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module1 6\9

import sympy as sp
from sympy import pretty

def taylor_series(func, var, a, n):

series = @
for i in range(n + 1):

term = (func.diff(var, i).subs(var, a) /
sp.factorial(i)) * (var - a)**i

series += term
return series

X = sp.symbols('x")
f = sp.exp(x)

n=>5

a=0

taylor_expansion = taylor_series(f, x, a, n)

print(f"Taylor series of the function {f} around x={a} up to

order {n}:")
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module2

import sympy as sp
from sympy import pretty

def taylor_series(func, var, a, n):
series = @
for i in range(n + 1): ' ves
term = (func.diff(var, i).subs(var, a) / sp.factorial(i)) * (var - a)**i
series += term
return series

# ol Slustiall dypmi
X = sp.symbols('x")

# dglball JIV dspmi
f = sp.sin(x)

# gl dhdiy Quuglll d>p0 waxi
n==5
a

0

# bl dhubiiio lu>
taylor_expansion = taylor_series(f, x, a, n)

# lodic jolli dhuliog UL dars lux) dhdi jlLis/
x_value = 0.5 # daszd/ ois s liSay

# iy Ldidxl oidll lws
actual_value = f.subs(x, x_value)
approx_value taylor_expansion.subs(x, Xx_value)

# oawilly glhadl b Olus
absolute_error = abs(actual_value - approx_value)
relative_error = absolute_error / abs(actual_value) if actual_value != 9 else @

# i delb

print(f"Taylor series of the function {f} around x={a} up to order {n}:")
print(pretty(taylor_expansion, use_unicode=True, wrap_line=False))
print(f"\nActual value at x={x_value}: {actual_value}")

print(f"Approximate value at x={x_value} using Taylor series: {approx_value}")
print(f"Absolute Error: {absolute_error}")

print(f“Relative Error: {relative_error}")
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module3 Q(\AJ) 2 @ED—;B\ é -“'

import sympy as Sp

import numpy as np

import matplotlib.pyplot as plt
from sympy import pretty

def taylor_series(func, var, a, n):
series = O
for i in range(n + 1): )
term = (func.diff(var, i).subs(var, a) / sp.factorial(i)) * (var - a)**i
series += term
return series

# djoy Olusiall isyei
X = sp.symbols('x")

# delbadl IV by
f = sp.sin(x)

# _uwell dhdig guugl doy) NI
n=>5
a=290

nol

# bl dubiio lw>
taylor_expansion = taylor_series(f, x, a, n)

# loaic yolili duluiog WV dah lun) daii jlis!
x_value = 0.5 # daud// odd sy iSay

# dw iy ddidzll ardll ol
actual value = f.subs(x, x_value)
approx_value = taylor_expansion.subs(x, x_value)

# owuily glball o)l s
absolute_error = abs(actual_value - approx_value)
relative_error = absolute_error / abs(actual_value) if actual_value != @ else ©

# alw)l delb

print(f"Taylor series of the function {f} around x={a} up to order {n}:")
print(pretty(taylor_expansion, use_unicode=True, wrap_line=False))
print(f"\nActual value at x={x_value}: {actual_value}")

print(f"Approximate value at x={x_value} using Taylor series: {approx_value}")
print(f"Absolute Error: {absolute_error}")

print(f"Relative Error: {relative_error}")

# ol iy Gboll sl puy

x_vals = np.linspace(-2, 2, 400)

y_actual [sp.sin(val) for val in x_vals]

y_taylor [taylor_expansion.subs(x, val) for val in x_vals]

plt.figure(figsize=(8, 5))

plt.plot(x_vals, y_actual, label='sin(x)', color='blue’)
plt.plot(x_vals, y_taylor, label=f'Taylor Approximation (n={n})", linestyle="'dashed',
color="'red').

plt.axhline(@, color="'black', linewidth=0.5)

plt.axvline(@, color='black', linewidth=0.5)

-plt.legend()

plt.title("Taylor Series Approximation vs. Actual Function")
plt.xlabel("x")

plt.ylabel("y")

plt.grid()
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