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J16Jt$A = 10, B = 11, C = 12, D = 13, E = 14, F = 15K.
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^ 1: 16J 6eb0.t@tKhk π/4N==%O8aN 1SCHOdfr=9J0 = +, 1 = −K%

Xtt, (1000000)2HJCF$kO$−26 = (−64) ∼ 26 − 1(= 63)r 0 ∼ 27 − 1(= 127)K+5

e27F$k+iG"k%

2. Q,KP9kfA'
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=
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4
= 0.78539 81633 97448 . . .

rfA'G\:YW;7$=NjPm9r4Y?%kLr<K-9%

I(exact) = 7.853981633974483e-001

N h I(trapezoidal rule) error log10(error)

--------------------------------------------------------------------

2 5.00000e-001 7.750000000000000e-001 1.324e-002 -1.878e+000

4 2.50000e-001 7.827941176470589e-001 3.316e-003 -2.479e+000

8 1.25000e-001 7.847471236227722e-001 8.289e-004 -3.081e+000

16 6.25000e-002 7.852354030103472e-001 2.072e-004 -3.684e+000

32 3.12500e-002 7.853574732937438e-001 5.181e-005 -4.286e+000
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64 1.56250e-002 7.853879908714134e-001 1.295e-005 -4.888e+000

128 7.81250e-003 7.853956202659381e-001 3.238e-006 -5.490e+000

256 3.90625e-003 7.853975276145704e-001 8.095e-007 -6.092e+000

512 1.95313e-003 7.853980044517305e-001 2.024e-007 -6.694e+000

1024 9.76563e-004 7.853981236610180e-001 5.059e-008 -7.296e+000

2048 4.88281e-004 7.853981534633400e-001 1.265e-008 -7.898e+000

4096 2.44141e-004 7.853981609139211e-001 3.162e-009 -8.500e+000

8192 1.22070e-004 7.853981627765683e-001 7.905e-010 -9.102e+000

16384 6.10352e-005 7.853981632422254e-001 1.976e-010 -9.704e+000

32768 3.05176e-005 7.853981633586421e-001 4.941e-011 -1.031e+001

65536 1.52588e-005 7.853981633877433e-001 1.236e-011 -1.091e+001

131072 7.62939e-006 7.853981633950301e-001 3.079e-012 -1.151e+001

262144 3.81470e-006 7.853981633968494e-001 7.625e-013 -1.212e+001

524288 1.90735e-006 7.853981633972924e-001 1.985e-013 -1.270e+001

1048576 9.53674e-007 7.853981633974174e-001 3.930e-014 -1.341e+001

2097152 4.76837e-007 7.853981633974280e-001 2.587e-014 -1.359e+001

4194304 2.38419e-007 7.853981633974507e-001 3.110e-015 -1.451e+001

8388608 1.19209e-007 7.853981633974070e-001 5.259e-014 -1.328e+001

16777216 5.96046e-008 7.853981633975844e-001 1.733e-013 -1.276e+001

33554432 2.98023e-008 7.853981633973781e-001 8.934e-014 -1.305e+001

N = 4194304 ( h = 2−27 )GjPm9,^7s$W7msxYKJkH$]am9N_QN

FA,=lOa$3lJeo_} hr.5/7Fbm9O:/7J$%

3. f(x) =
√
xN x = 2K*1ktMy,rf49,

f ′(x) ≃
f(x+ h)− f(x− h)

2h

G\:YW;7?%=NkLr<-K-9%

x = 2.000000, f(x) = x^{1/2}

f’(x) (exact) = 3.535533905932737e-001

h f’(x) (numerical) error

-------------------------------------------------

1 5.00000e-001 3.563939586926008e-001 8.034e-003

2 2.50000e-001 3.542486889354093e-001 1.967e-003

3 1.25000e-001 3.537263197936396e-001 4.891e-004

4 6.25000e-002 3.535965674160142e-001 1.221e-004

5 3.12500e-002 3.535641813391095e-001 3.052e-005

...

15 3.05176e-005 3.535533906033379e-001 2.847e-011
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16 1.52588e-005 3.535533905960619e-001 7.886e-012

17 7.62939e-006 3.535533905960619e-001 7.886e-012

18 3.81470e-006 3.535533905960619e-001 7.886e-012

19 1.90735e-006 3.535533905378543e-001 1.567e-010

20 9.53674e-007 3.535533905960619e-001 7.886e-012

21 4.76837e-007 3.535533905960619e-001 7.886e-012

22 2.38419e-007 3.535533905960619e-001 7.886e-012

23 1.19209e-007 3.535533910617232e-001 1.325e-009

24 5.96046e-008 3.535533901304007e-001 1.309e-009

25 2.98023e-008 3.535533882677555e-001 6.578e-009

26 1.49012e-008 3.535533919930458e-001 3.959e-009

27 7.45058e-009 3.535533994436264e-001 2.503e-008

28 3.72529e-009 3.535533845424652e-001 1.711e-008

29 1.86265e-009 3.535533547401428e-001 1.014e-007

30 9.31323e-010 3.535534143447876e-001 6.718e-008

h = 2−20"?j+ienANFA,=lOa$3lJeo_} hr.5/7Fbm9O:j
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