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Geometry of IP 
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 max   x2 

      s.t. 
           -x1 +  x2  ≤ 1/2       
 

                  x1 + x2  ≤ 7/2     
 

                  x1, x2 ≥ 0, integer         



•  By removing the integrality conditions, we 
get an LP problem. 

•  This is called the LP-relaxation and is often 
a good way starting IP problems. 

•  If we solve the LP-relaxation of the 
example: 
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x1 = 3/2    
x2  = 2      
z  = 2  

NOT INTEGER 

 
x1 =1, or 2 
x2  = 2      
z  = 2  

ROUNDING 
Infeasible 



INTEGER PROGRAMMING 
•  Proposition 1: For a maximization problem, 

the optimal value of the LP-relaxation is  ≥  
optimal value of the IP  

•  Proof: The LP relaxation has a larger 
feasible region and so more alternatives 

•  Proposition 2:  If the optimal solution of the 
LP relaxation is integer valued, then that 
solution is also optimal for the IP. 
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The Essence of Branch and Bound 
 

• Select nodes of the “enumeration  tree” one at a time 
but do not branch from a node if none of its 
descendents can be a better solution than that of the 
incumbent 

Eliminate subtree 2 if 
 
  Incumbent zI 
  Bound zLP(2) 
  zLP(2) ≤ zI 
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For the application of branch and bound algorithm to this 
problem, a document named “Branch And Bound 
Example for 0-1 Problems” will be sent out. 
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