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ABSTRACT

For n pairs of points (a,b) on a circle, the line segment to connect two points is called a chord. These chords define
a new graph G. Each chord corresponds to a vertex of &, and if two chords intersect, the two vertices corresponding
to them are connected by an edge. This makes a graph, called by a circle graph. In this paper, we deal with the problem
to find the connected components of a circle graph. The connected component of a graph G is a maximal subgraph A
such that any two vertices in A can be connected by a path. When the adjacent matrix of G is given, the problem to
find them can be solved by either the depth-first search or the breadth-first search. But when only the information for the
chords is given as an input, it takes 2(n?) time to obtain the adjacent matrix. In this paper, we do not make the adjacent
matrix and develop an O(nlog® n) algorithm for the problem.
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01:  procedure Find-Component(c[])

02:  //c[i].s : the starting point of a chord c[i]

03:  //c[i].e : the ending point of a chord c[i]

04:  sort c[] in non-decreasing order of c[i].s's
//assuming c[i].s < c[i].e Vi

05:

06: Initialize a stack S,

07:  where S includes, as elements, sorted lists L
of the points on the circle

08: foreachifrom 1 tondo

09: T <—the top element of S
10:  while T # & and
the maximum element of T < c[i].s do

11:  H<—pop from S

// H : a connected component
12: T <—the top element of S
13:  end while
14: //U(L, a) : the minimum of points x in L

satisfying x > a

15:  if T= & or U(T, c[i].s) = U(T, c[i].e) then
16:  Create a new sorted list Lnew

including c[i].s and c[i].e
17:  Push Lnew into S
18:  continue
19:  endif
20: A <—pop from S
21: T <—the top element of S
22:  while T # & and

U(T, c[i].s) = U(T, c[i].e) do

23: B <—pop from S
24:  if|A| <|B| then
25: swap Aand B
26: endif
27:  Re-create the sorted list A

including all the points in both A and B
28: T <—the top element of S
29:  end while
30: Insert c[i].s and c[i].e into the sorted list A
31: PushAinto S
32:  end for

Table. 1 Algorithm
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