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mytool.py & FieZ BN :

import numpy as np

# BAEDFE
def relerr (approx list, true list):
err = approx list - true list
#print ('E (cos (acos (xlist))) = ', err)
# AR
aErr = np.abs(err)
# AR
rErr = {}
index = 0
for abs err in aErr:
if abs err != 0:
rel err = abs err / np.abs(true list[index])

rErr[index] = rel err

index += 1
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return rErr

# 10 EH L
def num siglO(rErr):
num sig = {}

for key, value in rErr.items() :

num sigl[key] = np.floor(-np.loglO (value))
#print ('num sig = ', num siq)
max num sig, min num sig = 0, 20

for key, value in num sig.items():

# print ('key, value = ', key, value)

if max num sig < value: max num sig = value

if min num sig > value: min num sig = value
print('max, min num sig = ', max num sig, min num sig)

return num sig
27 V)7 M
import numpy as np # NumPy

from mytool import relerr, num siglQ

# la, blZ noHl

n =5 # 7HEIE

#a, b = -np.pi / 4.0, np.pi / 4.0 # ¥
a, b =0.01, np.pi / 4.0 # Vi

h = (b -a)/ n# XHiE

# x=[a, a+h, ..., a* (n-1)h=Db-h, a * nh =Db]

x1list = np.linspace(a, b, n) # [a + h * 1 for 1 in range(n + 1)]

print('x = ', xlist)

# exp, log

print ('log(exp(xlist)) = ', np.log(np.exp(xlist)))

print ('exp (log(xlist)) = ', np.exp(np.log(xlist)))

print ('1logl0 (exp(xlist)) = ', np.logl0(10**(xlist)))

print ('10”" (logl0O(x1list)) = ', 10**(np.loglO(xlist)))

print ('rErr (log(exp (xlist))) = ', relerr(np.log(np.exp(xlist)), xlist))
print ('rErr (exp (log(xlist))) = ', relerr(np.exp(np.log(xlist)), xlist))
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print ('rErr (loglO (exp (xlist))) = ', relerr(np.logl0(10**(xlist)), xlist))
print ('rErr (10”7 (loglO(xlist))) = ', relerr(10**(np.loglO(xlist)), xlist))
print ('num_siglO ((log(exp (xlist))) ) : ’
num_siglO(relerr (np.log(np.exp(xlist)), xlist)))

print ('num siglO ((exp(log(xlist))) ! ) ’
num_siglO(relerr (np.exp(np.log(xlist)), xlist)))

print ('num siglO ((loglO (exp(xlist)))) ) K
num sigl0 (relerr (np.logl0 (L0** (xlist)), xlist)))

print ('num_siglO ((10” (loglO (xlist)))) i ’
num siglO(relerr (10** (np.loglO(xlist)), xlist)))

EATHER

X = ° 0.20384954 0.39769908 0.59154862 0.78539816

log(exp(xlist)) [o. 0.20384954 0.39769908 0.5915U862 0.78539816]

exp(log(xlist)) o 0.20384954 0.39769908 0.5915U862 0.78539816]

logle(exp(xlist)) o 0.20384954 0.39769908 0.5915U862 0.78539816]

10~ (logle(xlist)) = 0 0.20384954 0.39769908 0.5915U862 0.78539816]

reErr(log(exp(xlist))) : 1.0755285551056204e-14, 1: 2.723143304613999e-16, 2: 1.3958078805248573e-16, 4: 1.4135798
581282297e-16}
rerr(exp(log(xlist)))
rErr(logl0(exp(xlist)))
rErr(10~(logl0(xlist)))
max, min_num_sig = 15.0 13.0

num_sigl0((log(exp(xlist))) ) {06: 13.0, 1: 15.0, 2: 15.0, 4: 15.0}
max, min_num_sig = 15.0 15.0

num_sigl@((exp(log(xlist))) ) {0: 15.0, 1: 15.0}

max, min_num_sig = 15.0 14.0

num_sigl0@((logl0(exp(xlist)))) {0: 14.0, 1: 15.0}

max, min_num_sig = 15.0 15.0

num_sigl0((10”(loglO(xlist)))) {1: 15.0%

.469446951953614e-16, 1: 1.3615716523069995e-16}
.3877787807814457e-15, 1: 1.3615716523069995e-16}
.3615716523069995e-16}

R 4.1, 2

27 V7 M
# check cos acos.py: [ 4.1, 2
import numpy as np # NumPy

from mytool import relerr, num siglQ

# la, blZ noil

n =5 # /NEK

#a, b = -np.pi / 4.0, np.pi / 4.0 # ¥
a, b =0.01, np.pi / 4.0 # Vs

h = (b -a) /n & KHE

# x=[la, a+h, ..., a* (n-1h=Db - h, a * nh = b]
x1list = np.linspace(a, b, n) # [a + h * 1 for 1 in range(n + 1)]

print('x = ', xlist)

# cos, acos, tan, atan

print ('acos(cos(xlist)) = ', np.arccos(np.cos(xlist)))
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print ('cos (acos(xlist)) , np.cos(np.arccos(xlist)))

print ('atan(tan(xlist)) = ', np.arctan(np.tan(xlist)))
print ('tan(atan(xlist)) = ', np.tan(np.arctan(xlist)))
print ('rErr (acos (cos(xlist))) = ', relerr(np.arccos(np.cos(xlist)), xlist))
print ('rErr (cos(acos(xlist))) = ', relerr(np.cos(np.arccos(xlist)), xlist))
print ('rErr (atan(tan(xlist))) = ', relerr(np.arctan(np.tan(xlist)), xlist))
print ('rErr (tan(atan(xlist))) = ', relerr(np.tan(np.arctan(xlist)), xlist))
print ('num siglO (acos (cos (xlist)))) = "
num siglO(relerr (np.arccos (np.cos(xlist)), xlist)))
print ('num siglO (cos (acos (xlist)))) = "
num siglO(relerr (np.cos(np.arccos (xlist)), xlist)))
print ('num siglO (atan(tan(xlist)))) = ',
num siglO(relerr (np.arctan(np.tan(xlist)), xlist)))
print ('num siglO (tan(atan(xlist)))) = ',
num siglO(relerr (np.tan(np.arctan(xlist)), xlist)))

FATH -

.01 0.20384954 ©.39769908 ©.5915U862 ©.78539816]

.01 0.20384954 0.39769908 0.5915uU862 0.78539816]

.01 0.20384954 0.39769908 0.5915U862 0.78539816]

0.20384954 ©.39769908 ©.5915U862 ©.78539816]
{0: 1.4415552085367267e-13, 1: 8.169429913841998e-16, 2: 1.39580788052uU8573e-16}

{6: 9.194034422677078e-15, 1: 2.72314330U4613999e-16, 2: 2.7916157610U4971U7e-16}
{}

cos(acos(xlist))
atan(tan(xlist))
tan(atan(xlist))
rErr(acos(cos(xlist)))
rErr(cos(acos(xlist)))
rErr(atan(tan(xlist)))
rErr(tan(atan(xlist))) {3: 1.8768077251923752e-16}

max, min_num_sig = 15.0 12.0

num_sigl@(acos(cos(xlist)))) = {0: 12.0, 1: 15.0, 2: 15.0}
max, min_num_sig = 15.0 14.0

num_sigl@(cos(acos(xlist)))) = : 14,0, 1: 15.0, 2: 15.0}
max, min_num_sig = 0 20

num_sigl@(atan(tan(xlist)))) =

max, min_num_sig = 15.0 15.0

num_sigl@(tan(atan(xlist)))) =

0.20384954 0.39769908 0.5915U862 0.78539816]

@10 1 1nmne
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