14 2 2026 5
Journal of Computer Technology and Education Vol.14 No.2 May 2026 1

2T 5 EESHarl iy
W& B KB R BT SWE S
el =S pUEiE)%
FEGF R ENR S HEAR B, BifE 201804 [F5F KRBT EMNB 2 S HEAR YR, Bl 201804

W OB PSRRI LIS B S T EHUR P A, T2 R T A R L R G R R N 2% A A AR
M, BEE MBS K, LA A H L (W Ford-Fulkerson) 7F AR X MIAS SR IRAL i X FR 25 B, AT
e 55 TC AR AR FEA B 1R . ASCS 25 T BUA MRS 88 570 2 A B S, B SR KISR0, #4177
SUARIEARAAIF R TG H B s 258 . W TR EEILSe 48 R (DFS) MM R SE DA, I AL e &R (BFS)
KL GRS, AL G YZRE (Level Graph) 547944 (Current Arc Optimization) $HARSEHLERLM
Dinic &ik. SKIGEERRM, PAL)E B S AEM T P55 it 1T v 25 e S 2B 3 B, A RO ok T A Gt S AE AR
P T ROTEREIRA, R 8 TS ERAE T v A) CAE SETT

KEF WKL, Ford-Fulkerson, BRFEM 8, 7rZM%, Dinic 53k, HaTiliiiL

Evolution and Efficiency Analysis of Maximum Flow
Algorithms Based on Layered Graphs and Current Arc
Optimization

Tang Jianfeng Liu Xiangcheng

School of Computer Science and Technology
Tongji University
Shanghai 201804, China

School of Computer Science and Technology
Tongji University,
Shanghai 201804, China;

Abstract—The maximum flow problem in networks is a core issue in operations research and computer science, widely
applied in fields such as traffic scheduling, image segmentation, and logistics networks. However, as network scale
expands, traditional augmenting path algorithms (e.g., Ford-Fulkerson) often face computational redundancy and slow
convergence when handling large-scale or specially structured dense graphs. This paper draws on existing shortest
augmenting path and level graph theories, focusing on the core mechanisms of maximum flow algorithms. Through
three rounds of code iteration optimization and the adoption of adaptive data structures—starting from a naive
DFS-based algorithm, introducing BFS for shortest augmenting path strategy, and finally combining level graphs with
current arc optimization techniques to achieve an efficient Dinic's algorithm—the experimental results demonstrate that
the optimized algorithm significantly reduces augmentations in both dense and sparse graphs, effectively addressing the
performance bottlenecks of traditional methods under extreme data conditions. This provides an efficient engineering
solution for large-scale network flow computations.
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