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Theorem:( Cebyshev’s Inequality): 

For �, �: [�, �] → �  continuous function with same monotonicity and �: [�, �] → [�, ∞) 

integrable function. Then: 
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In the case � and � different monotonicity: 
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Proof: 

If � ��� � are same monotonicity, �(�) > 0, ∀� ∈ [�, �] ⇒ 
 

�(�)�(�)��(�) − �(�)���(�) − �(�)� ≥ 0, , ∀� ∈ [�, �] ⇒ 
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Application. 

If �: [�, �] → ℝ, � −continuous and convex function such that 

 �(�) = �, �(�) = �, then: 
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Solution: 
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Applying Chebyshev’s Inequality: 

Let: �(�) =
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�, � −increasing, we have: 
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Now, 
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Let ��(�) =
�

���� ; ��(�) = √1 + ��, ��(�) = ���(1 + �); ��, �� −increasing. 
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Replacing (3) in (2), we get: 

�

4
∙ �

���(1 + �)

√1 + ��

�

�

�� ≥ ����1 + √2� ∙
�

8
���2 ⇔ 

�
���(1 + �)

√1 + ��

�

�

�� ≥ ����1 + √2�����√2�;  (4) 

Now, 

1 = �(1) − �(0) = � ��(�)

�

�

�� = �
1

√1 + ��� ∙ �1 + ���
∙ ���(�)�

�
��

�

�

≤
���

 

≤ ��
��

√1 + ��

�

�

�

�
�

∙ �� �1 + �� ∙ ���(�)�
�

��

�

�

�

�
�

= 

= �����1 + √2� ∙  �� �1 + �� ∙ ���(�)�
�

��

�

�

�

�
�

 

Hence, 
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Now, we get: 
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