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R A AR B S0 R R R I 2 —RAF AR R BT o
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BART , M — ERK, %47 , A {an,n > 1} 5
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BP{an,n > 1}A3% —ER o 3140, {a,,n > 1} WEE—FH o b
AR RAE L E B Fr— ik AF S HEN AKX T HR, AALTHZH
TR T — AR 895538 o Bidi(BEuler, 1707-1783) 44 F & % — 1852 & 3]
B FRMEGBPER, i ke LR TIE , BT ARE A K
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Man e 2 —RIFMHEE o Flde, Fm = 10, Blajgfex £.341077,
A sbs 3t Ha, HFFle = 2.718281 - , & AREmIR K — A% T A £ 4%
FEik, due = 2.71828182845904523536028 - - - , iz A& Bk £ 13 3| dhex
DNEAT23M% o BREE22RIF, £ — B A X T B FSEBNHERZL A L
Z, CHMEFK2.71828- - -, B oy F M H#A0.4342944- -7

e AB AL ¥ iy 3 9 (Hermite (1822-1901) /£ & L1873 43 i), 42 i i&
A2 SR, T ife T &I H YA (B R BRI A W TLT3TH P8 k), T A
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Xy k@ AR AW T A &, byt —AHNIE, Bbyy b, 5 —
97, #{by,n > 1} B — ¥ BH R 5] o #iFElim, o0 by = b
I o
BEBEAD = o #H > n, M ATE S =B F R A0 TE
1 1 1 n—1

1
bl>1+1+§(1_7)++ﬁ( —j)(l— ] )o

ZERBE En, mMAL — oo, B| EX AMRA T ED, AR Ea, o BPILEF
#b> Qp, W XA by, < an, Bt

b>an>bp,Vn>1,

4n — 00, W &R ¥ (Squeezing Principle, X A% & #% & 32 3%, = #A 6 T 32
(Sandwich Rule)), 243b = lim,, s00 ap = € o AL KRAFVFF) T ol T2 4y
o PR R

(4) lim(1+1/n)" =€,

n—oo
EIL2. (K AHR L) FA =Z# I {an,n > 1}, {by,n > 1}, {cn,n > 1},
Ean, < b, <cp,Vn > 1,0lim, o a, = limy, . ¢, = a, Bllimy, 5 b, =
a o
KIVE R e BT WO EERTRAMAETLETRG X REL, FEL
BAHSFRET S e

2 BEAF

FEXERMRAR R Hr,

ok, KM B EZ @A AT, &% R, BB & &
Borr?, [ Bl & B B 2mr, mE A% A E B F , R — A FREER, £
ATERFEA S FT 3.14 R3.14159% 3 & 7 ey M AE o 125 RIMAE R
FAERE T AL, AETRARBE AN TR Z oMM T o FEL, BN TR
k48 (Archimedes, % T AT287-2124F) #y 4%, & B = B 0 X 40 B 44 2
B AT REFH, KHGHAT260 F), 3t & Lol Al — B4 Bk ok 245
BRI o BT — IR R, 3L A RF R e AR F 2 (429-500), 5

3.1415926 < m < 3.1415927
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fo 38 3 35 R 5 $355/113(= 3.14159292) 44 B ey ¥ i & (K5 7k £ /s &
H645) , tde BT E M ALieTh B — A AE22/T(= 3.14) 8 M X
Foo B N6, TIT By Bk, R A 355113 R i T, i@ R
B0 5 F 7 91,0004, A& B AOtho (1550-1605) # 0 L1573 F 4 3,
B o AT AE S ALY 2B R B B ARy, A2 A AMEAR T AR ST AR 2
ety 2] B AT, 4o LB E R 324,576 = 6 - 212 (R14#0T i [B 69 1 B 1B 55 i B
I, RIBHF 5 BUR A, M 496,12,24,- -6 - 212 .. IE % 34 9H) i$ 09I % %
W, B—F¥ZE+ Witk 2V BEEZEBF433645( LG R
% (1988)), o A&1F 5| AL, M AR T 2 R i6AR & KA

FIAREAREEGNEELS $H @ A(RA, K Z)RGEE @
o BIA A — B @A E L sin(2r/n), %

(5) A, = gsin(%r/n) ,
Agy, = %L sin(27/2n) ,
BAAZARBg AKX, RE0<2z <7/2,

cos2z =1 —2sin’z,

sinz = /(1 — cos2x)/2,
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#
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R BEI{Aon,n > 2}, B BUR A 522,232 ... bR R
BE SR TARE, BB RIRE N B m g h PSR A
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n— 00

AEBARAZIINIE2"S EH, EAB, R EAB X IEnS B2
WA o



v

1.

AlHOD/OC = cos(m/2™), #

Agn
© By

T ¥A B {Bon,n > 1} & — B3R LA R 37, #&lim, o0 Bon 75
Hi o M Agn < < B Wn > 1, Alim, o cos?(m/27) = 1(LE A% 14),
Hol SR IIFE(T) K o

(M) X Pt — R EMAE A F BR, Ay = 25, 1R T Kk Ag, Ave, -+
o EANIEZ MEAEM A T? b (8) X AT

Aon 2A9n
cos2(n/27) 1+ V1= (Agn /27 1)2

= cos?(m/2") o

(9) Agn < < Bon =

[¢]

flde, B Ag = 2v/2, #%
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V2 << —"
"STE I
B oh, 5T BA2 [ X AEE $ 8 80 R AR E A &, 4o s T
FRlrz —@ik o BPERC, R BB A En% M ehik Kk, Al
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(10) Con =1\/2—+/4-C2,

BAAC, = V2, RETH

Cs=1/2-V2,Ci6=1\/2—-\2+V2,
032:\/2—\/2+\/2+\/§,--- o
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(11) CQTL:JQ_\/HQ—\/?,

EAn—Ma/, BRBEIEZS EH R KOV k— FAE LA R
BN ZABIRAG A A7 LB R RN E2" S B X B K, BAR &R E
PP iF

(12) n1L1202”\/2—\/2+\/2+\/T:7r,

EFAn—-118,/ o

bl AR T R H A R AL AR & B BB T, AR Z 5t K e B
K, BAEZ M RFENTF S50, 2R b LA R F kR
Bl o S AEAS d AR AN R TT K oy o Afe R & T, BB R A S HE A Y
At o R dm b, TR REIEA, ARG CRE BT Y EH o ax
SRR, 2 E—E A R, SRAE I O A — KRR, AL LR
A —EER , MY FHURAKAR —EMERRKOHEMEA, Flo3pFT
L NI, TRBRAEM, REMRERTNEE B, ATHR(LE
J& (1996)) .

Wik, 7 438 $% Lambert (1728-1777) /£ B L1761 5 d , M &
71882 4, Lindemann (1852-1939) 3 & A2 Akt

3 #HMikTresK

o AT AT el B M BT REEZNRMBE TR FLEHEF TR T
BEFRGHPIYHEeRXr A M o A5 Hho A n RGBT ENRET,
ERHEE, R Tedin 2 FRE A AMMLSTHELR Y Kr 0957
K o WnGregory (1638-1675)/8 ¥ L1671 445 th —arctanz 2 4R ¥k =ik, &
71674 S, A7 R 3% (Leibnitz, 1646-1716)wy st 48 $ 43 3] — B A2 4% 1
ELOPAE W

1 1 1

(13) W:4(1_§+5_?+'“)°

T E KA Bk s R, Wk 2 Bt EAR 08, FRFRIme AT &
52 o ) de, BPAE B45 B mwal 3 — 1%, HEEREE, FRE — IR
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(14) d G335 )
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4(— — — )y
(539 ~ 372307 T 5 397 )

% 7417064, Machin (1680-1751)#4] Al £ X % — B35 5% + ¢y AT708, %
% 2B 4L 3% 09 AT30 2B, 4F B e s 10045 o 15 Romay s Bl BOR B AT
w5, BT AEIEWY , %G TI8735F, Shanks (1812-1882) /3 F|w £ /s
BT0T42 o ity T4k — &M o T B /2 0 01946 4, Fergusons
A NEEDMTAH R, M RFLA L T BN NRTIOZ gmiE , £
Bl — A % Wrench#: 7 — £ ] #8084% ¢y m#, {2Ferguson R A 14 1% 75 3, L
INECB T2 A R o W L1948 1 A, Ferguson & Wrenchit ] 4 % iE ##
A E ] BB084% 0y 18 o 1B 5T 3t M BF X ALBE AT AT AT B A9 X8k % 8Y )
B B, T AL9495F A2, FEBh AR, Hred N ERERAHELE BT
19734, 7% B # % R Guilloud & Bouyer® 3+ E i 5] s # — & ¥ 15, 3 H
T AR EFR BAI995F10A, B AAKanadadfria st 2] 5+
wiEfL . /19974, Kanadafi Takahashi 4-4%, #] A Hitachi SR2201, &
A T 29/ 8B4k, A 2N ES1048 4

oz AE E B4, R AT A E A, B3R EGA—EE
Fog R o AREH BB Erfa BB SR RRZ—75 &5 T Kril,
KMFEGTTRS AT ERRAE R RBEBA YT L, RRAZ 5 Kra
R AT A BN RAZ KA B 9T ik o Bl de /2 T 19864, —(ETaY
sHHEAZ KR B CRAY-231 S # F o9 — & A F#4, RBailey (1988)

% 4h, Wallis (1616-1703) 7748 7 — &k mrdy 24 A X

2244 2 2 = 4m?
(15) = fim 222406 2m o
2 m-x133557 2m —12m + 1 m:14m2—1
ZETR L F1)
1 1 1 1 72
(16) Zﬁ:ﬁ+2_2+3_2+...:F0

=1
it RFBHAORBEIRRBNFRLGEF, TG IEERME
HoA R, AR KK o MAAITIIFBRIZH 8> 00, 1/i2 5 N # 564,
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AL BB SRR, B R A S o RiB e |75, BRin i —
EE RS

oo

1
D 5 = 1.64493406684822643647 - -,
-

A NE20ME o (2 BRI I R &, B Rag R 0l o 4R, Huéh
T A &S, 2L E R KR E M (16) X 6939 (A Sharpe (1979/80)) o
(16) XEH — A ARG o bldo, £HFEHGREE, 520445
B, AR IEREE, EMELE (P RAARAL) K EEC/T 15
B30 1/ 2 s o ity P R A, 0 RO B KE A&, S5 RT
AAET o —mE

1 1 1 o
T S + (="t ! + o= Gt
32k+1 T F2k+1 (2n — 1)2—1 =R
HFCy, B BRI o Fldm
1 1 1 L=
1 — 4+ — e (=) =
R +=D @n_1p 32
RTINS S
24 34 n* 90 °

A%, AL EP T Ay # o R4 Ramanujan (1887-1920), /& % 11914 4
PRy K (R 8 % EF(1989)):

1 VB i (4n)!(1,103 + 26,390n)
™ 9,801 (n!)+3964" ’

n=0
o — AL E L AR 8 X T, e — SRR T4 N B E ARS8

ey N XA AR F, T 4 #Bailey et al. (1997), £ X9 . £
F-F 32(1997) & E #3845 , Adamchik and Wagon (1997)4+3 37 X X%
T — K42 . £ Blatner (1997) Bl 8 A % 5 st 94 B E

4 AARMKERIE
ERA A R, HHE— o,

(17) e’ = lim (1 +z/n)",

n— 00
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B (4R —HfF o (17) KA F M E — & & 45 3% # (exponential func-
tion) f(z) = e84 7 X o IR BT TR RIEL A AR FFE A MARER
RIBOERK RIS TR EMGE G

B, ARG — AL 09 4% 2 AT BLIRA AT &, A F R B A F1000% o &
Fo -k, Alr B KA A

(1+a)”,
EHERAF LR, Ble FHRZ KA A
(1+a/12)1%
A& —R, =365 B3, Az FEZAKF B
(1 4+ a/365)30%
% —SF3an R, Rle FEZ KA e B
(1+a/n)"

En — B K, o LT TATAY, BP AR AR A E 6 B B AT AL A — R, Al
wn — oo B, (1T) X4, ¢ FHEZ KA ML e (B2@LETHA
st B B R E, ARG E AT EET) o ke E A EEE, TARE—E
¥,

TEF AR AN SRR A LG —F3 & — R mF S KB
—Hl o Aa = 0.1, BHE— B, & — 3t 8 —k, Bl — %2 KA
Fo B 11 o 1235 B LA A, B] — 15 2 K AH el = 11051709, i
W1l X% o EA —RBITEWMEFANFR/I%, 2 A L—K, 5 —
RARAT By A F B 10%, {2 — 431 8 — R o Bl % — REAT— F 1509 KA Hn
Jaihe009 = 1.0041742 < 1.10 o BP 5 —RABITIH A H G P BAA] o E1E
B ig e By, 38 RAVG IR B TR IALA], SR A] B K e g B

A e Rk, LB AL R SR BT AL A, B LR RIE SR A
B f(t), @FHFEY X
18) f(t) = ce™,

—~~



4 B ARk EIRIE 11

HbHRe=f0) REKMt =0 8%, ;wi%m@ﬁ* izi,

{o & 3B R A0, (18) X3 & —ERIF KTk, 2A LMY o T
mANFREE Z B A (18) 2B X, BlANME Z8ILEf(t) = t;t

¥ [Tk fZ ¥ (derivative) , H b
(19) () = af(t),

TP AAE— B2 X BILE MR X B — T,

% — @ A AR 5, @ "‘ﬂfl%(lg) B, BIF(t) = ce®, L e f—
T TR XL FE: FILERRRAEZE —FEAREKL
VAT B 3 A A 8 77 R o

AU SHEYE, L RIBZ AL R RAA FREW, BP(19) X F2a
B AE, AL mt 2 A (18) X
B2, FJE G EME 2 F T AE1,600 F(BF 421,600 F 14 LT 2
k), H—FEAL0 &, Kt FEZATAMEB S T EREI0 L7
[ 4 f(t) RN ZH &, Brf(t) = 150e™ , dR%

£(1,600) = 150e"%9%* = 150/2,
JL1,6000 = —log2, Ko = —log2/1,600 o #t 4%
F(t) = 150e* = 150¢ 108 2/1.600 — 150(1 /2)t/1600

Rk f(t) =30, Bpe™ = 1/5 , A

logs  1,6001og5

t=— =
o log 2

= 3,715,

.4 #0% ¥ (logarithmic function) 135 ¥ .5% ¥ 7 B R & 3, Bry = log z,
x>0, 3% B EFr = e¥ o B8 BOR HOR R AR PRIGHT AR R, 3R BE — &R
FAB % 0 F 0, B EAE R (—o00,00) o

P18 ARAT Z A B 5%, BARTETIAMA], B 5 XAE AT 2R R
#9347

[#R]:BF & Kt Z B VARG R

005t — 3
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&t =20log3 = 21.9722, Bp #21.97 4%
B4R R E —HA — A H e RARGER ] — 18 5 F 42 & RO
FEISNZEF R (XK L), FABRTH AR/ L0948, 848 = -}—@
AAN AR, ARl A 0 ol e =1+ 0.15/12 = 1.0125 ,
SR B T EG T, T

360

D (1.0125)" = 7009.82 ,

i=1
T 304F 25 £ W360F 1 09 4%, B R A Fo 89 B 10X T A 09194718 . AL H A
BZE—FZ AT, AB0FEBRZAAE—EEEA +WE T, 412 Fig
EH, REFZIE, e RE—FHM .

5 &3

BEHBFTRE RREOEX, L HEAETHAFET AR, AT
RILTAF I E AW o AR LA — 18 M 4ke) He X e, Pre Qf@ii%i

B—BEERYREE=AJY, BEANIBGORE  FHFHL
AR RN, XA #m B EHE Y FRRELI TR R ;;‘ecﬁ u%ﬁ
RN EFERNAC BT XL TR, Cile B9
R A ST H MATMEE D, KRERBIRET &S
7,

RIVEREXLLFR, TERAREAZTHRALLABA E%E R
ELEAHBER=ZAZBRE T HE, STHERARGRY, BLRIE
WA S B, i T 5\ AR SRR, Bm b | R &Rk
HHEE A Shok, (BRI IEAMR RIS R HE AT BT

RiF e W& & IR MR AL G E

(20) / e

—00

‘iﬂ

LR ZES(r) =e @, x € R, Sodh B B = @A A VT o W (20) K,
L5 HYu € RRo >0,

(21) /°° L wmw?/eo?) gy — 1

2mo




PP 4 3 4~
(22) f(z)
alf(z) >0,Vz € R, B

(23) / e

JE Ak FE AR AR % B (Brf(z) > 0,Ve € R,A 2(23) R) #48 — 4
F % & % ¥ (probability density function) , #& B #9105 48 2 X 5
#7 (Gauss, 1777-1855) B A AL A AH —(22) X 2 & f= B F , 3%
ERHT SN HEERN IR AR S ER2)X TR EZXHKEER
FBARELRTRRE - BERNAE  ARERRAZ ARG B
(random variable), # ¥A(22) &, q’zuiifﬁy MR E T S 13'1%#}—5'-75
& oM (normal distribution) , b 2 F BM R L% T A E LRI
15 A 18 G ey 3l ﬁﬁeéﬁiwi%ﬁ—‘# EOPIEE-: N

H A

1. Z#&lim, o cos?(m/2%) =1,

2. R#(10) % ,
3. & EKlim, o Con o

4. RAg#1C, 2 il 4%, 3£ A srbisdh by A, RO R LE P F, AT H 27
5. 4D, kBB ZMnEn % M 2%k . KB, D,, Z 1%

6. KFE A, B A, B, Z %ATF3 ,

7. HEBATAMAEFTE—R o B FA R BAT, TIEGF RS F1&, KAF]
Fa fulE?

8. XAl KA — FF A — ROYBAT, FH1F B8% o FUTHF I 53K 7T Aw
187

9. AN G — B TLA B ZRBAT o A BATHFHA R BAN, L HFR

Fl — R, B 44T S F] % B 4.125%, B A 5 4 A — R o [ 45 18 B 3
1%, AR — REATE A #17
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