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Tab. 1 Influence of sampling times m on the convergence of ZO-OGDA algorithm

7Z0-OGDA m=3 m="1 m=10 m =20
d./d, € k/CPU I [a] k/CPU B [a] k/CPU i [a] k/CPU [ [a]
1 000/100 0.01 17 178/1. 8 13 119/2.9 11 470/3. 3 7 948/4. 4
0. 001 27 490/2. 8 22 454/5.0 15 271/6.7 13 850/7. 8
10 000/1 000 0.01 35321/99.3 32 857/234.0 26 914/256. 3 22 964/417. 3
0.001 47 919/180. 4 44 150/322. 7 40 163/467.3 32 967/621.8
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Zeroth-Order Gradient Descent Ascent Algorithm for

General Convex Concave Min-Max Problems

XIE Tao, GAO Ruicheng, TONG Yin, LI Jueyou
(School of Mathematical Sciences, Chongqing Normal University, Chongqing 401331, China)

Abstract: [ Purposes]The generate adversarial network models in machine learning are proposed by a min-max optimization problem,
which has attracted extensive attention of scholars. At present, most of optimization algorithms are designed based on the standard
gradient descent ascent algorithm. However. in some applications, the gradient information of the objective function is often
computationally expensive or difficult to obtain. [ Methods | Therefore, for a class of convex-concave min-max optimization problems,
a zero-order optimistic gradient descent ascent algorithm (ZO-OGDA) is proposed by using the information of function values to
approximate the gradient information based on a smoothing method. The proposed ZO-OGDA algorithm extends the OGDA
algorithm to the gradient-free case. [Findings]Then, based on the convergence analysis theory of the proximal point algorithm with
errors, the iteration complexity of the proposed ZO-OGDA algorithm to obtain e-stationary points with order of O(e ™) is obtained.
[Conclusions | Finally, numerical experiments on the matrix game model is performed. The numerical results show that the
performance of the proposed ZO-OGDA algorithm is similar to that of the OGDA algorithm.

Keywords: convex-concave min-max problem; zeroth-order algorithm; gradient descent ascent algorithm; complexity analysis
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