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Bloorithms for achisving the least number of comparisons in
insartion and merging are discussed

First the problem ¢f insertion of an element In a list of
alaemen-s with different prohablility values is jetroduned,
known ophimal algoritiuns are presented and comparcd with olo
and new nheuristic algorithms.

Kext the problem of merging {n.d] elsments 1= discussed and 2
new cptimal algoritim reaching the theoretical bound and
deperding on a gecmetric pregentation of the problem iz
presentad.

Basec on thiz lasl algsrithm the problem of ingerting an

Celoment im a twe dimenszicnal figare is inlroduced . M

heuristic algorithms are proposed . dand their complaxities ars

dlocussed

Final:v extensions te the (rn,3) azd (n.m} merging proalses.
geometrical applications and new multi _dimensiopal 16serilon

algorithms are introducsed
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Introduction

1.1 Introwluacb dloaa [1]

Although abandened for several years , the problems of
inzertion. =gorting and merging in the least number of
Ceinparisons is an area full of unanswered questions.
Lespite the fact that the theoretical bound is known

in all cases , the actual minimum is only known in Just

very few cases

For ewample in the proslem of sorting n elemsnts

the theoretizal minimum is leogin!) but the actual minimuam

iz only kneown for values up toc n=14

For valuas greater than 14 . it is =till not known whether
the published walues cbtained kv FCURED and JOHMSON 1n 1999

are indeed the bezt pozaible

Friar to 1959 ., the best known results were those obbadinad

Len years earlier in 1949

In merging algorithms of n and m elements . the widely used
algorithm using n+m—1 comparisons is only optimum when m is
close ton

For most values optima: soclutions are rot known . excent when

they coincide with the theorestical minimism.



