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e How to reach B from A?
— DFS/BFS
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e How toreach B from A?
— DFS/BFS

e How to reach B from A with minimum cost?
— Shortest Path Algorithm
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e How toreach B from A?
— DFS/BFS

e How to reach B from A with minimum cost?
— Shortest Path Algorithm

e How to reach B from A with maximum flow?

— Maximum Flow Algorithm
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e How toreach B from A?
— DFS/BFS

e How to reach B from A with minimum cost?
— Shortest Path Algorithm

e How to reach B from A with maximum flow?

— Maximum Flow Algorithm

e How to reach B from A with maximum flow, and,
with minimum cost?

— Minimum Cost Maximum Flow
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* Maximum Flow with Minimum Cost
— Maximum Flow
— You should pay k; (cost/per unit flow) on one edge,

Cap: 2, Cost: 51

Cap: 1, Cost: 99

Cap: 2
‘ Cost: O z

Cap: 1, Cost:

Max Flow: 2
Min Cost: 52
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Scenario 1

“—EAOE - MEAGERLE  BIEL 5
BE R — AR - RERARNE/E?

>l

Min distance:
= 4+4 = 8
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e Scenario 2
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e Solution

— Scenario 1: Minimum Cost Maximum Flow

* Each edge with capacity = 1, Super source with capacity = 2

— Scenario 2: Minimum Weight Bipartite Matching
e Can be modeled with MCMF
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Minimum Cost Maximum Flow
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Flow

Maximum Flow

Maximum Flow

Shortest Path

+ Minimum Cost

Cost
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* Cost
— (Bottleneck flow) x (Total cost along the path)
— Augmenting Path wit Min. Cost: Shortest Path Algorithm

Cap: 5 Cap: 3 Cap: 6
Q.. Q.0
Cost: 2 Cost: 3 Cost: 1

Bottleneck flow: 3 X Min. Cost: 6 = 18
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o FF[OAT?
— Cost -> - Cost

— A iHFlow - Cost—

— See next slide
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Cost:-

Cost: 4

1
A
i Cost:-1
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Total Cost: 4

Total Cost: 6

(Bt Capacity#B/&1)
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Total Cost: 10
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e Example

Max Flow: ©
Min Cost: ©

Cost: 2
({EzazCapacity#[g1)
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e Example

Bottleneck: 1
Total Cost: 3

Max Flow: 1
Min Cost: 3

Cost: 2
({EzazCapacity#g1)
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e Example

Bottleneck: 1
Total Cost: 6

Max Flow: 2
Min Cost: 9

/
)'g Cost: -1
Cost: 2

(fFeaxCapacity#i/z1)
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e Pseudo Code

int MCMF(){
Max_ flow=06
Min_ cost=0
(SPFA())
ff = min_flow along shortest path;

Update the flow along the path;
Max flow += fT;
Min_cost += ff * distance of shortest path;

Max flow Min_ cost
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e Pseudo Code

bool SPFA(){

Initialize;
(Queue is empty ) {
u = Queue.top();
(each vertex v adjacent to u){
(flow[v][u]>® dis[u]-cost[v][u]<dis[v]){
Update distance record path;
Enqueue necessary;

(cap[u][v]-flow[u][v]>© dis[u]+cost[u][v]<dis[v])}{
Update distance record path;
Engueue necessary;
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e UVa: 10594
e POJ: 3068
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Thank you for your attention!
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