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 Consider the expression: 
𝒇ሺ𝒙, 𝒚, 𝒛ሻ ൌ 𝒎𝒂𝒙ሺ𝒙𝟐𝒚, 𝒛ሻ ൅ 𝐱𝐳 

 
Draw the computational graph for this expression and compute the numerical values of 
the partial derivatives with respect to x, y, and z given the inputs: 

𝒙 ൌ 𝟐,       𝒚 ൌ 𝟑,      𝒛 ൌ 𝟓 
 
𝜹𝒇ሺ𝒙, 𝒚, 𝒛ሻ

𝜹𝒙
ൌ 

𝜹𝒇ሺ𝒙, 𝒚, 𝒛ሻ

𝜹𝒚
ൌ 

𝜹𝒇ሺ𝒙, 𝒚, 𝒛ሻ

𝜹𝒛
ൌ 
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 Consider the expression: 

𝒇ሺ𝒙, 𝒚ሻ ൌ
𝟏

𝒙𝒚
൅ሾ𝐦𝐚𝐱ሺ𝒙 , 𝒚ሻሻሿ𝟐 

 
Draw the computational graph for this expression and compute the partial derivatives 
with respect to x and y given the inputs: 

𝒙 ൌ െ𝟐,       𝒚 ൌ 𝟑 
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 Consider the expression: 
𝒇ሺ𝒙ሻ ൌ ሾ𝟏𝟎 െ 𝐦𝐚𝐱ሺ𝒙 , 𝒚 ∗ ሺ𝒒 ൅ 𝒛ሻሻሿ𝟐 

 
Draw the computational graph for this expression and compute the partial derivatives 
with respect to x, y, q, and z via backpropagation given the input: 

𝒙 ൌ 𝟏,       𝒚 ൌ 𝟐,       𝒒 ൌ  െ𝟏,      𝒛 ൌ 𝟓 
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 Consider the expression: 
𝒇ሺ𝒙, 𝒚, 𝒛ሻ ൌ 𝒎𝒊𝒏ሺ𝒙𝒚, 𝒛ሻ ൅ 𝐱𝐳 

 
Use the computational graph for this expression to compute the numerical values of the 
partial derivatives with respect to x, y, and z given the inputs: 

𝒙 ൌ 𝟐,       𝒚 ൌ 𝟕,      𝒛 ൌ 𝟐𝟎 
 
𝜹𝒇ሺ𝒙, 𝒚, 𝒛ሻ

𝜹𝒙
ൌ 

𝜹𝒇ሺ𝒙, 𝒚, 𝒛ሻ

𝜹𝒚
ൌ 

𝜹𝒇ሺ𝒙, 𝒚, 𝒛ሻ

𝜹𝒛
ൌ 
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 Consider the expression: 

𝒇ሺ𝒙, 𝒚ሻ ൌ
𝟏

𝒙𝒚
൅ሾ𝐦𝐚𝐱ሺ𝒙 , 𝒚ሻሻሿ𝟐 

 
Draw the computational graph for this expression and compute the partial derivatives 
with respect to x and y given the inputs: 

𝒙 ൌ െ𝟐,       𝒚 ൌ 𝟑 
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 Consider the expression:  𝒇ሺ𝒙ሻ ൌ
ሺ𝒙ା𝒚ሻ

𝒚
∗ ሾ𝒎𝒊𝒏ሺ𝑦, 𝒛ሻሿ𝟐  

Given the inputs                  𝒙 ൌ 𝟐,       𝒚 ൌ 𝟒,       𝒛 ൌ െ𝟑 
Draw the computational graph.  
 

Calculate the 
𝜹𝒇ሺ𝒙,𝒚,𝒛ሻ

𝜹𝒙
  𝒂𝒏𝒅 

𝜹𝒇ሺ𝒙,𝒚,𝒛ሻ

𝜹𝒚
 𝒂𝒏𝒅 

𝜹𝒇ሺ𝒙,𝒚,𝒛ሻ

𝜹𝒛
  and show all the 

numerical values of the backward pass. 
 
Show all the numerical values as they flow in the forward and backward 
path. 
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1. Consider the expression:  𝒇ሺ𝒙ሻ ൌ
ሺ𝒙ି𝒚ሻ

𝒚
൅ሺ𝒙 ∗ 𝒚ሻ  

Given the inputs                  𝒙 ൌ 𝟐𝟓,       𝒚 ൌ 𝟓 
Draw the computational graph.  
 

Calculate the 
𝜹𝒇ሺ𝒙,𝒚ሻ

𝜹𝒙
  𝒂𝒏𝒅 

𝜹𝒇ሺ𝒙,𝒚ሻ

𝜹𝒚
    

Show all the numerical values as they flow in the forward and backward 
path. 

 


