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Using the log method based on stabilization theory

to factor polynomials over algebraic number fields
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Abstract

The log method based on stabilization theory was proposed by Shirayanagi and Sweedler, to reduce
the amount of exact computations as much as possible to obtain the exact results. This method is a
floating-point interval method with zero rewriting and symbols. Zero rewriting rewrites an interval
coefficient into the zero interval if the interval contains zero. Symbols are used to keep track of
the execution path of the original algorithm with exact computations, so that the associated real
coefficients can be found by evaluating the symbols. After the algorithm terminates, one evaluates
the symbols of the output and get a result with exact coefficients. There are two kinds of the log
methods: ISZ method and ISCZ method, depending on the treatment of zero rewriting for interval
coefficients with symbols. In this paper, we show the efficiency of the ISZ method by applying it to
the factorization of polynomials over algebraic number fields.
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[[—1.857493500252287339760742482231340200006 x 10119

—1.857493500252287339760742482231339608622 x 1011],1044]x+
[[4.641332445122862606850408048643353865425 x 10117,
4.641332445122863535544214340651877012362 x 10'17], 1045]

FZw I, Y YRLD S EMEREEICT %,

@O (z+4+7-23 +42-2531 4189 32)

@ (22 —9(2% +243 31 +9-283% +81-2533)7 — 825 — 24 3% 4 5)
L7228 o TIRES .

fl@)=(z+4+7-25 +42.2535 +189-32) (22 — 9(25 +243-33 +9-253% + 81
2532)z — 825 — 2431 4 5)

CHRETAE. O f(z) X BLTWVS,

ISZ 1%, 1SCZ i, WEFHHCToOHERRIZ. R1DEDTH S,
MITFD 5 DDOBTHBEREIT S, Hl 1. B 2 EXFHRoF L FEETH 5,

Bl a=+v2 D 8 K (4 X x4 x3X)

B2 =25 +35 D 3XRK (1 XK x2XR)

B3 a=v3+v5 D6RR (1 XK x2 KA x3%XK)
B4 a=+2 D 24 X0 (12 K x 12 %X )
fl5 a =316 +195 D 47K (2 X x 2 &R

| | 157 i (1) | 1SCZ ik (1) | hesatsr (1) |

71 0.016 0.062 0.031
)2 1164 6469 2428
%1 3 0.109 0.297 0.156
i 4 30.73 73.04 40.00
i 5 18628 >1d 54311

% 1: ISZ i — ISCZ 7 — miE#HE

iz, ISZ %, ISZHETORHERE O HRE, K2 D@D TH 5,

Bl1226E 5135% 1 LAETH B, ZOEBRTIZ, ISZ L ISZHEDOFERMICEZ H T 72012, Bk
JEHT 2 DU IEHT X D B 5 R S PHAT 5, £ KEH O LT Z 1 2 LTwa, ROKEHTIZ.
— OEMDBEEREENTTH b, AHIDBIE LW DHERT X R ERENTTH 5,
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| | 1871k () | 157243k () | Rk |

%1 1 1.500 0.078 20 — 25
1) 2 8043 1178 35 — 40
% 3 2.969 0.266 55 — 60
%] 4 1292 34.67 33 — 38
il 5 >1d 18784 62 — 67

3+ 2: ISZ 1% — ISZ*7%:

4.4 EE

WTEMERTECIINEEMT 2 10000 FTAREL LTHELVWAZHERTE ko7, FLT, ISZIETIZEL
WRIE R 1T 5 2 e DHERTE Tz o T, MREUR LORESHTD Trager 713 ) X LT 5
ISZ EDE MR HERT & 7=,

IR 2 L U 724851, ISZ IRIX ISCZ i, BEEHA X b End kR a2 ) Ulze R BB
MG, 1SCZ A, HMERITETLXDHIERMEZE L7270, ISZEOBEMMIE LV HETH S, Fiz.
ISCZ I & D EIER 2 B L2720, AR R o kr o7z,

BRI, ISZ Yy ISZHED R TIE, ISZMEMN ISZ E & b @dcss R e Uz, ISZIETIES YR
T IEMERBUTIEIT T 2 U %E 5 [0fT o TW A DI L, ISZHETIE Y ¥ R Z IEMEREBUIETS 5 W %
1ENCER L TW5720TH S,

5 F&&

o REUA LDORBDEZ KD B Trager 73V X LIIHT 2 ISZEDAINMER MR TE T, Fel
Borosa, KoKz R 5 2 e TREMIOIEL T2 lHICHIECE 2 2 e VKR E AR T

H%,
o AGHSCTH L SRR L7z ISZHEIE. FENTAE D ZWIGE. 1RO ISZEX D AR TH % LT
%7‘30

o SHOMEL, MORE 7T LT XL LT ISZHEDEMMERZMRT 228, £, BIUHOE
FRITIE R BERIICIHREIC T 2 R ED D B,
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