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Let (V, E) be a directed graph in whicY is a finite set of vertices andl C V x V is a set
of edges such thal{ q | (p,q) € E}|| < 1forallp € V. In other wordsE can be viewed as a
predecessor-successor relation on vertices in which each vertex has at most oneessoe. Such
a graph can be seen to contain embeddgg—sequences of vertices, v, ..., v, in which v,
has no predecessat,,; is the successor of, fori = 1,2,...,n—1, andv,, has no successor. In
this problem, you are given a directed graph in which vestitave at most one successor, and are
asked to count the number of embedded lists and compute énage/number of vertices in those
lists.

Input Format

The input contains one or more directed graphs, each of wkidescribed on one or more
nonempty lines of input followed by an empty line of input. cBanonempty line of input in a
graph contains one or more pairs of vertices. The verticeman-white-space ASCII characters
separated by one or more blanks. The pairs of vertices inEhdoam the predecessor-successor
relation of the graph. To insure that no vertex has more tmensoiccessor, if there are multiple
pairs having the same predecessor, then their vertices@teled and their edges except the last
are ignored (e.g. as in the second graph in the input sam[de/pe

Output Format

For each directed graph in the input, count the number of dadgtlists containing at least
one vertex, and compute the average number of vertices sethsts, rounded to two decimal
places as shown in the output sample.

Input Sample Output Sample
ab bc cd de 1 lists averaging 5.00 vertices
3 lists averaging 1.33 vertices
ab 0 lists
ac 2 lists averaging 4.00 vertices
ad

ac
bc cd d e
gh hi ih



