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Series expansions for the T1-89/92+
Author: Bhuvanesh Bhatt (bbhatt1@towson.edu)
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nSeries(f(x), X, Xo, N [,f])
cdculates anumerica series expangon of f(x) aout the point X = Xg to order n.

Here are some examples (in Foat-4 precison):

e[ ebralcate ot her Franto|cies Us| |

B zeries z,x o, 2

{1_._28955 14_i 1__1.545'15_i »
wl wl 3 ®
HATH FAD AOTO FONC 1730

Thefunction 1/In(x) has asingularity a x = 0, S0 its negative-power series never
termi netes
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This cdculation does't work, because of infinities that crop up in intermediate steps.
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However, in some cases you can get aresult by varying the radius used:
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Here is another example where the series expansion has an imaginary part:
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Currently, there can be no symboalic variables except the independent varigble:
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Hereisthe Laurent series of €% about x = O:
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The function Ltan(x) has a smple pole, because the only nonzero negeative- power
coefficient isthat of 1/x:
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Here, the radiusistoo large, and so we get an incorrect vaue for the residue (-1.917):
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Reduci ng theradiusgivesa more accurate vaue (the exact value is-p2/3):
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What s New:
The“List must be numeric” problem when evaluating nseries(In(1+s0rt(x)),x,0,2) has
been fixed.

=  The“Lig musgt be numeric” problem when using a varigble other than x for the
expangon has been fixed.

= The bug with incorrect imaginary part in results has been fixed.

Notes:

» nSeieq)) returnsalist, because the AMS automatically combinesthe red and
imaginary partsinto the form rea part+imagpart-i. If you wish, you can use sum() to
sum the ligt and get the “find” result.

= Therewill often be smal nonzero components in the result.

» Thedefault for the radius (r) argument in the nSerieg() function is 1. Y ou can change
it, but take care that you don’t set it too small (cancellation errors can occur) or too
large (artificia poles can sart appearing).

Thanksto:

= EW, foringpiraion ©

=  KevinKofler, for histip on usng “volaile ES” to refresh its vaue when cdled
= My friendsfrom the Tl discusson groups

Future plans:

»  Implement rounding mechanism for smal nonzero coefficients

= Agymptotic expangons (numerica)

= Symboalic series expansons (more generd than the built-in taylor() function)

Disclaimer:
Although this program has been tested, it is still remotely possible that it may crash or
hang. | am not responsible for any damage done to your calculator. To reset it, press:
[2nd][LOCK][ON] on the TI-92 Plus,
[2nd][LEFT][RIGHT][ON] on the TI-89
If this doesn't reset the calculator, take out a battery, press and hold [(-)][)] while you
insert the battery. Of course, this does not mean your calculator will definitely crash or
hang © In fact, you should be able to bresk a calculation by pressing [ON].
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