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SIRD: An Algorithm for Simultaneous Integer Relations Detection
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Abstract: In order to reduce the hyperplane matrix when detecting simultaneous integer relations for several real vectors a generalized
Hermite reduction was presented. Based on generalized Hermite reduction and patial sum-dower trapezoidal orthogonal decomposition
( PSLQ ) algorithm the algorithm of simultaneous integer relations detection ( SIRD ) was proposed. SIRD was implemented in com—
puter algebra system Maple in two different routes of software float-point data type “sfloat” and hardware float point data type “hfloat”.
The SIRD was compared with HJLS and the results showed that SIRD is better. Furthermore SIRD was applied to get a complete
method for finding the minimal polynomial of an unknown complex algebraic number from its approximation.
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1 HIJLS SIRD
2 Tab.1 Experimental data for HJLS and SIRD
SIRD no. n s Ursigp LI LsirD
° 1 4 15 8 0.063 0. 000
20 80 Hastad- Just. Lagarias ~ Schnorr
HILS © . 2 4 13 6 0.062 0.000
3 4 21 11 0.094 0.015
1 o HJLS 4 5 25 12 0.109 0.016
A A 3 5 5 27 7 0. 141 0.000
o HX
HILS 6 5 21 10 0.094 0.000
LLL 13 7 30 51 7 0.922 0.125
o 2 14 8 54 34 9 2203 0.453
9 79 34 5 4.860 0.625
QR ( Householder ) Hermite
10 97 37 5 7.438 1.047
HJLS SIRD 11 128 45 5 13.765 1.687
T
° v = (11 27 31) Vs 12 149 29 2 19.016  1.610
=(123)" HJLS 5 v,
13 173 26 3 26.812 2.421
v, (19 -2 -5)"  SIRD
3 14 192 29 5 34.218 3.563
2 15 278 28 5 85.797 8. 860
Maple 16 290 35 4 95.656 8.328
Maple 13
17 293 23 4 98. 062 8.750
SIRD HJLS ¢
-9 . 18 305 22 3 109.187  8.063
QR 19 316 19 3 120.187  8.766
Householder QR ° 20 325 18 2 129.031  6.953
Maple
“sfloat” o AMD Athlon SIRD Y ;
7750 (2.70 GHz) 2 GB PC . T (86 6 8 673) Y2 =
1 HJIS SIRD Maple rand (335 8791) y =2
N 10 (-32 -747 63 10)"
: : = 93 SIRD
UTyps UTgrp Y Y .
7 (-35 -2624 157 26)
tHJLS tSIRD
( is) o 6 i %
o ° ’y
7 o
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o 1 SIRD °
y = 1000
HJLS 1/10. Y
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Tab.2 Efficiency comparison between SIRD and TLSIRD I 7
. s n Digits itr tsiko sy b l\o Q\\ |’|
4 3 25 100 5 685 75.937 561l 8.215
3 5 31 150 11 792 356.890 11 792 28. 157 3_ 3
6 3 37 300 18 927 556.031 18 993 73.109
4 5 41 350 26 600 942.516 26 192 134.360
5 5 51 400 50 084 2432.672 49 738 440.110 3 3
6 5 61 550 84 677 6 422.079 81 758 1 267.985
4 9 73 1 000 159 326 4 889.922
6 7 85 1300 234 422 10 658.735
HJLS “hfloat ”
“hfloat” 1 “sfloat” TLSIRD.
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