
Today

1) Intro to Covex Geometry

9) Equivalence ofCorners

3) Polytopes as Covex Hulls

Recall

A set of the form 15 = EX: Axel3 is called a polyhedro.

If AER Sit . d(X ,3)A EX
, Yek ,

thee 1) is called a polytope
↳ 12 is "bounded"

Lemma: Gives X-1)
,
Weller (at) Esto Sit .X

and if<W,
9 :) 10 for some afrows (A) then right(x) Tightly

for some yeXIE . W not needed

↳ Ex+w
,

X - Ew)

X is a basic feasible solution (8FS) of 1) iff X+ 1) and rach (Tight(x)=



Intro to Convex Geometry

Give UVER ,
PECO

,1
,

w = R. n + CHPV is called a corex combiention of how

Cav

[u ,v] : = Spu + (1-p.r : pe20, 18) .........
7on

# 2 R is cover if uve -> [v][1

Of↳
Convex

Fact : Polyhedron K = EAX = 63 is correx

supposeavels and PETO,

A(pu+ (1-4) ,) = PA(u)+ (1 - p) . A(v) [P. 6 + (1-4) .616

So Pn +-Pvel) so [u,r]21) so 1 corex



Equivalent Definitions of "Corners"

X is a basic feasible solution (8FS) of 1) iff X+ 1) and rach (Tight(x)=

* is an extreme point of 16 iff XEK and XE[4,2) for y,
241) -> y = z

⑭...-

O

X is a vertex of 1) iff XEI) and I Wit. (w,
x) (w,) ye, #X

oS
not always trueWX that X= w

Xa

Fact : Xe = EAxe63 is a BFS off it is a vertex iff it is as extreme point

BFs -> Vertex
· AgX = be and A full rat

(Problem - LA Murew)
*

Let Xel) be affs and fix basis 8 of Tight(X) ; X is unique point is 10 tight for
A

Let w := -> SixTig(), dave <X, w = Ei.
: a+ E

OTOH for Gog yell St . YEX,
dave (4, w) <Ed (since y not light for all constrat (a, 4):

a:B
extreme point -> BFS

By contrapositive -> Suppose X not a DFS so racm(tight (*)< so two Elter(Art)
But thee by lemma have 5570 Sit .

XIE . W( so X = = (x+ E . w) ++(x-E - 2)
↑

so X not an extreme Point 10

vertex -> extreme Point

By contrapositive -> Suppose X not as extreme point so X = P . U + (HPV for

some PE(0, 1),
UEV

, uvel)

for any WeR have <W,
x) = P(w

,n) + (1-p)(w, v]

4) Follows that either <W,n)](W,x) or (W.v)[[w,X) so X not a vortex



Polytopes as Correx Hulls

Given V= Eve... [R ,
Phil Detai, w = Ip . Vi is a corex combination of

Give V= Eve ... 3 [R , the corex full of V is V
↳ v+V

-·V ↑(v,+...+Vr)Co· (v) : = Sy : u is a correx combination ofy &

-

-.... · Vz
----

.. -+7 vy
surprisingly hard V↑

)

-
to show

Fact : If It is a polytope/ BFSs/Vertices/extreme Points V theo ( = coor(V)

· /


