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Computer Science and Mathematics:  additional exercises 
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Task 7 

Given are the functions: 

 

 

 

(a)  Determine the limits values 

 

Deg(top)=Deg(bottom): 
 

 
 
 
 

 

 

 

 

 
 

 
 

  has the form    L’Hôpital Rule  
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(b) Determine the positions of the local extrema of : where does this 
function reach a minimum, where a maximum? 

 

 

 
Critical points: 

 
 

 
 

 
 

 
 

 
 

 
 

 

(c)  Draw the function h :  flipped parabola, with top point at (0; 1). 

-  Prove that h is not injective. 

"h injective" would mean:  for all a, b:    a ≠ b  ⇒  h(a) ≠ h(b). 

But we have (e.g.):   h(–1) = 1 – 2⋅(–1)2  =  –1  =  1 – 2⋅12  = h(1). 

So h cannot be injective.  

 

(d) Calculate  Simplify the term as far as possible 
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Task 8. Extremal points of functions of two variables 

Given is the function  
 

 
(a) Calculate the following partial derivatives: 
 

 
 

 
 

 
 
(b) Calculate all critical points  of  (i.e., all points where  and 

 are both 0) 
 

  
 

  
 

 

 
 

(c) Indicate for each critical point if it is a saddle point or a local extremal 
point of , and in the latter case, if it is a maximum or a minimum 
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Task 9   Integration 
 
Calculate the values of the following integrals: 

 
(a)   

 
 
(b) 
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