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Augmentation Problems for a Specified Vertex-Set

Masaya TAKAHASHI (Department of Electronics and Information Science, Fukuoka J. College of Technology)

Abstruct

A (directed) graph G=(V, E) is k-edge-connected with respect to a vertex-set V'C V if
and only if there are % edge-disjoint #-v paths for any two vertices «, v € ¥V (there are & edge-

disjoint directed paths from # to v and % edge-disjoint directed paths from v to u« respectively,

for directed version). The k-edge-connected augmentation problem for a specified vertex-set is:
Given a (directed) graph Go=(Vs, Eqo), find a smallest (directed) edge-set A such that G'=(V,
EyJA) is k-edge-connected with respect to some vertex-set V' C Vo In this paper, I will

propose the following results: The strong connected augmentation problem for a specified

vertex-set is NP-complete, and an algorithm for solving the k-edge-connected one for a

specified vertex-set with £=2, 3 cases.

Key words: 2-edge-connected graph, 3-edge-connected graph, strong connected digraph and 3-

(2-) edge-component condensation for a specified vertex-set.
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Algorithm F'(G)-Cnt.
Begin

For every vertex v € F(V), perform the
following: begin
w(v) = deg (v); k(v):=0;
if v€ N then #(v):=1
else #(v):=0 end;
For every edge e € F(E),
e is marked “unused”;
5i=0;F(V):=0;F(E):=%;
while there is a vertex v € N with k(v)=
0} do begin
s:=any vertex v € N with £(v)=0;
zi=g;
z is put on the top of stackl;
F(V):=F(V)yUl{z};j:=j+1:
k(z):=7;
while stackl is not empty do begin
search an “unused” edgj e=(z, u);
if ¢ is found then Forward
else Backtrack end end

End.
Procedure Forward.
Begin

e is marked “used”;

F(E):=F(E) U {e};

if £(1)*0 then begin

{{Comment: ¢ is called a back-edge.}}
u is put on the top of stack2;
u is put on the top of stack3;
t:=u end

else begin

{{Comment: e is called a tree-edge.}}
Z=U;
z is put on the top of stackl;.
F(V):=F(V)U{z};ji=j+1;
k(z):=j end

End.

Procedure Backtrack.

Begin

2,1
2.2

z is deleted from the top of stackl;
if stackl is not empty then begin
x:=z; z:=the top of stack];

if #(x)=0 and w(x)=2 then begin
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if w(z)=1 then begin
w(z):=w(z)—1;
F(E):=F(E)—{(2,x)} end
else begin
(1) if z==¢ then begin
F(E):=F(E)U {(s 1)};
(2, t) is marked “used” end
else w(z):=w(z)—2;

(2) F(E):=F(E)—{(z x)}, (x, )}
end;
F(V):=F(V)—{x} end
else begin
t=x;

the top of stack? is deleted;
t is put on the top of stack2 end;
if z=the top of stack3 then begin
z is deleted from the top of stacks3;
the op of stack? is deleted;
if stack? is not empty then
t:= the top of stack2 end end

2.3

End.
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