
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Last time



 
 

4 fitting a line 

 
 
 
 
 
 
 
 
 
 
 
 

A different viewpoint 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ax+b

The Lp 

Least absolute deviations



 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Fitting curves 

 
 

  
 
 
 
 
 
 
 
 

Least-squares regression



 
Uniqueness  
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

What does the set of optimal lines look like in general?

(Janaky)

Why are there multiple solutions? (Sayantan)

(Sreejata)



 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5 separation of points

Lp

Three cases 
S above, T below  
T below, T above 
Separation by a vertical line

Similar LPs can be written for separation 
by polynomials of higher degree.

Multiple optimal solutions are rarer.



 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6 Largest disk in a convex polygon

LP

Can this be generalized to 
higher dimensions? 
 
What if we wish to place an L1 
disk inside a polyhedron? 
 



 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7 Cutting paper rolls 

The LP



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Examples

1  Bipartite matching



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

We can drop the integrality constraint 
and solve the resulting LP.

2 Vertex cover



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The LP relaxation yields a reasonable approximate solution.



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 Maximum independent set 

The lp solution is not even close.


