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Abstract

Based on the existing three-term conjugate gradient method, this paper designs a new conjugate
gradient method JG to solve the problem of nonlinear equations, and proves the sufficient descent
and global convergence of JG algorithm under certain assumptions. From the results of numerical
experiments, we can see that JG algorithm has better properties than PRP algorithm.
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Table 2. Numerical results

=2 BUES
HiEIG Bi% PRP
Dim
CICT GN Cputimes/s CICT GN Cputimes/s
3000 121/122 9.984983¢—06 1.218683 129/130 9.969876¢—06 1.062489
1 5000 102/103 9.951562¢—06 1.406245 109/110 9.912214e—06 1.421314
10000 80/81 9.993524¢-06 2453154 86/87 9.942864¢—06 2.281245
3000 53/203 9.445482¢—-06 1.201245 58/220 9.947542¢—06 1.123458
2 5000 25/101 9.413541e-06 0.826587 24/97 9.752145¢—06 0.907852
10000 100/463 9.551023e—-06 7.859952 105/479 9.810142¢—06 6.513145
3000 43/86 8.560854e—06 0.686589 48/95 8.646852¢-06 0.671754
3 5000 42/84 8.282587¢—-06 1.000121 46/91 9.738878e—06 1.048721
10000 40/80 9.126475e-06 1.842445 44/87 9.983354¢—06 1.877724
3000 299/658 3.719134e-02 5.705445 299/584 3.218877¢—02 4.793553
4 5000 299/721 6.924588¢—01 9.172574 299/584 2.866659¢—02 7.671957
10000 299/760 5.063289¢—01 17.592875 299/637 2.730917¢—02 15.250000
3000 5/6 1.009850e—08 0.046765 11/12 1.012350e—08 0.078226
5 5000 5/6 6.263368¢—09 0.093875 11/12 8.539635¢—09 0.156789
10000 5/6 3.618125¢—09 0.156364 11/12 7.621875¢—09 0.359330
3000 95/190 9.498546e—06 1.140075 104/208 9.243558¢—06 1.250000
6 5000 97/194 9.049356e—06 2.078486 106/212 9.130544¢—06 1.936852
10000 99/198 9.441758e—06 3.703354 108/216 9.878274e—06 3.843549
3000 12 0.000000e+00 0.031250 172 0.000000e+00 0.000000
7 5000 12 0.000000e+00 0.000000 172 0.000000e+00 0.031250
10000 12 0.000000e+00 0.031250 172 0.000000e+00 0.031250
3000 35/71 9.252585e¢—06 0.564574 40/80 9.908979¢—06 0.593585
8 5000 34/69 8.639254e—06 0.859358 39/78 9.198357¢—06 0.938896
10000 32/65 9.299685¢—06 1.671241 37/74 9.416458¢—06 1.822575
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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Figure 1. Algorithm JG and algorithm PRP performance chart (CT)
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