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Abstract ; Basing on DY method, three algorithms were proposed and they are the hybrid conju-
gate gradient methods in whichg¥is the upper bound of the parameter 8, for the unconstrained

optimization. These given methods possess the global convergence under suitable conditions. In
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addition, numerical tests show these algorithms are effective.
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Table 1 Results of numerical experiment

) DY DY, DY DY;
e Pm e ONINF/NG) NI/NF/NG o NV NF/NG) NI/NF/NG 2
Rosenbrock 2 68/810/113 32/451/60 4 31/496/58 38/469/75 6
Freudenstein and Roth 2 16/38/26 16/38/26 4 12/32/24 16/38/26 2
Beale 2 57/260/88 18/88/30 4 23/195/36 21/142/34 6
Jenrich and Sampson 2 14/37/25 11/78/20 2 8/124/15 11/78/20 2
Helical valley 3 92/478/144 42/197/73 4 32/214/47 35/227/60 6
Bard 3 71/190/112 33/67/50 4 21/237/32 34/119/56 2
Gaussian 3 4/9/5 4/9/5 2 4/9/5 4/9/5 2
Gulf research and development 3 2/52/3 2/52/3 2 2/52/3 2/52/3 2
Box 3-dimensional 3 17/189/37 22/200/45 2 93/435/157 20/196/40 0.5
Singular powell 4 Failed 103/363/166 6 133/408/207 283/1034/464 6
Wood 4 754/9280/900 85/221/132 6 216/1523/339 108/755/180 6
Kowalik and Osbone 4 708/2714/1222 81/261/128 3 92/288/147 76/589/120 6
Biggs EXP6 6 255/873/408 117/621/189 1 98/440/162 111/511/173 4
Penalty 1 2 29/257/49 22/196/45 2 28/213/54 16/201/44 0.5
Penalty 2 4 371/2093/480 143/1480/278 3 115/1130/238 143/1480/278 3
Variably dimensional 50 10/52/36 10/52/36 2 10/52/36 10/52/36 2
Broyden tridiagonal 200 41/88/47 38/82/45 2 34/74/41 36/78/42 4
Linear-full rank 1000 1/3/3 1/3/3 2 1/3/3 1/3/3 2
Linear-rank 1 1000 1/3/3 1/3/3 2 1/3/3 1/3/3 2
Linear-rank 0 1000 1/3/3 1/3/3 2 1/3/3 1/3/3 2
Extended Rosenbrock 10000 113/ 876/181 45/ 450/79 2 39/ 225/67 45/ 450/79 2
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