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(4-4) Increasing and decreasing functions

(4-4)الدوال المتزایدة والمتناقصة

 

 

  
A function

 
f

 
is
 

increasing

 

on an 
interval  I  if for 
every x1, x2 ∊ I with  

x1 < x2, f(x1) < f (x2) 

A function

 

f is decreasing
 the interval I if for every
 x1, x2 ∊ I with
 x1 < x2, f (x1) > f (x2) 

on
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THEOREM 4.1  
 

Suppose that  f  is differentiable on an interval I. 
• (i) If 

𝒇′(𝒙)  >  𝟎 

for all
 

x ∊
 

I, then
 

f
 

is increasing on
 

I.
 

• (ii) If 

𝒇′(𝒙)  <  𝟎 

for all
 

x ∊
 

I, then
 

f
 is decreasing on 

I.
 

الاعداد الحرجة
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فترات التناقص
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القیمة الصغرى المحلیة
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•

•

•
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THEOREM 4.2  (First Derivative Test) 

Suppose that f is continuous on the interval [a, b] and 

c ∊ (a, b) is a critical number. 

•   (i) If 𝒇′(𝒙)  >  𝟎  for all 𝒙 ∊ (𝒂, 𝒄) and 𝒇′(𝒙) <  𝟎 for all 𝒙 ∊  (𝒄, 𝒃) 

(i.e., f changes from increasing to decreasing at c), then 

f  (c) is a local maximum.  

•  (ii) If 𝒇′(𝒙)  <  𝟎  for all 𝒙 ∊  (𝒂, 𝒄) and 𝒇′(𝒙) >  𝟎 for all 𝒙 ∊  (𝒄, 𝒃) 

(i.e., f changes from decreasing to increasing at c), then f(c) is a 

local minimum. 

• (iii) If 𝒇′(𝒙) has the same sign on (a, c) and (c, b), then f (c) is 

not a local extremum.  
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𝒙 𝒇′(𝒙) 𝒇(𝒙)  

Q8

Q10

Find The intervals where the function is increasing and decreasing 

أوجد الفترات التي تكون فیھا الدالة تزایدیة وتناقصیة
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Q16
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Q17

Q18



Q19

Q20 𝒇(𝒙) = √𝒙𝟑 + 𝟑𝒙𝟐  



𝒇(𝒙) = √𝒙𝒙 - - 1Q21
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Q23

Q24 𝒇(𝒙) = 𝒙𝟒−𝒙𝟐+ 𝟏
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Q26

𝒇(𝒙) = 𝒆𝒙 −  𝒙

𝒇(𝒙) = − 𝒙𝒙 − 2    
−



𝒇(𝒙) = 𝒔𝒊𝒏 𝒙𝟐Q27

Q28

on the interval [𝟎 , 𝝅 ]. 

𝒇(𝒙) = 𝒙−𝒙𝟐+ 𝟏
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