GCD - (G)radient (C)url (D)ivergence

This document assumes you already know what gradient, curl and divergence are, and when to use them.  This document is only intended as an overview of the syntax involved in using these tools on the TI-89/92 calculators.

Gradient:

grad() takes three arguments.  The first must be a scalar function.  The second is a list of the variables that the coordinate system uses.  They will be in standard format.  For example: {x,y,z} for rectangular or {�,‘,z} for cylindrical.  The last argument is the coordinate system being considered.  The valid options are "r" - rectangular, "c" - cylindrical, "s" - spherical.  Below is an example of how to use grad() in each coordinate system:

rectangular

grad(x^2+2*x*y+z^3,{x,y,z},"r")


This returns:

[2*x+2*y,2*x,3*z^2]

cylindrical

grad(�*‘*z,{�,‘,z},"c")


This returns

[‘*z,z,�*z]

spherical

grad(r*ˆ*‘,{r,ˆ,‘},"s")


This returns

[ˆ*‘,‘,ˆ/sin(ˆ)]

Curl:

curl() takes three arguments.  The first must be a vector function.  The second is a list of the variables that the coordinate system uses.  They will be in standard format.  For example: {x,y,z} for rectangular or {�,‘,z} for cylindrical.  The last argument is the coordinate system being considered.  The valid options are "r" - rectangular, "c" - cylindrical, "s" - spherical.  Below is an example of how to use curl() in each coordinate system:

rectangular

curl([x*y*z,3*x^2*y^3*z,x*y*z^2],{x,y,z},"r")


This returns:

[x*z^2-3*x^2*y^3,x*y-y*z^2,x*(6*y^3*z-z)]

cylindrical

curl([�*‘^3*z, �^2*‘^2*z, 2*�*‘*z^3],{�,‘,z},"c")


This returns:

[2*z^3-�^2*‘^2,�*‘^3-2*‘*z^3,3*(�-1)*‘^2*z]

spherical

curl([3*r*ˆ^2*‘, r*ˆ^3*‘^2, r*ˆ*‘],{r,ˆ,‘},"s")


This returns:

[ªˆ*(3*ˆ*‘^2-‘*cos(‘)-sin(‘))/(sin(‘)),-2*ˆ*‘*(sin(‘)-3)/(sin(‘)),2*ˆ^3*‘^2-3*ˆ^2]

(yea, pretty result)

Divergence:

div() has the same syntax as curl(), but div() returns the divergence of the vector, instead of the curl.

If you find any problems, please send a bug report to tipds@yahoo.com
Jay Myers reserves all rights to this program.
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