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This solver[1] is a Rust implementation of the naive CDCL algorithm. It uses
only psudo boolean conflict analysis to generate learnt constraints and does not
use LP relaxation, so it does not require external SAT or LP solvers.

The conflict analysis in this solver uses a simple resolving and rounding algo-
rithm. The resolving algorithm(Algorithm1) generates a new conflict constraint
from a conflict constraint C and a reason constraint C ′. r is a resolving variable
and ρ is the current partial assignment. See, for example [2] for definition of
ρ, slack(C, ρ) and outline of pseudo boolean conflict analysis. This algorithm
uses slack to determine the need for rounding and which constraint to round.
The rounding algorithm (Algorithm2) generates a valid inequality whose slack
is equal to zero. In select variables from, Nu is subset of Nf and can be equal
to Nf . However if it is possible to propagate the assignment of r with fewer as-
signments than ρ, a stronger constraint can be obtained by making Nu a smaller
set.

Algorithm 1 resolve(C :
∑

j∈N aj lj ≥ b, C ′ :
∑

j∈N a′j lj ≥ b′, r, ρ)

s := slack(C,ρ)
ar

s′ := slack(C′,ρ)
a′
r

if s+ s′ < 1 then
return a′rC + arC

′

else if s > s′ then
return a′rround(C, r, ρ) + C ′

else
return C + arround(C

′, r, ρ)
end if

Algorithm 2 round(
∑

j∈N aj lj ≥ b, r, ρ)

1: Nf := {j ∈ N |j ̸= r ∧ ρ(j) = 0}
2: Nu := select variables from Nf

3: Nd := N\(Nu ∪ {r})
4: return lr +

∑
j∈Nu

⌈ aj

ar
⌉lj +

∑
j∈Nd

⌊ aj

ar
⌋lj ≥ ⌈ b

ar
−

∑
j∈Nd

(
aj

ar
− ⌊ aj

ar
⌋)⌉
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