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A homotopy-based ADMM for a class of inverse quadratic
programming problems
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Abstract: The solution of the inverse quadratic programming problem with inequality constraint was
studied. Firstly, the form of inverse problem corresponding to this kind of quadratic programming was
written, and then the inverse problem was transformed into an optimization problem with separable
objective functions. After the constraints were written in the form of KK T conditions, the inverse problem
was equivalent to an equality-constrained optimization problem. Based on above transformation, the
alternating direction method of multipliers (ADMM) was considered for iteration. On this basis, the
homotopy idea was applied to the subproblems of each iteration of our algorithm, so as to avoid the
sensitivity of the selection of proximal operators and ensure the convergence speed of the algorithm. For
the subproblems, the successive over-relaxation method was used to solve them, and the convergence of
the algorithm was obtained. Finally, comparing the proposed method with SDPT3 and Sedumi, the
results show that our algorithm is superior to the above two methods both in speed and efficiency.
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Tab.1 Numerical results of HADMM

m n P e t/s r
100 300 60 56 4.06 1.29E-05
100 400 60 56 7.93 9.80E-06
100 500 60 71 14.09 9.99E-06
100 600 60 60 18.95 9.99E-06
100 700 60 66 27.79 1.09E-05
100 800 60 60 37.35 1.09E-05
100 900 60 82 59.99 1.09E-05
100 1000 60 73 81.47 1.09E-05
500 500 200 84 16.67 1.00E-06
500 600 200 103 27.79 1.09E-06
500 700 200 80 3237 1.09E-06
500 800 200 113 56.41 9.99E-06
500 900 200 68 552 9.99E-06
500 1000 200 73 83.13 8.80E—06
1000 1000 400 50 88.33 9.80E-05
1000 1500 400 48 261.7 9.80E-05
1000 2000 400 50 645.65 9.80E-05
2000 2000 500 49 631.68 9.80E—05

T, m, ndy N FRR R FE B ) AT RS
A2 R E e = 1074 e, ofil r 3 5IC TR
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Tab.2 Numerical Comparison
27 LAUEL Fif (] KRz

m n P e e e /s t/s t/s ry o) 3

10 20 5 52 10 9 0.04 0.45 0.3 4.78E-07 1.49E-08 4.41E-10
10 30 5 55 10 9 0.07 0.48 1.1 4.73E-07 1.49E-08 7.98E-10
10 40 5 56 10 10 0.12 1.2 5.8 4.80E-07 1.49E-08 6.73E-11
10 50 5 61 10 10 0.2 2.95 45.1 8.99E-07 1.49E-08 7.97E-11
50 60 30 58 10 10 0.25 6.54 282 6.93E-07 1.49E-08 1.00E-10
50 70 30 107 10 10 0.42 13.86 F 1.99E-06 1.49E-08 1.00E-10
50 80 30 80 10 F 0.46 23.38 F 1.67E-06 1.49E-08 F

50 90 30 118 10 F 0.63 42.38 H 2.18E-06 1.49E-08 F

50 100 30 77 10 F 0.59 68.3 F 5.95E-06 1.49E-08 F

100 100 30 77 10 F 0.6 70.14 F 5.35E-06 1.49E-08 F

100 200 60 56 F F 1.7 F F 4.99E-06 F F
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