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MAIN IDEA: for a constraint optimization problem, problem height represents a simple upper bound on 

the best possible score, in summing the maximum possible scores across individual constraints without 

requiring consistency in how such scores are obtained.  Minimum-Height Equivalent Transformation 

(MHET) tightens this bound by replacing a given problem with an equivalent one of lesser height. 

Computing Equivalent Transformations for Branch-and-Bound MAXSAT Solving 

 

 

A constraint optimization problem (COP) can be defined by a set 

X of variables, and a set F of functions that map subsets of X to 

the reals.  MAXSAT is a special case consisting of binary variables 

and functions that represent weighted clauses.  The score of an 

assignment to all the variables in X is the sum of function 

evaluations with arguments set according to this assignment.  A 

solution to a COP is such an assignment with maximum score. 
 

The height of a function is its maximum value over all possible 

instantiations of its arguments.  The height of a problem is the 

sum of its functions‟ heights. 
 

Thus, problem height is a simple upper bound on the score of any 

solution to a COP, and can be used to trigger prunings during 

branch-and-bound search. 

What is problem height?What is problem height?  

 

 

 

 

 

 

 

 

Two COP‟s defined over the same set of variables are equivalent 

if they give the same score for any assignment to the variables. 
 

Based on the work of [Schlesinger et al. „76], as reviewed by 

[Werner „07], we define specific equivalent transformations to 

map a given COP to a new equivalent one.  Across the set of 

equivalent problems that are representable under the format of 

our chosen transformation, we seek one with minimum height.  

This minimum-height equivalent transformation (MHET) process 

produces a tighter bound, and is crucial for triggering prunings. 
 

We achieve MHET to local optimality by repeatedly applying a 

“node-averaging” process until (guaranteed) convergence.  Node 

averaging essentially levels the values of functions that share a 

given variable, with respect to its various possible assignments. 

MHET: What is minimumMHET: What is minimum--height height 

equivalent transformation?equivalent transformation?  

 

 

 

 

We have embedded MHET as a bounding technique within the 

MAXSATZ solver [Li, Manyà, and Planes „09].  Here we compare the 

resulting MAXVARSAT solver with the original, on problem sets from 

MAXSAT-Evaluation 2009 [Argelich, Li, Manyà, and Planes „09]. 

The The MAXVARSATMAXVARSAT  SolverSolver  

 

 

 MHET finds new pruning opportunities during 

branch-and-bound search that existing 

MAXSAT techniques did not identify. 

 Overall, adding MHET can enhance the 

performance of a state-of-the-art solver;  

future improvements will most likely result 

from reducing its high computational cost. 

Conclusions and Future WorkConclusions and Future Work  
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Experiments, code, and derivations: 

www.cs.toronto.edu/~eihsu/MAXVARSAT 

Example ProblemExample Problem  

Visualizing the Example ProblemVisualizing the Example Problem  


