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Hilbert Sort Algorithm using Divide and Conquer Method

YASUNOBU IMAMURAT!  NAOYA HIGUCHI'!
TAKESHI SHINOHARA 2

Abstract: Hilbert curve is a kind of space filling curve. Sorting multi-dimensional data along a Hilbert curve is called Hilbert
sort. Grouping data near in Hilbert sort order generates relatively good clustering. For example, Hilbert R-tree, which is one
of the most efficient spatial indexes, is constructed by Hilbert sort. Naive implementation of Hilbert sort, which first generates
Hilbert curve, requires exponential time with respect to the data dimension and the order of Hilbert curve. In this paper, we
present a linear time implementation of Hilbert sort by reconsidering a fast Hilbert sort algorithm introduced by Tanaka in 2001,

which does not generate Hilbert curve.
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Class HilbertSort:
Var dim : int
Var baseAxis : int
Var currentBit : int
Var bits : bitset
Function separate(begin, end, axis, flag):
If flag 3 E:
[begin, end)X[HIZxI L, #&ZEFED axis IKICH D
% currentBit £ b 23 (true X [#/false XF)Z 72 5
KRIZAE O 2, [begin, mid)7® true X [H], [mid, end)
73 false X HIZ 72 HARICED - mid Z RV fE L L
TIEY
Else:
[begin, end)X[HIZXxI L, #&ZEFED axis KT H D
% currentBit £ b 23 (false X [H/true XF)IZ 72 5
FEICAW OV 2, [begin, mid)72Y false X[, [mid,
end)?® true XENZ/2 AERIZE D 72 mid Z K Y 8
L LTiRT
Function sub(begin, end, axis, bf, cnt):
If [begin, end) D K] D EFRE 1 LLT:
Return
Var mid = separate(begin, end, axis, bits[axis])
Var nxt := (axis + 1) % dim
If nxt=baseAxis:
If currentBit 23 0 72 5
Return
currentBit % 1 Dy 57
Var old := baseAxis
baseAxis := (old+dim+dim-(bf ? 2 : cnt + 2)) % dim
bits[baseAxis]& 7 U v 7
bits[axis]Z 7 U v 7
sub(begin, mid, baseAxis, false, 0)
bits[axis]Z 7 U v 7
bits[baseAxis]& 7 U v 7
baseAxis := (old+dim+dim-(bf ? cnt+2 : 2)) % dim
sub(mid, end, baseAxis, false, 0)
baseAxis := old
currentBit & 1 D7
Else:
sub(begin, mid, nxt, false, bf ? 1 : cnt + 1)
bits[axis]Z 7 U v 7
bits[nxt]&Z 7 U v 7
sub(mid, end, nxt, true, bf 2 cnt + 1 : 1)
bits[nxt]Z 7 U » 7
bits[axis]Z 7 U v 7
Function main(begin, end, dim_, order ):
dim = dim_
currentBit := order -1
bits DHA X% dim & L, HEHEERT false T 5
baseAxis := 0
sub(begin, end, 0, false, 0)
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