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A Fast Algorithm for (k + 1)-Edge-Connectivity Augmentation

of a k-Edge-Connected Bipartite Graph

TADACHIKA OkI ,™! SaTosHr TAokA 1!
and TOSHIMASA WATANABE'!

The k-edge-connectivity augmentation problem of bipartite graphs (UW-
Bipartite-kECA(*, MA) for short) is defined as follows: ”Given an undirected
bipartite graph G = (VT UV~ E), find a smallest set E’ of edges such that
G' = (VY UV~,EUE') is a k-edge-connected bipartite one.” In this paper
we propose a fast algorithm for finding an optimum solution to UW-Bipartite-
(k+ 1)ECA(*, MA) when G is k-edge-connected with k£ > 0, and show that it
can be solved in linear time for k € {1, 2}.
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/* Step 6 */
1. while |[BUW|>500 W #( do
begin
if |B| = |W| = 3 then
bOwOOO 460000000;
else if top.color 0 0 then
2. if W|=1then U0 4500000000000

bOOOOO wOOOOOOODODOBOOO;

else if top_b.# > top_w.3 then
begin /* Line 2 0 00 top-w.next # nil */
b «— top; w < top_w.next;
top < top_w; top_-w < top_-w.next.next;
end

else /* top-b.8 < top-w.3 */
begin
b «— top; w < top_w; top < top_b;
top-b < top_b.next; top-w « top_w.next;
end

else /* top.color OO */

if top_b.8 > top_w.(3 then
begin
b «— top_b; w < top; top « top_w;
top_w <« top_w.next; top_b « top_b.next;
end

else /* top_b.3 < top-w.B */
begin
b « top_b.next; w « top;
top < top_b; top_b « top_b.next.next;
end

E' «— E'U{(byw)}; B+~ B—{b}; W — W — {w}
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