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Abstract : This simulation illustrates a pitfall of the Newton-
Raphson method where one is getting oscilation around a
local maxima or minima of a function.

m INPUTS: Enter the Following

Functionin f[x] O

in@e7:= f[X_]1:=x"2+2

Range of 'x' you want to see the function
In[488]:= Xpegin = -3,
Xend = 3;
Inoo:= curve = Pl ot [f [X], {X, Xbegin, Xend}, Pl oOtLabel -
"Entered function on given interval", TextStyle - {FontSize » 11}1;

Entered function on given interval




nbm_gen _nle_sim_newpitosci.nb

Initial guess
Inf491]:= X0 = -1;
Maximum number of iterations
In[492]:= nnax| mum = 100,

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).

In493i= gx_1:="f" [Xx]

lteration 1

inf494:= X1 = x0 - f [x0] /g [x0]

out[494]= L
2

In[495]:= €4 = Abs[ (X1 -x0) /x1%100]
out4951= 300

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

ini4971:= tline =Plot [tanline[X], {X, Xpegin, Xend}I;
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in498:= Show[G aphi cs[Line[{{x0, 1}, {x0, -1}}1], curve,
Graphi cs[Line[{{x1, 1}, {x1, -1}}11, 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

-2.5}

lteration 2

Inf499:= X2 = x1 -f [x1] /g[x1]

out[499]= !
T4

In[500l:= €5 = ABS[ (X2 - x1) /X2 %100]

900

oufs00l=  —=

inBo1:= tanline[x 1:=f[x1] + ((0-f[x1])/ (Xx2-x%x1)) % (X -x1)

inso2:= tline="Plot[tanline[X], {X, Xbegin, Xend}];
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inBo3:= Show[G aphi cs[Line[{{x1, 1}, {x1, -1}}1], curve,
Graphi cs[Line[{{x2, 1}, {x2, -1}}11, 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 nated
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Iteration 3
In5o4:= X3 = X2 -f [x2] /g[Xx2]
Out[504]= E
B BT
In[505]:= €5 = ABS[ (X3 -x2) /x3 %100]
Out[505]= 8100
ut[505]= 7

inBosl:= tanline[x 1:=f[x2] + ((0-f[x2])/ (X3 -X%X2)) % (X -Xx2)

inso7:= tline="Plot[tanline[X], {X, Xbegin, Xend}];
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inBogl:= Show[Gr aphi cs[Line[{{x3, 1}, {x3, -1}}1], curve,
Graphi cs[Line[{{x2, 1}, {x2, -1}}11, 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

lteration 4

InB09= X4 = x3 -f [x3] /g[x3]

5983

ous09l= oo

In510:= €4 = AbS[ (X4 -x3) /x4 %100]

656100

OUt[SlO]z W

inB11:= tanline[x _1:=f[x3]+ ((0-f[x3])/ (X4-%x3)) % (X -x3)

in12:= tline =Plot [tanline[X], {X, Xpegin, Xend}]:
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inB13:= Show[G aphi cs[Line[{{x3, 1}, {x3, -1}}1], curve,
Graphi cs[Line[{{x4, 1}, {x4, -1}}11, 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

lteration 5

n5141= X5 = x4 - f [x4] /7 g[x4]

28545857

OuSI4 55783264

In[515]:= €5 = ABS [ (X5 - x4) /x5 %100]

4304672100

Ouls1SE  —5 8545857

insiel= tanline[x ] :=f[x4] + ((0-f [x4]) / (X5 -%X4)) % (X -Xx4)

in171= t1ine = Plot [tanline[Xx], {X, Xpegin, Xend}I;
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inB18:= Show[G aphi cs[Li ne[{{x5, 1}, {x5, -1}}1], curve,
Graphi cs[Line[{{x4, 1}, {x4, -1}}11, tline, Axes - True,
Pl ot Label » "Entered function on given interval wi th upper and
| ower guesses and estinmated root", TextStyle - {FontSize » 11}];

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

Summary

m Value of root as a function of iterations

Here the Newton-Raphson method a gorithm 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.

ini191:= Cl ear [xr;
In[520]:= Array [Xr, Npaxi muml;

injs211:= For [i =1; Xr [0] = X0, | <= Npaxinum | ++,
Xr[i]=xr[i =11 -f[xr[i -1]1/9[xr[i =111 //N]
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inB221= Xrplot =Table[xr [i 1, {i, O, Nuaxi mum}1;

m Absolute relative approximate error
in[523]:= Array[ea, Npaxi muml;
infs241:= For [i =1, | <=Numaximum | ++, €a[i ] = Abs[(Xr[i ] -xr[i -171) /xr[i]*100]]
in525:= eapl ot = Tabl e[eali ], {i, O, Nmaximum-1}1;

ini26:= Li st Pl ot [eapl ot, Pl otJoined -» True,
Pl ot Range -> Al l, AxesOrigin-> {1, MnJ[eaplot ]},
Pl ot Label ->"Absolute relative approxi mate error
as a function of nunber of iterations"];

Absolute relative approxinate error as a function of nunber of iterations
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