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[Ignore these key words: Problem solving, Algorithm understanding.]
Q1.  The following is a directed graph G = {V, E}:
V= {a, b, c, d, e, f, g}

E= {(a, b), (c, a), (b, c), (c, d),  (d, e), (e, f), (e, g), (f, g,) (g, d)}

Draw the graph G  first.

Identify the Strongly Connected Component(s) of G .

[Algorithm: Starting with the node a draw a DFS spanning tree, with the Post-order numbering on the nodes.

Draw G’ the reverse graph of G with those numbers on the nodes.

Draw the DFS spanning tree of that graph G’, traversing from high to low of the numbers on the nodes.].
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Q2.  Solve the same problem above, but starting with the node f  on G instead of the node a.
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Q3. Answer briefly – in a sentence or two.
a. Is the set of P-class problems is a subset of the NP-complete problems.
b. Is 2-SAT problem is outside the NP-class? 

c. Is 4-SAT is a P-class problem?
c. In order to prove a problem X to be NP-hard one needs to develop a polynomial transformation from a known NP-hard problem Y to X, or the other way round?
e. Every NP-class problem is known to belong to either the NP-complete class or the P-class. Is this true currently?
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