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The proof of Theorem (2.1) by Mathematica:

We use the self-explained mathematical approach to avoid the tedious
and humdrum algebraic manipulation. Defining functions is one of the
strong features of Mathematica. Let us start with a simple example of defin-
ing the formula f(n) = n? + 4 as a function

fln_]:=n?4+4

First notice that in defining a function we use := . The symbol n is a
dummy variable and, as expected, one plugs in the data in place of n.

First, we define the Taylor’s series of f(x) as follows:

f(xr) = f'(a)(ex + c2ef + czep + cael) + O(el) In the software " Mathe-
matica” is defined as follows:

fle—] = fla(e + cae? + - - + cye?).

let us define the errors fla = f'(a), e =z —a, ew =w—a, ey = y—q,

and el = & — «, and introduce the following abbreviations used in ¢, =

% and g0 = ¢(0), g1 = ¢'(0). Note that since « is a simple zero of

f(z),the f'(a) # 0, f(a) = 0. We define

In[l]: fle_] = fla(e + c2e® + - - - + c4e?),
i) fle-,y] = 1O,
In[3]:ew =e+ ,Bf[e];y
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Appendix V. Torkashvand, M. Momenzadeh and T. Lotfi

In[4]:ey=e— Series[f[e ew{f]’yf[ew] ,{e,0,4}];
o fley]
In[5] : t = el
2
In[6] : g[t—] ZQO—i-gl*t—i—gZ*?;
In[7] : g0 = 1;
In[8] : g1 = —1;

In[9]: el = ey — g[t_] * (—=7) %

Series[f[ew’ey]+Vf[m£[f’)’\](eyiew)(eyie) ,{e,0,4}]//FullSimplify

Out[9]:e41 =

(14 Bfla)?(y + c2)(fla g2(1 + Bfla)y? — 2X + flaca(2

(=2 + g2(1 + Bfla))y + (—_42;52(1 hfl))er +2flacs)) | 4 ety

This completes the proof.





