last Time: lectur (f
D cdllaborakion [ assistona | Coocdnotion el | FALL'LS

This Time - Andrea E»jc(b
] qaume %u,a,

Re sowrees:

* Tamer 6Q§Qf ond, GCU"('/ Jown Olsol.z,f'.'lbvr\own'c r\unc»afu'cd\'m
8&»/\& -h-\g_ora-.’ STEAM ((‘792

o Lufus Tsoacs. " Differedal Gemes T : Indrodmetsion." RAND
Gorporation | 195Y

e Dawiol Pridovich-ke: [ -" Smooth Game 71'\1_0/“". 202Y



(/Uhq game ’h'ltor’q ?

A ma-lk.n_ma.%mi /anzuaag 1&1_ olLsanbmJ Couf&aL aLguswq—mahiS

Pmbtzms. g_
M
GWM’;_@ m Iwow\‘ ‘\~
—_ Wokdn Hie mer \MS s. \:3
? < "‘*W}’) M y\p\- l..\\nd.LE
.@. Cﬁ thon ... ,

TR e

h&— not collide 7
Advisoc Skvdeat

= preferencss emflict ! = net full of eonflick €x. bt
§o 2ach astor Will Cheoke Covs wont +o coor;grad-f_ on
oiateam which jn Some f ollisinn port ...

Wﬂ? accomts RC e oHes
Tine 1s odso ""‘j i Fomes . For'—u(omplg, in chess | each

plamec novs trey will gt do move 0 the fdve
D;r\vw\ic, ?ow\d of s ‘hﬂm.a/t Far-h'w-éorlo ;‘n-lvtcﬁr\&

in AT |@oookics |Her.

“Tewnino\oéés

1]
" Muo..k—o.x/éc 2 }9 “ y

3 ents (or Ba_u,er.c) — who is \’\“ﬁ"‘ﬁ T gamne.

° Pol\uc,s Cor s\‘mkams) - how M f\m.)ers Jroose My~ Aecisiony

One mw) Cq“ccbof\-?,& a%es acvoss  Severoll )r-uj axes

(] %nk /|q¥1n\-‘{, — Qe s -F,m-\t I—F loyers lhowt on 'F(“"'CI mon
l (stof\S' + pick -(?an\ UFCC:, ’jf \:)
I ]n";lﬂ‘l‘e' “F e achong O\VN"‘— -Form o~
cenhonuum (CS A <SR 5

e stabc } o\\’now\ic__ | differentiol. —

L’"sh’n’c' it played @ « Singlt instonct i Aiwe (e.3. 1
voud  of  rock P oges Sdseey)



L» "o\qnow\'(c." & P(w] conhnnes e o pexi od of Bwe (ex. ohestd)
Ls, "letf@\'\i&p-“ W s F(w-)-d in A anowr Beng

(ex. You ot optimizin lower A < RS 1echneS  whida
g ploges A BS drjeshiss w
ot folihons Yo ODES - Ch =-?A('XA_.GA-3 t ’X.@,"S‘gcxgno‘ﬁ)\

® W} qmwc& Svm =
7

L) ":),uo—.wm" ore oS i0 whid, PlOW\CJS\ oS|echvesr add 4o

2o [ (ie. yof win s m7 0S%) . Mext  Mmodud ref‘{:td'h]
advesgoned Pnlhuv\r

L ¢ 30\4@& um'  ae gomty wit, ar‘a\"mm) rlc.}/.cr obizdﬂ'\"cl

e unconstoirud [ constvennd — Some govwes howe additional_ cansivaints

onr \alm\j ary ol ens

o pure /M\ch Shal aiesr —

L" " pvre ) g‘kmk-yics oe dekerministic .
Lo "iged " g\-ro\kom is  &shdnaskc
= in 1K - pepy’ - scistet | mived Stredegies ore spbmal |

The most  relevont  type of 3ot we will ser in Huis cloy is:
L

‘ infatte tk)vmmic 3 3<n<ra-\.-—30~\ ) Cens¥roinad" q a3 u.:|“1>ure ﬂmka'\c.?'

oW Do WE FORMVLATE GAMES 2

15 stork witl simp stodic ; Paite | pure straftgy gowus

% Prisonecs Drllemma

2 pri Sonur sw;?u*\-u\ o{- onmt - Pnconess ae 5@2-‘2\) 5wt police
ned  tonkession  ble hw\ dont  Wowe oo widuc . Police teil eads
plisones -(1»7 howe 2 opb;o/\si Slcm\.@ast ced %Alc)o- CSJIS

Since Pl has e opbans ; dJuure ot 4 oukcomas:



CC - Botl W-FCAS -  bolty 5’\\!1:4\ 2 \if. Seateatuc
ae Bt wu'\c)c - botta A a_ e Sede U

CoL/8C The on fnek confeses gokt O yul Hre Lot
+< ottrer S,Q.*S 2 Yt dedenw

/N

Prsones 45 ey’ Con vers futs Prsonts 2§ palrd
. it oble of . T
2 f otomes 2 f
?}K C & ?}K c &
J J
c | 2| o© ¢c | = [ 3
SR o ! o | =

2 O’& J 2 3 02
A R M= [o "‘l
[m03|¢\z_ PL  ducidas o nlesr () ad P2 deudes 4= sl-w> V;(k (CL)

M o Ay "kl\t%-c (o TYSL XL VLY (o/ t'qC‘RoM") I~ vede ¢ .Yar‘m‘.
_ [ {°||1) ik eonless _
ta T [ot@,l\"s R —[?]
%y wis is dudision of le‘ff

T Jovre {;“'V\ WW\ ve 31 7—'13*“ F\ov\\zf's' Pes spechive 1S ep{imi%{.:r'.
Z&(x(,x 2D = X

\ “5\“ evolnate * esstt
P Jc poqeri € gposn Wit ot planerd sk makix
G?LL\ Flm]g_( 19 d/\oogl "\3 )(( \XZ € % { \ [ 1?& o\b‘hon Spewe .
Car we  compute e besd S**“*"%") —

I P4 dees pe Eaew wvel T2 will ds | how com e sktonn

?

mainned sk ?



\deas minimime £4°s ok owen if

lNcl\\ PL o p(a») o &QU»\“"\'V! Svateaq - T2 P(u.lt odvcrsmtvl\j_

JJS
- e fum P25 POV, BUt not
i (e L
[, XY
%, Xy PMET 9

isnke otuars qu o8
G.e. Aotod FOAP“— =0

whet o o _F\ap) is encaded abive 7 e - whnt infarmodan
0oeS  pcan Plaklef howve ocss o wWhaa d~°°\(n3 9‘\7‘9&&3(17

\@ Pk from WPt o rgh. Plover 2. Bt colcts o
S"*‘ak3l') Ka 3'\1/\»\ P(OA]e/ 2 MeoreS  reSponv- Kg whidy
MoK Mige § X(TN\,K.L 3'\vm lg\,ow\xd&o ok ';(ll

r‘cvm Pas Pov.

: T

min (Mm)( %, %&}

Ry 153

Jit w did agmax () = [3]

i

S ockuely o\t gownts e need 4o vodtSrand nak
dae Solubhon — colledd an Ejiilibn'um — Com bmouilj +ote
o farons fe generl— <um qowaey -

® '\[05»\ 2?&;\ Gbnuan (NED O(L on 7 Fla\1cr Qarme 1S
N poie ok S¥odke Qiel (x,*, 7<;‘> 9 2
TL(XL*\17?> & 31“(7‘{,|X%> \ILX{, 6Y\\'
[aihion no \Dlm]cr' hos  gnilodeek  jncofwe Yo daiedke £




G o\dmauy $alut gowes  we need 4 vadisSrand ok
Y solubion — olledh an equilibivm — com bma\dlj +oke
two farons {lf 5ev\zﬂ>~L—-Lum qoway .

e Nash Z%N(,'sviuﬂn (ned of o 2 plaer Qame S
N poie ok $¥ ke Qe (X,*) 7<;> .
Tk kD e Tilmoxy) ¥xpeX
— ,)\
J}” Pl”‘“[‘f vythe et g oy altenadive xic\kt .

-‘3‘ (wl«\u\ l/\ou‘u\‘j. oYter
?1 o/ Consxody) Yis

(PWBR  or {___GQM_‘_—Q

XT Xo
Rq 2
3227 ne\ o~ 0N/
> >
X\ X2

2 i\\ Xt
v

lphufion : o plongse has o wilatvel inendive to AaviadS
Qé_ (Cof\’hﬂMA} Prsorast’ A\enmad)

= Zo = > 2
M. [5ll Mz ioi‘k

The pyre S‘\Y‘o\kaz}es ’x,?e =-—‘X,: =[L1 ’F”"’“ ‘o vm‘vu{_
Nag h Q?w'lfbr\'um o{— e 3’% => w pé&omx C«ar\{:‘e&Sf

o , : 4« .
@ MITE - t;\k::;;/"i“;t, i+ "“fk/\f feat X o x; ae ofio RCurN‘7




o Stackel berg ?apui[iw'\w CSE) which n be Seun a5 Hw
(04

?&ﬂ@fkl"'&t/m Q)(—kns:'on o.-‘; .Rc.un"l’l} 34-m"|-(2/i~c,§.

=2 S{-—O&h—cll—u\‘) (,ovuilibv(L occur wWhLA  oan F(w.)c/ m ul+
Lot 4 & H—mkn that te otter views kfnrt
dxcida;'\j it chaigy. T2 plower e pre-commids s
celledd  far Y leader'  and de pfar s “hlloes”

K* = o5 ";:" 3—1 (7‘| ) Xz CXD)

3%, Kg GRY) = Wj"’“" S5 (%)

2 NDTE'. NOSL\ #: S‘I"b.(‘.k&(ﬁ&fj ) ra ?“\Cfb\-Q./

‘HD(/\/ Con we a‘lsor\.‘h\m{cc-«b) Jolve SM\LS?

[flge o\ |TERATED BEST RESPOASE ((8L)

Ls s will Ldf W compuih NMash Er-u"nlvivm

—
INPUT™  inibad  eh-atesies (¢, x,) gXL]S\, |

rwhile avk co/w'eré,qd do:
o i=0y2 W PYL© ol elor ploers

J/
Xy € X*( Xai) = OU'5 mm 3- (x¢, ‘\'\.B//FL o

rt-SP 1Y 4

\- —J
L u;{nj cvﬁ\t&ﬁdm canditheny af V.Pdc-’ﬁ rwla

Fetulin (o nver 4ed (xf,%—:’)




(D) NnNO  tanver U 5u\o\r\AV\’\'LLS C ey clin ”\
© Slew Conver Q@ S ™ X S\ b(’b'm"'?.&{\'on J‘-F-f.) M

\nec— (.°°_F.

Qmweaf,ol,euw?

— O\M\‘\s\'&l '-‘*L( Sc,o?e. Q—‘- ~l—ws c eSS bur\' Lee ar mOdJ.rc\ KPR TR
(e.ﬁ. PATK®) wihidr o~ »P;I\d Joluhons well ﬂ-{"-o-ﬂ:.’

ex In Pelerv et ol. "(‘on-ﬁnam L}oqu"—, 2-AL 202y
fOr rf‘“]“_) 25 "é—‘s‘"‘*ﬁ) 3, 20X oleciSion von atles

=> b Solidvn i 35 m)

— ot o.lSo.s: Monte Corlo Tree Lecol CMU'-SB

Horatve  Linter Quadretic Gemes (Ridowds -kl
219D

Why is goms Thasn helpfld in H&| 2

4) \)biﬂ"’ )DMIC:HM + P/Onnfng,,l

= reeell how szcrc e wold  cel( +r‘7 —ﬂor-cCa&'Kn) moste]
+ 3/1V'c WS FCX,_::T)XO,_}> ond Fua 1St wodd
Use prediCKon€ o plon = bt Fuis doeott accecdt

,]00r ;}\-Flu.em‘r:g e{- L.S  alkns o1 79-_’

Z) e &c‘HSnDC) $OE wel | e senle Inkihon

FMS/YU-V\a. [25 eCDnOMI\CSB.



