
         Continuity & Differentiability
 of 

  Weierstrass function

I turn with terror and horror from this lamentable 
scourge of continuous functions with no 

derivatives.

— Charles Hermite; letter to Thomas Joannes 
Stieltjes about Weierstrass functions, 

Correspondance d'Hermite et de Stieltjes vol.2, 
p.317-319



What is Weierstrass function?



a=

https://www.desmos.com/calculator?lang=ko

https://www.desmos.com/calculator?lang=ko




Definition of limit of sequence



If some sequences of functions are continuos on real number, 

then is its limiting functions continuos?

No!! 

Because some sequences of functions can only be 

pointwise convergence



What is the pointwise convergence? 



What is uniform convergence?



•



Good properties!! 

A limiting function that its sequence of function converges uniformly 

has same continuity, anti-derivative, and integration 

with its sequence of function.

Thus if sequence of function converges uniformly and it is continuous, 

then limiting function is also continuous



Want To Show

• Thus, I want to show that Weierstrass function is uniform 
convergence 



Weierstrass M-test

• Thus, I would like to show that Weierstrass function is uniform 
convergence 



Applying M-test on the function

 



Differentiability
I would like to show there exist no 𝑥0 contained in 𝕉

such that converge



Differentiability

To handle it easily, make a sequence related with 𝑥0 in 𝕉

 



Differentiability



Differentiability



Differentiability



Differentiability



Differentiability for S₁

•



Differentiability for S₁

and so for appropriate scalar 𝜖1 contained in (-1, 1) we can denote S1 as:



Returning to S₂

Replace it 



Differentiability for S₂



Differentiability for S₂



Differentiability for S₂



•



Differentiability for S₂

and so for appropriate scalar μ1>1 we can denote S2 as:



Differentiability S₁+S₂

•



•





pathological function




