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Abstract: A three-term LS conjugate gradient method is proposed, which can ensure that the

search direction possesses the sufficient descent property without any line search. Under suit-

able conditionssthe global convergence of the general function will be established. Moreovers,

numerical results show that the new method is more competitive to the usual method.
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Table 1 Numerical results of algorithm 1

P NI/NFG/f (z) NI/NFG/ f(2) NI/NFG / f(2) NI/NFG/ f(2)
Sphere 0 (—4oees—4) (4, d) (—4,0,—4,0,) (4,0,4,0,++)
Dim 30 2/6/8.519698e—028 2/6/8.519698c—028 2/6/1.064962¢—028 2/6/1.064962¢—028
100 2/6/1.262177e—027 2/6/1.262177e—027 2/6/4.831773¢—028 2/6/4.831773e—028
300 2/6/2.366583¢—026 2/6/2.366583e— 026 2/6/1.848893¢—026 2/6/1.848893¢—026
Schwefel’ s Zo (—0.001,+-,—0.001) (0.0001,+++,0.0001) (—0.001,0,—0.001,0,++) (0.0001,0,0.0001,0,-++)
Dim 30 5/14/4. 584481¢—007 3/8/1.017550e—007 4/11/2.183462e—006 3/8/4.480619e—008
100 7/20/2.554559e—006 4/11/6. 963498e—007 7/20/6.523845e—006 3/8/1.007628e—006
300 12/35/4.895339e— 006 6/17/1. 766000e— 006 24/71/8.607008e—006 5/14/1. 454140e—006
Rastrigin Zo (0.01,++-,0.0D) (0.001,+-+,0.001) (0.01,0,0.01,0,++) (0.001,0,0.001,0,-+)
Dim 30 4/12/1.759304e—010 3/9/0.000000e-+000 5/16/3.593324e—007 4/12/0.000000e+ 000
100 4/12/0.000000e+000 4/11/0.000000e+000 4/12/6.116352e—011 4/11/6.693881e—010
300 4/11/9.094947e—013 3/8/1.737135e—010 3/9/0.000000e~+000 4/11/0.000000e+000
Griewank xo (—30,+,—30) (10,+++,10) (—30,0,—30,0,+) (10,0,10,0,+++)
Dim 30 2/6/0.000000e-+000 24/89/9. 864874e—003 2/6/0.000000e-+000 6/33/0.000000e+000
100 2/6/0.000000e-+000 11/32/3.901090e—006 2/6/0.000000e-+000 21/59/4.782356e—006
300 2/6/0.000000e-+000 2/6/0.000000e-+000 2/6/0.000000e-+000 2/6/0.000000e+000
2 LS

Table 2 Numerical results of usual LS algorithm

P NI/NFG/ f(x) NI/NFG/ f(z) NI/NFG/ f(z) NI/NFG/ f(z)
Sphere x0 (— 4y, —4) (4yeeeyd) (—4,0,—4,0,) (4,0,4,0,+)
Dim 30 2/8/8.519698e—028 2/8/8.519698e— 028 2/8/1.064962e— 028 2/8/1.064962¢— 028
100 2/8/1.262177e—027 2/8/1.262177e—027 2/8/4.831773e—028 2/8/4.831773¢—028
300 2/8/2. 366583¢—026 2/8/2.366583e— 026 2/8/1.848893¢— 026 2/8/1.848893¢— 026
Schwefel”s 0 (—0.001,++,—0.001) (0.0001,++,0.0001)  (—0.001,0,—0.001,0,++) (0.0001,0,0.0001,0,¢)
Dim 30 5/22/4.584481e—007 3/12/1.017550e— 007 4/17/2.183462e¢—006 3/12/4. 480619e—008
100 7/32/2.554559e— 006 1/17/6.963498e—007 7/32/6.523845¢—006 3/12/1.007628e—006
300 12/57/4. 895318e— 006 6/27/1.766000e—006  23/112/8.615258e—006  5/22/1.454140e—006
Rastrigin 0 (0.01,+,0.0D) (0.001,++,0.001) (0.01,0,0.01,0,++) (0.001,0,0.001,0,+)
Dim 30 3/14/0. 000000e-+000 3/14/0. 000000e+000 3/15/0. 000000e+000 3/14/0. 000000e-+000
100 3/14/0. 000000e-+000 3/14/0. 000000e+000 3/14/0. 000000e+000 3/14/0. 000000e+000
300 3/14/0. 000000e-+000 3/14/0. 000000e+ 000 3/14/0. 000000e-+000 3/14/0. 000000e-+000
Griewank 0 (—30,+,—30) (10,++,10) (—30,0,—30,0,) (10,0,10,0, )
Dim 30 2/8/0.000000e+ 000 12/70/2. 836592e—006 2/8/0. 000000e+ 000 6/43/0. 000000e-+000
100 2/8/0. 0000004000 8/50/3. 420712e¢— 005 2/8/0. 000000e+ 000 25/119/4. 291810e— 006
300 2/8/0. 0000004000 2/8/0. 0000004000 2/8/0. 0000004000 2/8/0. 000000e~+000
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