Math 21 Maple Commands
Derivatives

Maple computes derivatives symbolically using the diff command.  To differentiate an expression or function with respect to x, type diff( the function, x).  (Remember you can alter the input any time and find the associated output by pressing Enter.)  For example:

> diff(x^3,x);
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> f:=x->x*sin(x);
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> diff(f(x),x);
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> diff(f,x);
[image: image4.wmf]0


Notice that diff(f, x) gave 0 as the answer.  When using diff, functions must be written as f(x) while here f is viewed as a constant.  
To compute higher order derivatives is simple, just replace x with x$n where n is the order derivative you want to compute.

> diff(f(x),x$2);
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> diff(f(x),x$5);
[image: image6.wmf] + 

5

(

)

sin

x

x

(

)

cos

x


Integrals

Maple can compute both definite and indefinite integrals symbolically using the int command.  The syntax for indefinite integrals is identical to the syntax for differentiation.  To find[image: image7.wmf]d

ó

õ

ô

ô

x

(

)

sin

x

x

 , we can simply type as follows:

> int(x*sin(x),x);
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> int(5*x/(x^2-3),x);
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> int(x*exp(x^2),x);
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Notice that as with other tables of integrals, the " + C" must be supplied by the user.  Definite integrals are not much harder, but do require specifying the limits of integration.  This is done in the same manner as indicating the domains of variables in graphing functions.

> int(x*sin(x),x=0..3);
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Of course, if we want a decimal approximation for this exact answer we can use the evalf command.

> evalf(%);
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Partial Fractions

Finding the partial fraction decomposition of a rational expression is accomplished with the convert command.  The convert command has other uses so there must be a part of the syntax that directs it to convert to a partial fraction decomposition.  This is the parfrac option.  For example, to express [image: image13.wmf] + 
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 in partial fraction form, we type:
> convert((x+1)/(x^2+x-6),parfrac,x);
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This works even if a long division is required first.  For example:

> convert((x^3+1)/(x^2+x-6),parfrac,x);
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