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The Taylor Series Expansion and An
Introduction to Mathematica

a Purpose:

Our first excursion into Mathematica will be simple, for more detail on Mathematica | suggest Wolfram, S. Mathematica: A
System for Doing Mathematics on Computer or Blachman, N. Mathematica: A Practical Approach. The purpose of this
notebook isto show the remainder term of a second order Taylor series expansion of a quadratic funciton.

a The Mathematics
Thefirst step is to declare athird order function. In this function x1 is the variable and a,b, and c are parameters.

In[1]:= gl =x1%+ax1?+bxl+c

out[1]= c+bx1l+ax1?+x18

Given the original function, the second order Taylor expansion forg(x1) at x0is:
1
In[2]:= fgl=1x0%+ax0?+bx0+cM+13x0%+2ax0+bMHx1-x0L + A%M H6 X0 + 2 aL Hx1 - xOL?

1
out[2]= c+bx0+ax0?+x0%+Hb+2ax0+3 x02LH—x0+x1L+AA2AA H2 a + 6 xOL H-x0 + x1L?

A useful exerciseto learn Mathematicais to automate the derivation fromthe first equation, but this will be left to the stu-
dent. Note that the firsttermon the right hand side of the equation is smply g(x0). Instructing Mathematicato smplify this
expression yields:

In[3]:= Sinplify@fglD

out[3]= ¢ +x0%-3x0%x1+3x0x1%+x1Hb+axlL
Subtracting this result fromthe orginal expression g(x1) yields the error of approximation:
In[4]:= gl-fgl

1
Qut[4]= -bx0-ax0?-x0%+bx1+ax1?+x1%-Hb+2ax0+3x0%LH-x0+x1L- AgA H2 a + 6 XOL H-x0 + x1L2

In[5]:

Sinmpli fy@¥®

—Hx0 - x1L3

out [ 5]



TaylorSeries.nb

Note that if x1-x0<1 then the error term converges to zero faster than x1 approaches x0.



