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課程講義(06)：整數規劃與網路模式 
Integer Programming and Network Models 

• INTEGER PROGRAMMING 
□ Characteristics of Integer Programming: Integer Decision Variables 
 General Integer vs. Binary Integer 
 Mixed Integer Programming and Binary Integer Programming 

□ An Example in Introduction to Management Science, 13th ed. by Bernard Taylor III 
(https://media.pearsoncmg.com/ph/bp/bridgepages/bp_taylor_bridgepage/taylor_13e/online_modules/Taylor13_Mod_C.pdf) 

 

 

 



□ Solution Techniques for Integer Programming 
 The Cutting Plane Method and Branch-and-Bound Method 
 Relaxed Linear Programming and Integer Friendly Formulation => The mining problem 

A mining problem. (ReVelle’s Textbook) 
A mining operation has identified an area 
where the ore is rich enough to excavate. 
The excavation proceeds in distinct blocks 
from the surface downwards. Because of the 
angle of slip, block 5 cannot be mined 
unless both blocks 1 and 2 are mined. How 
to formulated the constraints that reflect the 
situation?   

• NETWORK MODEL 
□ Introduction => c.f.: Continuous Mathematical Programming 
□ Terminology: Node (Vertex), Arc (Link), Path, and Graph (Tree); Flow and Direction 
□ Network Models with Linear Programming Formulation 
 The Transportation, Transshipment, and Assignment Problems (Chap.6, Taylor III, 2019) 

□ Classical Network Programming Models (Chap.7 Network Flow Models, Taylor III, 2019) 
 Shortest Route Problem (Shortest-Path Problem -- Integer Friendly) 
 Minimum/Minimal Spanning Tree Problem 
 Maximum/Maximal Flow Problem 
 Minimum/Minimal Cost Flow Problem 

□ Other Models: Traveling Salesman Problem 
□ Facility Location (Siting) Theory 
 P-Median, P-Center, Set Covering, and Maximal Covering Problems 
 (To be assigned as the final project!) 

□ Examples: The Shortest-Path Problem 
 The Seervada Park Shortest-Path Problem (Hillier and Lieberman, 2021 §10.1) 

 
 Apply Dynamic Programming to solve the Shortest-Path Problem (to be covered!) 


