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Abstract : The following example illustrates slow

convergence of the Newton-Raphson method due to an
inflection point occuring in the vicinity of the root.

m INPUTS: Enter the Following
Functionin f[x] O

in@g34i= f[x_1:=(x-1)"3
Range of 'x' you want to see the function

In[435]:= Xpegin = -2,
Xend = 4,

In437:= curve = Pl ot [f [X], {X, Xbegin, Xend}, Pl oOtLabel -
"Entered function on given interval", TextStyle - {FontSize » 11}1;

Entered function on given interval
0.6 -
0.4 !

0.2 |

Initial guess



2 nbm_gen_nle_sim_newpitinfl.nb

Inf438:= X0 = -1;
Maximum number of iterations
In[439]:= nnax| mum = 10,

Because this method uses a line tangent to the function at the initial guess, we must cal cul ate the derivative of the function
to find the slope of the line at this point. Here we will define the derivative of the function f (x) as g(x).

in40:= g[x_1:=F"[X]

lteration 1

ina1):= X1 = x0 -f [x0] /g [x0]

1
oufaal)= - =

In[442]:= €4 = Abs[ (x1 -x0) /x1%100]
outj442]= 200

in4a3;= tanline[x ] :=f[x0]+ ((0-f[x0])/ (x1-x0)) % (x -x0)

in444l= tline =Plot[tanline[x], {x, -1.5, 0.5}];
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in445:= Show[curve, tline, Graphics[Line[{{x0, 2}, {x0, -20}}11,
Graphi cs[Line[{{x1, 2}, {x1, -20}}1], Axes » True, Pl ot Range » Al |,
Pl ot Label - "Entered function on given interval wi th upper and
| ower guesses and estinmated root", TextStyle - {FontSize » 11}];

| function on given interval with upper and | ower guesses and esti nmated

10/

lteration 2

infas6):= X2 = x1 -f [x1] /g[x1]

out[446] 1
u = =
9

In[447]:= €4 = AbS[ (X2 -x1) /x2 %100]
out4471= 400

inagl= tanline[x ] :=f[x1]+ ((0-f[x1])/ (X2-x1)) % (X -x1)

in491= tline=Plot[tanline[x], {x, -1, 1}]1;
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ings0:= Show[Gr aphi cs[Li ne[{{x1, 2}, {x1, -20}}]11, curve,
Graphi cs[Line[{{x2, 2}, {x2, -20}}1], tline, Axes - True,
Pl ot Label » "Entered function on given interval wi th upper and
| ower guesses and estinmated root", TextStyle - {FontSize » 11}];

d function on given interval with upper and | ower guesses and esti mated
6 L

lteration 3

In51:= X3 = X2 -f [x2] /g[X2]

out[451]= 11
T 27

In[452:= €4 = AbS[ (X3 -x2) /x3%100]
800

Out[452]= T

ing53;:= tanline[x ] :=f[x2] + ((0-f [X2]) / (X3 -X2)) * (X -X2)

ings41= tline=Plot[tanline[x], {x, -1, 1}1;
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ings5:= Show[Gr aphi cs[Li ne[{{x2, 2}, {x2, -20}}]1, curve,
Graphi cs[Line[{{x3, 2}, {x3, -20}}1], tline, Axes - True,
Pl ot Label » "Entered function on given interval wi th upper and
| ower guesses and estinmated root", TextStyle - {FontSize » 11}];

function on given interval wth upper and | ower guesses and esti nmated

lteration 4

ings6]:= X4 = x3 -f [x3] /9[x3]

49

Out[456]: ﬁ

In(457):= €4 = ABS[ (X4 - x3) /x4 »100]

1600

outsT= 75

ingsg:= tanline[x 1:=f[x3]+ ((0-f[x3])/ (X4-%x3)) % (X -x3)

ngs91= tline=Plot[tanline[x], {x, -0.1, 1.1}]1;
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inge0:= Show[G aphi cs[Li ne[{{x4, 2}, {x4, -20}}]11, curve,
Graphi cs[Line[{{x3, 2}, {x3, -20}}1], tline, Axes - True,
Pl ot Label » "Entered function on given interval wi th upper and
| ower guesses and estinmated root", TextStyle - {FontSize » 11}];

| function on given interval with upper and | ower guesses and esti mated
1.5

~0.5 |

Summary

m Value of root as a function of iterations

Here the Newton-Raphson method algorithm is applied to generate the values of the roots, thrue error, absolute relative true
error, approximate error, absolute relative approximate error, and the number of significant digits at least correct in the
estimated root as a function of number of iterations.

in4e11:= Cl ear [xr;

in4621:= Set Preci sion[xr, 40]

out[462]= Xr

in[463:= Array [Xr, Npaxinml;
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inia6ap= For [i = 1; xr [0] = X0, i <= Npaximm | ++,
Xr[i]=xr[i =11 -f[xr[i -1]1/9[xr[i =111 //N]

ines:= Xrplot =Table[xr [i1, {i, 0, Nuaximum}1;

m Absolute relative approximate error
in@4e6l:= Array[ea, Npaximuml;
in4671:= For [i =1, | <=Nmaximum | ++, €a[i ] = AbsS[(Xr[i ] -xr[i -171) /xr[i]*100]]
ines):= ea[0] = xO0;
in69:= eapl ot = Tabl e[eali 1, {i, O, Npaximum-1}1;

ing70:= Li st Pl ot [eapl ot, Pl otJoined - True,
Pl ot Range -> Al l, AxesOrigin-> {1, Mn[eaplot ]},
Pl ot Label ->"Absolute relative approxi mate error
as a function of nunber of iterations"];

Absol ute rel ative approxinate error as a function of nunber of iterations
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