Todqg
l) LPs o5 “haes”

7‘\ (rometry of  Toer Products

;) Basics of  Covex 6cone{r7

”[) Ll as Covex Shape

Real
Xel s & bosc feashle Solution (BFs) FF  ranR(Tight(0) =n

Corollarj’- G‘,\;en XéK:gX:Ax 5575 w/ T::Tiylt(x) and Wwe K er (AT)
¥ 64 XiWS K

Clain: IF Yy isa 8% of Ex:Axglg

te. it s He Wiue  Soln, to
Bx = Be
VBESTok(y) a basis of R



LPs as a“SLun"

K= §x0 Axed) = $x<a Xy b, v «;erw»(k)?)

A set of the forn K= zx-.Axs&} s lled a folyhedros
Tt 3 aeR ot Aly)Sa V96K then K is calid o Polytore

T nee  Producks +Frieds

ontt 1[G W yi=(T6T = 08) = tegh o1

LY Netated (L]}

Geoneiry of ,

<“)"> ) <u ,V>"= Y.I;UHV'- < '7
2y

ho’.(\r"\//, What CER mimniaes d(c-v)u) .P

\#
‘;v{/ N, Let (¥:= arg e (i) od Pro (wapv) = ("
t {u, v )
Do someg  Glculuy and 9¢|~ *= T\I)
L_/‘/

Pro',(u M) = v (—;"7)

<

0 GuvYy g how Mud
W 15 tn diteckon of V
(UP h notr~alziey b, (v‘v))

Notice, <u,v)z0 o F 2y By orlheeul
v



n

Gae. VER | CeR

) H::: Eu: (U,V):CB "3 (“uc& a )“9"'?“'-(
— = H 0) - =C. v
tqm\ﬂ len‘“b)' H:— gu 2 P )(IL V) C o

v
/
Lyso uu ¢l Pres(uov)= Prog ('3 ) |/

V s wled the notral  vecor of

B/¢ iF U)u‘ ¢ H— then (k'-u'V> = (u' V) -4y =¢-C=0
)

V7567> o Glled « haPspace

v

K:Ex: <a; XYy <, V¥ a;erows(A)% 6 the intersection of M halfipas

Ay L
/ 5 // Notie F X §5 tokt fr
/ <ﬁ;,)(>5£'.
- N thee X 15 5 He )\l)?rvh‘ {X;(aux):‘;s

A“:o hotite iF oay 2 stag here
9et  Tolyheyro

a \/Eka ‘l"\ .:J Wt ("’:’o ><"’n">
NV yek, 92X




Triro to Conwex Geomeiry
Gven UV E Kh) Pelo \] w= p-u+ (- i5 clled a Csvex  (onbuuiis.
NKa / ) ——

u

[u,\,] = ENH-(\—P)'VZ recs, 3 /e

" s (onyex W ouvek o E“V]CK

OnGEe

A m -

Convex
Net
CIn\lex
G V=, S R, the Comex hall of Vi
\7
Con (V) i= €w= R v, Tr= KON
] ' \Il (, "("f'"’;;) V’
Clain: Conlv) 35 convex R A
v
T

Consider UV EGA(Y) and Pefo,]
W= Zub o VZUNK

So  Pur(iHv=P Z‘ v.).+(1-) i‘ vy = ZV-.(r-P;+(|-r) r;)

gmue Also (err)r)e[o 1] and Z'(err)t) P?:'P_+(H)Z'!-P+(l -p)=1

C\am‘ TF K o convex aad  VEK thn Conlv) CK
Consider U= VR uhi+Vhy 5 WTS iF VEK ad K K the welC) luct 0n M
BC M=t AWV for s o VGV‘-K
T M) w=VPe(-DVn vk pe zw and Vs J-z‘rv S Ve by IH 0 wek by vty of K

Given Kéw\"‘ X is an extreae point of K F  X€[yr] for y2el D Y=2

of uv



M: Pﬂ,kdron K= %A)( 565 1§ Convex
WMese uveK ad Pefo)
A(Pur(i9)v) = P AGIH (1) AC) £ P-b+(-D-b €
So Pu-Nvek so fuvlck so K (ovex

Fact: xe€=§Ax<b] 15 a BFS fF ot a vetex (FF it is an Cxirene poink

BF9 > vertex
Le" X ek k aﬂrs u,‘ F:x h,‘,s aOF T‘g‘\t(X); X % Urique fosat i K h,'lt for 0 (‘5 (kn)
Let w:= 2“= = Smce GET:9M(x)) have <X w)=Tb:

a8 110,60

OToH for omy yek st 92X, hove (9 u) K Th (s g et Hght for all strady o gyet

T aep

CXtrene Point - BFS
By cotraositive =) Guppese X not 4 BFS So Yok(Tgt () n S0 Jw#0 eWedTaie)

thea by OGrollary have Jd>0 4 XEJWEK %o X= 3 (x45)+3(x-79)

Jut
So X net an extremc Peint £0

Vit —) exieat  folat

69 (ontraos:tve —> 5“??05( X not an EX{reme Poiat S0 Xz P U +(I-P)v for
Some PE(61),
U#V, Vel

For o guwe. wWeR" have  Cw, XD = PCwu) + (1) Cw, vy
LyFollowy  that  either (W) > Cuy or (u,wd 2w fo X~ G ek

F-ﬂc+ : If k 9 a Pol? fole ul/ ver bices \/ H.(,. ‘(=(0AV(K)

sunnam
The Polyhedren k:EX:Axstj is the intoseion ofF M halfspag gud 15 Gve

XEK s a OFS FF verfex FFf extrene point
IfK s a PolytoPe  the. it the (owex hull of ifs OFs/verttes foxirene foids



