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Regula-falsi Regula-Falsi method: At the start of all iterations of the
method. method, we require the interval in which the root lies. Let the
Prajapati root of the equation f(x) =0, lie in the interval (zx_1,xy),
that is, fr_1fx <0, where f(zr_1) = fr_1, and f(zx) = f.
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B @I% Then, P(zk_1, fx—1), Q(zk, fr) are points on the curve
Frelapat f(z) = 0. Draw a straight line joining the points P and Q.
LNJPIT, The line PQ is taken as an approximation of the curve in the

Chapra

interval [z;_1,x]. The equation of the line PQ is given by

y—fr  _ _z—axg
fe—1—Ffx Tp—1—Tk

The point of intersection of this line PQ with the x—axis is
taken as the next approximation to the root. Setting y = 0,
and solving for x, we get

[ O T S .
=Tk (fk—l_fk) fe= @k (fk_fk—1> Jr
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Dr. G Thus the (k 4 1)** iteration will be

Prajapati

S Trp—1fk — Trfe-1
LT v =k~ (F72) fe = R

This method is also called linear interpolation method or
chord method or false position method.

Locate the intervals which contain the positive real roots of the
equation 2% — 3z + 1 = 0. Obtain these roots correct to three
decimal places, using the method of false position.
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Solution: We form the following table of values for the
LNJPIT, .
Chapra funCtlon f(x)

z (0] 12| 3
fl) |1-1(3]|19

There is one positive real root in the interval (0, 1) and another
in the interval (1,2). There is no real root for z > 2 as
f(z) >0, for all x > 2.
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LNJPIT, First, we find the root in (0,1). We have g = 0,21 =1, fy =

Sl )0 L - fo) - £~ 1

2y — rofi —xifo  (0)(=H)-MH@A) 1 05

fi—fo (—1) - (1) 2

Now, fa = f(x2) = f(0.5) = —0.375. Since, f(0)f(0.5) <0,
the root lies in the interval (0,0.5).
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ofo —2fo _ (0)(=0-375) — (0.5)(1)
f2—fo (—0.375) — (1)

Now, f3 = f(x3) = f(0.36364) = —0.04283. Since,
£(0)£(0.36364) < 0, the root lies in the interval (0,0.36364).

 wofs—asfo  (0)(—0.04283) — (0.36364)(1)
U RS (—0.04283) — (1)

Now, fa = f(z4) = f(0.34870) = —0.00370. Since,
£(0)£(0.34870) < 0, the root lies in the interval (0,0.34870).

g = — 0.36364
LNJPIT,
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= 0.34870

Dr. G.K. Prajapati LNJPIT, Chapra Regula-falsi method...



Regula-falsi
method...

Dr. G.K.
Prajapati

e wofi—zafo (0)(~0.00370) — (0.34870)(1)
S 55, (om0

Now, f5 = f(a5) = f(0.34741) = —0.00030. Since,
£(0)£(0.34741) < 0, the root lies in the interval (0,0.34741).

 mofs —asfo  (0)(—0.00030) — (0.34741)(1)

T TR f (~0.00030) — (1)
0.347306
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LNJPIT,

ST Now, |xg — x5| = |0.34730 — 0.34741] = 0.0001 < 0.0005.
The root has been computed correct to three decimal places.
The required root can be taken as x = x¢ = 0.347306. We may
also give the result as 0.347, even though x4 is more accurate.
Note that the left end point z = 0 is fixed for all iterations.
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Now, we compute the root in (
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3.

,2). We have
)=-1fi=f(z1)=[f(2) =

wofi—aufo _ (DE) - @)(-1)
fi—fo (3)—(-1)

Now, fo = f(z) = f(1.25) = —0.796875. Since,

f(1.25)f(2) < 0, the root lies in the interval (1.25,2).

=1.25
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Prajapati Caafi —aife (1.25)(3) — (2)(—0.796875)
e fi—fo (3) — (—0.796875) = L4007
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Now, f3 = f(x3) = f(1.407407) = —0.434437. Since,
£(1.407407) f(2) < 0, the root lies in the interval (1.407407, 2).
Similarly, we get x4 = 1.482367, x5 = 1.513156,

xe = 1.525012, x7 = 1.529462, xg = 1.531116, z9 = 1.531729,
x10 = 1.531956.

Now, |10 — z9| = |1.531956 — 1.53179| = 0.000227 < 0.0005.
The root has been computed correct to three decimal places.
The required root can be taken as x = x19 = 1.531956. Note
that the right end point = = 2 is fixed for all iterations.
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Find the root correct to two decimal places of the equation
iz xe® = cos x, using the method of false position.

Solution: Define f(z) = cosxz — ze® = 0. We form the
following table of values for the function f(x).

X

1

f(z)

1

-2.17798

o :0,1‘1 =1.
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A root of the equation lies in the interval (0,1). Let
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LNJPIT, _ zof1 — x1fo _ (0)(—2.17798) — (1)(1)
e T h—fo  (—217798) — (1)

Now, fo = f(z2) = f(0.31467) = 0.51986. Since,
£(0.31467) f(1) < 0, the root lies in the interval (0.31467,1).

_xafi —aifo  (0.31467)(—2.17798) — (1)(0.51986)

BT TR (—2.17798) — (0.51986) -
0.44673

= (0.31467

Now, f3 = f(z3) = f(0.44673) = 0.20354. Since,
£(0.44673) f(1) < 0, the root lies in the interval (0.44673,1).
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UETRR (—2.17798) — (0.20354)
Chapeal 0.49402

Chapra

Now, fi = f(x4) = £(0.49402) = 0.07079. Since,
£(0.49402) f(1) < 0, the root lies in the interval (0.49402,1).

Caafi—mfy (0.49402)(—2.17798) — (1)(0.07079)
TR (—2.17798) — (0.07079) -

0.50995

Now, f5 = f(z5) = £(0.50995) = 0.02360.. Since,
£(0.50995) f(1) < 0, the root lies in the interval (0.50995,1).
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ST Similarly we get, z¢ = 0.51520, 27 = 0.51692.
Now, |z7 — z¢| = [0.51692 — 0.51520] = 0.00172 < 0.005. The
root has been computed correct to two decimal places. The

required root can be taken as x = 27 = 0.51692. Note that the
right end point x = 2 is fixed for all iterations.
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