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On Bounds of the Number of Comparisons to Select the

t-th Largest of n Elements

Kohei NOSHITA

(Department of Computer Science
University of Electro-Communications
Chofu, Tokyo 182)

Abstract

In this paper we shall show some results on the
bounds of Vt(n), where Vt(n) denotes the number of binary
comparisons necessary to select the t-th largest element
of the given n elements.

Let v(G,t) be the number of comparisons necessary
to select the t-th largest element of G, where G is a
partially ordered set of élements (poset, in short).

The pertial order is naturally defined as representing
the orders among elements obtained from comparisons.

Let «(x,G) ( B(x,G)) be the number of elements
larger (smaller, respectively) than x in a poset G.
Theorem 1

Let G be a poset and G' be the poset obtained from
G by deleting every element x such that either
*(x,6) >t or B(x,6)>n-t+l. Let S={x|g(x,6)> n-t+1].
Then v(G,t)=v(G",t') for t'= t-|S|.

Theorem 2
V_b(n);_ min{Vt_l(n—l) ,Vt(n—l)} +2
for 241t sM™m/27.

Theorem 3
V5(10)é16 .
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Theorem 4 (Exact values of Vt(n))

n Vl(n) Vz(n) V3(n) V4(n) V5(n)
6 5 7 8 L8 _ T
7 6 8 10 10 ! 10
8 7 9 11 12 ! 12
9 8 11 12 (14) 14 |
10 9 12 (14) (15) (16) 5

The parenthesized values are the best upper bounds
known un%il now. See the table on page 215 in the
Knuth's book [ 21,

Theorem 5 (Improvement of the Hadian-Sobel algorithm)
There is a selection algorithm, which gives the
following upper bound. '
V, (n) € n-t+(4-1)Mlog, (n-t+2)" - (%~ 1£/23-1)
for n such that ‘
2X44-2¢ n g 2K+p-242%" Lt/21-1
where k 2 3.
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