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An augmenting path in G; with value F =5 and the augmented flow f'.
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A flow f in a weighted graph G and the corresponding residual graph Gy.
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Technique Direct With dynamic trees  Source(s)

Blocking flow O(V2E) O(VElogV) [Dinitz; Karzanov; Even and ltai;
Sleator and Tarjan|

Network simplex O(V2E) O(VElogV) [Dantzig; Goldfarb and Hao;
Goldberg, Grigoriadis, and Tarjan]

Push-relabel (generic) O(V?E) - [Goldberg and Tarjan|

Push-relabel (FIFO) o(v?) O(VElog(V?/E)) [Goldberg and Tarjan]

Push-relabel (highest label) O(V2vE) — [Cheriyan and Maheshwari; Tungel]

Push-relabel-add games = O(VElogg(y10gvy V) [Cheriyan and Hagerup;
King, Rao, and Tarjan]

Pseudoflow O(V2E) O(VElogV) [Hochbaum)]

Pseudoflow (highest label) O(V?) O(VElog(V?/E)) [Hochbaum and Orlin]

Incremental BFS O(V?E) O(VElog(V?/E)) [Goldberg, Held, Kaplan, Tarjan,
and Werneck]

Compact networks - O(VE) [Orlin]

Figure 10.10. Several purely combinatorial maximum-flow algorithms and their running times.
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1. arXiv:2503.20985 [pdf, ps, other]
Deterministic Vertex Connectivity via Common-Neighborhood Clustering and Pseudorandomness

Authors: Yonggang Jiang, Chaitanya Nalam, Thatchaphol Saranurak, Sorrachai Yingchareonthawornchai
Abstract: We give a deterministic algorithm for computing a global minimum vertex cut in a vertex-weighted graph n vertices
and m edges in O(mn) time. This breaks the long-standing €2(n)-time barrier in dense... 7 Mor

Submitted 26 March, 2025; originally announced March 2025
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. arXiv:2503.13274 [pdf, ps, other] (Z)
Parallel Minimum Cost Flow in Near-Linear Work and Square Root Depth for Dense Instances

Authors: Jan van den Brand, Hossein Gholizadeh, Yonggang Jiang, Tijn de Vos

Abstract: ...-edge graphs with integer polynomially-bounded costs and capacities, we provide a randomized parallel algorithm
for the minimum cost flow problem with O(m + n'*®) work and O(\ n) depth. On moderately dense graphs (m > nl-%),
our algorithm is the fir... V More

Submitted 17 March, 2025; originally announced March 2025
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arXiv:2502.09105 [pdf, other] ([ZX

Incremental Approximate Maximum Flow via Residual Graph Sparsification
Authors: Gramoz Goranci, Monika Henzinger, Harald Racke, A. R. Sricharan

Abstract: ..maximum flow in undirected, uncapacitated n-vertex graphs undergoing m edge insertions in O(m + nF* /¢)
total update time, where F'* is the... 7 More
Submitted 13 February, 2025; originally announced February 2025
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