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Abstract

In this talk, we briefly review the NewtonSLRA/1 algorithm for the well-known structured low
rank approximation, and consider its variants for finding better approximate polynomial GCD.
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small perturbation (% 100 \77)

o default: deg(f) = 30, deg(g) = 28, deg(d) = 5, err = 1.0e-8



e small GCD: deg(f) = 30, deg(g) = 28, deg(d) = 2, err = 1.0e-8
o large GCD: deg(f) = 20, deg(j) = 18, deg(d) = 10, err = 1.0e-8

e assymmetry: deg(f) = 30, deg(g) = 12, deg(d) = 5, err = 1.0e-8

large perturbation (% 100 X77)

o default: deg(f) = 30, deg(g) = 28, deg(d) = 5, err = 1.0e-2
e small GCD: deg(f) = 30, deg(j) = 28, deg(d) = 2, err = 1.0e-2
e large GCD: deg(f) = 20, deg(g) = 18, deg(d) = 10, err = 1.0e-2

e assymmetry: deg(f) = 30, deg(g) = 12, deg(d) = 5, err = 1.0e-2
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7VA) XL | G | R | a3 + 18,03
LRA 0.0616 0.00 7.6707e-8
UVGCD 0.0585 2.23 6.9460e-9
SSGCD 4.2880 2.51 6.9461e-9
SSGCD-W 4.3625 2.65 6.9460e-9
SSGCD-D 4.7276 3.34 6.9461e-9
SSGCD-DW 4.7658 3.37 6.9460e-9
SSGCD-BW 10.0179 2.40 6.9461e-9

2 1: default: deg(f) = 30, deg(j) = 28, deg(d) = 5, err = 1.0e-8

7VA) XL | FHEREE | REEE | 1808 - 18,03
LRA 0.0548 0.00 4.7895e-7
UVGCD 0.0489 2.21 3.9970e-9
SSGCD 3.2112 2.10 3.9995e-9
SSGCD-W 3.2034 2.10 3.9970e-9
SSGCD-D 3.4384 3.03 3.9995e-9
SSGCD-DW 3.4541 3.05 3.9970e-9
SSGCD-BW 7.5230 2.09 3.9995e-9

#* 2: small GCD: deg(f) = 30,deg(g) = 28,deg(d) = 2, err = 1.0e-8

7OV XL | Gt | SRR | 1as3 + a3
LRA 0.0675 0.00 1.9092e~7
UVGCD 0.0542 2.24 1.0241e-8
SSGCD 4.1942 3.04 1.0248e-8
SSGCD-W 3.9856 2.79 1.0241e-8
SSGCD-D 4.6064 3.94 1.0248e-8
SSGCD-DW |  4.6158 3.93 1.0241e-8
SSGCD-BW | 9.5100 3.04 1.0248e-8

#* 3: large GCD: deg(f) = 20, deg(g) = 18,deg(d) = 10, err = 1.0e-8



% 4: assymmetry: deg(f) = 30,deg(g) = 12,deg(d) = 5, err = 1.0e-8

#* 6: small GCD: deg(f) = 30,deg(g) = 28, deg(d) = 2, err = 1.0e-2

& 7: large GCD: deg(f) = 20, deg(g) = 18, deg(d) = 10, err = 1.0e-2

TFV XL | FHERERE | SAIEEL | f1a03 + 1,03
LRA 0.0408 0.00 4.3615e-8
UVGCD 0.0385 2.12 7.0911e-9
SSGCD 3.0096 2.06 7.5052¢-9
SSGCD-W 3.0271 2.15 7.0911e-9
SSGCD-D 3.2827 3.07 7.5052e-9

SSGCD-DW 3.3217 3.12 7.0911e-9

SSGCD-BW 5.1191 2.09 7.5052e-9

TAV XL | GERE | RAEERC | a0z + 18,03
LRA 0.0744 0.00 5.8924e-2
UVGCD 0.2344 11.85 7.2848e-3
SSGCD 6.4976 5.55 7.1767e-3
SSGCD-W 6.2004 5.52 7.1734e-3
SSGCD-D 7.5990 7.17 1.9107e-2
SSGCD-DW 7.3477 7.12 1.9273e-2
SSGCD-BW 32.6104 5.67 7.1746e-3
. default: deg(f) = 30, deg(j) = 28,deg(d) = 5, err = 1.0e-2
7A) ZL | FHEREE | REEE | 1808 - 18,03
LRA 0.0506 0.00 3.6073e-2
UVGCD 0.1624 10.73 3.9136e-3
SSGCD 4.0238 4.80 3.2046e-2
SSGCD-W 4.0194 4.79 1.4659e-2
SSGCD-D 4.4211 6.37 2.4332e-2
SSGCD-DW 4.4329 6.36 4.6206e-2
SSGCD-BW 22.5747 4.80 9.2822e-3

TAV XL | FHERERE | R | a3 - 1a,03
LRA 0.0484 0.00 1.4409e-1
UVGCD 0.1498 11.92 1.0034e-2
SSGCD 5.9586 6.34 2.1549e-2
SSGCD-W 5.8510 6.08 1.2222e-2
SSGCD-D 6.5583 7.47 1.9450e-2

SSGCD-DW 6.5392 7.39 1.3590e-2

SSGCD-BW 21.2738 5.78 2.8131e-2




7NA) XL | G | R | a3 - 18,03
LRA 0.0503 0.00 4.3051e-2
UVGCD 0.1514 11.54 7.0656e-3
SSGCD 3.9488 5.03 7.5224e-3
SSGCD-W 3.9070 5.03 7.0891e-3
SSGCD-D 4.2638 6.47 7.4963e-3
SSGCD-DW 4.2644 6.40 7.0715e-3
SSGCD-BW 15.6781 5.00 7.5226e-3

# 8: assymmetry: deg(f) = 30,deg(§) = 12,deg(d) = 5, err = 1.0e-2

TVA) XL | FHERERE | R | a3 + 18,03
LRA 0.2108 0.00 2.1110e-1
UVGCD 0.2270 10.50 1.0959e-2
SSGCD 16.9444 7.05 6.9406e-4
SSGCD-W 16.9606 7.05 6.9406e-4
SSGCD-D 19.3118 8.05 6.8487e-4
SSGCD-DW 19.3708 8.05 6.8487e-4
SSGCD-BW 26.3968 7.05 6.9702e-4
2 9: ug DIEL 50 DIEFHRER
7A) XL | FHEREE | REEE | 1808 - 18,03
LRA 0.3288 0.00 1.4099e-1
UVGCD 0.6398 11.40 1.1949e-1
SSGCD 30.3062 7.55 9.9627e-4
SSGCD-W 30.2838 7.55 9.9627e-4
SSGCD-D 34.4998 8.75 9.8903e-4
SSGCD-DW 34.5460 8.75 9.8903e-4
SSGCD-BW | 110.8728 7.55 1.0067e-3

7 10: ug DXREL 100 DEERELF




