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𝑓(𝑥) = 𝑥! − 2𝑥" + 1 
Streckung um ½ in x- Richtung: Faktor 2 vor dem x:  

i) 𝑓#(𝑥) = 	𝑓(2𝑥) 
          = (2𝑥)! − (2𝑥)" + 1 
          = 8𝑥! − 8𝑥" + 1 

ii) 𝑓##(𝑥) = 	𝑓#(−𝑥) 
 𝑓##(𝑥) = 	8(−𝑥)! − 8(−𝑥)" + 1 
       = −8𝑥! − 8𝑥" + 1 

iii) 𝑓###(𝑥) = 	−𝑓##(𝑥) − 3 
      = −(−8𝑥! − 8𝑥" + 1) − 3 

      = 8𝑥! + 8𝑥" − 4 
iv) 𝑓#$(𝑥) =

%
&
⋅ 𝑓###(𝑥) 

        = %
&
⋅ (8𝑥! + 8𝑥" − 4)	

            = 𝑥! + 𝑥" − %
"
  

v) 𝑓$(𝑥) = 	𝑓#$(2𝑥)  
      = (2𝑥)! + (2𝑥)" − %

"
	

          = 8𝑥! + 4𝑥" − %
"
  

vi) 𝑓$#(𝑥) = 	𝑓$(𝑥 + 1) +
%
"
 

        = 8(𝑥 + 1)! + 4(𝑥 + 1)" − %
"
+ %

"
	 

            = 8(𝑥! + 3𝑥" + 3𝑥 + 1) + 4(𝑥" + 2𝑥 + 1) + 0 
      = 8𝑥! + 24𝑥" + 24𝑥 + 8 + 4𝑥" + 8𝑥 + 4 
      = 8𝑥! + 28𝑥" + 32𝑥 + 12 

vii) 𝑓$##(𝑥) =
%
'
⋅ 𝑓$#(𝑥) 

         = %
'
⋅ (8𝑥! + 28	𝑥" + 32𝑥 + 12) 

         = 2𝑥! + 7𝑥" + 8𝑥 + 3 
viii) 𝑓$###(𝑥) = 	𝑓$##(𝑥 − 1) − 1 

               = 2(𝑥 − 1)! + 7(𝑥 − 1)" + 8(𝑥 − 1) + 3 − 1 
           = 2(𝑥! − 3𝑥" + 3𝑥 − 1) + 7(𝑥" − 2𝑥 + 1) + 8𝑥 − 8 + 2 
               = 2𝑥! − 6𝑥" + 6𝑥 − 2 + 7𝑥" − 14𝑥 + 7 + 8𝑥 − 6 
           = 2𝑥! + 𝑥" − 1 

ix) 𝑓#((𝑥) = 	4 ⋅ 𝑓$### 2
%
"
𝑥3 

        = 4 ⋅ 42 2%
"
𝑥3

!
+ 2%

"
𝑥3

"
− 15 

        = 4 ⋅ 62 ⋅ %
&
𝑥! + %

'
𝑥" − 17 

        = 𝑥! + 𝑥" − 4	 


