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1. (35 points) Congder the following divide-&-conquer dgorithm to find a minimum spanning tree of
graph G = (V, E) with weight function w: E - R".
Divide V into (essentially) equal sized sets V,,V,, where |V, =| M|/ 2], |V, =[|V[/ 2].
DivideE into s&ts E , E,, E, where E; isthe edges of E with both endpointsin V,

E. isthe edges of E with both endpointsin V;
E; isthe edges of E with one endpointsin V; and onein V,

Thatis E =E NV ,xV,), E,=EnV,xV,) and E, =EN(V,xV,)
Let E; betheedgesof aminimum spanning tree of (V,,E,).
Let E, bethe edges of aminimum spanning treeof (V,, E, ).
Let e be a shortest edge of Es.
If G=(V,E) isconnected, must E; UE, U{e} bethe edges of aminimum spanning tree of G? Justify
your response.



2. (35 points) Graph G = (V, E) isatreeif it is connected and | E| = |V |- 1. Describe an dgorithm to
teif G =(V,E) isatree. Your dgorithm must executein timein O(\V|)



3. (30 paints) Given an array A[1..n] of nonnegative reds, we want to find
max(H A[k]j: max (A[i]* Ali +1}...* A[j]). That is we want to find the maximum
i<k j

Kigj<n 1<i<j <n

product redizable as the product of a contiguous subsequence of numbers of A. For example,

if A=(0.6, 0, 23, 0.5, 28, 0.9), then the answer is 322=23*0.5*28. If

A=(0.8, 0.9, 0.6), then the answer is0.9. If A=(1,0, 12, 3, 1, 2, 0.001, 39), then the answer is
72=12*3*1*2. Describe an O(n) dgorithm to solve this problem.
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1. Thedgorithm falsfor the graph

® :

@ {d

if V is partitioned into V, = {a,c} and V, = {b,d}.

2. We do a depth-first search on G, hdting as soon as a backedge is encountered (G admitsa
cydeif and only if the dfs-forest has a backedge). The dfs-forest has O(|V|) tree edges, and

quits upon encountering a backedge, so the execution timeisin O(V|) .

3. best_to[1] < A[1]
for k«~2tondo
best_to[k] «— max(A[K], best_to[k-1]* A[Kk])
and a (linear time) pass through best_to finds and returnsits maximum vaue.



