


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 r4 and B-level corresponding to rp.
A kth-level is defined as the piece-wise linear curve that
intersects every vertical line at k*»-median.

The point corresponding to H'! is below the A-level
corresponding to 74 and above the B-level correspond-
ing to rp. At the point corresponding to H? 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 H! and H?. This inter-
section point is the required dual of the general ham-
sandwich-cut. 1

Let the boundaries of U and D be the cuts H; and
H, respectively as stated in Lemma A.1. The ratios
r4 and rp are both 1/2. Let the size of Syp be =z.
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,
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Clearly, for 0 <z < n/3,

and

Therefore an R-cut exists for the
in the paper.

said configuration
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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 Sgy and Sip
respectively as proper subsets.

By construction, the sets Spy, Spp and Sgy contain
|n/12] — 1 points each. We have to show that Sgp
contains at least [n/12| — 1 points.

Theorem B.1 There are at least |n/12]| — 1 points in
Skp-

Proof:  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 Spy be = and size of Sgp be n/12 +
z—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,

z—y>0
and hence,
SkrD :n/12+:c—y>n/12

We can prove the statement of theorem for other
configurations of hyperplanes L, U, D and R similarly.
' .

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.



Figure 6: Distribution of Points for the Configuration in the Proof of Theorem B.1.
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