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Abstract : This simulation shows how the bisection method
for finding roots of an equation f[x] 0O works.

m INPUTS: Enter the Following

Functionin f[x] O

1= f[X_]:=Xx"3-0.165%Xx"2 +3.993 % 10" -4

Range of 'x' you want to see the function

In[92:= Xp = -0. 02;
Xe = 0.12;

inp4l:= curve = Pl ot [f [X], {X, Xp, Xe}, Pl otLabel »
"Entered function on given interval", TextStyle - {FontSize » 11}1;
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5= X; = 0. 0;

Upper initial guess

6= Xy = 0. 11;

m SOLUTION
inE7l:= maxi =f [xp];
mni =f[Xp];
step = (Xe -Xp) /10;

Do[If[f[i]> maxi, maxi =f [i]];
Iffli]<mni, mni =f[i1], {i, Xp, Xe, Step}l;
tot = maxi -mni;
mni =mni -0.1xtot;
maxi = maxi + 0.1=xtot;
Check first if the lower and upper guesses bracket the root of the equation
infoal= f [X) ]
out104]1= 0. 0003993

infosl:= f [Xy]

outf05)= -0. 0002662

In[106]:= Yo% 980

ouf106)= ~1. 06294 x 10~/
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inf1o71:= Show[G aphi cs[Li ne[{{xy, maxi }, {Xy, mni}}]]1, curve,
Graphi cs[Line[{{x;, maxi }, {X;, mini}}]], Axes - True, Pl ot Label -

"Entered function on given interval with upper and | ower guesses",
Text Styl e » {Font Si ze » 11}7;

Entered function on given interval wth upper and |ower guesses
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lteration 1

New estimate of root

In[108]:= X; = (Xy +X;) /2
out1o8]= 0. 055

Finding the value of the function at the lower and upper guesses and the estimated root
info9l:= f [X) ]

out109= 0. 0003993

inp1ol= f [Xy]

ou110l= -0. 0002662
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inpa11= f [Xr ]

ou111}= 0. 00006655

inf1121:= Show[Gr aphi cs[Li ne[{{Xy, nmaxi }, {Xy, mni}}11],
curve, Graphics[Line[{{x;, maxi }, {X;, mini}}]1],
Graphi cs[Line[{{X,, maxi }, {X;, mini}}]], Axes -» True,

Pl ot Label -» "Entered function on given interval w th upper and
| ower guesses and estinmated root", TextStyle - {FontSi ze » 9}7;

Enteredfunctionon giveninterval with upper and | ower guesses and esti nat edr oot
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Check the interval between which theroot lies. Does it liein (X, ) or (X ,%y)?

inpasy= | [f[X, ] *f [Xy] 20, X| =X;, Xy =Xr1;

In[114]:= Xy
ou1141= 0. 11
In[115]:= X

ou115]1= 0. 055

Store the value of the previous guessin X, to calculate absolute relative approximate error.

In[116]:= Xp = X,
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lteration 2

New estimate of root

In[117):= X; = (X| +Xy) /2
ouf117)= 0. 0825

Finding the value of the function at the lower and upper guesses and the estimated root
inpisl= f [X) ]

outf118]= 0. 00006655
ina19l= f [Xy]

ouf119)= -0. 0002662

inf1201:= f [X; ]
ou1201= -0. 000162216

Absolute relative approximate error, Abg 4].
In[121]:= €5 = ADS [ (X; - Xp) /X, *100]
outf121)= 33. 3333
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in[1221= Show[G aphi cs[Li ne[{{xy, maxi }, {Xy, mni}}11,
curve, Graphics[Line[{{x;, maxi }, {X;, mini}}]1],
Graphi cs[Line[{{X,, maxi }, {X;, mini}}]], Axes -» True,
Pl ot Label » "Entered function on given interval wi th upper and
| ower guesses and estinmated root", TextStyle - {FontSize » 11}];

inction on given interval wth upper and |ower guesses and estimated
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Check the interval between which theroot lies. Does it liein (X, ) or (X ,%y)?

inp23y= | [f[X, ] %f [Xg] 20, X| =X;, Xy =Xr1;

In[124]:= Xy

oui124]1= 0. 0825

In[125]:= X

oui125)1= 0. 055

Store the value of the previous guessin X to calculate absolute relative approximate error.

In[126]:= Xp = X,
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lteration 3

New estimate of root

In[127):= X; = (X| +Xy) /2
outf127)= 0. 06875

Finding the value of the function at the lower and upper guesses and the estimated root
inp28l= f [X) ]

outf128]= 0. 00006655
inf291:= f [Xy]

ouf129]= -0. 000162216

inf30l= f [X; ]
outj130)= -0. 0000556316

Absolute relative approximate error, Abg 4].
In[131]:= €5 = ADS [ (X; - Xp) /X, *100]

outf131)= 20.
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in[1321= Show[G aphi cs[Li ne[{{xy, maxi }, {Xy, mni}}11,
curve, Graphics[Line[{{x;, maxi }, {X;, mini}}]1],
Graphi cs[Line[{{X,, maxi }, {X;, mini}}]], Axes -» True,
Pl ot Label » "Entered function on given interval wi th upper and
| ower guesses and estinmated root", TextStyle - {FontSize » 11}];

nction on given interval wth upper and |ower guesses and estimted
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Check the interval between which the root lies. Doesit liein (X, ) or (X ,%,)?

nassl= L [F[X ] %f [Xu] 20, X| =X;, Xu=Xr1;

In[134]:= Xy

outf134)= 0. 06875

In[135]:= X

outf135]= 0. 055

Store the value of the previous guessin x,to calculate absol ute relative approximate error.

In[136]:= Xp = Xr,
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lteration 4

New estimate of root
IN[137):= Xy = (X| +Xy) /2

outf137)= 0. 061875

Finding the value of the function at the lower and upper guesses and the estimated root
ina3sl= f [X) ]

outf138]= 0. 00006655

in39l:= f [Xy]

outf139)= -0. 0000556316

inf40l= f [X; ]

ouf140= 4. 48433 x10°°

Absolute relative approximate error, Abg ,].
In[141]:= €5 = ADS [ (X; - Xp) / Xr *100]
outi141)= 11. 1111
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inf1421= Show[G aphi cs[Li ne[{{xy, maxi }, {Xy, mni}}11,
curve, Graphics[Line[{{x;, maxi }, {X;, mini}}]1],
Graphi cs[Line[{{X,, maxi }, {X;, mini}}]], Axes -» True,
Pl ot Label » "Entered function on given interval wi th upper and
| ower guesses and estinmated root", TextStyle - {FontSize » 11}];

iInction on given interval wth upper and |ower guesses and estinmated
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Check the interval between which the root lies. Doesit liein (X, ) or (X ,%,)?

inpasy= | [f[X, ] *f [Xy] 20, X| =X;, Xy =Xr1;

In[144]:= Xy

outf144)= 0. 06875

In[145]:= X

outf145)= 0. 061875

Store the value of the previous guessin x,to calculate absol ute relative approximate error.

In[146]:= Xp = Xr,
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lteration 5

New estimate of root

In147= X = (X| +Xy) /2

outf147)= 0. 0653125

Finding the value of the function at the lower and upper guesses and the estimated root
4= f [X) ]

ou14gl= 4. 48433 x10°°

in49l:= f [Xy]
outf149)= -0. 0000556316

in(as0l:= f [Xr ]

outf150)= -0. 0000259392

Absolute relative approximate error, Abg ,].

In[151:= €5 = ADS [ (X; - Xp) / Xr *100]
outf151= 5. 26316
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inf1521= Show[G aphi cs[Li ne[{{xy, maxi }, {Xy, mni}}11,
curve, Graphics[Line[{{x;, maxi }, {X;, mini}}]1],
Graphi cs[Line[{{X,, maxi }, {X;, mini}}]], Axes -» True,
Pl ot Label » "Entered function on given interval wi th upper and
| ower guesses and estinmated root", TextStyle - {FontSize » 11}];

unction on given interval wth upper and |ower guesses and estinmated
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Check the interval between which theroot lies. Does it liein (X, ) or (X ,%y)?

inas3l= | [F[X, ] *f [Xg] 20, X| =X;, Xy =Xr1;

In[154]:= Xy

ou1541= 0. 0653125

In[155]:= X

ou1551= 0. 061875

Store the value of the previous guessin X, to calculate absolute relative approximate error.

In[156]:= Xp = X,



