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%L o 9 Laplace-Stieltjes A5k (FIFR N L-S ASHe) By 5 S0 T

. 0

1) = [ e g = pim [ e,
Hoft o FEREATH [0, R (R > 0) LESRARABER LRSS = = 2 &b
BB LS KR Laplace 25N, 52 MRUMITE BT BT ATRELK T Fourier 75
e, LS ASHits 2 Dirichlet JECHHE, J5 AAEX0R VA FI. AN, L-S A HAERER I
FIBER — A 709 T 7E 1963 4F, RF A0 BSEHFACT LS ASHi K PRI FY LS 254k
SRR Borel 4 RIT. FHA Y% LS ASHAISE RIS [2) kE), Rl AT Ae
SC[34] PEEET LS B KA RATLE R, £ 141 45, Bernstein® B8 T 78 LS
4

F(s) :== lim e *¥dg(y) (1.1)
X —o00 [O,X]

FIMCSRIX I8, HA X = (X4, Xo) € R2, [0, X := [0, X1] X [0, Xa], X — o0 BERE X1, X2 —

00, ¥ := (y1,y2) € R% s = o +it := (01,02) +i(t1,t2)(01,00,t1,t2 ER), s-y &2 s Fl y HIE
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HHH, g EBMAEFRIXE [0, X] L#GE Vitali FFAEZEE (W [5, pp. 462-463] E [6,
pp. 175-176]).

T LS AR A H LA, BImAERRERAANZES) (TEEXMER T, 9(y) HHE%
1 BHIE B AR R 2 (W0 [7]). 7€ Bernstein RS2 TREH) TAEG, 76 1962 4, RFE
P B Se gL T H L-S A8y Valion-Knopp-Bohr AR, HATIMAER R —EZ 5 H
FIR 4R

EX A BY

S(X;s1,82) ::/ e T dg (Y, y2)
[0,X]

PROA L-S A8 ffe (1.1) fER4>.

Al S(Xis1,s2) £ Re(s1) = o1 Ml Re(s1) = o1 BT Im(s1) M Im(s2) —BHF,
H. Jim S(X;s1,50) XF Im(sy) A Im(so) —FOBesk, MIF AT L-S A He (1.1) X 01,00 —
R k.

% (1.1) XF Re(s1) > 0g, Re(s2) > o —BCHFUEL, (HAR Re(s1) < 0, Re(sz) < o
— B TS, WRATHR (00, 05) AAHR—Z0CH F U S A A7

WAk, # o1(r), o2(r), 7,0, c TR LA &4

{01(7“) — rcosf +c,

o9(r) =rsiné,

ny
ry = inf{r: S(X;01(r) +t1,02(r) +t2) —BHF},
T AL T MR TREA AR AR 5 EE2 053] el
FH A (ZE L-S BHl Valion-Knopp-Bohr AR) & {An} = {Amyms} = {(A™,
M)} C R? SR AL LA T A A
0= <aP <o <At =12, (1.2)

lim sup()\gmﬁ_l) — /\§m1>) + lim sup()émﬁl) — /\ém2)) < 00,

mi1—00 mo—r00
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Ul

log A* — (m1) log A* — (m1) D D
lim sup i ())g m )\(1 )C < 7y < limsup i ())g m )\(1 )C 4=z ’
Imll—o0 A" cos 6 4 Ay"™* sin § Iml—oo A{™) cos @ + A" sing  cosf  sind
Hrp
m = (mi,ma), |(z1,22)| := |z1| + 2|,  (21,22) € R?,

A* = sup {‘ e dg(y)| - X € s Amsa] € RQ},
P X]

O Amr1] = A A0 s (972 A5+,

1
D1 :=limsup g D5 := limsup

m1—00 )\gml)’ ma—00 Agm2) .

—# Dirichlet ZU($: T 2L & Dirichlet ZUHUANAH KELINEGE R, A Lo5s FR T3R8
g0 1007y g A ZE S BFSE B L-S AS MR L-S A HU Dirichlet ZL¥0H %5 58 F AR
(4. R, TERFIREEN LIEZ G, 8% F & LS BHIg KIEMEEE, BhE
W F — 4 5 23 (8] —FE Riemann-Sticltjes Fl4 DI BT 1 L-S 54 22

TEARSCH, RATH G B4 LS B B % 5. BETIA— I RIS
BF SRS — BB AR (—o0, —00) B, (00, 00) R L-S ZBHBTR R 2L H K
IR KA. RATTTLAAR (0,0) B3 — A He—Bl S A8 47, & MIME— A TR0k 2 15
T AT RURRATLER, BATHE e il SR E X

AFEF (A} = {O,08"))) € R? BER 4 (1.2) LI F 4/

log mo

sup [[Am+1 — Amll < o0, (1.3)
mezZ3

lim sup im] < 00. (1.4)

ml—oo IAml]

TEASCH, AT ZNA

log A7,

lim sup (1.5)

ml—oo I Aml]

11 HATKERIA 11) B XHEE s — F(s) &7 {(s1,s2) € C? : Re(s1) >
0,Re(s2) > 0} P40 & %L

$ b, MR A Wil AZEIERMA (1.3) ST

hmsup(/\gml-ﬁ-l) _ /\gml)) +1imsup(/\§m2+1) _ )\émQ)) < o0,

mi1—r00 mo—>00
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H&% (1.4) 48 D, + Dy = 0.

Lec=0H0=%F

Ar
\/_hmsup <7‘u\\/—hmsup log m+\/_(D1+D2)

[l =00 H)\ | ml—oo I Amll

M2 (1.5) ST ry = 0, T EWSEF THA— R —ZF Rl e tn e (0,0).
WEHATATLAGE s — F(s) &—A1E {(s1,52) € C* : Re(s1) > 0,Re(s2) > 0} WHYRELREL
HAIEWITESC [12, p. 322] 4T H.

WAL, FELFELL T, MERR 0 = (01,02) € R, 24 ||Im| RBREF, H

log A%,
Al

L, 2 m|| — co B, A

< = L mln{al,ag} = A*, < elrmnllsminfor,ea}

A* —Am 7 <Le )\(ml)(2m1n{01 o2 }— 01)+)\(m2)( min{oy,02}— G2)—>O

Bt EABRATT AT LA SR KA M (o, F) FURKI p(o, F) 40T
EX 1.1 XfoeRZ,
My(o,F) = sup{‘/ e (HOYg(y)| - X € RZ t € RQ},
0,X]

p(o, F) := max (A7 e7 m Y,

meZy
E 1.2 FH o' =(0],04),0 = (01,02) R 01 < o1 H oy <o, W p(o’, F) > p(o, F).
b A e TERA M = (My, M) € T3 SBASBRAE,

! !’
N(Ua F) _ A}kwe—AM'U _ A?WQ—)\Mlm—)\MzUz < A?WQ—)\MlUl—)\MQ% < /L(O’I,F).

HATHAER BB — KT L-S iR, L-S B NI 5B X L5 4%
UL —Ek.

TE 1981 4%, ZEEHIIBFR T L-S B HA R AIFGEI LIS

EIE B A L-S AR Hny —HSUs AR 0, I L-S AR G iy s S

log™ (log M, (0, F
p := limsup og” ( Oi (a, )),
=40 log™ (o~ 1)
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P _y
——— = limsup

logz, x>1,
log™ z = .
0, x

log™ log A%

)

<1

7E 2016 48, FLEH R MBSl LG R T L-S ARy K R r
TUTEHE.

EIE C & L-S A —Bolus e 4r g 0, H ot R — Ry #i2:

(i) FFAERA a, {15 o 1E [a, oo L™ H5 FLIHHE;

(i) XA p e Zy, % 2 — oo BF a(x) ~ logtP 2, Hr

log "t ¢ = log™ 1og ™M 2,
ny
log M, (o, F .
lim sup a(og—(lo)) + 1 = lim sup
o——+0 CY(O'_ ) n—o00 a(
log M, (o, F .
lim sup oz(og—(lcr)) = lim sup
oc—+0 a(o_ ) n—00 a(

EIE D 7 L-S iy —Bu U AR 0, limsup log
o—+0

B:R—R, W JE LA 254

TLEZ+,

A

logT Ar

a(A)

An

logt Ax ) ’

TE 2018 4, SRt M FAEMGINT 5 —F CRIFER T LT EF.

(i) FAAESEAS a, (75 A, B 7E [a, 00] L7 BLYFHS;

(ii) 24 =z — oo B, A(z) — oo, B(x) — oc;

, p=1,
)

M, (0,F)
log(c~1)

(iii) X EFH ¢ > 0, 4 z — oo A, A(cx) ~ A(x), B(cx) ~ B(x);

p:2737""

=00, HA: R —

(iv) X FFE ¢ >0, 24 2 — oo B, B~1(cA(x)) = o(z), A(z/[B~1(cA(x))]) ~ A(x),

nj
log M, (o, F . n
i ATOEDLE) A
o—+0 B(U ) n— oo (ﬁ

T, BAPRA F—Fhfi T (k.

7
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EX 1.2 oA GREHK o R~ REELUFHANHME:

(i) HHEA a € R, a(z) = a(a) 7E (=00, d] L, a(w) ELEEIE [a,00) L Hs K, LI
K a(x) — 00 2 2 — oo Hif;

(i) FFAEREL § € C((0,00), (0,00)), A 6(¢) = limsup 2l He C((0,00), (0,00))
RM (0, 00) BE] (0, 00) FI3E SE B RUITL T 22 ).

e, FHae A H o) =1, WK a e Ay

A EmERIES—2 il
i) e {a, y < ola),
(la,00) " (Y)s Yy = (a).
B o BAMAHEY y — oo BT .

F13 HacAMlaloa@ >x Haoa l(x)>a, 24 v B KINESHL. H
b, R o e R 405 X 1.2 frgg iy, WIAE

a—loa(x)z{a7 rsa aoa‘l(aj):{a(a)’ z < ofa),
xr, x> a, ( )

F 14 F e, BWUMFAte(0,00),

lim Bltz) =
z—oo ()

LB 7 Bt -ta)1-1
lminf 575 = [hfisip B(tz) } =1

EM 1.3 RiK o, R T &M
. oax)
acA, pBeA H wlglgo Bles) — 0, (1.6)
M (1.1) & XHEEEE s — F(s) ) X&H
N — lim a(log M, (0, F))
pas(F) = lmsup =gy

%

o— +0 WEEE 01,00 = 40,

o7t = (o7t 05).
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B, 7 a(z) = B(z) = log" 2, W pas(F) FEEK.

2 ER4E

EHE 2.1 R L-S A (L1) TS (1.5), WX %

log™ A
Pap(F) = limsup W.
Imll=oo B(pea=)

TEXFER A E TR log) = —o0, 07! = o0, 007! = 0, a(—0) = lim «a(z),

B(00) = oo.

E 2.1 AGWUEEI 2.1 PARAESS, Bl o F1 5 (ERH L EHE B, €8 C fiEH D
FARIHY PR SS. or b, BATA S 2.2 FEFIEH B fER C AR i BB 4
% (1.6); ZTEH D, &4 (iv) HEMER ¢ > 0, B (et A(z)) = o(z) < e® % 2 — oo,
B A(z)/B(e") < e 24 @ — oo, G55 51 (i) ATER] A B WiREM (1.6). BN #il%n
H— M TG B 2 FE 2.1 B A% B S B 5

a@»:{¢a 2L B = log* a

1, Tz <l1,

IR 2.1 fRBE L-S A (L1) SRA&M (15), MMER a € Ay, A

lim &) g,
T—00 a(ew)
H
log M, (o, F log™ A*
timsup A8 ML) g U8 )
o—+0 a(HO’ ||) ||mH—>oo a(m)
TERXFEH A E FHOL: logd = —oo0, 071 = o0, 00! = 0, a(—o0) = lim a(z),
r—r—0Q
a(o0) = co.

it 2.2 R L-S A2d (L1) WERM (15), WX p>eq> 1 K

log Pl (log M, (0, F log TP (10gt A*
limsup 108 108 Mul0, F)) _ o Tog (ogA m)
o—+0  logtll(||o=1) Iml—o0 log 19 (—1OL+"EJ'* )

FEAHL, X p=q=1 W0, BEIT i (1.1) & XHRMRE s — F(s) Bk

Eﬁﬁé@é@%?ﬁij 1Og0 = —00, 0_1 = 00, oo_l = 0.
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3 Fi&5[E

5|32 3.1 (ZE Riemann-Stieltjes FIAHBERBHAR) & f € C(lar, 1] x [az, b2)),
G(z1,x2) J& h(z1,22) KT g(z1, m2) BIFLSY, HHF g & [a1, b1] X [ag, bo] L2f Vitali 5 748
ZERE N

t/;1b1bqa2b2]f(x1’$2)d(;($l’$2)::‘/;1b1bqazb2}f(x1’$2)h(xl’xz)dg($17$2)

XA/ T Young (| (15, (5), p. 34]).

5[3 3.2 (ZE Riemann-Stieltjes AW AARX) & [ 7E [a1,b1] X [ag, bo] 1
YRFIELE, g & [a1,b1] ¥ [ag,b2) LAY Vitali HRABZRKE, WHE g(ar,z2) = 0 XFHE
2 € [az, bo] SLH. g(w1,a2) = 0 XA 21 € [a1,b1] AL, M

/ f(x1,22)dg(21, 22)
a1 b1 ><[a2 bg]

by b 82 1?1 $2)
— 7 Zdxsd
/ / £C1,£C2 81?181?2 vz

by 9 .b b2 Af (by,
+f(51752)9(b1,b2)—/ g9(z1,02) f(g;l 2)dx1—/ g(by, x2) f(a/;;Q)dx?

XAARJET Young (W, [5, p. 465)).
5|38 3.3 FE&MF (1.2)-(1.5) T, % o € R2 BMHEE (0,0) B, 727E C > 0, 15
w(o, F) < CM, (o, F).
iIE X‘-J‘ X S (/\maAm—Q—l]a /7\
In(X) = ~(eHD g (y).
() /{M o o(v)
WRAES| P8 3.1, &1H
—it-y _ oy —(o+it)y _ oy
/[AWX] et vdg(y) /[AWX] e Ve dg(y) /[AWX] UL (y).  (31)
WRIEG[H 3.2,

/ e”Ydl,, (y) = €7 X I, (X) + 0102/ / e7 VT2V [ (41 o )dyady;
[)\ X] )\( my) )\( my)

— 0 /( )601U1+U2X2]' (y1,X2)dy1
)\1""1
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X2
— 02 / 601X1+U2y2Im(X1,y2)dy2. (32)
A

(mg)
2

EEE

2)| = } / e~ (Fdg(y) + / e~ dg(y)
[0,2] [0,X:]

_/ e—(U-Ht)-ydg(y)_/ e—(o-l—it)»ydg(y)
[0,21] x [0,A5™2)] (0,2 D)% [0,25]

< 4M, (o, F). (3.3)
HR4E (3.1)(3.3), 75
‘/}\ N oit: Ydg(y )‘ < 4M, (o, F) X 40109 /(7n1) /(7n2) eTIYIT2Y2 4y dyy

X1 X2
+0.1/ eUly1+<72X2dy1 +02/( e01X1+<72,1/2dy2)
A

(m1) )
1m1 )\27712

— 4Mu(a7 F)[eole . eUQXQ + (eole _ edl)\inll)) . (eO'QXQ _ eo.2>\(27n2))

(X1 — Ny g7 Xe L X (o7 Xa _ eads" ) (3.4)
R

(m5) (mj+1) < mi)

(mj+1) | (my)
o X _eUJ>‘ < e”] i< eUJ)‘ <e oA H (X = ! )’ ]: 1,2.

€
IR (1.3) T4, F27E K > 0, {HI8XFE m,n € Zy,
A AT At A < K.
AR (3.4), 24 0 € R2 EHEEIT (0,0) B, H

}/ e "dg(y)| < 16M,(0, F)er? - Il
A, X]

< 17My(o, F)e?

Hy L AT A5

A < 1TMy (o, F)et o,
Bp

Al e <1TM, (o, F).
i

(o, F) < 17TMy (o, F).
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513 3.4 1E (1.2)-(1.5) T, XMERE ¢ > 0, 76 C. > 0, {152 0 € R} EBEIL

(0,0)

o _
My(o,F) < Cen(15— F ) o™ I

W OBUE LR Xy € O henl &
hi() = b, ) = / e 7 dg ().
Y]

i 2 € (Ao, A1), MIARAESIZE 3.2 F1512E 3.1, X ETH 0 e RE, F

[ gy = [ e mran)
[Ak;z] [>‘lﬁz]

zZ1 z2
=e 7"hi(z) + 0102 /(h) /(kz) e T hy (Y, y2)dy2dys
AP N

zZ2

21
+ 01 / e MR, (Y1, z2)dyr + 02/ e TV, (21, y2)dys.
A

= -
R AT HE X, T
| ()] < A
KAUS|HE 3.3 (oIEHT, 53
‘ /[Am] e_(o+it)-ydg(y) < 414.;:8_)‘76'0'.

1&& X S ()\ma Am—Q—l]a )I—IIJ

‘ / e‘(‘”“)'ydg(y)‘
[0.X]

o~ (HIVdg(y) + / o~ (HIVdg(y)

ki=1 ko=1 7 [Mke1.kosAky+1,kot1] Ay X]

—(o+it)-y
+ ) /(%g) e dg(y)

k=1 7 [Pr, 1+1]><[>‘£12L)27X2]

m2—1

+ / e‘(””)'ydg(y)‘
2 G X)X AR A

ko=1 ko+1

m1—1 m2—1 m1—1 mg—l

<(Z SHED D+ D> )4A,’ge_)"“"’

klzl kz:l k1:1 kz:l k1:m1,k2:m2

=4 % % Aje e,

ki1=1ko=1
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R It
M,(0,F) < 4 i i Afe Mo,

k}lzl k}2:1
WYE (1.4), F27E Ne € Zy F1E > 0, 1% |m| > N. 288
mtmy _ lml gy

AT AT Al

% omy > Ne B, & me =1, %

mi my+ 1
< < E .
N S am g S tE
ma
VE <E+e.
M

oo oo N: N 0o oo
SPIN T 35 SWIECIES SR SRPR
k1=1ko=1 k1=1ko=1 k1=N:+1ko=N-+1

N o o N.

L3S w3 S e
k1=1ko=N-+1 k1=N-+1ko=1

o0 o0
< N2p(o,F) + Afe M THe e M THe
NS EILL ag, ke e
k1=Nc+1ko=N-+1

Ne © Akgo2 Ay o2e
+ E Afe ™ Mao17 T e it

k1=1kao=N:+1

Ne © Aky o1 Mgy o1e
+ E AZe_A’%‘T?_ THe o 1te

oo o0

2 g [ - -
< NZp(o, F) + Z Z u(l——l—a’F)e kT

k1=N:+1ko=N+1
N > o9 _>‘k2‘725
# 2 3 ullong)E)e
Ne o1 _>‘k1‘715
w2 3 i) p)e

RIEE 1.2 152

o) ({1 %22) 1) (15) ) (5 T.8).
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A I

>3 ae () (e >y

k1=1ko=1 k1=N:+1ko=N-+1
Ne > Ay 028 Ne 0 A o1

+ E E e i+ g E e Ite )
k1=1ka=Nc+1 ko=1 klfNE—H

_ eo1ky eog ko
X M(l P ) ( E E e (+e)(E+e) (1+5)(E+5)

=Nc+1 ko= N5+1

cagks coqky
+ E E e WHNET 4 E E e <1+s)<E+s>)

k1=1ko=N-+1 ko=1ki=N:+1

(1+ F)[N3+(1—e—%)—1(1_e—(1+:;’7@5))_1
+ Ne(1 - e_wg%)—l + N.(1— e—%)—l].
FEREE, Y 2 — oo Hf,
e’ —1~z.

H1 B AT 75

= (14+e)(E+e)

(1—6 W) (1+0(1)) — (1+€)£E+E)

< (1 +0(1)) llo =,
e o5 = +0 (= 1,2) By T BAL.

B, % o € B2 RASHEE (0,0) B, WERF] o1 < o2, FE C. > 0, fii78

a3 Y A < Cen( 5= F) o™

ki1=1ko=1

BB AT 158 A T IR,

513 3.5 7E&fF (1.2)-(1.6) T, A

) a(log My (o, F)) .. a(log p(o, F))
1 06 Ml 1))y VOB T, 7))
v T DR (el )

I ARIESIHE 3.4, XAER € > 0, F77E C. > 0, {524 0 € RY RAGEIET (0,0) B,
log M, (0, F) < log C: +2log|lo™"| + logu(L F)
7 1+¢’
4 E. = {0 €R3 :logC. +2log|lo~!|| < elogp(1%=, F) }-
o e E., W logM,(o,F) < (1 —I—&:)logu(ﬁ,F); # o € ES N log My (0, F) <

3(1+e 1) logllo™l.
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A o € AT, FEE O > 0, 7% a2) + C1 > 0 MBTA = € R L Bk, 4 o € B2
FEAMGHEIT (0,0) If, &

a(log M, (0, F)) < a(3(1 4+ e Hlog|loe™ ) + a((l +e) 1ogu(1;:_6, F)) + ;.

Y% (1.6) FI7E 1.4, F

log M, (o, F 3(1+e 1)l -1 a((l+e¢)logp(+%, F
fmsup CEM (@ F) o a@B e loglot) el o) log (i F))

i S T{ Pt R, Bllo1) par: B(lo1)

< (1 4 ¢) limsup w
=+0 B(lI(%) 1D

- _ a(log u(o, F))
= o(L+e)lmsup =z 0

Hr 5(¢) = limsup %
Tr—r 00
% e— 0, 1535

. a(log My(o, F)) _ . a(log pu(a, F))
limsup —————= < limsup —————=
o=t0 Ble=M) o—+0  B(le7)

I A SEXRIE T2 3.3 Sk

4 TESHRIVIENA

4.1 FIE 2.1 §95F8H

W ARGESIBE 3.5, RATFEIEH

1 F 1 +A*
limsup a(oguiw — limsup W
ostro  B(le=]) Iml—oo B(E)

logt A*,
EEE o A5, BRE (15), F

Al
— 00, m|| — oo,
(1) Il

Jir AL B A EARPRARAS /N T2
R
lim sup o(log (0, 7)) a(log® A,

ot Bl 7 e B(R2L)
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ANR—EE, ATT MBI AL ET L € Ry FEFH {my} C 22, #i15

lim ||mg]| = o0
k— o0
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