Hry s nedplnou informaci

$$ \xdef\scal#1#2{\langle #1, #2 \rangle} \xdef\norm# 1 {\left\IVert #1 \right\rVert}
\xdef\dist{\rho} \xdefland {\&}\xdef\AND {\quad \and \quad}\xdef\brackets#1{\left\{ #1 \right\} }
\xdef\parc#1#2{\frac {\partial #1}{\partial #2}} \xdef\mtr#1{\begin{pmatrix}#1l\end{pmatrix}}
\xdef\bm#1{\boldsymbol{#1}} \xdef\mcal#1{\mathcal{#1}}
\xdef\vv#1{\mathbf{#1}}\xdef\vwvp#1{\pmb{#1}} \xdef\ve{\varepsilon} \xdef\l{\lambda}
\xdef\th{\vartheta} \xdef\a{\alpha} \xdef\vf{\varphi} \xdef\Tagged#1{(\text{#1})}
\xdef\tagged*#1 {\text{#1}} \xdef\tagEqHere#1#2 {\href{#2\#eq-#1} {(\text{#1})}}
\xdef\tagDeHere#1#2 {\href{#2\#de-#1} {\text{#1}}} \xdef\tageq#1{\href{\#eq-
#1}{(\text{#1})}} \xdef\tagDe#1{\href{\#de-#1} {\text{#1}}} \xdef\T#1 {\htmlld{eqg-
#1}{#1}} \xdeAD#1{\htmlld{de-#1}{\vv{#1}}} \xdef\conv#1{\mathrm{conv}\, #1}
\xdef\cone#1{\mathrm{cone}\, #1} \xdef\aff#1{\mathrm{aff}\, #1} \xdef\lin#1{\mathrm{Lin}\,
#1} \xdefispan#1{\mathrm{span}\, #1} \xdef\O{\mathcal O} \xdef\ri#1{\mathrm{ri}\, #1}
\xdef\rd#1{\mathrm{r}\partial\, #1} \xdef\interior#1{\mathrm{int}\, #1} \xdef\proj{\Pi}
\xdef\epi#1l{\mathrm{epi}\, #1} \xdef\grad#1{\mathrm{grad}\, #1}
\xdef\gradT#1{\mathrm{grad}~T #1} \xdef\gradx#1{\mathrm{grad} x #1}
\xdef\hess#1{\nabla”2\, #1} \xdef\hessx#1{\nabla™2 x #1} \xdef\jacobx#1{D x #1}
\xdef\jacob#1{D #1} \xdef\subdif#1{\partial #1} \xdef\co#1{\mathrm{co}\, #1}

\xdef\iter#1{"~ {[#1]}} \xdef\str{~*} \xdef\spv{\mcal V} \xdef\civ{\mcal U}
\xdefl\other#1{\hat{#1}} \xdef\xx{\vv x} \xdeflyy{\vv y} $$

Znalost

Necht $\Omega$ oznacuje mnozinu stavl. Mé&me informacni funkci $P$, pricemz $P(\omega)
\subseteq \Omega$

P{omega)

a mame 2 axiomy $$ \forall \omega \in \Omega \quad \omega \in P(\omega) \tag{\T{P1}} $$ a $$
\omega' \in P(\omega) \implies P(\omega') = P(\omega) \tag{\T{P2}}, $$ pricemz z

$\tageq{P1} \tagEq{P2}$ plyne, ze $P$ vytvari rozklad na $\Omegas.

Dale definujme $K$ znalostni funkci a $E \subseteq \Omega$ udalost a plati $$ K(E) = \set{\omega
\in \Omega \mid P(\omega) \subseteq E}, $$ splniujici



1. $$K(\Omega) = \Omega \tag{\T{K1}}$$
2. $$E \subseteq F \implies K(E) \subseteq K(F) \tag{\T{K2}}$$

$$K(E) \cap K(F) = K(E \cap F) \tag{\T{K3}}$$

4. $$K(E) \subseteq E \tag{\T{K4}1}$$
. $$K(K(E)) = K(E) \tag{\T{K5}}$$%
6. (axiom moudrosti)
$$\0Omega \setminus K(E) = K(\Omega \setminus K(E)) \tag{\T{K6}}$$

9,

Priklad - Hadani barvy klobouku

Pro zacatek uvazujme 3 hrace, kazdy dostane €erny nebo bily klobouk, pricemz jeho barvu nezna.
Hraci vi, ze minimalné jeden klobouk je bily. Hraci kteri odhadnou, jakou barvu ma jejich klobouk,
zvednou ruku a hraje dokud to vSichni nevi.

Mozné situace

o BCC $\implies$ $\uparrow$?? $\implies$ (pokud by 1. nevédél, Ze mé jediny bily, nezvedal
by ruku) KONEC

e BBC $\implies$ ??? $\implies$ (bily si Fekne, druhy bily nezvedl ruku, tedy ja musim byt
taky bily) $\uparrow$$\uparrow$? $\implies$ (Cerny nic nevi, ale ostatni to uz védéli, takze
musi mit ¢erny) KONEC

e BBB $\implies$ ??? $\implies$ ??? $\implies$ (nikdo nic nevi, tedy musi mit nékdo bily
klobouk) KONEC

Jist& $$ \Omega = \set{c \in \set{\text{B}, \text{C}}~n \mid \exists i \in N : c(i) = B} $$ a
oznacme $P”i_j$ informacni funkci $i$-tého hrace v $j$-tém kole ($j = 1,2,\dots$)

V pfipadé BCC je $P_1"1 (\text{BCC}) = \set{\text{BCC}}$, ale v $P_1~1(\text{BBC}) =
\set{\text{BBC}, \text{CBC}}$

Dale oznacme $E_i$ jako udalost, ve které $i$-ty hraC dozvédél svoji barvu a tedy $|E_i| = 1$. Nyni
necht $$ F~k = \set{c; \; |\set{c(i) = B}| = k} $$

Potom $P_i~2(c) = P_i~1(c) - F~1$. V nasem pfipadé $$ F~1 = \set{\text{BCC}, \text{CBC},
\text{CCB}}, F~2 = \set{\text{BBC}, \text{BCB}, \text{CBB}}, $$ proto $$ P_1~1(\text{BBC}) =
\set{\text{BBC}, \text{CBC}} \implies \ P_1"~2 = P_1"~1(\text{BBC}), \qquad P~3_1(\text{BBC}) =
\set{\underbrace{\text{CBC}} {\in E_1}} $$

Oznacme $K 1, K 2$ - znalostni funkce 1. a 2. hrace. Déle $E$ je spolecCnou znalosti ve stavu
$\omega$, pokud $$K 1(E), K 2(E), K 1(K 2(E)), K_2(K_1(E)), K 2(K_1(K 2(E))), K 1(K 2(K_1(E))),



\dots$$ obsahuje $\omega$.

Napfr. $$ P_1 = \set{ \set{\omega_1, \omega 2}, \set{\omega_3, \omega 4, \omega 5},
\set{\omega 6} }, \ P_2 =\set{ \set{\omega 1}, \set{\omega 2, \dots, \omega 5},
\set{\omega 5}, \set{\omega 6} }, \ E = \set{\omega_1, \dots, \omega_4}, $$ pak jisté

e $K_1(E) = \set{\omega_1, \omega_2}$

e $K 2(E) = \set{\omega_1, \dots, \omega 4}$

e $K_1(K_2(E)) = \set{\omega_1, \omega 2}$ a $K 2(K_1(E)) = \set{\omega 1} =
K 2(K_1(K_2(E)))$

o $K_1(K_2(K_1(E)))) = \emptyset$

Udalost $F \subseteqg \Omega$ je samozrejma mezi 1. a 2. hra¢em, jestlize $\forall \omega \in F :
P_i(\omega) \subseteq F$ pro $i = 1, 2%

$E$ je spolecnou znalosti v $\omega$, polid existuje $F$, $\omega \in F$, samozrejma pro $i =
1,2$. Napr. $$ F = \set{\omega_1, \dots, \omega 5} $$
V prikladu s klobouky

$$ P 11 = \set{ \set{BCC}, \set{BBC, CBC}, \set{BCB, CCB}, \set{BBB, CBB} } \ P 2~1 = \set{
\set{CBC}, \set{BBC, BCC}, \set{CBB, CCB}, \set{BBB, BCB} } $$

- R 1. hrag svisle o T
2. hrat vodorovné
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