IV\JWOC[MCJFOM remarks for RL seminar ¢lall

The aim of this seviea of seminars is o undevtand /tha& 0, which /s
an impovfunf advance rof omly In the feld of avtificial infelligence buf
in science more bmaa’/y - To undewsfand AlphaGio we neecl o unders Fand

its three componem‘]f

— Monte— Cavlo Free seavch  (Lectures 7, 8 )
— Deep leavning (Lectures O, 4,5,6)
— Rem{:or(evmem)’ Ieavwmg (Lec%urm 2, 6/ &, 9)

(/(/Zny is AlphaGo /'m/ao/br)f?

That depencls who you ave. It isnofclear AlphaGo is ﬂfnpo;/y"om/‘ in pure
mathematics, except pevhaps for logic (see the intevview with Sz egedy
Jinked ow the semincir webpage ). However, for appled mathemotics,

physics and other natural sciences it seems obviowly impoviant, Hfor

+he same recwon that calculuo and Fhe study of Foljnomfa/ albpwximqﬁ‘of\
has been impo:/}'am{— fov the lont several centuvien.

Theorem ( Stone—Weiershass ) IF X R " is compact, then
UOVVIPO\C’" 0}361/\

polyr)omml Functions ave denre in Cs (X, IR ) (hf,w% e
seip-m efvic )
> Banach + Picard + solve ODEs by iferation Oﬂa Lo WCHOVI
mappingto find afixede/WZ, j?wn po(yhomfal Approxima Hons.

* Thisis adua”j/ usefuld m many co)en _/




But theve are functions in nature for which this q/o/omach comp/e}e}y fails -

Example  Covisider The Jq‘nfoglua(e ot ﬁﬂegame Go on o 19x19 board -

[\/"’/N}X{‘/"'/la‘} 36|
S = {emply, whik, block) [S]=3

170
S'eaal = S \Sleaal\ ~ 2.0%2 %[0

Let \/d'-‘ Stegel R ende #he an-ﬁma/ value fynction, given

rewardy + | for win, =) fova loss, and a discount fackor 77 < |

(1< the expected value of Fime discounted rewewel for o “PQV#C’L”P/Q}@V).
(that this makessense will bejm Lfeclin Lectuve 2), inagame o Go.

To find & by pxed }90/ml ilerafion Vo, Vi, ... would need to Jtore

2x10"% 16 bils = 410" byfes
//( _ 152 &
16 bif rea\ numben - Lf x10 <10 L*ﬁeo

= L (02 exaloyh%

Tn 2011 world disk storage amounteddo 295 exabgfe/)v So magbe
Yyou don't want o do thal.

We cgn exkend \/’t Ho & continuows function (sauy by linear ini‘evpolaﬁ“()VnB
3361 {I).../M} x{l/"'/lq}
[o,7] = ([0]*)
/

(\IO)D)/(O)L/D))(OJOﬂ)
blavke  whilke  black

—> R



AIqumyla this opﬁm al value funchion exisk anr a mathematical obj'ecﬁ
it wan for frovm clear thak theve existed any reasonable algothm for
pwduc{mg a seguene of simple functions (Fa Jo>o onverging fo \/ "

*
S ——V
what-kindl B funchion 75 #hs  what kind aqp/m/ocw s thir )

The wovk of the reseavch guoup at DeepMind [ed /ay David Silvey shows
+hat cleep newatl networks and stochantic 3md|‘emfdeuewf + RL +
P‘lbwjre—(al//o ﬁ"ee J"f’CWCh + 5?/[—,0]01‘7 Suﬁg,‘uw.

Theorem If X E R" is wmpac/' +hen feedforward Rell) neural networkes
of width n+) ave dense in CR(X,R).



