








Algorithms & Data

Problem 5
Use the set of trees to create a set of leaves L.  For each node in M, find the leaves that can be covered.  If a leaf can be covered, remove it from L.  If there are no nodes left, the answer is no.  If there are leaves in L, then the answer is any one of those leaves.  This can be solved in poly time because it is just an extension of the leaf covering problem which can be solved in poly time.  We can also find all of the leaves in poly time because the max outdegree is c and the max depth is d.  Since these are finite numbers, we can perform the algorithm in poly time.
Example: M = {(Baum, Bin), (Node, Exp)}

· Create set L = { (Node, Add), (Node, Sub), (Node, Lit), (Leaf, Lit), (Leaf, Sub), (Leaf, Add)}

· Baum can be either Node or Leaf.  Bin can be Add or Sub.  So we remove (Node, Add), (Node, Sub), (Leaf, Add), (Leaf, Sub)

· Node can only be Node, Exp can be Bin or Lit, Bin can be Add or Sub.  Since (Node, Add) and (Node, Sub) are already removed, we remove (Node, Lit). 
· We are left with (Leaf, Lit), so the answer is (Leaf, Lit)

