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Uncertainty relation is a necessity (unavoidable) once a wave description of matter is adopted  
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Look Deeper: The Mathematics of Waves (or signal processing) is the root  
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A useful example 

So far it is just mathematics of waves 
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Quantum phenomena need a wave description of matter and thus 
quantum theory must take in what mathematics of waves has to offer, 
including the Fourier analysis and thus the Uncertainty Relation 

Summary 

Werner Heisenberg (1901 – 1976) 

• PhD (Munich 1923 with Sommerfeld) 
• With Born (Gottingen 1 year) and Bohr (3 years) after PhD 
• Developed Quantum Mechanics in a form related to Fourier 

analysis and Matrices (1924-1925) [23 years old – QM was 
“boys’ physics”] 

• Chair of theoretical physics, Univ. of Leipzig (1927 – 1941) 
(26 years old) 

• 1932 Nobel Prize (won the Prize by himself) “for the 
creation of quantum mechanics” (32 years old) 

• Stayed in Germany during WWII 
• Participated in Germany’s nuclear bomb project (not sure 

how hard he tried) 
• Re-built German physics after WWII as director of Max 

Planck Institute for Physics 
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Joseph Fourier (1768 – 1830) 

• Around age 12, discovered mathematics talent 
• But wanted to be a priest until 1789 
• (Around 1790 – The French Revolution) , almost 

everybody was involved; Fourier was arrested in 1794 
for giving a protest speech 

• 1795 – taught at Ecole Polytechnique  
• Chair of Analysis and Mechanics (1797), succeeding 

Lagrange 
• Napoleon’s scientific advisor when invading Egypt  
• 1822 – Fourier series in his book “Theorie analytique de 

la chaleur” (Analytic Theory of Heat)  

Fourier (among 72 names on Eiffel Tower) 


