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Comments on "New Hybrid Conjugate Gradient Method as a Convex
Combination of FR and PRP Methods”

Chenna Nasreddine?, Sellami Badreddine®

?Laboratory Informatics and Mathematics (LIM), Mohamed Cherif Messaadia University Souk Ahras, 41000, Algeria

Abstract. In this note, we present a new theory as a modification and an alternative to S.Djordjevié’s
Theorem (2.2), Here we rephrase the text of theory (2.2) by deleting condition (2.16), Notations and equation
numbers as in S.Djordjevi¢.

Theorem 2.2 (S.Djordjevié’s [5]). Assume that (2.12) and (2.13) hold and let strong Wolfe conditions (1.4)-(1.6)
hold with o < % Also, let {||si|l} tend to zero, and let there exist some nonnegative constants 11, 1, such that

lgll® > mllsell®, (2.15)

gl < mallsil- (2.16)

Then dZy ’ satisfies the sufficient descent condition for all k.
We suggest a new formula of S.Djordjevi¢’s Theorem (2.2).

Theorem 2.2*. Assume that Assumption (2.12) and (2.13) hold, let strong Wolfe conditions (1.4)-(1.6) held with
0 < 3, and there exists 1 > 0 such that

llgell? > mllsill?, L < 1.

Then dZy ’ satisfies the sufficient descent condition for all k.

Proof. We have dy = —go. So, for k = 0, it holds gJdo = —|lgol.
If 6, = 0 then

A = — g + PR (0.1)

Multiplying (0.1) by g/, ,, we get
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However, according to the strong Wolfe line search, FR method satisfies the sufficient descent condition [1].
Now, let0 < 6 <1
There exist two real numbers 11, s such that 0 < pg < 6 < pp < 1. Then

b
9k+1 kZl = Gkglzrldll:fl + (1= 009 sy
< #1!7121 k1 T (1- “2)91{+1d£ff’
Hence
.
Iiandy s < —Kllgeall. 0.4)

Where K = [»11(1 26) +(1- p2)(1 = 1]1) U

References

[1] Al-Baali, Descent property and global convergence of the Fletcher-Reeves method with inexact line search, IMA J. Numer. Anal.,
5(1985), pp. 121{124}.
[2] N. Andrei, New hybrid conjugate gradient algorithms for unconstrained optimization, Encyclopedia of Optimization (2009)
2560- 2571.
[3] N. Andrei, A hybrid conjugate gradient algorithm for unconstrained optimization as a convex combination of Hestenes-Stiefel
and Dai-Yuan, Studies in Informatics and Control, 17, 1 (2008) 5570.
[4] N. Andrei, Another hybrid conjugate gradient algorithm for unconstrained optimization, Numerical Algorithms, 47, 2 (2008)
143156.
[5] S. Djordjevic, New Hybrid Conjugate Gradient Method as a Convex Combination of FR and PRP Methods, Filomat(2016),
3083-3100.
[6] Note sur la convergence de méthodes de directions conjuguées, Revue francaise dinformatique et de recherche oprationnelle.
Série rouge, tome 3, n0 R1 (1969), 35-43.
[7] Y.H. Dai, Y. Yuan, Convergence properties of the Fletcher-Reeves method, IMA J. Numer. Anal., 16 (1996) 155-164.
[8] N.Andrei, Scaled conjugate gradient algorithms for unconstrained optimization, Computational Optimization and Applications,
38, 3 (2007) 401-416.
[9] D. Touati-Ahmed, C. Storey, Efficient hybrid conjugate gradient techniques, J. Optim. Theory Appl., 64 (1990) 379-397.
[10] P.Wolfe, Convergence conditions for ascent methods. II: Some corrections, SIAM Review, 11 (1969) 226-235.
[11] R. Fletcher, C. Reeves, Function minimization by conjugate gradients, Comput. J., 7 (1964) 149-154.



