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Example of Lazy SMT

g(a) = c
︸ ︷︷ ︸

1

∧ f(g(a)) �= f(c)
︸ ︷︷ ︸

2

∨ g(a) = d
︸ ︷︷ ︸

3

∧ c �= d
︸ ︷︷ ︸

4

∨ g(a) �= d
︸ ︷︷ ︸

3

∅ || 1, 2 ∨ 3, 4 ∨ 3
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4

∨ g(a) �= d
︸ ︷︷ ︸

3

∅ || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (UnitProp)

1 || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (Decide)

1 2
d

|| 1, 2 ∨ 3, 4 ∨ 3 =⇒ (Theory Learn)

1 2
d

|| 1, 2 ∨ 3, 4 ∨ 3, 1 ∨ 2 =⇒ (Backjump)

1 2 || 1, 2 ∨ 3, 4 ∨ 3, 1 ∨ 2
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Example with Early Conflict Detection

g(a) = c
︸ ︷︷ ︸

1

∧ f(g(a)) �= f(c)
︸ ︷︷ ︸

2

∨ g(a) = d
︸ ︷︷ ︸

3

∧ c �= d
︸ ︷︷ ︸

4

∨ g(a) �= d
︸ ︷︷ ︸

3

∅ || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (UnitProp)

1 || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (Decide)

1 2
d

|| 1, 2 ∨ 3, 4 ∨ 3 =⇒ (Theory Learn)

1 2
d

|| 1, 2 ∨ 3, 4 ∨ 3, 1 ∨ 2 =⇒ (Backjump)

1 2 || 1, 2 ∨ 3, 4 ∨ 3, 1 ∨ 2 =⇒ (UnitProp)

1 2 3 4 || 1, 2 ∨ 3, 4 ∨ 3, 1 ∨ 2
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Example with Early Conflict Detection

g(a) = c
︸ ︷︷ ︸

1

∧ f(g(a)) �= f(c)
︸ ︷︷ ︸

2

∨ g(a) = d
︸ ︷︷ ︸

3

∧ c �= d
︸ ︷︷ ︸
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∨ g(a) �= d
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∅ || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (UnitProp)

1 || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (Decide)

1 2
d

|| 1, 2 ∨ 3, 4 ∨ 3 =⇒ (Theory Learn)

1 2
d

|| 1, 2 ∨ 3, 4 ∨ 3, 1 ∨ 2 =⇒ (Backjump)

1 2 || 1, 2 ∨ 3, 4 ∨ 3, 1 ∨ 2 =⇒ (UnitProp)

1 2 3 4 || 1, 2 ∨ 3, 4 ∨ 3, 1 ∨ 2 =⇒ (Theory Learn)

1 2 3 4 || 1, 2 ∨ 3, 4 ∨ 3, 1 ∨ 2, 1 ∨ 3 ∨ 4

ICCAD 2009 Tutorial – p. 68/78



Example with Early Conflict Detection

g(a) = c
︸ ︷︷ ︸

1

∧ f(g(a)) �= f(c)
︸ ︷︷ ︸

2

∨ g(a) = d
︸ ︷︷ ︸

3

∧ c �= d
︸ ︷︷ ︸
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∨ g(a) �= d
︸ ︷︷ ︸

3

∅ || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (UnitProp)

1 || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (Decide)

1 2
d

|| 1, 2 ∨ 3, 4 ∨ 3 =⇒ (Theory Learn)

1 2
d

|| 1, 2 ∨ 3, 4 ∨ 3, 1 ∨ 2 =⇒ (Backjump)

1 2 || 1, 2 ∨ 3, 4 ∨ 3, 1 ∨ 2 =⇒ (UnitProp)

1 2 3 4 || 1, 2 ∨ 3, 4 ∨ 3, 1 ∨ 2 =⇒ (Theory Learn)

1 2 3 4 || 1, 2 ∨ 3, 4 ∨ 3, 1 ∨ 2, 1 ∨ 3 ∨ 4 =⇒ (Fail)

fail
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Example with Theory Propagation

g(a) = c
︸ ︷︷ ︸

1

∧ f(g(a)) �= f(c)
︸ ︷︷ ︸

2

∨ g(a) = d
︸ ︷︷ ︸

3

∧ c �= d
︸ ︷︷ ︸

4

∨ g(a) �= d
︸ ︷︷ ︸

3

∅ || 1, 2 ∨ 3, 4 ∨ 3
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Example with Theory Propagation

g(a) = c
︸ ︷︷ ︸

1

∧ f(g(a)) �= f(c)
︸ ︷︷ ︸

2

∨ g(a) = d
︸ ︷︷ ︸

3

∧ c �= d
︸ ︷︷ ︸

4

∨ g(a) �= d
︸ ︷︷ ︸

3

∅ || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (UnitProp)

1 || 1, 2 ∨ 3, 4 ∨ 3
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Example with Theory Propagation

g(a) = c
︸ ︷︷ ︸
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1 || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (Theory Propagate)

1 2 || 1, 2 ∨ 3, 4 ∨ 3

ICCAD 2009 Tutorial – p. 70/78



Example with Theory Propagation

g(a) = c
︸ ︷︷ ︸

1

∧ f(g(a)) �= f(c)
︸ ︷︷ ︸

2

∨ g(a) = d
︸ ︷︷ ︸

3

∧ c �= d
︸ ︷︷ ︸
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∨ g(a) �= d
︸ ︷︷ ︸

3

∅ || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (UnitProp)

1 || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (Theory Propagate)

1 2 || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (UnitProp)

1 2 3 || 1, 2 ∨ 3, 4 ∨ 3
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Example with Theory Propagation

g(a) = c
︸ ︷︷ ︸

1

∧ f(g(a)) �= f(c)
︸ ︷︷ ︸
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∨ g(a) = d
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︸ ︷︷ ︸
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∨ g(a) �= d
︸ ︷︷ ︸

3

∅ || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (UnitProp)

1 || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (Theory Propagate)

1 2 || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (UnitProp)

1 2 3 || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (Theory Propagate)

1 2 3 4 || 1, 2 ∨ 3, 4 ∨ 3
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Example with Theory Propagation

g(a) = c
︸ ︷︷ ︸

1

∧ f(g(a)) �= f(c)
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︸ ︷︷ ︸

3

∅ || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (UnitProp)

1 || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (Theory Propagate)

1 2 || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (UnitProp)

1 2 3 || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (Theory Propagate)

1 2 3 4 || 1, 2 ∨ 3, 4 ∨ 3 =⇒ (Fail)

fail
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