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Example of Lazy SMT

g(azrzg A f(g(a)z_f fle) v g(azfcz A gf_/_@ v g(az_jécj

—>  (UnitProp)
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Example of Lazy SMT

gla)=c A flgl@) £ f(c) v gla)=d A cAdV gla) £d

N— ~" = N— \\_/_/ ~"
i 5 3 ] 3
| 1,2v3,4Vv3 —>  (UnitProp)
1| 1,2v3,4v3 —>  (Decide)
12 | 1,2v3,4v3
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Example of Lazy SMT

gla)=c A flgl@) £ f(c) v gla)=d A cAdV gla) £d

— S L —— ~
1 2 3 4 3
| 1,2v3,4Vv3 —>  (UnitProp)
1| 1,2v3,4v3 —>  (Decide)
12 | 1,2v3,4v3 —  (Decide)
12972 | 1,2v3,4v3

~
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Example of Lazy SMT

gla)=c A flg(a) # f(e) V gla)=d A

= N N - = N
1 P) 3
O] 1,2v3,4Vv3
1| 1,2v3,4v3
12 | 1,2v3,4v3
12972 | 1,2v3,4v3
12928 | 1,2v3,4v3 Ivav4
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(Theory Learn)
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Example of Lazy SMT

gla)=c A [flgla)) # f(c) V gla)=d AN c#dV gla) #d
AN < L A N A
1 2 3 4 3
O] 1,2v3,4Vv3 —>  (UnitProp)
1| 1,2v3,4v3 —>  (Decide)

12 | 1,2v3,4v3 —  (Decide)
12° 7¢ | 1,2Vv3,4Vv3 —>  (Theory Learn)
12928 | 1,2v3,4v3 Ivav4 —  (Backjump)
1294 1,2v3,4v3 Iv2v4

Y
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Example of Lazy SMT

gla)=c A [flgla)) # f(c) V gla)=d N c#dV gla)#d
NN < L s L—
1 2 3 4 3
O] 1,2v3,4Vv3 —>  (UnitProp)
1| 1,2v3,4v3 —>  (Decide)
12 | 1,2v3,4v3 —  (Decide)
12° 7¢ | 1,2Vv3,4Vv3 —>  (Theory Learn)
12928 | 1,2v3,4v3 Ivav4 —  (Backjump)
124 | 1,2Vv3,4v3,1v2Vv4 —>  (UnitProp)
12943 | 1,2v3,4v3 Ivav4
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Example of Lazy SMT

gla)=c N flgla)) # flc) V gla)=d N c#dV gla)#d
N ~N" ~ N ~~ - N ~~ ~ \\_/_/ N ~~ ~
1 2 3 1 3
| 1,2v3,4Vv3 —>  (UnitProp)
1| 1,2v3,4v3 —>  (Decide)
12 | 1,2v3,4v3 —  (Decide)
12° 7¢ | 1,2Vv3,4Vv3 —>  (Theory Learn)
12928 | 1,2v3,4v3 Ivav4 —  (Backjump)
1294 | 1,2Vv3,4Vv3,1v2Vv4 —>  (UnitProp)
12943 | 1,2Vv3,4Vv3,1v2Vv4 —  (Theory Learn)
12943 | 1,2v3,4v3,Ivavd 1v2vivs

~
~
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Example of Lazy SMT

gla)=c A f(g(a)) # flc) V gla)=d AN c#dV gla)#d
—— & i 2 —l— ——
1 2 3 4 3
O] 1,2v3,4Vv3 —>  (UnitProp)
1| 1,2v3,4v3 —>  (Decide)
12 | 1,2v3,4v3 —  (Decide)
12° 7¢ | 1,2Vv3,4Vv3 —>  (Theory Learn)
12928 | 1,2v3,4v3 Ivav4 —  (Backjump)
1294 | 1,2Vv3,4Vv3,1v2Vv4 —>  (UnitProp)
12943 | 1,2Vv3,4Vv3,1v2Vv4 —>  (Theory Learn)
12943 | 1,2v3,4v3,Ivavd 1v2vivs —  (Backjump)
12| 1,2v3,4Vv3,1Vv2Vv4, 1Vv2Vv4V3

~
~
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Example of Lazy SMT

gla)=c N [f(g(a) # flc) V gla)=d N c#dV gla) #d
g & L 2 N
1 2 3 4 3
O] 1,2v3,4Vv3 —>  (UnitProp)
1| 1,2v3,4v3 —>  (Decide)

12 | 1,2v3,4v3 —  (Decide)
12° 7¢ | 1,2Vv3,4Vv3 —>  (Theory Learn)
12928 | 1,2v3,4v3 Ivav4 —  (Backjump)
1294 | 1,2Vv3,4Vv3,1v2Vv4 —>  (UnitProp)
12943 | 1,2Vv3,4Vv3,1v2Vv4 —>  (Theory Learn)
12943 | 1,2v3,4v3,Ivavd 1v2vivs —  (Backjump)

12| 1,2v3,4Vv3,1Vv2Vv4, 1Vv2Vv4V3 —>  (UnitProp)
1234 | 1,2v3,4Vv3,1V2Vv4,1Vv2Vv4Vv3

~
~
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Example of Lazy SMT

gla) =c N flgla)) # flc) V gla)=d N c#dV gla) #d
— N L 2 — —— —
1 2 3 4 3
O] 1,2v3,4Vv3 —>  (UnitProp)
1| 1,2v3,4v3 —>  (Decide)

12 | 1,2v3,4v3 —  (Decide)
12° 7¢ | 1,2Vv3,4Vv3 —>  (Theory Learn)
12928 | 1,2v3,4v3 Ivav4 —  (Backjump)
1294 | 1,2Vv3,4Vv3,1v2Vv4 —>  (UnitProp)
12943 | 1,2Vv3,4Vv3,1v2Vv4 —>  (Theory Learn)
12943 | 1,2v3,4v3,Ivavd 1v2vivs —  (Backjump)

12| 1,2v3,4Vv3,1Vv2Vv4, 1Vv2Vv4V3 —>  (UnitProp)
1234 | 1,2v3,4Vv3,1V2Vv4,1Vv2Vv4Vv3 —>  (Theory Learn)
1234 | 1,2Vv3,4Vv3,1Vv2Vv4 1v2Vv4Vv3, 1v2Vv3V4

~
~
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Example of Lazy SMT

gla)=c N flgla)) # f(c) V gla) =d A gff_@vg(a)#cj

~~ ~~ ~~ ~~
1 2 3 3
O] 1,2v3,4Vv3 —>  (UnitProp)
1| 1,2v3,4v3 —>  (Decide)
12 | 1,2v3,4v3 —  (Decide)
12° 7¢ | 1,2Vv3,4Vv3 —>  (Theory Learn)
12928 | 1,2v3,4v3 Ivav4 —  (Backjump)
1294 | 1,2Vv3,4Vv3,1v2Vv4 —>  (UnitProp)
12943 | 1,2Vv3,4Vv3,1v2Vv4 —>  (Theory Learn)
12943 | 1,2v3,4v3,Ivavd 1v2vivs —  (Backjump)
12| 1,2v3,4Vv3,1Vv2Vv4, 1Vv2Vv4V3 —>  (UnitProp)
1234 | 1,2v3,4Vv3,1V2Vv4,1Vv2Vv4Vv3 —>  (Theory Learn)
1234 | 1,2Vv3,4Vv3,1Vv2Vv4, 1v2v4Vv3,1v2Vv3Vv4d = (Fai

fail
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Example with Minimized Learned Clauses

g(azfg A f(g(a)z_f fle) v g(azfcz A g\_/_@ Vogla) #d

e
3
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Example with Minimized Learned Clauses

g(azfg A f(g(a)z_f fle) v g(azfcz A g\_/_@ V g(az_fcj

] 1,2v3,4Vv3 —>  (UnitProp)
1,2v3,4Vv3
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Example with Minimized Learned Clauses

gla)=c A flgla) £ F() V gla)=d A c#dV gla)#£d

N ~N" ~~ N ~~ \\_/_/ ~~
1 2 3 1 3
] 1,2v3,4Vv3 —>  (UnitProp)
1| 1,2v3,4v3 —>  (Decide)
12° | 1,2v3,4v3
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Example with Minimized Learned Clauses

gla)=c A flg(@) £ 1) V gla)=d A ¢#dV gla)£d

N—~ ~ 7 N~ SN~ ~~
1 2 3 4 3
o] 1,2Vv3,4Vv3 —>  (UnitProp)
1| 1,2v3,4v3 —>  (Decide)
12° | 1,2v3,4v3 —  (Decide)
1297 | 1,2v3,4v3

~
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Example with Minimized Learned Clauses

gla)=c A flg(@) £ 1) V gla)=d A ¢#dV gla)£d

N— ~~ = N— e ~~
1 2 3 1 3
] 1,2v3,4Vv3 —>  (UnitProp)
1| 1,2v3,4v3 —>  (Decide)
12° | 1,2v3,4v3 —  (Decide)
12° 7¢ | 1,2Vv3,4Vv3 —>  (Theory Learn)
12978 | 1,2v3,4v3 Tv2

~
~
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Example with Minimized Learned Clauses

0

1297% |
1297% |
12 |

A flgla) # F(e) v

e

2
1,2Vv3, 4v3
1,2Vv3,4Vv3
1,2Vv3,4Vv3
1, 2Vv3,4Vv3
1,2Vv3,4Vv3, 1
1,2Vv3,4Vv3, 1

~
~
~

< <

N N

(@) =d AN ¢
VO =
3
—>  (UnitProp)
—>  (Decide)
—>  (Decide)
—>  (Theory Learn)
—>  (Backjump)

d Vv g(a) #d

e
3
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Example with Minimized Learned Clauses

0

1297% |
1297% |

12 |
1237 |

N fgla)) # fe) V gla)

e

2
1,2Vv3, 4v3
1,2Vv3,4Vv3
1,2Vv3,4Vv3
1, 2Vv3,4Vv3
1,2Vv3,4Vv3, 1
1,2Vv3,4Vv3 1
1,2v3,4v3, 1

~
~

< < <

NN DN

=d A

VO
3

Frer il

(UnitProp)
(Decide)
(Decide)
(Theory Learn)
(Backjump)
(UnitProp)

cF*d \V

gla) # d

¥
4

e
3
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Example with Minimized Learned Clauses

gla)=c A flgl@) £ f(c) v gla)=d A cAdV gla) £d

N— ~~ = N— e ~~
1 2 3 4 3
] 1,2v3,4Vv3 —>  (UnitProp)
1| 1,2v3,4v3 —>  (Decide)
12° | 1,2v3,4v3 —  (Decide)
12° 7¢ | 1,2Vv3,4Vv3 —>  (Theory Learn)
12° 7¢ | 1,2Vv3,4Vv3,1V2 —>  (Backjump)
12| 1,2Vv3,4Vv3, 1V2 —>  (UnitProp)
1234 | 1,2Vv3,4Vv3,1Vv2 —>  (Theory Learn)
1234 | 1,2Vv3,4Vv3,1Vv2, 1v3Vv4

~
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Example with Minimized Learned Clauses

gla)=c A flgl@) £ f(c) v gla)=d A cAdV gla) £d

N— ~~ = N— e ~~
1 2 3 4 3
] 1,2v3,4Vv3 —>  (UnitProp)
1| 1,2v3,4v3 —>  (Decide)
12° | 1,2v3,4v3 —  (Decide)
12° 7¢ | 1,2Vv3,4Vv3 —>  (Theory Learn)
12° 7¢ | 1,2Vv3,4Vv3,1V2 —>  (Backjump)
12| 1,2Vv3,4Vv3, 1V2 —>  (UnitProp)
1234 | 1,2Vv3,4Vv3,1Vv2 —>  (Theory Learn)
1234 | 1,2Vv3,4Vv3,1Vv2, 1v3v4d = (Fa)

fail
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Example with Early Conflict Detection

~N~ ~~ ~~ SN——
1 5 3 1

gl@) =e A @) T NG Y g =g R e g 7
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Example with Early Conflict Detection

g(azfg A f(g(a)z_f fle) v g(azfcz A gf_/_@ V g(az_fcj

] 1,2v3,4Vv3 —>  (UnitProp)
1,2v3,4Vv3
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Example with Early Conflict Detection

a)=c A a c) Vga=d N c#*dV gla d
9( Zﬁ c J(9( )Zf fle) Vv gl Z, 1 #d VvV g( Zf 1
1 2 3 4 3
] 1,2v3,4Vv3 —>  (UnitProp)
1| 1,2Vv3,4Vv3 —>  (Decide)

12° | 1,2v3,4v3
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Example with Early Conflict Detection

g@)=c A flo@) £ SV gla)=d A ¢#dV gla) £d

N—— ~~ = N—— e
1 2 3 4
] 1,2v3,4Vv3 —>  (UnitProp)
1| 1,2v3,4v3 —>  (Decide)
12° | 1,2Vv3,4Vv3 —>  (Theory Learn)
12 | 1,2v3,4v3 Tv2

~
~
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Example with Early Conflict Detection

gle) =c

1

0|
1|
129 |
129 |
12 |

N fgla)) # fe) V gla)

=d AN ¢

-~

2

1,2Vv3, 4v3
1,2Vv3,4Vv3
1,2Vv3,4Vv3
1, 2Vv3, 4V 3,
1,2v3,4Vv3

~
~

=l
< <

N DN

-~

3

(A

(UnitProp)
(Decide)
(Theory Learn)
(Backjump)

¥
4

gla) #d
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Example with Early Conflict Detection

0

12 |
1234 |

A flgla) # F(e) v

1,2Vv3, 4v3
1,2Vv3,4Vv3
1,2Vv3,4Vv3
1,2Vv3,4Vv3
1,2v3,4Vv3
1,2Vv3, 4v3

~

~

~

~

-~

2

e I e
< < <

N N DN

(@) =d AN ¢
VO =
3
—>  (UnitProp)
—>  (Decide)
—>  (Theory Learn)
—>  (Backjump)
—>  (UnitProp)

¥
4

gla) #d
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Example with Early Conflict Detection

gla) =c

\

-~

1

0|
1|
129 |
12
12|
1234 |

1237 |

d
H

A fga) # 10V gla)=d A

~~ ~~

P) 3
1,2Vv3,4V3 —>  (UnitProp)
1,2Vv3, 4Vv3 —>  (Decide)
1,2Vv3,4Vv3 —>  (Theory Learn)
1,2Vv3,4v3, 1Vv2 —>  (Backjump)
1,2V3,4Vv3, 1V2 =—>  (UnitProp)
1,2Vv3,4Vv3 1V2 —>  (Theory Learn)
1,2Vv3,4v3,1v2 1v3Vv4

~

cF*d \V
\\_/-/
1

gla) #d
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Example with Early Conflict Detection

gla)=c A [flgla)) # f(c) V gla)=d A gff_@vg(azf#cj

~~ ~~ ~~
1 D) 3
] 1,2v3,4Vv3 —>  (UnitProp)
1| 1,2v3,4v3 —>  (Decide)
12° | 1,2Vv3,4Vv3 —>  (Theory Learn)
12° | 1,2Vv3,4Vv3, 1V2 —>  (Backjump)
12| 1,2Vv3,4Vv3, 1V2 —>  (UnitProp)
1234 | 1,2Vv3,4Vv3,1Vv2 —>  (Theory Learn)
1234 | 1,2Vv3,4Vv3,1Vv2, 1v3Vv4d =— (Fai)

fail
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Example with Theory Propagation

~N~ ~~ ~~ SN——
1 5 3 1

gl@) =e A @) T NG Y g =g R e g 7
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Example with Theory Propagation

g(azfg A f(g(a)z_f fle) v g(azfé A gf_/_@ V g(az_jécj

] 1,2v3,4Vv3 —>  (UnitProp)
1,2v3,4Vv3
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Example with Theory Propagation

g@)=c A flo@) £ SV gla)=d A ¢#dV gla) £d

= ~ ~" = = ~" SN——
1 5 3 1
0] 1,2v3,4Vv3 —>  (UnitProp)
1| 1,2Vv3,4Vv3 —>  (Theory Propagate)
12| 1,2v3,4Vv3
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Example with Theory Propagation

g@)=c A flo@) £ SV gla)=d A ¢#dV gla) £d

N—— ~~ - N—— e
1 2 3 4
] 1,2v3,4Vv3 —>  (UnitProp)
1| 1,2Vv3,4Vv3 —>  (Theory Propagate)
12| 1,2v3,4Vv3 —>  (UnitProp)
123 1,2Vv3,4Vv3

~
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Example with Theory Propagation

gle) =c

1

0|
1|
12 |
123 |
1234 |

N fgla)) # fe) V gla)

=d N c#dV

-~

[\

= = = = =
]
< < < < <

~
~

o]

(]

W W W W w
e N

[\
< << << << <K
Wl W Wl Wl Wi

-~

3

L4y

(UnitProp)
(Theory Propagate)
(UnitProp)
(Theory Propagate)

¥
4

gla) #d
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Example with Theory Propagation

g@)=c A flo@) £ SV gla)=d A ¢#dV gla) £d

N— ~~ - N— S~
1 2 3 4
] 1,2v3,4Vv3 —>  (UnitProp)
1| 1,2Vv3,4Vv3 —>  (Theory Propagate)
12| 1,2v3,4Vv3 —>  (UnitProp)
123 | 1,2Vv3,4Vv3 —>  (Theory Propagate)
1234 | 1,2v3,4Vv3 —>  (Fail)

~

fazl
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