Algo hw 16 solution

Problem :
Give an efficient algorithm to count the total number of paths in a directed acyclic graph. Analyze your

algorithm

U)-4

We count the number of directed paths in a directed acyclic graph G = (V,E] as follows. First
perform a topological sort of the input. Then for all v € V compute, B(v| defined as follows.

] v is last in the order

B(v) =

) 14+ Ly e Blw)  otherwise

B(v) computes the number of directed paths beginning at v since if vis last in the order the only
path starting at v is the empty one. Otherwise for each node w, (v,w) € E, (v, w) concatenated
with the paths from w and the empty path are the paths starting from v. We then compute the
number of directed paths after v in the topological order. We denote this by D(v] and we obtain
the following.

D) =B{v+ ) Dlw)
(

v,w|ek

Since the nodes of G are ordered topologically B(v) and D(v| can be computed in linear. Thus
the total running time is O(E + V).

24.3-5

Problem :

Professor Newman thinks that he has worked out a simpler proof of correctness for Dijkstra’s algorithm. He
claims that Dijkstra’s algorithm relaxes the edges of every shortest path in the graph in the order in which
they appear on the path, and therefore the path-relaxation property applies to every vertex reachable from
the source. Show that the professor is mistaken by constructing a directed graph for which Dijstra’s

algorithm could relax the edges of a shortest path out of order.
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