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jednodussich?
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0. Uvod

vvvvvv

jednodussich?

Jakykoli jednoduchy problém se muze stat nefeSitel-
nym, sta¢i mu vénovat dostateény pocet zasedani.

(Ze zakonu Edwarda A. Murphyho)
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Jakykoli jednoduchy problém se muze stat nefeSitel-
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0. Uvod

vvvvvv

jednodussich?

Jakykoli jednoduchy problém se muze stat nefeSitel-
nym, sta¢i mu vénovat dostateény pocet zasedani.

(Ze zakonu Edwarda A. Murphyho)

Menu:
@ Omezena presnost kalkulacek
@ O cisle "e" v jednotkové krychli
© Jak souvisi "protilehla ku preponé" s Taylorem?
© Byl Gauss genius?
Jednotici prvek... krdsa myslenky, vhled do problému.
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Courtesy Hostinec U kamenného stolu




1. Pozdravena budiz kalkula¢ka, vzpominka z mladi

Courtesy Hostinec U kamenného stolu

m Podle Edita Pelantova; Miloslav Znojil: Mdzeme verit
své vlastni kalkulacce? Rozhledy M-F, 85,4 (2010),
11-18.

https://dml.cz/bitstream/handle/10338.dmlcz/146379/Rozhledy _085-2010-4_3.pdf.
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1. Pozdravena budiz kalkula¢ka, vzpominka z mladi

Courtesy Hostinec U kamenného stolu

m Podle Edita Pelantova; Miloslav Znojil: Mdzeme verit
své vlastni kalkulacce? Rozhledy M-F, 85,4 (2010),
11-18.
https://dml.cz/bitstream/handle/10338.dmlcz/146379/Rozhledy_085-2010-4_3.pdf.

Inspirovano prednaskou Jeana-Michela Mullera.
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https://dml.cz/bitstream/handle/10338.dmlcz/146379/Rozhledy_085-2010-4_3.pdf

1. Pozdravena budiz kalkulacka, vzpominka z mladi

Courtesy Hostinec U kamenného stolu

m Podle Edita Pelantova; Miloslav Znojil: MaZeme vérit
své vlastni kalkulacce? Rozhledy M-F, 85,4 (2010),
11-18.
https://dml.cz/bitstream/handle/10338.dmlcz/146379/Rozhledy_085-2010-4_3.pdf.

Inspirovano prednaskou Jeana-Michela Mullera.

Nebojte se iracionality.
Vlozte do naseho Ustavu e K¢. Kazdy rok odecteme
poplatek 1 K& a vynasobime zulstatek poctem let,
které uplynuly od ptvodniho vkladu. Po 25 letech vy-
platime zUstatek.
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https://dml.cz/bitstream/handle/10338.dmlcz/146379/Rozhledy_085-2010-4_3.pdf

m Vypocet na kalkulacce, e s presnostina ...

presnost vySe vkladu po 25 letech
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m Vypocet na kalkulacce, e s presnostina ...

presnost vySe vkladu po 25 letech

5 mist
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m Vypocet na kalkulacce, e s presnostina ...

presnost vySe vkladu po 25 letech

5 mist 2.818-10%
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m Vypocet na kalkulacce, e s presnostina ...

presnost vySe vkladu po 25 letech
5 mist 2.818.10%°
9 mist
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m Vypocet na kalkulacce, e s presnostina ...

presnost vySe vkladu po 25 letech
5 mist 2.818.10%°
9 mist 2.390 - 106
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m Vypocet na kalkulacce, e s presnostina ...

presnost vySe vkladu po 25 letech
5 mist 2.818.10%°
9 mist 2.390 - 106
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m Vypocet na kalkulacce, e s presnostina ...

presnost vySe vkladu po 25 letech
5 mist 2.818.10%°
9 mist 2.390 - 106
4 mista
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m Vypocet na kalkulacce, e s presnostina ...

presnost vySe vkladu po 25 letech
5 mist 2.818.10%°
9 mist 2.390- 106
4 mista —4.375-10%
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m Vypocet na kalkulacce, e s presnostina ...

presnost vySe vkladu po 25 letech
5 mist 2.818.10%°
9 mist 2.390- 106
4 mista —4.375-10%
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m Vypocet na kalkulacce, e s presnostina ...

presnost vySe vkladu po 25 letech
5 mist 2.818.10%°
9 mist 2.390- 106
4 mista —4.375-10%
20 mist
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m Vypocet na kalkulacce, e s presnostina ...

presnost vySe vkladu po 25 letech
5 mist 2.818.10%°
9 mist 2.390- 106
4 mista —4.375-10%
20 mist 615990
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m Vypocet na kalkulacce, e s presnostina ...

presnost vySe vkladu po 25 letech
5 mist 2.818.10%°
9 mist 2.390- 106
4 mista —4.375-10%
20 mist 615990
21 mist
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m Vypocet na kalkulacce, e s presnostina ...

presnost vySe vkladu po 25 letech
5 mist 2.818.10%°
9 mist 2.390- 106
4 mista —4.375-10%
20 mist 615990
21 mist —4 458
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m Vypocet na kalkulacce, e s presnostina ...

presnost vySe vkladu po 25 letech
5 mist 2.818.10%°
9 mist 2.390- 106
4 mista —4.375-10%
20 mist 615990
21 mist —4 458

Situace je zralé na to, abychom provedli analyzu

problému.
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m Analyza situace "s presnym e"

a =e
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m Analyza situace "s presnym e"
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m Analyza situace "s presnym e"

a=e Q= T4+f+amtamtat-
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m Analyza situace "s presnym e"

a=e Q= T4+f+amtamtat-
a =1-(e—1) a1:1-<%+%+%+$+--->
32:2'(31—1)

Mirko Rokyta Drobné perlicky na dné historie



m Analyza situace "s presnym e"

a=e a= 1+{+3+3+
ar =1-(e—1) a1:1-<%+%+%+
ap = 2-(a;—1) a2:2!-<%+%+%+
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m Analyza situace "s presnym e"

a=e Q= T+5H+x+a+
ar =1-(e—1) a1:1-<%+%+%+

a = 2-(a—1) a2:2!-<%+%+$+
as = 3-(a—1)
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m Analyza situace "s presnym e"

a=e a= 1+i+a+a+a
ar =1-(e—1) a1:1-<%+%+%+$+--
a = 2:(a1—1) @=2{gtatatat
a; = 3:(a—1) a=3(g+atgtat:
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m Analyza situace "s presnym e"

a=e a= 1+i+a+a+a
ar =1-(e—1) a1_1<%+%+%+$+--
a =2(ai—1) =24+t tot-
a3 = 3-(a—1) as=3(5+ai+atat-
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m Analyza situace "s presnym e"

a=e a= 1+i+a+a+a
ar =1-(e—1) a1:1-<%+%+%+$+--
a =2(a—1) @=2{gtatatat
a5 = 3-(a—1) a=3l (2t +L+a+tat-

oy = 24-(323—1 )
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m Analyza situace "s presnym e"

a=e Q= T4+f+amtamtat-
a =1-(e—1) a1:1-<%+%+%+$+--->

a =2-(a—1) =2l (g +a+atat
83:3'(32—1) 33:3!'%4-%—'—%4‘&4“

aps = 24-(a3—1) 324:24!-<ﬁ+2l51—|-2l6!+ﬁ+~-
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m Analyza situace "s presnym e"

a=e Q= T4+f+amtamtat-
a;=1-(e—1) 31:1.<%+%+%+%_}_...>
32:2(31—1) a2—2|-%+%+%+é+-
33:3(32—1) 33_3| %—F%—Fé—f‘é‘f“

apy = 24-(axs—1) 324:24!-<ﬁ+2l51—|-2l6!+ﬁ+-~

aos = 25'(324—1 )
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m Analyza situace "s presnym e"

a=e
a=1-(e—1)
a =2 (a—1)
as = 3-(a—1)

oy = 24-(323—1)
aos = 25'(324—1)

Q= T4+f+amtamtat-
a1_1-<%+%+%+$+...>
=2 (gt tatot-
a=38(g+at+tatat:

A4 =241 (o + 551 + 551 + 5
aos = 25! 2L5!+2L61+%+2L8!+
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m Analyza situace "s presnym e"

a=e

a=1-(e—1)
a =2 (a—1)
as = 3-(a—1)

oy = 24-(323—1)
aos = 25'(324—1)

Q= T4+f+amtamtat-
a=(F+ b+ gt
=2 (gt tatot-
a=3(g+atotat-

a4

dos

Mirko Rokyta

= 251. 2_5!+2_6!+ﬁ+2_8!+'”

_ 1 1 1
_1+%+26.27+26-27.28+'”>
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m Analyza situace "s presnym e"

a=e Q= T4+f+amtamtat-
ar =1-(e—1) a1:1-<%+%+%+$+--->
a =2(a;—1) =2 (gt tatot-
as = 3-(ax—1) a=3(m+atotat-
apy = 24-(a3—1) Qo4 =241 (o + 50 + 5 T o o
aps = 25-(as—1) A5 =251 (55 + 55 + 507 Tz o

:1+21—6+2;T+26_21W+-~>

0<ag5<1+l+i+i+
26 26° 26°
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m Analyza situace "s presnym e"

a=e Q= T4+f+amtamtat-
ar =1-(e—1) a1:1-<%+%+%+$+--->
a =2(a;—1) =2 (gt tatot-
as = 3-(ax—1) a=3(m+atotat-
apy = 24-(a3—1) Qo4 =241 (o + 50 + 5 T o o
aps = 25-(as—1) A5 =251 (55 + 55 + 507 Tz o
:1+21—6+2;T+26_21W+-~>
0<325<1+l+L+L+--- <1.04
26 26° 26°
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m Analyza situace "s pribliznym e"

dg = €94 ap = 1—'—%—%%4_%_'__’_#
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m Analyza situace "s pribliznym e"

dg = €94 ap = 1—|—%+%+%++#

a; =1-(exu—1) 3121'<%+%+%+---+ﬁ
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m Analyza situace "s pribliznym e"

ay = €24 a = 1+%+%+3l+ LT
a; = 1-(ex—1) 3121'<1l+ +a ety
a =2(a—1) a =2l (2l+3l+$+ +l4>
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m Analyza situace "s pribliznym e"

ay = €24 a = 1+%+%+3l+ LT
a; = 1-(ex—1) 3121'<1l+ +a ety
a =2(a—1) a =2l (2l+3l+$+ +l4>
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m Analyza situace "s pribliznym e"

ap = €24
a = 1'(624—1)
ds = 2'(31—1)

dog = 24-(323—1 )

Q= T4+f+xm+az+-+ag
a = (gt
a2:2!-(%+%+$+---+ﬁ>

a4 = 241 (5 )
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m Analyza situace "s pribliznym e"

ap = €24
a = 1'(624—1)
ds = 2'(31—1)

dog = 24-(323—1 )

Q= T4+f+xm+az+-+ag
a = (gt
a2:2!-(%+%+$+---+ﬁ>

a4 = 241+ () = 1
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m Analyza situace "s pribliznym e"

ap = €24
a = 1'(624—1)
ds = 2'(31—1)

dog = 24-(323—1)
aos = 25'(324—1)

a = 1+ﬁ+§+%+"'+ﬂ
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m Analyza situace "s pribliznym e"

ap = €24
a = 1'(624—1)
ds = 2'(31—1)

dog = 24-(323—1)
aos = 25'(324—1)

a = 1+ﬁ+§+%+"'+ﬂ
a1:1-<%+%+%+---+
a2=2!-(%+%+%+---+ﬁ>

ps = 241 . (i) — 1
ax =25!-0
~ 10%° - "skoro nula"
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m Analyza situace "s pribliznym e"

a = e Q= T4+f+xm+az+-+ag
a; =1-(exu—1) a1=1'<%+%+%+---+ﬁ

a — 2-(ai—1) =2l (Lt g+ h+ e+ o)
o4 = 24-(a—1) ps = 241 . (i) — 1

aos :25'(324—1) ax =25!-0

~ 102 . "skoro nula"

Ponauceni:
m Zde bylo |e — ex| < 6- 1072,
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m Analyza situace "s pribliznym e"

dp = €24 dp =

a; =1-(exu—1) a1=1'<%+%+%+---

a = 2'(31—1)

dog = 24-(323—1)
aos = 25'(324—1)

_l_
a2=2!-(%+%+%+---+ﬁ>

ps = 241 . (i) — 1
ars =25!-0
~ 10%° - "skoro nula"

Ponauceni:

m Zde bylo |e — ex| < 6- 10725, Zadn4 pFesnost
nemusi byt dostatec¢né presna,
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m Analyza situace "s pribliznym e"

a = € Q= T+f+xm+azm+-+ag
a; = 1-(ex—1) a1=1'<%+%+%+---+ﬁ

a = 2-(a;—1) ap=20(F+d+d+ e+ oh)
a4 = 24(3p9—1) @y =241 (55) =1

aos :25'(324—1) Aos = 2510

~ 102 . "skoro nula"

Ponauceni:
m Zde bylo |e — ex| < 6- 10725, Zadn4 pFesnost
nemusi byt dostatec¢né presna, kdyz nevime presne,
jakou potfebujeme presnost.
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m Analyza situace "s pribliznym e"

ap = €24
a = 1'(624—1)
a = 2'(31—1)

dog = 24-(323—1)
aos = 25'(324—1)

Q= T+f+xm+azm+-+ag
a = (gt
a2:2!-(%+%+%+---+ﬁ>

ps = 241 . (i) — 1
ax =25!-0
~ 10% . "skoro nula"

Ponauceni:

m Zde bylo |e — ex| < 6- 10725, Zadn4 pFesnost
nemusi byt dostatec¢né presna, kdyz nevime presne,
jakou potfebujeme presnost.

m Nevérte kalkulaCkam, i kdyz dary pfinaseji.
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m Uloha

Generujme ndhodni Cisla z intervalu (0, 1) a sCitejme je.
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2. Scitani pres jednotku a Cislo e.

m Uloha

Generujme ndhodni Cisla z intervalu (0, 1) a sCitejme je.
Evidujme pocet pokusu potfebnych k tomu, aby takovy
soucet prekrocil Cislo 1.
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2. Scitani pres jednotku a Cislo e.

m Uloha

Generujme ndhodni Cisla z intervalu (0, 1) a sCitejme je.
Evidujme pocet pokusu potfebnych k tomu, aby takovy
soucet prekroCil Cislo 1. Jaky primeérny pocet pokusu
potfebujeme, pokud tento experiment opakujeme
dostatecné Casto?
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2. Scitani pres jednotku a Cislo e.

m Uloha

Generujme ndhodni Cisla z intervalu (0, 1) a sCitejme je.
Evidujme pocet pokusu potfebnych k tomu, aby takovy
soucet prekroCil Cislo 1. Jaky primeérny pocet pokusu
potfebujeme, pokud tento experiment opakujeme
dostatecné Casto?

Generovana Cisla Pocet pokusu
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2. Scitani pres jednotku a Cislo e.

m Uloha

Generujme ndhodni Cisla z intervalu (0, 1) a sCitejme je.
Evidujme pocet pokusu potfebnych k tomu, aby takovy
soucet prekroCil Cislo 1. Jaky primeérny pocet pokusu
potfebujeme, pokud tento experiment opakujeme
dostatecné Casto?

Generovana Cisla Pocet pokusu

0,0586 0,9563
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2. Scitani pres jednotku a Cislo e.

m Uloha

Generujme ndhodni Cisla z intervalu (0, 1) a sCitejme je.
Evidujme pocet pokusu potfebnych k tomu, aby takovy
soucet prekroCil Cislo 1. Jaky primeérny pocet pokusu
potfebujeme, pokud tento experiment opakujeme
dostatecné Casto?

Generovana Cisla Pocet pokusu

0,0586 0,9563 2
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2. Scitani pres jednotku a Cislo e.

m Uloha

Generujme ndhodni Cisla z intervalu (0, 1) a sCitejme je.
Evidujme pocet pokusu potfebnych k tomu, aby takovy
soucet prekroCil Cislo 1. Jaky primeérny pocet pokusu
potfebujeme, pokud tento experiment opakujeme
dostatecné Casto?

Generovana Cisla Pocet pokusu

0,0586 0,9563 2
0,1755 0,5780 0,5351 3
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2. Scitani pres jednotku a Cislo e.

m Uloha

Generujme ndhodni Cisla z intervalu (0, 1) a sCitejme je.
Evidujme pocet pokusu potfebnych k tomu, aby takovy
soucet prekroCil Cislo 1. Jaky primeérny pocet pokusu
potfebujeme, pokud tento experiment opakujeme
dostatecné Casto?

Generovana Cisla Pocet pokusu
0,0586 0,9563 2
0,1755 0,5780 0,5351 3

0,2272 0,9138 2
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2. Scitani pres jednotku a Cislo e.

m Uloha

Generujme ndhodni Cisla z intervalu (0, 1) a sCitejme je.
Evidujme pocet pokusu potfebnych k tomu, aby takovy
soucet prekroCil Cislo 1. Jaky primeérny pocet pokusu
potfebujeme, pokud tento experiment opakujeme
dostatecné Casto?

Generovana Cisla Pocet pokusu
0,0586 0,9563 2
0,1755 0,5780 0,5351 3
0,2272 0,9138 2
0,0037 0,0540 0,5720 0,3695 0,5332 5
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2. Scitani pres jednotku a Cislo e.

m Uloha

Generujme ndhodni Cisla z intervalu (0, 1) a sCitejme je.
Evidujme pocet pokusu potfebnych k tomu, aby takovy
soucet prekroCil Cislo 1. Jaky primeérny pocet pokusu
potfebujeme, pokud tento experiment opakujeme
dostatecné Casto?

Generovana Cisla Pocet pokusu
0,0586 0,9563 2
0,1755 0,5780 0,5351 3
0,2272 0,9138 2
0,0037 0,0540 0,5720 0,3695 0,5332 5

Pramér =3 (Pfi ¢tyfech opakovanich)
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PocCet opakovani Jednotlivé primeéry
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PocCet opakovani Jednotlivé priméry
n=11

2.3636 2.7272 2.9090
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PocCet opakovani Jednotlivé priméry

n=11 2.3636 2.7272 2.9090
n=111 2.7297 2.8378 2.8018
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PocCet opakovani Jednotlivé priméry

n=11 2.3636 2.7272 2.9090
n=111 2.7297 2.8378 2.8018
n=1111 2.6921 2.7290 2.7380
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PocCet opakovani Jednotlivé priméry

n=11 2.3636 2.7272 2.9090
n=111 2.7297 2.8378 2.8018

n=1111 2.6921 2.7290 2.7380
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PocCet opakovani Jednotlivé priméry

n=11 2.3636 2.7272 2.9090
n=111 2.7297 2.8378 2.8018
n=1111 2.6921 2.7290 2.7380
n=111111 2.7141 27188 2.7186
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PocCet opakovani Jednotlivé primeéry

n=11 2.3636 2.7272 2.9090
n=111 2.7297 2.8378 2.8018
n=1111 2.6921 2.7290 2.7380
n=111111 2.7141 27188 2.7186

Tvrzeni

Bud'te x1, Xo, . . ., X, nahodné rovnomérné rozdéleny v
intervalu (0,1), pricemz plati

Xi+Xo+-+ X1 <1, Xi1+Xo+- +Xp_1+Xp > 1.
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PocCet opakovani Jednotlivé primeéry

n=11 2.3636 2.7272 2.9090
n=111 2.7297 2.8378 2.8018
n=1111 2.6921 2.7290 2.7380
n=111111 2.7141 27188 2.7186

Tvrzeni

Bud'te x1, Xo, . . ., X, nahodné rovnomérné rozdéleny v
intervalu (0,1), pficemz plati

Xi+Xo+-+ X1 <1, Xi1+Xo+- +Xp_1+Xp > 1.

Potom prumér z poctu n, pfi opakovani tohoto procesu,
konverguje k Cislu e ~ 2.718 281828459 . ..
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Cotoje, kdyz...:

1 pokus nestaci:

o



Cotoje, kdyz...:

1 pokus nestaci:

{x1 <1,x €(0,1)}

[m]

=

DA



Cotoje, kdyz...:

1 pokus nestaci:

{x1 <1,x €(0,1)}| = P[n> 1]

[m]

=

DA



Cotoje, kdyz...:

1 pokus nestaci: [{x1 <1,x € (0,1)} = P[n > 1]
2 pokusy nestaci:  |{x; +x. < 1,x € (0,1)}
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Cotoje, kdyz...:

1 pokus nestaci: [{x1 <1,x € (0,1)} = P[n > 1]
2 pokusy nestaéi:  |{xi +Xx <1,x € (0,1)}| = P[n> 2]
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Cotoje, kdyz...:

1 pokus nestaci: [{x1 <1,x € (0,1)} = P[n > 1]
2 pokusy nestaéi:  |{xi +Xx <1,x € (0,1)}| = P[n> 2]
Obecné je

Pln >kl = |{xi + X%+ +x < 1,x€(0,1)}]
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Cotoje, kdyz...:

1 pokus nestaci: [{x1 <1,x € (0,1)} = P[n > 1]
2 pokusy nestaéi:  |{xi +Xx <1,x € (0,1)}| = P[n> 2]
Obecné je

Pln >kl = |{xi + X%+ +x < 1,x€(0,1)}]

Pfitom plati
Pln= k] = P[n> k —1] — P[n > K].
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Cotoje, kdyz...:

1 pokus nestaci: [{x1 <1,x € (0,1)} = P[n > 1]
2 pokusy nestaéi:  |{xi +Xx <1,x € (0,1)}| = P[n> 2]
Obecné je

Pln >kl =|{xi+ X+ +x <1, € (0,1)}].
Pritom plati

Pln= k] = P[n> k —1] — P[n > K].

P[n>2]
o P[n>3]

Q

1 L 1 1
T L] T L}
1 2 @ 4 5
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m 2 dimenze
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m 2 dimenze (P[n > 2])

1

X+ %, €4




m 2 dimenze (P[n > 2])

1

X+ X, €4

|{X1 +x<1,x ¢ (0,1)}| - %|(0,1)2|

[m]

=

DA



m 2 dimenze (P[n > 2])

1

1
[P+ 3 <1,x € (0,1)} = 5[(0,1)*| =

Mirko Rokyta

[m]

= _
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m 2 dimenze (P[n > 2])

1

1 1
[P +x <1,x€ (0,1} = 5[(0,1] = 3

m 3 dimenze
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m 2 dimenze (P[n > 2])

1

1 1
[P +x <1,x€ (0,1} = 5[(0,1] = 3

m 3 dimenze (P[n > 3))
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m 2 dimenze (P[n > 2])

1

1 1
[P +x <1,x€ (0,1} = 5[(0,1] = 3

m 3 dimenze (P[n > 3))

1
[+ +x < 1,5 € (0,1)} = £/(0.1)°
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m 2 dimenze (P[n > 2])

1

1 1
[P +x <1,x€ (0,1} = 5[(0,1] = 3
m 3 dimenze (P[n > 3])
‘{X1 +Xo + X3 < 1>Xj < (0’1)}‘ - %‘(0’1)3| _%
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m 2 dimenze (P[n > 2])

1

1 1
[P +x <1,x€ (0,1} = 5[(0,1] = 3
m 3 dimenze (P[n > 3])
‘{X1 +Xo + X3 < 1>Xj < (0’1)}‘ - %‘(0’1)3| _%

m k dimenzi
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m 2 dimenze (P[n > 2])

1

1 1
[P +x <1,x€ (0,1} = 5[(0,1] = 3
m 3 dimenze (P[n > 3])
‘{X1 +Xo + X3 < 1>Xj < (0’1)}‘ - %‘(0’1)3| _%

m k dimenzi (P[n > k])
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m 2 dimenze (P[n > 2])

1

1 1
[P +x <1,x€ (0,1} = 5[(0,1] = 3
m 3 dimenze (P[n > 3])
‘{X1 +Xo + X3 < 1>Xj < (0’1)}‘ - %‘(0’1)3| _%

m k dimenzi (P[n > k])
{4 +xe++x<1,x5€(0,1)} =
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m 2 dimenze (P[n > 2])

{xi+x <1,x€(0,1)} = |(01 | = ;
m 3 dimenze (P[n > 3))
‘{X1+X2+X3§1,Xj€(0,1)}‘_%‘(0,1)3|_%
m k dimenzi (P[n > k])
[{x1+x2+- -+ x < 1,x€(0,1)} = \01)\
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m 2 dimenze (P[n > 2])

‘{X1+X2§1,Xj€(01 | |(01 | ;
m 3 dimenze (P[n > 3))
‘{X1+X2+X3§1,Xj€(0,1)}‘_%‘(0,1)3|_%
m k dimenzi (P[n > k])
[{x1+x2+- -+ x < 1,x€(0,1)} = \01)\ /:I

Mirko Rokyta Drobné perlicky na dné historie



m Finale:

Pk = P[n:k]

«Or < Fr <=




m Finale:
Py := P[n=Kk] = P[n > k—1]—P[n > K|




m Finale:

Py := P[n=k] = P[n > k—1]—P[n > k] =

(k—1)1 k!

[m]

=
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m Finale:

Py := P[n=K] = P[n > k—1]—P[n > k] = 1

(k—1)!
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m Finale:
1 1 k—1

Py := P[n=k] = P[n > k—1]—P[n > k]| = (k1)1 ki T

Pozn:

> Pc=1.  (decv.)
k=2
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m Finale:

Py := P[n=k] = P[n > k—1]—-P[n > k] = 1 1

(k—1)! k!

Pozn:

> Pc=1.  (decv.)
k=2

m Pocet pokust (expectation):
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m Finale:

Py := P[n=k] = P[n > k—1]—-P[n > k] = 1 1

(k—1)! k!

Pozn:

> Pc=1.  (decv.)
k=2

m Pocet pokust (expectation):

N=1P +2P,+3Pz+---
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m Finale:

Py := P[n=k] = P[n > k—1]—-P[n > k] = 1 1

(k—1)! k!

Pozn:

> Pc=1.  (decv.)
k=2

m Pocet pokust (expectation):

N:1'P1+2'P2+3'P3—|—"' (P1:0)
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m Finale:

Py := P[n=k] = P[n > k—1]—-P[n > k] = 1 1

(k—1)! k!

Pozn:

> Pc=1.  (decv.)
k=2

m Pocet pokust (expectation):

N:1'P1+2'P2+3'P3—|—"' (P1:0)

— ikPK
k=2
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m Finale:

Py := P[n=k] = P[n > k—1]—-P[n > k] = 1 1

(k—1)! k!

Pozn:

> Pc=1.  (decv.)
k=2

m Pocet pokust (expectation):

N = 1P +’2'FE‘+’3'F% + - (Fﬁ ::0)
- = k(k—1)
=Y kPc=)_ .
k=2 k=2
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m Finale:

1 1
Py := P[n=K] = P[n > k—1]—P[n > k] = =N
Pozn: .
> Pc=1.  (decv.)
k=2
m Pocet pokust (expectation):
N=1P +2P,+3Ps+ - (Py = 0)
= k(k—1) = 1
DNLEDILTLESY
k=2 k=2 k! k=2 (k—2)!
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m Finale:

1 1
Py := P[n=k] = P[n > k—1]—P[n > k] = (k—1)l_m
Pozn: .
> Pc=1.  (decv.)
k=2
m Pocet pokust (expectation):
N=1P +2P+3Ps+-- (P =0)
= k(k—1) = 1 =1
- Z k P, = Z = Z S N
k=2 k=2 k! k=2 (k—2)! k=0 k!
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m Finale:

1 1 k-1
Pozn: .
> Pc=1.  (decv.)
k=2
m Pocet pokust (expectation):
N=1P +2P,+3Ps+ - (Py = 0)
= k(k—1) & 1 =1
k=2 k=2 k! k=2 (k—=2)! k=0 k!
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Courtesy Mathemaniac, https://www.youtube.com/watch?v=x09IsbVZeXo&list=LL



https://www.youtube.com/watch?v=x09IsbVZeXo&list=LL

Courtesy Mathemaniac, https://www.youtube.com/watch?v=x09IsbVZeXo&list=LL

DA



https://www.youtube.com/watch?v=x09IsbVZeXo&list=LL

Courtesy Mathemaniac, https://www.youtube.com/watch?v=x09IsbVZeXo&list=LL

I
sin x = y-ova soufradnice bledémodrého bodu
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https://www.youtube.com/watch?v=x09IsbVZeXo&list=LL

VS.

Courtesy Mathemaniac, https: //www.youtube.com/watch?v=x09IsbVZeXo&list=LL
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sin x = y-ova soufradnice bledémodrého bodu

. x3  x°
SmX:X_g—i_a_ﬁ-i_ﬁ_“'

DA



https://www.youtube.com/watch?v=x09IsbVZeXo&list=LL
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involute
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v
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sin & = y-coord of




sin x = y-coord of @

=Tt

Ca

Hao



sin z = y-coord of @

x .'175
= —

=

54—

Ca

w
x3 X
sinX = X — — + —

X9
3l 5719

[m]

=
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sin z = y-coord of
=Tty
-
. X3+ 5 7+X9
n — - J— JR— J—
® 31 5 71 ol
x2 x* x5 x8
cosX:1—§—|——
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Oznaéme
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Oznacme

7(x) = poCet prvocisel, menSich nez x.
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Oznacme

7(x) = poCet prvocisel, menSich nez x.

)

5 —
o =
5 I
10
5

20 40 ili} a0 100

«40>» «4F>» «=)r « =)

DA




4. Genialni uhodnuti nebo dobry postreh?

Oznacme
7(x) = pocet prvocisel, mensich nez x.

)
25 -

[
[
il -
[

Fr

-

s

20 40 ili} a0 100

Prvociselna véta ~ umeéli bychom tim prolozit "co
nejpfesnéji" kfivku, popsanou pomoci "zndmych" funkci?
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R. 1792, ve véku 15 let (1), vyslovil C. F. Gauss (bez
dikazu) domnénku (dnes znamou jako prvociselna
véta):
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R. 1792, ve véku 15 let (1), vyslovil C. F. Gauss (bez
dikazu) domnénku (dnes znamou jako prvociselna
véta):
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R. 1792, ve véku 15 let (1), vyslovil C. F. Gauss (bez
dikazu) domnénku (dnes znamou jako prvociselna
véta):

Gaussuv odhad se zda byt "genialné uhodnuty”, pfitom
vSak neni zas tak obtizné (pokud jsme v§imavi) odhad
m(x) ~ 5 zpozorovat.
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R. 1792, ve véku 15 let (1), vyslovil C. F. Gauss (bez
dikazu) domnénku (dnes znamou jako prvociselna
véta):

Gaussuv odhad se zda byt "genialné uhodnuty”, pfitom
vSak neni zas tak obtizné (pokud jsme v§imavi) odhad
m(x) ~ 5 zpozorovat. (Hodné tézké je az dokazat jej.)
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R. 1792, ve véku 15 let (1), vyslovil C. F. Gauss (bez
dikazu) domnénku (dnes znamou jako prvociselna
véta):

Gaussuv odhad se zda byt "genialné uhodnuty”, pfitom
vSak neni zas tak obtizné (pokud jsme v§imavi) odhad
m(x) ~ 5 zpozorovat. (Hodné tézké je az dokazat jej.)
Viz nasledujici tabulka.
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X 7(x) Pomér X

m(X)

1000 168 5,952




X

m(x) Pomer &
1000 168 5,952
10000 1229 8,137

[m]

=

DA



Sr X
X m(x) Pomér =9

1000 168 5,952
10000 1229 8,137
100000 9592 10,425
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Sr X
X m(x) Pomér =9

1000 168 5,952
10000 1229 8,137
100000 9592 10,425
1000000 78498 12,739
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Sr X
X m(x) Pomér e

1000 168 5,952
10000 1229 8,137
100000 9592 10,425
1000000 78498 12,739
10000000 664579 15,047
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X m(x) Pomeér =X

w(Xx)

Rozdil v pomérech

1000 168
10000 1229

100 000 9592
1000000 78498
10000000 664579

Mirko Rokyta

5,952
8,137
10,425
12,739
15,047

2,185
2,288
2,314
2,308
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X m(x) Pomér & Rozdil v pomérech

1000 168 5,952 —
10000 1229 8,137 2,185
100000 9592 10,425 2,288
1000000 78498 12,739 2,314
10000000 664579 15,047 2,308

Rozdil v pomérech je priblizné:
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X m(x) Pomér & Rozdil v pomérech

1000 168 5,952 —
10000 1229 8,137 2,185
100000 9592 10,425 2,288
1000000 78498 12,739 2,314
10000000 664579 15,047 2,308

Rozdil v pomérech je priblizné: 2,3026
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X m(x) Pomér & Rozdil v pomérech

1000 168 5,952 —
10000 1229 8,137 2,185
100000 9592 10,425 2,288
1000000 78498 12,739 2,314
10000000 664579 15,047 2,308

Rozdil v pomérech je priblizné: 2,3026 ~ In10
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X 7(X) Pomérﬁ Rozdil v pomérech

1000 168 5,952 —
10000 1229 8,137 2,185
100000 9592 10,425 2,288
1000000 78498 12,739 2,314
10000000 664579 15,047 2,308
Rozdil v pomérech je priblizné: 2,3026 ~ In10
Tedy:
n-+1 n
10 _ 10 ~In10

=(1077) ~ 7(107)
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X 7(X) Pomérﬁ Rozdil v pomérech

1000 168 5,952 —
10000 1229 8,137 2,185
100000 9592 10,425 2,288
1000000 78498 12,739 2,314
10000000 664579 15,047 2,308
Rozdil v pomérech je priblizné: 2,3026 ~ In10
Tedy:
n+1 n n+1
10 — 10 z|n10:|n10

7(1071) ~ 7(107) 107
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X 7(X) Pomérﬁ Rozdil v pomérech

1000 168 5,952 —
10000 1229 8,137 2,185
100000 9592 10,425 2,288
1000000 78498 12,739 2,314
10000000 664579 15,047 2,308
Rozdil v pomérech je priblizné: 2,3026 ~ In10
Tedy:
n+1 n n+1
10 _ 10 z|n10:|n10 =In10"" —In10".

7(10m1)  7(107) 10"
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X 7(X) Pomérﬁ Rozdil v pomérech

1000 168 5,952 —
10000 1229 8,137 2,185
100000 9592 10,425 2,288
1000000 78498 12,739 2,314
10000000 664579 15,047 2,308
Rozdil v pomérech je priblizné: 2,3026 ~ In10
Tedy:
107+ 10" 107+ it .
7r(10”+1)_7r(10”)N|n10_|n 107 =In10"™" —In10".

Odtud plyne prvociselna hypotéza:

10"

~ n
(107) In10

<)

al

{

Mirko Rokyta Drobné perlicky na dné historie



X 7(X) Pomérﬁ Rozdil v pomérech

1000 168 5,952 —
10000 1229 8,137 2,185
100000 9592 10,425 2,288
1000000 78498 12,739 2,314
10000000 664579 15,047 2,308
Rozdil v pomérech je priblizné: 2,3026 ~ In10
Tedy:
107+ 10" 107+ it .
7r(10”+1)_7r(10”)N|n10_|n 107 =In10"™" —In10".

Odtud plyne prvociselna hypotéza:

10"

(10n)zln10” = ——=~Inx

X
7(X)

<)

al

{
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X 7(X) Pomérﬁ Rozdil v pomérech

1000 168 5,952 —
10000 1229 8,137 2,185
100000 9592 10,425 2,288
1000000 78498 12,739 2,314
10000000 664579 15,047 2,308
Rozdil v pomérech je priblizné: 2,3026 ~ In10
Tedy:
107+ 10" 107+ y .
7r(10”+1)_7r(10”)N|n10_|n 107 =In10"" —In10".
Odtud plyne prvociselna hypotéza:
10" X X
~In10" — = N —.
(o) 10T = gy Ex = m) R
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X n(x) Pomér =X Rozdil v pomérech

w(Xx)
1000 168 5,952 —
10000 1229 8,137 2,185
100000 9592 10,425 2,288
1000000 78498 12,739 2,314
10000000 664579 15,047 2,308
Rozdil v pomérech je priblizné: 2,3026 ~ In10
Tedy:
107+ 10" 107+ y
— ~ = = —1In10".
T 7(107) In10 =In 107 In10 n10
Odtud plyne prvociselna hypotéza:
10" " X X

Prvociselnou vétu dokazali az v r. 1896 (nezavisle na sobé) Jacques Hadamard.a Charles de la-Vallée Poussin.
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Dékuji za pozornost.

Mirko Rokyta
KMA MFF Praha
Sokolovska 83
Praha 8 - Karlin

mirko.rokyta@mff.cuni.cz
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