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Residual Network & Augmenting path
Residual Network

• Consider an arbitrary flow f in a network G. 

• The residual network Gf has the same vertices as the original network, 

• One or two edges for each edge (u,v) in the original network.

• If f(u,v) < c(u,v) then there is a forward edge (u,v) with capacity 

cf(u,v) = c(u,v) - f(u,v)

• If f(u,v) > 0, there is a backward edge (v,u) with capacity cf(v,u) = f(u,v)$.
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Residual Network & Augmenting path

• An augmenting path is simply a path from source s to sink t in the 
residual network, whose purpose is to increase the flow.

P = (s, a, c, t)

• The path capacity (tolerance) of a path is the min capacity on an edge 
along that path.

δ(P) = min {3, 3, 1}= 1

• By considering the augmenting path P = (s, a, c, t), we can increase the 
flow by δ(P) = 1 unit as the path capacity δ(P) = 1.
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Residual Network & Augmenting path

• Increasing the flow along the path P with 1 unit yields the following 
flow:
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Residual Network & Augmenting path

• Augmenting Path Step

• By considering the augmenting path

• P = (s, a, c, b, d, e, t)

• We can increase the flow by

• δ(p) = min{2, 2, 1, 4, 2, 3} = 1 unit

• Flow after augmenting 1 unit of flow:

• Augmenting path does not exist in this residual network. STOP

Discount flow for backward edges 
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Importance of Residual network

• Augmenting Paths

• p1 = {s, b, c, t} ; δ(p1) = 1

• p2 = {s, a, c, t} ; δ(p2) = 2

• |f| = 2



Define (s,t)-Cut  

(S,S’) cut = {(s,b), (c,t), (b,c)}



Net flow across the cut (S, S’)
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Max-Flow Min Cut



Residual Network & Augmenting path

• Increasing the flow along the path p with 1 unit yields the following 
flow:
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Residual Network & Augmenting path
Residual Network

• Consider an arbitrary flow f in a network G. 

• The residual network Gf has the same vertices as the original network, 

• One or two edges for each edge (u,v) in the original network.

• If f(u,v) < c(u,v) then there is a forward edge (u,v) with capacity 

cf(u,v) = c(u,v) - f(u,v)

• If f(u,v) > 0, there is a backward edge (v,u) with capacity cf(v,u) = f(u,v)$.
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