
Chapter 9:

Vector Differential Calculus.

Grad, Div., Curl 

E. Kreyszig
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9.1. Vectors in 2-Space and 3-Space 
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Components of a Vector 
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Vector Addition, Scalar Multiplication 
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9.2. Inner Product (Dot Product) 
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9.3. Vector Product (Cross Product) 



21



22



23



24



25



26



27



28

Scalar Triple Product 
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9.4. Vector and Scalar Functions and Their Fields.

Vector Calculus: Derivatives 
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Vector Calculus 
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?
Partial Derivatives of a Vector Function 
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9.5. Curves. Arc Length. Curvature. Torsion 
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Tangent to a Curve 
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Length of a Curve 
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Curves in Mechanics. Velocity. Acceleration 
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9.6. Calculus Review:

Functions of Several Variables 

Chain Rules 
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Partial Derivatives on a Surface 
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Mean Value Theorems 

For a function (x, y) of two variables 

For a function (x) of a single variable 
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9.7. Gradient of a Scalar Field.

Directional Derivative
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Directional Derivative
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Gradient Is a Vector. Maximum Increase
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Gradient as Surface Normal Vector
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9.8. Divergence of a Vector Field
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9.10. Curl of a Vector Field
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