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3 problems

i
.
LP feasibility : given a system of linear

inequalities in M variables
,

des it

have a solution in D ?

in .
LP optimization : given a system of

linear inequalities whose solution set

is called the "feciable region",
what is the maximum or minimum

value attained by some given linear

objective function on the feasible region ?

iii. LP search : given an LP feasibilite
problem , find a point in the

feasible region if one exists.

Or
, given an L optimization problem,
find a

feasible point where the obj
function attains its max or min.



ways of looking at a LP ...
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. Algebraically :

max <
,
X

,
+ CX2 +. . - + [uXn

st
,

a
,
x
,
+ a

,2x2
+ -

-

. +axn
* b

,

i =

anX1 + *
mz 2
+.. +x

↓ coefficient vector

Max x
solve for we"

I
coordinate-wise ?

st
.

Ax &b Ras rector

↑
construct matrix

2
. Geometrically :

ax ,
+ -m + a

, nXn xb,
defines a "halfspace". The solution

set consists of a hyperplane in1V

together with all the points on on

side of it,

E
.g .
X+ S

The feasible region
defined by Axel &is an intersection of

Greymanyhalfsle.·
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Brute force is exponential-time in higher
dimensing . If you haven variables

and i inqualities, what is an

upper bound on # vertices of

feasible region?

At every vertex there are las least)

n liner inequalities that are tight
hold with equality) and have

linearly independent coefficient vectors
.

Thesea linearly indep equations have

a unique solution .

=> distinct vertices haveasiget sets of fight ?



# vertices) -> (* of n-element subsets)
of the constraints

= (a)
Standard form of an LP :

constrain variables to be 0.

max X min X
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A LP in standard form has a dual

which is also a LP.
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If Y is feasible for this problem
and i is feasible for the primal



them
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This provesal= Opt (primal)
when DHAL i minimizatio

and PRIMAL is maximization.


