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Expectation of an RV 

Example 4.1: A lot of 7 components of which 4 good and 3 bad is sampled by 

a quality inspector. A sample of 3 is taken by the inspector. What is the 

expected value of the # of good components in the sample? 
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; 𝑥 = 0,1,2,3 

 

𝑓 0 = 1/35; 𝑓 1 = 12/35; 𝑓 2 = 18/35 and 𝑓 3 = 4/35.  
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Expectation of an RV 

Example 4.3: 

𝑓 𝑥 =  
20,000

𝑥3
; 𝑥 > 100

0 𝑜𝑤

 

 

𝜇 = 𝐸 𝑋 =  
20,000𝑑𝑥
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Expectation of Functions of RVs 
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Expectation of Functions of RVs (Example) 

Example 4.6: 2 balls are selected at random from a box that contains 3 blue, 2 

red and 3 green pens. Let 𝑋 and 𝑌 be the # of blue and red pens selected. 

 

𝑓 𝑥 =
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; 𝑥 = 0,1,2; 𝑦 = 0,1,2; 0 ≤ 𝑥 + 𝑦 ≤ 2 
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Expectation of Functions of RVs (Example) 

𝐸 𝑋𝑌 =   𝑥𝑦𝑓(𝑥, 𝑦)
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Expectation of Functions of RVs (Example) 

Find 𝐸(𝑌/𝑋) if 

 

𝑓 𝑥, 𝑦 =  
𝑥(1 + 3𝑦2)

4
0 < 𝑥 < 2; 0 < 𝑦 < 1

0 𝑜𝑤
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Variance of an RV 
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Variance of an RV (Example) 
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Variance of an RV 
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Variance of an RV (Example) 
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𝜇 = 𝐸 𝑋 = 0 .51 + 1 .38 + 2 .10 + 3 .01 = 0.61 

 

𝐸 𝑋2 = 0 .51 + 1 .38 + 4 .10 + 9 .01 = 0.87 

 

𝜎2 = 𝑉𝑎𝑟 𝑋 = 𝐸 𝑋2 − 𝐸 𝑋 2 = 0.87 − 0.61 2 = 0.4979 

 

𝒙 0 1 2 3 

𝑓(𝑥) .51 .38 .10 .01 



Variance of an RV (Example) 

Fatih Cavdur – fatihcavdur@uludag.edu.tr 

Find the variance of 𝑋 if 

 

𝑓 𝑥 =  
2 𝑥 − 1 ; 1 < 𝑥 < 2

0 𝑜𝑤
 

 

𝜇 = 𝐸 𝑋 =  2𝑥 𝑥 − 1 𝑑𝑥
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𝐸 𝑋2 =  2𝑥2 𝑥 − 1 𝑑𝑥
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𝜎2 = 𝑉𝑎𝑟 𝑋 = 𝐸 𝑋2 − 𝐸 𝑋 2 =
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Variance of Functions of RVs 
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Chebyshev’s Theorem 
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Chebyshev’s Theorem 
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Chebyshev’s Theorem (Example) 

An RV 𝑋 has a mean 𝜇 = 8 and a variance 𝜎2 = 9 with an unknown 

distribution. Using Chebyshev’s theorem, we can find, for instance, 

 

𝑃 −4 < 𝑋 < 20 = 𝑃 8 − 4 3 < 𝑋 < 8 + 4 3 ≥ 1 −
1
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End of Lecture 

Thank you! Questions? 
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