
Lecture 7
Theory of LP

Solving systems with more variables than equations
Matrix representation of a standart LP

Getting a basic solution
Theory of optimality and feasibility conditions

Some basic theorems and their proofs



2



3



4



Matrix representation of a standart LP

• Consider the following standart LP problem:

max z = cTx

s.t.     Ax = b,

x ≥ 0.
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Getting a Basic Feasible Solution

To get a basic solution rewrite the linear program in terms of the 

basis where B is the basis of A:
A=[B N]  , c = [cB cN]T , x = [xB xN]T , xB ∈ Rm , xN ∈ Rn-m

max z = [cB cN] [xB xN]T 

s.t.   [B N] [xB xN]T =b
xB , xN ≥ 0.

Ax=BxB+NxN=b
, xN = 0 , xB = B-1b 



• Algebraically manipulating the program we 
can solve for xB :
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Theorem: The set of all feasible solutions to an LP
problem is a convex set.

Proof:
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Theorem: An LP problem assumes its optimum at an extreme
point. If it assumes its optimum at more than one extreme point, 
then it takes on the same value for every convex combination of 
these particular points.

Proof:
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Appendix
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Reference: Kevin G Ross, ISM206 Optimization theory and applications, Lecture notes, 
https://courses.soe.ucsc.edu/courses/ism206 , Date accessed: 16.07.2017

Christopher Grin, Linear Programming: Penn State Math 484 Lecture Notes, Version 1.8.2.1
http://www.personal.psu.edu/cxg286/Math484_V1.pdf , Date accessed: 16.07.2017
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