Metody rieSenia tiloh z pravdepodobnosti a Statistiky
Domaca tloha 7, termin odovzdania: 7. 4. 2022

InStrukcie:
 Termin odovzdania tejto DU: $tvrtok 7. aprila 2022 do za¢iatku cvicenia
* “RieSenia posielate mailom: mail beata.ulohy@gmail.com, predmet metody 2022 — DU7 —
priezvisko — kdd v R-ku a odpoved’ na otazky bud’ v maili alebo zakomentované v kode
* Ostatné inStrukcie su v prvej domacej tlohe.

’.

Ulohy rieSte simulaciami.

Priklad 1 (20 bodov)

Nech (A, B, C, D) je ndhodny vektor, ktorého zloZky st nezavislé nahodné premenné s
rovnomernym rozdelenim na intervale (0, 1). VSimnime si, Ze body (A, B) a (C, D) su potom
nezavislé ndhodné vektory s rovnomernym rozdelenim na jednotkovom Stvorci. Odhadnite stredni
hodnotu vzdialenosti tychto bodov (A, B) a (C, D).

Priklad 2 (20 bodov)

UvazZujme situdciu z predchadzajicej ulohy: Romeo a Jilia sa maja stretnut’ o dvandastej. Obaja
vSak notoricky meSkaji, doba ich meSkania ma exponencidlne rozdelenie. Stredna hodnota
meSkania Romea je 30 mindt a Jalie 20 minut. Ich meSkania st nezavislé.

Odhadnite pravdepodobnost’, Ze Romeo pride na dohodnuté miesto skor ako Jlia.

Priklad 3 (20 bodov)
UvaZujme nasledovnu situaciu:

NeZ se doékaji dva

Predstavme si, Ze dv& osoby (oznaémeje A a B) nezavisle na sobé& délaji soutasné
nezavislé pokusy, pliem?Z pravdépodobnost tispéchu Je v kaZdém pokusu rovna p
tak jako diiv. Ka%d4 z osob éeki ve své sérii pokusi na prvni tspéch. AZ se
ho doZkd, bude muset jedté posetkat na svého méné stastného kolegu. Teprve ve
chvili, kdy i on dosdhne Gspéchu. budou moci oba odejit domil. Jak dlouho na
tuto chvili budou muset &ekat, jestlize oba své pokusy délaji soutasné? Reknéme,
Ze v jednom kroku A i B ud¥laji ka#dy jeden pokus. Oznatme Z pocet kroki
potfebnych k tomu, aby mohli koneéné jit domi.

Odhadnite stredni hodnotu poctu krokov Z, ak pokus spociva v hadzani kockou a uspechom
rozumieme hodenie Sestky.

Nasledujtce priklady st ako obrazky na stranke predmetu, pre tiplnost’ ich tu uvddzam kompletne.

Priklad 4 (20 bodov) — priklad zo sitaZe Putnam Exam:

Two real numbers x and y are chosen at random in the
interval (0,1) with respect to the uniform distribution.
What is the probability that the closest integer to x/y is
even? Express the answer in the form r+ sm, where r
and s are rational numbers.

Bodovanie: 10 bodov za spravny vypocet a numericki hodnotu pravdepodobnosti, plny pocet za
hodnoty r, s (numerickym porovnanim svojho tipu pre r, s so ziskanym odhadom pravdepodobnosti,
prip. presnym vypoctom pravdepodobnosti).
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Priklad 5 (20 bodov)

Pomocou simulacii odhadnite, aké zname rozdelenie (teda typ rozdelenia a jeho parameter, resp.
parametre) ma nahodna premenna X, ktora vznika nasledujticim algoritmom, priCom Y su nezavislé
nahodné premenné s rovnomernym rozdelenim na (0, 1):

Select a random number Y, then another one Y,, etc., continuing as long as the
numbers so far chosen form a decreasing sequence, i.e.,

>N v <Yy

As soon as a random number is drawn that exceeds its immediate predecessor, the
process halts.

If n 1s even, forget the entire sequence of random numbers, call this experiment a
failure, and repeat from the beginning.

If, however, n is odd then we're ready for output. The number X that will be
output is just this: the integer part of X is the number of failures so far seen, and
the fractional part of X is Y, the largest (and first) member of the last decreasing
sequence chosen.

For example, if we choose random numbers .63, .19, .37 we would record a failure
and start again. If the second sequence is .44, .91 then we are ready for output, and
the number that is selected by these events is X = 1.44,

Priklad 6 (20 bodov)

V jednej domadce]j dlohe sa pocitali pravdepodobnosti jednotlivych stctov pri hadzani kockami,
ktoré maju na jednej strane Cislo (prva kocka jednotku, druha dvojku, ..., Siesta Sestku). Tieto kocky
sa pouZivaju pri hre mang kung, ktora ma nasledovné pravidla:

Table 1. The three possible situations in the Mang Kung

4 DESCRIPTION OF THE GAME Dice Game.

We first describe the game with three players. Each Outcomes | Player's Actions
player contributes 7 units of stake into a “pool”. Thus, F<P The Player can take the amount F from the
the total initial amount in the pool is 21 units. A player pool. He then passes the dice to the next
is randomly selected to start the first game. Each time player on his left to continue the game.
six Mang Kung Dice are thrown simultaneously. The F>P The Player has to top up the pool by the
total face value of these dice is counted. This total face difference, (F - P). He then passes the dice
value (F) is then compared with the total amount in the to the next player to continue the game.

pool (P). The possible outcomes and the corresponding

: F=P The Player wins the game. He receives the
player’s actions are listed in Table 1. ¢ :

amount P from the pool. Moreover, each
of the other players has to pay him an
amount F as “bonus”. He is also the starter
of the next new game.

Naprogramujte priebeh hry a odhadnite pravdepodobnost’ vyhry prvého, druhého a tretieho hraca.
Uved'te aj poCet simulacii a presné pocCty vit'azstiev jednotlivych hracov (vyuZijeme neskor).

(To znamena, Ze hraca, ktory zacina hru, nevolime nahodne ani ho neurci predchadzajtica hra ako v
pravidlach. Potrebujeme, aby nas ,hrac 1“ zodpovedal ,,hracovi, ktory zacina hru“, ¢o dosiahneme
najlahsie tak, Ze hru bude vZdy zacinat’ nas hrac 1, potom hadZe hrac 2, hrac 3, znovu hrac 1 atd’.)



