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10.5: Mathematical Formulas - Vector Operators
This section contains a summary of vector operators expressed in each of the three major coordinate systems:

e (Cartesian (z,y,2)

e cylindrical (p,9,2)

e spherical (7,6,¢)

Associated basis vectors are identified using a caret (") over the symbol. The vector operand A is expressed in terms of
components in the basis directions as follows:

o Cartesian: A =xA, +yA, +zA,
o cylindrical: A =pA, + q§A¢ +zA,
o spherical: A =+4, +0 Ay + $A¢

Gradient

Gradient in Cartesian coordinates:

Gradient in cylindrical coordinates:
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Gradient in spherical coordinates:
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Divergence

Divergence in Cartesian coordinates:

Divergence in cylindrical coordinates:
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Divergence in spherical coordinates:
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Curl

Curl in Cartesian coordinates:
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Curl in cylindrical coordinates:
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Curl in spherical coordinates:
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Laplacian
Laplacian in Cartesian coordinates:
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Laplacian in cylindrical coordinates:

2 10 ( Of\ 10 8
v f_p3p< Pop) T2 ogr T oa2
Laplacian in spherical coordinates:
2p 10 (20f
V= r2 Or " or
1L _0(9f sin
r2 sinf 06 \ 06
1 02 o°f
r2sin § 0¢?

This page titled 10.5: Mathematical Formulas - Vector Operators is shared under a CC BY-SA 4.0 license and was authored, remixed, and/or
curated by Steven W. Ellingson (Virginia Tech Libraries' Open Education Initiative) .
e 10.5: Mathematical Formulas - Vector Operators by Steven W. Ellingson is licensed CC BY-SA 4.0. Original source:
https://doi.org/10.21061/electromagnetics-vol-1.

https://phys.libretexts.org/@go/page/97194



https://libretexts.org/
https://creativecommons.org/licenses/by-sa/4.0/
https://phys.libretexts.org/@go/page/97194?pdf
https://phys.libretexts.org/Courses/Berea_College/Electromagnetics_I/10%3A_Appendices/10.05%3A_Mathematical_Formulas_-_Vector_Operators
https://creativecommons.org/licenses/by-sa/4.0
https://www.faculty.ece.vt.edu/swe/
https://vtechworks.lib.vt.edu/handle/10919/70959
https://eng.libretexts.org/@go/page/9416
https://www.faculty.ece.vt.edu/swe/
https://creativecommons.org/licenses/by-sa/4.0/
https://doi.org/10.21061/electromagnetics-vol-1

