
CMPE 597: Spe
. Topi
s Graph AlgorithmsFinal, Fall 2006, due Jan. 22nd, 4:00pmGood Lu
k !!!"I, hereby, de
lare that the answers that I am submitting are my own an-swers that I have worked out alone by myself without 
onsultation to anyother person or the Internet resour
es during the exam period. If the afore-mentioned exam-taking 
riteria are violated, I understand that I will be sub-je
t to Y �OK's a
ademi
 dishonesty rules."Name: _______________________ Signature: ______________________Note: There are 6 problems. Ea
h is worth 17 points.Problem 1Show that the following variation of 3SAT, 
alled 1-in-3SAT, is NP-
omplete.The input is the same as the one for 3SAT. The problem is to determinewhether there exists a satisfying assignment su
h that in every 
lause exa
tlyone of the variables is true.Problem 2Prove that the 
lique problem remains NP-
omplete for regular graphs. Notethat a regular graph is an undire
ted graph in whi
h all verti
es have thesame degree.Problem 3Suppose you are given 
onne
ted undire
ted graph G(V;E) and its 
orre-sponding Lapla
ian matrix L. In the 
lass, we have shown that, given apartition ve
tor p 
onsisting of 1's and �1's the following holds:pTLp = 4 � (no: of edges 
ut)What two integers i1 and i2 
an you use so that given a partition ve
tor p
onsisting of i1's and i2's the following holds ?pTLp = (no: of edges 
ut)



Problem 4Suppose you are given a dire
ted a
y
li
 graph. Give an algorithm that �ndsa set of simple vertex disjoint path(s) su
h that the total path-length(s) (i.e.summation of path-length(s)) is maximum. As an example, for the graph inthe following �gure, a solution is given by bold paths with total path-lengthof 3.
Note that the solution may not be unique. (The above example graph alsohas another solution).Problem 5Find the minimum 
ost 
ow in the following network by (a) Cy
le 
an
elingand (b) Su

essive shortest path algorithms. Show the steps of your algo-rithms by drawing appropriate residual networks at ea
h step.
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Note that in the �gure, the values on the nodes are the sour
e/demandvalues and the values in parantheses are the (
ost,
apa
ity) values. Take alllower bounds to be 0 in the network.Problem 6Design an eÆ
ient algorithm to �nd a minimum-size vertex 
over for a giventree.
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