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5-1a 
Definition: (vector field) 

• A vector field is a function whose set of inputs are points and whose outputs are 
vectors. 

Exercise: 

• Sketch the vector field 𝐅. 

𝐅(𝑥, 𝑦) =
1

2
𝑥 𝐢 + 𝑦 𝐣 

 

5-1b 
• The gradient as a vector field 

Definitions: (conservative vector field and potential function) 
o If 𝐅 = 𝛁𝑓 for some function 𝑓, then 𝐅 is a conservative vector field with 

potential function 𝑓 

Exercises: 

• Find the gradient vector field of 𝑓. 

𝑓(𝑥, 𝑦, 𝑧) = 𝑥2𝑦𝑒𝑦 𝑧⁄  
• Find the gradient vector field 𝛁𝑓 of 𝑓 and sketch it. 

𝑓(𝑥, 𝑦) =
1

2
(𝑥2 − 𝑦2) 
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