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A NEW CONJUGATE GRADIENT METHOD FOR SOLVING NONLINEAR
EQUATIONS
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Abstract: In the process of solving nonlinear equations, a new conjugate gradient method is derived from the

known DY conjugate gradient method. Furthermore, the sufficient descent property and global convergence are

proved under suitable conditions. The numerical results also show that there is a strong competitive advantage in

comparison with some existing conjugate gradient methods.
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Table 2 Numerical results

ik Ww 51 PRP
Dim NI/NF GN Cputime/s NI/NF GN Cputime/s
3000 121/122 9.984965e-06 1.218750 129/130 9.969911e-06 1.062500
1 5000 102/103 9.951253e-06 1.406250 109/110 9.912454e-06 1.421875
10000 80/81 9.993445e-06 2.453125 86/87 9.942374e-06 2.281250
3000 53/203 9.445093e-06 1.203125 58/220 9.947840e-06 1.125000
2 5000 25/101 9.410726e-06 0.828125 24/97 9.754454e-06 0.906250
10000 100/463 9.550084e-06 7.859375 105/479 9.816376e-06 6.515625
3000 43/86 8.561034e-06 0.687500 48/95 8.647042¢-06 0.671875
3 5000 42/84 8.283174e-06 1.000000 46/91 9.736889¢-06 1.046875
10000 40/80 9.127624e-06 1.843750 44/87 9.984195e-06 1.875000
3000 299/658 3.719317e-02 5.703125 299/584 3.218379e-02 4.796875
4 5000 299/721 6.924486e-01 9.171875 299/584 2.866803e-02 7.671875
10000 299/760 5.063178e-01 17.593750 299/637 2.730928e-02 15.250000
3000 5/6 1.009985e-08 0.046875 11/12 1.012266e-08 0.078125
5 5000 5/6 6.263918e-09 0.093750 11/12 8.539532¢-09 0.156250
10000 5/6 3.618055e-09 0.156250 11/12 7.621607e-09 0.359375
3000 95/190 9.498386e-06 1.140625 104/208 9.243312e-06 1.250000
6 5000 97/194 9.049256e-06 2.078125 106/212 9.130520e-06 1.937500
10000 99/198 9.441814e-06 3.703125 108/216 9.878046e-06 3.843750
3000 12 0.000000e+00 0.031250 12 0.000000e+00 0.000000
7 5000 12 0.000000e+00 0.000000 12 0.000000e+00 0.031250
10000 12 0.000000e+00 0.031250 12 0.000000e+00 0.031250
3000 35/71 9.254818e-06 0.562500 40/80 9.908999¢-06 0.593750
8 5000 34/69 8.639879¢-06 0.859375 39/78 9.198351e-06 0.937500
10000 32/65 9.299308e-06 1.671875 37/74 9.416687e-06 1.828125
3000 0/1 0.000000e+00 0.000000 0/1 0.000000e+00 0.031250
9 5000 0/1 0.000000e+00 0.015625 0/1 0.000000e+00 0.000000
10000 0/1 0.000000e+00 0.000000 0/1 0.000000e+00 0.031250
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