Problem Set 6

Randomized Algorithms
Due Thursday, October 21

1. Suppose you are given a graph whose edge lengths are all integers in
the range from 0 to B. Suppose also that you are given the all-pairs
distance matrix for this graph (it can be constructed by a variant of the
deterministic distance algorithm we gave in class). Prove that you can
identify the (successor matrix representation of the) shortest paths in
O(B%M M (n)log® n) time, where M M (n) is the time to multiply n x n
matrices.

2. In class we presented an efficient randomized algorithm for bipartite
matching on d-regular graphs.

(a) What goes wrong if the graph is not d-regular?

(b) In class, we showed that the algorithm achieves O(nlogn) time
in expectation. Show a variant of the algorithm that achieves
O(nlogn) time with high probability. Hint: Vs n enaqbz jnyx
(be, creuncf, frg bs enaqbz jnyxf) gbrf abg grezvangr va ebhtuyl
gur rkerpgrq nzbhag bs gvzr, erfgneg. Bar begvba vf gb tebhce
jnyxf vagb frgf rnpu jvgu rkerpgrq a gvzr.



