
(3) a) throne If the hitter A * E b

of rational driver inequalities liar a

solution
,

it has one oh Sete E poly are I Atif .

Proof
.

Lit 1*1 A '
x = b ' } be a www.ae

face of the polyhedron Lx I AXE b }
when TA '

ab
'

I a 's a hibernator * of TA b ]
.

By a
,

d , that animal face contains

a poet oh polynomial site
. I

b) Farkas '
tenner : Let A be a

matrix and b be a vector
.

Then there

exists a column vector * 70 with

Axe  = b if and only if y b > 0

for each row vector y with YA > 0
.

Proof : e . g .
Selvi jur

,

T LIP § 7.3

c) Coe The following problems have

food characterizations :
LP - feasibility

is Given A and b I national )
,

does
decisionA X E b have a Solution ? us . twang

ii Given A and b
,

does A * = b have

a nonnegative solution ?

Iii ) Given A
,

b. C and I
,

does AH E b
,

CK > I have a solution ?
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(4) a) Lit P =P CA
,

b ) :  =L * ERM IA * Et )
be a nonempty polyhedron with

ruminal faces For
,

.  -

,
Fr

.

Pick a point
* i from lad ruin i wat face Fi .

the

P = court *
a ,

. . ,
* rt t rec P

where

wee P i  

=L
YER

"

I H * e PHX ER
,

i * thy EP)
recession come of P

lui P : = try tree P I - y Erec Pf
[ linearity apace =

4*114*-031b)
Lrt P E IR

"
be a rational polyhedron .

Dif facet complexity of P :  - smallest

number y > m such that ex ! A
,

b with

P =P CA
, f) and each iireg has Site Ey

Dif vertex complexity of P :-c thralled

number V Z m Such that ex
'

He
,

.  -

,
x' le

and ya ,
- .

, y t
with

F- corn I *
. ,

. . ,
x alt post ya ,

.  -

, Ytl
where each Xi . yj bees tin s V

.
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Rein both notions defined even if
P has no Vertices or facets

Cl
The Let P E Rm be a national polyhedra
with faut complexity y and Vertex

complexity V .

Then v E 4 rice and y E 4h20
Proof

.

Kit P =P ( A
,

b) such that each

in equi Axle b has site E e .

Ci ) Let Fr
,

. .

,
Fee be ten menial faces

of P
.

then Fi  = PLA '

,

b ' ) for down

sub matrix TA ' b' I of IA b ? ⇒ leal

rief in A '
* e b ' has site E y

By ( 1
, f) Fi contains a point ki of fire

E 4 nice
.

til Jui i early ,

lui P =P CA
,

0 ) has

a basis where each vector trees rite E 4 my .

Iii ) Each urinal proper face of
F of rec P contains a vector y El hi P

of hite E 4 only twice

F  =L K I A '
x' =0

,
Axl E 0 I

far four hit matrix A
'

of A and the I

row a Of A
. I 2nd chain

,
e. g. Schriver TLIP

Then do
. 21
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d) Cee hit A E IQ
min

,
b ERM

,

C f IQ
m

such that the optima
* maxi I C * I Axl E b } = unity b ly 30

, y of = c }
are fire h

.
Let t be the max

.

n' te oh

the coefficients of A
,

b
,

c
.

Then

i ) the maxi um in Ctx has an

ops .

solution of Site f poly In
,

o )

ji ) the minimum in has . .  -

iii ) the opt value 1*1 E poly ( u
,

t )
.

(5) a ) LP . optimization problem
Given A

,
b

,
C rational

,
ten n - f

maxi h CK I AK Ebt is infeasible
,

finite
or unbounded

. If it is friih
, frid

opt .

solution
. tf unfounded

, find
feasible foluh.am *

e
and vector Z

with A -2 SO and CZ > 0
.

corny are with LP - feasibility ( 3
,

Ci )

b) LP - feasibility ⇒ LP . optimization :

Given A
,

b
,

C

i ) check Axl E b and find feasible Ho
ii ) check if y > 0

, y A = e feasible

c© 2018 Michael Joswig (TU Berlin)



ain't then

** ) A * E b
, y to

, y A-  - C
,

c xx y b

clear a foliation ( *
*

, y
* ) which

if an ophial dual pair for ¥ .

c) LP optimisation ⇒ LP . feasibility
Take c= 0 as objective function .

Naive!

d) Again let AE IQ mm

.

be QM
.

A point X E P =P CA
,

b ) is interior

if Axe a b
.

This exists riff din P = U
.

Connick the linear program

( * * * ) in axle I A * t Ime s be
, OEEEI}

not  necessary
but useful

it The LP Ctx* * , if feasible ith ri mache

Axe E b is feasible
,

i
. e

.
Pt 0

.

ti ) The LP ( * * * ) has an optimal
solution with E > 0 riff aint CP ) # 0

.
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