Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018

| | [ T 1] ) L 1] L | . | | |
The | MOS  detey ( Minikex | Oital 2tecy 0 b é”mdrﬁliéu_. |
il b \ Ul e of Tanct prc | |
} I | \
a I | || : | |
P T T T mui
L E A RN
/ v 2 pL iy NS
| 471K, I |
| 7 i
m \14— = xx:“ ’Q] : } |
Tt Tor | EE - K ?u_\ R P v
NECY: N ot B e acvaw Uy (L)
I et TRt |
HE ™
1 ||
Reee | oo teplac . | the .QxP'\mé&isn bequg
] = |§ 7] ]
J i\f\ G/quj .-‘ J \l’?a—{\,‘r S5t )>//(JZ.’¢\L|&))
S 16} \ uliﬂ\ I:\ az
2l 2, Rl coelTTi
| cPL: 4, Bug) )
T T v)
Al PO | G lelbaion ; | ] j
Thedrewm M.Q% i A > : £ K| 4 Wy [ReT
NS |
shilabiy |
s oy (b Combzut
b | B | | -
3 o
in
iy c) ||
\ ol 2R
|
| ; |
| | i | ‘ } _;

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 1



Lecture 7 — March 21, 2018

Lecture 7 — March 21, 2018

Lecture 7 — March 21, 2018

| | || | TT 111 [ ] HEEEN
Tt Fek e ) <0 @Y by defrfon  of A s
- i AT — R’EL l ) :ﬁi\"r‘} amwex | | i L
; R Nl HEEECEEEEEEEEE
thy HEED AN T
- | A MR R Y A 2V ]
| Sk Bl - Ja] 2l L EIY W |
e T e e e e
; Hﬂ;sa‘:\aw'c‘ &: 1 - ‘ j - o
f eachr Ar‘\'ﬁ(l n \ﬁ } < \[_T- ——
| At K Sepys oS RRNEAR- (TS
i et ol | e )& /"';v
E.( :\ 8‘&*@ ; | 1 T T)-
‘ °_ each L w- Usk ] den | [y 20N
\ [
e e U] T
oa t7K : | | A
‘ <L ELL (R d QAT ] | HERE Iy
: 3PS A | RN T ERS Y
| L 2 | (p* Uft)) "ol I P [ )| abor | ouwe | Axed | oy
Qegl | F[7] [ ] VB C o e T and f=0nz LT [ [
1T 0] (X Ua“(t\y-/l RPN N “'\ N |
TV 7N 7T ey | T
L f s
ow, || Ul - /L,j‘(:t> SRR AN 5 )| R
i ] A‘vrr‘ \? /
e (Y e
280 " \Rw) 7 7 T k)
T |
P Nl € Cap | =g ] !
rb\ “?‘J f i ‘ |1 |
) na.fore_. | W Ut le) ‘ |
w o ¥ R TG e
' < L *_ oy e b L1 Lol [ b [5] (W) - s, )T
L= ) Lo LAUDES k-0 (JB f‘"‘m %)
ey e b ey
‘ T
r . ‘ O . ‘ Y
WA Bl - ) = £ e L LI g A [~
177 FIT TP PT T ANTEIZ e [ T 1\
NEEENE A
R‘ ! “)s._. Yot ‘\ | } :
I ! a1 ! i
(Ll et TN AL L] | |
1 Y/ | 7 : Mq‘*[t) 7 or [ | '
0 A, WA AU P S D ST L T A
| JUT T L] T D
| b N T | T T T T T

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud)

2



Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018

-Hue; | l | ; ‘ ‘ _4

IENEEEE N P Z 5 Eee 4 i:xlﬂ;»;(t)é?,:ncﬂc do NN | | |

o - - . ‘
o S (G s L R e
i _'LJM_M\‘% Ll 1 ‘ |
el B Al e R T T3 - i S = 3
I | N L] 1kl el _rS\L;(;arm e
'n\ﬁl_%s Drabenr - C.baw_-:% ) el (oo _&L . bl 5 .@35 | Joaq 22001 | |
| | | | ] |
| < | ;\7"‘ i P Sl Na) 7 / & 9) L
S i i = CM(&(&) £
o [ ] ya Na'«rc\ 200 b & |
Loa | M
[l s | ey ] ]
- SR o | 1
z H S IHREERE
" bR T FE T m*(t)=u=-ll =
I _O | ‘ 4 | LH’“ | | \
Rk, || L oten [ LoauF || | G
d~‘ké_) | NLIE ler R
Mmﬁm& ’j'g ! oﬂ(an& a P 5 "“ﬁﬁ%ﬁ?‘)m&l
¥ L, ~adfior T Tk T
: < -‘2‘15‘ p—— T =0
ﬁh\'\ S i §< ;Tzi? g B[ Ssp 1
IARCHEAN r‘f*_jﬂ‘ﬂ £ A‘L%v&)m; T |
| SR o e
T T T e e
T T L EREEEN N
IR \'\xeq \GE | | ] 3 I
| e Uﬁ&”%“_&ﬁf\'\h | | .
\s%'\'o (E{W\Zx}m(;(\hd‘oz, | |

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 3



Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018

' i i _ 1 T
b dituhon | Pal L [l | ¢ A
) i
7 | 4 b - B
o Okt | < [k + pal Ml eTT ™ E
TTTYTF € Vo il
X
T o 0%, ,QM ERY
o (IS . N /]
o S v I
| djl [2’ N AD.__‘ 0 f
E( . A ‘ A ]*
< A
| Z )_{\"1‘_ 1/ N | | P_R‘_ ‘ ( ﬁ}:‘: ! Q\ &=
270 i AN W o ipl = [ nf-)
(?m by ]P e.(\’liz.) - [T&q P~:Iz* L{\»‘[z o 4/@
Ve ]
qly | 3 = 9l . 3
d : ’ A Yoo QM- %) L b [ [, A= ]
5 (3 T LT IRz T 3K
£=0 N2/ NS o - ol N 2 I
#’l
e o= (2NT [7
NT U
Al inl al we bkl a5 |4 q i_K;‘,; = Zo\-f: : bolnel, | &g chied.
i L
T 5 3 N\ - _ Sl ¥
hicd | i o EI_(\iﬁgf’c) ; IJET[)" hl < ': JKT
= Bl IEl (U, [&) -yl Ll
=3 AT /e T
‘hh, QO ] ‘@2. -Q‘ Gﬂs N&‘O’lk;.‘ ﬁ:mhclf[t% ] KRQ_ ‘Lﬁul'\ :9\1: Ci {étI;Q._Ll
Tht R ( \ . Kl |71 TH - | 7 .
U\‘ (t\ = Mal- = z- ﬂ‘::’ ( \JL - - K,—‘" q
bk MRy T ) Pew 5‘7’ a= | Q= -l:=-+4‘ = \‘\; ) .);U‘L " 9% ;}“.lf Ny () 225
ya - . ‘
- + A ~tF -
NSRS (\kﬁL‘&)_mnﬁT> é} (h(t).ful_\]?/;> + ([0 RINGE
e ts)
A F ﬂt‘)
and (Oz\' - ‘Q.‘lfb HEN ; o | e 43[:4; wﬁﬂw
o / (i) = \
K = - |
a- = " + =n
"Z'”'- Q= K - (‘)“ &)QJMA‘I-_IW;‘ ﬂ%n 'ﬂ.‘y :lL'%'\lh'r\V)’—Q J 244 KSE!?L\M"}(!:
Py T i - g e 5 AR
TR 2 s W) AR PN
| A | Qﬂ WY £ 4 R =L | A=Ay

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud)

4



Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018

Na_::

_ 7 1 ,‘)‘____u; by ‘Pne. dmzjg: Mﬂ\b\g_,

A_..__kl L_

R 4@;;

*‘;f*{ﬁ\fﬂf 4]—_46:( egdf\ﬁl
T K T T

; Q H«ﬁw\[ﬁb)‘fﬂﬁ Nk +: ﬁ{;— J{— Z ﬂf%hpya J %)
| EEENE 7Yt e M&%

< | T T= ;
AL Plazat 2 Lg@r( u+$§a £ Asa YA -t}
_‘_'g | ‘ L= = T L“r anﬂ —(:\*t,—
L (- . .i:J“*A—i'r—:‘
N 2 O W ‘
FH T T+ A8 Q_(Wu*_m Y- ]
AT gy T 6‘“)
I T ﬁw>ﬂ4%1°~
| ! L 20029 f\ e e e et
by (- 11 e e [ I G &m ?kr
) et il s of i(?mm wll e <4
i ] L L s clogaaly.
i | lea Ak lg N
L N

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 5



Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018

AMQ_L*‘Z 12) (sep SO Pt m:\ A T3
1] A= | ] ' ‘{?‘LO p/ wd el T
|

e BEE] SRR

|
L1
| 'T
K+ [ F

4—.\4:*1

20\}1__;)_, EFT_ < ke gy 422 J¥ e
EER k4 + W ler

if

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 6



Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018

; | | | ‘ : || \ | > . '_; . ; ‘ __j
LP\'\‘\‘Q(’ (‘OA\\& ﬁ\' o (\ Fo T 0\“9:)‘ a_ﬁ | &8:2_ Qhﬂ (;i gle?4#2>\ N
EEEN | T | T
é | ke - Kuck 0\\" mln | | | e L ;
| | T LT | I | o 2 lobs | 1 | /\* | ]| | L_‘_
e P - A Ja
= ex EEEEE L MMJ*‘

N A B |

‘ T Ll dgkd 1P | ]
‘ ! 2o =2 T =5 ()
| - e | I H: Z A |9 |4 i
] j% T T IV R ”Sﬁt %ﬁﬂmm_}%%ﬁ%ﬂ
| [ HEEAREN I T
. EREAREN ] ‘r*‘-_‘s‘“’.'-*:‘ .
] ] L | ") L
| EREEREEN e, T & |
| | RN | RN SM% |
| | | N T, = wp ez n’—\m,.* Llaid
| | | B MEENMUEEREE «\\q(&-\.c_}‘
\ | \ T y ;
‘ \
| | ) |
[ [ |
| | LLL L]

| \“
1
| | |
] ] |
B | | |
| | |
| | | ‘
[ | | I
| | | |
| | ‘
[ [ ‘ \ | \
I | | | |
| [T 1 : [ | | ‘ \
[ .| | | | | |
| [ | |1 1
| || | [ | |
=] i
| |
| | | L
: ] ] [ | | | |
‘ ‘}I“|| !I |
| \|
| O O
‘ [ |
[ |
1
[ | | | |
| | \ |
|
| |
1 1 |
| |
| |
| R | | -
|
| |
| | | |
| | | | |
I [ | [
|‘ | S N | |
| S S |
|‘ ‘\I | |
T T T
[ ol | \ | | '
[ [ | |
| .11 | | ‘
[ == T 1
| [ I
{ |
| |
| |
i‘ | |
: ‘ |
[ |
i T
| |

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 7



Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018

Adersiad  lpudis. ( Rether  &ted in jrem of g \
Pon eaaeds )

Se)(kff_}i At exch (ood = |‘%
A The fﬁ?@mnjv and  Re  decision- el ﬁimu\‘rcitxmé\j
Cheose }Lt = (%D d - ‘l“\h’ e 'I- CHE Wshere.
P€ \J(_{ R\ 3»)
2|, The. Oﬁ’onenjc 8&& do = R ad T

Ro | decitim . anckar on(\j Dos L T (hﬁ: o lcm)
, T = -
d Ry =1 5119 - P |
E%T" | |t g‘ih =&
1 L L ¥ 4T '
Ve Reeuclo 1\ ft(fjrej \ Ry = & {; Q_f;,“t] - nn:e& ‘CL g; —%j{:]
. bf‘d\\" Ei— mem\m ?
Q‘, lO-’bh )Lj\ Mo ewacdy M O N‘(\j €
.?or G l)-ﬁll choen bm\ﬂ M) * ’Q;r (_J'e_.
\“Ldr_\:m k\»n.cba, JAXS

A b’
Ej M&PL '\cffm e ?}__, ;

L Rl Pl
e e«mé m\%es Sheck b hjn ?(ka\au bouds eq R.) g gmgb
P\T wll ba_ z\ (314\ W u?

g To Koo ledie i TW e N2k oa W

ouker o Compotents
N I 13 Gowe wed & wndivdud oo
EEEENEEEREE T, R dedndic  bandis
' ad T oi“ﬂwl":v:\ fode  Noad Koom B wed PR

(¥ od)

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud)



Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018

:;qug;e;s'@m\;@&gﬂ_f‘ o bowd e B ow @‘m\m ‘w:;;g; """
| ‘ L ‘ , Uif

K{«} egmm m5 1«1 b | (e i ad B w***gm\'-.f”if—:"

1 ENEEEAN ' N T e
|| | f¥ L1 J.l ’Qiuc. /lL ol _‘:Q -70 7 @aciom 2y
i — 3 — J‘: 1 poic ?Ii: Hi)} Qw‘ﬂc;\) we vl ggum) cfdiﬁ)l_ “:O}b;.

G{ Ui - IIIC,-UKI-)JD,),,‘,

'ﬂ\é}j afe @&ma&) un\oa&ed M?ﬂ by MWEF‘J ~of [

‘ ey G
e e T

flﬁm‘_ Sany g}mm e &ﬁ"é e B T T
__;._Q o ﬁ,ﬁ_xa_t M‘&L,mgba: R RORE S 2 = ‘!3; |

.:c_h:\'e.“." ’.;‘ h, “ _ | l_‘

! t 1 — — =
ho—= Q.g Ohd;,@r ate | F{ __mm&u.@&e,) | R on\d mréamﬂegLi,,,,if -
| ] | Ccm& -Ea.om \Ga. Mﬂ:m dogs of '_'E, c\méuaq) o OLr LT

= Hmgy

u 1 | 1))_1 M \r&; ,%»&\gn *Q(j*——-

| | YR :.‘J*;‘ EREEIEENR TN

| EEEERNLNAENEREY tt[ﬂ:'i%w Tl e ‘?} A Bl
- SR e R
| ‘%"‘ ' ] E;Fd* R cﬁm;' —
L R T 1] 1] CUAMEN

g pe ) e B (gl
A oy ‘ HEREEN RN J‘ f |
' | | EEWEN || hl‘ | [ HEEEEN
—— ok = | ex ,(4‘—')_ )/ RPN HEN
| TN s [ = ( 7l
| RASY. )

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 9



Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018

The, Pro:;f 1w ed | lon 6o »%o“omira leswa

\___Q.ﬂa\\k_h(—l : “The_ Q&Pmen\v'a\g \.\E}\(‘)Nfd Qs x&zﬁ@gj o Rose
. .@3 (5] [q +% E) ie y , '
| Pd\ - exP( _ E n iy
RN s W/ £ o E L),
K sy A

i A ~ T N T
g2 |3 - ! _- PN |
g B %* | =Ll %5 B kT f: M Rﬁ%*'

Foofs W s moke o B ki o hdw Bl B G4

Goby (b g V) s R

Ve R Zogydy - 2l 3
e I, z B i ?1-:“\1 ch:% AL ¥ é 5{:
!\i’ _:B ~ | - N—d.}_
Ushete. Sl o+ | T OB v+ o 2B e iy
I~ A NN
We ue e e~ € -2 %F Yx70
] 1
ol 1Pk PR TP RN TS KA Y
» 5B U sk o 2R)
S ey Iy w2 5y
\n(\*ru)<u ’()t J %%,,Qal' ' :]t ()Z‘ \J}
) | i ) \IIU.?‘j\
herce. B Grded boued. ]
ﬁtio}) (o}? Re '\ﬂs.cram\) e e o ceted on o larbe. (. jl_j b ke

and ‘f&a S N& \arb(_ S e weld od
. reoc\a % qRa\é G’J\j beondd Wl o eeveindec Ml o y e Mc
PN = Jij)f e (oM, ] V& o R \ﬁc:mlci'}z_ _._;iz_ir"m
_/%\Afzf ~ Qe Thalls \k\q e 5 d  te R ‘m&d\f\m% S

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 10



Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018

» ‘P(Q.f Mk 6«. ﬁ_\“_ic«&? e O:Ll\au, 1 '\'\'\a_ r]Jc (' .y ?duc\ on ,,,
IS -~ 3 J,e% BL T o "i?_ e Ceste. 1N N
i /Z— SA I m t t —OE Wg m ' (\ . J f)p\ ‘Q&-gba%— [
_ The Awa.__@e.\aﬂ % \9;”%\ e D&FL_,;L?&);T'

_1_. || - ] — i | i'\ | | \ | |
R T 7i; 1; | ji‘.,‘ - | B | BEis
t[ TH L BT 1 %] 2| &2 T | T | &
| s T N
RN <o 2 H] [ [ ] 1
- ke O il HEEE
| el oy B Howed wl A
1] | TR Y oed | Be B R |
“Th Ii | || ] [ ] T T 11 % Capddienaly  wlaaxc.. '
NN || HEEEEEER RN I
--‘ ! ro28 K o ;_‘(| j : '__-L-‘ | \—\j ‘ \,i . [T B
R H i | e HEog] N e
TS TR R TR e e, SR
EENEEEE | -
| | | ‘ }J‘L WLALQ') us \N&h 'T'
| | - [ I - e las Mol oswwd o Ye Raoun
| TLL;,vo?}md_%cgdrwm\w) i ke <« 1] L] )
| | | Ll | | - | ‘ : 1
HREEEN QJc Dl W e g, | EEEEN
; ‘ Tl mﬁm\ 'toijl': [ ! | , N
| | ! Pl [ My NT | | \ |
| ‘ 1 j | | ‘ - -
| U 'w‘:m_«h_ e ! \nbl N mlrnfa ¢>(w 8 ’l‘o \z.l i 2.
I 9 M N 1 L _

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 11



Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018 Lecture 7 — March 21, 2018

The ol | G MJW(% +32L§f— ,i_>
I €= it

O to apl M e bued ,L < MY
W& an& +0 Ttt PCJL T]'t

"- % |- 1+9L7)_ '1 /

o e mlfd:_ I\:OMJ tecks | to e ey " B ocald e« (;jmm\
mncgo. CoMY, 0wy ey, ke weld Aenslde ol s \8 -,

%) Censider ,Q,j; e J’\:"— lL‘i"‘:t Jk

and "}t | A lgﬁ

M-wm v Ne

S a& R 2 2(Men) [T Nind
L:;7 -Ps&g\'a*icn Yo \eUL @ie M advesasal b’inc\aés W
OW\g o c\iﬁ:u& e (T weld  pad o
ok )

o

&h-&m@ﬁ‘ﬁéﬂy“@éa. bnk‘;E \At\r(cﬁ ?DW‘J\"O jjUf%QO\D]\Oi‘j kﬁﬂ_\s& [y
B e re:\‘ ',OS; B pwe  gder of m‘o%(\x‘\‘UA\__ )

'\N‘? \—SJ RT < Ci Q‘\-—W\) f Tn\\n(”/é) |

> Thee  exits | an ﬁﬂ%\am (—TNF) b Rr b coidkd (m' E o

,,,lm\xﬂ \mc\\ gx&)ﬁa 3 c\?ifjl\hl( \M\Wﬁm ,RLT’U-E’) ,QJ!V C ies Ee.:,rm(.zk

{mﬁ.\: \Y\ cé.mv\to. n:% Creten j Qi dﬁn\e% \ihe teacts ] LHA m_ ek
T-s & duvcis » cﬂ)amnjr Ve, 1 oo

Gl -

Sequential learning, sequential optimization — Spring 2018 — Gilles Stoltz (CNRS / Université Paris Sud) 12



