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* If f(x) 1s a given function, the value of x for which
f(x) = 0, 1s called a root of the function.

* Simple Roots
* Multiple Roots
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* If f(x) 1s a given function, the value of x for which
f(x) = 0, 1s called a root of the function.

* Simple Roots
* Multiple Roots

tWo roots one root no roots

Quadratic Roots
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Bisection Method

 The Bisection method 1s a numerical method for
estimating the roots of a polynomial f(x).

* Always converge, but SLOW!
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Bisection Method

 The Bisection method 1s a numerical method for
estimating the roots of a polynomial f(x).

* Always converge, but SLOW!

* Newton-Raphson 1s a faster method!
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Newton-Raphson Method

* Used for solving equations, f(x) =0

* Find the root of a non-linear equation
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Newton-Raphson Method

Line tangent to the curve slope = tang = %)
at point x; = slope 1" (x,) X =%,

fx))
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Newton-Raphson Method

+ f(x) = tan(d)

Line tangent to the curve slope = tan6

at point x; = slope f (x;)
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Newton-Raphson Method

+ f(x) = tan(d)

slope = tan6

_ Line tangent to the curve
- (f(Xi)-O)/(Xi o Xi+1) Ax) at point x, = slope 1 (x,)
A

Sx;) f----- |
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Newton-Raphson Method

+ f(x) = tan(d)

slope = tan6

_ Line tangent to the curve
- (f(Xi)-O)/(Xi — Xi+1) Ax) at point x, = slope 1 (x,)
A

f(x) =f(x)/(x.—x,,) Ax)p----- .
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Newton-Raphson Method

.+ (x) = tan(0)
= (f(x;)-0)/(x; — X;41) fx)

Line tangent to the curve slope = tan6
at point x; = slope 1 (x;)

f'(x) =f(x)/(x —x,,) Mx)p-—- i o Tl o
(% = %u1) = F)/ () i
X, =X —f(x;)/ f'(x) Xio Lis
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Newton-Raphson Method

.+ (x) = tan(0)
= (f(x;)-0)/(x; — X;41) fx)

Line tangent to the curve slope = tan6
at point x; = slope 1 (x;)

FO0) = FOG/0G =) S\ o)
(Xi - Xi+1) = f(Xi)/ fl(xi)
X1 = % = fx)/ Fx)

B f(x)
()

Xit1 — X
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Newton-Raphson Method

f(x)
fx:)

Xiy1 — X
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Newton-Raphson Method

eNewtonRaphson:
1. Calculate f’(x)
2. Choose an initial guess, x,

_ f(xo)
RIS
4. Find relative approximate value
e e =" 100
X1

* If€a< €& , e, =some prespecified value
Xo = X1, GO tO 3
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Newton-Raphson Method

eExample: Find the root of
f(x) =x2-2x-2=0
f'(x)=2x-2=0
Initial guess, x, = 3
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Newton-Raphson Method

eExample:
f(x) =x?-2x-2=0
f'(x)=2x-2=0

Xo

3
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Newton-Raphson Method

eExample:
f(x) =x?-2x-2=0
f'(x)=2x-2=0

’ _ f(xo)
Xo f(x) f’(x) X; = Xg — )

3
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Newton-Raphson Method

eExample:
f(x) =x?-2x-2=0
f'(x)=2x-2=0
Xo f(x) (x) 0= -
3 1 4 3-1/4=2.75
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Newton-Raphson Method

eExample:
f(x) =x?-2x-2=0
f'(x)=2x-2=0
) _ f(xo)
Xo f(x) f’(x) X=X~ e
3 1 4 3-1/4=2.75
2.75 0.0625 3.5 2.73214
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Newton-Raphson Method

Python program demao.




Thanks!
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