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Bisection Method Algorithm
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o uilida Lagdl o f(a)* f(b) < 0 <ua [a,b] 344 ua% g9 B yaiaua f(x)= 0 Al cils 1)
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X1=(a+b)/2 o éua x1 ¢S s WAl Laasie G zall a,b Cileddll Jau gia 23 g8 -1-1
L Do fi(x) Al jia x1 o f(x1)<tol dasd cuils 1Y) -1-2
Jall (e gl g = xq pal W f(x1) * f(b)< 0 <l 13) Yig-1-3
Jal) ¢ il b = X el Lild f(x1) * f(a)< 0 <ils 13) ) 5-1-4

f(Xi)<tO|L€1\:‘lO3ﬁjif(Xi)=0@0ﬂ@d&3é&4\933231 Q\jhil\)bﬁ,teﬂ-z
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:python
In Python, there are three forms of the if...else statement.
1. if statement
2. if...else statement

3. 1if...elif...else statement
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‘nuth N
Python Nested if statements

Py

We can also use an i+ statement inside of an i r statement. This is known as a nested if statement.

The syntax of nested if statement is:

# outer if statement °
if conditionl:

# statement (s)

# inner i1f statement g
if condition2:
# statement (s)

o

Notes:

We can add c1se and <11t statements to the inner i ¢ statement
as required.

We can also insert inner i £ statement inside the outer c1se or
e1if statements(if they exist)

We can nest multiple layers of i r statements.
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:python 2 Lambda aladial| e ooy pall) Jad da DU ) gV

6)liaJ I

keyword argument
\ ﬁ
f =lambda a:a * a

I B

k function object that accepts one-line expression
and stores the result of the
expression

i ¢ sl Axl
i Lambda function
« (anonymous)Y s¢>«
ol O 2l Ll 2 Laa

G e gsiai gl (Kar @
Ny ela gl e e
sl oy L a5
Acls )
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import numpy as np
def my bisection(f, a, b, tol):
# check if a and b bound a root
if f(a)* f£(b)<0:
# get midpoint
mid = (a + b)/2
if np.abs(f(mid)) < tol:
# stopping condition, report m as root
return mid
elif f(a)*f(mid)<0:
# case where mid is an improvement on a.
# Make recursive call with a = m
return my bisection(f, a, mid, tol)
elif f£(b)*f(mid)<0:
# case where mid is an improvement on b.
# Make recursive call with b =m

return my bisection(f, mid, b, tol) 4

else:

print ("No Solution")

Glriall e jul) s
;&) Ay

5 a1 o) Bay
doadl allay S5 @u
Ul aa JANS ¢
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Using my bisection function PV

f = lambda x: x**3 - 9%*x + 1 gﬁl‘j' é“m‘ ‘;,AAJQM JJSM
&M\ @Lﬁ\ e\dﬁu\e

rl = my bisection(f, 2, 4, 0.5)
print("rl =", rl)

Y ® 5 £ N
print ("f(rl) =", £(rl),"\n") J'A% MJM d%‘ L)-A,
r2 = my bisection(f, 2, 4, 0.05) . @m‘

3
print ("r2 =", r2)

print ("f(r2) =", f£(r2),"\n") f(X)=X* *3-9*X+1
[2,4] Jaall e

r3 = my bisection(f, 2, 4, 0.0005) 820 05 ‘\33{9 820 05 43“‘9

print ("r3 =", r3) N
print ("£(r3) =", £(r3)) £=0.000542x
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L2y

rl = 2.937 -

£(rl) = -0.090087890625 e\ﬁug L’é_‘ﬂ_g_“
r2 = 2.9453125 d@‘ C}A, &M‘ &m‘

f(r2) = 0.04237794876098633 " o o

r3 = 2.94281005859375

f(r3) = -0.00016979126507976616 f(X)=X**3-9*X+1

[2,4] Jaal e

e Aad s rodadl ded o i A8l o) dalend) dad ) LY 8:0.5 433.1

£=0.05 431

£=0.000538—
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---------------

f = lambda x: x**3 - 9*x + 1

rl = my bisection(f, 3, 4, O.

rl)
print ("f(rl) =",

print ("rl =",

f(rl), "\n")

S)
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f(x)=X*%3-9*x+1
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No Solution
1 = None OUTPUT
TypeError Traceback (most recent call last)

<ipython-input-11-7ae2f9b8cd4b> in <cell line: 5>()
3 r1 = my_bisection(f, 3, 4, 0.5)
4 print("r1 =", r1)

—-> 5 print("f(r1) =", f(r1),"\n")

<ipython-input-11-7ae2f9b8cd4b> in <lambda>(x)
—>1 f = lambda x: x**3 - 9*x + 1

2

311 = my_bisection(f, 3, 4, 0.5)

4 print("r1 =", r1)

5 print("f(r1) =", f(r1),"\n")

TypeError: unsupported operand type(s) for ** or pow():
‘NoneType' and 'int’

f(x)=X*%3-9*x+1
[3,4] Jaal e

£=(.5 43
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Newton_Raphson Algorithm
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bl aladialy latal) e jl) 3 s [;> wl
& s A Jal Ga, il £ ladiall u*‘ﬁ-“ 3 5sd)

F(X)=X**3-9%x+1 ool ati % e
[3,4] Jadl e s aalil) Agis,

import numpy as np

8:4) 5 43N from mpmath import * #importing differntiation

£ = lambda x: x**3-x - 1 def my newton(f, df, x0, tol):

=1 arieele. e @i T (F, 5, L) # output is an estimation of the root of f

# using the Newton Raphson method
# recursive implementation

if abs(f(x0)) < tol:

newton raphson = my newton(f,df,1.5, le-6)

print ("newton raphson =", newton raphson)

print (£ (newton raphson)) return x0

else:

return my newton(f, df, x0 - (f(x0)/df(x0)), tol)

OUTPUT

newton raphson = 1.32471817399905
9.24377759670136e-7
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