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1. In Section 28.1.5, we described the Seven Bridges of Konigsberg problem. Con-
sider the following modification:

The good prince lives in the castle. He wants to be able to return home from
the pub (on one of the islands as shown above) and cross every bridge exactly
once along the way. But he wants to make sure that his evil twin, who lives on the
other river bank, is unable to cross every bridge exactly once on his way home
from the pub. The good prince is willing to invest in building one new bridge in
order to make his goal achievable. Where should he build his bridge?

2. Consider the language NONEULERIAN = {<G> : G is an undirected graph
and G does not contain an Eulerian circuit}.

a. Show an example of a connected graph with 8 vertices that is in NON-
EULERIAN.
b. Prove that NONEULERIAN is in P.

3. Show that each of the following languages is in P

2. WWW = {www:we {a.b}*}

h Turing machine M halts on 20 within 3 steps}
. EDGE-COVER — {<G, k>: G is an undirected graph and there exists an
edge cover of G that contains at most k edges}

4. In the proof of Theorem B2, we present the algorithm 3-conjunctiveBoolean,
which, given a Boolean wff w0, constructs a new wif w', where ' is in 3-CNF.




image2.png
. We claimed that " is satisfiable iff 20 is. Prove that claim.
b. Prove that 3-conjunctiveBoolean runs in polynomial time.
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‘We proved (in Theorem 28.1) that P is closed under complement. Prove that it is
also closed under:

a. union.

b. concatenation.

c. Kleene star.

It is not known whether NP is closed under complement. But prove that it is
closed under:

a. union.

b. concatenation.

¢. Kleene star.

If Ly and Ly are in P and Ly € L C Ly, must L be in P? Prove your answer.
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14. Show that, if P = NP, then there exists a deterministic, polynomial-time algo-
rithm that finds a satisfying assignment for a Boolean formula if one exists.




