ZUI Example Questions

CZ

1. Uvazujme problém nalezeni nejrychlejsitho spojeni v MHD za pfedpokladu, ze muzete pouzit ruzné zplsoby
dopravy (tramvaj, autobus, pés{ presun mezi zastdvky do vzddlenosti 10 minut, etc.). Dopravn{ spoje jedou
podle daného Fadu (muzete predpoklddat, ze spoje jednou nacas). Navrhnéte formdaln{ reprezentaci, kterou
by bylo mozné pouzit pro prohleddvani prostoru.

(a) Navrhnéte formdln{ reprezentaci, kterou by bylo mozné pouzit pro prohleddvani prostoru.

(b) Navrhnéte netrividln{ piipustnou heuristiku a zduvodnéte pro¢ je pFipustnd.
2. Predpokladejme MDP s A akcemi a S stavy. Ktera z nésledujicich tvrzeni jsou pravdiva?

(a) Prostorové slozitost u tabulkového Q-learning je O(S).

(b) Prostorova slozitost u tabulkového Q-learning je O(S * A).
(c) Prostorovd slozitost u tabulkového Q-learning je O(S * A?).
(d) Prostorové slozitost u tabulkového Q-learning je O(S? x A).
(e) Casové slozitost u jednoho kroku Q-learning je O(A).

(f) Casova slozitost u jednoho kroku Q-learning je O(S * A).
(g) Casova slozitost u jednoho kroku Q-learning je O(S * A2).
(h) Casova slozitost u jednoho kroku Q-learning je O(S?  A).

3. Spoctéte presné hodnoty optimalnich value funkci ve vSech neabsorbujicich stavech a pro vSechny akce v
ndsledujicim MDP. Pfedpoklddejme diskontn{ miru (discount factor) 0.5.

4. Uvazujte dvouhrac¢ovou hru na obrazku:
% MIN
@ . . MAX

Napiste utlhty hodnoty pro listy stromu (uzly D, E, H, I, F) tak, aby algoritmus Alpha-Beta nic neprotezal
a algoritmus Negascout profezal nékteré z uzlu.



EN

1. Counsider a problem of finding the fastest way using public transportation if you can use different types
of the transportation (tram, bus, walking within 10 minut radius, etc.). Assume that all the vehicles are
moving according to the timetable. Define a formal representation that can be used in a search algorithm.

(a) Define a formal representation suitable for a search algorithm.

(b) Define a non-trivial admissible heuristic. Justify the admissibility of the proposed heuristic function.
2. Assume an MDP with A actions and S states. Which of the following claims are true?

Space complexity in tabular Q-learning is O(S).
Sx A).

(a (
(

Space complexity in tabular Q-learning is O(S * A?).
(

)

(b) Space complexity in tabular Q-learning is O
(c)

(d) Space complexity in tabular Q-learning is O(S? * A).
(e) Time complexity in tabular Q-learning is O(A).

(f) (

(g) Time complexity in tabular Q-learning is O(S * A?).
(h) (

Time complexity in tabular Q-learning is O(S * A).
Time complexity in tabular Q-learning is O(S? * A).

3. Compute exact values of the optimal state and action value functions in all non-absorbing states of the
following MDP, assuming the discount factor of 0.5.
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4. Consider the following two—players game:
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Write down utlhty values for terminal states (nodes D, E, H, I, F) such that alpha-beta pruning will not
prune any of the nodes but Negascout will prune some of the nodes.



