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Abstract

In this talk, we briefly introduced our new results from numerical experiments for finding the
approximate GCD of multivariate polynomials with large degrees. These results have been obtained
using our recent algorithm, which is based on SLRA interpolation. This algorithm has been slightly
improved and implemented in C.

1 [FL&HIC

RBETIE, FFEBIZIRELZT N TY XL [K 23] (B ZERZIENZ2WRIZZ O GCD % K
DBHD) &, LITHGREERLERNEZNRE UTHRN 21757703 X4 [Nag23] I22WT, WD
DOBBGET L H U WERE (T o 28ROV T W E T,

1.1 ELLGCD OEFHEECE

KZE2EBARZOWUIFEZRBIKC LU, Kl7] 2 K EOZHARE LET, 2F0, TOLHEKX f(7)
F, f(@) =20 gcat ) (¢ £0) DXDICEEFEHILICARVET, ZOLE, TOLKH%E
tdeg(f) = max;(e; 1 + -+ +e;0) € NTHRL, ZBEOWREE rdeg(f) = (max;e; 1, ..., max;e; o) € N
TRUET, HIIEINT 2BEPRNGERH L ZTNENEZRLUZWEEIK, £LOTdeg(f) Lid#d 5
LT, ZEHAD/VAF2 2 VAERAY, ||fla= Va2 &RT I LET, REETRER
ZHASE S 720, ZHA f(7) DB GEEREEZ LD f(7) ODHOES (R 1)) % supp(f) TERT I &
ZHLTBEEET, ULO¥EMDIL, AFMTHEIEL GCD OE# ) 2527,

EFE 1 (Al GCD Gsericxs 2 BH8R/ME, H558) )
LIEREA F ={f1,.... fm} CK[Z] (meN) & ke N (BEEBREOEE ke N, BARER) 12X
LT, AFAEZTRE L (k) O%ER ¢) c K[Z] %2, F Ok (k) © SEl GCD” L E##$ 3,

Fi(@) + Ai(&) = g(D)hi(T), tdeg(g) = k (£ 721 rdeg(g) = k)

ZZT, Ai@),hi(7) € K@) &, Y 1A:3 (B8 (perturbation) YIER) ZF/NMEL, deg(A;) <
deg(f;) W=D LT 5 (BBUFRBDGE DAEFEXRMIZEBE), N
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1: 3Bl GCD OEHFIZED < Xfi#

% 2 (Bl GCD dsmrfucsis 2 BHESIMLEE, H48S) )
LIEHANERF = {f1,..., fm} CK[Z] (m e N) &8 k e N (ZEEBIEOEHE ke N, BLRREBD 5L
T, PAR&TZTREE (F) OZIER ¢(F) € K[7) &2, F Ok (k) ® “weakly support-preserved
approximate GCD” X E®#7T 5.,

Ji(@) + Ai(@) + Bi(@) = g(@)u(@), deglg)=k (F7F)

ZIT, AdE), A(@), hi(F) € K[E) &, S5 1A+ A3 GESB) (perturbation)) & 32 (| A3 (et
#5) (deviant perturbation)) %&H/MLLU, supp(A;) C supp(f;), deg(A;) < deg(f;) 2 supp(A;) N
supp(f;) = ¢ 2T HD LT 5 (BRERBOGEDOARERGMEFERE) . £/, Aj(@) =0 (i =
1

A

.,m) 251X g(¥) % “support-preserved approximate GCD” &\,

P

K11k, Bl GCD DEH (EHF1LEH2) ITEOVWT, TOBEEZNMLAZBDTT, MIZBWT,
BOVAIFMEO AN BRI 2BULEN) 2R LTEY, FUOAPHEOHN (HWIZETRWVWASD
DEEANTEHEDLIHN) 2R LU TWET, JKEOMEIE, REEZZRLERE UL THEI NS KADS
HR (AWICETRY) WMAETHEAZRL T,

2 SLRA Interpolation ICED<ELLGCD 7/)LTY) XA

AEETH S SLRA Interpolation (2D <l GCD 7V 3V XLADEIZDOWTHEA L £ GEMIZ
DWTIREIEL £TDT, BB U THEEE DTN (K 23] W0 UL [Nag23] 2 TSI V),

2.1 #HHZEXE 2 D0LEAICEN

ANDLEHREES FIZ2 02 BA22HANEGEINTWEIYE, F=F,UF 2 F,NEF, =¢ %
W7 T £, Fy = {farse s famut & Fo = {foar s formy} CRELES, ZDOLT fod,m0p1) &
Jo(Z,xpq1) ZIRANTERL £7,

.17 ml+1 Zfa1 g;iv fb T JCg+1 Zfbl xé:—i

ZZT, wpypy WHRZIZBATEIATVIEBDEIBREDT, mg = 1 THE»my = 1 THNIE,
ged(f1y. oy fm) = ged(fa, fo) DAL LET DT, PME, F = {fa,fp} C K[7] 2 AJTTOZHEIESG L
LTHE->TWEET,



2: ZEHETEADER GCD 7V IV X LOMMA (XK@, A AKREAR)

2.2 F7IIYXLDRHEHE SLRA

AHETHS T GCD 7V TV XL DEARN LA FEIEIC R £9, T40bb, £9, Ao
RS HA 2 IO KL TR (BUEZRA) U, HERDORTO-ZHLIHN (LR 5&) %2k
£, TNTNDRTO—EHZEADNS, TN6DEL GCD (—EHZHN) 2K, #HERP LA
ZIEA L LT OMEE GCD 2 MifETHETLES, M2I2BWT, of & o) B3RS ERLTVET,

— I, M2 0EMORIZH B X512, H—DOZHEANOBRIE, —ZHZEADEL GCD FIH DR
Wz, HEETASANSICEBLET, ZhREMORO L ST, ROMEHHE (0] 12815 f,(7) DEOE
BEOLEN) 5, MBEATKTULERAUAATRVARIIZE 2L 2BRUET, #ERe LT, EFEED
WA R22)ICEHVET LI, WHEICLBELTIIHECHENELET, ~HT, ARETH-T
WBTLTY XLTHE, M2OHARIOKIZE T2 HROMEMIRO & >, ~ZEBEZHERAIZHIT 504 GCD
DFEBGIXAE—T, MEIZLVETLTEZ L BARETT,

TR IZZE DD 7 WEERN 725 GCD 73V XA T, IRATEE I NS L Sylvester ERFEKE
AITH72 & DEGIHEEBTE B 752 KD B Z 12k b, ELLGCD 2k 5 Z LAk d (KIRETHKD
TUTYXLTHE, 2200ZHEANCENLTVWETY, EHRSZEAMITIORZRBRLTEEET),

CE=k(f1) Chk(f2)

ds—k di—k
() = MR ()

Clm=k(f1)  CH*(fm)

ZIT, CUf) RBIAATHAZLTBY, d=deg(h) %3 f(Z)W@) \ZHIET 238 % CU(f)h TR
¥ET, 0L E, k<HoNTWEHFEL LT, ldeg(ged(fi,..., fm)) Dk eENTHEZ L] OBEA
DEMEZ, [SyIF(F) 231 OABBE LT L2 L0505 T, ABMETHS 7LIY Xab, Z
DHEFEIZEDVTWVWET, REEREE BT75%2 KD 5 HIEZW L ORI oNTWETY, RRETHES 7
VTV XLTIE, ANTERT S SLRA 2iEHLTVWET,

E# 3 (SLRA (Structured Low Rank Approximation))

S CKPX %, pxqD¥ A AEFEDTHOES KPX9 D affine inZEM L §5 (ZOESZ%ERIE, 750
G 2 EHT D), ZOLE McStreNIZHL, |[M—-M*|p % 9NESL<7$5 M*cSNKP* %
ke 5 E % Structured Low Rank Approximation £\»5, ZIZ T, KP*9 I r 2K 217510
HAES C KP9 %KL, |M|plk M c KPX9®D Frobenius / VL% RTEDLT 5,
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2.3 SLRA Interpolation & ZNICED < #EF)

RTERNCEA U 72—k Sylvester B&FERATHIA &2 WT, Sk (—EHLHENX) OELGCD %
SLRAZX DNz UTH, TS IFHEFRGIICERT 5720, BEORWIEM GCD 27535 & n’
HEFHA, AKHEITIX, FEHARIZES X5 SLRA Interpolation (Z2WTEHAL £3, MU NTIE, AHD%
HR fo(2,2), fo(z,T) € K[F|[z] = K[21,22,..., 41] IEH LT, ZTOFbA (RAKD %, é,...,6,€Ct
(hdneN) LET, Zn5iE, FFT REEHMEN Ben-Or/Tiwari (ZHD < 7L 3 X A [LYZ10,
GLL09, GLLO6] 7 & & FHBRIZEAUE, 1D p R ORFLARY 7,

W (RiHlis) TO—ZERLERIZN T S Sylvester K RNITHIZ My,..., M, € KP*9 2 L X
T, Thbb, M, =Syl (fu(z, &), fo(z,&)) T, TOLE, ThEND SLRA IZH B\ THERMKIZE
BETwETE, M30k3IZ, 1) Mf e SNKPXOZH LT, ||My — Mg 2 “NEL7, 2) .-, n)
M} e SNKPXI IR LT, |M,— M!|r % YNSL?, EEITHLS Z 21220, A—0FEGE2RD XS
REEIE IR0 FEA

AREETHE > TODH L WEEHA T, BEARLEHFK (M e SNKP*UZHU, |M; — M} |p &2 N
<7) TN T, Thlkdiag(M;, ..., M) € blkdiag(S, ...,S) N KX (2% LT, |blkdiag(M, ..., M,)—
blkdiag(M;, ..., M})||r 2 “NE L7 T2 EWSMMAAHRIZZRL 72 KEW SLRA & 1 DRI RS £
T (K4), ZZT, blkdiag(My,..., M,) FIXRXTEHI NS 70y 7 5Ai75TT,

M,
blkdiag(Mi, ..., M,) =
M,
BB, —HOFEMIIHNSITHDOY A XE2BRTHEET, PFEETORVEEHRZERADEEFTO— &
1t Sylvester FRHEAERITI Sy1* (fa, fo) DA E 1, EHOMEBIIEEN LY 1 Xm0 9, —F, 4
HLUTETD M, DRE X,

(deg(fa) + deg(fy) — Kk + 1) x (deg(fa) + deg(fy) — 2k +2)

ey, FEo7ay Z2xfa1758] blkdiag(My, ..., M,) DRE XX, ANOLEXINELGETIE, ]
DB Y 1 X 3, TOXETIE, 70y riMaazs2H5 222k EEEDHYE
DAL 2D A, M; (i = 1,...,n) ThZhD SVD (REENH) % M; = UL, VE L300,
blkdiag(Mj, ..., M,) ® SVD &, IRATEZ 65 FERESRASFEREIINS WIEIZIERS20) Zeh
5, FAERIEHHEENZHZ LHAHEETT,

blkdiag(Uy, ..., U,) blkdiag(21, ..., %, ) blkdiag(Vi, ..., V) ¥



M = Syl*(f., ) € K[Z]P*4

Insid AL BEEsTI 0Bk 5
4: SLRA Interpolation (Z & 2 [EJ A2 515 /5 T SLRA %< H&

3 WRET& T L LWEBR

—fB4t Sylvester H 3 R&FERITHID 5L GCD 12 & 2 RHE 1% KD 5B, molBEMEEEH75%2 KD
BFHFIZ & > TIIREERBIE 752 RO BBIZ, RRAZ2F-T R ML G 2FHELUET,
”%%JﬁmFMb
JERLGCD 2T 33T, BEENMMRSICHS KRR MVAEAAWTAR Y MV 2ETETAZ L
NENTT (U, ZOHELIPEAINTOVRNWI EHNE W), LALERDS, TORT MVIEEERY
MV THERET B LAABETY, Thbb, IRONFMTS] (T I — MDY IEEE)

Syl*(F)H syl*(F)

DE/NEAEIZNIST SEARZ PLd — IO TWE S (EAEIZIER), 2TOEAMECEE
N7 PV EFIET 2 BEPRNZ En o, FBREMRIZHEED SHIRL D SMENLFIEPHHGIhE T,

3.1 ERREAQSOHME

2 TOFEEIE, Ubuntu 22.04.3 LTS (256GB memory, Intel Xeon E5-2687W v4 ( CPU: 12 cores,
24 threads, 3.0-3.5GHz)) ZHWTEML £ L7z, AL EGEX, Mathematica 12.0 LT C 55
(BLAS,LAPACK,FFTW) T, C 53l GCC 11.4.0 (-march=native -02) TEIL R L, &I 7
Y%, Ubuntu (22.04.3 LTS) O AKXy 77—V fRD OpenBLAS 0.3.20 (pthread version), FFTW 3.3.8,
LAPACK/LAPACKE 3.10.0 (*syevr, *gesdd(*gesvdx), *gelsy) Z VT WX T,

R0 7L 3 X4 (SVD 1235 < 60 [GKMT04], FFT (2H5< %0 [LYZ10], GaussNewton
(2D £ 0 [ZD04], STLN I2H#5< D [KYZ06]) $&8T, Mathematica TOFEEI 1) 5 &/ T
A—=R R EDHRBIFIRO LB TT, KEEFOI TN TV ALTE, AMAORCEZEADOER/IEZfT>TW
9, RFNT A IRIZHET B FILTO Penalty 1%, $#2FEFE - SVD - FFT Tl 1.0e+2 %2, ZTOfidHIET
13 1.0e+8 ZEHLTWEY, KEETTD T TY XL TOEIESRME, Mathematica DifflAIA A BIBDIE
BN S T, 1.49e-8 L LTWE T, C SiBRTH, ARNRIZZHAD EFLZIToTWE T, X
T 4 FRIZHES D LT D Penalty 13— 1.0e+2 12, F1EEMAIZ—H1.0e-8 X LTWVWE T,

LRV AL ERL, B2 EAOM (Ex.A, Ex.B, Ex.C, ExD) T3, Z#a50#IE, 1) GCD
ERATMPEREKR 6 (Ex.D & 12f) OREXZREODLSITT VX LITEKL, 2) T ETNOREUL
[~1,1] C R OFIPA» S T ¥ X LIZERK L, 3) GCD &R F O E I - 72 D S IHIZH) 1.0e-4 DA



Ex.A Ex.B Ex.C Ex.D

\F|,|Z],d.k t s 3,3,10,3,34.7 4,3,10,3,34.3  3,3,20,6,36  4,3,30,9,142.5

BB TOF A X 2,280 x 360 3,420 x 480 15,540 x 2,040 74,412 x 8,096

BHUGIELTOHY A X 11,664 x 1,536 17,496 x 2,048 85,750 x 10,125 421,824 x 42,592

# 1. EBRIZEHW 7091 X0 EHZD

EMELEZEDTY, 112, 205 DEHRLEANDMIZN T 5 AL Sylvester B #&IERITHI DY 1 X
ZEELTHY £, HIZIE, 3EH4LHA30RE L2 Ex.D TOY A Xid 421,824 x 42,592] TY
N, ZOHERITHE L TOEBIZIZ [133.9GB] OAEYRBEL R X7,

3.2 ERERIER

L GCD DR A 2ITIRET 256, BHEORKMTEET 2560 2 EENVZNIZX LT,
Mathematica ZFHWWzH D&, CEFEEZ AWV DENTNTEL GCD DEIE 21T o 72kER M, £2-%£K5
TY, {u)V EBIZIE, EHE2DEHDOKRES X ZLEIL, EBEFHORSIZ2AIZHKRLTVWET, £ELT
Bz, FIERR GRIBEFRE) 212, WRETOXERBZAIZEHRLTVET (FMREFIVWTWEE
&, ZTORBERAKKERKE UTEITL, 2O EREICELAZZEZ2EKRLUET), C SEEROGEIE,
FIZMAT, FEIZ time B TEHAIL 72— ARV FHELEELTVWET,

R2E2EDODETOFIEIIBENT, HRINZ Tw/o ev] LFEARITIUE, RINTRT MLVOFIHEIZREE S
fEcize<, EARZ PLEHEEZAWTT>TWE T, 272U, X3 Tl STLN (Ex.A) EA~R2Z MVE
BERAVWTOWERTA (RKARHTT D, ZDHEDOFHHE T Mathematica 23 < 72 T7), FIZ Mathematica
E CEREREDEWIZRY FTH, R4R5 T, TRE LT, 2 EBBENED THRWREL 2%
I7E T (cexp % cexpl IZAH T Z & TMAET 2L, MM ZEP L TH Mathematica 1245 5§ %

BLTVWET), &H, FHiiSORFEIHIZ, Mathematica TIXRFE, CSFETIX cexp ZHWVWTIT- T
WET,
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Ex.A Ex.B Ex.C Ex.D
\F||Z.dkts  3,3,10,3,34.7 4,3,10,3,34.3 33,20, 6,36 4,3.30,9,142.5

SVD 1.620e-7, 5.400e-8 3.425e-7, 1.008e-7 1.866e-7, 6.852e-8 1.185e-6, 4.454e-7
P (1.6222e+0, —)  (2.4523e+0, —)  (5.281de+1, —)  (1.2462e+3, —)
SVD 1.620e-7, 5.400e-8 3.425e-7, 1.008e-7 1.866e-7, 6.852e-8 1.185e-6, 4.454e-7

@nvzon  (L6426e+0, —)  (2.4887e+0, —)  (4.9684e+1, —)  (7.094Te+2, —)

FFT 5.885e-7, 2.271e-7 3.919e+0, 5.445e-3 5.055e-7, 2.074e-7 7.546e-1, 4.150e-3

— (1.1601e+0, —)  (1.3371e+0, —)  (2.0793e+1, —)  (L.8134e+2, —)
GaussNewton 2.284e-7, 2.78e-39 4.427e-7, 5.23e-39 2.374e-7, 4.56e-36 1.632e-6, 1.22e-38

(apon (4.04466+0, 5)  (6.1371e+0, 6)  (1.0909e+2, 5) (1.9615e+3, 6)
STLN 2.284e-7,9.10e-31 4.427e-7, 2.23e-31 2.374e-7, 2.08e-30 -

(KYZ°06) (3.8682e+1, 5) (72.392e+0, 6) (2.0035e+3, 6)  (out of memory, —)
New 2.281e-7, 1.207e-9 3.897e-7, 3.111e-8 2.676e-7, 7.518e-9 1.539e-6, 8.143e-8
EvD) (2.2999¢+0, 4)  (4.050de+0, 4)  (5.2709e+1, 3) (7.3698e+2, 4)
New 2.282e-7, 1.081e-9 8.190e-1, 1.024e-3 3.149e-7, 2.691e-9 2.658e-6, 7.843e-7
Ty (1.8378e+0, 4)  (2.8838e+0, 4)  (2.2566e+1, 3) (2.2123e+2, 4)
New 2.217e-7, 3.419e-9 3.769e-7, 3.435e-8 2.557e-7, 3.46e-17 1.509e-6, 1.049e-7

(s, VD) (3.7240e+0, 4)  (8.2748¢+0, 4)  (5.4106e+1, 3) (8.0803e+2, 4)
New 2.340e-7, 3.062e-9 1.228e-2, 7.864e-5 3.849e-7, 3.07e-15 2.948e-6, 9.640e-7

P (3.2528e+0, 4)  (1.0767e+0, 4)  (2.2676e+1, 3) (2.8640e+2, 4)

#* 20 RE (B854, Mathematica)
Ex.A Ex.B Ex.C Ex.D
\F||Zdkts 3,3,10,3,34.7 4.3,10,3,34.3 3.3,20,6,36 4,3,30,9,142.5

SVD 1.283e-7, 5.609e-8 3.059e-7, 1.409e-7 2.035e-7, 8.892e-8 -

(w/o ev) (4.4859e+0, —) (1.0219e+1, —) (9.7887e+2, —)  (out of memory, —)
SVD 1.283e-7, 5.609e-8 3.059e-7, 1.409e-7 2.035e-7, 8.892e-8 -

(GRMYZ04) (3.2163e+0, —) (5.6467e+0, —) (2.1378e+2, —)  (out of memory, —)

FFT 1.098e-6, 4.786e-7 4.345e+0, 5.049e-3 8.553e-7, 4.004e-7 2.850e+0, 4.951e-3

(LYZ’10) (1.71266+0, —) (20785e+0, —) (8.26386"’1, —) (2.17976"’3, —)
GaussNewton 2.284e-7, 6.38e-39 4.427e-7, 1.16e-38 2.374e-7, 3.63e-26 -

(zD01) (1.1433e+1, 6) (2.0012e+1, 6) (1.0784e+3, 4)  (out of memory, —)
STLN  2.284e-7, 6.646-30 4.427e-7, 8.74e-30 - -

(KYZ°06) (3.5653e+2, 5) (1.0306e+3, 6) ( >3.600e+3, —) (out of memory, —)
New 2.273e-7, 1.210e-9 3.751le-7, 3.655e-8 2.694e-7, 1.003e-8 -

(sVD) (3.8591e+0, 4) (7.2637e+0, 4) (2.1572e+2, 3)  (out of memory, —)
New 2.306e-7, 2.688e-9 2.070e+0, 1.132e-3 3.177e-7, 6.109e-9 5.030e-6, 1.779e-6
Fen) (2.3883e+0, 4)  (3.5819e+0, 4)  (8.0318e+1, 3) (2.2420e+3, 4)
New 2.184e-7, 3.673e-9 3.581e-7, 3.902e-8 2.557e-7, 3.66e-17 -

(x3, SVD) (5.2514e+0, 4) (1.1393e+1, 4) (2.1925e+2, 3)  (out of memory, —)
New 2.389e-7, 6.408e-9 8.634e-2, 1.300e-4 3.849e-7, 3.22e-15 6.417e-6, 2.30e-6

(x3, FFT)

(3.7919e+0, 4)

(7.7194e+0, 4)

(8.0576e+1, 3) (2.3055e+3, 4)

£ 3: BEEORE (B354, Mathematica)



Ex.A Ex.B Ex.C Ex.D

|F|,|Z|,d.kts  3,3,10,3,34.7 4,3,10,3,34.3 3,3,20,6,36 4,3,30,9,142.5
SVD  1.759e-7, 5.388e-8 4.024e-7, 1.007e-7 2.413e-7, 6.837e-8 1.486e-6, 4.452e-7

@ravzon  (3.0426e-2, —)  (5.2238e-2, —)  (8.8446e-1, —) (4.089e+1, —)
FFT  5.793e-7, 1.496e-7 1.054e+1, 2.827e-4 9.862e-7, 1.92de-7 1.007e+1, 1.529¢-3

(vz:10) (1.3733e-1, —)  (1.3885e-1, —)  (1.8107e+0, —) (2.2829e+1, —)

GaussNewton 2.283e-7, 2.77e-15 4.426e-7, 5.22e-15 2.373e-7, 2.13e-15 1.632e-6, 1.22e-14
@oony  (1.296e-1, 4, 25M) (2.145e-1, 4, 36M) (8.618e+0, 4, 482M) (6.271e+2, 4, 8.1G)

New 1.746e-7, 5.315e-8 3.963e-7, 9.315e-8 2.403e-7, 6.764e-8 1.483e-6, 4.433e-7

(svD) (4.660e-2, 4, 24M) (5.28e-1, 80, 32M) (9.510e-1, 6, 357M) (4.097e+1, 3, 6.1G)
New 6.289e-7, 1.642e-7 1.707e+1, 1.821e-5 5.007e-7, 1.032e-7 1.024e+1, 1.534e-3
@FT) (1.202e-1, 4, 45M) (5.87e-1, 80, 45M) (1.804e+0, 6, 672M) (2.287e+1, 3, 4.4G)

New 1.733e-7, 5.130e-8 3.744e-7, 8.559e-8 2.077e-7, 4.203e-8 1.459e-6, 4.272e-7
(vare1ssvp)  (1.063e-1, 8, 23M) (1.728e-1, 8, 32M) (1.085e+0, 8, 356M) (4.187e+1, 8, 6.1G)

New  4.274e-7, 9.510e-8 9.018e+0, 3.224e~4 3.353e-7, 5.619e-8 5.568e+0, 1.318e-3
(waxeserr)  (1.787e=1, 8, 45M) (2.247e-1, 8, 45M) (1.940e+0, 8, 671M) (2.393e+1, 8, 4.4G)

& 4 2 (BRGG, CS6b)

Ex.A Ex.B Ex.C Ex.D

\F|,|Z|,dk,ts  3,3,10,3,34.7 4,3,10,3,34.3 3,3,20,6,36 4,3,30,9,142.5

SVD 1.376e-7, 5.590e-8 4.177e-7, 1.409e-7 3.026e-7, 8.859e-8 6.592e+1, 4.55e-10
@ruvzosy  (4.6337e-1, —) (9.3380e-1, —)  (7.551de+1, —)  (6.6355e+3, —)

FFT 1.398¢-6, 3.433e-7 1.046e+1, 2.808e-4 2.435e-6, 3.504e-7 1.407e+1, 1.530e-3
w¥z10) (2.8189e-1, —) (3.2588e-1, —) (2.8340e+1, —)  (1.2969e+3, —)

GaussNewton 2.283e-7, 6.37e-15 4.425e-7, 1.15e-14 2.373e-7, 2.31e-15 -
@oony  (3.372e+0, 4, 282M) (8.510e+0, 4, 511M) (1.360e+3, 4, 12G) (> 1.08e+4, —)

New 1.363e-7, 5.480e-8 4.867e-7, 1.604e-7 2.963e-7, 8.638e-8 6.592e+1, 6.17e-10
vy (4.905e-1, 4, 200M) (1.43e+0, 80, 387M) (7.575e+1, 6, 8.9G) (6.718e+3, 3, 53G)

New 1.582e-6, 3.736e-7 1.695e+1, 2.400e-5 1.101le-6, 2.098e-7 1.426e+1, 1.533e-3
FFT) (2.680e-1, 4, 53M) (7.82e-1, 80, 52M) (2.809e+1, 6, 1.1G) (1.299e+3, 3, 9.2G)

New 1.327e-7, 5.172e-8 3.680e-7, 1.146e-7 2.247e-T7, 5.006e-8 6.592e+1, 3.46e-10
(vare-55vD)  (5.462e-1, 8, 200M) (1.078e+0, 8, 386M) (7.611e+1, 8, 8.9G) (7.157e+3, 8, 53G)

New 8.223e-7, 2.272e-7 9.012e+0, 3.159e-4 4.969e-7, 1.040e-7 8.805e+0, 1.407e-3
(vaxeserry  (3.30de-1, 8, 52M) (4.226e-1, 8, 52M) (2.879e+1, 8, 1.1G) (1.365e+3, 8, 9.2G)

* b BREORE (Biklga, C i)



[LYZ10]

[Nag23]

[ZD04]

[& 23]

Zijia Li, Zhengfeng Yang, and Lihong Zhi. Blind image deconvolution via fast approximate
GCD. In ISSAC 2010—Proceedings of the 2010 International Symposium on Symbolic and
Algebraic Computation, pages 155-162. ACM, New York, 2010.

Kosaku Nagasaka. SLRA interpolation for approximate GCD of several multivariate polyno-

mials. In Proceedings of the International Symposium on Symbolic & Algebraic Computation
(ISSAC 2023), pages 470-479. ACM, New York, 2023.

Zhonggang Zeng and Barry H. Dayton. The approximate GCD of inexact polynomials. II. A
multivariate algorithm. In ISSAC 2004, pages 320-327. ACM, New York, 2004.

EIHE. 282 HEHA DL GCD. In HIRESR Computer Algebra — Foundations and

Applications, volume 2255 of RENKZEIRARATIFFTATEETLER, pages 117-125. ALK FARUE A
WrWRZERT, 2023.



