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%k — oo, T S(x) 7E mo AIESE, A1 S, (7o) < . T34 m — oo AIfF S(z0) < . 56 o M L]
3 S(zo) = a. Wt S(x) 1E [a,b] AT EEIH/ME. O

E)&E 15.1.2 % 1 A +H S(x) 2L —F I ZAE?
iR A€, RBIWR. B

1
xZ, ngg]-_*a
fulz) = 1 no n>l,
(1-n)(z—-1), 1——<z<1,
n

HHE folx) = 0. W un(2) = ful) = far(z), W

e S(z) 78 [0,1] EHUAE R R ME. O

BIRR 15.1.3 5 1 &+ 88 F 3 X |8 # g T X 8] 5 77 X 8], 2518 2 % 320 L ?
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B ARHE, I
© B un(z) =21, M Zun (0,1) W8T S(x) = ——, S(x) 7F (0,1) EHURERLME.

‘ (1 n —)n, n>1,
@ W fo(x) = n B oun(x) = ful@) — far(z), W S(z) = lim f,(z) = e” 1
0, n =0.

(0,+00) FEURSIRME, [ ERTE (—o0,+o0) -, T un(a) = {e , : ]

§15.2 —HULEK
SR 15.2.1 HR T 7| B #7) 4 = X 8] oy — Bl

(a) 0 <z < +o0; (b) 0 <A<z < +oo.

(2) fn(:r):1+ (@)0<ze<l- A b)l-A<e<l+ () 1+A<x<+00 (A>0).
xn

(3) fulz) =e @ (a) -l <z <1 (I>0); (b) —00 < & < +00.

1, z=0,

f# (1) Zin— ool fu(z) = flz) =
0, x=#0.

—_

(a) BINAHER n 54 [ (i)_; L sup [fulz) — F@)] > o) # {fu(@)} 7E (0, 400) EFF

2€(0,400) 2’
— sk
. 1
(b) FHH S |fn(@) = f2)] = L pr <1tn T FTeA JLHQ%JFE@ |fn(2) = f(2)| =0,
W fu(2)} 75 (N, +00) E—2lisk.
0, z€][0,1),
(2) % n— oo B, fu(z) = f(z) = % r=1,
1, ze€(1,400).

(a) AHERM n € N, fo(z) = 1——— 75 [0,1) FHIEBR, B [fu(2) - F(@)] = F(2) < FO-A) =

142
_ 1+(11—)\) T nh_)rr;o xe[souri |fu(x) — f(2)] =0, B {fu(2x)} 7E [0,1 — \] E—3UkSL.
(b) XFEAHKI 0, 2% € [1 -7 1+, T £ (27) = g Bl sup | fu(2) — f2)] = 5 H{ fu()}
TzE€[1—N,14+ )]
7E 1=\ 1+ 2] EA—Sus.
1
(c) Xtz € [1+X, +00), | fn(z) — f(2)| = 1+x" < R eV , Rtk Jgrg%e[litipm)lfn(:c) — f(z)| =

0, # {fu(x)} £ [14+ X, +00) E—Flksk.

(3) Hn— oo, fo(z) = flx) =

(a) Xz e (=1,1), Gn >, [f.(z) — f(z)] =e " < e (-7 B lim sup |fu(z) — f(z)| =
0, # {fo(x)} 7£ (—1,1) £—F0sK. B

(b) BFEASHER n #8H f.(n) =1, BTk sup  |fu(z) — f(z)] = 1, W {fn(2)} 7 (—o0, +00) Lk

z€(—00,+00)

A Bl O
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SRR 15.2.2 (4)(5)(6)(7) FER T AR A4 = X 8] iy — Bl s

sin n—l— )
Z /’I’L4+£L'4 (_007_'_00)’

Zln( nln®n
© 3 - 0,00

n—+sinx
n=2
oo

(7) Z 2" sin % (0, +00).

n=1

sin n+ )x

. 1
sin(ntg)el 1 iﬁzZ—lI&‘ﬁ T LA Weierstrass a:u;;u/z{%wzz e

ﬁ#— (4) j‘j‘ m X n% /
FEX[A] (—o0, +00) —HHEL.

(5) 55p% 1n<1+$2> <
nln“n

Cn (1 o ) ~ (0= o), T Cauchy B4 I AT 5

nln’n nln“n
480, BB Weierstrass #IBIHA1205 S In (1 + 2) KA (<L,0) (1> 0) F—
=2 nin n
SO N
(6) MHER = € [0, 2], n+1smx < nl Hoa {n+1 } EOREREIRA T 0, YLK
n:2

> (=)™ sy RS0 5t 1, BTLAE Dirichlet J5375 50 905 Z

n=2

(7) 38 un(z) = 2 Sln?)n—m, M E B E A n, 0, <32ﬂ> _ 9% > 1, Bt u,(z) £ 0. i Cauchy U

EEIEU [0, 2] b —FesL.

SURSRAEE S 9" sin o FEIKI (0, +oo) LR B0 0
n=1

SIER 15.2.7 % {u,(z)} £ [a,b] LHESE ST EH: wE Zun ) 7 [a,b) WHIE— Rk, (B

n=1

Zun b) K #, AL Zun ) # [a,b) £ —BURSK.

o0

IERR Z“n 7E [a,b) L—Flkesk, i Cauchy WSURFL, WEE ¢ > 0, f£7E N € N, 5 WF&

n-+p

n-+p
Z up () > i (b)

Zun b) Het, HEAITE. H Zun 2) 1 [a,b) ER—H0kk. O

n>NDXYpeN f < e W oup(z) WESME 22— b 3A < e IXULIHZEL

SIRR 15.2.11 EFH: B A
folx) =20 "(Inn)* (n=1,2,---)
7 [0,400) E—BRFW AL LEFMHZ o < 1.
MR %4 n - oo i, fn(a:) — fz) = 0. BN fi(z) = _waln” (Inn)®, BTBA £, (x) 7 [0, +o00) LHIFKR
a—1 a—1
i f() _ (n )1 _ (Inn) TR (2) 2 flz) e (Inn)
Inn e

nin

=0 <<= a<l. O

(B8 15.2.1 b %k

oo
nr

Z(l+x)(1+2x)-~(1+nac)

n=1

X[ [0,0] A1 [6, +00) EE—BolsiiE, HF 6> 0.
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" kx

L S"(x):kz::l(1+x)(1+2x)---(1+kx)’m‘”%n>2[ﬁ’
T - 1 1
S"(m)_1+x+z[(1+x)(1+2x)---(1+(k—1)x) (It a)(1+22) - (1+ ka)

k=2
1

A+ a)(1422)---(1+nzx)

0, z=0,
B 0 oo I, S, (2) = S(z) =
1, z>0.
1

1+z)(1+22) - (1+nx)

M > 08, ]S (z) - S(x)| =
KR AR [0,8] EA—Fk Sk
Mz €[5, +oo) B,

L — 0%, W [S,(z) - S(x)] — 1 #0,

|S,(z) — S(z)| = A+ 2)(1122) (1 na) < AE 00120 (A1 nd) T
Mgt lim  sup |Sa(x) = S(2)| =0, BAHAE [5,+00) £—Holesk 0

n— o0 x€[6,+oo)

TR 2 & f(z) €C(R). 4

o= k(o1 2).
ﬁmqn@nﬁ&ﬁﬁmm@mmwi»ﬁ%%?
WERR Hi f(z) € C(R) &1 f(z) € R([a,b+ 1]). B Riemann B4y )5 SN

x+1 1
T}Lngofn(m):/ f(t)dt:/o flz+t)dt, Yz € [a,b].

(K] 1t 1
1 n htl 2
n - dt| = dt — d
fuw) = [ sav s Z&ﬁ f<x+n>t [ s sy
n—1 htl 3
- ;[c [f(az—i—n) (ar—l—t)} dt
n—1 k41
gZ/k ' f<x+:) —f(x+t)‘ d
k=0""n
n—1
) kZ_oi‘te[qul] d <$+ D - f(x”)‘
n—1 1
< —W (‘T>7
k:On ’
o we(z) = o ]mg_ﬂmﬁjunﬂﬁmh+i@+ﬁf}tm%@wamﬁﬁaﬁ
sitefat+ L oy BEL

[z, 2+ 1] {F n 00 0%], BRI BESHAXE [a, b+ 1] FI9E] o, 15 7 REIE 2,2+ 1] B8N 7,
Bzl < = W% n — oo i, 7] — 0, W& 6.5.3, f E7H 7 EIEBARIES X 8K FE R

n—1

— 0, Mifi o wi(x) = 0. WMRLZY, WEE € > 0, fAES5 TR N e N, 15324 n > N I},

k=0
/ flz+t)dt

3»—!

[y

n—

<X nlo) <

=0

x>
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WA fn(2)} AE [a, 0] £l .
TR 3 BAHMELT {fo(x)} £ [a,b] LdS, EFE M >0, 7

fi(x)| < M, ¥n=1,2--- Vo€ [a,b]
WAL {fa(2)} % [a,0] £—Bokst.

EBR SMEREEUE N o € [a,b], B {fa(2)} 7E [a,b] FUCETHN, BT £ > 0, 7E N(zo) € N, HAFXHE
Bon> N(z) STE#Y p, &

|fn((E0> - fn+p<x0)| < %
Y I, = <330 - 3iM’x0 + 3LM) Hi Lagrange TEEM, *MEE meN 5 z e I, #4

S €
[ (%) = fon(0) | < Mz — o] < M+ o= = .

TaExt z e I, if

1) = Fasp@)] < 1a(@) = Fal@o)l + a(@0) = Faspl0)] + U foip() = faspl)| < 3+ 5 =

EA ) L, M8 [a,0) ®—AIFE S, WHRE S EH, 20 ke N, 8 L, L, RIIRIK
zo€la,b]

HIRTFE . 78, 85— o A4 N(a:), B N = max{N(z,)}, W% 0> N B,
|fn(x) - fn+p($)| <e€

k
SHERIEEM p 5 2 € | L, D [a,b] BOL. H1 Canchy WSIURIEAT {f,(2)} 7 [a,b] L—Bulsk. O

=1
§15.3 RIREHSFIR IR
SRR 15.3.1 #E T 5| B B 7, o R eAlny E a4

W 1@ =3 (++1)

n=1
=z 4+ (=1)"n
(2) flz) = n; R
## (1) 1 Cauchy HHIE, M limsup " |z —1—% = limsup |z + 711‘ = |z| FTHIY x| < 1B f(x) ZaXTsk,

n

Y lz) > 10 f(z) KEL ffﬁi—'lleETI,JLIEO<1+11)”—>e,¥I$:—1 5, <—1+;> 40 (n — 00),
W f(2) TAEEEI (—1,1). AR 6 € (0,1), % 7 € [—1 46,1 — o] B, B N = gJ S, s N

BT,
< — ] < —Z )] < _ Z) = (12
\Qx+J \@m@)\(la+Q Q Q,

CEDY <1 - g) WCSK, 1 Weierstrass BIBIEENE F(z) 76 [—1+06,1— 0] L—B0k8t, Wi f(z)
—14+0,1— 6] Liesk, Fith 6 MRS fa) 76 (—1,1) LiEs:

1
T+ —
n
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(2) MMEE 2 € R, RE n? +n > 2° A —— T%ﬂ - —
2 T +n
BT 0, X4 Z(—l)" flIEE S M —2 A B 1, |1 Dirichlet ¥U77'JY2§%H S H
#Nﬁ (n = o0c) A ;euz 5 1E R LSE, # f(a) MAEAEN R HERE 6> 0, 24 |2] <
i 2+n2 <5 e Z o —5,6] E—8esh, MITi f(x) 76 [0,6) LiELE. Hl 6 rEEs
A f(x) £ R R O
SR 15.3.5 E4¢ iﬁ =In2. iFH#:
A O, 2 " . :
lim N ﬂ =1n2.
z—1 — n®
SERR AL « € B 2} L s s, B H L BT 0, X Y (1)
n=1
—ECA Y 1, Bl Dirichlet #an 3 O e o] s
ot n® 2°2
lim S ﬂ = S lim (,1)7171 =1n2.
rz—1 o n* o rz—1 nx
O

75@ 15.3.6 & E & (—oo,+00) FH—AIRE, 20 £ E = MRIRA (zo 7T UE *oo). WERAHK
Zun ) & E E—Bds, mE hm up(z) =a, (r € E,n=1,2,---). iE#:

1) Zan V&8

n=1
(2) ngr;giun(x) = ian (x € E).
n=1 n=1
WERR (1) XMfEE 2 € E 5FEE e >0, fFE N e N, x5 {fE n>N SpeN, H
[ () + - - + Upyp(2)] <e.

HT xo & B BIRR S, A

1i_>m un (@) + -+ + Unip(@)] = |an + - + ansp| <.
T—T0

R Cauchy WSLUH I, X B IHRE J Zan RS

n=1
()ﬁEss>om§:% ) £ E E—3088L, f7E Ny e N, i3 Z:%@)<§HE%meE
n=1 n=N+1
SR Tl Y a, WS, AP Ny €N BE | DD an] < 24 N = max{Ny, Mo},
n=1 n=Nz+1
o) N o) o) N
=D | <D fun(@) —anl 4| Y wn@)| ] Y an| <D fun(r) —an|+ 5, VrEE
n=1 n=1 n=N+1 n=N-+1 n=1
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B4 E >z — xo, HAE

> > 2e
_ < ==
plim,, 2, (@) =2 o S <
XL TE R TR
O
> nm

- T e .

I8 15.3.7 & f(x E:l( ) cos —~. iTE: iﬂf(x), zglfoof(x)

73 =z 1
iR IR x € [2,+oo>, <o

T " nmw
—— | cos—
1+ 2x

< g 708> o W, i Weierstrass HIBIEAI £(2)
n=1

t B,m) B,
R x nmw (=)™ 1
i!nﬁf(x)_zml<1+zx> 7_712:1 34
> €T nmw 1
gggrfoof(x):;wgrfoo(urz ) ?:nzzl?n:
O
= 1

BIRR 15.3.5 % f(z) =

o (0 <z < +o0). IEH:

T
(1) f # [0,400) L4,
(2) lim f(z)=0;

T—r+00
(3) X —4 € (0,+), H
In(1+ z) 1

0 < flx)- zln?2 1+2

SR (1) T ' —

S, B f(x) LR,
(2) BT (15.3.6) Z5i

2n, IEZ&: Z W8k, H Weierstrass FIHIERITS f(x) 75 [0, +00) E—Fk

o0

li =0.

(3) HEMTIUEMXHMERE t € (0, +00),

o0 oo

1 In(1 +t) 1
> > —_—.
Z;t+2n tln2 Z;t+2"

EER
too e 1 [T 1 In(1
0 t+2° n2 /), yly+t) tln2
FH T AR i 3 R AHIE O

§15.4 HBHHHER R
SRR 15.4.1 KT BEFBABSCEE, FHH R CAIE WS X 8 5 5 AL B M R

oo 2

(1) §:<14-i)n z";

n=1
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o0 a/n
Z (5 )
o0 n n
()Z%e)x
. (LY A 1, 1+ y
fi# (1) A~ limsup <1 + n) = e, TSR R = o M n — oo i, ig A0, B
= IR
(2) A1 = llgsip \/% < limsup ¢ % hzﬂﬂS;olp Vion =1, fOSER R = 1. 4
n — oo B, Z A0, K2 2 = +1 B ECAIRESL.
(3) B
n (max{(;,b}) < + b’; » (max{a,b}) n (max{c;,b}) ’
n non n n
PR H lim Vn2=1xkK lim ) % + % = lim (;/;2 =1 715 liyrln_,sip \/ a g 2—2 = max{a, b}, KL
Y S I N £
AR R = max{a,b} i {a’ b}'
i 1y far br\ 1\ 1 (D" 1
o #azb R n (T4 D) (1) = Lol mmERET o AU o = -1 0,
a non a non a
Leibniz HMEFR ST, 4 = = ! I, FR A O B A Sk,

S|

a

@%m<@mwh{;ﬂﬁ<"+”g<f):(”-%2$ﬁﬁW%$mﬁu%x:_lw¢a
n o n b n n b

Leibniz HIRITEAZEISE % o = 1 of, et 3 ()" gt {1} wImA R, 4 Avel

b — \b
A BB, 1
()lﬁMM@§“> = to0, FTBUKSICER R=0. 24 o = 0 B0 O

n—oo

SR 15.4.4 K THRHEXE (-1,1) Layfe:

n=1

o0

(1) Z 1 $2n+1.
—2n+1 ’
OO 2n+1

o S

n=0

n

= T
O 2
g Phes 3 DRSS R 1.

- 1 2n+1 - “ on o 2n ! 1. 14+
(1)222 x+ :Z/ t dt:/0 S enat = 17t2dt gl
n=0

0

> 2n+1 r © z
n 1 x n 1,.2n _ n—142n _
(2) E (-1 1l E / =" dt —/ E (—1) t dt—/ 1—|—t2 dt = —arctanz.

0

(3)§:n Z//t"ldtds— //sootnldtds—wr

ln(l —x). O
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B 15.4.5 WRAH Y a0 WHSHEEN R, B a, > 0.

n=0
(1) IEEH wgr}%l_;)anx”—;anR”,
— 1
2 1 1 E N _=
()E(Lﬁﬂ;ﬁ/+w

B (1) # ) anR" < +oo, MH Abel 5 A% MOL FERE Y a,R" = +oo, MX{ERE

n=0 n=0

N
y R .
M >0, f#fE N € N, 8 ) "a,R" > 2M. TR z € <N2,R> GIRE]

n=0

N

0o N R n
S 0>y aa > an ( ! ) > M,
n=0 n=0 n=0 ﬂ

o
KUY lim ) ana” = oo, HEFIAHE.
n=0

r— R~

(2) BRI S T sk 1, (1),
n=0

—1 " [ [T :
o=t o=t 3 et i [ = ) = e
O
§15.5 HREBWBRHRERAR
SR 15.5.1 (2)(4) AR B HBMMEFRLEITX, 5 H T B0 FFHRIT X!
(2) cos® x;
xr
(4) 1+x— 222
& (2) FIH cosz :nz:% ((;:L;Tx%,x € R 87 22 e R WA
1 1 e (_1)n22n71 . e (_1>n22n71 .
C082$:§(C0821’+1):§+;W$2 :1+;Wm27 .’I;ER
il z e (—1,1),
O R R A 1
i —2z € (~1,1)
AN SN SN DR S b SRR o G TR o Sl G Lt 11
1+x—2x2_3'1—x_3'1—(—2z)_;3‘73 _nZ::o 3 _HZ:O 3 7 T (Tae)
O

§15.6 AZMA—HIBILELER

EX 15.6.1 % g,(x) € C(R). # {g.(2)} 7 R A— 3L, &
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+o00
1) / gu(@) dz = 1;

(2) ga(z) > 0;
(3) MEE 6 € (0,1), HF lim gn(x)dz = 0.

n—oo |ZL">5

IR 4 W {ga(x)} & RN, fECR), B f=0,2¢[ab]. %
+oo

(f *gn) (z) = - f(x —t)gn(t)dt.
EHA: {(f *gn)(2)} & [a,0] =BT f(2).
WERR G f AR R bE—BUES:, KRR e > 0, /716 6 > 0, (324 [t| <6 I, |f(z —t) — f(z)| <e. HI
€ 15.6.1 HPERT (1) W15
79 - 161 = | [ sta =t = 1) = | [ a0~ s a

< /|t|<6gn(t)|f(x—t) — f(z)] dt+/|t2égn( V(=) — f(a)] dt

—+o00
<o awaen [ g,

t]>5

Hb M >0 f) £R ER—DER. # f=0,2¢ [a,b] TR M < +oo. £ EXH 2L n— oo BIF7

(f % 9) () — f(2)| <&, n— oo
e IAERCPERIA lim (f * gn) (@) = f (). T ORI RLR AT RIECHRCSOR: — 5000, B
(f*xgn) () = f(x), x € [a,b)].

3@ 15.6.2 % f € C([a,b]).

(1) wmx ,

/ flx)z"de=0 (n=0,1,2,---),

AL f(x)=0;

(2) WRGFEEEH N, 5 \

/ f(x)z"dz =0 (n > N),
A flx)=0.
b

WERR (1) H@E A, SE—2 0K Qx), H / Q(z)f(z)dz = 0. H Weierstrass &I & B, XML&

e >0, fFAAEZ TR P(x), 15
|f(x) — P(z)| <e, Vazé€la,bl.

/abf2<x)da: / dx—/ f(z dx:/bfx f(z) — P(z)] dz

</|<>| f(x) - Pla |dx<e/ f()] dr,

b
i f e Clla,b) A1 [ 1) do R AT Hh < FERPERI S(2) =
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(2) B (1) %1 2V f(z) =0, &4 f € C(la,b]) 17 f(z) = 0. O
SRR 15.6.3 % f € C([0,1)). WwRELEEELK k, 75
1
/ f(x)xk"dx:() (n:1727”')7
0
B f(z) =0.

1

1 _ L )
0= [ f(z)z"dz == / ﬁflf(ﬁ)t"dt, n=1,2,--+)
kJo

MERR MRIELR ST (15.6.2(2)) 45ik,
0

K il (t%) £ [0,1] LELEAr g 5L f (t%) (t € [0,1]), B f(x) = 0. -
3@ 15.6.4 & f € C([—1,1]). iL¥A:

(1) mx 1
/g;Q"Hf(ac)dI:O (n=0,1,---),

o f EAEEEK,
(2) & )
/ anf(x)dx:O (’I’L:O,l,"'),
1
Ao f EFEK

HUERR (1) &

0= /1 2 () do == — /1 2 f(—t) dt
i 1
| @) - f-a) dz =0,
-1
HERE 22 [ f(2) — f(—2)] & [-1,1] LrEsE, Bkl EXnTE
— 2n+1 o o dr = ! _ . 2nd .
0 / 27 (f () — f(-2)] da / (@) - f(—a)a® da

WRIELS] (15.6.3) 4518, a [f(x) — f(—x)] =0, BT f(z) = f(—z) B f 2AHHE
(2) H

1 1
_ 2n t=—x 2n pr
0= /_137 flx)dz /_ " f(—t)dt

1

CIEG: )

/_1 22 [f(z) + f(—2)] dz = 0.
HERE 22" [f(x) + f(—2)] & [-1,1] LAEEE, Bl EXnE

1

/0 2 [f(x) + f(—a)] dz = 0.
R (15.6.3) &518, f(x) + f(—2) =0, BP f /2T R %L O
S 15.6.6 & f € C([1,+00)), H ngfwf(x) =1l fFE. AR IEH: XEEW >0, FELZTA P(z),
#% |fe) - P (;)

<e(l<x<+00).
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f (1) , 0<x <1,
MEER MG 3L g(x) = x M g(z) € C([0,1]). H1 Weierstrass 1T &, X{EE ¢ > 0,
l7 xr = 0.
FEZ I P(x), 45
lg(z) — P(x)| <e, Vzel0,1].

X2
‘f(x)—P<i)‘ <e Vx>l

O
§15.7 BREELHSKFFHNA
SI86 15.7.1 E9A: .
(-0
MERR
(1_$)n:§i<;fy_@kziibﬂw (;?—k+1%_nkk_§§@%+kég.“nk
_§<k+iz1> ) B -
AT . - o
;(m;">xm—(1—x)—"—l—(1 ) "(1—3:)_1—7;)§<k;ﬁ11>
[iXd i
(- 00)
0
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(2) /—i-oc ﬁ dz;

x® —axd+1
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/ cos xdx—/ dx—i—/ cos xd%
1 T 1 2z 1 2z

A
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25
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+oo A
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B F<A>‘/O (LtJ—H )dtﬂﬁﬂﬁ 1, F(1) = F(0) = 0, FLETE (0,+00) AT, 1T —— i

+oo 1
WAERIET o, 1 Diichler W [ L
0

+oo _
/ ltJ-t+a,, e
0 t"‘l’
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SRR ljj/ 2) o B, FFUARHER ¢ > 0, e Ay > 0, "HERE A > Ao, / Fla)de| <, % f
Sk SR R, TRt
2A
e> | [ f)ds) > Af ().
A
ZUEH lim zf(z) = O

T—r+00

§16.3 IRFEIUWEFIANE
SRR 16.3.1 (2)(4)(6) FIWT T 5| R o 8 S b
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xOL

< In(1 Y1n(1 ° In(1
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+oo
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1
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In(1+ ;E)
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R LH:/ In(1 >dx S ALY o > 1. Eﬁz/
1
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(4) ¥z — 0 i, o T dz e
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sin x -

o dt
FEI4> — q Nl I 1 —p = Hrp
PoEial ®/ 1 l_)q (—1) /; P (] t)q.é{Q p>10, i 2—p=LF+e, HF 8> 1,6 >0,

E NI E] ta(lnt) > 1, MIfi

I 1 1
tr(Int)e  t8 (t=(Int)e) ~ t8’

T h Wed M 2 —p— 10,

R i / 8T /

dt
tr(lnt)e

/+oo dt _/-i-oodu
1 t(lnt)q_ 1 ud
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oo de oot . L W . jp=1
A / @ g / A @ BB p < 1 R
tP(lnx)9 0> 1.
SRS ® % © T p Pk 2 - p BE @ WHCHEMY p> 180
qg>1.
h o5 @ E’Jﬁl’lf}%[l/':l%?ﬁ%ﬁ? p=1,q>1MREF> @5 & Mttt EEIN @ = (1)
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1 1+2 —+ x4 xd—p 1 xd—p
T 2P sin & .
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§16.4 REFERS
$++E Fourier 7747

§17.1 FEHIEHEA Fourier 23
S 17.1.2 % f BAEA 2r # ¥ A H 45t T B . A
(1) R f & [-7,7] LHERE f(x+7) = f(z), L
agn—1 = bap_1 = 0;
(2) wR f & [-m,7] LHEE flx+7m)=—f(z), AL
agn = by, = 0.
MERR (1) H
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HUERR 4338y, f 10 Fourier R4

1 [ 1 (7
a, = — f(z)cosnzdr = —— f'(z) sinnzx dx,
T ) . nw
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§17.2 Fourier HEHIW I EIR
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sin

L Az BR RN Cauchy Ui S5 H AT 41

+oo
ﬁﬁ/n\‘j ﬂ'; Eﬁ
/

x
s % g 0. n>0,
lim / S“;M dt| = lim / =l du| =
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(Al it
0 sin A\t mEe
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A——+o0 0 2
M H Riemann-Lebesgue 5| 2]
" sin At
li t)—g (0" dt=0
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WA
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A—+oo 0 A—+oo 0
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At
+limsup/ [g(t) — g (07)] SH; dt
A——+o00 S5
e
<.
2

fE L4 e — 0 BIfF

h .
lim sup / [g(t) — g (01)] sin M dt| =0,
A—+oco 0
ESJia .
im [ [g() — g (0%)] 2 qr = 0.

A—+oo 0

§17.3 Fourier KA Cesaro KM
SIER 17.3.2 iEH: [0, 7] LS E KT A AR S TA — BB A,
WERR & f € C([0,7]). Je¥ f ISR [—m, w] BRELE R, B R ERL 21 9 A R
B (U9cA f). B Fejér H, f £ R _LaeHRES {0, (2)} — BB, Hh
So(x) + -+ S (2)

on(z) = n )

Sp(x) N f I Fourier AL (RIZHMEL) W k AN, Rz, FHik o, (r) HERZZ D, O
SR 17.3.4 R Weierstrass WA T — AL MAWERZE, FHXTRES TAWEST EE.

i R R AY f € C([0, 7)), FR fABRYMERESR N [, 7] BRBELERE (D5 f), W f(—7) =
f(m). H Weierstrass 5 i8I, XHMER ¢ > 0, fFAE=MAZ I o(z), 15 |f(2) —o(z)] < g, Vz €
[—m, 7). BT o(z) R=MZIX, H Maclaurin ZEUEE]H &, BOE B IZZEATA R, 7] F147AE

REZ T p(x) f p(z) — o) < %, Vo € [—m, ] B |f(x) — p(x)| < g+ g = . O
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§17.4 FHIFHER

S8 17.4.1 AR f(x) = |a| # [~7,7] £H Fourier &F X fr Parseval 4, K %% Y
n=1

R Mg (17.2.2(1)),

<. 2
el = 243 2 ()~ teosna, z € (7).

H Parseval %53,

SRR 17.4.4 &

5 , 0z <,
o= T l<z<
<
2 )
IEFA:
sinn .
f(x):Z —5 sinn (|| < ).
n=1

WERR R f APEIERON [, ] BRRESER AL (D5C08 f). M IESZ 2401 Fourier K%L
b, = jr/_:f(x)sinn:cdx = i/oﬂf(x)sinnxdx

1 ™ e
T—1 . . 1 .
= rsinne dz + sinnxdx — — rsinnz dz
0 1 1

s ™

1 T 1 T
:/ msinnxdm—i—/ sinnxdx—/ zsinnx dx
0 1 ™ Jo
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n2 n n n T n

sinn
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HEEFhE [ f £ R L BT EAE [—m, m] FIELERH

fz) = Z Si;;n sinnz  (Jz| < 7).

n=1

§17.5 Fourier 4570 Fourier ZE#k

SR 17.5.1 A Fourier M 4%k~ T 7| 4

o) fa)= 4" |z < 1,

0, | > 1;
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sinz, |z| <,
(2) flx) =

0, |z| >
(3) f(z) =e " (a>0).

& (1) By f A RE Frel a(u) = 0, 11

I 2 [ 2
b(u) = = f(t)sin(ut) dt = 7T/0 sin(ut) dt = p— (1 —cosu).
% f B Fourier F143H
sgnzx, x| <1,
1
Foo — o) = 17
f(a?)wi/o ! Zosusin(ux)du: 21 3:_
=, z=-1,
2
0, |x| > 1.
(2) BN f RAFRREL, BTEL a(u) =0, 1
L[ . 2 ("
b(u) = — f(t)sin(ut) dt = / sin ¢ sin(ut) dt
T J_ ™ Jo
1 /" 2 sin(mu)
= 7T/o [cos(u — 1)t — cos(u + 1)t] dt = r_ﬂqﬂ)
W f W) Fourier #143H .
2 o si
f(z) = 71_/0 sin_(wuzg) sin(ux) du.
(3) B £ REABEAL, FTUL b(u) = 0, T
+o0 +oo
a(u) = 717/00 f(t) cos(ut) dt = 727/0 e “ cos(ut)dt = 7r(u221a2)'
8 f ) Fourier #1A N
~ 2a [T cos(ux)
f(x)_w/o u? + a? du
O
S# 17.5.2 KT IR 7 A2 6
+oo
(1) f(t)sinatdt =e™* (x > 0);
0, .
(2) ; f(t)cosatdt = ey
2 (1) B Fourier 1E5Z7F# ) Je 84 5L,
2 [t 2
f(z) = 77/0 e “sin(uz)du = W(ng_n
(2) tH Fourier 2 A A,
2 Foo cos(ux) 2w —a| el
f‘“")—w/o e M50
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§18.1 FELEWE AN

SIER 18.1.1 KA R:
1

(1) lir% Va? 4 a? dz;
a=0 [ 4
2

(2) lim [ z%costxdu.
t=0 Jo

1 1
ﬁg (1) j"j f(a:,a) = Vx2 +a2 ?:E [7171] X [7171] —ti_{ﬁgia ﬁﬁu hH(lJ \/-'132 +(12 dx :/ |.’E|d.’I} =1L
a—=0 J_4 -1
2

2
(2) BN f(x,t) = 2% costa 1E [0,2] x [—1,1] Ri%ELE, Al lim 2% costr dx :/ r?dz = g O
- 0

0

SRR 18.1.3 (1)(3) & T 7 & w40
1) J@) = [ e a
phie sin xt
3) f(z) = / dt.

+x t

R (1) N gt z) =T F0 g—z =0 #7E R? EIESE, sinx, cosx #VE R _ERIHL, ATbL

f/(.fL') = — Sinme(lJrcosz)Q _ Cosxe(lJrsin z)? )
N i t 0 ‘ /
(3) KA g(t,z) = 511137 F a—g = cosxt WE [a+x,b+ 2] x R LS a+ 2, b+ #7E R LA,
x

A

b+x . .

f(x) = / cos xt dt + sinaz(b+x)  sinaz(a+ )
at b+x a+x
_sinz(b+z)—sinz(a+z)  sinz(b+z) sinz(a+z)

B v b+ a+w

B)RE 18.1.2 (1) Fl A X S %, HWHEUT R4
/ In (a2 sin? z + b? cos? a:) dx.
0

R AL o WUESARRE, WY o® # 0 1Y,

o 2 3 2a sin’ z
— In (a?sin®z + b% cos® z) dz = / dx
Oa /0 ( ) o a?sin®z + b2 cos? x
t=tanzx /+OO 2at2 dt
0 (a?t2 +b2) (2 + 1)

2 [t 1 2h? oo 1 1
== dt— —— - dt
al, 241 a(a? —b2) Jo 245 2+l
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g [* 2 2 2 .2 e o T
(‘9(1/0 In (a”sin® z + b” cos x)dxz/o mdt:%,

BT RIEXTTAYI a,b > 0, W

a/'ha((1251112.’10~|—b2cos2zlc) dz = il
0

da a+b
Tt
/ In (a2 sin? z + b? cos® x) dx:/ In (b2 cosQw) d:r+/ T dzx
0 0 b x‘i‘b
a+b
=7ln .
i ]
2 b
/ 1n(a281n2x+b20052x) dxzwlnM.
0
O
§18.2 ELSTEREMTHI—BUEL
SIER 18.2.1 HR T 7| K& Mo £4E 2 X JE Loy — Sl sl b
+oo
(1)/ e "sinzdr, 0 <wuy < u < +00;
0
T 22 cosux
too dz
(3)/0 1_|_(x_i_u)2,O\u<—l-oo,
Hoo Ccos T
4 / e " dz, 0 < a < 4o0;
G
(5) Vue " dz, 0 < u < 4oc.
0
+o00 +o0 1 1
i (1) BFAX A > 0,0 < sup / e “sinzdr| < sup/ e ™ dr = sup 5 < =
uzuo |J A uzuo J A U?m)ueu Up €40
1 oo .
lim —— =0, Bl lim sup / e sing dz| = 0, RAFE u € [uo, +o0) F—B0lis.
A—+o0 Ug €40 A—=+00 y>u0 | S A
x2 cosuzx z?
2) RIA X )
(2) B 14 a4 1+ z* i
2 1 1I-H+0+4 1 d(z+1 1 d(z—1
/ x4dx_/( ml) (2 I)dx—/ (2 z) 2+/ (2 x) 5
EEE A T A AT e
L |ets \@ L retan®"E 4
= arctan \
42 x4+l +\f 2v/2 V2
“+o00 .’EQ “+oo .'L’Q
i /Oo e = 2/0 e = Jo B i Weierstrass MBS R BT u o

(—o00, +o0) b3k,
@) BRI 2,00, |
B RFERE u € [0, +00) E—Flsk.

1 oo dx ™ N . Mzl Byl
< i} = — U8k, i Weierstrass J 5755 B
1+ 22 o 1+22 2
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A
(4) A F(A) = / coszdx A7t 2, 1E [1,+o00) LIS EE T 0, B Dirichlet 7% %0
1

1
ﬁ
+oo
/ "?”“’ da W8, LEMEEAFEN € 0, +00), 6% %TF z € [1,+00) BB ET o —FH
1
F 1, B Abel #UﬁU/zE%uﬁﬁé"&Mﬁﬁj\E a e o, +oo) sk
— t= fl — e —2 \/7? N s,
(5) B sup| [ Ve da sup etdt:/ o dt = YT LR A
>0.J ua 0 2

u>=0 A

€ [0, +00) FA—Flisk. O

+oo .
SJER 18.2.2 EH: A4 S u

W X ] B A~ — Bk

de A#EEMAEE u=0 HFXHE [a,b] F—Fdsh, £EEu=08

2
< — )
min{|al, |b|}

1 —cosuA

X

A
IEBR ® % 0 ¢ [a,b], WA A > 0, F(A) = / sinuz dz WE |F(A)| =
0

u

é AT 0, 1 Dirichlet HIBIENFTL K EAE u € [a,b] S0,

» +oo 1 u +oo t o0 t
@ # 0 € [a,b], M sup / ke 9 sup / gd > / Smdt‘ =, Kl
u€la,b] X u€la,b] |JuA t 0 t
BIRERDAE v € [a,b] EA—FEk. O

SIER 18.2.5 EHH: 4

a2+$2

% [6,+00) (6 > 0) £—30ké, B (0, +o0) LR —Bk 4.

+oo
/ T COS UT dz (a>0)
0

| sinuA|

A
WERR @ X w €[4, +0), F(A) ::/ cosuz dx W2 |F(A)| = < %, X 2

HIEEE T 0, F)TU\EE Dlrlchlet %U%U/%%ﬂﬁﬁ”)i%% VM [6, +o0) HHLSL

:TQ 1E @ F5 K

1 o dt =7 S " / ZEL
@ l7'7/ 2+ s de = 2/0 il FiAKHERZ ) A > 0, 9150 A” > A’ > A, {615
A//
T
A" 3 cosux A" zeosT 1
/A, a? + x? dz > /A, a? + x2 s
i Cauchy WSS, Frés [ HE R AE (0, 400) EA—ZSL. O

§18.3 BELERERTHIMR
SJRR 18.3.1 # R T ¥ B # A T8 & X 8] b iy LR

+

o0

t
= dt, x € (2, ;
x) /0 SR x € (2,+00)
sin x

—d 0,2);
/o xo(m — )~ z, 0 €(0,2)
+0oo s

/ Smf dz, a € (0,+00).

1

(1)
(2) (o) =
(3) fla) =

X

& (1) NiIE f(z) f£ = € (2,+00) E#EZE, HFEIE f(z) EEE [a,b] C (2,+00) FIEZ X 7E

(t,z) € [0,4+00) x [a,b] %L, RFFUE f(x) 7E [a,b] E—Flsh. X0l ¢t — +oo B,

2—&—253’

t t 1

~

<
24tv S 24te ol

Ba_1>1H / 8, HRA Woierstrass 37 5,
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S0<O[)_/7’5 asin;v adx—f—/z; O[sinac adx—i—/ﬂ asinx .
0 x(m—1x) z z%(m—x) 2z 2%(m — )

sinx

pinl

doz % (I, BRT o B HTHRWDRIELEE [0,0] C (0,2) EHELE,

™

= x(m—x)”

iR

FIEEAIE (0,8 L —Bolst 154 (0,7) 32 -0,

w

sinx sinx 1

zo(m —x)e b (71'— %)a - xb-1 (%)a

sinx

ﬁﬁb_1<1HT/aﬂ71 )

dz Wk, ALl
) /

dr XF a € (0,2) —Fs. XA NG

(m—1,7) > 2 — m i,
sinz sin(m — x) 1
ro(mr —x) © (m—x)b (m — z)b=1"

du 8K, RO / dr %F o € (0,2) S H o(a) 7

sinx

ffﬁb—1<1ElT/ —e

o€ (0,2) FiEsL |
(8) MIE f(a) ££ a € (0,+00) LHESE, HIFIE f(a) LA [a,0] C (0,+00) LS X Sff e
(r,0) € [1,+00) x [a,b] LIESE, HAIE f(0) 4 [a,] L BUls BAAHG AN o € 0,8], - o

)

KSR, B 2 — +oo LT o —BUMET 0, %4 A — +oo B, / sinzdz %, FLH Dirichlet
SIBIES f(a) 7E [a,0] b —B0RSL. ' 0

1
i 1 e
SIER 18.3.2 A A% / 22z = L (o> 0), HEBS
0

«

1
/ 2 YInz)™ da,
0

Hom AIEEH.

fig L=
1 1 om
/ 2 Ynz)™ dx:/ <33‘X_1> dzx.
0 o \dam™

8mn *~' (m e N) fE (z,0) € (0,1] x [a,b] LH#ELE, T

WAEE a >0, ;L a € (0,a), & a € [a,b].

A ae (0,1 f 2% (nz)™| < |z ' (Inz)"| = Ynz)™, 1M
1 _1 +oo ] )™
/O 2 (lna)™ = (—1)m/1 (;+)1 dt
1 m
1E a > 0 BHSsh, KISEH Weierstrass #5751 / (aaamxa_1> dx 7E [a,b] FRT o —Hlisl. #
0
1 1
O™ a1 _d" e dm 1T (=D)™m
/0 ((%/”x > de = da™ Jq v de= dama  amtl

+oo e—ar _ e—bx

S/ 18.3.3 it E M, / sinczdz (a > 0,b>0,c>0).
0
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+oo e—aT _ +o00
/ —sincxdz = / / *sin cx dudz.
0

RN e sin cx E (z,u) € [0, +oo) [a,b] LH#ES:, HAE u € [a,b] BA e sinca| < e ™ < e, 1M
/ e dr =~ LI&,AZ HH Weierstrass 253550 / e “sincrdx £ [a,b] FRT o —Bullesk, Hit

0
+o0 b +o0
/ / “Tsincx dudr = / / “"gin cx da du
0 a

b a
= ﬁ du = arctan — — arctan —.
. U tc c c

R e

O
+oo 1n(o¢2—|—:r2)
% 18.3.4 14 ———d .
S HERS /0 e (540
i ARG a>0,8>0.
® # a=0, WEHRD N
+oo ln(:cZ) A o=pt /+oo ln(52t2) & — 77111,3 +2/-&-00 Int
o B2z )y BA+®) BB 148
1]
“+o0 1 1 1 +oo 1
/ ntdt:/ ntdt—f—/ idt
o L1+t o 1+1¢2 P T 2
1 1 1
tu/ lntht—/ lnuzdu
o 1+t o 1+u
=0.
1
MO R — ;5 .
9 In(a®+ z?) 2a 2a 1
FHa>0 HTXNz>0H 9o ﬁ2+$2 (a2+x2) (B2+$2) 2a:c(,62+x2) .’E(62+$2)

+oo gln(oﬂ—i—aﬂ)
Ooa (% + z?
+oo 2
DT+ ) 4tk 10, 400) FT o —Solh

+oo
M / 52 dx WSk, FrCAH Weierstrass F| 77550 / dx 1E [0, +00) KT a —

S % / Mdm R LB, AL /

52+ 2
In(a?+ ) 2 vhe 1t w
XN 512 F 1) (P 1) 7E (z,a) € (0,4+00) x [0, +00) FHES: KLY o # 8 i,
d [ In(e®+2?) [T 9 In(a?+2?) , [T 20
da J, B? + x? dx—/o da (2 + a2 dx—/o (a2+$2)(52+m2)dx

20 Foo 1 1
‘a_g/ <@2+m2‘a2+x2>dx
_m(1_1>_7f
Ta2-p\B o) Bla+p)

“+oo
g LTI e (0, 100) LHESE, FTBLERERA o = 5 ki TR
da B2 + x?

+ool 2+2
A %£+;ﬁd$:gmw+ﬁm%M% a>0.

Moo=, BN

M (B2 +2%) | emprane 1 [T B 1 2 (%
/ n(f—’—f)de/ In 52 dt_ﬂnﬁ—/ Incostdt
) B2+ g BJy = cos?t B B Jo




(-Zinz) = 7229,
2

=
™| o

HIEAT L C(8) = 0. #

+oo 2 2
/ de (a+p8), a>0.
0

=2
g+ Che
G © 5 0 T

[T ), il )
0 B + a2 18l '
§18.4 I HK¥F B HH
S/ 18.4.1 EH:
+o0
(1) T'(s) = 2/ 2 e dg (s >0);
0

—+oo
(2) T'(s) = as/ ¥ e dz (s > 0,a > 0).
0

+oo 5 +oo R +oo 2
HEBA (1) T'(s) :/ 1ot dt === / 227 2e™ 2z dx = 2/ 2 e ™ da.
0 0

0

+oo — Yoo oo
(2) I'(s) = / et dt == / a* e gdr = as/ 251 o7 do.

0 0 0

40
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§1.1 Fourier 54

EX A1.1 R([—m,7]) = {[~m, 7] £ T E 43t 5 A E %)

EX A1.2 f e R([r,]) & Fourier %%
_ i/” f(@)cosnzde, n=0,1,--
—i/:f(x)sinnxdx, n=1,2--.

f #9 Fourier &%t
o0
~ — + Z ay, cosnx + b, sinnx) .
n=1

I A.1.3 (Riemann-Lebesgue 51 38) #% f € R([a,b])(b FT LA +00), N

b b
lim / f(z)cosAxdx =0, lim f( )sin Az dz = 0.

A—=+o0 J, A—+o00

IR A.1.4 (Fourier ZURURAALER) & f € R([—m, 7)), W f # Fourier REKAE & xo AL A T UL, DL
BB sk BT 2808, NG f #E zo RREWAT HA XK.

EE A.1.5 (Dini HRE) # feR(-m7]). ¥EA seR, 4
o(t) = f(zo +t) + f(z0 — t) — 25.
WEEE >0, EREK 2 Q e R([0,0]), #8 4 f 4 Fourier %3 zo ALK T s.

EMX A.1.6 (o B Lipschitz 2fF) & § >0,L >0, € (0,1], &% t € (0,0] &, &
|f(wo +1t) = flag)| < Lt*,  [f(zo —t) — f(zg)| < Lt

EE ALT % feR(—mn)). wE f A& v WiH#ERE o B Lipschitz &%, A4 f & Fourier Z¥E xo
cnr S 1)
5 )

EE A18 ¥ feR(-m 7).
(1) R [z AFEFEKANMFRGEMZH, AL f B Fourier ZHEKAE zo LBHET f(z0).
(2) R fE g AMAERMFRET X EMFH:

i S @) = flg) o 1) = flzo)

t—0+ t t—0+ —t

b

A8 2 f W Fourier K#AE xo X USLT f(ﬂfg);—f(aﬁo).

EX AL (BT f A f % [a,b] EENIEW AR IR B0 % — KEWTA.

EIE A.1.10 (Dirichlet %ﬁ) ﬁﬂ%)ﬁ]ﬁ}ﬂ% 2 WK f & [—m,n] LR B, A4 f 8 Fourier %
Wb 5 g AT M MAM, RS 2 A ESRAT f(zo).
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E3$

A mEAXRY

I A.1.11 (Fejér) # f € ﬁ([:w,ﬂp. WR [ A xo A ERIR f(ag) B f(ag), ALEH Fourier
BRI xy KB Cesaro Fa K w. A, Y f o ALELET, U B Fourier K ## Cesaro 1
B f (o).

EE A112 # f e R(—m, ). Wk f & g KFAE. ERIR, HE Fourier ZHKA zo LML, 20K

PRNICEY ()

EE A.1.13 (Fejér EH) R f ZREBA 21 W& R4, A4 €W Fourier K% % Cesaro & X T &
(=00, +00) E—F sk T f.

EIE A.1.14 (Weierstrass 25 BT €M) R f & [-n,n] L&S B f(—7n) = f(n), L f LR =
5T —BHEL.

EX A1.15 L2(a,b) = {f:[a,0] 5 R | fIRAFHF TR} € R([a,b]).

) R omr] EWABERE, % Parseval £

1 cosxr sinx cosnx sinnx

VR
+Z az +b2) = / f(z)dz.

IR A1.17 (BB Parseval 253) & f,g9 € L2([~7, 7)), an,bp 57 o, B, 2 A Z f 2 g 89 Fourier
R, AL

5] A.1.16 {

~ [ s de =04 Y @ + ).

n=1

EIE A.1.18 (Fourier ZEHZWM ) f 8 Fourier 20 £ & WS, #AKZ 7 LLE TR 4.
EX A1.19 % f £ (—o0,+00) EHMNHM, HHERE uec R, X

1 [t e

a(u) = = f@)cosutdt, b(u)= % f () sinut dt.

— 0o —o0

f 89 Fourier 44 .
f(z) ~ / [a(u) cos uz + b(u) sin ux] du.
0

EE A.1.20 (Fourier B4 KR ERE) % f £ (—o0,+o00) LKA H, A4 f ¥ Fourier M4 £ % &
T BEWE, URRSTHLE, RE f £ o AR EES X.

EIE A.1.21 (Dini EH#) % f # (—oo,+oo) FHEXH M, MERNLE s LEEW 2, 10
e(t) = flz+t)+ f(z —t) — 2s.
wp o> 0, % 2 ¢ K00, W £ 81 Fowier Mo o ARAT 5.
ETE AL122 & f & (—oo,+oo) FEA, B o B XM AL T, A4 f W Fourier M4 £ o

PO :ik3 (Cn)

EMX A.1.23 (Fourier IER5ZAAH) % f & R E XA [0, +o0) b Hy4Ext= #E 2.

(1) #
2 [T
=/ d
\/;/0 F (@) cosut dt

A f 9 Fourier RZA 4, HRAH# AKX A

flz) = \/Z/o+°° g(u) cos zu du.
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h(u) = \/Z/+OO F (@) sinutde
0
A f W Fourier EZ R4, R EH#NAA
f(z) = \/Z/Jroo h(u) sin uzx du.
0

EX A.1.24 (Fourier &) & f £ (—oo,+00) L4 7 M.

1 [t

fy=o [ fmedt
% f B Fourier & #, ¥ KA AR A
:/OO f(u)et™® du.
EX A.1.25 (Schwartz BE 2 H]) S(R) = {f € C®(R) | U ek 32 8, ELsup|a:| ’f D( ‘ < +oo, Vk,l > O}
+oo
EX AL26 (B5) (f9)) = 5- [ S(— gl
EIE A.1.27 (Fourier 8 [1JPE )7
(1) (ﬁﬁ%ﬂf# ) [f(x) e 10r) = flu+ up).
(2) (s “f@er] = s+ o).
(3) (ﬁ@*mwt #) FIf ()] = iuf(u).
(1) (REXHBAH) - f(u) = F-izf(2))
) (SERARE) Fif +o) = FU1\Flg), B 7 /3] = 7+ (@),

EIE A.1.28 (Fourier Z4t[1] Parseval %) % f € S(R), N

/:O F(2)]? do = 27r/+oo ‘f(u)f du.

—0o0

§1.2 REMRSH
/EEE A.2.1 u f & la,+o0) THVER R WRFAE - NDHEHET +oo WHF| {A,} (A =a), EER

“+o00
5y / v)de b, MARS [ f(o)de s, #E
n=1 a
+oo A, +1
f(z)de = Z/
a n=1
+oo
BlA22 B [ IO s BEREKS o oo HEF.
o 1+ a8sin

FIE A.2.3 (S BUPTFIEER) £EH [ & (0,0 ETHR, g 7 [a,0] LR, 4
(1) # g % [a,b] L&, MAHE € € [ab], F2

[ rwar=o [ s
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A mEAXRY

(2) # g & [a,0] L#B, MLEE g€ [ob], F2

/ F(@)g(a) dz = g(b) / f()d

EIE A.2.4 () E A FMEER) & f & [a,b] LR, g £ [a,b]

/f %) dz = g(a /f Mﬂz/f

EIE A.2.5 (Dirichlet HHIE) 1% f,g i# R T8 #H A4 1F:

A

(1) g % [a,+00) L2, H lim g(x) =0;

r—+00

(2) F(A) :/ f(x)dz # (a,+o00) LFF.

EPR T / F(2)g(x) da k.
EIE A.2.6 (Abel FIHE) & f, g # 2 T@EHNEH
(1) g Zfoc[a, +o00) B IFHF;
@y/ f(z)dx sk
+oo

A2 AR5 f(x)g(x)dx sk,

a

44

LR, MRFE € a,b], B

+oo
EX A.2.7 (L7 Cauchy £1H) P.V. x)dz = lim / f(x)dx.

A—+oo

EX A.2.8 (A Cauchy F1H) % ¢ 2 f £ [a b) HEyPE—B R, E X

b c—e b
P.V./a f(z)da = llg% (/a f(z)dz + . f(z) dx) .

<u<1w%ﬁm$u>1ﬁ

) s

+oo “+o0
Bl A2 % f(o) £ETH ERFRS [ f@)def [ fla)de B0 lim f(2) =
+o0 \
B A200 8 R [ SR o< HAR £
Y 3 B 1
sinx sin x sin’ x
A =3 =

MERR TR 5 ~ zt +sinz xh(zt + sinx)’ it

/+°° sin z /+°° <sinx sin’ z

—dz = - .
1 Tt +sinz 1 Tk xt(xzt + sin x)

A2

AXTUWEL, > 1,
T sinx
do ¢ 2S00 < p <,
1

Tk
R, p<0.
. Cr+OT gin ™ E>10
Horr < 0 B R HECAT B . dx—/ (x4 2km) Fsinzdx >
2k z 0

/ sinzdr =2 53]
0
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1
© 4 0<p<g M,

sin? x sin? z - 1 cos 2x
o (zh +sing) ~ xr(er + 1) 2zr(xr + 1) 2zk(ar + 1)

i Dirichlet A [ S e iy o e
Dirichlet F#lyER D/l m TR T — +00 I 22k (xh 4+ 1) YIS
—+00
/ T e WERUME O < < aﬂ;zﬁﬁz
L W)
sin? sin? x 1 1
oh(zr +sinz)  at(or —1)  zr(ar —1) T
“+o0

Bt [ il s do O SETTRBUNE § < < LIPS 76 > LA O

xﬂ(xﬂ+s 2

§1.3 BETERN

b
EIASL WE A [o,b] x [0, 8] FELE T2 o) :/ Fo,u)de 2 [0, 8] L& @RK,

FI A.3.2 ﬁu%ffrﬂaf%ﬁﬁ[ab] o, 8] B % AL o /fxudm;[ 8] L #, B

a

R AB.3 B [ 0] x [0, 8] EL p(u)qlu) BE [0,6] LEL BY a<u<f o, a<plu) <
a(w)
bya < q(u) < b, A2 (u) :/ f(z,u)de # [o, ] &S

p(u)

EIE A.3.4 WwR f Ao i #AE [a,b] x [o, B] £EEE, p(u),q(u) #E [0, 8] LH#H, A% o <u < B H,

q(u)
a < p(u) <ba<qlu) <b AL P(u) :/ flz,u)dz & [o, B] EFH, A
p(u)

a(u)
v = [ e+ e, @ - Fo, 0 )

(u)
+oo

EX A3.5 WRMERSLTM e >0, REKER G e HRM Ay(>a), I A> A B,

+oo

e Xt [a, B] FATEM w fk L, WA R E A4 flz,u)de AT v # |a, 8] £—BdksL.

a

flz,u)dx| <

+o0
EI A.3.6 / fla,w)do 7 [o, 5] £ —30KS < lim n(4) =0,

wA) = sw | [ f(@wdal.

u€la,f

+oo

EIE A.3.7 (Cauchy W) / flzyu)de & [o,8] E—BBH <— HEBW >0, FEHRE ¢

a,
/ f(z,u)dx
A/

EIHE A.3.8 (\ﬁfeierstrass FIE) & f(e,u) AT z & [a,+o00) FHELE WRFE [a,+o0) FHELER
K F, 7 / F(z)de W8, BEX =72 AN 2 & |o,8] L—T u, #H |f(x,u)| < F(z), 24

400

flz,u)de & [o, 5] £— 20K

HFW Ay, 4 A A" > Ay B, <e X [o, B] FHTEM u HR L

a
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e

EIE A.3.9 (Dirichlet HHIE) 1% f,g # R LLT WA 1
(1) ¥EN EZEW ue [g,ﬁ], g(z,u) &£ v WERFLH, BHY 2 — +oo BEXT v — BT 0;
(2) 4 A— +oo B, / flz,u)dz *F u € [o, B] —FH F.
“+o0

A2 flz,w)g(z,u)dz £ |a, 8] F—B sk

a

EIE A.3.10 (Abel H5E) & f,g i# R LT R

(1) XﬂLﬁC/I\EE’J uwe o, f), glz,u) XT o B, EXT u —BFH
(2) flz,u)de AT v € o, ] — B

a

+oo

A4 [z, w)g(z,u)dz & |o, f] E—B0bSK
*° sin 2z
z+ 0

EIE A.3.12 REHT| {f.} E [a,+o0) LK T g, i E:

(1) Xﬁi:/t%é}'ﬂ A>a, {fu} £ [a, A] E—F8
(2) / Fow)de 1 n — SO

a

+
Bl A.3.11 / e do £F B A [0, 400) E—HKUEL.
0

+oo
K 2, / g(z)dx sk, H

+oo +oo
/ g(x)dx = lim fu(x)de.

n—oo a

+oo
EIE A3.13 wREH f(x,u) £ [a,+00) X [a, 8] LELE, HAL flz,u)de £ [o, 8] F—Z 8k,

a
+oo

A2 p(u) = flz,u)de  [o, f] LHEZ

a

F A3.14 HTEHESEUESATH, WA [o,B) F# K FF X 8 5% X |4,
+oo
EIE A.3.15 wWREH f(z,u) £ [a,+00) X [a, 8] LEL, HAL flz,u)de # [o, 8] F—F 08k,

a
—+oo

A2 p(u) = flz,u)de # [, B] E¥ M, A

/jw = [ ( /jm,u) du) iz,
of

+o0o
EIE A3.16 R [ B0 LA [a,4o0) x [o, 6] L4, B / %(x,u) do % [a, 8] E—BKK, 7

+oo
2 o(u) —/ f(x,u)dr & [o, 8] E¥[ 1, B

400 af

/ = —_— <u<pl.
¥ (u) /a au(xau)dl'? a<u<f

F ABLT BT EHMMEEEASATH, A (o8] F# 4 F X 8] 5L % X 8.
+oo
EIE A.3.18 (Dini EH) & f(z,u) £ |a,+00) X [a, 8] F#EZ, Ef. WX pu) = f(x,u)dz £

a
—+oo

(o, 8] L#EE, A2 f(z,u)de # [o, 8] E—BHH.

a



47

E3$

A mEAXRY

F A3.19 HTHAHNA Dini EENIEHAFAE T AREEZZE, WA [o,8) TaEHE N XA HT 5 X .
EIE A.3.20 % f i#HETH &1

(1) f f‘- [a, +00) x [, +00) F#E;

(2) / f(z,u)dz A / flr,u)du 285 F u EEARE [0, 8] LRETF o EEMEXE [a,b]
3R 4 i

( ) %D/\

/;OO ( a+oof(x,u) du) dz, /:OO </a+oo f(z,u) dx) du

FIB A.3.21 (I BEMPER)

= [

(2) HEEW s>0,T(s) >0, ET(1)=1
(3) MEREH s> 0,(s+ 1) =sI(s).
(4) InT(s) & (0,+00) L& %,
(5)
(6)

HEEEAE

1 ts=le " dt # (0,+o00) L HIE.

o\

X

an\ﬂr

>

2s—1

5) (Legendre 7 f& /) I'(2s) = Zﬁ I'(s)l < 1>7 WEBl T'(p) = Q;F (g) r <p—;—1)
6) (RLaX) T(pI(1—-p) = Snpr , Vp € (0,1).
(7) 1@ g veer

im
z—+o00 F(l’ + a)
FOA3.22 3 (2)(3)4) E—mE T T Hi

FIE A.3.23 (B BEMMER)

1 _ 1 400 Zq—l
(1) B(p,q) :_/O = )? 1dt’jz-/0 mdz
(2) B(p,q) = B(q,p)
(3) Blp+1,q) = ]%QB(I% )
(4) Blp+1,q+1) = (p+q+p;])(p+q)l3(p,q)-
) Blpa) = 1.

Bl A.3.24 (—ULiH5)
+oo PR T e 1 1 1 1
(1)/ _du =t / LNV (R N - B oY (- [P
o l4ut 4 )y 1+t 47 \4'4 4 4 4 4sin T 22

oo g e 1 [t gnt 11 1 1 1
(2) lim T = i / dt = lim B (1 — ) = lim -T <1 - ) r () _
n—oo Jo 1+ n—oo 1 J, 1+t n—oo N n'n n—oo N n n

. T
lim — = 1.
n—oo nsin -

Feo n —g2n 1 [T 1 3 1 3 3
(3) lim 2e ™" du < lim / trm et dt = lim —I'(— ) == lim —I | — | =
n—oo Jo n—o0 2N 0 n—oo 2N 2n 3 n—oo 2n n

1 3 1
“dim T (2 41) = 1) =
im <2n+> 3()

3 n—oo
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2 —sin? Lo 1 atl B+l
(4) / sin® r cos®  dr =2l 1/ tT (11—t dt = lB atl f+1) _ L(5)T )
0 2 Jo 2 2 7 2 ¥ ,

Va>-1,8> -1

(5)/ tano‘xdx—/ sino‘xcos_o‘xdx—1I‘(1+a>F(1_a> = T = T
0 0 2 2 2 2sin (3§ +9)7  2cos &’

Vo€ (—1,1).
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