
of points, so

IsmJ\= Is’ml ~ [n/12J -1

Thus all the sets in question contain at least [n/12j –

1 points. We have also shown that c is approximately

1/12. #

Combining the earlier theorems we get the result

Theorem 6.2 A point in the center of a set can be

computed in linear time.

Proof: In each iteration at least 3n/12 (= n/4)

points are deleted.

If T(n) is the running time of the algorithm for an

input of size n, then it satisfies the following recurrence.

T(n) = T(n – 3n/12) + O(n)

+ T(n) = T’(3n/4) + o(n)

Since T(n) = O(n) from the above recurrence, the

claim of the theorem follows. g

7 Conclusions.

We have presented an optimal algorithm for computing

a centerpoint of a finite set of points in the plane, thus

providing one more example of the power and versatil-

ity of the Prune-And-Search paradigm.

It would be worth exploring how this speeds up al-

gorithms which uses the centerpoint computation as a

basic subroutine.
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Proof of Existence of an R-
Cut.

In this section we prove the existence of a ham-

sandwich-cut for a ratio other than 1:1. We give a

sufficient condition for this which is applicable to the

configuration discussed in this paper. It can also be

easily seen how the algorithm by Lo and Steiger can be

wmodified for this application.

Suppose we want to find a ham-sandwich-cut which

divides two given sets A and B in ratios rA and rB

respectively. Then,

Lemma A.1 If there exist two cats HI and H2 which
divide A, B in ratios r;, r~ and r;, r; respectively

such that
r~>rA>r~

and
?’~<?’B<&

then there exists a ham-sanwich-cut which divides the

set A and B in ratios rA and rB respective/y.
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Figure 5: Distribution of Points for an R.-Cut,

Proof: The proof of this Lemma is constructive.

We dualise the problem of ham-sandwich-cut[LS91]. In

the dual problem we have to find intersection of A-level

corresponding to rA and B-level corresponding to r~.
A kt~-level is defined as the piece-wise linear curve that

intersects every vertical line at kt~-median.

The point corresponding to HI is below the A-level

corresponding to rA and above the B-level correspcmd-

ing to ?’B. At the point corresponding to H2 the reverse

is true. As both of these levels interchange their rel-

ative positions they will intersect in the vertical strip

between the dual points of HI and H2, This inter-

section point is the required dual of the general ham-

sandwich-cut. I

Let the boundaries of U and D be the cuts HI and

H2 respectively as stated in Lemma A. 1. The ratios

rA and rB are both 1/2. Let the size of SUD be x.

The sizes of other sets would be as shown in the Fig. 5.

For the sake of simplicity floor and ceiling functions are

dropped from various terms. Then,

2n/3 – x
r~ =

nj3 + x

x
r~=—

n—x
x

r~=—
n—x

2n/3 – x
r~ =

n/3 + x

and

B An Alternative Pruning Pro-

cedure.

Instead of computing R by the method given in sec-

tion 4, we can use the following alternative procedure.

The half-planes U and D are computed as before. But

to compute R we start with the half-plane U instead of

L. We find a ham-sandwich-cut such that U n R con-

tains [n/12] – 1 points of S, Further, let R and D be

computed maximally such that it may not be possible

to locate another half-planes which have S~u and SLD

respectively as proper subsets.

By construction, the sets SLU, SLD and SRU contain

[n/12j – 1 points each. We have to show that ,S’~D

contains at least [n/12] – 1 points.

Theorem B. 1 There are at least [n/12j -1 points in

SRD .

Proofi There are several different cases to consider.

We prove the statement for the configuration shown in

Fig. 6 only. For the sake of simplicity ceiling and floor

functions are dropped from various terms.

Let the size of SDU be x and size of SRjo be n/12+

x—y,

Then number of points in every partition would be

as shown in the Figure. All the sizes of sets must be

greater than or equal to zero. Therefore,

X–y>o

and hence,

I$RL) = n/12+~ ‘y > n/12

We can prove the statement of theorem for other

configurations of hyperplanes L, U, D and R similarly.

I

Since all the ham-sandwich-cuts in this procedure
are computed for separable sets, this algorithm is more

efficient than the one described in the paper.

Therefore an R-cut exists for the said configuration
in the paper.
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Figure 6: Distribution of Points for the Configuration in the Proof of Theorem B. 1.
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