 1 d:cs

C: ©,C d 0
-c: GCs5,C,C1

d: Cp
-d : Co

Propagate cin ¢5:(aV ocVd) — assign d
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a:(@avbVvoe)Ae:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
(

:(avocVd)Ac:(meVad)Ae i (aVb)
Watch lists: Activities Trail:
(increment=2):

a: ¢ DL1: —a:NULL

-a: a1 b:c
b: ci,0,c3,¢ b 1 Cc: ¢y

-b: « c 1 d:cs
C: ©,C d 0

¢l C5,0C,C1
d: Cp

-d : Co

Propagate ¢ in ¢ : (mc VvV od)

Prof. Dr. Erika Abraham: Satisfiability Checking



Cs .

Watch lists:

a:
—a:
b:
—b:
c:
—-c:
d:
-d :

a:(@avbVvoe)Ae:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
(aVoeVd)Ac:(mcVad)Acer:(aVvb)

Activities Trail:
(increment=2):
c7 DL1: —a:NULL
c3 a1 b:c
C1,¢2,C3,C7 b 1 C: G
o c 1 d:cs
€2, Ca d 0
G5, Co, C1
Cs
Co

Propagate ¢ in ¢ : (e VvV od) — 4conflict!
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a:(avbVvoc)Aa:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
(

:(avVocVd)Ac:(meVad)Ae i (aVb)
Watch lists: Activities Trail:
(increment=2):

a: ¢ DL1: —a:NULL

—a: a1 b:c
b: c,o,c,¢ b 1 C:Cy

-b: ¢ c 1 d:cs
C: ©,C d 0

—Cc: C5,Ch,CL
d: Cp

-d : Co

Conflict resolution:
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a:(@avbVvoc)Aa:(bVe)Ac:(mavbV—c)Ac:(aVabV)A
(

:(avVocVd)Ac:(meVad)Ae i (aVb)
Watch lists: Activities Trail:
(increment=3):

a: ¢ DL1: —a:NULL

-3 Q3 a 13 b:cy
b: c,o,c,¢ b 13 Cc: ¢y

-b: ¢ c I 3 d:cs
C: ©,C d g2

—Ccl C,Ch,C1
d: Cp

-d : Co

c6:(—cV—d) cs:(av—cVvd)
(aV—c) eq:(av—-bVe)
(av—b) cz:(aVvb)
cg:(a)

Conflict resolution:
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a:(avbVvoc)Aa:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
:(avVoecVd)Ac:(meVad)Ac:(aVvb)Acs:(a)

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

a: ¢ DL1: —a:NULL
—a: c3 a 3 b:c

b: c,o,c,¢ b 3 Cc: ¢y
-b: ¢ c 3 d:cs

C: ©,C d 2
—C: C5,C6,C1

d: Cp
-d : Co

Add conflict clause
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Cs .
Watch lists:
a. Cy
—a . C3
b: C1,C,C3,C7
-b: C4
C: ©,C
—C: C5,C6,C1
d: Cp
-d : Co

Backtrack to DLO

a:(avbVvoc)Aa:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
(avVoeVd)Ac:(meVad)Aer:(aVhb)Acs:(a)

Activities Trail:
(increment=3): DLt oasNULT
a 3 b7
b 3 c—er
c 3 dtg
d 2
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Cs .

Watch lists:

a:
—a .
b:
—b:
c:
—C:
d:
—d :

o

a3
C1,C2,C3,C7
Ca

C, Ch

G5, Cp, C1

Cs

C6

Assign a at DLO by cg

ci:(avbVoe)ANa:(bVe)Ae:(mavVbV—c)Ac:(aVvVabVoA
(aVocVd)Ac:(oeVad)Aer:(avb)Acs: (a)

Activities Trail:

(increment=3):
DLO: a:cg

Q O T L
N W ww
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a:(@avbVvoc)Ae:(bVe)Ac:(mavbV—c)Aca:(aVabVe)A
(

:(avVocVd)Ac:(meVad)Ac:(aVvb)Acg:(a)
Watch lists: Activities Trail:
(increment=3):
a. o DLO:  a:cg
—a: ¢3 2 3
b: c,c,a,c b 3
-b: « c 3
C: ©,C d 2
-c: GC5,Cp,C1
d: Cp
-d : Co

Propagate a in
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a:(@avbVvoe)Ae:(bVe)Ac:(mavbV—c)Ac:(aVabVe)A
:(avVoecVd)Ac:(meVad)Ac:(aVvb)Acg:(a)

Watch lists: Activities Trail:
(increment=3):
a. «a DLO:  a:cg
—a: G a 3
b: c,c,c,c b 3
-b: « c 3
C: ©,C d 2
-c: GC5,C,C1
d: Cp
-d : Co

Propagate ain ¢z :(2aV bV —c)

Prof. Dr. Erika Abraham: Satisfiability Checking



a:(avbVvoe)Ae:(bVe)Ac:(mavbVoc)Aca:(aVabVe)A
(

:(avVoecVd)Ac:(meVad)Ac:(aVvb)Acg:(a)
Watch lists: Activities Trail:
(increment=3):
a. «a DLO:  a:cg
nal o oog a 3
b: c,c,c,c b 3
-b: « c 3
C: ©,C d 2
-c: C5,C,C1,C3
d: Cp
-d : Co

Propagate ain ¢z :(zaVbV-c)— (-aVvbV-oc)
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a:(avbVvoe)Aa:(bVe)Ac:(mavbVoc)Aca:(aVabVe)A
(

:(avVaoecVd)Ac:(meVad)Ac:(aVvb)Acg:(a)
Watch lists: Activities Trail:
(increment=3):
a: ¢ DLO: a:cg
—a: a 3 DL1: —b:NULL
b: c,c,03,c b 3
-b: C4 c 3
C: ©,C d 2
—-Cc: C5,Cp,C1,C3
d: Cp
-d : Co
Decide —b
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c .

Watch lists:

a:
—a .
b:
—b:
c:
—C:
d:
—d :

(avVbV-oc)hNea:(bVe)Acs:(maVbVoc)Acy:(aVabVe)A
s:(avVocVd)Ac:(meVod)Acr:(aVvb)Acs:(a)

Activities Trail:

& (increment=3): DLO:  4:c

DL1: —b:NULL
C1,C2,C3,C7
Ca

C2,Ca
C5,C6,C1,C3
Cs

Co

Q O T L
N W ww

Propagate —b in
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a:(avbVvoe)Ae:(bVe)Ac:(mavbVoc)Aca:(aVabVe)A
(

:(avVoecVd)Ac:(meVad)Ac:(aVvb)Acg:(a)
Watch lists: Activities Trail:
(increment=3):

a: ¢ DLO: a:cg

-a: a 3 DL1: —b:NULL
b: c,c,c,0 b 3

-b: « c 3
C: ©,C d 2

-c: C5,C,C1,C3
d: Cp

-d : Co

Propagate =bin ¢ :(aVbV c)
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a:(@avbVvoc)Aca:(bVe)Ac:(mavbVoc)Aca:(aVabVe)A
:(avVoecVd)Ac:(meVad)Ac:(aVvb)Acg:(a)

Watch lists:

a:
—a:
b:
—b:
c:
—-c:
d:
-d :

Activities Trail:

(increment=3):
C7,C1 DLO: a:.cg

DL1: —b:NULL
/Gf7 €2,C3,C7
C4

€2, Cq

Cs5, C6, C1, C3
Cs

Co

Q. O oL
N W ww

Propagate =bin ¢ :(aVbV=oc) = (aVbV-oc)
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a:(@avbVvoc)Aca:(bVe)Ac:(mavbVoc)Aca:(aVabVe)A
:(avVoecVd)Ac:(meVad)Ac:(aVvb)Acg:(a)

Watch lists:

a:
—a:
b:
—b:
c:
—-c:
d:
-d :

Activities Trail:

(increment=3):
7, DLO: a:cg

DL1: —b:NULL
9(7 2,C3,C7
C4

€2, Cq

Cs5, C6, C1, C3
Cs

Co

Q. O oL
N W ww

Propagate —b in c:(bVe)
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a:(@avbVvoc)Aca:(bVe)Ac:(mavbVoc)Aca:(aVabVe)A
:(avVoecVd)Ac:(meVad)Ac:(aVvb)Acg:(a)

Watch lists: Activities Trail:
(increment=3):
a: ¢7,q DLO: a:cg
-a: a 3 DL1: —b:NULL
b: of,c,c3,01 b 3 c:C
-b: « c 3
C: ©,C d 2
-c: C5,C,C1,C3
d: Cp
-d : Co

Propagate —b in ¢ :(bVc) — assign ¢
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a:(@avbVvoc)Aca:(bVe)Ac:(mavbVoc)Aca:(aVabVe)A
:(avVoecVd)Ac:(meVad)Ac:(aVvb)Acg:(a)

Watch lists: Activities Trail:
(increment=3):
a: ¢7,q DLO: a:cg
-a: a 3 DL1: —b:NULL
b: of,c,c3,07 b 3 c:C
-b: « c 3
C: ©,C d 2
-c: C5,C,C1,C3
d: Cp
-d : Co
Propagate —b in cz:(—aVvbVvoc)
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a:(@avbVvoc)Aca:(bVe)Ac:(mavbVoc)Aca:(aVabVe)A
:(avVoecVd)Ac:(meVad)Ac:(aVvb)Acg:(a)

Watch lists: Activities Trail:
(increment=3):
a: ¢7,q DLO: a:cg
-a: a 3 DL1: —b:NULL
b: of,c,c3,07 b 3 c:C
-b: « c 3
C: ©,C d 2
-c: C5,C,C1,C3
d: Cp
-d : Co
Propagate —b in ¢z (—aV bV oc) — sconflict!
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a:(@avbVvoc)Aca:(bVe)Ac:(mavbVoc)Aca:(aVabVe)A
:(avVaoecVd)Ac:(meVad)Ac:(aVvb)Acg:(a)

Watch lists:
a: ¢,
—a:
b: /Gf7 €, C3,C7
-b: C4
cC: C,q
¢l C5,C6,C1,C3
d: Cp
-d : Co

Conflict resolution:

Activities Trail:
(increment=3):
DLO: a:cg
DL1: —b:NULL
cC:.C

Q. O oL
N W ww
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ci:(@avbVoe)ANa:(bVe)Ae:(mavVbVoc)Ac:(aVvVabVo)A
s:(avVoecVd)ANc:(meVod)Acr:(aVvb)Acs:(a)

Watch lists: Activities Trail:
(increment=4):
a: c¢,q DLO: a:csg
—a: a 36 DL1: —b:NULL
b: er,c,c3,01 b 36 c: o
—b: Ca c 3 6
C. C,C d 2
-c. G,06,C,C3
d: Cs
-d : Ce

c3:(maVvbV—c) c:(bVe)
co:(—aVvh)

Conflict resolution:

Prof. Dr. Erika Abraham: Satisfiability Checking



a:(@avbVvoc)Aca:(bVe)Ac:(mavbVoc)Aca:(aVabVe)A
:(avVoecVd)Ac:(meVad)Ae :(aVb)Acg:(a)Aco:(maVb)

Watch lists:

a:
—a:
b:
—=b:
c:
—-C:
d:
-d :

Activities Trail:

(increment=4):
c7,C1 DLO: a:cs

Co DL1: —-b6:NULL
/Gf7 €2,C3,C7,C9 c.

Ca

€, C4
Cs5,C6, C1,C3
Cs

Co

Q. O oL
N OO O

Add conflict clause
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a:(@avbVvoc)Aca:(bVe)Ac:(mavbVoc)Aca:(aVabVe)A
:(avVoecVd)Ac:(meVad)Ae :(aVb)Acg:(a)Aco:(maVb)

Watch lists:

a:
—a:
b:
—=b:
c:
—-C:
d:
-d :

Activities Trail:

(increment=4):
7, DLO: a:cg

Cy DETT obNULL
£1, €2, €3,C7,Co cer

Ca

€2, Cq

G5, C6,C1, €3
Cs

Co

Q. O oL
N OO O

Backtrack to DLO
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ci:(@avbVoe)ANa:(bVe)Ae:(mavVbVoc)Ac:(aVvVabVo)A
s:(avVoecVd)Ac:(meVod)Acer:(aVvb)Acg:(a)Acy:(maVb)

Watch lists:

a:
—a .
b:
—b:
C:
—C
d:
—d :

Activities Trail:

(increment=4):
7, a DLO:  a:cs

Co b: Co
£1, €2, C3,€7,Co
Ca

C2,Ca

Q O T L
N OO O

Cs5,Cp,C1,C3
]
C6

Assign b by cg
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ci:(@avbVoe)ANa:(bVe)Ae:(mavVbVoc)Ac:(aVvVabVo)A
s:(avVocVd)Ac:(meVod)Acer:(aVvb)Acg:(a)Acyg:(maVb)

Watch lists: Activities Trail:
(increment=4):
a: c¢,q DLO: a:csg
—a: Qg a 6 b: Cg
b: ¢, C3, C7, Co b 6
—b: Ca c b
C. C,C d 2
-c. G,06,C,C3
d: Cs
-d: cg

Propagate b in
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a:(@avbVvoc)Aca:(bVe)Ac:(mavbVoc)Aca:(aVabVe)A
:(avocVd)Ac:(meVad)Ae :(aVb)Acg:(a)Acg:(maVb)

Watch lists:

a:
—a:
b:
—b:
c:
—-c:
d:
-d :

Activities Trail:

(increment=4):
c7,C1 DLO: a:cg

Co
€2,C3,C7,Cq
Cq

€, C
C5,Cp,C1,C3
Cs

Co

b: ¢

Q. O oL
N OO O

Propagate bin ¢ :(aVabVc)
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a:(@avbVvoc)Ace:(bVe)Ac:(mavbVoc)Aca:(aV—bVe)A
:(avocVd)Ac:(meVad)Ae :(aVb)Acg:(a)Acg:(maVb)

Watch lists: Activities Trail:
(increment=4):
a: c¢7,¢c1,C DLO: a:cg
—a: g 2 6 b: ¢
b: c,c3,¢c,0 b 6
—b: o c 6
C: ©,C d 2
-c: G5,C,C1,C3
d: Cp
-d : Co

Propagate bin ¢ :(aVabVe)—(aV-bVe)
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a:(@avbVvoc)Aa:(bVe)Ac:(mavbVoc)Aca:(aV-bVe)A
:(avoecVd)Ac:(meVad)Ae :(aVb)Acg:(a)Acg:(maVb)

Watch lists:

a:
—a:
b:
—=b:
c:
—-C:
d:
-d :

Decide —c¢

C7,C1,C4
Co
€2,C3,C7,C9

Co, Cq
C5,Cp,C1,C3
Cs

Co

Activities Trail:

(increment=4):
DLO: a:cg

b: ¢
DL1: —c: NULL

Q. 0O oL
N OO O
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a:(avbVvac)Ae:(bVe)Acs:(mavVbVoc)Acs:(aV—bVe)A
:(avocVd)Ac:(meVad)Ae :(aVb)Acg:(a)Aco:(maVb)

Watch lists:

a:
—a:
b:
—b:
c:
—-c:
d:
-d :

Activities Trail:
(increment=4):
C7,C1,C4 DLO: a:cg
Co a 6 b:co
€2, €3, €7, Coy b 6 DL1: —c: NULL
c 6
€2,C4 d 2
C5,Cp,C1,C3
Cs
Co

Propagate —c in
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a:(@avbVvoc)Ace:(bVe)Ac:(mavbVoc)Aca:(aV—bVe)A
:(avocVd)Ac:(meVad)Ae :(aVb)Acg:(a)Acg:(maVb)

Watch lists:

a:
—a:
b:
—b:
c:
—-c:
d:
-d :

Activities Trail:
(increment=4):
C7,C1,C4 DLO: a:.cg
Co a 6 b:co
€2, €3, C7,Coy b 6 DL1: —c: NULL
c 6
C2,Cq d 2
C5,Cp,C1,C3
Cs
Co

Propagate =cin ¢ : (bV¢)

Prof. Dr. Erika Abraham: Satisfiability Checking



a:(@avbVvoc)Ace:(bVe)Ac:(mavbVoc)Aca:(aV—bVe)A
:(avocVd)Ac:(meVad)Ae :(aVb)Acg:(a)Acg:(maVb)

Watch lists:

a:
—a:
b:
—b:
c:
—-c:
d:
-d :

Activities Trail:
(increment=4):
C7,C1,C4 DLO: a:.cg
Co a 6 b:co
€2, €3, C7,Coy b 6 DL1: —c: NULL
c 6
€2, Cq d 2
C5,Cp,C1,C3
Cs
Co

Propagate =cin ¢ :(aV—-bVc)
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a:(@avbVvoc)Aa:(bVe)Ac:(mavbVoc)Aca:(aV-bVe)A
:(avoecVd)Ac:(meVad)Ae :(aVb)Acg:(a)Acg:(maVb)

Watch lists:

a:
—a:
b:
—=b:
c:
—-C:
d:
-d :

Decide —d

C7,C1,C4
Co
€2,C3,C7,C9

Co, Cq
C5,Cp,C1,C3
Cs

Co

Activities Trail:

(increment=4):

Q. 0O oL
N OO O

DLO:

DL1:
DL2:

a:
b:
—C

-d :

Cs

NULL
NULL
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ci:(@avbVoe) N (bVe)Ae:(mavVbVoc)Ac:(aV-bVo)A
s:(avVocVd)Ac:(meVod)Acer:(aVvb)Acg:(a)Acyg:(maVb)

Watch lists: Activities Trail:
(increment=4):
a: ¢,c,a DLO:  a:cs
-a: Cg 2 6 b:cy
b: ¢,c3,¢7,6 b 6 DL1: —c: NULL
—-b: c 6 DL2: —d: NULL
C. C,C d 2
—-Cc:. GC5,GC,C1,C3
d: Cs
-d: ¢

Propagate —d in
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a:(@avbVvoc)Ace:(bVe)Ac:(mavbVoc)Aca:(aV—bVe)A
:(avocVd)Ac:(meVad)Ae :(aVb)Acg:(a)Acg:(maVb)

Watch lists:

a:
—a:
b:
—b:
c:
—-c:
d:
-d :

Activities
(increment=4):

C7,C1,C4
Co
€2,C3,C7,C9

€2, Cq
C5,Cp,C1,C3
Cs

Co

Propagate =d in  ¢5: (aV ocVd)

Q. O oL

N OO O

Trail:

DLO: a:cs

b: ¢
DL1: —c¢: NULL
DL2: —d : NULL
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a:(@avbVvoc)Aa:(bVe)Ac:(mavbVoc)Aca:(aV-bVe)A
:(avoecVd)Ac:(meVad)Ae :(aVb)Acg:(a)Acg:(maVb)

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

=SAT a b -c¢c -d
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