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Spaecefiiling Curve

® 5 continuous mapping of the unit interval [0, 1]
onto a unit hypercube (for example, a square)
o first introduced by Peano (1891), Hilbert (1891],
and others as "topological monsters”
¢ tend Lo preserve ‘nearness’ among points:
—1f 2 points are close on the curve, they are
close in the square
—1f 2 points are close in the square, they are
‘likely"” to be close on the curve,
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Lxamples...

A * «w~ ETC.

Lach curve 15 the fimst 0f 2 seguence
of PECUrSIVE CORSIrUCions

@D0enniz Bricker , U. of lowa, 1997
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o~ ETC.

Lach curve 15 the fimst 0f 2 seguence
of PECUrSIVE CORSIrUCions
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w9~ ETC.

Lach curve 15 the fimst 0f 2 seguence

Of FeCrSsIVe CONSLrUCiions

@D0enniz Bricker , U. of lowa, 1997
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“Generie”
Spaeefiliing Curve Heuristie:

1. Transform the problem (routing, location, etc.)
in the plane, via a spacefilling curve, Lo a problem
on the unit interval,

2. Solve the (easier) problem on the unit interwval.

3. Map the solution back to the problem in the
nlane.

@D0enniz Bricker , U. of lowa, 1997
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Ereudo-code o compute posilion on the
space-frlling curve (4/o0fa porint (X ¥/

111 Lhe uynit sguare.
VECPORITION EyvyE;va;Tii]

[11 A

[2] A Eeturn position of (X,¥w) on a

[31] A space-filling curve

[4] A (ot . Bartholdl & Platzman?

[51 A (Recursivel v-defined functicon?

[6] +Compute IF eps<l/lxwv-1 1 & Ze0.h < =End
[71

[81 Compute Zexvll]l < wxy[Z]
[9] IjeciiL2=xy, 1Ll 2=y

[10]1 A & 1z quadrant in which (x,¥» lies
[11]1 @="1+c¢cd 2p0 0 0 1 1 1 1 0xa,=1jrl
[12]1 T+«PORITION (2=1xy-0.5)
(131 =L1 IF 1#£a212 < T«1-T

[14] Ll:z«(7<81+(Q+Ti1<d o zez-lz
[151 End: APL Code
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Exam p e Random Symmetric TSP
(seed= 1333982

100 al

0 olz
g0 4
TO < o

E0 - 0o
a0 4
40 ab
30 4
20 4
10 4
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100 a1
o0 —
g0 —
7O -
60 —
S0 —
40 —
0 —
20 —

Fhe sgiiare 7s
Enned inio the
interal f0 77

1 HI 1

CI 01 02 03 04 0.5 06 07 04 09 1.0
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1 ®1 ¥ Position
1 41 100 0,18236921
2 51 g4 0.45818231
3 43 J00 0 0.,13481542
4 g4 FhO0.B2R11921
] a8 9 0,.55589939
3] a8 41 0.80589939
i g1 21 0.779681296
g 72 25 0.718350459
a 40 14 0.96073832
10 41 5 0.93535641
11 3 18 0.02027783
12 a5 gy  0.51850270

@
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Sort the points:

i 1 Y Position 1 Position

: 11 0.02027783
1 41 100 ©.18236921
2 Rl B4 0.45818231 4 0.13481542
1 43 FO 0.13481542 1 0.18236921
4 84 TR 0.52A11921 2 0.45818231
FE 88 Y9 0.55589930 12 0.51850270
FoBE 41 0.80589930 4 0.52611921
7 a1 21 0.F7961296 5 0.55589034
g 72 25 0.71850450 8 0.71850459
o0 40 14 0.96073832 7 O0.7TOR1206
10 41 o 0.93535641 A 0.B0589030
11 118 0.02027783 10 0.935356A41
12 95 87 0.51850270 0 0.9R0FILIZ

This determines the
order in which cities
e are visited...
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opace-filling-curve tour: 1 2 12 4 5 8 7 6 10 9 11 3 1
with length 366

100 —

80 -
70—
B0 —
50—
40 -
30 -
20 {4
10—
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The space-filling curve has been suggested

as a low-technology ™ algorithm...

1) Find location on map and read (x,v)
coordinates

2) Find (x,v) in table giving position

3) Prepare card with (x,v) and position,
and insert into card file according to
the position

4) The sorted cards give a tour.

A Minirnal Technologyy Routing Svstem for Meals on Wheels”,
Interfaces, June 1982 (Volurne 13, no. 2), by | Bartholdi et al,
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