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MINIMUM-COST FLOW PROBLEM 

 MCFP APPLICATION Minimum Cost Flow Problem 

Minimum Cost Flow Problem 

12/03/2015 Operations Research 5 

 

12/03/2015 Operations Research 6 

A 

C 

B E 

D 

bA = [50] CAD = 9 [-30] 

(uAB = 10) 

[0] 

[40] 

(uCE = 80) 

[-60] 

2 

4 

3 1 

2 3 



12/03/2015 

2 

Linear Programming 

Minimize Z = 2XAB + 4XAC + 9XAD + 3XBC + XCE + 3XDE + 2XED; 
 
subject to 
 XAB + XAC + XAD = 50 
-XAB + XBC = 40 
-XAC - XBC + XCE = 0 
-XAD + XDE - XED = -30 
-XCE - XDE + XED = -60 
 XAB ≤ 10 
 XCE ≤ 80 
 Xij ≥ 0; untuk semua i dan j 
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Some Assumptions  

1.  All data is integral.  (Needed for some proofs, and 

some running time analysis). 

 

2.  The network is directed and connected 

 

3.∑i=1 to n   b(i) = 0.   

(Otherwise, there cannot be a feasible solution.) 

 

 

Minimum Cost Flow Problem 

• Special Cases of MCFP: 

– Transportation 

– Transhipment 

– Assignment 

– Shortest Path 

– Maximum Flow 

– CPM 

– ... 

Minimum Cost Flow Problem 

• Transportation: 

 

• Assignment: 

 

Minimum Cost Flow Problem 

• Shortest Path 
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Minimum Cost Flow Problem 

• Shortest Path 

Minimum Cost Flow Problem 
• Maximum Flow 

Minimum Cost Flow Problem 
• Maximum Flow 

Practices... 

 

THE NETWORK SIMPLEX METHOD 

NETWORK SIMPLEX METHOD 

• Comparison Running Time 



12/03/2015 

4 

19 

Summary 

1. Network simplex is extremely fast in practice. 

 

2. Relying on network data structures, rather than 
matrix algebra, causes the speedups.  It leads to 
simple rules for selecting the entering and exiting 
variables.  

 

3. A good pivot rule can dramatically reduce running 
time in practice. 
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