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Example

• We introduce a short form to express SAT 
formulas (i.e. PL sentences in CNF):
� Instead of writing P1,..,Pn, we simply write 1,..,n.
� Instead of writing ¬1� 2, we write -1+2.
� Instead of writing (-1+2)� (1), we write (-1+2)(1).
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2
-3
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2
-3
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2
-3
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2
-3
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3



CS 141 - Intro to AI 13

Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3



CS 141 - Intro to AI 18

Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3



CS 141 - Intro to AI 21

Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3

1
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3

1
-2
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3

1
-2



CS 141 - Intro to AI 28

Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3

1
-2
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3

1
-2



CS 141 - Intro to AI 30

Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3

1
-2
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3

1
-2
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3

1
-2

2
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3

1
-2

2
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3

1
-2

2
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3

1
-2

2
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3

1
-2

2
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3

1
-2

2
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3

1
-2

2
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3

1
-2

2
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3

1
-2

2
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

2 -3

3

1
-2

2
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Analysis

• We see that, by using just unit propagation 
and early termination, the computational 
efforts can be reduced greatly.

• When looking at the example, we see that 
when setting P1=False and P3=False (or 
True), we fail for the same reasons, no 
matter whether we set P2=False or P2=True.

• An “intelligent” algorithm should be able to 
recognize this fact!
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-1
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-1
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-1 -5
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2

-1 -5

-2
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2

-1 -5

-2
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2
-3

-1 -5

-2 7

-3
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2
-3

-1 -5

-2 7

-3
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2
-3

-1 -5

-2 7

-3 4

-4
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Example

(-1+5) (1+3)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2
-3

-1 -5

-2 7

-3 4

-4
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Example

(-1+5) (1+3)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

-1 -5

-2 7

3
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Example

(-1+5) (1+3)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

-1 -5

-2 7

3
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Example

(-1+5) (1+3)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

3

-1 -5

-2 7

-6

6
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

-2 7

3

-1 -5

-6

6



CS 141 - Intro to AI 56

Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

-1 -5
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

-1 -5

-3
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

-1 -5

-3
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

-1 -5

3 4

-4
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5) (1)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

-1 -5

3 4

-4
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5) (1)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5) (1)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

1
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5) (1)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

1
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5) (1)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

1 5
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5) (1)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

1 5

-2-2
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5) (1)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

1 5

-2-2
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5) (1)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

1 5

-2 3-2

-3
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5) (1)
(4+6) (2)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

1 5

-2 3-2

-3
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5) (1)
(4+6) (2)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

-2

1 5

2
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5) (1)
(4+6) (2)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

-2

1 5

2
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5) (1)
(4+6) (2)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

-2

1 5

2 3
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5) (1)
(4+6) (2)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

-2

1 5

2 3
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5) (1)
(4+6) (2)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

-2

1 5

2 3

4
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5) (1)
(4+6) (2)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

-2

1 5

2 3

4
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5) (1)
(4+6) (2)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

-2

1 5

2 3

4-6
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Example

(-1+5) (1+3)
(-1+2+3) (-3+5)
(3+4+5) (1)
(4+6) (2)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(-3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

-2 3
-3

-2

1 5

2 3

4-6
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Inference and Search

• Note how we use different efficient inference 
techniques in all cases
� Optimization Relaxations
� Constraint Programming Domain Filtering
� SAT Unit Propagation and Clause Learning

• In all cases we complemented inference with 
search. While there are strategies for organizing 
the search (like min-domain or min-integrality), 
truly robust heuristics are not known.

• Is there an alternative to basing branching 
decisions on “intuitive” heuristics?
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Quasi Group Completion

Latin Square
(Order 4)
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Randomized Backtrack Search

(*) no solution found - reached cutoff: 2000

Time: (*)3011 (*)7
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number of runs
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Standard Distribution
(finite mean & variance)

Power Law Decay

Exponential  Decay

Heavy-Tailed Distributions
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Restarts

• Instead of making intuitively reasonable decisions 
when organizing the search, better  make random 
decisions.

• Since there is a substantial chance for a very long 
run, but also a good chance for a shorter run, do 
the following:
� Start your search with a limit on the number of fails 

(backtracks) that are allowed.
� If it takes longer, increase the fail limit and simply start 

over, hoping that next time the organization of the 
search will be more desirable.

� No-goods learned in previous runs can be saved for the 
next restart!



The End
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Example

(-1+5)
(-1+2+3)
(3+4+5)
(4+6)
(-3+5-6)
(2+7)
(1-5)
(1+3-4)
(-4-6)
(3+5+6)
(-2-3+4)
(-1+2-3)
(-2+3-5)

-1

2


