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Tab.1 The comparison of numerical results of Algorithm 1 and original algorithm

) 7 =T
i @ AR FEE B Bk * Bk 1
10 81 74 8.90e—007 7.20e—007
Rosenbrock 0.5,+.,0.5) 20 132 115 4.89e—007 5. 47¢—007
30 F 162 F 9. 50e—007
12 92 114 9. 86e—007 2. 76e—007
Powell  (3.—1.0.1423.—1.0.1) 20 97 149 8. 86e—008 9. 97e—007
32 149 184 6.09e—007 6.49e—007
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gk 1
o 5 o B I ‘ lel ‘
) JRUAR R JRUAR Bk
12 326 246 7.56e—007 4. 60e—007
Wood (3 13— 1) 24 416 395 3. 58e—007 5. 98e—007
36 F 478 F 1. 82e—007
15 37 39 1.073e—007 9.48e—007
Beale (1,1,+,1) 30 45 38 5.53e—007 5.80e—007
45 F 50 F 3.07e—007
10 29 36 6.16e—007 7.68e—007
Tridiagonal (1,150, 1) 20 45 36 4. 40e—007 3.13e—007
30 32 10 9. 50e—007 9. 43¢—007
10 F 239 F 9. 09e—007
Conic (3.55++,3.5) 20 F 148 F 9. 44e—007
30 F 255 F 5. 58¢—007
10 31 43 6. 88e—007 7.30e—007
FH1 (0.01,++,0.01) 20 23 62 9.93e—007 7.62e—007
30 57 61 6.59e—007 8. 95e—007
10 23 27 2.50e—007 2. 88e—007
Himmelblau (1,1, 20 63 40 9.76e—007 7.67e—007
30 63 138 2.08e—007 1. 48e—007
SE 3k
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A Modified Tensor Method for Singular Unconstrained Optimization

XTAO Xiao, NI Qin

(College of Science, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)
Abstract: In this paper, we propose a modified tensor method for singular unconstrained optimization where the Hessian is singular
at the minimum point. The tensor model, which is a generalization of the standard Newton model and the extension to four-order
term of the Taylor expansion, fix up the weakness that the Newton model will lose the fast local convergence rate of the standard
Newton method where the Hessian is singular at the minimizer. Rather than with the difference of functions and gradients, the mod-
ified tensor model is constructed with the difference of gradients and Hessian. We do the numerical experiments on eight standard
test functions after singularizing. The numerical results show that the modified tensor method is effective.

Key words: unconstrained optimization; tensor model; singular problems
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