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Problem

Consider the following problem:

Problem: Design a data structure which can maintain the k-edge-connectivity classes of
vertices of a graph, while we can insert edges and vertices in the graph. In other words, the
data structure have to support these three operations on the represented graph G:

1.
2.
3.

InsertVertex(u)
InsertEdge(u,v)

InSame-k-Class(u,v) : returns back a boolean, indicating whether vertices u and v
are in the same k-edge-connectivity class.

Previous Work

In [I] a solution for case k = 1,2 is presented. Achieved time bounds are O(log®n) for
k =1 and O(log* n) for k = 2 (we have seen ideas involved for the case k = 1 in class).

In [2] a solution to case k = 3 is presented. The main idea is maintaining connectivity
structure among cycles of the graph (a tree of cycles).

In [3] a solution to case k = 4 is presented. Assuming g query operations, m edge
insertions, and n vertex insertions, total time O(q + m + nlogn) will be spent (while
worst case query time is constant). Again the idea is to maintain a simplified graph
structure called cactus tree. This also presents a solution for the case of general k, while
we know the original graph is (k — 1)-edge-connected.

In [] a solution to case k = 5 is presented. With the above settings, it needs time
O(q+ m +nlog?n) (again with worst case query time of O(1)).

In [5] a (1 +o(1))-approximation solution for k = O(log® " n) is presented, with amor-
tized time bound O(y/n). The idea comes out of a combinatorial result which maintains
the minimum cut using a greedy tree packing, a family of spanning trees with certain
properties.



3 Possible Improvements

[Thorup] Is it possible to get rid of the (1 £ o(1)) approximation factor?
[Thorup] Can we repeat the bound mentioned in [I] for higher values of k ?

[Thorup] Is there a way to have time bounds in [5] in worst case sense? For this one,
most probably we need a more careful proof of the main combinatorial lemma in [5].

[Thorup] Can we get similar result (or anything interesting) for vertex connectivity?

[Jeff] In all of these schemes there is a solution with near linear update time-bound (up
to logarithmic factors) and constant time-bound for queries. What is the maximum k
for which such a scheme can be found?

What about randomized paradigms? Is there a simpler but randomized solution for
the existing solved cases which answers correctly most of the time?
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