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Ny 3-Coloring as SAT
«

»
§) Arguably fastest way to solve
« coloring problems.

) We are given a graph with a set of
« nodes N and edges E.

\. One encoding:

< For each node I, three Boolean
W variables Ri, Bi, Gi representing
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Wy General CSPs
«

§ CSP:V, D, C

4 " Forall vin V and d in D, Boolean
W) variable A(v,d) that says we are
« assigning variable v value d.

\. For each entry e in each legal

< assignment list, a variable L(e)
| that says we’ve chosen the

« corresponding legal assignment.
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M. InitialiBoard Clauses

8§ Example:
1(5,8) ~pa(5,8) ~pb(5,8) pc(S5,8)

. (7.2) ~0a(7.2) pb(7.2) pe(?.2)
{4 1(10:5) ~pal10,8) ~pb(10,5) pe(ross

ﬂ\. Total constraints: Less than
10x10x4 (400). More like 30.
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4 -
Wy Footprints

»
. Destroyer #2 at 6,5 going across
means no ship part at 5.,4.

<
4. di(2,6) dj(2,5) ~dd(2) - ~f(5,4)

IX2%x7x10x18+ 2x2x8x10x15+
N 3x2x8x10x12+ 4x2x10x10x
T\ 7 17400 constraints
<

|

y [i(2,6) * ~di(2,5) + dd(2) + ~(5,4)
<




M. Row; Col. Constraints

. Each row and column (20) must
have the number of filled

. sgquares sum to the number
indicated. We can introduce a

\. set of variables (3x20=60) to
represent the sum. Then a set

W of clauses (3x20=60) match the

4 " actual total to the desired total.
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4 |
Wy Other Options

N Leads to 20x8x9=1440 new
< variables and 20x4x8x9=5760
. new constraints.

Could implement an efficient

<
> N arithmetic circuit (Boolean
gates).

|
< ‘. If n small, map directly to count.
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M. Practical Considerations

. Ultimately, the formula has 2586
< vars and 150k constraints.
. Zoinks!

Michail Lagoudakis at Duke

‘. simplified it to 306 vars. 28k
H\. = "St’a' nts. Tough, but much

<
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\.
M. Homework 3 (due 10/10)

. -
H
N

B
4 .

|
-« . 3.

Let f=~(x+ ~y(~x+z)). (a) Write out the
truth table for f. (b) Convert the truth
table to CNF. (c) Show the series of steps
DPLL makes while solving the resuiting
formula. Assume variables chosen for
splitting in the order X, Y, Z.

Using the same f from the first part,
follow the 3-CNF conversion algorithm to
create an equivalent 3-CNF formula.

Describe how to encode n-qgueens as a
SAT problem.



