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P.49 R#H 5.3
# integration2.py: BUEBEDIC X AEMR ME 5.2

import numpy as np

import scipy.integrate as scint # G/ Ny —¥

# PFESBIE: f(x) = exp(sin(x))
def func2 (x):

return np.exp(np.sin(x))

# PFESEE: £(x) = cos (x"2)
def func3(x):

return np.cos(x ** 2)

# ERGT 2
a, b =0, np.pi

ret = scint.quad(func2, a, b)

print (f'f(x) = exp(sin(x)), [a, b] = [{a:10.3e}, {b:10.3e}")
print ('integrall', a, ', ', b, '] ', ret[0])

print ('ret = ', ret)

print ('aE (ans) ="', ret[1l])
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print ('rE (ans) = ', np.abs(ret[l] / ret[0]))

print ('")

# EFED 3

a, b=20, 3

ret = scint.quad(func3, a, b)

print (f'f(x) = cos(x"2), [a, b] = [{a:10.3e}, {b:10.3e}")

print ('integrall', a, ', ', b, '] : ', ret[0])

print('ret = ', ret)

print ('akE (ans) ="', ret[l])

print ('rE (ans) = ', np.abs(ret[1l] / ret[0]))
FATHER -

f(x) = exp(sin(x)), [a, b] = [ 0.000e+00, 3.142e+00
integral[ © , 3.141592653589793 ] : 6.20875803571111
ret = (6. 20875803571111 4.0511694074940233e-10)
aE(ans) = LI 0511694074940233e-10
reE(Cans) = 6.52492718220421e-11

f(x) = cos(x"2), [a, bl [ 0.000e+00, 3.000e+00
integral[ @ , 3 ] : 0.7028635577302689

ret = (0.7028635577302689, 1.U4106267660852958e-13)
aE(ans) 1.4106267660852958e-13
reECans) 2.0069709840137114e-13

P.51 [ 5. # ode_ivp2.py: ##4y F7 FE O W HAME R
import numpy as np
import scipy.integrate as scint # ODE Y /L 3—
import matplotlib.pyplot as plt # 27 7 ##i[#

# o fia
#y' = func(t, y) =
def funclf(t, y):

return -y
#y' = func(t, y) = -xy

def func2(t, y):

return -t ¥y

# PIHME
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#y0) =1

y0 = [1.0]

#t=10, 1]
t_interval = [0.0, 1.0]

print(t_interval)

# o R A< (D)
ret_fix1 = scint.solve_ivp(
funcl, t_interval, yO,

t_eval=np.linspace(t_intervall0l, t_interval[1l, 11)

) # FHlA L BAEEL S D

# O R AL (2)
ret_fix2 = scint.solve_ivp(
func2, t_interval, yO,

t_eval=np.linspace(t_intervall0l, t_interval[1l, 11)

) # FHlA t BAEEL S D

# iR A FoR(ret_fix1)
print(ret_fix1)

#y R
print(ret_fix1.y[0])

# iR A FoR(ret_fix2)
print(ret_fix2)

#y =R
print(ret_fix2.y[0])

FATHER
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[0.0, 1.0]
message: The solver successfully reached the end of the integration interval.
success: True
status: 0
t: [ 0.000e+00 1.000e-01 2.000e-01 3.000e-01 4.000e-01
5.000e-01 6.000e-01 7.000e-01 8.000e-01 9.000e-01
1.000e+00]

[[ 1.000e+00 9.048e-01 8.187e-01 7.U406e-01 6.700e-01
6.062e-01 5.485e-01 L4.96U4e-01 U4.493e-01 4.067e-01
3.681e-01]]

sol: None
t_events: None
y_events: None
nfev: 14
njev: @
nlu: ©
[1. 0.90483742 0.81865255 0.74059459 0.66997983 0.60615459

0.54849513 0.49640773 0.44932861 0.40672399 0.36809008]
message: The solver successfully reached the end of the integration interval.
success: True

status: 0
t: [ 0.000e+00 1.000e-01 2.000e-01 3.000e-01 4.000e-01
5.000e-01 6.000e-01 7.000e-01 8.000e-01 9.000e-01
1.000e+00]

[[ 1.000e+00 9.950e-01 9.801le-01 9.558e-01 9.229e-01
8.82Ue-01 8.353e-01 7.829e-01 7.263e-01 6.670e-01
6.065e-01]]

sol: None
t_events: None
y_events: None
nfev: 32
njev: 0
nlu: @
[1. 0.9950124U8 0.98012387 0.95530961 ©0.92291885 (0.882U40853
0.83534154 0.78288668 0.72631871 0.66701827 0.606U47199]

Uk

-4/4-



