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Modified DY and HS Conjugate Gradient Algorithms
and Their Global Convergence
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Abstract: Yuan™ proposed a modified PRP conjugate gradient method which can ensure that the scalar
S =0 holds and the search direction possesses the sufficient descent property without any line search. This
technique has been extended to other conjugate gradient methods, but the convergence has been not given. In
this paper, our purpose is to analyze the property of DY and HS: sufficient descent property and global con-
vergence, moreover numerical results are shown.
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Table1.
1 Extended Freudenstein and Roth 28 Extended Maratos Function
2 Extended Trigonometric Function 29 Extended Cliff
3 Extended White and Holst function 30 Quadratic Diagonal Perturbed Function
4 Diagonal 3 Function 31 Extended Wood Function
5 Hager Function 32 Extended Hiebert Function
6 Extended Three Exponential Terms 33 Quadratic Function QF1
7 Generalized PSCI Function 34 Extended Quadratic Penalty QP2 Function
8 Extended Powell 35 A Quadratic Function QF2
9 Extended Quadratic Penalty QPI Function 36 Extended EPI Function
10 DIXMAANB (CUTE) 37 BDQRTIC(CUTE)
1 DIXMAANC (CUTE) 38 TRIDIA(CUTE)
12 Extended White and Holst function 39 ARWHEAD(CUTE)
13 Extended Beale Function U63 (MatrixRom) 40 NONDIA (Shanno-78) (CUTE)
14 Extended Penalty Function 41 DQDRTIC
15 Perturbed Quadratic function 42 EG2(CUTE)
16 Raydan 1 Function 43 DIXMAANA (CUTE)
17 Raydan 2 Function 44 DIXMAANE (CUTE)
18 Diagonal 1 Function 45 Partial Perturbed Quadratic
19 Diagonal 2 Function 46 Broyden Tridiagona
20 Generalized Tridiagonal-1 Function a7 Almost Perturbed Quadratic
21 Extended Tridiagonal-1 Function 48 Tridiagonal Perturbed Quadratic
22 Generalized Tridiagonal-2 49 EDENSCH Function (CUTE)
23 Diagonal4 Function 50 LIARWHD (CUTE)
24 Diagonal5 Function (MatrixRom) 51 DIXMAANG (CUTE)
25 Extended Himmelblan Function 52 DIXMAANI (CUTE)
26 Extended PSCI Function 53 DIXMAANK (CUTE)
27 Extended Block Diagona BDI Function 54 DIXMAANL (CUTE)
55 ENGVALI (CUTE) 56 FLETCHCR (CUTE)
57 COSINE (CUTE) 58 DENSCHNB (CUTE)
59 SINQUAD(CUTE) 60 Scaled Quadratic SQI
61 Scaled Quadratic SQ2
Table2.
DY MDY HS MHS DY MDY HS MHS
Dim NI/NHN NI/NHN NI/NFN NI/NFN P Dim NI/NFN NI/NFN NI/NFN NI/NFN
500 827 9130 718 9126 29 1000 515 2/9 fail o
5000 923 15/36 5/13 6/19 10000 4/11 2/9 5/13 96/23
100000 6/21 11/31 5/14 5/18 30 1000 86/201 95/232 83/186 0
500 85/190 188/393 21/64 47/116 10000 376/922 471/1164 713/1639 317/764
5000 120/264 106/237 60/164 31/87 31 1000 1030/2072 278/570 292/612 291/602
100000  128/306 64/161 56/155 42/117 10000 fail 1176/2362 65/161 275/570
500 176/380 276/584 fail 22/61 32 1000 55/134 27/84 fail 33/118
5000 17/49 165/343 fail 16/52 10000 10/33 934 8/34 9/33
10000 380/789 322/677 fail 21/64 33 1000 166/335 166/335 166/335 166/335
Dim NI/NHN NI/NHN NI/NFN NI/NFN P Dim NI/NFN NI/NFN NI/NFN NI/NFN
500 450/904 346/696 60/134 58/119 10000 542/1088 542/1088 527/1058 527/1058
4 5000 35/76 35/76 14/34 14/34 34 1000 2013/4068  1909/3849 fail 20/65
10000 92/190 25/56 30/64 9/24 10000 fail fail fail 28/92
500 38/82 24/54 17/42 17/40 35 1000 1029/2064  1038/2082 209/421 221/453
5 5000 15/36 11/29 9132 8/23 % 10000  1242/2488 811/1628 685/1375 691/1387
10000 23/55 6/21 7128 5/19 1000 13 13 13 13
Copyright © 2011 Hanspub PM
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