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ENUMERATION OF MINIMAL T-CONNECTING SETS
Input: A graph G = (V,E) and aset T C V.
Output: All minimal T-connecting sets.
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2-D1sJoINT CONNECTED SUBGRAPHS

Input: A connected graph G = (V, E) and two disjoint subsets of
terminal vertices Z1,Zy C V.

Question: Does there exist a partition Ay, Ao of V', with

Z1 C A1, Zy C Ay and G[A;], G[A3] both connected?
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Theorem 1. Given a graph G = (V,E), a vertexv € V and R C V \

N[v], we can enumerate all induced paths from v to a vertex of N(R),
VAR
3

with no intermediate vertex in N[R], in time O*(3

).

Lemma 1. Fiz a non-negative integer t and let T' be a rooted tree where
any root-to-leaf path vy, v, ..., vq has Xi<i<q c(vi) < t, with c(v) the num-

ber of children of node v. The maximum number of leaves that T' can have
sttt (R ="15and ror -1
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Lemma 2. Given a graph G = (V,E), a vertex vy € V, R C V \
Nlv1], and an integer t. Then there exist at most [(t) induced paths

Pt vy, .0, in Gesuch:that
And we can enu merate

— b(P) <t,

— v, € NIR] for1<i<q-—1, and Ln 0*(3%) tcme.

— vg € N(R).
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Lemma 3. Given G = (V,E), T C V, and two vertices u,v € T such
that uwv € E. Let G' be the graph obtained by contracting edge uv into v.
Then there is a one to one mapping between Minimal T'-Connecting Sets
in G and Minimal T \ {u}-Connecting Sets in G'.
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Algorithm Main Enumeration
Input: A graph G = (V, E) and terminal set T C V
Output: A family of sets containing all Minimal 7-Connecting Sets
begin
assign each vertex a unique label between 1 and |V/|
choose u €T
MCS(0,0)
end

Procedure MCS(C, X)

Parameter C': vertex set used to connect T

Parameter X: vertices not to explore in this call

begin

if G[T U (] is connected then output 77U C

else
set C, D C as vertex set of connected component of G[T U C] containing u
set 7' =T\ C, i.e. the terminals not yet connected to u by C
set G’ to be graph obtained from G by contracting edges of G[Cy] to u
call the algorithm of Lemma on G'V(G')\ X] withv; =uand R=T"
for every path P = (v1,v2,...,v4) output by that call

MCS(C U {vs,...,vq}, X U{w € N(Cy) : label(w) < label(v2)})

end-for

end

Lemma 4. Given G = (V,E), T CV and |T| < n/3 Algorithm Main
Enumeration will:

1. output every Minimal T-Connecting Set of G,

2. output, for any integer r € [0..|[V \ T|], at most (
sets S D T such that |[N[S]\T| <r, and

3. run in O*((||¥|\_T2|) - 3IVATI/3Y time.
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Theorem 2. For ann vertex graph G = (V, E) and a terminal set T C 'V

where |T'| < n/3 there is at most (?ﬂ'ﬂ) -3(=ITD/3 minimal T-connecting

vertex sets and these can be enumerated in O*((Tﬁ@) . 30=ITD/3) time.



2-D1sJOINT CONNECTED SUBGRAPHS

Input: A connected graph G = (V, E) and two disjoint subsets of
terminal vertices Z1,Z> C V.

Question: Does there exist a partition Ay, A2 of V', with

Z1 C Ay, 75 C A and G[A;1], G[As2] both connected?

Theorem 3. There exists a polynomial space algorithm that solves the
2-D1sJOINT CONNECTED SUBGRAPHS problem in O*(1.7804™) time.
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