
0QXtH_~(

(+YK "7K'

3}gX gX!})X&fJ
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3.7.1 *$i<Nx0 (p.21)

e ix = cos x + i sin x

Z@ 1'

2itKhkjA

ex =
∞∑

n=0

xn

n!
, cos x =

e ix + e−ix

2
, sin x =

e ix − e−ix

2i

e ix =
∞∑

n=0

(ix)n

n!
=

∑

n=0,2,4,...

inxn

n!
+

∑

n=1,3,5,...

inxn

n!

=
∞∑

k=0

(−1)kx2k

(2k)!
+ i

∞∑

k=1

(−1)k−1x2k−1

(2k − 1)!

= cos x + i sin x .
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*$i<Nx0

e ix = cos x + i sin x

Z@ 2'

XtXtKhk0QXtNjA

cos x =
e ix + e−ix

2
, sin x =

e ix − e−ix

2i

Khk:

e ix =
e ix + e−ix

2
+ i

e ix − e−ix

2i
= cos x + i sin x .
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*$i<Ny0

e iπ = −1.

Z@'

*$i<Nx0 (e ix = cos x + i sin x)K$x = πre~9lPI$%

I&b"VkNx0

(cos x + i sin x)n = cos nx + i sin nx .

Z@'

*$i<Nx0 (e iy = cos y + i sin y)K$y = nx re~9lPI$%
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c 3.7.1(p.22)
0QXtNC!j}r$XtXtrQ$F(7^7g&%

cos(x ± y) =
e i(x±y) + e−i(x±y)

2

=
e ixe iy + e−ixe−iy

2
(∵Xt!' ax · ay = ax+yhj)

=
e ix + e−ix

2
· e

iy + e−iy

2
− e ix − e−ix

2i
· e

iy − e−iy

2i

= cos x · cos y − sin x · sin y .
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c 3.7.3(p.22)
0QXtN 3\QNx0r$XtXtrQ$F(7^7g&%

cos 3x =
e i(3x) + e−i(3x)

2

= 4
e3ix + e−3ix + 3(e ix + e−ix)

8
− 3

e ix + e−ix

2

= 4

(
e ix + e−ix

2

)3

− 3
e ix + e−ix

2

= 4 cos3 x − 3 cos x
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c 3.7.4(p.22)
0QXtN 4\QNx0r$XtXtrQ$F(7^7g&%

cos 4x =
e i(4x) + e−i(4x)

2

= 8

(
e4ix + e−4ix

)
+ 4(e2ix + e−2ix) + 6

16
− 8

(e2ix + e−2ix) + 2

4
+ 1

= 8

(
e ix + e−ix

2

)4

− 8

(
e ix + e−ix

2

)2

+ 1

= 8 cos4 x − 8 cos2 x + 1
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cj (`j)
0QXtN 4\QNx0r$XtXtrQ$F(7^7g&%

cos 4x =
e i(4x) + e−i(4x)

2

= 8

(
e4ix + e−4ix

)
− 4(e2ix + e−2ix) + 6

16
+ 8

(e2ix + e−2ix)− 2

4
+ 1

= 8

(
e ix − e−ix

2i

)4

− 8

(
e ix − e−ix

2i

)2

+ 1

= 8 sin4 x − 8 sin2 x + 1
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i, 3.7.1(p.22)

0QXtN 4\QNx0r$XtXtrQ$F(7^7g&% (3,)

sin 4x =
e i(4x) − e−i(4x)

2i

=

=

= 4 sin x · cos x · (−2 sin2 x + 1).

3.7.1*oj
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i, 3.7.1(p.22)

0QXtN 4\QNx0r$XtXtrQ$F(7^7g&% (3,)

sin 4x =
e i(4x) − e−i(4x)

2i

= 4
e2ix − e−2ix

2i
· e

2ix + e−2ix

4

= 4

(
e ix − e−ix

2i

)

·
(
e ix + e−ix

2

)

·
{

−2

(
e ix − e−ix

2i

)2

+ 1

}

= 4 sin x · cos x · (−2 sin2 x + 1).

3.7.1*oj
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3.7.2 0QXtNMNawW; (p.22)

3l^GNW;GO$0QXtNMrqN*KW;9k3HOG-^;

s%7+7 nr_aFaw*K

c̃n(x) :=
n∑

k=0

(−1)kx2k

(2k)!
,

rW;G-^9%c(P c̃0(π) =
(−1)0π0

0!
= 1,

c̃1(π) =
(−1)0π0

0!
+

(−1)1π2

2!
= −3.9348...

c̃2(π) =
(−1)0π0

0!
+

(−1)1π2

2!
+

(−1)2π4

4!
= 0.1239...

c̃3(π) =
(−1)0π0

0!
+

(−1)1π2

2!
+

(−1)2π4

4!
+

(−1)3π6

6!
= −1.2113...

c̃4(π) =
(−1)0π0

0!
+

(−1)1π2

2!
+

(−1)2π4

4!
+

(−1)3π6

6!
+

π8

8!
= −0.97602...

HW;G-^9%9K
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9K$3liNawMNm9O<Nlw=Nh&K$n = 1, 2, 3, . . . Hg
-/hk3HG$cosπ = −1HNm9, 0K}+9kMR,+FHl
^9%

n m9 n m9

1 2.9 8 −1.4 ×10−7

2 −1.1 9 3.5 ×10−9

3 2.1 ×10−1 10 −7.6 ×10−11

4 −2.4 ×10−2 11 1.4 ×10−12

5 1.8 ×10−3 12 −2.0 ×10−14

6 −1.0 ×10−4 13 4 ×10−16

7 4.1 ×10−6 14 2 ×10−16

x = πJ0NMGb$Xt y = cos x NawMraak3H,G-^9%

3.7.2 *oj
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4.1 _~(HO (p.25)

_~(NjA

>B 1N_NLQr_~(HFS$πHq-=o7^9%

J<GO$3NjAH1MJM9JjArRp7$=lirQ$F πN
awMraa^7g&%
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4.2 b\9k5?QAKhk_NLQNaw (p.25)

>B 1N_r$b\9k5 n?QAGaw7^7g&%

n = 5NH-. n = 6. n = 7. n = 8%

n = 9% n = 10. n = 11% n = 12%

nrg-/9lP$5 nQANLQO πKaE/O:G9%
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1

2π

m

O
A

B

1L_rmy,7?pA AOB NLQr$b\9k5mQArmy,7

?syU0QA△OAB NLQGaw7^7g&%f4QO
2π

m
G9+i$

pA AOB NLQ ;syU0QA△OAB NLQ

=
1

2
sin

2π

m
.

hCF5mQANLQO
m

2
sin

2π

m
HJj^9%
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hx$sin
2π

m
O5BB

sin
2π

m
=

∞∑

k=1

(−1)k−1 (2π/m)2k−1

(2k − 1)!

rQ$Faa^7?,$#sOLN}!rM(^7g&%

0QXtN>QNx0

cos
θ

2
=

√

1 + cos θ

2
(−π ≤ θ ≤ π)

rH(P$cos θNM,=lP cos
θ

2
,=j^9%

hCF$cos θ, cos
θ

2
, cos

θ

22
, cos

θ

23
, . . . HgVKM,=kO:G9%
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3N>QNx0+i

?j 4.2.1 (p.26)

ts
{

cos
π

2n+1

}∞

n=0
O!Ny0r~?9%

cos
π

2n+1
=

√

1

2

(

1 + cos
π

2n

)

(n = 0, 1, 2, . . . ).

,.j)A^9%

3Ny0H cos
π

2
= 0NvBrQ$lP

cos
π

22
=

√

1

2

(

1 + cos
π

2

)

=
1

2

√
2.

cos
π

23
=

√

1

2

(

1 + cos
π

22

)

=

√

1

2

(

1 +
1

2

√
2

)

=
1

2

√

2 +
√
2.

9K%%%
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9K

cos
π

22
=

√

1

2

(

1 + cos
π

2

)

=
1

2

√
2.

cos
π

23
=

√

1

2

(

1 + cos
π

22

)

=

√

1

2

(

1 +
1

2

√
2

)

=
1

2

√

2 +
√
2.

cos
π

24
=

√

1

2

(

1 + cos
π

23

)

=

√

1

2

(

1 +
1

2

√

2 +
√
2

)

=
1

2

√

2 +

√

2 +
√
2,

cos
π

25
=

√

1

2

(

1 + cos
π

24

)

=

√
√
√
√1

2

(

1 +
1

2

√

2 +

√

2 +
√
2

)

=
1

2

√

2 +

√

2 +

√

2 +
√
2.

cos
π

2n
=

1

2

√

2 +

√

2 +

√

2 + · · ·+
√
2. (,fO (n − 1)s,Q9k.)
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33G$Pn =

√

2 +

√

2 +
√

2 + · · ·+
√
2 (,fO ns,Q9k)Hq/

3HK9kH$

cos
π

22
=

1

2

√
2 =

1

2
P1

cos
π

23
=

1

2

√

2 +
√
2 =

1

2
P2

cos
π

24
=

1

2

√

2 +

√

2 +
√
2 =

1

2
P3

cos
π

25
=

1

2

√

2 +

√

2 +

√

2 +
√
2 =

1

2
P4

cos
π

2n
=

1

2

√

2 +

√

2 +

√

2 + · · ·+
√
2 =

1

2
Pn−1

Hq1^9%
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hCF$

Pn+1 =
√

2 + Pn, cos
π

2n+1
=

1

2
Pn

HJj^7?%sin
π

2n+1
> 0, P2

n = 2 + Pn−1K$rD1lP

sin
π

2n+1
=

√

1− cos2
π

2n+1

=

√

1− 1

22
P2
n

=
1

2

√

4− P2
n

=
1

2

√

2− Pn−1

r@^9%
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Jehj

5 2n+2QANLQ Sn = 2n+1 sin
π

2n+1

sin
π

2n+1
=

1

2

√

2− Pn−1

H$&3H,=j^7?% Jehj$

P1 =
√
2, Pn =

√

2 + Pn−1 (n = 2, 3, 4, . . . )

r~?9ts PnrQ$F

5 2n+2QANLQ = 2n
√

2− Pn−1

Hq1^7?%
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nrg-/9lP

5 2n+2QANLQ = 2n
√

2− Pn−1

O_NLQ πKaE/3H,|T5l^9%
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nrg-/9lP

5 2n+2QANLQ = 2n
√

2− Pn−1

O_NLQ πKaE/3H,|T5l^9%

BO$3N^^GOm9,g-/$W;Oej/T-^;s%

=N}3r+^7g&%B]$&UO πKaE/NG$

π ; 2n
√

2− Pn−1

hCF>Ur 2n+1GdCF$2h9lP

2−
( π

2n

)2
; Pn−1

&UO 2hjbAgCH@1.5$tG9%
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Lo$W;!GO (T0@).tO 10JtGs 15eN:Yr}A^
9,%%%

c(P n = 10NH-rM(^7g&%
( π

210

)2
Os

1

105
G9+i$

P9 ; 2−
( π

210

)2
; 1.

5e
︷ ︸︸ ︷

99999

9e
︷ ︸︸ ︷

000000000

hCF 2− P9O$

2.

5e
︷ ︸︸ ︷

00000

9e
︷ ︸︸ ︷

000000000
− 1.99999 000000000

1. 000000000× 10−5 (10eN:Y7+"j^;s!)

soKa$ 2tNz-;Khj$15e"C?psN&A$5e,:ol
^7?! (“enA”H$$^9%)
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9K n = 25NH-rM(^7g&%
( π

225

)2
Os

1

1014
G9+i$

P24 ; 2−
( π

225

)2
; 1.

14e
︷ ︸︸ ︷

99999999999999

hCF 2− P24O$

2.

14e
︷ ︸︸ ︷

00000000000000
− 1. 99999999999999

1× 10−14 (1eN:Y7+"j^;s!)

D^j

nrg-/9lP$5 2n+2?QAO_KaE-^9,$

nrg-/9lP$W;O:Yr:J$^9%

=3G$)Wr7^7g&%
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=3G$)Wr7^7g&%

4− P2
n = 2− Pn−1 rQ$F

2− Pn =
4− P2

n

2 + Pn

=
2− Pn−1

2 + Pn

=
2− Pn−2

(2 + Pn)(2 + Pn−1)

=
2− Pn−3

(2 + Pn)(2 + Pn−1)(2 + Pn−2)

= · · ·

=
2− P1

(2 + Pn)(2 + Pn−1) · · · (2 + P2)
.
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hCF$

5 2n+2QANLQ = 2n
√

2− Pn−1

= 2n

√

2−
√
2

(2 + Pn−1)(2 + Pn−2) · · · (2 + P2)
.

tsH2=0NAK0}r7^7g&%

P1 =
√
2, Pn =

√

2 + Pn−1 (n ≥ 2)

Q2 = 2 + P2, Qn = (2 + Pn) · Qn−1 (n ≥ 3)

5 2n+2QANLQ Sn = 2n

√

2−
√
2

Qn−1
(n ≥ 3)

Hq1^9%qN*KW;7F_^7g&%
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A B C D E

1 n P[n] Q[n] 2n
5 2n+2 QANLQ
S [n]

2 1 2

3 2

4 3

5 4

6 5

7 6

P1 =
√
2, Pn =

√

2 + Pn−1 (n ≥ 2)

Q2 = 2 + P2, Qn = (2 + Pn) · Qn−1 (n ≥ 3)

5 2n+2QANLQ Sn = 2n

√

2−
√
2

Qn−1
(n ≥ 3)
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A B C D E

1 n P[n] Q[n] 2n S [n]

2 1 ### 2

3 2 ###

4 3

5 4

6 5

7 6

P1 =
√
2, Pn =

√

2 + Pn−1 (n ≥ 2)

Q2 = 2 + P2, Qn = (2 + Pn) · Qn−1 (n ≥ 3)

5 2n+2QANLQ Sn = 2n

√

2−
√
2

Qn−1
(n ≥ 3)
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A B C D E

1 n P[n] Q[n] 2n S [n]

2 1 = sqrt(2) 2

3 2 = 2 + B3 ###

4 3

5 4

6 5

7 6

P1 =
√
2, Pn =

√

2 + Pn−1 (n ≥ 2)

Q2 = 2 + P2, Qn = (2 + Pn) · Qn−1 (n ≥ 3)

5 2n+2QANLQ Sn = 2n

√

2−
√
2

Qn−1
(n ≥ 3)
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A B C D E

1 n P[n] Q[n] 2n S [n]

2 1 = sqrt(2) 2

3 2 ### = 2 + B3 = D2 ∗ 2

4 3

5 4

6 5

7 6

P1 =
√
2, Pn =

√

2 + Pn−1 (n ≥ 2)

Q2 = 2 + P2, Qn = (2 + Pn) · Qn−1 (n ≥ 3)

5 2n+2QANLQ Sn = 2n

√

2−
√
2

Qn−1
(n ≥ 3)
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A B C D E

1 n P[n] Q[n] 2n S [n]

2 1 = sqrt(2) 2

3 2
= sqrt(2 +
B2)

= 2 + B3 = D2 ∗ 2

4 3 ###

5 4

6 5

7 6

P1 =
√
2, Pn =

√

2 + Pn−1 (n ≥ 2)

Q2 = 2 + P2, Qn = (2 + Pn) · Qn−1 (n ≥ 3)

5 2n+2QANLQ Sn = 2n

√

2−
√
2

Qn−1
(n ≥ 3)
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A B C D E

1 n P[n] Q[n] 2n S [n]

2 1 = sqrt(2) 2

3 2
= sqrt(2 +
B2)

= 2 + B3 = D2 ∗ 2

4 3
= (2+B4)∗
C3

###

5 4

6 5

7 6

P1 =
√
2, Pn =

√

2 + Pn−1 (n ≥ 2)

Q2 = 2 + P2, Qn = (2 + Pn) · Qn−1 (n ≥ 3)

5 2n+2QANLQ Sn = 2n

√

2−
√
2

Qn−1
(n ≥ 3)
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A B C D E

1 n P[n] Q[n] 2n S [n]

2 1 = sqrt(2) 2

3 2
= sqrt(2 +
B2)

= 2 + B3 = D2 ∗ 2

4 3
= (2+B4)∗
C3

= D3 ∗ sqrt((2 −
sqrt(2))/C2)

5 4

6 5

7 6

P1 =
√
2, Pn =

√

2 + Pn−1 (n ≥ 2)

Q2 = 2 + P2, Qn = (2 + Pn) · Qn−1 (n ≥ 3)

5 2n+2QANLQ Sn = 2n

√

2−
√
2

Qn−1
(n ≥ 3)
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n tMm9

4 5.0× 10−3

6 3.2× 10−4

8 2.0× 10−5

10 1.2× 10−6

12 7.8× 10−8

14 1.2× 10−9

16 4.6× 10−8

18 9.6× 10−7

20 8.2× 10−5

22 8.6× 10−4

24 2.1× 10−2

25 2.1× 10−2

)W57NW;

n tMm9

4 5.0× 10−3

6 3.2× 10−4

8 2.0× 10−5

10 1.2× 10−6

12 7.7× 10−8

14 4.8× 10−9

16 3.0× 10−10

18 1.9× 10−11

20 1.2× 10−12

22 7.3× 10−14

24 4.9× 10−15

25 8.9× 10−16

)W-jNW;

— 4.2*oj
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4.3 Q,KhkπNjA (p.27)

cos x NUXtr y = cos−1 x Hq-^9%

y = cos x

x

y

0 π

2

π
UXt

10−1

π

2

π

y = cos−1 x

y

x

Y.Hataya & F.Hirosawa (3}gX) 0QXtH_~( 5wHv97 28 Aug. ’11 28 / 42



UXt cos−1 x O

cos−1 x =

∫ 1

x

dt√
1− t2

Hbq1^7?%hCF

π =

∫ 1

−1

dx√
1− x2

,.j)A^9% 3N&UNQ,r$aw*Kaa^7g&%
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−1 1

y =
1√

1− x2

cos−1 x =

∫ 1

x

dt√
1− t2

π =

∫ 1

−1

dx√
1− x2

π =

∫ 1

−1

dx√
1− x2

;9}ANLQNBGaw

=
2

N

n−1∑

k=0

1
√

1− ( k
N
)2
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−1 1
x

y π =

∫ 1

−1

dx√
1− x2

;9}ANLQNBGaw

=
2

N

n−1∑

k=0

1
√

1− ( k
N
)2

)Wr9kH$c(P?C? 14 D
N9}AGaw7Fbm9O 8.8 ×
10−15 xYNm9G π NMraak
3H,G-^9%(9&b6NsEX
tXt (DE)x0) (\YOJ,%)

4.3 *oj
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4.4 0QXtNm@H7FNπNjA (p.27)

0QXtO$5BitG=o5l^7?%

sin x = lim
n→∞

n∑

k=1

(−1)k−1x2k−1

(2k − 1)!

nr-BJMG_akH

x

y

y = sin x

y = x − x3

3!
+

x5

5!
− x7

7!
+

x9

9!
− x11

11!

y = x − x3

3!
+

x5

5!
− x7

7!
+

x9

9!

0
π
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sn =

n∑

k=1

(−1)k−1x2k−1

(2k − 1)!
H*-^7g&%

s6(x) := x − x3

3!
+

x5

5!
− x7

7!
+

x9

9!
− x11

11!

s7(x) := x − x3

3!
+

x5

5!
− x7

7!
+

x9

9!
− x11

11!
+

x13

13!

s8(x) := x − x3

3!
+

x5

5!
− x7

7!
+

x9

9!
− x11

11!
+

x13

13!
− x15

15!

s6(3.1411) = 4.8× 10−5> 0 > −5.1× 10−5 = s6(3.1412)

s7(3.1416) = 1.3× 10−5> 0 > −8.6× 10−5 = s7(3.1417)

s8(3.141591) = 8.8× 10−7> 0 > −1.2× 10−7= s8(3.141592)

3Nh&K$itNm@H7F πrC'U1k3HbG-^9%
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4.5 U5\XtN2it8+rQ$?πNjA

x

y

0
y = tan x

UXt

x

y

0

y = tan−1 x

y = tan−1 x O!N2itG?(il^9%(Z@OJ,)

tan−1 x = lim
n→∞

n∑

k=1

(−1)k−1x2k−1

2k − 1

x = 1re~9lP

4× π

4
= 4× lim

n→∞

n∑

k=1

(−1)k−1

2k − 1
.
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3N2itN nr-BK_aFawW;7^9H$

HFb}+.Y,Y$G9%

100∑

k=1

(−1)k−1

2k − 1
; 3.13159...

1000∑

k=1

(−1)k−1

2k − 1
; 3.14059...

10000∑

k=1

(−1)k−1

2k − 1
; 3.14149...

=3G$)Wr7^7g&%
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tanA =
1

2
, tanB =

1

3
r~?9Q 0 < A,B <

π

2
rHj^7g&%

A

2

1

B
3

1

9kH$A+ B =
π

4
HJj^9%B] tan(A+ B)NC!j}hj

tan(A+ B) =
tanA+ tanB

1− tanA · tanB =
1
2 + 1

3

1− 1
2 · 1

3

= 1.

hCF tan(A+ B) = 1G"kNG$A+ B =
π

4
HJj^9%
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Jer^HakH$

A+ B =
π

4

A = lim
n→∞

n∑

k=1

(−1)k−1

2k − 1

(
1

2

)2k−1

B = lim
n→∞

n∑

k=1

(−1)k−1

2k − 1

(
1

3

)2k−1

hCF

π = 4 lim
n→∞

n∑

k=1

(−1)k−1

2k − 1

{(
1

2

)2k−1

+

(
1

3

)2k−1
}

,.j)A^9%

Y.Hataya & F.Hirosawa (3}gX) 0QXtH_~( 5wHv97 28 Aug. ’11 37 / 42



nr_a?-BB

π = 4
n∑

k=1

(−1)k−1

2k − 1

{(
1

2

)2k−1

+

(
1

3

)2k−1
}

O}+,./

4
1∑

k=1

(−1)k−1

2k − 1

{(
1

2

)2k−1

+

(
1

3

)2k−1
}

; 3.33333...

4
2∑

k=1

(−1)k−1

2k − 1

{(
1

2

)2k−1

+

(
1

3

)2k−1
}

; 3.11728...

4
3∑

k=1

(−1)k−1

2k − 1

{(
1

2

)2k−1

+

(
1

3

)2k−1
}

; 3.14557...

4
8∑

k=1

(−1)k−1

2k − 1

{(
1

2

)2k−1

+

(
1

3

)2k−1
}

; 3.14159...
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A B C D E F

1 k (−1)k−1 2k−1 1/22k−1 1/32k−1 S [n]

2 1

3 4

4 4

5 5

6 6

π ; 4
n∑

k=1

(−1)k−1

2k − 1

{(
1

2

)2k−1

+

(
1

3

)2k−1
}
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A B C D E F

1 k (−1)k−1 2k−1 1/22k−1 1/32k−1 S [n]

2 1 ###

3 4

4 4

5 5

6 6

π ; 4
n∑

k=1

(−1)k−1

2k − 1

{(
1

2

)2k−1

+

(
1

3

)2k−1
}
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A B C D E F

1 k (−1)k−1 2k−1 1/22k−1 1/32k−1 S [n]

2 1
= (−1)∧
(A2− 1)

###

3 4

4 4

5 5

6 6

π ; 4
n∑

k=1

(−1)k−1

2k − 1

{(
1

2

)2k−1

+

(
1

3

)2k−1
}
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A B C D E F

1 k (−1)k−1 2k−1 1/22k−1 1/32k−1 S [n]

2 1
= (−1)∧
(A2− 1)

= 2 ∗
A2−1

###

3 4

4 4

5 5

6 6

π ; 4
n∑

k=1

(−1)k−1

2k − 1

{(
1

2

)2k−1

+

(
1

3

)2k−1
}
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A B C D E F

1 k (−1)k−1 2k−1 1/22k−1 1/32k−1 S [n]

2 1
= (−1)∧
(A2− 1)

= 2 ∗
A2−1

= 1/2
∧C2

###

3 4

4 4

5 5

6 6

π ; 4
n∑

k=1

(−1)k−1

2k − 1

{(
1

2

)2k−1

+

(
1

3

)2k−1
}
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A B C D E F

1 k (−1)k−1 2k−1 1/22k−1 1/32k−1 S [n]

2 1
= (−1)∧
(A2− 1)

= 2 ∗
A2−1

= 1/2
∧C2

= 1/3
∧C2

###

3 4

4 4

5 5

6 6

π ; 4

n∑

k=1

(−1)k−1

2k − 1

{(
1

2

)2k−1

+

(
1

3

)2k−1
}
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A B C D E F

1 k (−1)k−1 2k−1 1/22k−1 1/32k−1 S [n]

2 1
= (−1)∧
(A2− 1)

= 2 ∗
A2−1

= 1/2
∧C2

= 1/3
∧C2

= 4 ∗ B2∗
(D2 + E2)
/C2

3 4
###

4 4

5 5

6 6

π ; 4
n∑

k=1

(−1)k−1

2k − 1

{(
1

2

)2k−1

+

(
1

3

)2k−1
}
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A B C D E F

1 k (−1)k−1 2k−1 1/22k−1 1/32k−1 S [n]

2 1
= (−1)∧
(A2− 1)

= 2 ∗
A2−1

= 1/2
∧C2

= 1/3
∧C2

= 4 ∗ B2∗
(D2 + E2)
/C2

3 4
= 4 ∗ B3∗
(D3 + E3)
/C3 + F2

4 4

5 5

6 6

π ; 4
n∑

k=1

(−1)k−1

2k − 1

{(
1

2

)2k−1

+

(
1

3

)2k−1
}
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4.6 =N>NjA (p.29)

j<^sN<<? (ζ-)Xt

∞∑

n=1

1

n2
=

π2

6
.

,&9Q, ∫
∞

−∞

e−x2dx =
√
π.

U5\Xt (tan−1)
∫

∞

0

dx

x2 + 1
=

π

2
.

60Q, ∫
∞

0

sin x

x
dx =

π

2
.

,s^ (Γ−)Xt
∫

∞

0
x−1/2e−xdx =

π

2
.
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tXrJ<XVN+

l~gXh<JX;Q;s?<5x >.h5

S8M9Q<=sK,WJ 6DNVWMNOW
(|PS8M9 Associé 2011/06/21)

=0*KM(kV+Jn0OW

?vKD1$Y<9HJkO%
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tXrJ<XVN+

=0*KM(kV+Jn0OW

?vKD1$Y<9HJkO%

oKlbhrM(kV?JWM=OW

@}*Kgx)FF$<!j7F$/nH%

>K@r+-$M(T7?MNWMNO/5%

tXTNlg$WMr 100J 1000JHEMklgb"k%
S8M9 qH $NfO#( (1J*JWMGO5/$|<$WMr)
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tXrJ<XVN+

=0*KM(kV+Jn0OW

?vKD1$Y<9HJkO%

oKlbhrM(kV?JWM=OW

@}*Kgx)FF$<!j7F$/nH%

"ifk3Hr?CF_kV?$OW

1DNvArM9J}~+i!$7$Q9N>O,J$+M(k%
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tXrJ<XVN+

=0*KM(kV+Jn0OW

?vKD1$Y<9HJkO%

oKlbhrM(kV?JWM=OW

@}*Kgx)FF$<!j7F$/nH%

"ifk3Hr?CF_kV?$OW

1DNvArM9J}~+i!$7$Q9N>O,J$+M(k%

4NrmW7F+kVgIOW

I&GbI$vrNFnj$gZJt,@1r4-P9%

*vrj]=7$\A*Jt,rO_Hk=O%
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tXrJ<XVN+

=0*KM(kV+Jn0OW

?vKD1$Y<9HJkO%

oKlbhrM(kV?JWM=OW

@}*Kgx)FF$<!j7F$/nH%

"ifk3Hr?CF_kV?$OW

1DNvArM9J}~+i!$7$Q9N>O,J$+M(k%
4NrmW7F+kVgIOW

*vrj]=7$\A*Jt,rO_Hk=O%

FlLG*vr,`7$*ShkVlg,1OW

Wis A,@a@C?iWis B$ Wis B,@a@C?iWis
C. . .
djNrhKM(ilk$/D+Nk<HK,1F$=l>lKD

$FhrIsG$/

ro,t/lg,1rT9%|\MKgn7,A%
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tXrJ<XVN+

=0*KM(kV+Jn0OW

?vKD1$Y<9HJkO%

oKlbhrM(kV?JWM=OW

@}*Kgx)FF$<!j7F$/nH%

"ifk3Hr?CF_kV?$OW

1DNvArM9J}~+i!$7$Q9N>O,J$+M(k%

4NrmW7F+kVgIOW

*vrj]=7$\A*Jt,rO_Hk=O%

FlLG*vr,`7$*ShkVlg,1OW

ro,t/lg,1rT9%

WMr8csW5;kV"Jm8< (`d)NOW
WM,_^C?~&TsAKJC?~K$WMN9FCWrtJ

9CtP7F (l+MoRb5$h&J)*rhr+D1k}!%
4/[Jk 2DNvAK$&L-r+$P7FkSD1k
,lK"kNO7S4%
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