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Numerical Finding Root

* Secant

Step 0: An initial guess g

And interval spacing j
or

Step 0: An initial guess T—1

and X
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Numerical Finding Root

* Secant

Step 1: The equation of the
tangent line,

Lo : y= f(zo) + m(zx — x0)

f(xo) — flxo—h) _ flxo) — f(2_1)

TN — —
h Lo — L1
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Numerical Finding Root

* Secant

Step 2: The tangent line

intersects the x-axis and new f( x) A
point,
Lo:y= f(mO) 4 (f(xO) _ f($_1)> ($ —.CU())
o — X1
ylx =x1) =0
>

r1 = xo — f(0) (f(;;; - ;(_;_1))
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Numerical Finding Root

* Secant

S =y

Step 3: Check if it has converged to a root
within acceptable precision

‘$1—$0‘<€, e <1
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Numerical Finding Root

* Secant

Step 4: Return to Step 1.
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Numerical Finding Root

* Secant

Step 1: The equation of the f(z) }
tangent line,
Ly:y= f(r1) + m(z — 1)
_ f(x1) — f(zo)
L1 — L0 >x
Li:y=f(z1)+ (f@;z : £§x0)> (x — 1)
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Numerical Finding Root

* Secant

Step 2: The tangent line

intersects the x-axis and new f (x) A
point,
Ll Ly = f(xl) 4+ (f(ﬂ?l) o f(.fC())) (CE o 5171)
L1 — X
y(r2) =0
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Numerical Finding Root

* Secant

Step 3: Check if it has converged to a root
within acceptable precision

T2 — 21| <€, €K1
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Numerical Finding Root

* Secant

Step 4: Return to Step 1.
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Numerical Finding Root

* Secant Step 2: The tangent line intersects the x-
axis and new point,
y(Znt1) =0
. Ln — Ln—1
Step 1: The equation of the tangent Tpni1 = Tp — f(Tn) ( >
line, f(xn) — f(Tn-1)
Ly:y=f(xn) +mx—x,) Step 3: Check if it has converged to a
root within acceptable precision
", — f(xn) B f(xn—l) ’il?n_|_1 — an‘ <€ ex1
Ln — Ln—1

Step 4: Return to Step 1
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Numerical Finding Root

* False Position Method (Secant Method + Bracketed Method)
f(z) 4

It turns out that it is quite easy to rewrite f(ap)
the Secant method as a Bracketed
method, to significantly increase the
rate of convergence-the result is the
method of False Positions.

Step 0: Choose an appropriate interval
T € |ao, bo|, such that f(ag)f(by) <O
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Numerical Finding Root

e False Position Method

Step 1: The equation of the line, f(ao)
Lo : y = f(ao) + m(z — aop)

f(bo) — f(ao)

bg — ag

f(bo) — f(ao)) (2 — ag)

by — ag

Loiy=f(a0)+<
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Numerical Finding Root

e False Position Method

Step 1: The line intersects the x-
axis and new point,

Lo:y:f(a0)+<

y(co) =0

co = ag — f(aop) (f(b[;(; : j’%ao)>

f(bo) — f(a0)> (x — ag)

by — ag
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Numerical Finding Root

e False Position Method

Step 2: Check if it has converged to
a root within acceptable precision,

flco)| <€, ek
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Numerical Finding Root

e False Position Method

Step 3:

New interval,

f(ao) f(co) >0

f(ao)f(co) <O
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Numerical Finding Root
f(z) 1

e False Position Method

Step 3:

New interval,

f(ao) f(co) >0
a1, b1] = |co, bo]

f(bo)

@
f(a0)f(eo) < 0 @ |

a1, b1] = |ag, co]

f(b1)
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Numerical Finding Root

e False Position Method

Step 4: Return step 1
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Numerical Finding Root

e False Position Method

Step 1: The equation of the line,
Lyi:y= fla) + m(z — ar)

f(b1) — f(a1)

b1—CL1

f(bl) B f(a1)> (IE o al)

b1—a1

L13y=f(@1)+<

M. Reza Mozaffari Physics Group, University of Qom Lecture-11



Numerical Finding Root

e False Position Method

f(z) 1

Step 1: The line intersects the x-
axis and new point,

Li:y=fla)) + (f(b1) —f(a1)> (x — ay)

bl—a1

y(c1) =0

c1 = a; — f(ar) (f(bzs : ?(Cll))
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Numerical Finding Root

e False Position Method

Step 2: Check if it has converged to
a root within acceptable precision,

flc1)| <e€, ex1
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Numerical Finding Root

e False Position Method

Step 3:

New interval,

flai)f(er) >0

flai)f(c1) <O
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Numerical Finding Root
e False Position Method

Step 3:

New interval,

flai)f(er) >0
ag, ba] = |c1, b1]

flai)f(er) <0

az, ba] = |a1, 1]
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Numerical Finding Root

e False Position Method

Step 4: Return step 1

M. Reza Mozaffari Physics Group, University of Qom Lecture-11



Numerical Finding Root

e False Position Method

Step 1: Calculate the midpoint of the Step 3: New interval,
interval
flan)f(cn) >0
n) =10
y(en) 1, buet] = [Cns b
o (=)
Cn, = Qp, — [(ag,
f(bn) — f(an) flan) f(en) <0
Step 2: Check if it has converged to a root [an+1, bn+1] = [an, Cn]

within acceptable precision

Fen)| < <1 Step 4: Return to Step 1
Cn, €, €
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