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— Holder 7" & A NE XK

(—) Holder A& B EHK
1889 4F Holder iIFMA 3% a,, b, =0,k = 1,2,-*,n,

+ 1,%P>1,mu

1.1
p g



4 B8 ERAEFEX

gakbk<<§af)%’<§;bi)é. (2.1)

HO<p<1,M2.1) RPARFESRK, ALY b 30, ATHG], HAEER AR
B AFERAEAEE c1, 00 E 18 c1af = b8,k = 1,2,,n,(2.1) RPFESHIL.

7 Roger tt Holder B —4FHI 1888 4E13 4 (2.1) =, H 1, 1998 4F M. Lech 12 H
(2.1) X NN Roger RER B ZE DN FR N Roger-Holder A2, (M.{303])1998,1(1):
69 — 83) ABARFAFARBIFRA Holder A5

1. Hélder FERBHML (ERMBESM) % « = lay,a,) Fa=a;,

a,, | HEREEHI, %

(X Tay 1I)77,0< p < oo,
”aHp: k

sup | ag |, p = &,
k

*‘”E%#F% +§ — LB p g BRI, M p = I ¢ — o0 B 1< p < oo, ]
fav < lall,llol,, (2.3)
g

(D2 tay IV 1 1DV, 1< p < oo,
k k

k

> akb,\,gl(Z e Dsup 1 1), p =1, (2.4)

(%up!akl)(vH)kl) p = o,

EO<p<lMLLT#?ﬁﬁ1I§ff%ﬁﬁﬂIQWZM$ﬁ%ﬁuCzﬁﬁ
SRR koey lapg 12 =cal byt (B 1 by l=cla P ¢ >0).ﬁﬂﬂarg(_akbk) =40
A S5 AL

T O Hp<O(EBERFAHE 0, #0),M0< g <1, TR K p,q G, a,b B,
NHAEEH 0 < p < 1 IYHEE.

XM p = q=28F,(2.4) XFRHK Cauchy A% (3 Schwarz 45252, Cauchy-Schwarz 4
%3, 5% Bunyakovskii A% ).

Holder A EXHEHE 1% p > 1,% +i =1,B > 0, ET A 2
Hall,,:<§ g, 19)VP << A (2.5)
B a = lap}, oL
lab |, = 2}7 | aghy 1< AB

MFEELAE o, = (Z | b 1914 < B.

(2.3) RATHES K3 ap > 0.H r >0, p]>0,>3;)1- Lo
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1

(S Tai2)"” <H(E Y)Y (2.6)

(023 L = L B () 0 RGBS B AT . (2.3) B TTHRT IAL

j=l

it:iﬁl< PJ < OO’E i = 19wk >Ovylu

Z,(wk|I|aJ,!)<I[< wkxawﬂ) ;. (2.7)
2. Holder FERHBATR W p,q HILHEHEE B % +—(11- 1.4
1/p
£, = (JE|f(I)|de) 0 < p< oo, (2.8)
il = esssup I flae) 1= ,A<i,3£oi,§-lf;g)4 P (x) 0t (2.9)
¥ fELNE), g€ LYE) MY 1< ploolf,fge LY(E),B
gyl gl (2.10)

&l
[ g rae < (] wdx)””(jE | g(a) |qd1)”“, < p< ooy

(2.11)

Jrl f(x)glx) ldx‘SZ([ L f(x) ‘dr)(egﬁup\ glx) ), p=1, (2.12)
B0 < p < LI ERRS SR, SO ESH 8 AR A HTME C, o 578

al flx) 1P =cyl gla) " Flarg(f(x)g(x)) =B (2.13)

7 E b JLFAbAL BT B 255 Rl ST
FeilX p = g = 20,

J | fl2)g(a) de<(J | f(x) :%u)‘”(f | g(x) 1*dx)'”? (2.14)

FRA Cauchy AZ R (B 5 (12.4) RN Schwarz T EFERE).
¥(2.9) X 1 £, EINABGESL

171 = (1 £ Pa(a)d) 21 < p < oo (2.15)
Aol o(2) 7 B LILPAAEK TR FuA S )
gl S 0 e gl A< p=<o0), (2.16)
B
| 1 @s) 1 wledr < (1 £ 1Pala)dn) (1) 1z
(2.17)

(1< p < ) ¥ A Holder ~EX.
3. FEMZMESE(X, D), x) EHBS, T UG43 F R EER R mnER
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MESRBAERBRE € 2.4

I £y = (JF | f 1 Pwdp)P,0 < p < o, (2.18)
I f oo, = inf | sup 1 f(2) ()l
gl <l fl,ulgl,. A<p<<oo), ' (2.19)

BAE 1< p<ob, B
J, 1 s tada < (] 1 f 1wde) 1 g 1di) .

Holder RERMBHE: % 1< p < oo,-}; + % = 1,f7EE FATH, )

FS 1 pw = suptl Jngwd/z gl < 1 (2.20)
£ u RN IR o AR TR
I W = spl 1 ] fwde 13 g 1 <10 2.21)

(2.19) RAH U FAFGEI 82 B EHITREE R A2 E - TR 8
PRER g, AP AL
[ 1 fro<clgl,. (2.22)
W% o AR o AR B € LUE) B /] ,.<C
WX = UEGE € X, u(Ey) < oo, W« Ro HIREERTTA A € D

p(A) < o BB E D) ffifF BC A, HO< 1(B) < oo JFK 0 FEEM, F o
A BRI AR W AR HBOR AL A S WT || f |« BE, RIMEIR « B¥E
(K o FRA).

(2.19) KA H. W 1< pe <o, S L = 1€ aE) ] s € LiE),
k=1

k=1 b
H
f | ka | wdp < H(j | fi 1Podp) Ve, (2.23)
‘4. FFZERT X Holder AER i X AT —%E&,xr: X—> R\, x(t) >0,t €
1) f(0) = 0;

2) YA>0,f(Axr) = Af(z);

3) HOo<x() < y(0), W f(x) < fy);

4) flx+y) < flx) + f(), R 2(2),y(2) >0.
1<pk<oo,i),i=1,l)1u

Dr

k=1

FO T < TL LA 20 1275, (2.24)

k=1
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5. 1986 FIAR K Holder REXHET RIELBERE FE L, BRALKBEEFRT X
Holder RER;
W T:Lla,b]—=Lia, 0] HELGHEF, —co<a<b<<o,f€ L[a,b], g€

Lifa,b] 1< p < OO»% + % = 1,005 {a, 6] RILFERER o, 0L

T fe i) [T £, 1P T g 19, 20)]V9,1 < p < o0
T fg l,x)<<T(l fl,x) esssup Lgla) l,p = 1.
ERA [ 33911985,5(3):55 — 58.
(Z) Holder AEREFHEARABIER A Z
Holder NEXFEATL XML, W LIEL S 52 R eir £3FE IR A, W
(581,0641,[98] %, FlEx(2.19) X5(2.20) XA H—FEIER.
GIF2.1 ®a,b>=0,0<2a<I1,WEH Young FER:
a6 < da + (1 - A)b. (2.25)
Y q = b BTESRT.
EOH b= 0,M2.25) MBI H 6 > 0,% 1 = /b, M(2.25) AL
A<+ (1-2). (2.26)
A f(e) =~ a e < 1BTfFE$§J$i 6 > VB £ & TR, () < F(1)
<1 AL BEEN(2.26) b '

(ZNHMWH&K%&HfMM=HgHMsﬂK§Mﬁgﬂﬁ%%Tfh~,

Wﬁ‘hﬁg)ﬁiQZﬁ ;EECFZ‘%/\ = %,a = | f(.I‘) l/’,/) = g(r) !q’m\u
IS S g
PR o > 0 a.c. HHAE E ERNER

_ 1 ‘ 1 1 ¢ -
R AR AL e R AL e S W PR Y F
1

1
p p

% g L=l elgllwfXE 1 f12=0g1¢ aeTFEBRZESRI.JF(2.

19) R ESI LYW E (2. 13) BTAGE.
(2.20) XEWPEA: % £ =0 a.e. T E,MN(2.20) AT,
TE# s, 0.3 1< p < oo, M Holder REX(2.19) R, A

| gt 1< 7 g AT

+

supf | fﬁf‘gwdp gl e <<, (2.27)

HIER AR, B g = Wugnm W Ngl,.=1.H

J}ffﬁiwd# J W(Sgﬂf)fwd;z = fl,.- (2.28)
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Aril(2.20) S ar.
LHp=co W 3F g, <1,d Holder 1%(2.19),F
] frodie 1< 0 e g 0 < f (2.29)
B RN, Ve > 0,34 € S, (48
AI> Il fllw,—e aeTFAHO< 4(A) < oo,
B g = gy (en Hea T o BA MAFIEREL w(A) = | wdn
)Q'J ” g “ Lo — 17E-

J‘Efgwd# = ZTIEJ‘A_f'(sng Hodp = [ fllw, ¢
e >0MEEN, M(2.21) AT,

IR AG RER B ap =0, p, >0, V‘pk = 1.7

U afe < Zpkak. (2.30)
A (2. 23) R

Z. Minkowski AERXNEARERX

l. Minkowski N EXHBEHEX (FRMEILEFM)(1896):1% ¢ = luy, ' ,a, B
a = fay,ay, ot BREHRERI, all , 03#2.2) EX.MH 1< p <ol H
la+bll , < lal,+1bl,. (2.31)

B e+ b OV < (2 1w 1) (S0 1 p <,
k

k

Sijp} a, + by lgsgpi ag l+51ﬁ1pl by |, p = o,

LHp<1(p#0)MAESRE. Y p <00, ZRITA ap, b, Ma, + b, HARKE.
Y » #0,1 08}, W HHFAHER2 HEHIER 7‘:%&61 €2, #18 V £, c1ay = by BT 255 T
Y p = 108F,(2.31) XY Y k,arg a, = arg b, BT S5HAT.

(2.31)fﬁH&J’“%-iﬁa- = b, a1 < m, W

II(Za)llp IIaII,,l p< oo (2.32)
B 1< p<ooBT s}

Z(_/ IR~ ‘“(V Lay 12V (2.33)

J=l

* &(2,31)4t¢1 Hpﬁéb‘/il/p,??ﬁrﬁﬁﬁﬂ’ﬂ%ﬁﬂﬁfﬁ:
¥l p< ooif, B
(D7 tap+ 6, 1V2)P = (D0 Lap 1Y2)2 + D0 1 b, 1VP)2 (2.34)
k k k

MY0< p <18, A%ERm,E0
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(Z | ap + by lW)P<(}] | a 1VP)P + Z | b, 1P (2.35)
(2.33) fLTTﬁrﬁbUﬁﬁ/ﬁ & bisqe > 0,1 < p < oo, M
i_jq;prj lag PV Z_,PJ(Eqk L ay 12)177. (2.36)

EO(2.31).2.33) RKABETRME D BFRG, AMTIITE X T LM LSRR
LA, B g () = log 2. M (a;) = g7 (Dg(a)) M

M, ( ) < M (ap) + M (br). (2.37)

2. Mmkowsle%'tE’J /\ﬁﬁ/_t. Wfig€ LNE) 1< p<Loo, ] f+ g€
L"(E),H

ak+bk

B 1l<p<oBH
(f Vf+g i’dr)‘“’<(J | fPde)r + (f | g 17dx)"”. (2.39)

Bo< p< 1BT,L¢T#752W. (2.38) f@#vmiﬁﬁ}iﬁ%ﬁc::ﬂé p> 1B RTEE
A RFWAERTEL ¢, co, 1R
af(x) = cag(x) ae.TE;
MY p=1arg f(xr) =arg g(x) a.e. T E. SEFCIERTTMEE A EB rh =
g aeTHEA= v f(x)glx)F#0].
3. FURRHSMBIZSE] (X, D), p) LEIRRSY, ATLAGE—AL 3R bR B TR X MR A T
X AEQ.18) X B
lf+gllpa <<l Fllpo+ lgl, (Q<<p<<oo). (2.40)
FrAlY 1< p < oo BT,%
(L | f+g |’7wd)u)l/p<(J | f 1 Pdp)'? + (J | g Pwdp)'?. (2.413
o< p <18, RES .
O ORNO< p < 1M, (2.40) NPARESERE. LA, (| - | 5., AREEL(HH
Fx At AT 5(2.40) REMTY .

L f+glpo<liflipo+lglp, (0<p<1), o (2.42)
AT d(fg) = | f—g | £ EXIEE AF L2(E) BB — T AMWEESE. {0 <
p < LB,

Ifl st gl o<l f+gll, <22 Fl,0+ lgh,a).

E Hp=18/+g=0 ae TFE,MQ2.40) RKBARBT.
BHoOL<p<oo MMl f+glPo (I fl+ig!)] f+g!?  w. 1 Holder A%
(2.19) SFFERER(p - g = p (p,q A—MILFEHEE) 155

If+glifn =] 1 f+gPaoda< Il fll, ol 1 F+g177 .+
E
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b gyl 1+ g 17 = D F e+ D) 1S+ g 1 Pdi) .

WIS+ g g = (17 g 10d) 00 <+ g . B
1986 4F, T 7 HETE 1 1F HR BR 3

f(e) = <[21k(yk + f)a]l/a)/“ifk(yk + f)ﬁ]l/ﬁ)

(zgoye > 0,8 > a) 7E[0,00) LB y, = yy = - = y, I f(¢) HEEREIFH
(;Im“)”" < (gxk)"(;xmﬁ)l/ﬁ,iwq . = % B %,

(24 y) = o =y, BEERT.
Ra=1p=p>La=bon= (%)”P,Eﬂ?%HélderK%ﬁ(z.1).

Ba=1,8=p>1,2, = (ap+ b)? 3 = ap/(ap + b,), BNE 18 Minkowski /%
iﬁ(2.31).Dﬂ,[345]1986,3};36 - 37.

4. )'")‘(Minkowskizz-%ﬁ:ﬁ(X,21,#1)*H(Y,Ez,#z)%ﬁ/l\ﬂ%‘iﬂﬂﬂ%?éfﬂj-
fEc BIRMFEMSE X < Y BRI, M 1< p < oo B, 15T

Uy(jx ) V) W<L(JY | f(xay) If’d#z)VPd#l, (2.43)
(0 f(ay) = (o) galy) BB R £4(2.43) Rid Kk
HJX [ fCaxy +) 1 dpy Hp<fx I fCxy )1, dps (2.44)

M (2.44) 5t p = oo AL,
iE RoRY LIEMATERELH o, <1,

2 g(y) =] 1 f(x.y) | g, Il Fubini 7%,

J aedw = [ (] 1 ftey) 1du)g(y)du, =

=L e
A Holder A4 (2.19) H

[ sty tedm < (1) 1) ([ gl =
= e ) el
TR 1) e 1< G du - el
i (2.20) 58,78
Ll = sl 1) Lodim ol <T<] e, ) 1 dga

5. Minkowski B AERXNHMER:
(1) 3&FE Minkowski ~NFERX 1% a,,b6, =0,
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HI (ap + bk)}l/” = (U ak)l/" + (f[bk)'/". (2.45)
iE B AG AER B

LR
% ll a F 1/n - min
k=1

FR, (FER min EELE D(c) = lc = (e Llee = 1,6 =00)

k=

n 1/ ) n (a +b)C ) n aue ) n bC
HH Ca+ 00| "Immz—ﬁ—fk_k>mm2$+mm2—f7&
k=1 k=1

= <f[lak)“" + <kH bV (J[2]P.26)
(2) Mahler A% :1% X A Hilbert Z5[8] , & RE F 2 :
@ F(x) >0, x #0;
@ Xt=0, F(tr) = tF(x2);
® F(x+y)<F(z)+F(y).
WFF F(x) R x BT XEH.

(_x.y); PRl F RS, WA

G(y) = max

F(x)
(r,y) < F(x)G(y). (2.46)
(3) 175X K9 Minkowski A& : 1% A .B A n BIEERERE, N
A"+ BI""<I|A+BI"". (2.47)

AP I A = det A FTRA FHRRIFTFIR.
it ® A, Hn MIEEERSE, N Vi, >0,8

DI LA 1V D AA 1T, (2.48)
k=1 k=1

UHEERNER A;, A, HZE A FEER S5 8L
TEBA AT FSCF A9 s B A SR, A AR S0 8k, [ 2]P70,[345]1985,
3:31 1 1987,8:39.[335]1991,3:64 — 66.

=. Holder A& X1 Minkowski A ER RIS FIHE

Hardy E7E £ E ([ 1] H =31 Holder A5F XA Minkowski A ER R A EE” F1“F)
WAEERE”, X DIAEM AGC AFAMER T (1] PRimoe B ER, h T2H—¥F
EREIE. (2],[4](10] XA T REFH PR CE, — A BEEK, X HAPHAER
RIRP R FIHE B TAE— B BA T, X 4 2 MO TEANE A2 5. TE{U
BETEENMEH NG

1. #®ap>0,p >0 ML

s L
j=1 pj

S (e < 1T a7 (2.49)

k=1 j=1 i=1 k=1
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n

# p; <0, L o < LIU(2.49) SRR BRI

7

(Jensen,J. L.W.V. ,[32211906,30:175 — 193)
WEH(2.49) BT, ATRAMN AG A%, WL[4]P67,102.

2 Bty >0, ¢ 0= <Lpg >0 lal, #1(2.2) REX M
2ab 117 < Hall,- oll,+( Qak "bk)'/"?ad KOS (2.50

(Daykin-Eliezer, [319]1968,64:1023 — 1027)
Fpg>0,8 p >0, <0,r<0,0

favll . < lall,lol,, (2.51
Hp<0,g<08 p>0,9g<0,r > 00 ARESM.
(Aczel-Beckenbach, 1978 54 12, #5([34511983,3:24 — 28)

3. 1968 4 Daykin-Eliezer iiEHH ; & % + ”é‘ = %,Q = [1 (ajakbjbk)alﬂkb’b",
Jok=1

(1) FH0< a4, <1,0<b,<18HQ< 1H%< 1,0

Fab |17 < (a7 (Dlalbr V. (2.52

k k

(2) Hap>1,0,>1,8Q> 1&% <1,0

lab 1" << all,lol,. (2.53
Daykin-Eliezer | F

ai) o 1/p az ay1/q
F(I) - 1 uakbk (Clkb}e> ‘%)akbk (;}E)

A0 PO T TR (TL[31911968. 641023 — 1027). 1995 45 I 4 1 T — 1+
EIAER R0 < a, < 1,0 < by < 1, FFLACabp) " = 1. T apdy < Capbp) (apby)"
= (aghp)?/Caghy)"). 3¢ kb KA, 155

2.2
a;,bk - -
Eakbk < L = D (a0} bag ") x

(awby ? 5
" er/qkaa/q - ST a:}ib% r/p “\ a%b% r/q
bk AT o PR

B - K7, Bi18(2.52) R, JL[350]1995. 3.
1996 4R (2.50) (2. 52) AN (2. ss)ﬂﬁr“iﬂlf] < a1 T 3441199
28(4):302 — 308.

»

4. 1990 FERHEMATH % ay > 0,¢, >0,Q,, = 2 g < 1,1<j<m, 1<k
j=1

n,

1A

n n n

E(Ua,g)<n“ Q)H( ‘a,k) (2.54

k= A=
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R Cay), Cang) e, (a,,) PEAEGR H BT E5 8T .

1
Y

Wit Bra,>0,q >0, 0<k<n.0< g <10
k=1

” afe < ;‘Ikai (1- 261/ (2.55)

k=1

xﬂbéf%ﬂ\ﬁt} ?'JEIJB%I%E[‘%EL M[342]1990,5(4):42 — 47.
5. 1998 FFEE P N2 ] X A9 Cauchy ASSER

L, =< xlf [yl (2.56)
it A
(e, ) P T Pyl = G(a,y,2), (2.57)
Rp ol =V(z ), e X HEEME,R 2] =1
Gla,y,z) = (el (y,2) = Iyl (2,2))% (2.58)

02Y x,y, = RMEMER(2.57) XPEE L.

[301]1999,234.727 — 734).(2.58) A FEAIEH B 2% & Gram 17530
(x,2) (2,y) (x,2)
(yya) (y,y) (y,2)

(z,2) (z,y) (z,2)
FIANE (2, y), AT L4 Holder A%iE N

(e, )< llall ;I yily,(x,y) € LP X LY. (2.59)
1999 4, Alfredo, N. ZEH] i = = y | y [92,1< p < oo,% +-(11- = 1,41 < p
<20 .(2.59) KA
Fal sl = e =S, + 1 l)r - e v 2120 (2.60)
MY p =28, 6o
0< e lip iyl = G < SLChal,+ el )7 = las 2 l£) 6D
(HL130871999,127(8) :2405 — 2415)

A = JEB A > 0,88 E8H 175 A BIF.

%’l.’l’ = (fl,.."f,,),y = (yl"“9y11) 6 R” Hrj‘v(l«vy) = Zxkyki ” x || p
k=1

= (Ol IOV A0 Lo 12 = (g 12, L2, 1P dog 1 2 1= (log | 2y |, log | z, 1),

k=1

%+§:1,1<p<oo,?§r,y€R"—%0%’ﬂ'J
(Jal,lyl)
OSU-ToT, T, < (@) 2.6
X p y q
. | © {2 Ly 14 1 1
Afa = g BT gl ety

HER(2.62) EEAR T ERZFA R BIFFX () N A BT B 5T A Jensen A2 20 AY
7, B Dragomir-Goh, Mitt. Math. Ges. Hamburg. 1997,16:99 — 106.
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6. 1991 4E Dragomir,S.S. 251 T Cauchy AEX—FI04 3% a0, FESE
La, [+1 b, 150,00

<Eakbk <L<ak+ bm(}J
(I Rad Mat. 1991 7(2) 299 — 303)

azbh?

) < (e (206D, (2.63)

7. mﬁx%_ﬁﬁp>q>0;+—1—:1l_e”+elllf>/0"l" II/OIJ-"J

Daub, K D6) a1 S“ 7) <>j £y

= LO2blen) 20al = (2508)(2ale,)] 2|2, (2.64)
HABL IO ﬁﬁftmﬁp>q>0% %zl,f(x),g(I)ZO,l—w(.r)+w(y)

=0,

(e < Jas bl e - 1w - (e 2 ®. @65
Wit Wa,=0,p>1,1-¢,+e,=0,n,m =1,2,--,N,

<§ja )22e- '><<2a5>2<N2<2ak>2— wzakek - <Zak><‘“ek>1 poet,

k=1

(2.66)
MR ARATERE B =0,/ € LPla,b],1 - w(z) + w(y) =02,y € [a,b],
p > 1,0
oprerv < 21 - a2 2 - 1 - [ o - e
(2.67)

76(2.65) AW w(x) = % osﬁhg) a5

oprern < [z - P e - L e cos Zr g,
HARAERTART Holder ASEEFE R ARG, BUF T T L EENEL A
%3, B FETR” R — DA ARER". FIA, AT Minkowski 1%
ABHHN R p = 1,a,,0, =0,
% E(ak + )P Ve L (Tag)”ﬂ + Ebﬁ)‘/" - —g(p)R (a,b),  (2.68)
RKF Yp=2h8t g(p) = 1/(2p) %1 <p < 28F,g(p) =(p—-1)/2p),
SCab + 60 D) (ap + bp)ler] — [ D) (af + b8)en] D) (ap + by)?

R(a,b) = S o s ) ,
k

l“ekﬂ‘ €J>0ﬂl|:29:|
1998 4, #A 50 X — 4R 3 f,g =0, € L?[0,b],g € LY[0,b],p=q > 1,
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+ =1, ];(f)w(y)—w(r)Z(‘y_)lgl,l‘,ye[OJJ]-

%

F(t) = !(J;g")(”v“zw) .Z" %

X é(J;~f'/’)2(J;g(’)2 - [(J;f HJ “w) - (J f/’w)(f i) 2 f /p ) (L’)fgy\,
(2.69)

1
p

B‘\UX#? O<t1<t2<b’5:1921'“1ﬁi1‘z‘
F(ty) = F(2)) =0. (2.70)

(W, Acta Math. Sci 1998,18(2):192 — 199. B[ 121]P.1 - 4)

i&a = (al9 ) ,a,,),b = ([)1,"',[),,),(1}\,,[)}\, >0,1<k < 71,% +L -1 = %,

q
p.q > 0.
| ab | }+% S (lall ol a7 ¥, 1l a¥%* e | )17
T H
flx)y = {i( ab>“*~"’//’af ll U (ap) - apr ||
X KB, 2 r = oo B] —p~ + = = 18, f(x) FE o = 0 RS E/ME, NSkt T
Daykin-Eliezer AJARR 45 5% . (Eqﬂ,ﬁ.!!# Congr. Numer 1992,87:119 — 128)

m

8. Wayp>0,5=1,,mk=1,0,p>0, Lo 4

j=1 b
h(t) = ]j[Z(I_I jk)l I( ab)t }1//7 (2.71)
W h B e BB RA 455
h(O)<h(%)<h(l) (2.72)

& Holder A% mM4N.
(Yang Xianjing,[301]2000,247(1):328 — 330)
Pecaric,]. E. iEBA T Holder A% A2 TR MR .

iﬁa;\,,bkEO,ukE'uk}O,%Jr% =1,1< p < oo, 0

n

0= ( ?vkafwo o)V = D vy <
k=1 k=1 k=1

n

< ( Z ukaf)l/‘b(z uka)l/" - E uparhy (2.73)

k=1

H0< p <18, RESRIAE. (I Mat. Bilt,1993,17:69 — 74)
9. Holder A MIBGAEREMKE T Young AF(2.25) BB, (2.25) XA B

BTFER AR a.b=0,1< p < oo,i +§ = 1,0
ab <%a/’ + %bw (2.74)
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Hirzallah,Omar 2545 (2. 74) #E N
1

a2b2+%(ap— bq>2<<;—ap+§bq)2, (2.75)

R r=max {p,ql, Q.75 RFBa =1 f() 1/ fll peerb=1glx) /gl 4.0
| £, B R(2.18) &, BIAT15 4 Holder A% AIBE
||fg||2w+—J(If|p||g|lqa,—!gi"||f||pw)2wd;z Il AN3..0gll?,.(2.76)

.[386]2000,308(1 — 3):77 — 84)

10.  EXES > = e, x, by =1y, v L BRELf. g I b — 2L PR
J& , Holder A1 ] LAFS B i — 25 M Beast , i 4n .

(1) -&0< Il<£22<<%’0< yn<yn—1<“'<yl')n‘u CaUChyx%iﬁﬂE&
% |

n n n 1
(kayk)2< Zykz(x% - Zfﬂk—l)yk;
k=1
S‘(7k8-kl— II% - k_ I)Ii-l)yk s (277)
k=1

(‘;xm (Z” 80k
HNY YV, = kry,y = vy S HSL. A 2o = 0. (Liu Zheng, [301]1998,218:13 —-
21) Alzer , H. Wit —Z A RN « =3/4,8>1 - o BFRIL
(me)zg(Zy,—)iZ(a+£)xiyk . (2.78)
k=1 i=1 k=1
(R[301]1999,234:6 — 14)
(2) BI<p<oo,l/p+1/¢=1,0<0r, <2, 1 < <2,0<y, <y <

<y1, =k+1
ZIm (ixp)l/"(Zy}“r(m - k)B)V, (2.79)
KoL m<n.Ju[151:|.

(3) -&ak!bk >ka = 17...7n--iAk}7in} ﬁ%u%iak}’ibk} ﬁﬁﬁﬁﬁ%ﬁyﬂp
A] >A2>"'>A",B1 >B2>>B"5§"1 < P < 00,1/p+ l/q = I,JHJJ

m—k—1

Zakbk (ZAf)”” DB+ (k+ 1) PR Ve, (2.80)

i=1

;_th:‘ B[J} = ZBi’ﬁﬁ k %ﬁﬂ%{q:wm—k < B[m—k+l] ﬁ(k + I)Bm*k*l > B[m-k}’
i=j

O<em - 1) HBERXREBE 1< m<n.

FO p < 1WSTETE ap, b > 0,1 At £la, ! BEBIEKIFE, | Byl 216, R
WFERT, (2.80) AARES 1. K[301]1984,102(2):435 — 441.

(4) B f.gla,b]—>RIEFEE, B g € L[a,b], X1 < p < o B, R37
Minkowski BIAREE .
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S ey soan' < [ (S ety soanir,

”kl

% fidH g (a) =0,k =1, ,n. MAFESRIN. (Sanja, V., [361]1995,20(1):250 -
255)

11. &[5 Holder 7% X #1 % [6] Minkowski AZR: W 1< p< 0, 1/p+1/¢ =1,
FHREE c,,  fF18

<§"a£)“ﬂ<§”‘ bz)‘/qgcmiakbk, (2.81)

X oa,, 6, =0,0(2. 81) itf‘ﬁjﬂfim Hoder ANER.
BT EFREA BRI E, W 12]. TE ol , 5% 2.2) Hw X.
(1) Wa=lat,b = 16} FELHEF), N

~;1;(||a~le+ lally=tHoliD(la-bli=llaly+loll)<

<2!akbkl<%‘(\\a+bﬂl+ lally=NelDCha+rbly=Naly+ Tol;

k

—%(Ha”ﬁr Polly=a+ollmaxtlall, 1ol <200 ab i<

<%(Ilalll+ Holly—la—6lmaxt el 6l
W.[331]11979,No. 634 — 677:143 — 147.

(2) 1989 FEPFHFIEH R 0 < m << ap, <M ,0< my, <O, < M, 1< k< n,
1/p+1/q = 1/r.

@ qu>0w

173 my ., || ab ”r .
)" ST, e, < @.82)
@ %p>0,q<0,r>0,w
fab il , mi . My,
PSTET, T, = GG 289

Fp>0,q<0,r<0,M(2.83) fqﬂT%véﬁ‘BEam;
Q@ EHEp<0,g<0,l
lab |l ,

ST = A e,
Tall,TeT, >
© = LU >R
Gi LGP el + GEvie ]
\||a+b“p ||a||p+||b||p (284)
MHO< p<tif, lall,+ I6l,<la+bi,<
\<§flifz>“f’[<”“>“q lall,+ G ol (2.85)

.356]1989,9(1 — 2):35 — 43.
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(3) BO<m<ap, <M, 0< my <b<My,k=1,,n,1/p+1/qg =1,
lall, - loll,<cp,lablly, (2.86)
N A
_ MM — m8 mj,
T [p(MymyM3 ~ m Mym83) V[ q(m Mo Mb — Mymym?)]Ve
(Diaz-Goldman-Metcalf, SIAN Review, 1979,21(4);550 — 557) . %5, B p = ¢ = 2.18
lab 1< Hallzfolla<<callablly. (2.87)
1925 £E Polya-Szego B, #

[fle mlmz) |
mim; M1M2 )
(2.87) RANES BRI MAEERMGR: S
. Ml/ml _ M2/m2
B = My 7my) + (My7my) P2 = (Mo 7my) + (My/my)”
Wk =pin,l =pn HEBEHEEL Vo, G B, HR (= n -k 5M ES,M
R b, W55 My, m, B . (R[56]Vol.1.p.74.)
1986 ﬂzﬁﬂ"‘ﬂiﬁlﬂfﬂﬂ 1&0< M]<| ay |<M1,0< m2<| bk |<M2,1/k 71,)\“

(Z | ap 12) + "“M‘(Z | b 12) <

M
< (MM, ”’””%(Emkbm

mymy

N4E p Nar 5mi BER,HRn - p Ta, '3M1 EE, MHARLHY b, ﬁ%‘]'iMz,mz
HERESHAL.

i MEEAE, 5 <

CP’

M
& n;

Z iszz | a, 12— (m]m2+ Mle) | awby 1+ miM; | b, Izl
k=1

My, | a
mz)( bk

niy

- MZ) \0

= D maMy | b 1232
k=1
N
ﬂlezZ | ag 12 + mlMIZ | by | 2<(m1m2+ Mle)E [ awby |
k=1 k=1

B RBR LA mymy M M, BIRT4R4E. W.[344]1986,3:76 — 78.
1964 4F Diaz-Metcalf Xt (2.87) @ ¢, fE T ¥, iEH

mMyi 6113+ myM,llall?
myms + MM,
.[301]1964,9:59 — 74.
1969 4F Baraes,D.C. R ERR:F 0 <<a, < - < q,,0 < b, < b, < - < by, A
g1+ ap L2ap, by T b 28,k =2, n—1. MWy = 2n -1)/(n-2),

< llab |l ;.
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A a, = n — kb, = k — 15(2.87) NP HAMEFESRL.
MNP SIERE . B’ F € L?[0,al,g € LY0,a]. 5 f.g £[0,a] EIERBIM R
BEO< [ fll, <0< lgll, <o Mt
WAl lglly,<cpyll f2lhy (2.88)

6
H,% p > 10},cp,, =
P )P )V e

3
1+ p)7P(1+ q)1/qa1—%—é'
(J.[301]1969,26:82 — 87,8%[4]530 — 532)

1986 4, BRI AL B BAERIER:H p,¢ >0

Y p i<, |l qlI<1H,

Cpg =

= 18},(2.86) X ¢, ,

Q=

’—1_+
P
H

i dig T2 flx2)
o = (p) (q) 1 f(xy)
PO (g = 2DV () = Flaa)V?
L f(z) = 279, WA
lak |‘D
f akb | } | akbk !

5,0301]1986,1:54 — 57.(2.87) f%bn*x%it%.&ak,bk >0,w, =20 HAL2HIF 1<
B n U

Iaklp

1 = mn

max
1<hsin 1<k

<’zkxznwo

b, + ab)?
1< k= <ma‘x (alz Aa .Iz)
( E o 2 E.j daabb,
£Orwp
k=1

H.[2]1P45)
Zagier AERAMBIER % fF S5g#Ela,b] LM, f(b) = g(b) = 0,IERALEE
wfla,b] EAIFR, N

£ 13 i1 < x| () g oo 1 fi .o,
(Pecaric,]. E. ,[404]1994,12(3) ;125 — 127)
1991 FEFFIEM R0 < m < f(2) <M, 0< m;<g(2x) <M,z € E,f.g,
w € L(E),w =0,
e < C g e
AR
lallowllblan<Cllablly.,

mymjy + M1M2

2 m]mngle.

EQCF‘ 0<m1<ak<M1,0<m2<bk<M2,C=

W.[353]1991,4:24 - 28.
(4) 1990 XA % p,q¢ > 0,1/p+1/g = 1,0 < iy < apy < M;,0< m,
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< by <M, W

mymy

lally 61y < cpg () Nab s | (2.89)

A
1 - ¢

cp,q(é') = (Pl/pql/q)_l (1 - Cl/p)l/P(l _ gl/q)l/q‘ (2.90)
EHIBTERE B0 < m < 4/ < M, w =0,
lallpall 01 g0 < cpalp) lab lir.as @9y

Kb lall,, = <Eafwk)“f) (2.91) KBS AR(X, D), p) HMEZE, £, g
A XEXFpu E‘HFﬁ‘TUﬂJ@ﬁ,EO <m<flzx)/glz)<MEX EJLFALREST, f-
g€ L(X),1/p+1/qg = 1,p,q > 0,0

l!fllpw!!gllqw Cqu)”fg”lw’ (2.92)

LF Al .= (Lf )P 1L[301]1990,1:84 — 88.
FE W #:( Zhuang Ya-Dong) HEB 3% 0 < my << ap << M;,0 < my << by <My, | <k
<n l/p+1/g=1,1<p< o, 0 Va,B >0, '
lall ,itoll, <cpgllabl. (2.93)

. R aMb + Bm8 ami + pMS
J_th:l C‘p_q = (QP) I/P(‘Bq) l/qmax I\i117n2 ’ 7:11M2 ’

FE A ER (2.74) R RAER:
“_}l;al’ + %b‘l <cpab | (2.94)

RF1<p<oo,1/p+1/¢g=1,0< m1<a<M1,O< my < b M,.

Cp,g = max (%m‘? + “MZ)/(mle) ( + m_z)/(Mlmz) (2.95)
M (2.94) XI5F| S Holder?f%ﬁﬁ’ﬁ%ﬁft 1& 0< m < flx)<<M,;,0<
m, < g(x) < Mp,z € E, W
LAl gl g<cuwll fg . | ‘ (2.96)
RH ¢, H(2.95) A5t '
DL[301]1991,161(2) :566 — 575;1994,181:280 — 281;1995,196(3):795 — 799.
(5) Inél Holder FER X a4,5, >0,1/p+1/g=1,1< p< 1Ep Vg=

2.ak"y”
maxip,ql.p A g = minip.al.S, = (5SS

k
2 B . laeslly 2 B
PSS TR, S pa gt S (297

(2.97) KRBYIEH, K8 F T it Young AEXHIIN4A
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1 _ 2<i +l s 1/q<_,1___ _JB)?
qu(Jz ﬁn)\pa A \pAq(ﬁz NI

(6) XIF f,ghn b—2ekeBREIR®/S , K 15 Holder A~ 20 2 [8] Minkowski A 4§
AT LATS B Bt )

)40, Barnard, R. W. 4% (2. 88) IS B w1 () = * HIEEI w,(2) = e 11
B, BHE f.g RE = [0,1] LIERMEL, 01(2) = %52 >- 1, U F 1< p < oo, ML

I gl =call fllzw gl | . (2.98)

Rt e = (G 5y) AL f(0) = 1,8(e) = 1= ¢ BRI, Y p > 1 8, ax
1

J f(o)rde = T (at+1)(a+2)B(p+1,a+1)V?

12 £(¢) =1 -t WESH, NP B(u,v) H Beta BREL.

B’ f,g &(0,) FIERMMER,1< p < ©,1/p+1/qg=1 mwﬂz wy(t) =
Y Ava

I fg 1,0, = ol Al o, L gl g,m,s » (2.100)

J reoeane, (2.9

v L f” prw, (J‘:ff‘(t)e“ztdt)l/p. Cpg = mian"(p + l)l/P,F(q + 1)1/qf.1"(a) o)
Gamma PRE. XY F(t) = 1,g(t) = t BHES WAL,
ESA 3 BB IS MR K (x,0) 4 £, 8 FRABM K (2,0 7(0)de

BB e, BRI FIAR ML AR . TRATTLIERA (2. 98) RN 4

» 1-D0< <t <1, '
K(z,t) = {I( IS TSt (2.101)
t(l-2),0<<r <<kl .

ik u, v £[0,1] LIER AR EE, W

0 = [ K, o)ul)dr,g(0) = [ K(1,x)0(2)dz (2.102)

AT 0.1] ERTAJERM BRI — M RETE.
e (2.102) KATEXH 1, g W R EAMARM

1 1
a J— 2 a J—
J‘sz(t)t dt—l,J‘Og(t)t dt =1, . (2.103)

¥R g RA minﬁf(t)g(t)t“dt,#ﬂfﬁji*ﬁ

— ! a ~ - Ka(l’y)
K.(x,y) = J‘OK(:c,t)K(t,y)t dt,G,(z,y) = (Ka(x;I)Ka(y,y))l/z
= |
J;f(z)g(t)z“dz>min{Ga(z,y) < 7, y<1} x
XJ‘;J‘;‘/Ka(IvI) vV K (y,y)u(x)v(y)dzdy. (2.104)

FRM(2.102) &,(2.103) K K Cauchy AER,, B
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= j] 2(¢)eede = J f(t)[j K(t,z)u(z)dx])eede

0

= jlu(x)[j K(t.2)f(2)ede Jdx

0
<j;u(1)[j01<2(t,I)zadz]m[jof (¢)e°ds ] 2d
= j;}u(l‘)(KG(I,I))l/ZdI. }
FEATE 1< [ o(3)(K,(y,))"dy. ATH(2.104) KR

f:)f(z)g(z)zadz > minl G, (z,y) 1 0< 2,y <1}.

FAER  minlG,(2,3) 10< 2,5 <1 = &5

¥ R[301]1990,147(1) : 198 — 213. 1993 4F, Wang Hann Tzong ZEifi— 45 (2. 98) RHES™
% ,

I fg e, = cpg 1 Fl e 1 gllq,- (2.105)
HF 1< p<o,l/p+1/g=1.¢cp,=minlc(p,q),c1(qg,p),c2(p )},
ci(prq) = Ja+g+1 ’
(e +2)(a+3)VB(p +1,a +1)
Cz(P,q) _ B(3,a+1)

B(p +1,a + 1)'"B(q + 1,a + D4’
B(pra) = [ 1 (L= )07 de 0 Beta MM AU (1) = £,g() = 1 - ¢ BRI
[301]1993,176(1):92 — 107,1998,225(2) :624 — 629. 53 J.[330]1992,23(2) : 117 — 121.
1968 4F ,Nehari, Z. iE#: B 1< py < < p,,,ﬂkz; o = L f BLOT £
FE 57 U1 R,
J AL A= comll i all,. (2.106)

(E5 ]')2 |
AP () = (n + 1)|H(m + DV Al = (fo P F(2) 12edz) P
[51RT WREES ALY 1, f, FAIGINET 2, RABET 1 - o HESRIL.
(2.106) XHAEHBBEN T ¢+ € (0,1),FX

g(x,0)=1-x,

g(zl) = x x € [0,1],

L oo< <z,
glx,t) = {

1-x
——1_t,t r<1,

1 n
90(t1’""tn) = jong(l’tk)dxﬂu
k=1



§2 Holder A% F1 Minkowski A% 23

_ [311(n =[5 D!
min{e(z1,,2,) 1 0<< 7, <1 = TESN . (2.107)

HEIL[301]1968,21:405 — 420,1993,180(1):117 — 121. ZEEH1%5[345]1994.1.
(7) Zagier § Cauchy REARER: B o, >ar > a, > 0,6, = b, = =
b, > 0,0

(Za%)(zb%)<czzad)k,ﬂ¢' Cz=maxfa12bk,b12ak%.
k=1 k=1 k=1 k=1 k=1
N a, = =aqa,Bb = = b, HESHL. (Alzer,H.,[360]1992,58(2);157 — 159)

E”E‘ﬁ UM R £, g 2E[0,00) EIEFUBM, MXHEMATRER F,G : [0,00) —
[0’1]’

(f,F)(g,G)<cz(f,g),

KF ¢, = maxiJ:f(x)dx,J:g(x)dx}.(f,g) = J:f(x)g(r)dx.
(R.[305]1995,102(10):919 — 920).1995 4E Pecaric,].E. & T E18 WA X 1%
iak§,fllk§,§ukfj%ka f@)ﬁ]ﬁ?}ﬁﬁﬁﬂ,wk >0,91'J

( Z wkakuk)( Z wkbkvk) < Cz( Z wkakbk),

L ¢, = max!u; Zwkvk,vlzwkuk .[360]1995,64(5):415 — 417)

E= E=1
(8)&%&@%/@2; —7,r>0 m =2, a]/z>01—1 ,m,kZAl,"',n,
j=1 J R
D—I\MR%,P]E EP ﬁ /l\P] >0ﬁﬁﬁﬂﬁpk <0(V/€ #]) H‘J’
I] lapll, < | Ha,k [ ©(2.108)
b V4 11 a‘llpy aﬁi . . Parangl ™ § . N
W~ = == = = —2(i,j = 1,,m) B,(2.108) PHSHL.
a;1 aj a;h :

(Sun Xie Hua(#M#4),[357]1997,23(2) :241 - 252)
(9) 1948 4£, Toyama, H. 45 i )2 [7] Minkowski A% R : 1% a >0, {HTéjﬁyz 0< »
< s,
[ IZI ( i a]k)r/x]l/r

kljl

[Z(Za] ) /r]l/\

j=1 k=1

TR BERIEMN,2000 £E Alzer, H. 245 H 7 (2.109) X insUIE R, W.[358]12000,216(1 —
3):253 - 256.

12. HWSMESE(X, 2 ,p) L Holder RZR 5 Minkouski FERBBUEH R
I

(1D |2 ) FY, D, ,m%wmmﬁmwﬁ <H], 1 (X) = 1 f%X

1

< (minim,n})7r T (2.109)
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XY L IF R ek %, W
| exp(f 1nfd#1)d#2<expij 1n(jyfd#2)d#1}. (2.110)

(Kwon, E. G. ,[359]1995,51(3):369 — 375)

2) ®(X, ), ) HMEEHE,A,BE SYEO0< 4(A) <1< u(B), f, : (0,%)
— (0,00) HEBEDHEL. ¢ : X — R HIER AR HBEL, M’Jﬁiﬂﬁ%ﬁ S fRIE K
Si\,E =1{x € X p(x) #0},i8

T fel @l du), p(E) >0,
pf(q)):{f Lf eldu), p

0, |  uw(E)=0.
J (I ede < Il ps(0), ¥ € S, (2.1
X r=1 k=1
W £, AAIHRERI B £(x) = cate,x > 0,0 HEHH i - 1.
k=1

(2.111) REUERA BB FEMRB T T RER

Wf:(0,0)>(0,2),0<a<1<a+b,a<bh

af(x) + bf(y) < flax + by),x,y >0, f(z) = cx.

(Mathowski, [ 362]1997,50(1 — 2):135 — 143)

Mathowski 7E 1994 @J&lﬂfﬁﬂ T F 3R Minkowski A& % £ 780 S%%E,H

P+ ¢2) < ps(gy) + ?r(e2), ¢1,¢1 € S, ‘ (2.112)
WY 1<g<oolif,f(z) = f(1)a?,z =0;MH 0 < ¢ <1,H(2.112) KFAFE
R, f(z) = f(1)2 AEERFHF U T FR) X Holder-Minkowski AER ;

L

J fgd# <L[h ° (f)]gd#, ‘ (2.113)
gdu

ik (0,00) = R B, ERER f.g € L(E),EE >, u(E) >0, h A

R, AR LS R, 852 h(¢) = V77 878 Holder RS, %M A (1) = (:V7 +1)? W78

%) Minkowski AZER . XRERL 0< p < 18 7 HHEHK,1 < p < oo B h FMEE.
(2.113) RAEHBEL . XME v >, ~[0,0] K

j gdu
f gdu

W(E, Y, ,v) BIEAMALKIMEZE, B f/g € L(v), BB Jensen B A%, 18
7|

v(A) = , ACE,

h(f idv)<j ho(i)dv
4% do B’ﬁ%ﬁsiﬁﬁ)\ﬂu %(2 113) . (JL[329]1994,109(2) :171 — 182. #—4 1y
Bk . 30211999,3(2) : 127 — 135)

]
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(3) #f.g R PARIXEMIERESERI,1< p< o, 1/p+1/q =1,

sepjf(x -yeglydy< Il fll, gl <J sgp%f(x - y)gly)ide. (2.114)
1972 % Leindler, L.ﬁE%T—AEﬂm?%:

prff(x - egide=p" |l £l , 1l g,

W R[0,1/p) BRI BET ¢ £0,1/q] BIHHE BETZ B 57, 136911972,
33:217 - 223,8[305](1991)98:650 — 652.

(4) Holder RERAIZEME " 0<<a<1,6,c>0,8=b+c,8 =4[

1-a
+ ‘C‘],%X frg:[1,0) =R H:f(x) = x“(logxk)”;g(y) = y!7(3 + logy) #, BE
H:[1,0)x[1,00) > R' }: S

876
flx)gly), 1~>1,1<y<£e§~,

H(x,y) = b

A G Thory) x> Ly > p,
R p = maxil,e %2 BEH(X, u) WHEREE, 0,9 X > [1,00),1)
[ (7o) e wan < H( pdn,] g,

I, Ginibre,]. %[30211999,3(4) :389 - 400.
~ (5) Holder F& X HRado BIME ;i « KX FIFWE, u(X) #0, /, X EIE

E‘J#f’]‘*/']\@ﬁ,qk >0,Qk = qu’Q" 2.1» j_é‘L,k< n., 1< r<w ﬂ'J

f (wad#> l_fx(ﬁf,"f)'dp \
H(J frdup)% i ‘E(J){f}d#)"z"h
(Kwon, Em Gun % J. Korea Soc, Math. Educ. Ser. B Pure Appl. Math,2000,7(1):1 — 6)
m., EFESRS | |
1. ®a= o) HEEOIHEEI, S (RQ2.2)R):
lall,= (i} e 1.0< p< oo, lalle =sup | a l:-
MBI 17 SEX

P =1a = (ar,,a,,) ¢ lall, < oof.
/ c=la = (ai,,a,,) " lim z, FEER)!L.
E1< py < py < oW : ,
'CrhCcCimcCcCl” , o (2.115)

ﬁ'ﬁﬁﬁﬁﬁ’ﬁa GEES ”a||p <a||a||p,
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}Lrgollallp= lallo. ' - (2.116)

E () Ba=la,l €5 M lallf = 25 | ag 17 < oo, BRI L E
¥, lima, = O, AT 3 no, B8 V1 > ng 8, 1 a, ISKSL. AT | a, 172<) a, |71, FR

oo

7o
lall <X lag 1?24 25 1 ap 17 < 0,0 € 2. XFH 10 C 1,
k=1 '

k= ng+1

(2) Ha€ oMY p=py,a€ t?,BHRIa, —0(n—>o),MFEE I a; | HIK
KIELGBH | ap, 1L FR Nl =1 e, 1 XEH ) 2 < 1,500, 3 o1 p

0

oo oo

FHBRONTAR) 8 31 24 <M. allp= % 100 = 315101 10<
k=1

0 k=1 k=1 ko
Miak0|p:M”a“goa
B llalle=ta 1<lall, <M all o B/M~>1(p—),8H(2.116) K.
2. B(X, D), p) FWMESELEC X, u(E) < 0,1< py < py <00,
(1) C(E)C L™(E) C L»(E) C L""(E) C L(E); (2.117)
(2) ” f” 2, < C(PI’PZ) “ f“ 2% (2118)
v : (p(E))WP718) | ) < oo,
A f(Pl,Pz) = {(#(E)’)(l/pl)’ py = 0.
3 lm i fl, = 1l (2.119)
1< p < py € o, i Holder R ERE

= I £ 5 Cu(E))"? /7 BIATFF py YHTEIIE(2. 118) K.
RIER.119) X, VA CE,u(A) = 0,8 A
Wl = fE | Fi2du = jE_A | f1Pda < Csup 1 f(2) 17)p(E - A),
Pt VACEBRTHRAE | A< || Fll&au(E). TR
linsup AN, <l fll }Lrgo(#(E))‘/P = | fll . (2.120)
A—HE,% B=Ilzx€E:l f(x) 1> fllw—el. M u(B)>0,H

171, =, 1 £ 1247 = (U f L = ) (B2,

:J:%,li%inf Nfll, =l fllw—e,B e >0MEEN,H
lim inf | £, = 1| £ 1 . (2.121)
M(2.120) X, (2.121) R1B(2.119) &.
F QISR PHES(RAEFSQ.117) AR . MHY «(E) = i, (2.117)
AABL.
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3. B(X,2,p) WAUEERE,EE€ ) . % f,g € LUE),0< ¢ <o, M p>
q > 0 A,
(hrlz+lghd)!?<< i1 fi1r+i g \P)‘/" I, (2.122)
TN 0 < p< g B, REERMA.
FEzAEBH 2 1=1,%41<p<q<2H,
I f+zgliz+ i f—zgli2z=i(lfll +2zlgh)re+i(lfll,—=lighy)t?,
(2.123)
F2<qg< p < o, MFRES K.

1
\/2———’
(Pavlovic, M. ,[30111996,202:160 — 168)
4. BO0< p,g<oo,fELE)NLUE),MVr:p<r<gq, ﬁfeL'(E)

H W57 Lyapunov A& R _
LAl << Al elFle, (2.124)
APO0< o<1t =122 e
r= 7 T4 |
iE é\p1=<1—_p;?,q1=ﬁ,ﬂlﬂ ﬁ+i=l,q1>l.EEHélder7F%it,ﬁ

“f”rr =J.E | flr =J; [ flm . f|(1~a)r<(jE !f|mq1)1/ql(J.E | fl(l—a)rp,)l/?I

= [(f | f |")1/"]’”[(jE | f |2)V/p](-a)r ||f|| ar || £l G-,

BT r RABEIE(2.124) R
#it1 wrfel(E)NL” (E)0<p<°°ﬁlll5(ﬂ:p<q<°° A fe LY(E),B

WAl < N AlEellFll e, . (2.125)
#it2 WO<p<r<g<e,f€LX(E)NLU(E).Mfe L(E) B

WA, <maxti |l £IE,, I glh,t. L (2.126)
5. B1I<p<r<qg<oo,fe L’(E)N LUE),N

HAF< Al + L Fllg. (2.127)

i SA={z€E: I f(x)IK<1},B={xr€E:) f(z) I >1}.WME=AUB,
Irz =] rvaes] tpian<] 1 pirdpe] S heE 1SN
E o (2.124) XU | £, B 1/p X RS

A Holder AEXBTIEH. || £ 2 Bp MXBARE, XREARKO< <1,
r=ap+(1-a)qg,ll

Irhr=[ vrirde=] 15| e, <
<, 1 a1 p it = Il g,
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6. Wu(E)=1,f€LP(E),p >0,MMT0<g<p.H f€ LY(E),MH

(D) jE(log|f|)dp<10gH fdl »qgé(jE Ff14de - 1), | (2.128)
(2) m—;—(j}; 1= ) :jE(log . | U (2:129)
3) 1;33 lrl, = exp(jE(‘log‘ FFDde). ' -~ (2.130)

R FBE 7 E Jensen RERXMQ2.118) K. H
eer(L(log £ >dﬂ)<fFexp<1og FDde = 1f < uEDC L,
EEF 4(E) = 1,818(2.128) RAEHRER. h

FBTERER logt <1 - 1,00< ¢ < o), F ¢ = W RAFEE LBy, B

Jtog 1 £ 10 teg £ s < il 1 £ 10 - () = 0.
B f (log | £ 1 dp) <logl £11,. @.131)

A—H, ézq—>+0Eh‘ *L—*ﬁ?ﬁﬁ:}:loglfl 1—(!1‘ lP—l)eL(E)
E!';]Lewiﬁqiﬁfgﬁ
EE%?(L | Fledp - 1) = }IiirajE('—ﬁ-I(‘:_—l)dp - jE}og | £ 1 dp.
BTLA, o
. JElog I i dp{ = 21{13—(1]—4‘2 | fl"dp -1)

= lirgls(;,lp%log(JE I f19dp) = 1i'r‘§]_§3,lp log | £1,- (2.132)
M(2.131) SRAN(2.132) SREPATHEH(2.129) K, (2.130) K. '
7. BEHRSEHFEX: #0< p(E) <o, I<p<edE -
N,(f) = ( (E)j | Firdu)Ve. (2.133)
N, (f) B f?é:FEAE L p BIFEE, IR T % 2 Holder A% 3\ Minkowski 7~
HRLUS BHXT p BHEHA, B |
(1) Holder FER: N, (fg) < N,(HN, (g)-ﬂ:i +% = 1,1< p< oo,
(2) Minkowski ZEX:N,(f+g) <N, (f)+N (g) 1< p < o0y
3 lmN(f) = I flles
(4) N,,(f) KF p B 1< p1 < p=N, (/) <N, ();
(5) N,(f) XTFHRAXHE E B4, Bli& E, C E,, U

1 1
(;“(”ET)LI 'f'pd”)vpg(mjsz | £ 17dp)'?.
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(6)  (N,(£))? HJp BIXTED BB, B log( N, (£))? RN B N, (f) £ 1/p HxHK
TRk %, X R E A | ‘
N SN, (AT (N (e, ' (2.134)
AP 0<a<1®H1/r=0U-a)/p+alqgBHE.
E BATLUE—PFIR f RTE M p B9

Npolh) = (L] 1 1 1Pwdi)' @13

RF w(E) = | w(2)dp(z) > 0,00 F 2 € EES N,(f) HEMMHLRE.





