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Tab.1 Test problems

7 f 8 n m & R 15 B AR
1 BK1 L1 2 2 (—5,—5) (10,10) SCHkE19]
2 Deb L1 2 2 (0.1, 0. D a1, SCHkE19]
3 DD1 L1 5 2 (—20,+,—20) (20,+++,20) SCHk[20]
4 FF1 L1 2 2 (—1,—D (1, SCHRL19]
5 FF1 0 2 2 (—1,—D 1.1 SCHRL19]
6 Hill L1 2 2 0,0) 1. Sck[21]
7 Hill 0 2 2 0,0) 1.D SCHk[21]
8 Imb2 L1 2 2 (—2,—2) (2,2) Cik[22]
9 Imb2 0 2 2 (—2,—2) (2,2) Scwk[22]
10 JOS!1 L1 2 2 (—5,—5) (5.5) k[ 23]

11 MHHM1 0 1 3 0 1 SCHk[19]
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12 MHHM2 0 2 3 (0,0) 1, SCHRLL9]
13 PNR L1 2 2 (—2,—2) (2,2) SCHk[24]
14 SP1 L1 2 2 (2,—2) (3,3) SCHkL19]
15 VFM1 0 2 3 (—2,—2) (2,2) SCHkL19]
16 VU1 L1 2 2 (—3,—3) (3.3 SCik[19]
17 WIT1 L1 2 2 (—2,—2) (2,2) SCHk[25]
18 WIT2 L1 2 2 (—2,—2) (2,2) SCHk[25]
19 WIT3 L1 2 2 (—2,—2) (2,2) SCHRL25]
20 WIT4 L1 2 2 (—2,—2) (2,2) SCHkL25]
21 WIT5 L1 2 2 (—2,—2) (2,2) SCHkL25]
22 WIT6 L1 2 2 (—2,—2) (2,2) SCiHk[25]

BT R AR SCE Y 138 mFISTA backtracking, SCEA[ 13 A9 590 8 mFISTA ,
17200 RSEH . LLVFAL AN R B e ) R 80 . W0 4G A 7E 48

A1) R A2 AR ] #4400 i a2
P, Ze0d 200 WK A5 B AR [0 REA F- 1328 17 0 [8] | P 249 2 AR UK LA R 1 17 bR BT B (3 2)

F2 MAEBAWISTERER
Tab.2 The results of test problems

(FRiRi

g, Xt 14
E BT RN R Rl Bl AL

mFISTA_backtracking mFISTA
i -
FHEGHI /s PHBRRKE FRRBOFERN PIEHME/s  FIBRIR P8 RO IO
1 0.03 20. 20 41. 54 0.91 516. 98 723.91
2 0. 02 9. 88 26.21 0.16 43.72 152. 45
3 0. 05 36. 38 60. 68 0. 55 962.53 1 015.19
4 0.30 182. 02 360. 12 0. 45 860. 86 892. 27
5 0.01 9.17 16. 51 0.01 13.33 13.48
6 0.53 381. 64 525.94 1. 15 745.61 793.16
7 0.78 682. 80 708. 15 1. 05 712.35 725. 64
8 0.11 65.70 185. 05 0. 33 308. 99 390. 55
9 0. 47 149. 83 353.61 0.58 770. 31 785.12
10 0.03 19.21 38.22 1.11 133.55 646. 36
11 0.01 5.62 5.62 0. 01 8.93 8.93
12 0.01 6.47 6. 47 0.01 11.61 11.61
13 0. 02 8. 06 22.45 0.78 457.51 529. 57
14 0.02 9. 80 21.59 0. 81 410. 57 565. 00
15 0.01 6. 45 6. 45 0.14 131.02 131. 02
16 0. 07 47.74 97.19 2.74 746. 55 992. 39
17 0.30 228.22 463. 94 0. 36 477. 78 486. 43
18 0.15 112. 04 231. 06 0.23 304.01 314. 27
19 0.11 86. 39 176. 88 0.16 205. 30 213.71
20 0. 04 27.92 57.90 0. 08 103. 84 108. 51
21 0.03 23.89 49.17 0. 04 56.57 59. 32
22 0.01 5.53 12. 82 0.01 12. 80 12. 80
B« VL0 50 26 % XF 54 T EE AT 200 U B2 89 £ 69 AR £
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Accelerated Proximal Gradient Method Based on

Backtracking Strategy for Multiobjective Optimization

HUANG Chengzhi, CHEN Jian, TANG Liping
(National Center for Applied Mathematics in Chongqing, Chongqging Normal University, Chongqing 401331, China)

Abstract: To solve the problem generated by unknown Lipschitz constants for the gradient of the smooth part of the objective
function, it proposes a new backtracking strategy for composite multi-objective optimization problems based on the accelerated
proximal gradient algorithm. This strategy constructs an update rule for an estimated sequence of Lipschitz constants that satisfies a
specific equality relationship, allowing the sequence to be updated in a non-monotonic way. Under appropriate conditions, it is
proven that all cluster points of the sequence generated by the algorithm are weakly Pareto optimal solutions. Furthermore, the
sublinear convergence rate O(1/%%) of the algorithm is established using merit functions. Numerical experiments demonstrate that,
compared to the accelerated proximal gradient algorithm without the backtracking strategy, the proposed algorithm exhibits
significant advantages regarding runtime, iteration count, and function evaluation count.

Keywords: multiobjective optimization; accelerated proximal gradient algorithm; backtracking strategy; convergence rate
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