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(=2

k7

“ A “ p = (%gfgi(" + 1)an,n})Qa

1
—— >
%ank:{n—kl,n/k,
0, n <k,



486 Bt—= FIASHBEAER

mlAl, = q,XH2.11) RBALEHR(2.7) K.
R EE & H A1 L[ 301]2002,273:160 — 171.
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(Dl[323]1992,44(1).54 — 74)
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Johnson,Jg.P.D.[360],1993,60:157 — 163. Wiﬂ%tﬂ TEZARBIAEE.
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n=1
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M H Stirling A3 : (a1aza,)V" = % ?%Z(amz ca,)"’" ~ elnN.
n

¥ Carleman ANERXMARAMERRLE 3ZE N, 111 B E 13 FE N4, &ZA
FX OB YR, B,

(1) #a, >0, a,< %, %M, = maxi(ka,)"? : 1<k <nl,m, = min|(ka,)"?
n=1
1<k<<nl,M

—Z(alaZ a)l/n+z(n(n+1) <Zan’

n=1

(Alzer,H.,[327],1998,95.497 499)
(2)  M(2.10) R4 p - 00,753
o 1
Z(Hak)]/n<62[ e]a
n=1 2n
(3) MEIENML.KX B Vg =1,H%n—> 0,5
= n by,
S (e < 2[1- 2 %55 o

= n=1 k=1

R b= 2By = ( L s b ) (2.13)

n+l\n+2 “An+2-%

‘BRI, —Debnath, L. K4
1/n
ol [PREPE > ——

n=1 k=1

(JL1301]1998,223:347-353) %— 545 B 0okt
(4) Wla,! REMBBES, 2z, >0,p > 0,a =1,

ina 1 [ka —(&- 1)"] P<ea/pzna la,,rn,
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B U= oo Ul e RBAERE
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(

Russell,L. E. Inequalities (Birminghan).1987,135 — 141, MR92i:26016) .
(5) W f,g20,1) LEMTTEL, {a,} BHEBEEEI 00 = 0,2 Bun =

/s W = j::"':_lf(t)dt,,\,, > 0,% WZ( )J fi%%dt < cf f(£)de, M
2AnG () < cGylg(1)] mexm,

Z w,, Jlnz,

Wy
n=1

. J;f(t)lng(t)dt]
5 Grlg(1)] = exp }

J;f(t)dt

APz, >0,G,.(x, )—exp{
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39.  Van der corput &R :%% a, >0,S, = D, %,mu

k=1

i( : 1/fe>1/g < HCZ('IJFU%-

1 —

et ¢ ﬁEwﬂaﬁszﬁhﬁuLﬁ
S ([Tai*)" < i lna,

- n=1 k=1

JL[340]2003,23(1):126 — 128.

40. ﬂﬂ*ﬂHardyT%_t &ak>0 qp >0 Qn - qu’dn - qu” n
p> 1,0

0 aly) < (1) S et

71

Y Va, = 0 HESHL.

(2) Z%(Hfli*)a egq,ﬂn,

Y Va, =0 HT—#?EE_L,%%U Y q, = 1 8F,748%)| Carleman RER..
W1]P278, E ¥ 332; P288, EFH 349.
(3) 1998 4, %M\ﬁiﬁﬁﬁbﬂé”ﬁio < g1 < g, FL45(2.15) kiR

Dol [Ta)t < e X1 gty loa

T1,0301]1999,234:717 — 722.
(4) MEIEN.ULRS n— o RGEHEAD £ @l n, 83

o . qnbk
San([Tap)8 < e X [1- 2 75205 s,
Ao, HAT(2.13) AEX.
N .
(5) Z%(Hd*)o + Z q"(HaZ*>Qn < ez_zlqna

= n k=1

4’?%”1&& qu =18 Q, = n 1%@]
n l oo
Z(l + 2_1—1)<Hak>" < eZa,,.
(Alzer. H. ,Port. Math. 1993,50(3) : 331 - 334).
T Rk k) AZTCIEREIN, EN BB Hardy BF T H:

—

(T (ny,n2) = 2327 flky k).

B =1ky=1

2000 4£, Rakotondratsimba, Y. & T 488 Hardy A% :
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(2.14)

(2.15)

{i i [(Tf)(”l’”2)]qg(7l1’7l2)}1/q<Cl i i [f(nl»nz)]”g(nl,nz)}l/p,
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A 1< p< g < oo, h[391]2000,86(3):213 — 236.
41. Z¢71(—711-Z¢(ak))< K(go)Za,,.
¥ehl B o(x) = 2?,(0< p < 1), B8 Hardy A%, Bl ¢ () = Inx, BFE Carleman
AER. KT o WABHITE N [354]1929,30:387 — 413. 8¢ [1]P.292. 1995 4, Jozsef, N.
FETIPUERARER:
Zlq,m(&zqk)< M2 aup(2ar)s

Qn p=n

.0369]1995,60(3 — 4):571 — 579.
42. Hilbert RER % a,,b, >0,1< p< o, 1/p+1/qg =1,

lall, = (Xa2)” e, = (2862)0< llall ,<®,0< 6l,< oo,
n=1

n=1

I e LTI (2.16)

miaoym*tTn

(1) Hilbert ZEMMR>HF R PIEH (2. 16) Rb p = 2HIEH  BRALEFE
HIREBTE. 1908 £ Weyl, H. XK (2.16) XY p = 2BFATEHA, 1911 4 Schur £ F(2. 16)
A p = 2B EE ¢ = 7.1925 4 Hardy 5 Riesz iFBE T (2. 16) AR LI
13 E N2, WG, £ E S ¥ KW Fejer(1921) , Framcis, Littlewood(1928)
Hardy(1920) , Hardy- Littlewood-Polya(1926 ) , Mulholland(1928,1931) ,Owen(1930) , Polya
1 Szégo, Schur(1911) , Wiener(1910) %#ER{E i3 518k, ik, Hardy 76 (1] FRHT %17
—E (5 9F) i Hilbert FMER K HBMUBHMEFHET . [21] F SEMELE T 201HL
90 SR IEMIBFR R, 5IA T 59 B X E . Hilbert A1 EX A R R AL 3 2 N157,
BB EE 13 3 N.2, FTEN BT ZEER M Hilbere RERF MBI R

(2) 1990 4, BRANEBFEL T ANER o (r,n) IEFI(2.16) R BATS AT 8
A BRI (2.16) RERIITER:

D3 (S qunad) (D wpden) @)
m=1n=1 n=1 : n=1
R w(r,n) = gofs = @(rin) g(rin) > 0.r = p R, BILFUTEGE, LA

BYHIER T ¢(r,n) = ops 3 ¢ 7 Euler #8 TEM MRS A H N2.

(J’E[339.]1990,10(4):500; [342]1991,1:75 — 77; [335]1997,26(2):156 — 164;
[30811998,126(3) :751 — 759 %) . bk Debnath, L. fiFBf
1

2n'P 4+ g VO

¢(q’n) =

(W.[326]1998,21(2):403 — 408).
(3) =T EEX RS A Schwarz AERMURH(AE1E §2=.N.5.).1F
- ‘
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B3 e /T alalb
Y 4y s(a 2 s 2
ﬁ*““ZZ}I*Z%Hﬂ%ﬁ)+U?ﬁH~

J.(390]1990,18(4):1117 - 1122.

X . 12 S
(4) &:a,,,b,,}(), || a ||2 = <Za%) ’ ” ab “1 = Zakbk9mu
k=1 k=1

b,
Nt < ZiClalalelz) + (Hab i)
m=1n=1
(Zhang Kewei, [301]2002,271(1)1.288 — 296)
(5) 2001 F¥ATUER % 2 & N, 7
o 2 o 2 2
I A ML IR
e b
o 2
_ 2 Am
lo03] 25 2=
[356]2002,22(2):1 -6
(6) MEEH . a,,b, =0 % %: p>lLa=11-2<p<lr=pa,
il

1 1
rA--r@E+-=--0 |,
itq:] w,,(r,a,,B) = nﬂ(l—ﬂ) ar F(‘B) ar - n}g_?/r.

W [344]12002,32(5) :849 — 854.

(7) 1936 4, Ingham W : % a0, =0, I all, = (2 a2)"%,0< lall,<o,2>0
|

22 e < M) a3

m=0n= 0

AFo<aK —HTM(A) =

n(M) >3H¢ M(A) = x, W[317]1936,11:237 — 240.
(8) &XﬁEWﬁIIET‘I’an’bn 6 X’A j‘jg;ﬁ

lally= (2 lall?)"”?

12
<o, llblly= (20 laell?)
kEZ kEZ
(ay,b,) N a,,b, BHE,N
(a"l’bﬂ) I ﬂ'.
om =+ Al Isin(m) | Fall2ll6l.

(Redheffer,R. M. 2, Mh. Math. 1983,95:137 — 148)
9) #a,,b, =00
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Zzln(m+n) (ZM")VZ(Z 52)1/2

FH0 < ¢ < de, EREHBHANRB S B [21]?201 %ﬁmlaj cc WEBEEEZD?
(10) 2000 EEZKE Debnath, L. 7TEBTEE T Hilbert AR S FMSEHET B4
RIS, 218 T MBI —EI D) DK (m + A,n + A anb, i

m=0n=0

1 iﬁa,,,b,,>0,1<p<00,-;-+% -1,

o

%gxg‘%—min{p,q},0< Z(n
n=0

+2)17ah < 00,0 < D (n+ X)L < oo, K(z,y) B(— ) BrAESRFRES, 1 >0,
n=0

K(1,y) 7E(0,%0) bH 4BrEs S8, H(- DK (1,5) =0,72 = 0,1,2,3,4,K(1,

Wy P >0,y 0,m =0,1,,1(r,A) = fo K(L,uw)u 7du < ,r = p,q,

=S}

i iK(m +A,n+ Aabh, < {Z [I(q,A) — ¢(q,m,t,A)](m + 2)'7d,

1 =0 0 m=0

1/
pX

1/q

x ’imp,k) —o(p,n,t,2)1(n + 2)1 %]

|2
_Q“-F‘go(rnzk)—< A ) "%

S

{ 2,\_ 2i 1*%))}-m&+x)f<’(1,wf—x)}>o.

r=p,9.40<2<12Hf, ﬂy@iﬂﬁﬁr‘ﬂ@ﬁ% FEFH,
ii apmby <j§i,{ T 1 l/p(P_Fl__él_)} p}l/P
monson T+l \L,‘:", sin% 2(2m + 1) 3p 37|an X
e T 1 1/q
X{z Lin;ji 2n + DV 3g _ﬂ } |

EBRFA %07 A L[ 30112000, 245: 248 — 265.
(11) 2003 ZE[E4kE —Debnath, L. B35 T Hilbert A& R HR mAZER K —KIE
K% a,,6,>0,0,,8, >0,1/p+1/g =1,N< 0o H N = o, %&

_1 N 2 _%

fN(I) = e_I,,,Z;)am I—..(—:j‘f%/‘z—).gz\;(x) = e E " F_(,B,,——S

F1< p < ool

ZZ +ﬂ,, <z v le el

n=0n=0 Xm

HO0< p< l,ﬂUT%’%fir’].
B e, =m+172,8, = n+12,8%)

sz+n+1<sn(ﬂ/p)lllelpllgNn <gcerpylalsiel,.

=0 n=0
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43, # € L%0,1),f(x)#0,0< 2 <1,0< J;fz < ©,q, = J;x"f(x)dxffﬁ
A FFE,1) HRGE, 4
2iay < nj;fz- (2.18)

IEB A Hilbert A%, R[1]P.267 — 268.
FIH Hilbest A% B, BT X (2. 18) Rkt A

VIR IV e 1
(2a0)" < iZo(ﬂ ¢2n+1>“5 Jofz'

AHF 0(n) >0,0[301]1997,212:316 — 323.

B B — 5K 0(n) = m,%ﬁ—‘ﬂﬁﬂfﬂﬂ,g p =28, 8L

o 1 |
(X)) < sin(:':/p){ abP™ }WJOJ"Z.

n
n=0 n=0

oo

TL[341]2000,16(3):279 — 286.
44. Littlewood A&, : 1967 4F, Littlewood 12 , R EFEELE X EAEE C,, C, fF
B Ya,=0,850

e n

D1a3( 27438, )< € 2 (a4S2); (2.19)

n=1 k=1 n=1

Za,zs%,(Za )< ) (a289). (2.20)

k n n=1
RS, = D a, JL[5]11(1967):151 - 162.
k=1

(1) 1987 45 ,Bennet,G.iEBH: EE 1 W’ p,q,r=1,a, =0,
Satsn(Sai't) < (HED=a) S (aps) 2.21)
FeRM B p = 2,9 = r = 1,1588(2.19) X, H+F C, = 32;
Bp=1,q=r=278%022) X 1% C, =4

EE2 Bia ) BIETUBEET], p > 1qr>0d—2£—q%q>N i

Sasi(Salt) < 11 - 03 (a5 (2.22)

k=m

#N= 1,A'Jia,,% G B AR AT Fo 4
EE3 Wp,g=1,0,=200
Z(a,,s )iak) < (2 - l/p)qqqi(ansn)zl’.itq:‘ r=({1+p)/q.

k=n

ﬂf%ﬁ{u c(p,q) =[2-1/p)ql! REREFE.
HL[308]1987,100(3):474 — 476;[320]1987,2:401 — 425.
(2) 1996 %, Alzer H.EEMMAH 0 < a; < ap, < < a, T,IEH
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Z 5% ( Zaia)z < 22") a3St.
m= k=m k=1
BN (2.20) # ¢, = 4 BGHERN > = 2,10[301]1996,199(2) :403 — 408.
(3) 1998 FEFALBEEEQ.22)RB r S0HPRNOLr <1,p =15 KB p >0,
B3
EH 4 Wia,! BIERBELRI,p.¢>0,0<r<1,p(g+r)=p+q, M

Zaﬁ,Sm(Zak) = Z afSy) e Rk ¢ = 1+fl

m= k=m

4y Hp,q= 1r>0an>0r(P—1) 2(qg — 1).

i _(p-D(g+r)+p? +1322q+2r+p—1 _gq+r—1
a= p+1 ’ p+1 U pH+qtr

U

Z af, Dats| <27 S usSt.
=1 k=1

FAIR p=3,9g=2,r =1 1%?']
Zam<2ak5k><ﬁ2ak52

nr=1

BB (2.19) R ¢y = 328N ¢, =42, W[ 344]1998,28(4):314 - 319.
(5) T~ X Litdewood NERK : Bt oyt (a;y) HEHERE, 14, 1<1, | 5; I<1,HVm €N,

| Sty | <MGTT Vi € Nz = (g ) € 2,0

ij=1

o0 @

il = (Da2) 2 < oo, i zl[g(zxkﬂy)} <Mzl

k=]

UEBA {104 ]P180 — 181.

45. HBBIFZ%3 (Hardy — Bennett IARER ) 1% ¢ = {q,! BRIEFF], 2 Q, = i)qk,
Q< ,p >0,c=0,FXFHITFINZE .
g(pye) =tr=dx,t: lxll, <0}, Q(p,c) = lo =1z, 2l g < oo},

f¢nx|:=§h" (lek)ﬂwﬁnan%anxnﬂwﬁ

x4 = sgpiQE,"_])(lf")Z |z IP* k[ x lgFEm 2l Qp,c)-
(1) #p>00<c<1,Fxr€qp,e),Mr={zr,| TEHATFIE:x = 2, RF

y =_{yn"z = iz,,f,x = yz%/j—_\‘ Ty = ynzn’?ﬁj/%:y e [P,Ep ”y”P = (2 ,yk ,p>]/p
k=1

<oz € Qo) bt o Lo LRI, e ool < lxllyg0

AR FHRARRN « B iAW _EIR KA 0B .
(2) RZ,®FTEL> 0,5

”BZ%Q{" < WBZQ/eQ[C,l <m<n.
k=n

k=m
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HEEM>0,8 Vn € N,n =2,H50
O [ @1
g;k( Q. )< Mn.
EHx H‘Jﬁl%ﬁﬁ?ﬁ/@(l),mu z € q(p,c), MEGEEES c = c(q,p,c),[FH
|| x || q(p,c) < c infi || y ” p " ” z ” Q(q,c);,
e 1/p + 1/q = LEH L3k Q, BRLS, = O g, T BERLHFE.
(Leindler, L. ,[303].1998,1(4):517 — 526)
46. (1) Bessel FER T A = le | RAZSE X PHFEERR, N V2 € X,
a=(x,g).c=lgtelPH lcl,= (Z I ¢ \2)1/2< 21l .
IEBART 2 E[118]P. 201 — 202.
FeAl, Yl et N=RBEEM,a,,b, B fH Fourier ®EL, M V F € L3, or
L+ Y@<t 2
(2) ®XAABR=EE,x, 2, € X,c > 0,0, HEE,FE
‘ i (Ik,xj)lk;‘;‘g()j | Cp |2,
k,j=1 k=1

W > 1 (zx) P<cllzl?,Vz € X.
k=1

(3) W’ XAAREE, 2,2,y € X, M Schwarz BIAZE
| T(xy, o saa)(x,y) 1P Dz, z1, 0 52,) * Ty, 21y x0) -
(2)(3) W Dragomir,S. S. % . Mathematica, 1995,37(60)(1 — 2):93 — 102.
47. Bl ()} Hla,b] EIREEXR. | ¢,(x) I< MM BEH), f(2) X F

Lo, B@Eﬁéﬁﬁﬁick%(ﬂ,c =l WoRER lcl, = (; I ck lq)l/q-

b 1/
Lty = (] rre)”
(1) Riesz RER:® FE€ L[a,b],1< p<2,1/p+1/¢g = 1,1

Lell, <M1 71,
Bz e = lo) € 19,1 < ¢ <2, f € L*[a,b]. 8
LA, <M el
BRI% | o, (x) ] = ERR, AR ZRF Y Hausdorff-Young RER ¢, = £ (k) %

N f B Fourier REL#& f € L8,,1 < p<2,1/p+1/g = 1.

S s, = (Gl ) T = (S w ) e F <

fiz,%}é L. WHEHE fF € L’j,,ﬁﬁ}(k) = ¢, N f W) Fourier &%, H.
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Lrl,<Iflh,
(2) H|fFE LPa,b],1 < p <2, WEEEEE c, 18

i e 12 D < | FII2
RZ, ¥ q=2,BF% c = {c,} HE

Zuk 240-2) _ M < oo,

WHELE F€ Lia,b] #5 c, l"‘iﬁc%f%?lgon} B Fourier Z¥,BP ¢, = (), MH
I A2 M.
(1lin, V. A. ,Mat. Inst. Steklova,1997,219:211 — 219)
(3) Paley REX: ¥ i o || HBBINFEHBINOEICEHN (e t, &

FE Pla,b],1 < p<2, w}j(c*)f’ ’- 2<c1,j | F175% g 28, HZQ:)W 2 ¢ oo,
WAL F € Lia,b],#18

oo

b
J | f lqéch(c:)qnq—z.

n=1

AH cp e FHIRREG p, g HRIOEE 55, Bl o] A=ZHRBRN, LRREXFH
Hardly-Littlewood REX . WA §1 N.66(14),[84]. Vol.2:193.

48. W f(x) = cheikl,fe Ly, U
k=0
- | cp | 2x
< .
:L:{)k+1 Tr.[o lf

T50305]1984,91(4) :263 — 264. |
49. | f(z) = D™ % f REIHESRRE, HSEK £ € L3,

keZ

o

Ed 2
M S e b I T R s = (G )

2) Sl i+ (%f"

keZ or

~ 12 A
B0 |2dz) H o = f(R).

50. & f(x) = D aPosa’zr, —r<r<ma>1,0<p<LUNTF>05F
k=0

| flz +a™t) — flz—at) 1< Ag 1Pl 4 g Al Z
Fle] b e WBEHD,A,B HREBT o, FIEE.
B flr+at)- flx—a’ =—22a Bsing™ " - sina"x,
TR
[2]-1

l flx+a ) |- f(x—a") |<227a(1 Byn= ’+22a 8
) =[1]

<Aa(1 Blel-r 4 Ba~ ﬂ[z],
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AP A=20a"F-1)16=2(1-af) "(JI[73]P509 — 511)
5. % f(x) = i(cosn;r)/nz, | 1< 27,

- /2 < flx) < ©% /6.

R : [ Fourier R BCEISTEH f(z) = 224 -1 2 | (x2) + 2% /6, R)6K fHE[ - 2,
2n] E#EKE/ME.

5. ®O<ax<nm,-a<t<m, ltI#x,t7#0,1

smkx sin[k — (1/2) ]t
E 2sin(z/2) > 0.

53. ﬁ0<x<ﬂ,0<t<ﬂ,t#x,)\ﬂ

i sinkr  cos(2/2) = cos[k + (172)]¢
2sin(t/2)

> 0.
54.  &ia,! BREKBHEF], B

k k k

ec Cecse e c1nfzo
E=1234MWFO0< < 7, B

3 agsinkr < %ctg%. (N52 - 54 RL[4]P. 359 - 360)
k=1
55. Lyness-Moler 7%= :
b . 2m
_ 1yn+1{slnnrx
(-1 (o2 ) ™ > 0.

Xt TR S8 « BFTA BRE m Mor. W SIAM Review 1967,9:250;1969,11:82 — 86, 1t
AIHET R
N sinna,

(1) ®O< g, <m,1<m<N, D,

> 0;

sinnay

oo N
(2) 0< x3 < 7w, N=3,0 E ( )>0, .[383]1968,15:769.

n

oo

56. & f(x) = E —nl—sinzr;,mu
(1) Har>ef,FIl f(x) I< Clnlnz, X C; > 025 »r TEMEL, T
Cl =2.1.
(2) HEFRIWx,1,1 <z, < xpe1,2, >, REE C, > 0,15
| f(x,) |> Cylnlnx,,n = 1,2,--. AJEL C, = 0.47.
iE (DX Fr>e,om= [lnx’],f{x) = E—sm—+ E—sm = S(x)

n<im n>m

+S,(x), Si(z)< E o < 21nlnx, Sy(z) < D)2 5 < 2,477 < C5.
n<m n>m
MUJ:WIJCEIJTﬂE@(I)

HIE2), RER , = 2Z

3 ( - 1) Lu qugik q:ﬂf
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=5}

flx,) = 2 %sin = (2 2 ) sm = S;+ S,,

k=1 k=n+l

CEAEB 1S3 1> Cunn, 1S, 1< 272)/9.  (R[77]P .25)
57. WRBEDEEO A, fTED FHn - LRSS B /O 5, % 20,5

0:0< 0<1,H f(x) = Zf((O) Mn(uex)x"

L.(f) = limsup 6,(z),

8,(x) = sup

Ln(f)?'nl?(l-{-o(l))-

eh o Ei;ler #¥. (Ivanov, V. V. %, Sibirsk. Mat. Zh. 1995,36(1) :86 — 92).
58. E-MKXFMAZR (Euler-Maclaurin KM AERK) :i% 1 € C*"[a,), fH2m ¥

MR (EXRETE §1),H V() >0z —>),k = %,1,2,"',m ~1,F RfH

RRE, B F(z) >0, (x = o0) WY m Ky EEt, Rz

2 f(a+ k)= /(@) - F(a) - E(sz;'fm DY,

L2om NEEE, A%FSRE. X F By, X Bernoulli 1 (Pecaric,]. %, [368]1999,
41(1):79 — 93).





