* Coresets — o 'Pc'we\ﬂful_ ‘toel j“mﬂ aﬁﬁ‘cﬁankba mﬁ:mxz_‘mo\h‘(\j
Vawious extent measures °?§ o~ fPo\Mb szt P,

* Extent measures : An extent measure of P either compules
certosn statiiies of P itself ov of o cpomebiic shope
Ce.5., sphere . box, cptunder, etc.) e_mc,\,osx‘rg P
— Diameter or Kt Rorgest distorce betreen pares ok

Pornts w P
— compute smallest radius & o splere , mun velume of o~
box, smallest wiadtw og o s\ab Yakl conkbarns P

* Spadlest vplume \oc\n_noQJJnj ox /ol me?y P in IR
T Expensive in Freral : O (n2) e .
= Can we frnd C\+e)-mppvox{m0\‘b&svu s OC_VV{CS-')J Lirve ?

{ t
>Q £ 22 /o(1)
? Coresets . /E’ '
im_‘:rrumA I .
olgDviAl- | ineffraet
: a\aopi'\:hm
v
M(P) € M) = (1-2) MCP)

{ Kevnels for Founb Sets :
- |2 is & measuee functon (e5.. the idthh of Apc—m-\ set)
o IR — mU |0}
ard e is wonotewe [ B S B = M(R) & (R

Givan o ?ara_me,’cew £ >0, Q<P is an s-coveset
o P (et ) 1L (1-8) (P & p ().



* Froblemn with €-neks & €rsamples
AWY’OCXC)/» o VC - dmension !
Define R +to ke seb Parse.s k. are wmp'len’\e/rt'crg Lol s,

One can shovs  Ve-deinn (X R = O(1),
SO one Can obtau g-net R 0K siee OC‘%‘&OJ—;—_)

14 an er\c_\os\‘,y Lol T Jor R contauwns > £1P) poinbo of P
onfmnde & .

Theu % Contarns ai\Pl potnls og_'-P thside -
= % must contoun oo pounle oL 'RQ:M e-net), :
?@doe.s%endﬂno%poir\l’ﬂ%ﬁ‘ ' '

So any ball dhal endwses R covens ol bwl an £ fracton
of pounkz o€ £ 4S

Honever. wematniy poute Canmde quite [y, thve s Wil
oY PPPYORImade - the nmlalmunn emc;\ns‘{bo Loul , %@

> ceresets coptue the Whole stm,xc{—uve,c? e inpunt
Yardew Sevnpleo Lpture the structuye. »fm» ~ prat”
of the PovJE -

Coresets trode off#meﬁ]’rcﬁcméa?ﬁ

(re., cune- fr’*actc‘om, of the radrwe o*f +tWhe e_v\c,\os'fnj bald )
while. rarndon eunples trade off (Stehsuial | evvow

(A RA fo¢ Ul except fop an £-fraction o the input),



° A@ar’wa&f Har. Paled, Var’advuﬂafoan inbtroduced. the
notom of £-keenel and showed & is £(2)- coresat

j‘ZY‘ NUIMErcns m,CWZOCUW 'P‘(-’o'\a\e_nf\s.

e £-kevrnel :

- \\\\

J . \7©‘~~, . \/
ww,Q) e ° 4
i o [ ] [ ] ,
i@ e o« °* N i ,
7\ o *e @ wwpP
S e .
I ORI ;

Y T

Figure 1. Directional width and e-kernel.

e-kernel. Let S%~! denote the unit sphere centered at the origin in R%. For any set P of points in R? and
any direction u € S?~1, we define the directional width of P in direction u, denoted by w(u, P), to be
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