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On choice of relaxation parameter for Anderson acceleration method
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Abstract: Anderson acceleration method is a kind of method to improve the convergence speed of
fixed-point iteration. The relaxation parameter is generally in the interval (0,1], and is selected as 1 in
most cases. This paper expanded the selection range of the relaxation parameter. Taking the Picard iter-
ation of solving the nonlinear diffusion equation as an example, the effect of the relaxation parameter
selection method was compared. The numerical results show that the appropriate relaxation parameter
can effectively improve the convergence speed of the Anderson acceleration method.
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Table 1  Anderson accelerated fixed point iteration algorithm (p=1)

Input: EEHIE w'” F1 Anderson INHE IR IS EIm > 0
Output: AEL LA I u
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3. m, = min{m, k}
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Table 2 Anderson accelerated fixed point iteration algorithm
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Table 4 Typical parameter values of the two types of models and the corresponding number of iterations

AA (1) AA (2)
FEE Y By
P IT P IT P> IT Ps IT
1 1 11 0. 82 11 1.10 11 1.14 11
T 3 1 17 0. 84 18 0.97 17 1.05 17
5 1 54 0. 995 39 1.16 47 1.32 45
0.75 1 13 0. 80 13 0.92 12 1.06 12
TBEAY 2 1. 00 1 15 0. 89 14 0.93 14 1. 10 15
1.25 1 16 0. 81 16 1.10 16 0.90 16
5 ARREFTERMEE (k= 1+ 8, B = 1) IR UECHI ]
Table 5 Iteration numbers and solution time for model 1 (k = 1 + «,8 = 1) by different methods
i N =128 N =256 N =512
IT CPU/s IT CPU/s IT CPU/s
Picard 18 1.99 21 39. 33 23 415. 05
AA(1) (p =1.00) 11 2.04 11 35. 46 12 331.17
AA(2) (p=0.82) 12 1. 80 12 34.96 13 355.06
AA(2) (p =1.10) 12 1.66 12 31.25 12 336.35
AA(2) (1.14) 12 1. 67 12 29.93 13 370. 61
F6 ARITHERMBIE 1k = 1+ %, B = 3) LA UCERIT ]
Table 6 Iteration numbers and solution time for model 1 (k = 1 + «*, 8 = 3) by different methods
i N =128 N =256 N =512
IT CPU/s IT CPU/s IT CPU/s
Picard 41 5.80 49 145.90 52 1454.43
AA(1) (p =1.00) 18 3.48 18 58.47 19 526.01
AA(2) (p=0.84) 19 3.20 20 66. 76 20 556.22
AA(2) (p=097) 18 3.25 19 63. 54 19 539. 06
AA(2) (p=1.05) 18 3.11 18 60. 62 19 540. 87
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Table 7 Iteration numbers and solution time for model 1 (k = 1 + «, B = 5) by different methods
S N =128 N =256 N =512
IT CPU/s IT CPU/s IT CPU/s

Picard 110 18.99 127 413. 84 130 3163. 88
AA(1) (p =1.00) 56 9.93 52 175.16 56 1335.15
AA(2) (p=0.995) 51 9.25 52 189. 03 56 1386. 53
AA(2) (p=1.16) 54 10. 42 46 164. 07 48 1381. 87
AA(2) (p=1.32) 47 7.01 47 107. 08 52 682. 18
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Table 8 Iteration numbers and solution time for model 2 (k = €™,y = 0. 75) by different methods
S N =128 N =256 N =512
IT CPU/s IT CPU/s IT CPU/s
Picard 24 2.35 28 46. 00 30 508.73
AA(1) (p =1.00) 13 2.32 13 43. 46 14 368. 58
AA(2) (p=0.80) 13 2.27 14 46.72 14 398.36
AA(2) (p=092) 13 2.44 13 44.55 13 368. 44
AA(2) (p=1.06) 13 2.65 14 46. 83 14 392.39
9 AREFTERMFR2(k = e,y = 1. 0)EAC BRI ]
Table 9 Iteration numbers and solution time for model 2(k = ™,y = 1. 0) by different methods
i N =128 N =256 N =512
IT CPU/s IT CPU/s IT CPU/s
Picard 31 4.39 36 96. 16 39 1103. 37
AA(1) (p =1.00) 15 2.10 16 39.37 16 348.42
AA(2) (p=0289) 15 2.35 15 49.56 16 449.79
AA(2) (p=0.93) 15 2.52 15 49. 39 16 439.94
AA(2) (p=1.10) 15 2.43 15 49. 86 16 454.75
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Table 10 Iteration numbers and solution time for model 2 (k = e,y = 1. 25) by different methods

SH N =128 N =256 N =512
IT CPU/s IT CPU/s IT CPU/s
Picard 40 6.32 47 156. 06 50 1401. 75
AA(1) (p =1.00) 17 2.31 17 42.00 17 378.18
AA(2) (p=0.81) 17 2.78 17 50. 59 18 492.20
AA(2) (p=0.90) 17 2.15 17 42.15 18 373. 10
AA(2) (p=1.10) 17 2.70 17 54.49 18 499.71
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