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Concavity and the Second Derivative Test) 5
 
–(4 

(5-4) التقعر واختبار المشتقة الثانیة 

 

 

 

DEFINITION 5.1 

For a function 𝒇 that is differentiable on an interval I, the graph of 𝒇 is 

 (i) concave up  on  I if 𝒇′ is increasing on I or 

(ii) concave down on  I if 𝒇′ is decreasing on I. 

 

 

 

THEOREM 5.1 

Suppose that  𝒇″
 

exists on an interval
 I. 

 (i) If 𝒇″(𝒙)  >  𝟎 on I, then the graph of 𝒇 is concave up on I. 

(ii) If 𝒇″(𝒙) < 𝟎 on I, then the graph of 𝒇 is concave down on I.
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DEFI NI TI ON 5 .2  

Suppose
 
that 𝒇 

is continuous on the interval (𝒂,
 

𝒃)
 

and that the graph 
changes concavity at a point

 
𝒄

 

∊  (𝒂,
 

𝒃)
 (i.e., the graph is concave down 

on one side of
 𝒄  

and concave up on the other). (𝒄, 𝒇 (𝒄)) is called an inflection point of 𝒇. Then, the point 
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من خلال الرسم البیانى
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القیم القصوى المحلیة
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𝒇(𝟎) = 𝟎, 𝒇′(𝒙) > 𝟎 𝒇𝒐𝒓 𝒙 < −𝟏 𝒂𝒏𝒅 − 𝟏 < 𝒙 < 𝟏  ,
 

 𝒇′(𝒙) < 𝟎 𝒇𝒐𝒓 𝒙 > 𝟏, 𝒂𝒏𝒅  𝒙 > 𝟏,  𝒇′′(𝒙) < 𝟎 𝒇𝒐𝒓 − 𝟏 < 𝒙 < 𝟎 , 𝒇′′(𝒙) > 𝟎 𝒇𝒐𝒓 𝒙 < −𝟏,  𝟎 < 𝒙 < 𝟏   
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