Numerical methods for bio-informatics

NUMERICAL METHODS FOR SOLVING EQUATIONS

COURSE OBIJECTIVE: Analytical, logical thinking and conclusions based on
quantitative information will be the main objective of learning this subject.

Numerical Solution of algebraic and transcendental equations: Regula Falsi
method, Newton Raphson method & Secant method. Numerical Solution of
simultaneous linear algebraic equations: Gauss elimination method, Gauss Jordan
method, Gauss Jacobi method & Gauss Seidel method.
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SECANT METHOD

We assume we have two estimates of the root a, say xeand x,. Then we
produce a linear function q(x)=a, + a;x with q(x0)=f(Xo), q(x,)=1f(x,) (*) This
line is sometimes called a secant line. Its equation is given by

qx)= {(x;—x)f(x0) H(x—x0)f(x) }/( X1—X0)ooeeeeere (2) which is linear in x.

f(x)
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We solve the equation q(x) = 0.let X,be the root of ------- (2).
Which implies x,= x;- f(x;) {(x; —Xo )/(f(X;)-1(X0))}

Repeating the process, with X, and X, to form another secant line,and then
use its root to approximate a.

The general iteration formula

- Yn-l - 3
- —m Tl p—1,2,..18 called secant method for solving f(x
n+1 f( n)f ") f{x” 1) g ( )
= 0.
Convergence|

The iterates x, of the secant method converge to a root aof f(x) = 0, if the initial
values X, and x, are sufficiently close to the root. The order ofconvergence is a,

where a = %(1 + \/g) = 1.618 is the golden ratio.

1. Solve for a positive root of X’ - 4x + 1 by using secant method.

Solution; let f(x)=x"-4x+1=0.

f(0O)=1 +ve

f(H)=-2 -ve

since f(0) and f(1) are of opposite sign there exists a positive root lies
between O and 1 .

let x,=0.3 and x, = 0.4, f(x,)=—0.17, f(x,) =—0.5360

’Cn -1

By secant method «x , =x —Tm el
y riH— f( ") f( n} f(xn-l)

n=12,.

1. Solve for a positive root of x - 4x + 1 by using secant method.

Solution; let f(x)=x-4x+1=0.

f(0)=1 +ve

f(1)=-2 -ve

since f(0) and f(1) are of opposite sign there exists a positive root lies
between 0 and 1 .

letx,=0.3 and x,= 0.4, f(x,)=-0.17. f(x,) =—0.5360

By secant method Yo = Xt n=12...
y rn+l f( n)f( ") f{x"_l)
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X xo

2 A l)f( 1) S (x5)
x, = 0.2536

f(x,) =0.0019

x3 = x, — f(x5) x? — 7

f(-xz_)_f(xl)
x, =0.2541

J(x3) =0
Hence the root is 0.2541.

2. Solve for a positive root of X — cosx by using secant method.

Solution; let f(x) =x—cosx =0.

f(0)=-1 - ve

f(1) =0.4597 +ve

since f(0) and f(1) are of opposite sign there exists a positive root lies
between O and 1 .

let xo=0.7 and X, = 0.9, f(x,)=-0.17, f(x,) =—0.5360

Xt

By secant method « ) PR, S S

y "+1 f( f( n) f( = 1)

— _hT%
o= ) T )
x, =0.7378
f(x,) =—0.0022.

» — X
It )f - f(x)

x, =0.7391
fl(x)=0

Hence the root is 0.7391.

3.Solve for a positive root of x €* = 2 by using secant method.

Solution; let f(x)=x¢€" -2=0.

f(0)=-2 -ve

f(l1) =0.718 +ve

since f(0) and f(1) are of opposite sign there exists a positive root lies
between O and 1 .

let x,=0.6 and x,=0.8, f(x,)=-0.9067, f(x,)=—0.2196
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—X

By secant method «x , = (x,) et n=12,
y e f , f n) f( n—l)

_ 1
a2 =n- S ST f(wr0

x, = 0.8529
f(x,) = —0.029.
X

A

x, =0.8529
f(x;)=0.0013

- (x

x, =0.8526
f(x,)=0

=Xy

)f( W) f(%,)

Hence the root is 0.8526

PROBLEMS FOR PRACTICE
Solve for a positive root of xlog;ox — 1.2 =0 by using secant method
(Solution.root is 2.7045.)

Find a positive root of x* =2x + 5 by using secant method

(Solution.root is 2.0945.)
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