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Newton(f, df, x0, epsilon ,MAXSTEP = 1000):
iterate = [x0]
for _ in (range (MAXSTEP+1)):
if df(x0) != 0:
x1 = x0 - f(x0)/df (x0)
else:
raise ValueError ("O cannot be divided")
# print(x1)
iterate.append (x1)
if abs(xl - x0) < epsilon:
return iterate
else:
x0 = x1

return "There’s no root around x0.", None

Secant (f, x1, x2, epsilon, MAXSTEP = 1000):
iterate = [x1, x2]
f1 = f(x1)
for _ in (range (MAXSTEP+1)):
f2 = £(x2)
if f2 - f1 !'= O0:
x = x2 - f2%(x2-x1)/(f2-f1)
else:
raise ValueError ("O cannot be divided")
# print (x1)
iterate.append(x)
if abs(x - x2) < epsilon:
return iterate
else:

f1 = £2
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x1l = x2
X2 = X
return "There’s no root around x0.", None
def f(x):

return (0.285 + 0.005 * x) * pow(x,1.5) - 1.69

def df (x):

if

__name__ == "_ main__

return 0.4275 * pow(x, 0.5) + 0.0125 * pow(x

x0_newton = [0.1, 0.2, 0.9, 9.0]
for i in range(len(xO_newton)):

res = Newton(f, df, x0O_newton[i], 1e-8)

b

print (f"Newton: x0 = {x0_newton[il}, root

{res[-1]1}, steps = {len(res) - 1}.")
x_secant = [[0, O0.1], [0, 0.2], [0, 1.0], I[O
for j in range(len(xO_newton[:])):

res = Secant(f, *x_secant[j], 1le-8)

b

print(f"Secant: x1 = {x_secant[j]l[0]}, x2

9.01]11

{x_secant [jI1[1]}, root = {res[-1]}, steps =

{len(res) - 1}.™)

ik -

Newton: x0 = 0.1, root

3.1603667461938865, steps
3.1603667461938865, steps
3.160366746193886, steps
3.1603667461938865, steps

Newton: x0 = 0.2, root

Newton: x0 = 0.9, root

Newton: x0 = 9.0, root

7.

7.
6.

6.

Secant: x1 = 0, x2 = 0.1, root = 3.1603667461938842, steps
Secant: x1 = 0, x2 = 0.2, root = 3.1603667461938865, steps
Secant: x1 = 0, x2 = 1.0, root = 3.160366746193886, steps
Secant: x1 = 0, x2 = 9.0, root =

3.1603667461938865, steps

10.
10.

9.
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