
Euler (1707-1783) — bçíj=ª=

Šœþ

“Lisez Euler, Lisez Euler, c’est notre

mâitre à tous.”

Read Euler, read Euler, he is the master

of us all.

— Laplace (1749–1827) —

¥u¶ÅO±bçð Laplace ��ú

Ü�bçðFzíø¨u, åÑ2d<2u

�è Euler, è Euler, FuBbr?í×���

�øŸú Euler ��ïuâk Euler

t�

cos θ + i sin θ = eiθ

´p)ò2ù��çúiƒbí8�, ¸Ï

“�, �“¸Ï . . . ��ø×#úi0���

Y™p)4�,{�øK9ÿuzµ<t�

zŸÊ.$,, Í(QOÿõF[Æ, ¥³b

àt� (1), µ³bàt� (2) . . . õ)ñ

�¨à, O�ë7k, µõÊu'UKí%

ð� à¤IIÈÈ¬7ø_ç‚, [c‚Èq

-õÊ'.Aè, ku�7�…Ékúiƒ

bí¡5zXÍÈõƒ Euler t�, â¤t

� (çÍb‹,øõõµbí�…) 'ñqÿ

ªRû|rÖíúi0��, *¤ÿ³��

p Euler t�, O Euler uÕ, B´u.ø

−� (úò2Þ7k, FFÉ-íÉu×ç:

5, }�Õ; J;˝�½ Euler uÕ!)

ö£=UAÐ;y¿p w… Euler,

†uÊõêø¹Â}p“ �D×bçðø�

} ({æ|�þ)�� T6½ George Polya,

ÊvÍ,úF�à|¿íbçð? F��:

“Euler”, ŸÄu Euler d7ø<�Fn?

óçíQ×bçð*³�d¬í9, ÿu: F

j„7FuàSêÛFí!‹� ¥í.uB

bç3¬˙2|Ûbíý? BbÊ°zví

ƒí˚Øÿu: …buàS\êÛí? Ñ7

ö£ÜjøÆÜ�5.âø−…u5óêÛ

í, ÎÝø_AjjøÆÜ�uàS\êÛ

í, ´†ZÌ¶Üj…� Polya ¥¨u¿¿H

�Bíq-, Ä¤²ìßßw… Euler�

A1263�–, :=í Basel ÿur¹í

rÖAâÍ	5ø, Ê170�5‡MÚAÑ

üqD¼“í½Ã� 7×ç5FJ?AÑç

Xû˝í2-, 3buâk Bernoulli ðí

í�à� ¥_ðíuâ Nicholas Bernoulli

(1623-1708) F
	� F�ú_oä Jacob

ø0 (1654-1705), Nichcolas ø0 (1662-

1716), Johannes ø0 (1667-1748), w

2 Jacob ø0û˝ÿç, 7 Johannes(C

John) û˝»ç, Oç Leibniz(1646-1716)
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Ê Acta Eruditorum ídıê[5(, s

A·²ì�Ó Leibniz AÑbçð� Jacob

VL Basel ×çí`¤òƒ 1705 �Q0�

John †Ê Gromingen L<, òƒ Jacob

¬0n.wFëëÊ Basel ×çíbçƒè,

1øòÊµ³R743�5˝�

Bbí3i Leonhard Euler(1707-

1783) í�fu Paul Euler(1670-1745) �

/vÊ Basel ×ççÿç, âkFAÐúb

ç6'�E�, Ä¤¥¨vÈ6{�¬ Ja-

cob Bernoulli çbç, õÒ,Ê×ç¼¨

Paul Euler D John Bernoulli ·{%ø–

Ê Jacob Bernoulli íðR¬� Paul Euler

H“5(AÑ˜,}í��� Leonhard Eu-

ler k1707�4~15nÞk:=í Basel, O

�ù�ÿºƒË¡í¸ˆ (Riehen)�

£Bÿç�8, Leonhard Euler \£

ƒ Basel íç�ÿè, ¥‚ÈFDÕƒ‚°

R� ¥uø_öÃíç�, ç.ƒBóbçÍ

7Fúbçíw…†uâkF�fí`ûD

AÐíÖ	ç3� Paul Euler …A6u_�

¨Êíbçð, F{u Jacob Bernoulli í

çÞ, ¥P�fı� Leonhard Euler 6¥

Fí(0AÑøf−A, �ßí Leonhard

Euler kuÊ�fíé§-ªp Basel ×

çç3ÿç, ıCdDı+Vd� ¥vâk

Leonhard Euler FÛíbçnM, ï,\

John Bernoulli F·<, FÏ-Ë©U#¥

_�/A,øŸ{, Leonhard Euler ,u

�Tøc_r‚, Í(r‚Ù-˜Ê
ìí

vÈq~° John Bernoulli íNû, John

Bernoulli 6°vR�Fõy¿øõíbç�

Eulerk1723�êAïçî=çP, w

�du«n1ªœ�µo (Descartes) D

�âsAïç–1íÏæ4� Ó¹c*w�

fíè�Çáç3ÿç, Í7óUFuø_

˜yí!÷�, ºá�Ì¶Êÿç� ıC

d� ı+Vd52vƒFÊbç2F?)ƒ

íç3Ï DÏ8� (VF�f�kÊ John

Bernoulli í’z-, °< Euler Zèbç,

*¤ÇFˇ�íçXÞ®, (V6@ð7

Bernoulli �äíãk (’zw�íu):

�Euler ÅìbAÑ×bçð7Ý

Riehen í����

Eulerk1726�êAÊ Basel ×çí

ç“, Ê¥‚ÈFQ§ John Bernoulli í


‡DNû, ûè7 Varignon� �µo� �â�

�‚I � Von Schooten � Jacob Bernoulli�

Hermann�Taylor(œ ) D Wallis �Aí

OT� Euler �ø¹bç�du“On iso-

chronous curves in a resisting medium”

uø¹sd, 7Fö£Ðåiíu19uv,

1727 �Ñ-�çÍT|Fß½æb����

åÝuâ Bouguer F), Euler †âkÔ�

í}&|Fß5|7P0í²Ï7)�ù±

Ýı� (��íu Euler ¤vÝB´³�c¬

½,NWíFÁ�)

Ê 18 0�ír¹, ×ç1.uçXû

˝í2-, 3bíû˝L�uâTO1�±

cí$µ6F’ŒíYð�çÍFVç� ¥

‚È†J.Š, Ñ-D8˛)&ú_Ëj|

|H� John Bernoulli �ú_oä, w

2s_ Nicholas ù0 (1695-1726) D
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Daniel(1700-1782) ·ubçð7/D Eu-

ler u’>Ý»íß¤, FbùAÊ 1725

�‡%>Åí8˛)&�çÍ, ¥uYÎ˛

)×Õí³èF
	íø_?DDÑ-� .

Š�çÍó}©íçX~Ð� N¬ Daniel

Bernoulli í�à, Euler 6×)�L� O

|Çáí<PuÊ»çÍíÞÜç¶Æ, Ñ

¤FA´Ê:=í Basel vZr-IpÞÜ

çíû˝, 1ê[7JR�}j˙2íš�

j˙V·H;ßíf]� ¥Ko‚íû˝º

øòø¡ƒ Euler øÞí�T� ÿÊF ,

>˚gÉËíµøÙ, Çpí���ø0Þ

Y 07, Êµ¨¹�ínä, Euler´{%

VL¬>Å½›»ëíÔ	�T, (VnÍ

ªbç¶Æ� ¤(, ç=1D‘Kß7øõ5

(, Euler Zù-Ipû˝�T� cc�6�

ívÈ�˛�n�íkz#� ¥J.êru

ÄÑF\bçFÜù, ¶MŸÄ†uâkÕ

Þ\µ=1Ô:, UF.ßªW£�íþ>

º��

1733� Daniel Bernoulli ×Ç>˚g

�ƒAâí:=Ê Basel L`¤, FF˛-

í<Pÿâ Euler Q�, 26uíFÿ¤�

,�çÍí�øzbç>S� âk%È,í

Z¾, 1>gAÐJ(íÞºb�ìÊ8˛

)&, kuÊ1734�j~7nD Catharina

!u, Zu˛)×Õ��>˚gí:=åð

Gsell íÞo� Fb�13_ƒä, OÎ75

_5Õ, wFÊ'üív`Z¬0� Euleru

ø_CI ¾/¿¡üƒäíA, FAÐ�

˚�'Ö½bíû˝!‹uFøG�O|o,

7œ×íƒäˇOF2vêAí�

�Fu�ÍJV|Ößí:=

�çð, 6uøP.ª2‡íbç

â;ð� FÊLSä�2·?êÛ

bç, ÊLS8”-·?ªWû˝

. . . . . .�

EulerøòÊ>˚g&ƒ1741�, Ê¤

5‡F}	Ê1738, 1740�)¬¶ÅÑ-�

çÍí×Ý, ¥_v‚|½bíOT5øu

1736 �Ék‰çíø¹�d� EulerFO‰

ç (Mechanica, sive motus scientia an-

alytice exposita; 1736) øz, u�ø…J

j&íj¶Vê�âÉk”õ«�í`�

z�

¥J( Euler Ê Berlin �¬724�,

ÖÍ|Çáí−�'ß, à Euler Êø¥#

�¤í]Tƒ:

�BªJÓ<dBı�dí9 (É

kû˝), . . . . . . ÅÙ (N*ÔË

×Õ) ˚BÑFí`¤, B;Bu

0ä,|0—íA��

Onä1.·uC0í� ŸÄu*ÔË×

Õ¿¡íuÆËíõE7.uÀÓí Eu-

ler, «w Euler '.¿¡çvíø<A,

Wà(�œ (Voltaire)� (V¶Åbçð

D’Alembert \g~V.Š, ÖÍF¸ Eu-

ler Êbç,�ø<öQ, O1.uµuÝ

.}é_Aí.¸�à‡iíA� Fò0Ë

ú*ÔËz:�³�LSø_ÛDºOíbç

ðªJ¦H Euler íP0�� �zLSwFb

çð0k Euler 5,·u:@�� O¥_�µ
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ºU)*ÔËy‹Þ−DÏ/! EuleríT1

‰)y‹Ì¶�§� F>ƒFíƒäbÊ�

�=.}�LS‡¤, �kÊ59u (1766�)

Q§���ÞYù0íg~yŸÔðdƒ8

˛)&, øòƒF¬0 (1783�)�

óúk�âíq², ¢ò, ÿ%”� Eu-

ler †u—h/CI ¾, ÝBk1771�i

jêrÜ¥, E\�—hí4�, ÖÍÊ�˛

êrÜp5-, EulerE�â¨H#FíŒÜ

(õÒ,ÿuFíoä Albert Euler), V.

/F„{Tníbç“T� Ê(Ví17�2

Euler ./êObç, à‹z�Bó.°,

µÿuFªJ‡yÖß� Fí�NUF?Í

\Ëz³®–1¸;¶7ÌÛø…bŸÊ

�,, FÝ{íp[‰UFíå7�àø_

#Åø…íÇzø�

EuleruvÍ,|Ößíbçð, �F

°vHíA˚Fu“}&í“™”� Fu¡H

ú×bçð5ø (ÇsPuòg (Gauss), -

� (Riemann)), 7éÍ(sP·¿§ Euler

í�à� Fúbç}&íõ., ªJÈ1r�

¼, (Euclid) ú�S (©ıCbç) íõ.�

ÖÍ Euler …A1.uøP4� (ÄÑ

Ê�çÍ�T), OºªLSAúbç`ç�

y¿±í�à, |3bŸÄÿuVAkFF

Ÿí`�z“Ì¤�¾j&pÆ”:

1. Introductio in Analysis Infinitorum

(1748)

2. Institutiones Calculi Differentialis

(1755)

3. Institutions Calculi Infegralis (1768–

1794)

¥PzªJÈ1r�¼,í“�SŸ…”, w

�à5¿±ÝB(Víz×¶}·uw��

7˛!

EulerÊ“Ì¤�¾j&pÆ”øz2í

ŸøNbe¸Nbƒbex [Ê}&ç (anal-

ysis) í2-P0, ÊF5‡Ab·øNbƒ

b (exponential function) eÑúbƒb

(logarithmic function) í¥ƒb, Euler†

zs6	Êú�í!�,1}	ì2à-:

ex ≡ lim
n→∞

(
1 +

x

n

)n

,

ln x ≡ lim
n→∞n(x1/n − 1)

òhVõ, I y = (1+ x
n
)n † x = n(y1/n−

1), Í(y¦”Ì, çÍ|(¥_¥�u'�

�‡�&¼ü, Op) Euler µ_vHEu

}&íf“‚, úbçíÃ�45b°´³

�µóò� |o|Û e uÊFFO‰ç (Me-

chanica 1736) øz, EulerÑÝó²¦ e V

H[Nbá? Î7Nb (exponential) íå

íu e 5Õ, |�ª?uÄÑ a, b, c, d ˛

%��|Û, FJ e ÿAÑ|ilí`²6,

7N˛.Øª?JFíâ (Euler) íåíV

¦í, ÄÑFuø_”à™íç6, v�øF

íA‹ô(ê[JU)Fí°9DçÞ)ƒ

±ç, OÌ�àS, e dw… Euler F²¦

í¯U˛AÑ�0tw/Uàí¯U� Euler

âFíì2|ê„)

lim
n→∞ (1+

1

n
)n=1+

1

1!
+

1

2!
+

1

3!
+ · · · · · ·(∗)

lim
n→∞ (1+

x

n
)n=1+

x

1!
+

x2

2!
+

x3

3!
+ · · · · · ·

¥£uNbƒbexí Taylor �b�
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EulerÊ“Ì¤�¾j&pÆ”Çø_½

bí�Tu©}b (continuous fraction),

Wà;

13

8
= 1 +

5

8
= 1 +

1
8
5

= 1 +
1

1 + 3
5

Euler„p: F��Üb·ªJŸA�

Ìí©}b, 7ÌÜb†ªJŸAÌÌí©

}b� Wà x =
√

2 − 1 uùŸj˙�í

;

x2 + 2x = 1 =⇒ x =
1

2 + x

¬�}‚í x y¦HÑ 1
2+x

†

x =
1

2 +
1

2 + x

°Üª)

x =
1

2 +
1

2 +
1

2 + x

Y¤éR� n ¥�k

x =
1

2 +
1

2 +
1

2 +
1

2 +

...

2 + x

I n → ∞ FJ
√

2 ª[ÑÌÌí©}b
√

2 = 1 +
1

2 +
1

2 +
1

2 +
1

2 + · · ·

à‹5?ùŸj˙�

x2 = ax + 1 =⇒ x = a +
1

x

†

x = a +
1

a +
1

a +
1

a +
1

a + · · ·

Wà; ôÀ}’ (a = 1)

x=
1

2
(1+

√
5)=1+

1

1 +
1

1 +
1

1 +
1

1 + · · ·

ôÀ}’ (golden mean) 5–ÄªJ¥ó

õ: ˛øøä$Å }	�k x D 1, “J

uÅD íªW�k DÅÁ  5(íª

W�” ¥_ªWÿuôÀ}’,

x

1
=

1

x − 1

⇐⇒ x2 − x − 1 = 0

⇐⇒ x =
1

2
(1 +

√
5) ≈ 1.618

âôÀ}’5©}b.Øõ|…uY¹|M

í©}b, FJôÀ}’u|Ñ ÌÜ íÌÜ

b�



44 bçfÈ 26»2‚ ¬91�6~

Euler6„pàSøÌ¤�bŸAÌÌ

í©}b´�àSøÌÌí©}bŸAÌ¤

�b, Wàâ (∗) ª) e íÌÌ©}b

e = 2 +
1

1 +
1

2 +
2

3 +
3

4 +
4

5 + · · ·

√
e=1+

1

1+
1

1+
1

1+
1

5+
1

1+
1

1+
1

9+
1

1+
1

1+ · · ·
Euler6°) π íÌÌ©}b

π

4
=

1

1 +
12

2 +
32

2 +
52

2 +
72

2 + · · ·
¶Åbçð Lambert(1728–1777) ‚

à¥!‹k1768�û| tanx íÌÌ©}b

tan x =
sin x

cos x

=
x − x3/6 + x5/120 − · · ·
1 − x2/2 + x4/24 − · · ·

=
x

1−x2/2+x4/24−···
1−x2/6+x4/120−···

I x → 0, |(ø_}‚�¡k3]

tanx =
x

1 − x2

3 − x2

· · ·
°Üª)-ø_}‚}	u5, 7, 9, · · · FJ

tan x =
x

1 − x2

3 − x2

5 − x2

7 − x2

9 − · · ·
=

1

1
x − 1

3
x−

1

5
x−

1

7
x−···

¬7ø¡30�, ¶Åbçð Legendre(1752

-1833) nk1794�#|Ã�í„p� Lam-

bert�â tanx íÌÌ©}b„púF�í

�Üb x 	= 0, tan x ,uø_ÌÜb, F

´„p ex, sin x, cos x, ·uÌÜb, mÍ

tan π
4

= 1 .uÌÜb, FJ π uø_ÌÜ

b�

Eulerj„bçÝ�ÀU, wCI ¾

í_46[ÐÊå³WÈ, F.uµÉ?
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õN½æí…”, ºÌ¶øw2;f]#F

Aí…$bçð, ó¥Ë, F¿¿ËÉ-`ç

í�T�

�He preferred instructing

his pupils to the little satisfac-

tion of amazing.�

— Condorcet —

F,u-ŠÚz�Éí’e�-í, Ì`í,

�‘ÜËŸ-V� Fƒ)IA-1y�, /�

õËøq-í2;¬˙µsè6, Ä¤FF

ŸíCFƒí·uAÐ�-), �>§íA

‹, 6Ä¤Ô	>Af~� ÄÑø_ö£ßí

T6, Éàµ<UAÐ×)¿…�ïí9Ó

 �àFíè6�

Fí�àuà¤5¿, ÝBÊDÙ, Bb

EªõƒFí—�, Wà

f(x) : [ýƒb (1734)

e : AÍúb log 5� (1727)

π : Æ¶0 (1755)∑
: °¸5¯U (1755)

∆y, ∆2y · · · (Ï}) (1755)

i =
√−1 (−1 í�j;) (1777)

ÇøK9M)TíuÊ.Šív`, Ñ

O²*ÔË×ÕíkÞ�Ü‰ç� mç� Ùd

ç� ;ç�, EulerÔ	ªŸã§êçí �_

øP,Åt3í]�� (V¥<]�Ñ¼f/

\�åAþ.°xkíÀW…�

×– Euler |�ÑAø/|��í�T

u1735�„p

ζ(2)=1 +
1

22
+

1

32
+

1

42
+ · · · · · ·= π2

6

¥u Jacob Bernoulli FTí, ¥½æ{Ø

J Jacob Bernoulli � John Bernoulli � Da-

niel Bernoulli� ÝB¨	 Leibniz�Stirling

�deMoivre . . . �A, Euler‚à;D[bí

h1, DFAÐíÔyj¶, ´)|øÍ
í

A‹

ζ(4) = 1 +
1

24
+

1

34
+

1

44
+ · · · · · ·

=
π4

90

ζ(6) = 1 +
1

26
+

1

36
+

1

46
+ · · · · · ·

=
π6

945

ζ(8) = 1 +
1

28
+

1

38
+

1

48
+ · · · · · ·

=
π8

9450

ζ(10) = 1 +
1

210
+

1

310
+

1

410
+ · · · · · ·

=
π10

93555

ζ(12) = 1 +
1

212
+

1

312
+

1

412
+ · · · · · ·

=
691π12

638512875

Ê1737�, Fy„p7ƒbD”b5É[

ζ(s) =
∞∑

n=1

1

ns
=

∏
{p : prime}

(1 − p−s)−1

ÉkEuler í�T, Bb�À�Üà-:

• b� (Number Theory)

Euler Ékb�í�TN˛u§ Gold-

bach (1690-1764) 5é¥, O'ª?|Ç
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áuâk Bernoulli úb�íE�� 1729�

Goldbach ½ Euler u´ø−‘ïí“¿:

2n + 1, n = 1, 2, 22, 23, . . .

¥<bu”b? Euler Møð„, 1Ê1732

�„p

232 + 1 = 4294967297

ªJ\641cÎ, Ä¤.u”b, F°v6û

˝‘ïwF³�„pí!‹, Ñ¤ Euler ù

ªøhƒb ϕ(n): [ýF�ük n 1D n

�”í”b5_b� 1749�F6„p7‘ï

Çø_ik, Ja, b�”† a2+b2 ³� 4n+

1 $�íÄb� cc Euler úb�í�Tÿ

—JUF±	—©� FÊb�ÇøêÛuù

Ÿ�¥
 (law of quadratic reciprocity)�

FuvÍ,�øPú‘ï|(ìÜ¦)²ì

4ªíbçð�

• Euler t� (Euler identity)

1740�10~18n, Euler Ÿ# John

Bernoulli í],n�ƒ�}j˙

d2y

dx2
+y=0, y(0)=2, y′(0)=0 (�)

Eulerz¥_�}j˙íjª[Ñs$�

y(x) = 2 cosx

y(x) = ex
√−1 + e−x

√−1

BbªJòQð„¥s_ƒb·u�}j˙

(�) íj, Ä¤â�}j˙íñø4ª)

2 cos x = eix + e−ix

°ÜªR; Euler 6ø−

2i sin x = eix − e−ix

ø�5( Euler Ÿ7Çø¥]#,Åbçð

Christian Goldbach TƒFhôƒø¡N

M

2
√−1 + 2−1

√−1

2
≈ 10

13

˝��k cos(ln 2), 7õÒl�, êg 10
13

D

cos(ln 2) í¡NMª�üBübõ�ýP!

|( Euler Ê1748�øt�

e±ix ≡ cos x ± i sin x

ê[ÊFíz“Introductio in Analysis In-

finitorum”, DÙBb3U˚Ñ Euler t

�, ¥uÉkúiƒbÜ�|Ô�ít�5

ø, ¥t�Ä¤AÑúiƒb, µbDNbƒ

b5›a� 7……™£µsBbà¦Ôyí

x = π
2
, π, 2π † cos x + i sin x 5M�

k

e
π
2
i = i, eiπ = −1, e2πi = 1

t;JâÌ¤�bVõ e2πi uS�íµÆ,

Í7â Euler t�º/�ËµsBb e2πi =

1, è6�E�ªJõÇø_IA˚JíWä

ii = (e
π
2
i)i = e−

π
2

w2|Ô	íu

eπi + 1 = 0

EulerÝ�¿=¥_t�, 1�˚¥u|1(

íbçt�, FÏ=ƒø¥t�…ÊYð�

çÍí×Æ,� ¥�ä� 1, 0}	u�¶� ‹



Euler (1707-1783) — bçíj=ª= 47

¶¥s_!…«�Í$íÀPjÖ, c_b

åÍ$|;…í–1, ´�ú_«�j¶ —

‹� �DŸj� s_Ô	íb: Nb e DÆ¶

0 π, y‹, i ¥_™bÀP� ¥_t�6A

Ñ Lindemamn (1852–1939) Ê1882�„

p π u��bí�x, *¤6!!7“ÆÑ

jí1E�

*ì1út� (de Moivre’s formula)

Võ Euler t�u'òh, çÍ5Ûbøõ

�−ªpµb0ä

(cosnϕ + i sin nϕ) = (cos ϕ + i sin ϕ)n

Iϕ = x
n
, †

cos x + i sin x =
(

cos
x

n
+ i sin

x

n

)n

¥��úF�ín·A	, Ä¤Bb5?”Ì

8$ (n → ∞)

cos
x

n
≈ 1, sin

x

n
≈ x

n

]�k—íÜâó]

cos x + i sin x = lim
n→∞

(
1 + i

x

n

)n
= eix

çÍ¥Rûu.Ããí, Ouºóçòh, Ã

�í„p†�˝Ì¤�b5Ü�

ey = 1+y+
1

2!
y2+

1

3!
y3+

1

4!
y4+

1

5!
y5+· · ·

Iy = ix, †â sin x D cos x

eix = 1 + (ix) +
1

2!
(ix)2 +

1

3!
(ix)3 +

1

4!
(ix)4 + · · · · · ·

= (1 − 1

2!
x2 +

1

4!
x4 − · · ·) +

i(x − 1

3!
x3 +

1

5!
x5 − · · ·)

= cos x + i sin x

wõ, °šíG¶6|ÛÊ Bernoulli l�

�}
∫ 1
0 xx dx, íl

xx = eln(xx) = ex ln x

Ä¤

∫ 1

0
xx dx =

∫ 1

0

( ∞∑
k=0

(x lnx)k

k!

)
dx

=
∞∑

k=0

1

k!

∫ 1

0
(x lnx)k dx

â}¶�}ñq„p

∫ 1

0
(x ln x)k dx =

(−1)kk!

(k + 1)k+1
,

k = 1, 2, 3, . . .

¢ÄÑ lim
x→0

x ln x = 0, FJ

∫ 1

0
xx dx = 1− 1

22
+

1

33
− 1

44
+

1

55
−· · ·

≈ 0.78343

John Bernoulli *ÀPÆÞ�5l�

¬˙6„p7 ii = e−
π
2 :

A =
∫ 1

0
ydx =

∫ 1

0

√
1 − x2dx

‰b‰²

u = ix , x = −iu , dx = −idu

Ä¤ÀPÆÞ� A �k

A =
∫ i

0

√
1 − (−iu)2(−idu)

= −i
∫ i

0

√
1 + u2du
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â�}t�ª)

A=
π

4

=−i

(
1

2
u
√

u2+1+
1

2
ln
(
u+

√
u2+1

))∣∣∣∣∣
i

0

=−1

2
i ln(i)

FJ

i ln(i) = −1

2
π ⇐⇒ ii = e−π/2

• Beta D Gamma ƒb

Ê Euler í`�z“Institutiones cal-

culi integralis”, FÌ�Ëû˝1n�ª[

ýÑ!…ƒb (Öá�, Nb, úi, úb, Â

��ƒb) í�}, F°v6«n Beta D

Gamma ƒb (Euler k1729�ùª¥s_

ƒb)� |o Legendre ˚Ñ Euler �øé

D�ùé�}, ÛÊ¥_±˚†}	uâ Bi-

net D Gauss F¦í�

• Fourier �b

Euler 6Ç“7 Fourier �b, Ê1744

�Ÿ# Goldbach í]2Tƒúi�bDƒ

b5É[

∞∑
n=0

an(cosx + i sin x)n

=
1

1 − a(cosx + i sin x)

OÇøjÞâ de Moivre’s (ì1ú) ìÜª

ø
∞∑

n=0

an(cos nx + i sin nx)

=
1

1 − a(cosx + i sin x)

‚àµb5«�(, }Aõ¶D™¶)

a cos x − a2

1 − 2a cosx + a2
=

∞∑
n=1

an cos nx

a sin x

1 − 2a cosx + a2
=

∞∑
n=1

an sin nx

Ia = ±1

1

2
=1±cos x+cos 2x±cos 3x+cos 4x±· · ·

(¥_�bõÒ,uêàí!) Í(�}

π − x

2
= sin x+

1

2
sin 2x+

1

3
sin 3x+· · · ,

0 < x < π
x

2
= sin x − 1

2
sin 2x +

1

3
sin 3x

−1

4
sin 4x + · · · , −π < x < π

�ù�y�}

x2

4
− π2

4
= − cos x +

1

4
cos 2x − 1

9
cos 3x

+
1

16
cos 4x − · · ·

O¥!‹†bƒ1755�nê[�

• R�}j˙ (partial differential

equation)

1748 � Euler *¶Åbçð Jean

Le Rond d’Alembert (1717-1783) í

û˝A‹|ê, Rû|8ýP�í“š�j

˙”(wave equation)� …u
	Ê�â‰ç

í!�,, ·Hš$‰“0íù¼�}j˙

1

c2

∂2u

∂t2
=

∂2u

∂x2
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õÒ,¥uø_R�}j˙ (partial differ-

ential equation), ²Æuz, Î7vÈí‰

“05Õ, ´·H˛Èí‰“0, ?¹š•O

8ýj²í‰“� š�j˙wq°ÿu�â

ì
, …uø_bçxk, àV·HÓÜíÛ

ï:

8ý©øõí‹§�·D¥ø

õF§í…‰A£ª�

Ê¤5‡1727� Daniel Bernoulli ÿû˝

7š�j˙, ;WwÜ�|øOíjªJ[

ýÑÌÌÖ_£ýšíL‹ (¹úi�b)�

Ä¤D Euler í!‹�FÏæ, (V La-

grange 6‹p¥Ò�D, c_½æuµƒ

bnªJ[ýAúi�b5¸� ¥_½æø

ò�ƒ¶Åbçð Fourier nêrj², 7

Fourier �bÿu¥øÒ¡ì��DíA‹

D!��

Eulerk1759�ø·<‰��ƒ2Zí

P�, /y�Rû|ø_š�j˙

1

c2

∂2u

∂t2
=

∂2u

∂x2
+

∂2u

∂y2

…·H2ÞÊ	òj²íP�àSÓvÈ7

‰“, wÓÜ<2u2Þ,©øõí‹§�

·£ªk¶ˇ2Þú…Fl‹í�Ì…‰�

¥_R�}j˙Dø&š�j˙Ý�óN,

.°íu…Ö7s_Ö	j²í˛È (ù¼)

‰“0� Euler 5?¥_½æd}×‰b)

ƒ7 Bessel j˙, F1‚à Bessel ƒbV

j¥_��}j˙ — Bessel j˙�

• �}�S (differential geometry)

Dˆb (topology)

Eulerú�}�S�”½×íõ., F

û˝7�ÞD�Þ5�0, rÖÊ¥jÞ„

ê[íA‹, (Vâ Gauss ½hêÛ� Ék

ÖÞñíû˝, u Euler )O±ít�

χ(Q)=V − E + F =2




V : Ýõb

E : ˘(b

F : Þb

à‹� g _ íÖÞñ (C�Þ), †

χ(Q) = V − E + F = 2 − 2g

χ ˚Ñ�Þ Q 5 Euler Ô�b (Euler

characteristic), g = 2−χ(Q)
2

†u�Þ

Q 5›�b� χ D g ·uˆb.‰¾, £

ßTXBbàSVú�Þd}é� ÇÕ, Eu-

ler úˆbFdíõ.ÿuO±í�−g&

(königsberg) þ›½æ� Fø5“Ñæ˜í

½æ, Ä¤‰Au´ªJø°ååÇ í½æ,

¥A‹ÊÚ˜ç� %Èç·�õÒ5@à�

• ©t‰çD¼ñ‰ç

Ê Euler µ_vH, 1³�BóÓb

ç� @àbç5}� úF7k, c_ÓÜ0

äí.°Ûï, ·uFê|V5}&j¶

íû˝úï� ©t‰çí!�uâ�âFR

ì, 7 Euler †u3bí
º�� 1736�,

FílÀUË�Ü”õ (mass–point parti-

cle) í–1, °vF6u�øPû˝ÊL<

�(«�5”õ‹§�, 1ùª²¾5–1
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D§�� ‹§�ó©û� ¼ñ‰çí!�u

â Euler F
	, Fû|7©/j˙� (the

continuity equation), Laplace §�Pj

˙ (Laplace velocity potential equation),

´�Ìò4.ª9ò¼ñj˙, Bb˚5Ñ

Euler j˙, BDEuû˝¼ñ‰ç|!…

íj˙�� aà Lagrange íu, Euler1.

u=A7¼ñ‰ç, 7u“¨7¼ñ‰ç� ç

Í¥Æç½(V%â Lagrange ^ò7‰)

yM1� OS¦²ì4¥�í•ç†u˘k

Euler� BbªJà¤ªj, �âRì7‰ç

íË!, Euler ¨7Ë$D	7�!Z, 7

Lagrange †z…_òA�-1ñ5
��

EulerD�â�Leibniz øš·˘kh

bçÜ�íÇˆ6, w(ícÜ�TDÃ

�„p†G#høHíbçð Jean-Rond

D’Alembert (1717-1783), Joseph Louis

Lagrange (1736-1813) D Augustin Louis

Cauchy (1789 -1857) 1øò•/ƒù	0

�� Ê Osserman FO �‡‹íË¹�([10])

2Fø Euler, Gauss, Riemann Êbçä

íËPªõÑ—8,íú B: Ñé� óÖX�

Ó…bg� 7 George F. Simmons ([12])

†y£üËø Euler ªÒÑbçäíj=ª

= (the Shakespeare of Mathematics)

�04, ‹�´³, ¦5.`, à

5.ª�

Universal, richly detailed, and

inexhaustible.

ÖÍ Euler ¬0�sìÖ�, OFDÙEÍ

ºÊbçí©_ir�
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