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EF1E RO CAREDRAF

1.1 &% ¥ Darboux DHEfED A
o FB7

(1] a,beR,a<bceREL,REOESKf:R-R%
fl@)=c (z€R)
ko TERT S L &, RO L ZAAY X
(1) {EBD A = {20,721, ,xn} € D([a,b]) TN LT
S(f;A,8) =clb—a) (§£€X(A))

DK D ATD.
(2) fiZ[a,b] CTRIFEZTHD,

/abcd:c:c(b—a)

(2] GEEERPIEL) a,beR,a<b L, R ELOBKf:R-R %

N A RYASS

f@)==z (zeR)
Lo TERT B L E, RO L AT &

(1) EED A = {xg, 71, , 2} € D([a,b]) WXL T

1 1
1= {30t o st

eBlL, .
S(F:8,m) = (b — a?)

DI D LD,
(2) flZ]a,b] CAIEDTH D,
b
/ xdx = %(b2 —a?)

NI AIRVASS



a,bER,a<b2 L, R FOBEEf R-R%
flz)=¢€" (z€R)
WEoTERT DL X, RDZ L &t AE k.
(1) EED A = {x0,21,--- ,xn} € D([a,b]) IR L,
S(fiA,m) = ¢ — e

Zii7z 3 n e X(A) BFET 5.
(2) flZ[a,b] CRAIFEZTHD,

DD LD,
4R FOBES f:R—R%

WEoTERT DL E, XD L ZRltE XK.

(1) fIXRTHAFIRETD 5.
(2) fIF0ZETEREOERAXM I C R TRIFET TR,

5| R OB f:R—-R%

WEoTERTDHEE, ROMWIZEZ X.
(1) (NEMET) f PEEORFHAXM I CRTAESTH S Z e XL, (EED a € RITH L,
Flz) = /xf(u)du (z €R)

KEoTERINS F:IR{%R%?‘WDJ:G.

(2) FOR TP RIRETH 5 Z & ZFEBHL, F'(0) = f(0) 2D SLoE 2 HER K.
(6] a,b € R, a<b, f,g:[a,b] = R% [a,b] LOERBER, ccRETBLE, KD L ZIHE .
(1) {EED A € D([a, b)), € € X(A) LT
S(f+9:4,8) = S(f;4,8) + S(g:A,€)

I ARVASH

(2) HFEED A € D([a,b]), £ € X(A)ITH LT
S(cf; A8 =eS(f;A,€)
I AIRVASH



o L5 - TS
a,beER, a<b, f,g:[a,b] = R% [a,b] LOFREE, ceRET 2L E, RDZ & ZHAY L.
(1) fEED A € D([a, b)) IZH LT

S(f;A)+S(g;A) < S(f+g;A) < S(f+9;A) <S(f;A) + S(g; )

R ARVASH
(2) EED A € D([a,b]) IZH LT
= cS(f;A) (c=0), cS(f;A) (e=0),
Sef; A) = S(ef; A) =
( ) {05’(, ) (¢<0), ( ) {c ;A) (c<0)

N A RVASS

a,bER, a<b, f:la,b] = R% [a,b] EOFREKE T2 % XD (i), (i) PABETHZ L%
AERAE &
(i) d(Ali)g+O(S(f; A) = S5(f;A)) =0.
(i) EED e > 01TxfL,
S(f;A)=S(f;A) <e

BT A € D([a,b]) DEET 5.



e Darboux DA a4

(9] (EEEBME 2) (EHEBOIENM) a,beR, a <b, f:[a,b] - R% [a,b] LOBSKE T2 L
&, [P [a,b) CHFAL 5IZ, f & [a,b) TAESTH 3 Z & ZiHE X.

(0,1] L% f:[0,1] =R %

f(m)—z% <a:— %:23@@%@], 3m,n€N,0§m§2”,x—;:>xn—m>

n=0 n=0

WE-oTERTAEE, f1X[0,1) TRIEDTH D,

! 1
/0 flw)de = 72

DD ILD Z & ZAEiAE K.
0,1] LoBI% f:[0,1] = R %

WEoTERTHLEE, fII[0,1] CAIEDTH D,
1
/ f(x)dx =log2
0

PSR D 3D 2 ¥ A X
[12] (0,00) FOBEBL £ : (0,00) = R %
! <x:peQ:E%r’f=’9§J‘§5l,q>0>,
flw) =141 .
0

(z ¢ Q)
WKLo TERTRLE, RDZ L EAHYE X,
(1) EED e >0 LT[1,2] Db 2HERES {ar, - ,am} DIFEL,

f(aj)z (jE{l,---,m})

| ™

I ARVASH
(2) fIX[L1,2] CAIFEDTH D, )
/ f(z)dz =0
1

DL D ALD.



a,be,d €R,a<b, c<d, f:|a,b = {c,d} % [a,b] LDOBIRKT, EEDBXE I C [a,b] IZHIL,

i/ v,y e IDFETHDDETEHE X, fld[a,b] TAED TRV & ZEAYE K.

(BAEDFORATH) ICRZROEFRHAXM, f: I - R%Z T LOMBET2LE XD
ZEERAE XK.

(1) fITHPAIRETDH D, 222 f/ BT TERLZOE, MEED a,be I, a <b, A € D(a,b]) I

Xt LT
S(fA) < f(b) - f(a) < 5(f' )
A RVASY
(2) (JRARBEER) f 23 I THMAORIRETH D, 220 f/ D1 TRFED R O, TEDa,bc I, a < bl
Xt LT .
/ £ (x)dz = £(b) — f(a)
DI D LD,



o X73KIRE
a,beR, a<bltF 23L& ROREEEHWVTROEFEXZIHE K.

b
(1) / :de:%(bQ—a2).

b
(2) / e“dr = e’ — €.

ROBHN {39 }ns1 OIFREE KD &

(1) Sn—znik.

ROBHN {39 }ns1 OIREE KD &

1
1) Snzg .
o Vn?—k?
(2) s —ngn o

k=1
ROBEN {5y }n>1 ODHIFREZ KD K.
Lo
- kz::
@) s =S L



1.2 BFREHTOFER

o BAHFIDZRINER + —HRINEK
R EDBEEA {frtn>1 &

nx

fo(@) = nZ a2 (z €R)
WEoTEETHEE {fu}1 D f € FR) IR THEFNHKT 5 Z & ZREHA L, —HRINR S % 5
ErdHER L.
R EOBEEH {frln>1 &
fulx) = 1+ n2a2? (z €R)
WEoTEETHEE {fu}1 D f € FR) IR THEFPHRT 5 Z & ZAEA L, —HRINR S % 5

EbHEE X,
o, g} O BEE { fo}ns1 %
fu(z) = e ™ sinz (0 <z< g)
Kiofﬁ%?%&%,ﬁﬁ@ﬂﬁf6F<thL:h%}f%ﬁﬂﬁ?%zt%ﬁ%bg—ﬁ
IR T 5 2 b HIEE X,
{an}nse ZEFIE L, [0,1] EORIEE {fo}nse %

1
na,T <0§37§>7
n

fu(x) = < 2ay, — nayx (:l
0 (2 <z < 1)
n
WEoTERTZEE, {fulusa D f € F([0,1]) 12 ]0,1] THEUNKT 2 Z & ZFFA L, —FRINK
T30 {a, s DREA35MEHRD &
(0, 1) LOBIEE {fo}nz1 %

fnlx) = . 0<ax<1)

KESTEBRTAEE, {fulns1 B3 f € F((0,1)) 12 (0,1] THRANKT 2 Z L 2L, —RRIGH
TEhEPDHER K.

(6] (GEEBBRIES) [0,1] LOBESI {fo)no1 %
fo(@) =nPze™™ (0<z<1)

KEOTEBRBTAEE, {fulns1 25 f € F([0,1))12[0,1] TRAIKT 2 Z ¥ ZFEH L, —HRICH
T2 ELDHER K.



a>0&Ll,[0,1] LOBEBA{f}tn>1 &
folz)=n%2z(l—2)" (0<z<1)

KESTEBTZEE, {fulns1 D5 f € F([0,1))12[0,1] TEAIKT 2 2 ¥ ZFEH L, —HRICH
T272DD a DRETIFEEDRD K.

a>0¥L,[0,1] LOBEF {fulns1 %
fn(z) = n®ze "’ (0<z<1)

KEOTEBTZEE, {fulns1 25 f € F([0,1))12[0,1] TRAIKT 2 Z & ZFEH L, —HRIGH
T2720D a DRBEFTDEAEBRD X.



1.3 EHEREAES DOFERR

o EHTRIEK
R EDOB f:R — (0,00) %
f(z)=¢" (z€R)
WEoTERT L L E, RDZ L ZAbHE k.
(1) FEDO<e<1IZMLTHe) =log(l+e) &BLL,de)>0THDY, |z| <d(e) Zimi/zd
FED z e RIZHLT
e — 1| <e
DI D LD
(2) IR THEAFHGTH 3.
(2] (0,00) LB f: (0,00) = R %
f(z)=logz (z>0)
WEoTERT DX, RDZ & ZiliAE k.

(1) FED e > 01T LTHe) =1 —é EBLE,6e)>0THD, |z —1] <d(e) ZifilzTHE
Dz eRITHLT
|logz| < e
N RTASH
(2) f1Z(0,00) THEHHLTD 5.

B|ICRZROEM, acl, f:I\{a} >R%ZI\{a} LOBKLTSE. 2 > a+0DL =, f(z)D
PORL, 222
lim f(z)# lim f(x)

r—a+0 r—a—0

o,z —>aDZ, f(x) TR LRWZ & ZREHE K.
(/2] a % f OBE—RBRERREED.



o —iFEHIRAEX
4| ICRZRODXM, f: 1 -R%Z [ LOBKT, $5 L>0,0<a < 1DFEL,
|f@) = fW)l < Llz —y|* (z,y€l)
DEDILOb DT I E fIX T THERTH S Z L ZilHE &.
(/] f1X I T Holder &t (0 < o < 1) £721% Lipschitz &t (a =1) TH 325 5.

a,beR, a<b, f:a,b = R% [a,b TEEDD (a,b) THOTTHERBERE T2 L %, X0 (1), (i)
WEMETH % Z & ZRFHE X.

(i) f X [a,b] T Lipschitz i TH 5.
(ii) f & (a,b) THERTH 3.
(6] x> R LBk

73 R T Lipschitz ##t TH 2 L E»ZHER XK.
1<a<2:T2L%E RDI0,00) LD

x® s,in1 (x >0),
flx) = v
0 (z =0)
73 [0, 00) T Lipschitz HHt TH 2 1 &0 2 HEE K.
neNeFT3rE ROR EOBK
f(z) = a"arctanz (z € R)
3 R T Lipschitz ##iTH 2 0 G 2 HER X.
9] 0<a<1tT2LE RD|0,00) LOBIK
f(z) = z%arctanz (z > 0)
[0, 00) T Lipschitz #ft TH 2 1 E2ZHER X.
RO & A &
(1) FEDO< a<1ITXLT
[u® — v < |u—v|* (u,v>0)
DI D LD,
2)0<a<1t3drE XOR OB
fx)=lz|* (zeR)
1& R T Holder it TH 5.

10



o EHiRAZER

1] abeR a<bll,[ab EOZHERI {0 }rcior, n) %

wa%:<Z><§:2>k<Z:Z>W% (a<z<b)

WEoTERTHLE, RDZ L ZAtAE K.

(1) D n e NIt LT

n

ngk(m‘)zl (a <z <b)

k=0
N ARYASS
(2) EEDne NIIHLT

r—a

kzoknpk(:c):nb_a (a <z <b)

DI D LD
(3) FED n e NITX LT

DD ILD.
(4) FED n e NITX LT

S (k-n =Y i = (22) (222) sy

k=0

NI RVASH
(5) (Weierstrass DILEUER) EED f € C([a,b]) XL, [a,b] EDOZIEAF {p,}nen %

AEED I (R =) PAB D

WEoTERT DL, {pntnen (& f 1T [a,b] T—HRIURT 5.
(/2] p, % f ® Bernstein ZIER X 5 5.
[0,1] EDBEIEA { fr}n>1 %

fn(x) =
KESTEBTZEE, {fulns1 D5 f € F([0,1))12[0,1] TEAEIHT 2 Z ¥ ZFEH L, —HRIGH

TEEPHHEER K.
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EE. I CREZROXM, {folneny Z F(I) ORI T 5.

(1) {futnen PEFBEMTH 2 213, (FEDneN, 2 € T LT fo(x) < fari(z) DI 2%

il

5.

(2) {folnen PEIHADPTH 2 L 1&, TEDOneN, 2 € TITHLT fola) > fori(z) DILEES.

il

a,b €R, a < b, {fulnen & C([a,b]) DBEABFI L §2 L &, RDZ & ZAlHE X.

(1) {fulnen D5 f € F([a,b]) 1T [a,b] TRINR L 2T IUZ, H% e > 0 DBFIEL, FED n €N
WXL,

|fr(zn) — flzn)| > €
i3 a<x, <ObDBFHETS.

(2) (Dini DULHEH) { f bnen BHIRPTH D, 55 f € C(la,b]) 1 [a,b] THAUHEFTIUZ,
{fatnen (& f1Z [a, 0] T—HRIKS .

E&. ICR%ZROXM, {fulneny & F(I) OBEEZNE § 5.
(1) {futnen P a el TRFERTD 5 213,
hin sup | fn(2) — fu(a) =0
TG neN
ERBIEEED.
(2) {fulnen 23] TRZERTH 2 21X, {fulnen DEED a € I TRISHEGTH LI EES.
ITCR%ZRDXM, {fulnen & F(I) DBBHI $2 L &, RDZ & ZAHYE X.

(1) {folnen 23 a € T TR SR 512, FEDOn e NISH LT f, i a THFETH 3.
(2) {fodnen 5 I TRZEIETH D, 200 f € F(I) 12 I THENGRTAZE, f13 ] THEFETH 5.

12



F2E HB|ITOEFRIEE

2.1 AESERCES

a,beR, a<b, f,g:[a,b] > R% [a,b] LOFRBK, ccRETHLE §LUTIREHVTRDC
& 2Rk &

(1) f, g5 [a,b] TAIFEZT R BIZ, f+g1d [a,b] TRIFESTH D,
b b b
/um+mmm:/fmw+/gwm

NI AIRVASS
(2) f 2% [a,b] TAIRES 72 513, cf 1 [a,b] TRAIRESDTH D,

b b
/cf(ac)dx:c/ f(x)dx
N RTASE

a,bER, a<b, f:la,b] = R% [a,b) LOBREKE T2 %, RO Z L ZiHE L.
(1) f 23 [a,b] CAIKED 72 513,

b
inf f(z) < ! /f(x)dxg sup f(z)

asz<h b—a a<z<b
N A RVASS
(2) CFEEDER) f 23 [a,b] THElER S5,

1 b
fa0) = = [ Fa)da
723 a <z < bDFIET 5.
a,beR, a<be L, R IO RSR%

)1 (zeQ),
f(){1<weR\@>

WEoTERT DX, |f| X [a,b] TAFEDTHD,
b
/!ﬂ@umzb—a
B Y1025, [ [a,b] CAIBICRNC & 23 &

13



a,beR, a<b, f,g:]a,b] > R% [a,b] LOBERERE T 5L %, RDZ L ZIHE L.
(1) (Holder DAEER) f, g D3 [a,b] TRAIFED R B, | fg| 1& [a,b] TAIESZTHD,

/u* |m<m%v\/m )|dz
DI D ALD.

(2) (Minkowski DAER) f, g 23 [a,b] TAIFED R SIZ, |f + g] 1& [a,b] TRAIFETTH D,

/u +g|m</u m+/m )lda

I ARVASR
RD T ¥ % FEHE &
(1) FEDp>11THLT

N RVASH
(2) a,beR, a<b, f:[a,b] > RZ[a,b FOFREKETZL X, fD[a,b] TAFEDR S,
D p> 1IH LT |fP 13 [a,b] THHESCH .

[6] (Riemann-Lebesgue DFEH) a,b € R, a < b, f: [a,b] = R % [a,b] LOAREDEBKE T2 %, X
D& ZFEAE K.

t—+o0

(1) lim / f(z) costaxdx = 0.

(2) lim / f(x)sintzdr = 0.

t—+o00

EE.ICREROXM, f: 1 ->R%ZILOBEKEIT 2. f2] CROWERTH 2 21X, XD (i), (i)
i3 1 0BRSS {21, 0, PEETEILETD.

(i) FIEI\{x1, 2} DEXBETHFATDH 5.
(i) FED ke {1, ,n} WL Tap & f OF—FERNERETH 3.

(KA BB DRI ME) a,b € R, a < b, f: [a,b] > R % [a,b] LOBIKE T 2L X%, f 2
la,b] CRAOMIEIL 512, £ [a,b] TS TH 3 = & 2L .

EER ICREZROXM, f:1->R%21 LOBKE T3, 5] CROWERTH 2 21X, X0 (i), (ii)
i3 I OARSS {21, 0.} PEETEILEETD.

(i) fUEI\{21, - 20} OFRXBETHEFGTH 5.
(i) FED ke {l,-- n} LT id f OFE—FENEBNTH 5.

SYHEREBI ORI M) a,b € R, a < b, f: [a,b] > R% [a,b] LOBIKE T 2L X, f2
[a b TG 512, f 13 [0,b] TAIMINTH 3 = & 2RI .

14



2.2 EHBEBRCES
KD Z v R &

(1) FEED m,n e NIZHLT

™
/ cosmax sinnxdr =0
—T

DI D LD,
(2) EED m,n e NIZH LT

/ cosmzcosnrdr =< (m=n#0),

N RYASR
(3) EED m,n e NIZNLT

/sinmxsinnxdw- T (m=n#0),

o

B

N
S

A=)

DHIL

D
WAETFDOEAEH) a,b e R, a < b, p,9 : [a,b] = R % [a,b] LOMWIIAIREBIELT, Vo € [a, b],
o(x) <YP(z) ZHMiTdHDOET 5.

2]

—~

= d =
¢= min o), mmax, ()

EBE, file,d =R % [c,d] LOHEREKE T2 %,

d [ [v@ / /
(m<4@)ﬂw®>:fW@»¢@fﬂﬂﬂww¢m (a<z<b)

DD LD Z & ZEEAE K.
a>0, f:[—a,a] > R% [—a,a] LOHEHEKLL T2 L& XD L 2L XK.
(1) f BB (& Vo € [—a,d], f(—z) = f(z)) R BT,

[ o= [ o
DI D LD,

(2) fAERM (o Vo € [—a,a], f(—z) = —f(z)) E B2,

[ e

AL D ALD.

15



ROMBPNTEZ K.
(1) £:]0,1] =R % [0,1] LoEkREKEr T2 L %,

™

/0 xf(sinx)dwzz/o f(sinz)dzx

A DAL T ¥ FAHE X
(2) RO

x .
rsinz
T o2 707
o l+cos®w

GEEEBME4) a.b,cc R, a<b a<c<b, f:[a,b — R% [a,b LOEEERL L, [a,b] L
DB ¢ : [a,b] - R %

DIEx KD X.

1
o) = [ f1=te+taar (@<

WEoTERT DL E, RDZ L ZRltE XK.

(1) plid[a,b] THHTD 5.
(2) (FAfE) XRDFER

(z = c),

Lo
R P e

xT

N RYASR
(6] XD

1

f(x):sinhx—i-/la:f(a:)da: (-1<zx<1)

Ziti7e 3 [—1,1] EodEmEas £ [-1,1] - R 2K K.
(Legendre ZIH3) R L OBIES {P,}hen &

1 dr

P,(z) = el %(xz -1)" (ze€R)
WKLo TERT DL E, XD & 2Rl &
(1) Pa(=z) = (=1)"Pu(z) (z € R).
(2) FEED m,n e NIZXLT
2
1 (m = TL),
/ Py (x)Py(x)dx = 2n+1
-1 0 (m #n)

i A RYASS

16



RDZ v ZFHE &

(1) EFEDn e NIZX LT

1—xm —1—x
iR RVASR
(2) BAN{L,} >t %

1
Cl4aeean!

o /Olfn(x)dw (e, n>1), ful)

ko TEHET 5 Y, lim I, = % v 7%,
(9] kD> Z & ZFEAE &
(1) XDOFEEX

DD LD,
(2) [0,00) OB F : [0,00) - R %

L |
F(x):/o St (@20)

WEoTERT S L, li_>m Flx)=1t725%.

(Daniell #643) a,b € R, a <b & L, C([a,b]) LD : C([a,b]) = R %

b
1(f) = / f@dz (f € C(la.b)

WEoTERERT DL, XD Z L ZiIHE XK.
(1) & D f € C([a, b)) TR LT
()< (b=a)llflle
DD ILD.
(2) HEHEATHD, 20012 [a,b] THERIRT % C([a, b)) DIEEDEEEI { fr)lnen X LT

lim I(f,) =0

n—oo

5.

17



2.3 AITEDBIET DIRER
o AR RESZERM

a,beR, a<b¥ L, Ra,b]) EOERZE A: R ([a,b]) — F([a,b]) %

Afe) = [ fdn (Fe RYjab). a<a <y
WL TEET DX, XD Z & EiliAE &,
(1) RO f € R (jo,8]) 1M LT
Af(@) = Af)] < [ fllclr =9l (@ <2y <)
DI D LD
(2) fEED f € RY([a,b]) 1T LT
14f o < (b= )| fllc
DD ILD.

E&R. a,beR, a<bp>1235%. EED fe RYa,b]) ITHL,

Hﬂuz(Lﬂﬂ@wm);

2 fD[a, b)) TOLPEIJILLEES.
a,bER, a<bp>1F2LE, (RYa,b), || *|,) &
(i) Vf € R'([a, ), (I fll, =0= f=0).
Zifi7 X720, (1) Ol E—D2%T X.
a,bER, a<bp>12T2LE RO LEIHE K.
(1) fFED f € R (Ja,b]) IR LT

1fllp < (b—a)7 || flloo

NI AIRVASS
(2) fEED f € C([a,b]) WHFL,
55| flloo < £l
P20 > 0D FET 5.
E&E.p>12755. L
Z+-=1
p q

iz g > 1% p OHFIEHEEF WV, ¢ =p* EL.

18



a,beR a<bp>1FT3LE RO L %L L.
(1) (Young DAZER) FEED u,v > 01IH LT

uP P
uw < — + —
p p

DI D LD,
(2) (Holder DARER) [EED f,9 € R ([a,b]) IR LT
1fglly < 1 fllpllgllp-
R ARVASH
a,bER, a<bp>12T2HLE RO LEIHEX.
(1) fEFED u,v e RITXLT
lu 4+ v[P < Jullu + [P+ |v|ju + P
I ARVASH
(2) (Minkowski DRER) EED f,9 € R ([a,b]) TR LT

1f+allp < [1fllp + llgllp
i AIRVASS

6] a,beR, a<b,p>1F2LE (Cab)), || *],) 13/ VAZETHE. D% D, XD (i)-(iii) %
fii7=3 Z & ZikAE K.
(i) Vf € C([a,0]), (1fllp = 0) A([lfll, =0« f=0).
(i) EARFR) Nf +glly < 1fllp + lglly (f,9 € C([a,b])).
(iii) flefllp = lelllfllp (c €R, f € C([a,b])).

a,beR, a<bp>12F5LE, (Ca,b]),| ], &
(c) C([a,b]) DREEH { f1 }nen 23 C([a, b)) D Cauchy F72 51, { fn}nen & C([a, b)) IR T 5.

B E 0. (¢) DRI E—DEIT X.
(> ] [a,b] EOBIEE {f e &

2m a+b a+b a+b b-—a
= — <zxr<
fn(2) b—acv 2 ) (2 =r= * )’

CE->TEBT DL, {folst & C([a,b]) OBEFITH 5.
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o IHRHIRD EIE

a>0%L,|0,a EOBIEEI{f}n>1 &

WEoTERTD X, ROMWIZEZ X.

(1) [0,a] EOREEE {gn}n>1 %
gn(z) =2 — fu(x) (0<x<a)
WEoTERT DL E, g, D30,a] THFHEMTDH 2 Z & 2L X.
(2) RDHERR .
lim [ fu(z)dx
n—oo 0

DEERD &,
[9] [0,1] L-OBIEE {f}ns1 %

WX TERET I, ROMWICEZ L.
(1) {fatns1 B3 f € F([0,1)) 12 [0, 1] THAUKT 5 & & ZAFAAE X
(2) XD
[ e = i [ o
DI D SO ED 2 HIER K.

EE. a,beR, a<b,p>1, {futnen & F([a,b]) DBEEFINE T E. n - 0D X, f, D5 f € F([a,b])
\Z [a,b] T LP YR T % 21,

T ||~ fllp =0

ERBIELEES.
a,b € R, a < b, {fulnen & R'([a, b)) DBABINE T2 2 %, {fulnen 25 f € RY([a,D]) 1 [a,b] T
LY R 33U, . .
/a f(z)dz = nh_)rglo/a fn(x)dx
DD LD Z L R X

EE (Arzeld DBICREM). a,b € R, a < b, {fn}nen % R ([a,b]) DREEFI L T2 2 =, {|| falloo fnen
BECERTHD, 22D {fulnen 25 f € RY([a,b]) 1 [a,b] THERPNKTIUZ, {f1 nen & £ 12 [a,b] T
LMK 5.

AERA. . O
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T (FIGRER). a,b € R, a < b, {folnen % R ([a,b]) ORI L T 5 & %, {fo}nen DSEFHHN
THY, B0 f € RY([a,b]) i< [a, b] TE AT,

b b
/f(x)d:c—nli_{go/ fn(z)dz
DSRLD 31D,
GIERH. . O

a,b €R, a < b, {fulnen & R ([a,b]) DEIEH, f € R ([a,b]) &35 & &, RD (i)=(ii) ZAEFA L,
(1)<(ii) DBz —>ZET K.

() {fatnen & f1C [a,b] T—BRIORS 5.
(i) {1fnlloctnen EECERTH D, 200 {fulnen & £ 12 [a,b] THLUIET

a,b €R, a < b, {fntnen % R ([a,b])) DEEHI L 2 L &, ROMEIER SIFFAL, 572513
Ffil e —DoZEF K.

(1) {Ilfalloctnen DB ECHFRTH D, 22D {fulnen 2 f € R¥([a,b]) 1T [a, 0] THRPELT U,
f € RY([a,b]) TH 3.

(2) {fatnen DHFRAMEIMTH D, 22D f € R([a,b]) 12 [a,b] TERINKTIUL, f € R'([a,b]) T
»H5.

(Picard DBIGELIE) a,b,tg € R, a < b, a <ty < b, z9 €R, f: R — R % R _LO—HREFERIEK
L, [a,b] LOREER {z, }hen ZROMLIX

zo(t) = x0, Tpt1(t) =xo+ ttf(:vn(s))ds (a <t<b)

WEoTERT DL E, RDZ L ZAbAE k.

(1) {&n}tnen & [a,b] LD C EBIRFITH 5.
(2) {@n}nen D@ € F([a, b)) < [a,b] THRICRT N, 2 € C([a,]) THD,

x(t) = xzp + t f(x(s))ds (a<t<b)

N A RVASS
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F3E LHFERDTOICR - R

3.1 [a,00) TOILEES
o FAE D _E1RIR - THR[R

E#& (Landau Dit=). a e R &5 5.
(1) (a,00) % oo DRRIEFE L V5.
(2) f,9: (a,00) = (0,00) & (a,00) LOMEREE T 5. f(x) = O(g(x)) (x — o0) TH 2 I3,
f(x)

limsup —= < oo
z—o00 9(T)

THDEILZEED. TOLE, fz) <g(z) (x = c0) &EL.
a€R, f,g,h: (a,00) = (0,00) % (a,00) EOFMBESYE T2 %, XD L ZiAE L.
(1) f(z) < hx), g(z) < W) (x = 00) R B, f(z) + g(2) < h(z) (z — o0).
(2) f 23 (a,00) TLIZHETR, 22 g(x) < h(x) (x — 0) 251X, f(x)g(z) < h(z) (x — ).
a€R, f,g,h:(a,00) = (0,00) % (a,00) LMK E T2 L %, XD L ZiAE X,

(1) (RE&IHE) f(2)

f(z) (& = o0).
(2) (HEBH) f(z) <y

<
< g(z), g(z) < h(z) (x — 0) ZBIX, f(z) < h(z) (x — 0).
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o [LEED DUNKRYIE L
3| ROEHFREPUCRT 2 Z e 2HHL, ZOfEERD k.

*~ 1
1 —dx.
()/0 1+227"

* 1
2 d 0).
@) /0 coshaz (a>0)

(4] ROLFFET DK T 2 Z L ZFAHIL, 20fEERD X

o0 1
1 ——dx.
()/0 1+x3dx
o0 1
2 —dzx.
<>/0 o

KD Z & RFAHE &
(1) ROFRER

2
1—ul<e %<
- —14u?

DR D ILD.
(2) FEDneN, n>11THLT

1 00 ') 1
(1 —u?)"du < / e " du < / ———du
/0 0 o (L+u?)n
DI D LD,

(3) FEDneN, n>11THLT

w/2 /2
/ sin?" ! gdr < / e~ dr < / sin?" 2 zdz
0

NI RYASR
(4) (Gauss *ﬁﬁj\)/ e dr = \é%
0
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o [RRTET DIEIIUNR  FAFINR

6] a>0,beRET 2L E RDLFED
I(a,b) = / e “cosbrdr, J(a,b)= / e sinbrdx
0 0

HHERINR S 2 Z e ZAEAL, Zh o DfEZ KD XK.
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3.2 (a,b) COLERS
o [AE D E1&IR - TR

EE (Landau DFLE). a € R, § >0 2T 5.
(1) Is(a) ={z€R; 0< |z —a|l <&} Za DBRINEFEL VS,
(2) f,g:1I5(a) = (0,00) & I5(a) LOIEEREE 5. f(x) = O(g(x)) (x — a) TH 53 &3,
f(=)

limsup —= < oo
T—a g(ZE)

THHIL%EED. TOLE, f(z) <g(x) (z —a) EL.
a€R,§>0, f,g,h:I5(a) = (0,00) & I5(a) LOIEMEREE T2 %, XD Z & ZiliAE k.

(1) f(z) < h(z), g(z) < h(z) (v = a) BEIE, f(z) +9(z) < h(z) (z = a).
(2) f B I5(a) TRIZER, 222 g(x) < h(z) (r = a) B0, f(2)g(z) < h(z) (z — a).

ac€R,6>0, f,g,h:I5(a)— (0,00) % Is(a) LOIFERERE $2 L % RO L ZiHE X,

(1) (RAH) f(z) < f(z) (z = a).
(2) (HERH) f(z) < g(2), 9(2) < h(z) (2 = a) B O, f(z) < h(z) (z = a).

<
<
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o [LRTES DYCRIIEZE

ROILFFED DR T 5 2 & AL, ZDfEERD X.

|
(1) /0 mdm.

(2) /01\/de.

ROILFRED DR T 5 Z L ZHHL, ZDMEERD &.

(1) /02 Vtan zdz.

1 o
T arcsin x
2 dz.
@ /o V1—22
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o [RRTET DIEIIUNR  FAFINR

a>-1,neNtT3L % ROLEMY

1
I(a,n):/ x%(log z)"dx
0

DHERINR S 2 Z e ZAEA L, ZDfEZRD X.
(6] XD Z & ZFEAY &

Jus

(1) /2 log sin zdx, /2 log cos xdx WFHMERTINR L,
0 0

jus

/2 log sin xdx = /2 log cos xdx
0 0

N AIRVASS

us

2 T
(2) / logsin zdr = 5 log 2.
0
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3.3 Gamma B ¥ Beta B

e Gamma B
(FEEELRIE 5) RO ILFED DIR T 2 0 & 2 HER X

(1) /100 Mdm (a > 0).
(2) /0 TArNT 0> 0).

T

0>0LF 3L E ROLRMS

DL T 2 B0 2 e &
RDZ v ZEHE &
(1) XD [—7, 7] LDOREEKL

zy\ 1 ‘ —1
fa) = <§> - <sm —) (z #0),
0 (x=0)
& [—7, 7] THEHETDH 5.
(2) (Dirichlet f&%7) /000 sir;x x = g

[t > b] Riemann-Lebesgue O EH % HW\3.
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e Beta Bk
ROILFFED DR T 5 2 & AL, ZDfEERD X.

a,b € R, a<b).

b 1
dzx
(1)/(1 V(z—a)(b—x) (

e 1
2 ——dx.
@) /1 v —1 v
RORFERED DI 5 2 ¥ ZFIAL, Z0fE%ERD &.

L
1 .
<>/_1\/1_xd:c
1 1

2
@) /_1 (a—x)V1— a2
(6] ROLFEAIHIKT 5 Z L ZAHIL, ZDE% Beta IS B(z,y) (z,y > 0) THRE.

dx (a > 1).

(1) /b(t —a)* Y b—t)y"1dt (a,b €R, a < D).

00 tyfl
(2) /0 At dt.
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3.4 fEEMOERE

o HitHREATRINDER

(EEEEMEG6) a,b e R, a < b, f:[a,b] = R % [a,b] LOMREFHE MOt LB L T 5
Y& ROBIIZER L. 7271, f1: [f(a), f(B)] = RIE f OWTH 3.
(1) Dy ={(z,y) €ER?; a<2<b fla)<y< f(z)} B E, D OmEEERD k.
(2) Do ={(z,y) €R?*; fla) <y < f(b), a<az < fHy)} &BLLE, D, DHEEZRD L.
(3) (1), (2) FRFEHHETIEEZHNT
b 0]
| t@dos [ w)de = b (0) - af@
@ 1@
PR D VIO Z v A k.
a,b e R, a<b, f:lab] = R%Za,b LORRHEGRBD OB AL T2 L &, KON
ExE FREL, U f0), f(a)] = RIE f OMTH 3.
(1) Dy ={(z,y) eR*; a<z<b, f(b)<y< flx)} &BLLE, D OHBZRD XK.
(2) Dy ={(z,y) eR?; f(b) <y < fla), a<z< fl(y)} eBLEE, D, DHEFEZRD X.
(3) (1), (2) T 7= EHAEEE VT
b 1)
[ t@idos [ f e = b(6) - afo
o 1@
PR D VIO Z v B X,
(R——HEM) a,b> 0k L, D = {(x,y) ER?; (2) + (%) < 1} rB L E ROBWLIC
EZ k.
(1) D OB % KRt &.
(2) D OHEfEZRD XK.
(R—r—HE) a,b> 0L L, D = {(x,y) cR? (2)Z n (%)Z < 1} rH L E, RO
EZ k.

(1) D OB ZMRE X.
(2) D OHEifE%ERD XK.

5| (F4Z7u4 ) a>08L,0={(z,y) €R?; 0<t<2m, z=a(t—sint), y=a(l —cost)} &
BL oflie CTHENLASEEZ D &35 %, ROMWIZEZ L.

(1) D O KRE X.
(2) D OHiIfEZ KD K.
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(6] (VH—2 alhif) a>0,ne Nt L, Cp={(z,y) €R?>; 0<t<2m, x=asint, y = asin2nt}
LBL.C, THENLAEEZ D, £ T2 X, ROMWIZEZ K.

(1) D, D% NRE &.
(2) D, DHEZRD X.

neNtL,D,={(z,y) €R?; £>0, 0<y<ame "} LBLLE, XOMVICER L.

(1) D, OHE%MRE &.
(2) D, OHEE%ERD .

(VA4 R)a>0tL,D={(r,y) €R?; 0< 2 < 2a, y?(2a —2) <23} LBL &, ROV
CEZX.

(1) D o2 RRE .
(2) D OEifE%ERD &.
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o MEEATRIK D ETR

2 2 2 2

[jam>aazthJ)—%%weR2fr+yng-+%§1}t£<t%,ﬁ®%mm§

Z &

a? b2 b2 a

(1) D OBz KRe X,
(2) D OHfEZ KD X.

(Descartes DFERR) a > 02 L, C ={(z,y) €ER?; >0, y >0, 2° — 3azy + 3> = 0} £ BL.
C CTHENPAMEEZ D 35 & %, ROMWIZEZ X.

(1) D OREZRRE X.
(2) D OFEMERD X.

(HI—=IFA4 ) a>0%L,C={(r0) €l0,00)x[0,27] ; 0<0<2r, r=a(l+cosh)} B
. CTHENLHEEE D L35 E ROMVITEZ &.

(1) D otz zMRE X.
(2) D OmEEZRD X.

(A o >0, ne Nt L, O, = {(,0) € [0,00) x [0,27] ; 0< 0 < 27, r = asinnh} £
. C, CHEI-MfEERE D, L T2 %, ROMVICEZ .

(1) D, OHE%MRE &.
(2) D, DHEE%ERD X.
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3.5 HHRORT

o CHENTGXA—HIFDOR T

(R——H) a,b >0 ¥ L, C = {(m) eR?; (2)"+(3)" = 1} LB L E ROMLI
B2k,

(1) C DRTRXR=RFRE—DFT, C D ERRE X.
(2) CORS%ZRD X.

(N1 2784 F)0<a<bil,Cy={(r,y) €R?; 22 +92 =0’} 2BL. CEF¥FaDMC,
WO, LERNE LS 1HEET 2 &, C, LOEAI IR T2 %, ROBWIEZ k.

(1) C DT X =RFIRD—DIZ
z(t) = (b—a)cos (%t) + acos <bat> ,
y(t) = (b—a)sin (%t) — asin <b_at> -

ThHsZeEIAL, C OWE % KRt L.
(2) COEE%ERD X.

AT AL 7EAR)0<a<bil,C,={(r,y) eR?; 22492 =0} £ BL. CEFFEaDMC,
WOy, LRAELLEAS 1T 5 %, C, LOERI IR T2 %, ROBWIZEZ K.

(1) C DT X =RFRO—DIZ
x(t) = (b+ a)cos (%t) — acos (b+ at) ,
y(t) = (b+ a)sin (%t) — asin (b—i{;at>

ThdZZitAL, C OMEEKRE X.
(2) CORES%ZRD X.
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o BEXEZLD C DR E

4| (BEH) a, b >0 L, C = {(x,y) eR?: 0<z<b, y:acoshg} B X XROMWIZE
Z .
(1) C OBE%Z KRt XK.
(2) CORIZXRD XK.

O<a<bil,C={(r,y) €ER?; a<z<b y=logz} tBLLE ROMVIZEZ X.

(1) C OHEZXRE X.
(2) COEI%ERD .

(1) C OBEZMNRE &X.
(2) CORZZERD X.
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o MENR LD C! fHHIRD RS

(Archimedes DUESE) ¢ > 0,0 < a <2t 2 L, C = {(r,0) € [0,00) x [0,27] ; 0 < <, r = B}
B E ROMWIZEZ L.

(1) C OEZMRE XK.
(2) CoORE%ERD XK.

RO & A &
(1) (LA=RT— MAR, B—HEZEEMAED) -1<k<1ltT2L %, ROLFMED

| ! 1
YT 2/0 i Kk = /0 N

IR 5.
(2) ZDOFER
()
iR RVASR

(B> t] (z,y) = (cosb,sinb) <0§¢9§ g) BT 5.

9] (va=2F—1F)a>0,L,C={(r0) €0,00) x[0,27] ; 0 <O < 2m, 7> =2a%cos20} £ B
&, ROBWNZEZ K.

(1) C OWEZMRE X.
(2) COEZI %RV A= — MEEK W TRE.

[10] ROLFED DK T 2 2 L AL, Z0fE%E L A= 7 — AR O TRE.

(1) /0 @dl«.

2) /0 : \/(jmdx
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FA4T HADIR - FHH

4.1 #HH D _LEWER - THEFR
RDOBE {an}neny O _EMBIR, FHIR% 2h2hRe &.

(1) ap =1 +n0",
nm

2) ay = sin .

(2) an =sin 3

{antneny ZBINE T2 L X RDZ L ZAHE &.
(1) {an}nen DERZHIE, FEDO N e NITH LT

_ inf - _
1 = 5o
DD YLD,
(2) {an}tnen P Cauchy #7513, lim inf a,, = limsup a,, € R.
n—oo n—00

{antnen Z8H, a e R T 5L %X, a = limsupa, THDDDBEFTITFEMX, a BROD (i),
n—
(i) ZMi/z3 2 TH 5 Z L ZitHE &
(i) alZ{ap}tneny DLEFTH 5.
(ii) lim Ap(k) = @ A {an}neN @%Bﬁj\ﬁu {an(k)}keN ﬁ)ﬁﬁ—:?é

k—o00
{an}nen 2B, a eRET 2L E, a =liminfa, THZDOBENEMI, a BROD (i), (ii)
Zii7z-3 I TH5Z & ZitHE k.
() alF{ap}tnen D FHTH 3.
(ii) lim an(k) =at 7& % {an}neN @%Bﬁﬁ” {an(k)}keN ﬁ’ﬁﬁj—é .

k—o0

{an}nen, {bntnen ZEHNE T2 X XD Z & 2 X
(1) KORZER

liminf a,, + liminf b,, < liminf(a, + b,) < limsup(a, + b,) < limsup a,, + limsup b,

n—00 n—00 n—oo N0 N 00 300
NP RVASE
(2) {bp}nen BIR T U,
liqxgiso%p(an +by,) = liglj;p an + T}Lrlgo bn, linniiorgf(an +b,) = linniiolgf an + 11113;0 by,

DL D ALD.

36



[6] {an}nen, {bn}neny ZIEEBF (& Yn € N, a,,b, >0) LT 2L & XD ¥ ZilAE &.
(1) ROAER

lim inf a,, lim inf b,, < lim inf(a,b,) < limsup(a,b,) < limsup a,, lim sup b,
n—00 n—0o0 n—0oo n—00 n—00 n—00

DD ILD.
(2) {bp}nen DUH T HUZ,

limsup(a,by,) = limsup a,, lim b,, liminf(a,b,) = liminfa, lim b,
N—300 N—00 n—00 n—00 n—00 n—00

DI D LD
{an}n>1 ZIEEF (V0 > 1,0, >0) £ T2 L %X, XD L ZAHE L.
(1) (Cesaro D) KD

lim inf dntl < liminf /a, <limsup /a, < limsup Intl
n—oo  dp n—00 n—00 n—oo  On
DI D LD,
(2) {G"H } DR T UL, { /an bnen FICR L,
an neN
. n BERT An+1
am an = lim =
I AVRVASH

{an}tnen, {bntnen ZEEIT, XD (i), (i) ZWTDdDET 5.

(1) nh_{go by, = 00.

(i) Vn € N, bosr — by > 0.
DL E RDZ L EAAE X.
(1) (Stolz-Cesaro DARER) RDOFER

liminf 2L 0 < Jim inf T < limsup % < limsup 0
n— 00 bn—',-l - bn n—oo b, N—00 bn 00 bn+1 o bn
DI D ALD.
(2) {a"“_“”} AR T UL, {“”} IR L
bn+1 —bn neN by, neN
im 2% = jjp Intl " 9n
DI D LD,

37



4.2 B FDOINERYEZE

o HREX
{antnen ZIEEFNE T2 L %, XD (1), (il) BEMBETH 5 2 & 2l &,
(i) nh_}ngo an = 0.
1

(i) lim — =0.

n—00 Ay,
(Stolz-Cesaro DEFR) {an Y nen, {bntnen ZEIIT, XD (i), (il) Zi#TdDL T 5.

(i) lim b, = oco.

n—oo

(il) ¥ € N, byt — by > 0, 2D {“"“_“"} FIR T 3.
bpt1 — b neN

o, {““} IR L,

b” neN
. an .. An4+1 — Qn
am ==l bs1 — bn
PELD VLD 2 L BAHE X

{an}nen, {bnlnen ZBIIT, XD (i), (i) Zil=TdOL T 5.

(1) nlglgo by, = o0.

(i) Vn €N, bpy1 —bp >0, 222 > ap IZICRT 2.
n=0

DY X,
1 N n—1 (e%s)
Jim_ . > (Z ak> (b — bp_1) = ;)an
DD ILDZ & ZAtiAE K.
(Kronecker D) {an}n>1, {bn}n>1 ZEIIT, XD (i), (i) 2T OLT 3.

(i) nh_}ngo by, = 0.

(i) Vn > 1, bpgr —bp > 0, 222> ap (FIURT 3.

n=1
DL E,
1 N
NngloobN;anbn =0
DD D Z L BRI K.

(b b B MTEZ NS,
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o MM DUINRHIEZET
{antneny ZIEEFIE T2 %, RO (i), (i) BFEETH 5 2 & ZIEHE X

(1) ) an EICRT 2.
n=0

(i) S IR 3.

1+ ay

n=0

[6] {antnen ZIEEF, {sn}nen % {antneny DIEEREE T2 2 &, XD (i), (i) BAETHZ L %
AERAE &

(1) ) an EICRT 2.

n=0
oo

(i) S5 ek 3.

n=0 ""

RO B I 2 R &

ROEHERT 2 E D ZHEE &

n!)™
!

(meN, m>1).

M8
Sle
3

(mn)
2) i(mn)! (meN, m>1).

(9] ROMFEEAIUR T 2 7 h % HlER &

Z(a+1)(2a+1)--(na+1)
W nz::l GrO@ D)1 B0
2) Z(ZZE) (a,b > 0).

RO T B &0 % HIEE &K

2

(1) i <nia)n (a> —1).

n=1

[e3

@ (1) @o

n=1
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o {ZEBDUIRHIEZEIL
O<a<bb—acZ¥tl, ¥ {sp}n>1 %

1
Sp = Z o (neN, n>1)
WEoTERTDEE, {sptn>1 DR T 2 ZAEHL, nhﬁngo s, DIEZ KD X.

(Euler-Mascheroni /&%) £#%1 {an}n>1 %
an—Z——logn (neN, n>1)

WEoTERT DL E, RDZ L ZAltiAE k.

(1) {an}ns1 \FPERHEFHDTH 5.
(2) EEDneN, n>21IXHLT

1 1 1 "1
(14 = n<—-12-
2<+n><a<2< I<:2>
k=2
NI AIRVASS

(3) {an}n>1 BEICRL, v = Jim ay, rBLle, - <vy<

ol

1
"2
(2] v=05772---.
GEEHEBREET) o> 0L T2 L &, ROMCER &
(1) (1,00) LOBEE f: (1,00) = R %
1

f(z) = 2(log 2)® (z>1)
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