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tǊƻōƭŞƳȅ ǇǊƻ нмΦ ǎǘƻƭŜǘƝ 

/ƭŀȅǻǾ ƳŀǘŜƳŀǘƛŎƪȇ ƛƴǎǘƛǘǳǘ  / 24. ƪǾŠǘƴŀ нллл 

                          ς Millenium Prize Problems ς $ 1 000 000 

1. P versus NP  - ǊȅŎƘƭƻǎǘ ŀƭƎƻǊƛǘƳǻ  
 ǇƻƭȅƴƻƳƛłƭƴƝ  -  ƴŜŘŜǘŜǊƳƛƴƛǎǘƛŎƪȅ ǇƻƭȅƴƻƳƛłƭƴƝ őŀǎƻǾł ǎƭƻȌƛǘƻǎǘ ŀƭƎƻǊƛǘƳǻ 

2. IƻŘƎŜƻǾŀ ŘƻƳƴŠƴƪŀ 

3. tƻƛƴŎŀǊŞƻǾŀ ƘȅǇƻǘŞȊŀ όŘƻƪłȊłƴŀ ς Grigorij Perelman)  

4. wƛŜƳŀƴƴƻǾŀ ƘȅǇƻǘŞȊŀ ς ƪƻǌŜƴȅ ŦǳƴƪŎŜ αŘȊŞǘŀά ŀ 
ǊƻȊƭƻȌŜƴƝ ǇǊǾƻőƝǎŜƭ 

5. Yang-aƛƭƭǎƻǾŀ ǘŜƻǊƛŜ ŀ ƘȅǇƻǘŞȊŀ ƘƳƻǘƴƻǎǘƴƝŎƘ ǊƻȊŘƝƭǻ 

6. Navier-Stokesovy rovnice ς ŜȄƛǎǘŜƴŎŜ ǌŜǑŜƴƝ  

7. Birchova a Swinerton-5ȅŜǊƻǾŀ ŘƻƳƴŠƴƪŀ ς Kdy rovnice 
ƴŜƳł ǌŜǑŜƴƝΚ 
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IƻŘƎŜƻǾŀ ŘƻƳƴŠƴƪŀ 
     
       YŀȌŘł ƘŀǊƳƻƴƛŎƪł ŘƛŦŜǊŜƴŎƛłƭƴƝ ŦƻǊƳŀ όƧƛǎǘŞƘƻ ǘȅǇǳύ 
ƴŜǎƛƴƎǳƭłǊƴƝ ǇǊƻƧŜƪǘƛǾƴƝ ŀƭƎŜōǊŀƛŎƪŞ ǾŀǊƛŜǘȅ ƧŜ 
ǊŀŎƛƻƴłƭƴƝ ƪƻƳōƛƴŀŎƝ ƪƻƘƻƳƻƭƻƎƛŎƪȇŎƘ ǘǌƝŘ 
ŀƭƎŜōǊŀƛŎƪȇŎƘ ŎȅƪƭǻΦ 
 
Å¦ƪłȊƪŀ ǘƻƘƻΣ ȌŜ ǇƻŘǎǘŀǘŀ ƳƻŘŜǊƴƝ ƳŀǘŜƳŀǘƛƪȅ 
ƴŜŘƻǾƻƭǳƧŜ ƭŀƛƪƻǾƛΣ ŀōȅ Ƨƛ ƴłƭŜȌƛǘŠ ƻŎŜƴƛƭΦ 
Åмфрл aŜȊƛƴłǊƻŘƴƝ ƳŀǘŜƳŀǘƛŎƪȇ ƪƻƴƎǊŜǎ  

v Cambridge ς zde vyslovil vȇǑe uvedenou ǾŠǘǳ 
    William Hodge (1903 ς 1975ύΣ ƪǘŜǊȇ ǎŜ ȊŀōȇǾŀƭ ǘŜƻǊƛƝ 
ƘŀǊƳƻƴƛŎƪȇŎƘ ƛƴǘŜƎǊłƭǻΦ  

     ½ŀƭƻȌƛƭ aŜȊƛƴłǊƻŘƴƝ ƳŀǘŜƳŀǘƛŎƪƻǳ ǳƴƛƛΦ  

5. 10. 2016 3 



William Hodge 

ÅHodge was very unlike 
the conventional picture 
of a mathematician. 

    

    Jovial, informal and 
down-to-earth,  
he could easily have 
passed  

    for a businessman.  
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       Giuseppe Peano 
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Formulario 
mathematico 

Giuseppe a jeho Ȍena Carola  
   v roce 1887. 



Formulario Mathematico 

Å1895 - Formulario Mathematico (Latino sine Flexione)                     
   ǇǊǾƴƝ ǾȅŘłƴƝ  
Å1908  - ǇłǘŞ ŀ ǇƻǎƭŜŘƴƝ ǾȅŘłƴƝΦ  
        YŀȌŘŞ ǾȅŘłƴƝ ǇƻŘǎǘŀǘƴŠ ǇǌŜǇǊŀŎƻǾłƴƻΦ  
        5ƻŘƴŜǎ ǎŜ ǳȌƝǾŀƧƝ ǎȅƳōƻƭȅ ŀ ȊƪǊŀǘƪȅ podle Peanova 
ƴłǾǊƘǳΦ  

        tǌƝƪƭŀŘȅ ǎȅƳōƻƭƛƪȅ:   ɴ , ṒΣ Σ ,᷾ AҍB. 
 
 
]    Peano ǾŠǌƛƭΣ ȌŜ ǎǘǳŘŜƴǘƛ ǇƻǘǌŜōǳƧƝ ǎƭȅǑŜǘ Ǿ ǇǌŜŘƴłǑƪłŎƘ 
ǇƻǳȊŜ ǇǊŜŎƛǎƴƝ ǇǊƻƳȅǑƭŜƴŞ ŦƻǊƳǳƭŀŎŜ ǘǾǊȊŜƴƝΦ  

    Formulario Mathematico ōȅƭƻ ǳǊőŜƴƻ ǳőƛǘŜƭǻƳΦ  
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tǌƝƪƭŀŘȅ 

ÅLƴŦƻǊƳŀǘƛŎƛ ǳȌƝǾŀƧƝ ǘŀƪƻǾł ǎƭƻǾŀ Ƨŀƪƻ αbyteέ ŀ αwysiwygέ 
Σ ŀƭŜ ǘȅ ǎŜ ƴŜǳȌƝǾŀƧƝ ƳƛƳƻ ƧŜƧƛŎƘ ǎǾŠǘ ς ƻŘōƻǊƴȇ Ȍargon. 
 
ÅtǊƻōƭŞƳȅ ǎ ǇǌŜƪƭŀŘȅ 
 
Å α[ŀǎǘ CŜǊƳŀǘ Theorem ά  = α±Ŝƭƪł  Fermatova ǾŠǘŀά  -   
Å   αaŀƭł Fermatova ǾŠǘŀά = αFermatova vŠtaά   
ÅCǊŀƪǘłƭ a fraction 
ÅPokusy o pǌeklad  αŦǳȊȊȅά- ƳƭƘŀǾłΣ ǊƻȊƳŀȊŀƴł 
ÅaƴƻȌƛƴŀ Ґ ƳƴƻȌǎǘǾƝ  
Åtƻƭǎƪł ǘŜǊƳƛƴƻƭƻƎƛŜ ς rachunok  Χ 
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!ƭƎŜōǊŀ мсΦ ŀ мтΦ ǎǘƻƭŜǘƝ 

ÅKoncem 16. ǎǘƻƭŜǘƝ ŘƻǎłƘƭƛ ŜǾǊƻǇǑǘƝ ŀƭƎŜōǊŀƛŎƛ 
ǵǊƻǾƴŠ ƛǎƭłƳǎƪŞ ǘǊŀŘƛŎŜΦ  
Å Stali se experty na algebraicƪŞ ǵǇǊŀǾȅΣ ƳƻƘƭƛ ǌŜǑƛǘ 
ƪǳōƛŎƪŞ ŀ ōƛƪǾŀŘǊŀǘƛŎƪŞ ǊƻǾƴƛŎŜΦ   
ÅwƻȊǾƝƧŜƭƛ ǳȌƛǘŜőƴƻǳ ǎȅƳōƻƭƛƪǳΣ 

i ƪŘȅȌ ƧŜǑǘŠ ƴŜƻȊƴŀőƻǾŀƭƛ ƪƻŜŦƛŎƛŜƴǘȅ ǇƻƳƻŎƝ 
ǇƝǎƳŜƴΦ 
ÅyŜǑŜƴƝ ǵƭƻƘ ǾȅǎǾŠǘƭƻǾŀƭƛ ǇǌƝƪƭŀŘ Ǉƻ ǇǌƝƪƭŀŘǳ.    
ÅVzorce ǇǊƻ ǌŜǑŜƴƝ ǊƻǾƴƛŎ ƧŜǑtŠ ƴŜŜȄƛǎǘƻǾŀƭȅ.  
Å½ŀőŀƭƛ ǘŞȌ ƻōƴƻǾƻǾŀǘ ǘǊŀŘƛŎƛ ǌŜŎƪŞ ƳŀǘŜƳŀǘƛƪȅΦ  
½łƪƭŀŘƴƝ ƪƴƛƘƻǾƴǳ ƧƛȌ ƳŠƭƛ ǇǌŜƭƻȌŜƴǳ ŘǌƝǾŜΦ 
(EukleidŞǎ, Ptolemaios, etc.)   
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KubickŞ rovnice ς ƻōŜŎƴŞ ǌŜǑŜƴƝ 

ÅyŜƪƻǾŞ ŀ !ǊŀōƻǾŞ ǳƳŠƭƛ ǌŜǑƛǘ ƴŠƪǘŜǊŞ ǎǇŜŎƛłƭƴƝ 
ǇǌƝǇŀŘȅ ƪǳōƛŎƪȇŎƘ ǊƻǾƴƛŎΣ ƳŀǘŜƳŀǘƛƪƻǾŞ v okolƝ 
.ƻƭƻƎƴƛ ǎŜ Ǉƻƪǳǎƛƭƛ ƴŀƭŞȊǘ ƻōŜŎƴŞ ǌŜǑŜƴƝΦ 

  
ÅwŜŘǳƪŎŜ ƴŀ ǘǌƛ ǘȅǇȅΥ 
                       x3   + px  =  q  
                       x3   =  px  +  q  
                       x3   + q  =  px,  p a q  Ƨǎƻǳ ƪƭŀŘƴł őƝǎƭŀΦ 
Å¢ȅǘƻ ǊƻǾƴƛŎŜ ǾȅǌŜǑƛƭ Scipio del Ferro,  
     ƧŜƘƻȌ ƳŜǘƻŘǳ Ǉƻ ǎƳǊǘƛ ƻōƧŜǾƛƭ ōŜƴłǘǎƪȇ Ǉƻőǘłǌ 

Tartaglia (Koktal)Σ ǎǾŞ ǾȇǎƭŜŘƪȅ ǾǑŀƪ ƴŜǳǾŜǌŜƧƴƛƭΦ 
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¢ŀǊǘŀƎƭƛǻǾ őƛ /ŀǊŘŀƴǻǾ ǾȊƻǊŜŎ 

ÅtƻȊŘŠƧƛ ƧŜ Tartaglia ǇǊƻȊǊŀŘƛƭ ƭŞƪŀǌƛ Ȋ aƛƭłƴŀ 
Hieronimu CardanoviΣ ƪǘŜǊȇ ƧŜ ǳǾŜǌŜƧƴƛƭ Ǿ roce 
мрпр ǾŜ ǎǾŞ ƪƴƛȊŜ ƻ ŀƭƎŜōǌŜ ±ŜƭƪŞ ǳƳŠƴƝ (Ars 
magna).   
ÅyŜǑŜƴƝ ƪǳōƛŎƪŞ ǊƻǾƴƛŎŜ ǎŜ ŘƴŜǎ ƻȊƴŀőǳƧŜ Ƨŀƪƻ 
/ŀǊŘŀƴǻǾ vzorec.  
ÅV ǘƻƳǘƻ ǾȊƻǊŎƛ ǎŜ ǳȌƝǾł  

                               ǘǌŜǘƝ ƻŘƳƻŎƴƛƴŀ Ȋ (a  Ҍ Ҟb) 
Å ƳƝǎǘƻ ŜǳƪƭŜƛŘƻǾǎƪŞƘƻ ǘǾŀǊǳ  
                                ŘǊǳƘł ƻŘƳƻŎƴƛƴŀ Ȋ  όa  Ҍ Ҟb).  
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Cardano a Ferrari 

Å/ŀǊŘŀƴƻǾƻ ŘƝƭƻ Ars magna obsahovalo i ŘŀƭǑƝ 
ǾȅƴƛƪŀƧƝŎƝ ǾȇǎƭŜŘŜƪΥ  

   Ferrariho ƳŜǘƻŘǳ ǌŜǑŜƴƝ ōƛƪǾŀŘǊŀǘƛŎƪŞ ǊƻǾƴƛŎŜ, 
ƪǘŜǊł ǎǇƻőƝǾŀƭŀ Ǿ ǇǌŜǾŜŘŜƴƝ ǘŀƪƻǾŞ ǊƻǾƴƛŎŜ 
v kubickou: 

ÅCŜǊǊŀǊƛ ǇǌŜǾŜŘƭ ƴŀǇǌΦ ǊƻǾƴƛŎƛ  

                           x4 + 6x2 + 36 = 60x       

     na tvar         y3 + 15y2 + 36y = 450 
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CƛƪǘƛǾƴƝ őƝǎƭŀ 

ÅCardano ǘŞȌ ǳǾŀȌƻǾŀƭ ƻ ȊłǇƻǊƴȇŎƘ őƝǎƭŜŎƘΣ 
ƪǘŜǊŞ ƴŀȊȇǾŀƭ αŦƛƪǘƛǾƴƝƳƛάΣ  

ÅŀƭŜ ƴŜǾŠŘŠƭ ǎƛ ǊŀŘȅ ǎ tzv. αŎŀǎǳǎ ireducibilisά.  

ÅYǳōƛŎƪŞ rovnice, v ƴŠƳȌ ǎŜ ƻōƧŜǾƛƭȅ ǘǌƛ ǊŜłƭƴŞ 
ƪƻǌŜƴȅΣ Ƨŀƪƻ ǎƻǳőŜǘ ƴŜōƻ ǊƻȊŘƝƭ őƝǎŜƭΣ ƪǘŜǊŞ 
ŘƴŜǎ ƴŀȊȇǾłƳŜ ƪƻƳǇƭŜȄƴƝƳƛΦ  
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wȅȊŜ ƛƳŀƎƛƴłǊƴƝ őƝǎƭŀ ŀ .ƻƳōŜƭƭƛ 

Å¢Ŝƴǘƻ ǇǊƻōƭŞƳ ǾȅǌŜǑƛƭ Raffaelo Bombelli 
ό.ƻƭƻƎƴŀύΣ ƧŜƘƻȌ Algebra ǾȅǑƭŀ roku 1572.  

 

ÅV ǘŞǘƻ ƪƴƛȊŜ ŀ Ǿ Geometrii όмррлύΣ ƪǘŜǊł Ȋǻǎǘŀƭŀ 
v ǊǳƪƻǇƛǎŜΣ ȊŀǾłŘƝ Bombelli ŘǻǎƭŜŘƴŠ ǘŜƻǊƛƛ ǊȅȊŜ 
ƛƳŀƎƛƴłǊƴƝŎƘ őƝǎŜƭΦ  

ÅBombelliho ƪƴƛƘŀ ōȅƭŀ ǾŜƭƛŎŜ ǊƻȊǑƝǌŜƴŀΣ ƴŀǇǌΦ 
Leibniz ǎƛ Ƨƛ ȊǾƻƭƛƭ ǇǊƻ ǎǘǳŘƛǳƳ ƪǳōƛŎƪȇŎƘ ǊƻǾƴƛŎ ŀ 
Euler cituje Bombelliho ǾŜ ǎǾŞ !ƭƎŜōǌŜ Ǿ kapitole 
ƻ ōƛƪǾŀŘǊŀǘƛŎƪȇŎƘ ǊƻǾƴƛŎƝŎƘΦ  

ÅtƭƴŠ ōȅƭŀ ǇǌƛƧŀǘŀ ƪƻƳǇƭŜȄƴƝ őƝǎƭŀ ŀȌ Ǿ мфΦ ǎǘƻƭŜǘƝΦ 

 5. 10. 2016 13 



ViŝǘƻǾƻ ŀƴŀƭȅǘƛŎƪŞ ǳƳŠƴƝ 

ÅFrancois ±ƛŝǘŜ (1540-1603), ǇǊłǾƴƝƪ ǳ ŘǾƻǊŀ 
ŦǊŀƴŎƻǳȊǎƪŞƘƻ ƪǊłƭŜ WƛƴŘǌƛŎƘŀ LLΦ   
v Tours a Ǿ tŀǌƝȌƛΦ .ȅƭ ƧŜŘƴƝƳ Ȋ ǇǊǾƴƝŎƘ ƳǳȌǻΣ 
ƪǘŜǊȇ zkoumal ǘȊǾΦ ƴƻǾƻǳ ǌŜŎƪƻǳ ŀƴŀƭȇȊǳ.  

Å±ƛŝǘŜ ƴŀǇǎŀƭ ƻ ǘƻƳ ƴŠƪƻƭƛƪ ǇƻƧŜŘƴłƴƝ,  
ǎƻǳƘǊƴƴŠ  ƴŀȊǾŀƴȇŎƘ  AnalyticƪŞ ǳƳŠƴƝ.  

Å± ƴƛŎƘ ǇǌŜǾŜŘƭ ǎǘǳŘƛǳƳ ŀƭƎŜōǊȅ ƴŀ ǌŜǑŜƴƝ 
rovnic a studium jejich struktury. V jeho 
ǇǊŀŎƝŎƘ ƧŜ ǇǊǾƴƝ  ŦƻǊƳǳƭƻǾŀƴł teorie  rovnic.  
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{ȅƳōƻƭƛƪŀ !ƴŀƭȅǘƛŎƪŞƘƻ ǳƳŠƴƝ 

Å±ȅǘǾƻǌŜƴƝ ǎȅƳōƻƭƛƪȅ ǇǊƻ ȊƴłƳŞ (ǎƻǳƘƭłǎƪȅύ a 
ƴŜȊƴłƳŞ (ǎŀƳƻƘƭłǎƪȅ)   

ÅtƻǳȌƝǾŀƭ ǎƭƻǾŀ ŀ ȊƪǊŀǘƪȅ ǇǊƻ ƳƻŎƴƛƴȅ ǇƻŘƻōƴŠ 
jako  Bombelli a Chuquet.  

ÅPsal  A quadratum pro A2 , B cubus pro B3 atd.  

ÅtƻŘƻōƴŠ Ƨŀƪƻ bŠƳŎƛ  +  a   -.  

ÅtǊƻ ƴłǎƻōŜƴƝ ǇƻǳȌƝǾł ǎƭǻǾƪƻ  in:  

         A   in   B      =     AB  

          C cubus              C3 
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Symbolika II 
ÅtǊƻ ŘǊǳƘƻǳ ƻŘƳƻŎƴƛƴǳ ǳȌƝǾŀƭ L.  
                                 L64 = 8 
ÅtƻŘƻōƴŠ Ƨŀƪƻ ƧƛƴƝ Řōŀƭ ±ƛŝǘŜ na  homogenitu ǾȇǊŀȊǳ 
Ǿ ȊłǇƛǎŜŎƘ: ǘŀƪȌŜ ǾŜ ǾȇǊŀȊǳ x3 + ax, a ƳǳǎƝ ōȇǘ ǊƻǾƛƴƴŞ 
őƝǎƭƻ, ax2 ƧŜ ǘŠƭŜǎƻ.  
ÅtǊƻǇŀƎƻǾŀƭ ǇƻǳȌƛǘƝ ŘŜǎŜǘƛƴƴȇŎƘ őƝǎŜƭΦ tƻǳȌƝǾŀƭ őłǊƪǳ  ά,ά 

jinak - jako ƻŘŘŠƭƻǾŀő ǘǌƝ ǌłŘǻ - a ǇƻŘǘǊƘłǾŀƭ 
ŘŜǎŜǘƛƴƴƻǳ őłǎǘ 

                        141, 421, 356, 24 =  Ҟн Φ млл 000 
 
Å5ŜǎŜǘƛƴƴł ǘŜőƪŀ ōȅƭŀ ƴŀǾǊȌŜƴŀ  G. A. Maginim (1555-

1617). 5ŜǎŜǘƛƴƴł őłǊƪŀ ōȅƭŀ Ǉŀƪ ǳȌƝǾłƴŀ Joostem 
Buergim a Johannem Keplerem.  
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±ƛŝǘovy symbolicƪŞ operace 
Å±Šǘa: błǎƻōƝƳŜ-li  (A+B) a (AςB), dostaneme  A2 ς B2.  

Viŝte ji zapsal: 

    (A+B) in (A-B) equalx A quadratum - B quadratum  

Å¢ŀƪŞ Ǉǎŀƭ ǇƻŘƻōƴŠ ƻ ǎƻǳőƛƴŜŎƘ ƴŀǇǌΦΥ  

                              (A - B) (A 2 +  AB +B 2) = A3- B3 

                              (A - B) (A 3 +  A2B  + AB2 +B 3) = A4- B4 

Å{ǇƻƧƛƭ  ŀƭƎŜōǊŀƛŎƪŞ ǵǇǊŀǾȅ ǎ  trigonometrƛƝ.  

tǌŜŘǇƻƪƭłŘŜƧƳŜΣ ȌŜ B2 + D2 = X2   a  F2 + G2 = Y2 . Potom  

     ƭȊŜ ȊƪƻƴǎǘǊǳƻǾŀǘ Ƨƛƴȇ ǇǊŀǾƻǵƘƭȇ ǘǊƻƧǵƘŜƭƴƝƪ ǇƻǳȌƛǘƝƳ 
formule: 

            (BG2 + DF2) + (DG2 ς BF2)  =  (B2 + D2)(F2 + G2)  
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±ƛŝǘova teorie rovnic  

ÅNahradil 13 ǇǌƝǇŀŘǻ ƪǳōƛŎƪȇŎƘ ǊƻǾƴƛŎ  
ǇƻǇǎŀƴȇŎƘ  Cardanem a Bombellim jedinou 
ǘǊŀƴǎŦƻǊƳŀŎƝΣ ƪŘŜ ŎƘȅōƝ ƪǾŀŘǊŀǘƛŎƪȇ őƭŜƴΦ 

    ax3 +  bx2  + cx + d = 0    Ý  y3 +  gy + d  = 0  

Å¦ƪłȊŀƭ ǇǊƻ ǘǾŀǊ  x3 -  b2x  = b2d,  

    ȌŜ ƪƻǌŜƴȅ ƭȊŜ ƴŀƧƝǘ Ȋ ǇƻǎǘǳǇƴȇŎƘ ǇƻƳŠǊǻ, tj. 

          b : x = x : y = y : (x + d)   

Å ¦ƳƝ  ǾȅǌŜǑƛǘ ǘƝƳǘƻ ȊǇǻǎƻōŜƳ ƴŀǇǌΦ ƪǳōƛŎƪƻǳ 
rovnici:  x3  - 64x  = 960.  
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5ŀƭǑƝ ƳŜǘƻŘȅ  

Å±ƛŝǘŜ ǇƻǳȌƝǾł ǘŀƪŞ ƪǳōƛŎƪŞ ǊƻǾƴƛŎŜ Ǿ ǊǻȊƴȇŎƘ 
tvarech a trigonometricƪŞ identity proto,  
aby ǾȅǘǾƻǌƛƭ ƧƛƴŞ ƳŜǘƻŘȅ ǌŜǑŜƴƝ ǵƭƻƘΦ  

Å±ƛŝǘŜ studuje vztahy  ƪƻǌŜƴǻ  ke koeficientǻƳ: 

     bŀǇǌΦΥ Wǎƻǳ-li x1 a x2 ƪƻǌŜƴȅ ǊƻǾƴƛŎŜ  

                           x 3 +  b  = 3ax, 

 potom              3a = x1
2  +  x1x2 +  x2

2 

                           b = x1x2
2 +  x1

2x2
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Trigonometrie 

ÅV trigonometrii ±ƛŝǘŜ ǇƻǳȌƝǾł ƴłǇŀŘƛǘŞ ǵǇǊŀǾȅ  

    ƪ ǘƻƳǳΣ ŀōȅ ƳƻƘƭ ǾȅƧłŘǌƛǘ ŦƻǊƳǳƭŜ ƴłǎƻōƴŞƘƻ 
ǵƘƭǳ ŜƪǾƛǾŀƭŜƴǘƴƝ ŘƴŜǑƴƝƳ ǾȊƻǊŎǻƳΥ  

cos nx = 

 cosn x  - [n(n - 1)/ 1.2] cosn -2x sin2 x  + 

+ [n(n - 1)(n - 2)(n ς 3 )/ 1.2.3.4] cosn -4x sin4 x -- Χ 

ŀ ƻŘǇƻǾƝŘŀƧƝŎƝ ǾȊƻǊŜŎ ǇǊƻ sin nx Ґ Χ.  

Å½ŘŜ ƳǻȌŜƳŜ ǇƻȊƻǊƻǾŀǘ ǇǌƝƳȇ ǾȊǘŀƘ ƳŜȊƛ 
trigonometrƛƝ a ǘŜƻǊƛƝ őƝǎŜƭΦ   
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yŜǑŜƴƝ ǊƻǾƴƛŎŜ прΦ ǎǘǳǇƴŠ  
Å±ƭłƳǎƪȇ ƳŀǘŜƳŀǘƛƪ !ŘǊƛŀŜƴ Ǿŀƴ wƻƻƳŜƴ ǾȅȊǾŀƭ  

roku 1593 matematiky k ǌŜǑŜƴƝ ǊƻǾƴƛŎŜ прΦ ǎǘǳǇƴŠΥ 
 
     X45 ς 45x43 + 945x41 ς 12300x39 Ҍ Χ - 3795x3 + 45x = A 
 
Å±ŀƴ wƻƻƳŜƴ ƴŀǾǊƘƭ ǌŜǑŜƴƝ ǎǇŜŎƛłƭƴƝƘƻ ǇǌƝǇŀŘǳ   
                            A Ґ  Ҟόн Ҍ Ҟόн Ҍ Ҟόн Ҍ ҞнύύύΣ  
ŎƻȌ vedlo k ǌŜǑŜƴƝ  
                          x Ґ Ҟόн - Ҟόн Ҍ Ҟόн Ҍ Ҟόн Ҍ Ҟо)))). 
 
ÅViŝte: yŜǑŜƴƝ ǘŀƪƻǾȇŎƘ ǵƭƻƘ ǎƻǳǾƛǎƝ  
    s ǵǾŀƘŀƳƛ ƻ ǇǊŀǾƛŘŜƭƴȇŎƘ ƳƴƻƘƻǵƘŜƭƴƝŎƝŎƘ.  
Å±ƛŝǘŜ:  bŀǾǊƘƭ ǌŜǑŜƴƝ ǇǊƻ A = 45q  Ý x = 2 sinq . 
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[ŜƛōƴƛȊƻǾŀ ǎƴŀƘŀ ǾȅǘǾƻǌƛǘ ǳƴƛǾŜǊȊłƭƴƝ ƧŀȊȅƪ   
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G. W. Leibniz 

 

                     αbŜƴƝ ƘƻŘƴƻ ȊƴŀƳŜƴƛǘŞƘƻ őƭƻǾŠƪŀ  

           ǘǊłǾƛǘ őŀǎ ǾȇǇƻőǘȅ Ƨŀƪƻ ƻǘǊƻƪΦά 

Å1669 ς De arte inveniendi 

Å1670 ς Instrumentum  

Arithmeticum 

Å1672 ς tŀǌƝȌ  

 ƘƻŘƛƴłǌ hƭƛǾƛŜǊ ς о ǇƻőŜǘƴƝ ǎǘǊƻƧŜ 

αȌƛǾł ǇƻőŜǘƴƝ ǎǘƻƭƛŎŜά όƘǊǳōȇ ƴŜŘƻƪƻƴŀƭȇ ƳƻŘŜƭύ 

3. stroj 1674 ς 1680 Ǿ IŀƴƴƻǾŜǊǳ ǎ ƘƻŘƛƴłǌŜƳ Olivierem 

               - ǇǌŜŘǾłŘŠƭ Ǿ [ƻƴŘȇƴŠ ƴŀ ƧŜŘƴłƴƝ   Royal Society  
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De dyadicis 
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Leibniz 

Å1694 ς пΦ ƳƻŘŜƭ αǎǘŀǊǑƝ ǎǘǊƻƧά 

ÅрΦ ƳƻŘŜƭ αƳƭŀŘǑƝ ǎǘǊƻƧ 

ÅYǊłƭƻǾǎƪł ƪƴƛƘƻǾƴŀ Ǿ IŀƴƴƻǾŜǊǳ  

Å1764 ς !ōǊŀƘŀƳ DΦ YŅǎǘƴŜǊΣ DǀǘǘƛƴƎŜƴ ς 
oprava zapomenuta  

ÅDnes ς 5ƻƭƴƻǎŀǎƪł ȊŜƳǎƪł ƪƴƛƘƻǾƴŀ  

                 v Hannoveru 

αƳŀŎƘƛƴŀ ƳǳƭǘƛǇƭƛŎŀǘƛƻƴƛǎά 
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Otto Neurath - Isotype 
Karl Wilhem Otto Neurath  
bŀǊƻȊŜƴΥ млΦ ǇǊƻǎƛƴŜŎ муунΣ ±ƝŘŜƶ  
¨ƳǊǘƝ ннΦ ǇǊƻǎƛƴŜŎ мфпр hȄŦƻǊŘ  
Å Ǌŀƪƻǳǎƪȇ ŦƛƭƻȊƻŦΣ ǎƻŎƛƻƭƻƎ ŀ ŜƪƻƴƻƳΣ ƧŜŘŜƴ Ȋ ǾǻŘŎǻ 
±ƝŘŜƶǎƪŞƘƻ ƪǊƻǳȌƪǳΦ  
ÅtǊŀŎƻǾŀƭ ƴŀ ǇǊƻƎǊŀƳǳ ǎƧŜŘƴƻŎŜƴŞ ǾŠŘȅ - őƭƻǾŠƪ 
ƻǇƭȇǾŀƧƝŎƝ ƘǳƳƻǊŜƳ ŀ ǾƛǘŀƭƛǘƻǳΦ 
ÅNeurath ǇƻǾŀȌƻǾŀƭ ǾŠŘǳ Ȋŀ ǇƻǳƘȇ ǎȅǎǘŞƳ ǾȇǊƻƪǻ ŀ 
ŦƛƭƻȊƻŦƛƛ Ȋŀ ƳŜǘƻŘǳΣ ƪǘŜǊł ǎƳȅǎƭ ǘŠŎƘǘƻ ǾȇǊƻƪǻ 
analyzuje.  
Å/ƘǘŠƭ ǾȅǘǾƻǌƛǘ ǳƴƛǾŜǊȊłƭƴƝ ƧŀȊȅƪΣ ƪǘŜǊȇ ōȅ ōȅƭ ǾƘƻŘƴȇ ǇǊƻ 
ǾŠŘǳ ƛ ƪŀȌŘƻŘŜƴƴƝ ǇƻǳȌƛǘƝΦ tǌƛǑŜƭ ǘŀƪŞ ǎ ƳȅǑƭŜƴƪƻǳ 
Isotype ς ƳŜȊƛƴłǊƻŘƴƝƘƻ ƻōǊŀȊƻǾŞƘƻ ƧŀȊȅƪŀΦ 
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Isotype 
  

International System of Typographic Picture Education.  
 
2Ŝǎƪȅ Υ aŜȊƛƴłǊƻŘƴƝ  ǎƻǳǎǘŀǾŀ ǾȊŘŠƭłǾłƴƝ ǇƻƳƻŎƝ ƻōǊŀȊǻΦ 
 

Å Je ƳŜǘƻŘŀ ȊƻōǊŀȊǳƧƝŎƝ ǎƻŎƛłƭƴƝΣ ǘŜŎƘƴƻƭƻƎƛŎƪŞΣ ōƛƻƭƻƎƛŎƪŞ ŀ ƘƛǎǘƻǊƛŎƪŞ 
ǎƻǳǾƛǎƭƻǎǘƛ Ǿ ƻōǊŀȊƻǾŞ ǇƻŘƻōŠΦ  

ÅbŜǳǊŀǘƘǻǾ ƴłȊƻǊΥ   
      ± ƴŠƪǘŜǊŞ őłǎǘƛ ǳőŜōƴƝƘƻ ǇǊƻŎŜǎǳ Ƨǎƻǳ ƻōǊłȊƪȅ ƭŜǇǑƝ ƴŜȌ ǎƭƻǾŀΦ  
      Vyvinul tedy soubor ǇƛƪǘƻƎǊŀƳǻ ŀ ǇǊŀǾƛŘŜƭ ǇǊƻ ƧŜƧƛŎƘ ǾȇǎǘŀǾōǳΣ  
 ǘŀƪ ŀōȅ ōȅƭȅ ƛ ǎƭƻȌƛǘŞ ƛƴŦƻǊƳŀŎŜ ǾȅƧłŘǌŜƴȅ ƧŀǎƴŠ ŀ ǇǌŜǎƴŠΦ   
ÅIƭŀǾƴƝƳƛ ŀǳǘƻǊȅ ōȅƭŀ Marie Reidemeister όǇƻȊŘŠƧƛ aŀǊƛŜ Neurath) a 

Gerd Arntz. 

Å{ŜǘƪłǾłƳŜ ǎŜ ǎ ƴƛƳƛ ƪŀȌŘȇ ŘŜƴΦ  
      aǻȌŜƳŜ ƧŜ ǾƛŘŠǘ ƴŀ ƴŀǇǌƝƪƭŀŘ ƴŀ ŘƻǇǊŀǾƴƝŎƘ ȊƴŀőƪłŎƘΣ  
ƴŀ ǎŜƳŀŦƻǊŜŎƘ ƛ ƴŀ ƳŜȊƛƴłǊƻŘƴƝŎƘ ƭŜǘƛǑǘƝŎƘΦ 
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Otto Neurath ς ±ƝŘŜƶǎƪȇ ƪǊǳƘ 

ÅNeurath ǎŜ ǘŀƪŞ ǎǘŀƭ ƘƻǊƭƛǾȇƳ ƭƻƎƛŎƪȇƳ 
pozitivistou . 

    IƭŀǾƴƝƳ ŀƪǘŞǊŜƳ ƳŀƴƛŦŜǎǘǳ ±ƝŘŜƶǎƪŞƘƻ 
kruhuΦ .ȅƭ ƘƴŀŎƝ ǎƛƭƻǳ WŜŘƴƻǘȅ ƘƴǳǘƝ ǾŠŘȅ a 
aŜȊƛƴłǊƻŘƴƝ ǎƧŜŘƴƻŎŜƴŞ ŜƴŎȅƪƭƻǇŜŘƛŜ ǾŠŘȅΦ 
tǻǎƻōƛƭ ǘŀƪŞ Ƨŀƪƻ ŜŘƛǘƻǊ őŀǎƻǇƛǎǳ Erkenntnis a  

   V ǊƻŎŜ мфол Ȋŀőŀƭ ǇǊƻǎŀȊƻǾŀǘ Isotype jako 
ƳŜȊƛƴłǊƻŘƴƝ ƻōǊŀȊƻǾȇ ƧŀȊȅƪΦ 
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Josef Stepling 
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1716 Regensburg  
 
 1778 Praha 
 
Excercitationes  
geometrico- analyticae 



±łŎǎƭŀǾ WΦ ±ŜǎŜƭȇ ς 18. stol. 

ÅDǊǳƴǘƻǿƴƧ ǇƻőłǘŜƪ ƳŀǘƘŜƳŀǘƛŎƪŞƘƻ ǳƳŠƴƝ 
Geometria practica, 1734  

           ¦ƪłȊƪŀ ƳŀǘŜƳŀǘƛŎƪŞ őŜǑǘƛƴȅΥ -> 
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±łŎƭŀǾ WΦ ±ŜǎŜƭȇΣ мтоп 

Åαał-li se gednoho trianglu (abc) geden 
ǎǘŜƎƴƻƘƴłǘƻǾȇ triangl (triangulum equi-
crurum) ǳŘŠƭŀǘΥ ǘŀƪ ǎŜ ǳŘŠƭł ǎƪǊȊŜ ǑǇƛŎȅ toho 
jedna parallel (be) k basi (acύ ŀ ǊƻȊŘŠƭƝ ǎŜ ǘŀ 
basi we dwa ǎǘŜƎƴȇ ŘƝƭȅ Řƻ όŘύ ŀ ǎǇǳǎǘƝ ǎŜ 
perpendicular όŘŜύΣ ƪǘŜǊł ǘǳ parallel ǇǌŜǌŜȊłǾł 
do (e) ƻŘǘłŘ ǘłƘƴƻǳ ǎŜ linye (ae) a (ec) potom 
ǘŀƪȅ Ȋ ǇǌŜŘŜǑƭŞƘƻ ŦǳƴŘŀƳŜƴǘǳ ǎ ǘƝƳ ŘŀƴȇƳ 
(abc) v ǎǘŜƎƴȇ ǾŜƭƛƪƻǎǘƛΦά   
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±łŎƭŀǾ WΦ ±ŜǎŜƭȇΣ мтоп 
    DŜŘƴȇ sphoeri, globi neb kaule, gegi ǘŠƭƴƻǳ 
ȊłǾƛǊƪǳ ƴŀƎƝǘ.  
YŘȅȌ Χ ŘƻōǌŜ ǇƻǿłȌƝƳŜΣ ȌŜ gednoho cyrkle geho 
plocha nic ƎƛƴŞƘƻ ƴŜƴƝΣ ƴŜȌƭƛ geden ǳǎǘŀǿƛőƴȇ, 
aneb ǿȌŘȅŎƪȅ ƴłǎƭŜŘǳƎƝŎƝ ǘǊƛŀƴƎƭΣ ƪǘŜǊŞƘƻ ōŀǎƛ 
circumferenti cyrkle, ǿŜƎǑƪŀ ale semi-diametr 
ƎŜǎǘΥ ŀ ƪŘȅȌ ǘƻ applicati ǇƻƳȅǑƭŜƴƝ ǇǌƛŘǊȌŜǘƛ 
chceme, tak nagdemΣ ȌŜ gedna sphoera ƴŜƴƝ ƴƛŎ 
ƎƛƴŞƘƻΣ ƴŜȌƭƛ gedna ǿȌŘȅ ǳǎǘŀǿƛőƴł pyramida 
(aneb bez konce mnoho 1000 w hromadu 
ǎǇƻƎŜƴȇŎƘ ǇȅǊŀƳƛŘύΣ ƪǘŜǊȇŎƘ basis ta ȊŜǿƴƛǘǌƴƝ 
ƘǊōƻǾŀǘłΣ ƴŜō ƻƪǊŀǳƘƭł plocha ty globi, aneb 
kaule, ǿŜƎǑƪŀ ŀƭŜ Ǉǻƭ axi ƎŜǎǘΣ ŀ ǘŀƪ ǘŀƪȅ ǘȅ ǑǇƛŎŜ 
gegi centrum representirugau.   
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YƴƛƘŀ ƳŜǘƻŘƴƝ WΦ LΦ CŜƭōƛƎŜǊΣ мттт 

Schulordnung ς ŘǾƻƧƧŀȊȅőƴȇ ǘŜȄǘ ς ǇǌŜƪƭŀŘŀǘŜƭ 
ƴŜȊƴłƳȇ 

tǌƝƪƭŀŘȅ 

ÅProba  - ŘǻƪŀȊΣ ȊƪƻǳǑƪŀ  

ÅtƻƪƭǳȊƪŞ ƴłŘŀǾȅ ς ǑǇƛőƪƻǾŞ όƴłǊƻőƴŞ ǵƭƻƘȅύ 

Åbŀőłǌƛǘ ƪǊǻȌłƪŜƳ ς ƴŀǊȇǎƻǾŀǘ ƪǊǳȌƝǘƪŜƳ 

ÅOul ς ǵƘŜƭ 

Å{ǘǌƝőƛƴƪŀ - ǵǎŜőƪŀ 

ÅPoznam őƝǘŜōƴƝ - seznam 
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Stanislav Vydra ς Cordatus Bohemus 

 tǌƛ ǾȇōŠǊǳ ǘŜǊƳƝƴǻ ƴŜƳŠƭ ǾȌŘȅ ǑǙŀǎǘƴƻǳ ǊǳƪǳΥ                    

tƻőłǘƪƻǾŞ arytmetiky, 1806 

 

Å±Ŝƭƛőƛƴȅ ǘǾǊŘƝŎƝ ŀ ƻŘǇƝǊŀƧƝŎƝ ς ƪƭŀŘƴŞ ŀ ȊłǇƻǊƴŞ 

ÅLomekΣ ƭłƳŀƴȇ ǇƻőŜǘ ς zlomek 

Å2ǘŜŘƭƴƝƪ ς őƛǘŀǘŜƭ 

Å5ǻǎǘƻƧƴƻǎǘ Ǉƻőǘǳ ς ƳƻŎƴƛƴŀ őƝǎƭŀ 
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