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▪ Local search methods typically work with “complete” states, i.e., all variables assigned

▪ To apply to CSPs:
▪ Take an assignment with unsatisfied constraints
▪ Operators reassign variable values
▪ No fringe!  Live on the edge.

▪ Algorithm: While not solved,
▪ Variable selection: randomly select any conflicted variable
▪ Value selection: min-conflicts heuristic:

▪ Choose a value that violates the fewest constraints
▪ I.e., hill climb with h(n) = total number of violated constraints

Iterative Algorithms for CSPs



▪ States: 4 queens in 4 columns (44 = 256 states)

▪ Operators: move queen in column

▪ Goal test: no attacks

▪ Evaluation: c(n) = number of attacks

Example: 4-Queens



▪ Given random initial state, can solve n-queens in almost constant time for arbitrary n 
with high probability (e.g., n = 10,000,000)!

▪ The same appears to be true for any randomly-generated CSP except in a narrow range 
of the ratio
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▪ CSPs are a special kind of search problem:

▪ States are partial assignments

▪ Goal test defined by constraints

▪ Basic solution: backtracking search

▪ Speed-ups:
▪ Ordering

▪ Filtering

▪ Structure

▪ Iterative min-conflicts is often effective in practice

Summary: CSPs
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