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#UL. ¥e,(n, m)

m/n 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
2 1 3 2 5 12 14 20 27 35 44 54 65 77 90
3 1 8 7 16 27 50 77 112 157 210 275
4 2 25 55 108 182 294 430
5 2 11 48 91 196 375
6 8 13 49 | 125
7 2
8
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On the Number of Combinations Without k-Separations
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Abs tract

Let f,(n, m) denote the number of ways of selecting m objects frem =
objects arrayed in a line with no two selected having k-spparations (i.e.,
having exactly k-objects between them) . If the objects are arranged in a
circle, the corresponding number is denoted by g,(n,m) .Kaplansky “! - first

published a derivation by recurrence relation for k= 0., Recently, Konvalina ‘¢
derived the enumerative formulae for k =+ by using the similar method . For
a géneral k, this prohlem is somehow more difficult and complicated ‘27,
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In this paper, we first present the counting formulae of f,(n, m)and
g.(n, m) in the form of multifold convolutions by means of the intuitive

deduction . Suggested by Gould’ s work {*’ we derive some algebraic identities
concerning formal power series and difference operator which can be used
to compute some types of summations, Based on these results, some simplified

counting formulae are presented, The main one may be stated as follows

i.Let n=gqk+1)+r (0 <r <k), then

rrhrly ‘ N '
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In addition, the paper contains a number of special simple formulas.
For example, when n=3¢+r (0 <r <2) we have
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The corresponding circular result is
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Of course, the main theorems include the results of { 1)and (2] as

their special cases., For some particular cases, several interesting and

surprising conclusions are obtained that we have not found combinatorial

proofs .
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