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Abstract During the process of computing minimal hitting set (MHS) by SE-Tree, it will generate
many redundant nodes that cannot be pruned by current SE-Tree based algorithms. which affects the
efficiency of these algorithms, i.e., the higher the ratio of redundant nodes is, the greater likely the
impact of algorithms has. In this paper, firstly we introduce the definition of redundant nodes by
analyzing the characteristic of leaf-node in SE-Tree and the redundant nodes in solution space in
existent algorithms. Secondly, on the basis of analyzing the structural feature of SE-Tree and the
theory that the subset of non-hitting set is non-hitting set, we propose the concept of assistant
pruning tree. Specially, the decision nodes are added into the assistant pruning tree, which can largely
reduce the visit of non-solution space. Furthermore, in order to decrease the visit of non-solution
space when computing larger problem as much as possible, the algorithm of computing minimal hitting
set combining with multi-level assistant pruning tree is proposed. Finally, we set a reasonable
termination condition to make our algorithm stop without losing correct solution as early as possible,
and then prove its correctness. Results show that the proposed algorithm is easily implemented and
efficient. Moreover, our algorithm significantly outperforms a state-of-the-art minimal hitting set

algorithm Boolean, even up to one order of magnitude for some instances.

Key words model-based diagnosis; minimal hitting set; SE-Tree; assistant pruning tree; non-

solution space pruning
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Fig. 1 SE-Tree of S=1{1,2,3,4}.
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) End
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Fig. 2 Assistant pruning tree of example 1.
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While(1)
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While(1)
Node=next(Node,Leaf);
If (Node i)
If (Node Ml /Nili£E)
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EndIf
Break;
EndIf
If (Node==Leaf)
Prune _node= Node;
Break;
EndIf
EndWhile
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Break;
EndIf
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2 Else
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@ EndIf
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EndWhile

29 End

30 Return MHS.
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Fig. 3 Multi-level assistant pruning tree of example 1.
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@  While(l)
@ If (I (Leaf< Prune_List[ max(Q.;»
Last_layer)]) )
While(1)
Node=next(Node,Leaf) ;
If (Node Jyfili )
If (Node N#/NGEEE)
MHS=MHSU Node;
EndIf
Break;
EndIf
If (Node==Leaf)
If (Leaf Raint45 £
Return MHS;
EndIf
Last_layer=0Qnu. ;

ERSNSNSRSNCNESNSNSNONCRCNCNS)

Prune List[ Last _layer |=
Node;
Break;
EndIf
EndWhile
EndIf
I (Leaf J&RMT 2D
Break;
EndIf
If (Leaf &IUANM AT 5D
Leaf="Tr., 4 Leaf £ifMiy %5 1 40t

WAL

Else

Lea f=next_end(Node) ;
EndIf
Node=next_begin(Node,Leaf);

@®  EndWhile

@ End

3 Return MHS.
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