
 
           Fraktalista Benoÿt Mandelbrot   

(1924 - 2010) 

aneb  
ǎƻōŠǇƻŘƻōƴƻǎǘ ŀ ŦǊŀƪǘłƭȅ ƴŀ ǎŎŞƴŠ 

 

 
!ƭŜƴŀ ~ƻƭŎƻǾł 

CL¢ 2±¦¢ Ǿ tǊŀȊŜ 



hŘ ƴłƘƻŘƴƻǎǘƛ ŀ ƴŜǇǌŜŘǾƝŘŀǘŜƭƴƻǎǘƛ  
ƪ ƘƭŜŘłƴƝ ƳŀǘŜƳŀǘƛŎƪȇŎƘ ǇǊŀǾƛŘŜƭΦ 

 
Triumf Descartovy Geometrie.  
tŀǎŎŀƭǻǾ ǘǊƻƧǵƘŜƭƴƝƪΦ 
 
Weierstrassova funkce.  
 
Chaos ŀ ŜŦŜƪǘ ƳƻǘȇƭƝŎƘ ƪǌƝŘŜƭΦ  
 
Kochova ƪǌƛǾƪŀΦ  
Od Peanovy ƪǌƛǾƪȅ ƪ ǇǊƻōƭŞƳǳ 
ƻōŎƘƻŘƴƝƘƻ ŎŜǎǘǳƧƝŎƝƘƻΦ 
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Triumf Descartovy Geometrie 

                                               1637 La DŜƻƳŞǘǊƛŜ 
                                          wŜƴŞ 5ŜǎŎŀǊǘŜǎΥ                
                                          PƻƳƻŎƝ ƭȊŜ ŀƭƎŜōǊȅ  
                                          analyzovat vlastnosti                              
       ƎŜƻƳŜǘǊƛŎƪȇŎƘ  ǘǾŀǊǻ ŀ  ƻōǊŀȊŎǻΦ  
 
 
Å¦ƪłȊŀƭΣ Ƨŀƪ ǾȅƧłŘǌƛǘ ōƻŘȅ Ǿ ǊƻǾƛƴŠ ǇƻƳƻŎƝ ǊŜłƭƴȇŎƘ őƝǎŜƭ  
ŀ Ƨŀƪ ǾȅƧłŘǌƛǘ ƪǌƛǾƪȅ ŀ ƪƭŀǎƛŦƛƪƻǾŀǘ ƧŜ ǇƻƳƻŎƝ ǊƻǾƴƛŎΦ  

ÅCŜǊƳŀǘ ŀ 5ŜǎŎŀǊǘŜǎ ǇƻŘƴƝǘƛƭƛ ǾȊƴƛƪ ŀƴŀƭȅǘƛŎƪŞ ƎŜƻƳŜǘǊƛŜΦ 
ÅL ƪŘȅȌ 5ŜǎŎŀǊǘŜǎ ƴŜǇƻǳȌƝǾł αƪŀǊǘŞȊǎƪƻǳ ǎƻǳǌŀŘƴƻǳ 
ǎƻǳǎǘŀǾǳάΣ ŘŠƧƛƴȅ ŜȄŀƪǘƴƝŎƘ ǾŠŘ Ǿ ŘŀƭǑƝŎƘ ǎǘƻƭŜǘƝŎƘ Ƨǎƻǳ 
ǎƭŜŘŜƳ ƪƻƳŜƴǘłǌǻ ƪ ƧŜƘƻ ŘƝƭǳΦ  
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Edwin A. Abbot: tƭƻŎƘƻȊŜƳŠ (Flatland) 

 
Å ±ƛƪǘƻǊƛłƴǎƪŞ ǎŎƛ-ŦƛΣ ǎŀǘƛǊƛŎƪȇ ǊƻƳłƴΣ мууп 
ÅIƭŀǾƴƝƳ ƘǊŘƛƴƻǳ ƧŜ ƪǳǇŜŎ 2ǘǾŜǊŜŎΦ  
Å½Řł ǎŜ Ƴǳ ǎŜƴ ƻ ƴłǾǑǘŠǾŠ tǌƝƳƪƻȊŜƳŠ. 
ÅtǌƝƳƪƻȊŜƳŠ ƧŜ ƧŜŘƴƻǊƻȊƳŠǊƴȇ ǎǾŠǘΣ ƪŘŜ ȌƛƧƝ ƪǊłǘƪŞ ǵǎŜőƪȅ ŀ 
ōƻŘȅΣ ƪǘŜǊŞ ǎŜ ƳƻƘƻǳ ǇƻƘȅōƻǾŀǘ ƧŜƴ Ǉƻ ƧŜŘƛƴŞ ǇǌƝƳŎŜΦ 

Å2ǘǾŜǊŜŎ ǎŜ ōƻŘǻƳ ǎƴŀȌƝ ǾȅǎǾŠǘƭƛǘ ǊǻȊƴƻǊƻŘƻǎǘ ǘǾŀǊǻ ȌƛƧƝŎƝŎƘ  
v Plochozemi όǵǎŜőƪȅ-ȌŜƴȅΣ ǘǊƻƧǵƘŜƭƴƝƪȅ ς ǇǊŀŎǳƧƝŎƝ ƳǳȌƛ ŀ 
ǾƻƧłŎƛΣ őǘǾŜǊŎŜ ς ǇǌƝǎƭǳǑƴƝŎƛ ǎǘǌŜŘƴƝƘƻ ǎǘŀǾǳύΦ 

 
Å2ƝƳ ǾƝŎŜ Ƴł Ǿ ǘƻƳǘƻ ǎǾŠǘŠ ƴŠƪŘƻ ǎǘǊŀƴ ŀ ǵƘƭǻΣ  
ǘƝƳ Ƴł ǾŜ ǎǇƻƭŜőƴƻǎǘƛ ǾȅǑǑƝ ǇƻǎǘŀǾŜƴƝΦ 
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tƭƻŎƘƻȊŜƳŠ ς wƻƳŀƴŎŜ ƳƴƻƘŀ ŘƛƳŜƴȊƝ 

 
 
 
 
 
 
 
 

 
Å1838 ς 1926 
ÅkƴŠȊΣ ǳőƛǘŜƭΣ ȊƴŀƭŜŎ ŘƝƭŀ 

Francise Bacona, 
matematik, 

ÅFlatlandΣ мууп όőŜǎƪȅ нлмоύ 
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Bernard Bolzano (1781 -1848) 

Å{ǇƻƧƛǘł ŦǳƴƪŎŜΣ ƪǘŜǊł ƴŜƳł 
nikde derivaci, 1820 

 

 

 

 

Å1. iterace 

 

ÅhōƧŜǾƛƭ aŀǊǘƛƴ WŀǑŜƪΦ 

 

 

 

 

 

 

 
ïDimenze grafu 

ïNs(F) = 5, s = 1/3, i = 1 
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Bolzanova funkce bez derivace 

   

function [a,b]=bolzano(x,y); 
 
n=length(x); 
a(1)=x(1); 
b(1)=y(1); 
for i=2:n 
   x0 = x(i-1); 
   y0 = y(i-1) 
   dx = x(i)-x(i-1); 
   dy = y(i)-y(i-1); 
   a = [a, x0 + 3/8*dx, x0 + 
5/8*dx x0 + dx]; 
   b = [b, y0 + 5/8*dy, y0 + 
3/8*dy y0 + dy]; 
end 
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Karl Weierstrass (1815 ς 1897) 

Weierstrassova  
funkce 

 

 

муΦ őŜǊǾƴŀ 1872 

ÅYǊłƭƻǾǎƪł  
ǇǊǳǎƪł ŀƪŀŘŜƳƛŜ ǾŠŘ  

ÅPro a ƪƭŀŘƴŞ ŎŜƭŞ őƝǎƭƻ a  
0 < b < 1 

 

 

Å1872 objevil spojitou  

nediferenciovatelnou 

funkci 
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CǊŀƪǘłƭƴƝ ƪǊŀƧƛƴŀ 

Å2ƭŜƴƛǘƻǎǘΣ ŘǊǎƴƻǎǘ ǇƻōǌŜȌƝΣ ƘƻǊΣ ƻōƭŀƪǻΣ ǎǘǊƻƳǻ  

ÅCǊŀƪǘłƭƴƝ ƪǊŀƧƛƴŀ ς ƳŜȊƛ ŘǾƻƧǊƻȊƳŠǊƴȇƳ ŀ 
ǘǊƻƧǊƻȊƳŠǊƴȇƳ ǎǾŠǘŜƳ  

ÅCǊŀƪǘłƭȅ Ƨǎƻǳ ŎƘŀǊŀƪǘŜǊƛǎǘƛŎƪŞ ǘƝƳΣ ȌŜ ƧŜƧƛŎƘ 
ŘƛƳŜƴȊŜ ƧŜ ŦǊŀƪǘłƭƴƝΣ ƴŜƴƝ ŎŜƭƻőƝǎŜƭƴłΦ 

Wŀƪ ǎŜ ƻōƧŜƪǘ ƳǻȌŜ Řƻǎǘŀǘ  
Řƻ ŦǊŀƪǘłƭƴƝ ŘƛƳŜƴȊŜΚ 
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[ƻǊŜƴȊ ŀ ŜŦŜƪǘ ƳƻǘȇƭƝŎƘ ƪǌƝŘŜƭ 

Edward Norton Lorenz  

(1917 ς 2008) 

ŀƳŜǊƛŎƪȇ ƳŀǘŜƳŀǘƛƪ  
a meteorolog nalezl 
ŎƘŀǊŀƪǘŜǊƛǎǘƛŎƪȇ Ǌȅǎ ŎƘŀƻǎǳΦ  

Å½ŎŜƭŀ ŘǊƻōƴŞ ȊƳŠƴȅ 
ǇƻőłǘŜőƴƝŎƘ ǇƻŘƳƝƴŜƪ 
vedou  
ƪ ƴŜǇǌŜŘǾƝŘŀǘŜƭƴȇƳ  
ŀ ƴŀǇǊƻǎǘƻ ǊƻȊŘƝƭƴȇƳ 
ǾȇǎƭŜŘƪǻƳΦ  

 

Å                  

 

 

 

 

Å1963 ς ǇƻȊƴŀƳŜƴŀƭΣ ȌŜ 
ƳƻǘȇƭΣ ƪǘŜǊȇ Ǿ ƧŜŘƴƻƳ 
ƳƝǎǘŠ ƴŀ ǎǾŠǘŠ ȊŀƳłǾł 
ƪǌƝŘƭȅΣ ƳǻȌŜ ƻǾƭƛǾƴƛǘ 
ǇƻőŀǎƝ ǘƛǎƝŎŜ ƪƛƭƻƳŜǘǊǻ 
daleko. 
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Norbert Wiener (1884 ς 1964) 

 

 
 

 

 

 

 

 

bŜƧǾȅǑǑƝƳ ǇƻǎƭłƴƝƳ 
matematiky  

ƧŜ ƴŀƭŞȊŀǘ ǎƪǊȅǘȇ ǇƻǌłŘŜƪ  
v chaosu,  

ƪǘŜǊȇ ƴłǎ ǾǑǳŘŜ 
obklopuje. 
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[ƻǊŜƴȊǻǾ atraktor 

 

Å ½łǎŀŘƴƝ ǾȇȊƴŀƳ pro ŘȅƴŀƳƛŎƪŞ 
ǎȅǎǘŞƳȅ ǇǌƛƴŜǎƭ [ƻǊŜƴȊǻǾ atraktor 
-- ƧŜŘƴƻŘǳŎƘȇ ǎȅǎǘŞƳ ǇƻǇǎŀƴȇ 
ǘǌŜƳƛ ŘƛŦŜǊŜƴŎƛłƭƴƝƳƛ ǊƻǾƴƛŎŜƳƛ.  
±ȅƧŀŘǌǳƧŜ  
(Ȋŀ ǎƛƭƴŠ ȊƧŜŘƴƻŘǳǑŜƴȇŎƘ 
ǇƻŘƳƝƴŜƪύ  
rovnice ǾȅƴǳŎŜƴŞ ƪƻƴǾŜƪŎŜ 
v ŀǘƳƻǎŦŞǌŜΦ  
 
Tato soustava rovnic ǾǑŀƪ ƴŜƳł 
ŀƴŀƭȅǘƛŎƪŞ ǌŜǑŜƴƝΣ Ƴł ǇƻǳȊŜ 
ƴǳƳŜǊƛŎƪŞ. 
Je velmi ŎƛǘƭƛǾł ƴŀ ǾǎǘǳǇƴƝ 
parametry  

     a vykazuje ǾȇǊŀȊƴŠ 
     ŎƘŀƻǘƛŎƪŞ  ŎƘƻǾłƴƝ. 
 
 

Soustava 
ŘƛŦŜǊŜƴŎƛłƭƴƝŎƘ rovnic: 

 

 dx/dt =  ̀ (y ς x) 

 dy/dt =  x(r ς z) - y 

 dz/dt =  xy - bz 
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tŀǊŀŘƻȄ ǇƻōǌŜȌƝ 

Å                           Lewis Fry Richardson 
(                         (1881 ς 1953) 
 
 
 
 

 
Å WŜ ǘŀƪŞ ǇǻǾƻŘŎŜƳ ǘŜƻǊƛŜΣ 
ȌŜ ǇǊŀǾŘŠǇƻŘƻōƴƻǎǘ vzniku 
ǾƻƧŜƴǎƪŞƘƻ ƪƻƴŦƭƛƪǘǳ ƳŜȊƛ 
ŘǾŠƳŀ ǎǘłǘȅ je ŦǳƴƪŎƝ ŘŞƭƪȅ ƧŜƧƛŎƘ 
ǎǇƻƭŜőƴŞ ƘǊŀƴƛŎŜΦ {ǘǳŘƛǳƳ ƘǊŀƴƛŎ 
ǎǘłǘǻ Ƙƻ ǇǌƛǾŜŘƭƻ ƪ ƳȅǑƭŜƴƪłƳΣ ƪǘŜǊŞ 
ƭȊŜ ǇƻǾŀȌƻǾŀǘ Ȋŀ ȊłƪƭŀŘƴƝ Ǿ ƳƻŘŜǊƴƝƳ 
studiu ŦǊŀƪǘłƭǻ. 
 

Å ±ȊǘŀƘ ƳŜȊƛ ŘŞƭƪƻǳ ƳŠǌƝŎƝƘƻ ƴłǎǘǊƻƧŜ 
 ʁ ŀ ŎŜƭƪƻǾƻǳ ȊƧƛǑǘŠƴƻǳ ŘŞƭƪƻǳ ǇƻōǌŜȌƝ 
[ ƭȊŜ ǾȅƧłŘǌƛǘ ǇŀǊŀƳŜǘǊŜƳ D, tedy 
ŦǊŀƪǘłƭƴƝ ŘƛƳŜƴȊƝΦ 

Å  Benoÿt Mandelbrot (1924 ς 2010) 
___________________________ 
 

Å Vztah D ƧŜ ǾȊǘŀƘ ƳŜȊƛ ǇƻőǘŜƳ ƳŠǌƛŘŜƭ 
b ŀ ƧŜƧƛŎƘ ŘŞƭƪƻǳ .ʁ  

Å tǊƻ ƘƭŀŘƪƻǳ ƪǌƛǾƪǳ όƴŀǇǌΦ ƪǊǳȌƴƛŎŜύ  
     N(ʁ ) = c/ʁ , kde c je konstanta. 

 
Å tǊƻ ŦǊŀƪǘłƭƴƝ ƪǌƛǾƪǳ ǎŜ ǾȊǘŀƘ ȊƳŠƴƝ 

takto: N(ʁ ) = c/ʁ D  

 D ƻŘǇƻǾƝŘł ǘǊŀŘƛőƴƝƳǳ ǇƻƧŜǘƝ ŘƛƳŜƴȊŜ 
όǇǌƝƳƪŀ ΧмΣ ǊƻǾƛƴŀ ΧнΣ ΧύΣ ŀƭŜ ƳǻȌŜ ōȇǘ 
ǘŀƪŞ ȊƭƻƳƪŜƳΦ 
 
aŀƴŘŜƭōǊƻǘ ǳŘłǾł ǇǊƻ ōǊƛǘǎƪŞ ǇōǌŜȌƝ 
dimenzi 1, 26. 
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 .ƭŜǎƪ ŀ ǇƻōǌŜȌƝ 
ŦǊŀƪǘłƭƴƝ ŎƘŀǊŀƪǘŜǊ 
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Sierpinskiho ǘǊƻƧǵƘŜƭƴƝƪ 

Å½ ŘǾƻƧǊƻȊƳŠǊƴŞƘƻ ǊƻǾƴƻǎǘǊŀƴƴŞƘƻ 
ǘǊƻƧǵƘŜƭƴƝƪŀ ǾȅǌƝȊƴŜƳŜ ȊŜ ǎǘǌŜŘǳ ǊƻǾƴƻǎǘǊŀƴƴȇ 
ǘǊƻƧǵƘŜƭƴƝƪΦ 

Å±ȊƴƛƪƴŜ ǘǾŀǊ ǎƭƻȌŜƴȇ ȊŜ ǘǌƝ ƳŜƴǑƝŎƘ 
ǊƻǾƴƻǎǘǊŀƴƴȇŎƘ ǘǊƻƧǵƘŜƭƴƝƪǻΦ 

ÅtƻǎǘǳǇ ōǳŘŜƳŜ ƻǇŀƪƻǾŀǘ Χ Φ  
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Sierpinskiho ǘǊƻƧǵƘŜƭƴƝƪ 

ÅWŀƪ ǇƻǊƻȊǳƳŠǘ ŘƛƳŜƴȊƛ ƻōƧŜƪǘǻΚ 

½ƪƻǳƳŜƧƳŜ ȊƳŠƴǳ ǇƭƻǑƴȇŎƘ ƳŠǊ Ǿ ȊłǾƛǎƭƻǎǘƛ  
ƴŀ ȊƳŠƴłŎƘ ƧŜƧƛŎƘ ŘŞƭƪƻǾȇŎƘ ƳŠǊΦ 

YŘȅȌ ǎŜ ǎǘǊŀƴȅ ŘǾƻƧǊƻȊƳŠǊƴŞƘƻ ǘǊƻƧǵƘŜƭƴƝƪŀ 
ŘǾŀƪǊłǘ ǇǊƻŘƭƻǳȌƝΣ ƧŜƘƻ ƻōǎŀƘ ǎŜ ȊǾŠǘǑƝ őǘȅǌƛƪǊłǘΦ 

YŘȅȌ ŀƭŜ ȊŘǾƻƧƴłǎƻōƝƳŜ ŘŞƭƪȅ ǾƴŠƧǑƝŎƘ ǎǘǊŀƴ 
{ƛŜǊǇƛƴǎƪŞƘƻ ǘǊƻƧǵƘŜƭƴƝƪŀ ŀ ǾȅǘǾƻǌƝƳŜ ǾŠǘǑƝ 
{ƛŜǊǇƛƴǎƪŞƘƻ ǘǊƻƧǵƘŜƭƴƝƪΣ ƧŜƘƻ ƻōǎŀƘ ƴŜōǳŘŜ 
őǘȅǌƴłǎƻōƴȇΦ  
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{ƛŜǊǇƛƴǎƪŞƘƻ ǘǊƻƧǵƘŜƭƴƝƪ 

ÅtǊƻŘƭƻǳȌŜƴƝƳ ŘŞƭŜƪ ǎǘǊŀƴ ƴŀ ŘǾƻƧƴłǎƻōŜƪ ǎŜ 
obsah {ƛŜǊǇƛƴǎƪŞƘƻ ǘǊƻƧǵƘŜƭƴƝƪŀ  
ȊǾŠǘǑƝ ƧŜƴ ǘǌƛƪǊłǘΣ ƴƛƪƻƭƛǾ őǘȅǌƛƪǊłǘΦ 

Å±ŠǘǑƝ ǘǊƻƧǵƘŜƭƴƝƪ ƭȊŜ ǎƭƻȌƛǘ Ȋ ǇƻǳƘȇŎƘ о ƪƻǇƛƝ 
ǇǻǾƻŘƴƝƘƻ ǘǊƻƧǵƘŜƭƴƝƪŀΦ tǊƻǘƻ {¢ ƴŜƴƝ 
ŘǾƻƧǊƻȊƳŠǊƴȇΦ  
ał ŘƛƳŜƴȊƛ ƭƻƎ оκƭƻƎ н Ґ мΣ рурΦ  
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Sierpinskiho ǘǊƻƧǵƘŜƭƴƝƪ 
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H-Dimenze a Sierpinski ǘǊƻƧǵƘŜƭƴƝƪ 

ÅZ ƻōǊłȊƪǻ ƧŜ ǇŀǘǊƴƻΣ ȌŜ ŦŀƪǘƻǊ ȊƳŠƴȅ ƳŠǌƝǘƪŀ 
ǎҐнΣ ǇƻőŜǘ ǾȊƴƛƪƭȇŎƘ őłǎǘƝ bόǎύҐоΦ 5ƭŜ ǾȊƻǊŎŜ ƧŜ 
tedy ǎƻōŠǇƻŘƻōƴƻǎǘƴƝ dimenze rovna: 

ÅD2   =  log 3 / log 2 = 1, 584962501 

 

 

 

ÅI {ƛŜǊǇƛƴǎƪŞƘƻ ǘǊƻƧǵƘŜƭƴƝƪ ƧŜ ǘŜŘȅ ŦǊŀƪǘłƭŜƳ. 
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SierpiƵǎƪƛƘƻ ǎƝǘƻ 
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WacƱaw Franciszek SierpiƵski (1882 ς 1969),  
Ǉƻƭǎƪȇ ƳŀǘŜƳŀǘƛƪΣ  
ǾŠƴƻǾŀƭ ǎŜ ǘŜƻǊƛƛ őƝǎŜƭΣ ǘŜƻǊƛƛ ƳƴƻȌƛƴ ŀ ǘƻǇƻƭƻƎƛƛΦ 



tŀǎŎŀƭǻǾ ǘǊƻƧǵƘŜƭƴƝƪ 
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Blaise tŀǎŎŀƭ ŀ ƧŜƘƻ ǘǊƻƧǵƘŜƭƴƝƪ 

Å1623 ς 1662 
ÅtǊłŎŜ ƻ ǘǊƻƧǵƘŜƭƴƝƪǳ Ǿ ǊƻŎŜ мсрп   
ÅSouvislost s Sierpinskiho  
ǘǊƻƧǵƘŜƭƴƝƪŜƳΥ 
YŘȅȌ ǎǳŘł őƝǎƭŀ tŀǎŎŀƭƻǾŀ ǘǊƻƧǵƘŜƭƴƝƪǳ 
 ȊŀǇƭƴƝƳŜ ŀ ƭƛŎƘł ƴŀƘǊŀŘƝƳŜ ƳŜȊŜǊŀƳƛΥ 
Å1986 ς ǎǘǳŘƛǳƳ ƴƻǾȇŎƘ  
ƳŀǘŜǊƛłƭǻ ǇǊƻ ǘŠǎƴŠƴƝΣ 
ǾȇȊƪǳƳ ǎǳǇǊŀǾƻŘƛǾŞƘƻ  
ǘŠǎƴŠƴƝ Ǿ ƳŀƎƴŜǘƛŎƪŞƳ Ǉƻƭƛ 
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{ƪǊȅǘł ƳȅǑΗ 
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Hausdorffova dimenze 

KǾŀƴǘƛŦƛƪŀŎŜ ǎƭƻȌƛǘƻǎǘƛ 
{ƻōŠǇƻŘƻōƴƻǎǘ 

  
tǊƻŦŜǎƻǊ ƴŀ ¦ƴƛǾŜǊȊƛǘŠ  
Ǿ .ƻƴƴǳΣ ȌƛŘƻǾǎƪŞƘƻ ǇǻǾƻŘǳ.  
WŜ ǇƻǾŀȌƻǾłƴ Ȋŀ ƧŜŘƴƻƘƻ ȊŜ ȊŀƪƭŀŘŀǘŜƭǻ 
ƳƻŘŜǊƴƝ ǘƻǇƻƭƻƎƛŜΣ ȊŀōȇǾŀƭ ǎŜ 
ǾƭŀǎǘƴƻǎǘƳƛ ŦǳƴƪŎƝ ŀ ǘŜƻǊƛƝ ƳƴƻȌƛƴΦ 
YŘȅȌ ƳŠƭ ōȇǘ Ǿ ǊƻŎŜ мфпн Ǉƻǎƭłƴ Řƻ 
ƪƻƴŎŜƴǘǊŀőƴƝƘƻ ǘłōƻǊŀΣ ǎǇłŎƘŀƭ  ǎǇƻƭǳ ǎŜ 
ǎǾƻǳ ȌŜƴƻǳ ŀ ǑǾŀƎǊƻǾƻǳ ǎŜōŜǾǊŀȌŘǳΦ 
 
αhŘǇǳǎǙ ƴłƳΦ ¢ƻōŠ ŀ ƴŀǑƛƳ ǇǌłǘŜƭǻƳ 
ǇǌŜƧŜƳŜΣ ŀōȅǎǘŜ ǎŜ ŘƻȌƛƭƛ ƭŜǇǑƝŎƘ őŀǎǻΦά   
½ ŘƻǇƛǎǳ ǇǌƝǘŜƭƛΦ 
 
 

Felix Hausdorff  
(1868 -1942) 
Å V roce 1918 ς  
nŀǑŜƭ ȊǇǻǎƻōΣ  
jak definovat  
dimenzi  
ǎƭƻȌƛǘŠƧǑƝŎƘ  
ƳƴƻȌƛƴ ŀ ƪǌƛǾŜƪΦ 
 
HD sƭƻǳȌƝ  
ke kvantifikaci  
ƴŜǊƻǾƴƻǎǘƛΣ ǎƭƻȌƛǘƻǎǘƛ 
a ŎƘƻǾłƴƝ ƻōƧŜƪǘǻ 
pǌƛ ǊǻȊƴȇŎƘ ƳŠǌƝǘƪłŎƘΦ 
¦ǇƭŀǘƶǳƧŜ  ǎŜ ƴŀǇǌΦ 
v geologii, biologii 
nŜōƻ ǾŜ ǾȇǘǾŀǊƴŞƳ 
ǳƳŠƴƝ Χ  
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Cantorovo diskontinuum 

ÅZ ƻōǊłȊƪǳ ƧŜ ǇŀǘǊƴł ƪƻƴǎǘǊǳƪŎŜ Cantorova 
diskontinua.  

ÅFaktor ȊƳŠƴȅ ƳŠǌƝǘƪŀ s = 3 όǵǎŜőƪŀ ƧŜ ŘŠƭŜƴŀ  
na ǘǌŜǘƛƴȅύ ŀ ǇƻőŜǘ ǾȊƴƛƪƭȇŎƘ őłǎǘƝ N(s) = 2.  

ÅZ ǘƻƘƻ ǇƭȅƴŜΣ ȌŜ ǎƻōŠǇƻŘƻōƴƻǎǘƴƝ όŀ ǘŜŘȅ ŦǊŀƪǘłƭƴƝύ 
dimenze je rovna: 

                        D3   = log 2 / log 3 = 0, 60929753 

 

Å Tato ŘƛƳŜƴȊŜ ƻǎǘǌŜ ǾŠǘǑƝΣ ƴŜȌ ƧŜƧƝ ǘƻǇƻƭƻƎƛŎƪł 
dimenze (DT= 0), Cantorovo diskontinuum je ŦǊŀƪǘłƭΦ 
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tǌƝƪƭŀŘȅ 

ÅYǌƛǾƪŀΣ ƪǘŜǊł ǎŜ ƪƭƛƪŀǘƝ ŀ 
ƪǊƻǳǘƝ ǘŀƪΣ ȌŜ őłǎǘŜőƴŠ 
ǾȅǇƭƶǳƧŜ ǊƻǾƛƴǳΣ ōǳŘŜ 
ƳƝǘ Hausdorffovu 
ŘƛƳŜƴȊƛ ǾŠǘǑƝ ƴŜȌ мΦ 

Å2ƝƳ ǾƝŎŜ ōǳŘŜ ǾȅǇƭƶƻǾŀǘ 
ǇƭƻŎƘǳΣ ǘƝƳ ǾƝŎŜ ǎŜ ōǳŘŜ 
H-ŘƛƳŜƴȊŜ ōƭƝȌƛǘ ƪŜ нΦ 

ÅbŜƪƻƴŜőƴŠ ȊǇǊƻƘȇōŀƴł 
Peanova ƪǌƛǾƪŀ Ƴł  
H-dimenzi 2.  
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Giusseppe Peano 

ÅtŜŀƴƻǾŀ ƪǌƛǾƪŀ ς ǇǊǾƴƝ ǾŀǊƛŀƴǘŀ 
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 ±ƭƻőƪŀ Helge von Kocha, 1904 
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Niels Helge von Koch (1870 ς 1924) 
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Hausdorffova ŘƛƳŜƴȊŜ YƻŎƘƻǾȅ ƪǌƛǾƪȅ 

ÅZ ƻōǊłȊƪǻ ƧŜ ǇŀǘǊƴł 
konstrukce Kochovy 
ƪǌƛǾƪȅΦ CŀƪǘƻǊ ȊƳŠƴȅ 
ƳŠǌƝǘƪŀ ƧŜ sҐоΣ ǇƻőŜǘ 
ǾȊƴƛƪƭȇŎƘ őłǎǘƝ je N(s)=4. 

ÅD3   = log 4 / log 3 =  

     1, 261859507 

Å¢ŀǘƻ ŘƛƳŜƴȊŜ ƧŜ ǾŠǘǑƝΣ ƴŜȌ 
ŘƛƳŜƴȊŜ ǘƻǇƻƭƻƎƛŎƪł 
(DT=1), proto je Kochova 
ƪǌƛǾƪŀ ŦǊŀƪǘłƭΦ 
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5ŀƭǑƝ ǇǌƝƪƭŀŘȅ Hausdorffovy dimenze 

ÅaƻǌǎƪŞ ǇƻōǌŜȌƝ  

                 1, 02 ς 1, 25 

Å{ƛŜǊǇƛƴǎƪŞƘƻ koberec  

                 1, 58 

ÅPeanova ƪǌƛǾƪŀ 

                  2 

     Mengerova houba 

                   2, 72 

ÅIƛƭōŜǊǘƻǾŀ ƪǌƛǾƪŀ ς 
dimenze? 
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IƛƭōŜǊǘƻǾȅ ½łƪƭŀŘȅ ƎŜƻƳŜǘǊƛŜ 

Å1899 ς Grundlagen der Geometrie ς ǇǌŜƭƻȌŜƴȅ 
Řƻ ƳƴƻƘŀ ƧŀȊȅƪǻΦ   

ÅIƛƭōŜǊǘ Ƨŀƪƻ ȊŀƪƭŀŘŀǘŜƭ ŀȄƛƻƳŀǘƛŎƪŞ Ǒƪƻƭȅ  
ƳŠƭ ǾƭƛǾ ƴŀ ŦƻǊƳŀƭƛȊŀŎƛ ŀƭƎŜōǊȅ ŀ ŀƴŀƭȇȊȅΦ 

Å½ŀƧƝƳŀƭ ǎŜ ƻ ǾǑŜŎƘƴȅ ŀǎǇŜƪǘȅ őƛǎǘŞ 
matematiky: 

    ƴŀǇǌΦ zavedl pojem prostoru ς Hilbertova, 
ǇƻȊŘŠƧƛ .ŀƴŀŎƘǻǾ ǇǊƻǎǘƻǊ Χ  ƴŜōƻ ǎŜ  
ȊŀōȇǾŀƭ ǾȅǇƭƶƻǾłƴƝƳ ǇǊƻǎǘƻǊǳ ƪǌƛǾƪŀƳƛ Χ ŜǘŎΦ 
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IƛƭōŜǊǘƻǾŀ ƪǌƛǾƪŀ 
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±ȅǇƭƶƻǾłƴƝ ǇǊƻǎǘƻǊǳ ƪǌƛǾƪŀƳƛ 

ÅHilbertova  
ƪǌƛǾƪŀ ς 1891 

 

IƛƭōŜǊǘƻǾŀ ƪǌƛǾƪŀ ǾŜ о5 
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