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Abstract: A self-adaptive alternating direction method of multipliers was proposed for the approximation solu-
tion of variational inequalities with biharmonic operators and curvature obstacle. An augmented Lagrange func-
tional was introduced with an auxiliary variable to express the curvature function, and a constrained minimiza-
tion problem equivalent to a saddle-point one was deduced. Then the alternating direction method of multipliers
was applied to solve the saddle-point problem. By means of the balance principle and iterative functions, a self-
adaptive rule was obtained to adjust the penalty parameter automatically, and improve the computation efficien-
cy. The convergence of this method was proved and the penalty parameter approximation was given in detail

with the iterative functions. The numerical results illustrate the effectiveness of the proposed method.
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Table 1  The numbers of iterations required for the algorithm to change with the step size

algorithm 1 (ADMM) algorithm 2 (SADMM)
P h = 1/10 h = 1/20 h = 1/40 h = 1/80 h = 1/10 h =1/20 h = 1740 h = 1/80
1072 * * * * 25 28 24 28
107! * * * * 26 34 29 34
10° 47 59 93 101 30 39 33 39
10! * * * * 32 41 35 41
10? * * * * 33 42 36 42
10° # # * * 34 43 37 43

10* * * & s 35 44 38 44
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Table 2 CPU times required for the algorithm to change with the step size

algorithm 1 ( ADMM) algorithm 2 ( SADMM)
g h = 1/10 h = 1/20 h = 1/40 h = 1/80 h = 1/10 h = 1/20 h = 1/40 h = 1/80
107 * * * #* 0.117 5 0.255 1 1.9119 80.095 4
107! * * * * 0.020 0 0.174 4 2.126 9 95.011 4
10° 0.0355 0.276 9 6.770 4 280.995 9 0.021 8 0.178 1 2.5213 109.381 1
10! * * * * 0.024 8 0.168 2 2.647 1 114.965 5
10 * * * * 0.024 2 0.181 6 2.620 6 117.895 8
10° * * * * 0.024 3 0.172 3 2.791 4 120.384 8
10* * * * * 0.025 6 0.183 3 2.8755 123.236 0
4 4

AR T SRA Y By BN 4 B 8 0 AN A TR SADMM LS55 1 A S Bl R ECFT Lagrange pREL, H417]
SR S 8 a5 TRV R, A ADMM SR 1 B e 582803 e i~ 487 D 8RR 228 A QR 0, A R A T 3
VR U R B 3 A S S AL B A 25 3R BT, 206 SADMM SZMEU/ N 207 it T WS B, B hta
JE LT n] LA 0 D R XU phy 25 B A 7 5 ) R (K i .
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