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1-limits

return the limit as the variable v approaches a from the given direction. 

•dir - (default: None); dir may have the value ‘plus’ (or ‘+’ or ‘right’) for a limit from above, ‘minus’ (or ‘-‘ or ‘left’) 
for a limit from below, or may be omitted (implying a two-sided limit is to be computed).

•taylor - (default: False); if True, use Taylor series, which allows more limits to be computed (but may also crash in 
some obscure cases due to bugs in Maxima).

• Note
The output may also use ‘und’ (undefined), ‘ind’ (indefinite but bounded), and ‘infinity’ (complex infinity).





exampeles:







• These calculation for the exponential function shows a pretty serious annoyance in Sage: It needs to 
know whether is an

• integer, even though the result of the calculation doesn't depend on the answer to this questions

We therefore end up having to

• use Sage's assume() function to give both possible answers for the type of .



Here's one last limit, just for fun. You might think about 

how to do it by hand.

limit(x^x,x=0)

1



2-derivative

• Sage can also compute derivatives, either of expressions or of functions. 
derivative(), differentiate(), and diff() are three different names for the 
same function (or method) for doing this.









Sage can even handle differentiation rules for arbitrary functions, like this:



EXAMPLES: We differentiate a callable symbolic function:



We differentiate a polynomial:



We differentiate a symbolic expression:

Syntax for repeated differentiation:





Partial derivative notation in Sage

It’s confusing at first, but a simple example will make it clear.



I defined a function of two variables called test. When you run this in the notebook 
interface, you get:

The capital D denotes a derivative. The numbers in brackets indicate which variable the derivative is with 

respect to. In this example, 0 denotes x and 1 denotes y. 

The number of times a number is repeated indicates the order of the derivative.
D[0] is the first derivative with respect to x, D[1] is the first derivative with respect to y, D[0,0] is the second 

derivative with respect to x and D[1,1] is the second derivative with respect to y.



example

show(f)

 f.diff(x) is the partial with respect to x and f.diff(y) is the partial with respect to y. 



 If you want to take higher partials, just add in more variables. Thus f.diff(x,y) is the same as fxy. 



Implicit differentiation displays extraneous x variable.

The problem is, given y = 9*x^(1/2) - 2*y^(3/5), find dy/dx The answer is supposed to be 
dy/dx = ( 45*y^(2/5) ) / ( 10*x^(1/2)*y^(2/5)+12*x^(1/2) )

When I enter the following syntax, there is an extraneous character, (x), displayed:

http://ask.sagemath.org/question/10393/implicit-differentiation-displays-extraneous-x-variable/


Indefinite Integrals

We can use Sage to evaluate many indefinite integrals. Recall that if f is a function, then 

∫f(x) dx=F(x)+C,

where F is an antiderivative of f (assuming it has one). The syntax for integrating a function in Sage is as follows:

integral("function", "variable of integration")

where "function" is the function that you want to integrate (without the quotes) and "variable of integration" is the variable that 

you want to integrate with respect to (typically x). 
For example, if you want to find the indefinite integral of y=sin(x), then you would type:
integral(sin(x),x)



• Try typing the expression above in an empty Sage cell and then clicking "evaluate" (or typing "shift+enter").

• One thing that you should notice is that the answer is missing the constant of integration (i.e. "+C"). 
You'll just have to remember that this is always missing.

• We can also integrate functions that we have previously defined.

• In an empty Sage cell, define the function f(x)=3x2−2x3 by typing the following.

f(x)=3*x^2-2*x^3

• Next, enter the following into an empty Sage cell and evaluate it. 

integral(f(x),x)



Enter the following into a Sage cell.





EXAMPLES:









Multiple integrals in Sage



Double integral



Triple integrals



To integrate the function x2 from 0 to 1, we do 



Series and summations
An infinite series is a summation of a sequence with an infinite number of terms. 
Truncated series are useful for approximating functions. In this section, we'll look at the 
capabilities that Sage has for computing infinite sequences and computing their sums. 
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