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R B M E

£2YE FTEX%
(hREXFRFRE, M ,510642)

W' NABREMRFAEFES, R T EEEMT MR LETHELRN SRS
B O R BN, EANA, SR T — S FHE, BT Holder 14 {4M Stolarsky F
BE . Fet18 3] Ostle-Terwilliger FE AR B R—ILAFREXMMAPRYLR .

XN FNREHE;RE R ALER
FESES 01773

R fMp RAKE[a,b] LEXMEMTTREE, MELK fZE[a, b EEAN p &
AL EE LR
[J.b p(x)f'(x)dx/_l’bp(x)dx]% r«0,
Mp(fvr) = ¢ a
b b
expj p(x)logf(x)dx/j p(x)dx r=0;

BHRIEERAMTRANE.,
M(f, - 1) = IM(F\0)]Y M(fg,r) = M,(f.r)My(g.r).
2 M, (f, 1) M () FR R f B RA R p BINECF 394, AT M, (f,r) = [ M, ()],
B L(D)REXERR D EHLELRBAMRORKSE,ZE L(D)SIANTXE,E
REBHNREERSHRE,
EX BRf,g€ELD)HKfE5g RAFK,IEH FV g, MBXER ,yED, 2%y, F
[A(x) - f(y)]lg(x) - g(y)] >0,
HERAEXNRM WK 5 RRFH,CH fAg.

1 EXRMEMR

M RE LS BPTT AR S, R R B E R B S RA R ] 2 M EREFEREE
* % (Mitronovic, 1970), Bp

EE1 & fELD), N

(DfFED FRPABMMLBNL IV f;

(QfED ERBABEWH LB L IS

EHE 2 (Cebysev AR f,g fp B Ll a,b] L FATHE, M

(DM, (M, (g)<M,(fz), R fV g;

Q)M (M, (g)=M,(fg), IE fAg;

ESHAN f=HER g =W .
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i BR Mg AREH, S
s = [ p()an)1M, () - M(OM, ()],

W.s = _[:p(x)dx_[:p(x)f(x)g(x)dx - J:p(x)f(x)d xJ:p(x)g(x)dx =

b(b b b
LLp(x)p(y)f(x)[g(x) - g(y)ldxdy = LLp(x)p(y)f(y)[g(y) - g(x)ldxdy,

M S = %J:J’:p(x)p(y)ff(x) -f(y)1lg(x) - g(y)]dxdy{: g: ;X :7,
XREET EH 2 MIiEH .
MT VRSN UG EE 27BN TRAER.
#it 1 (Cauchy A%R)
(M, (NP < M(fD.
Hit2 MR f<0H o H—ERE N
M(f*IM(f™) = (IR n REBH,MEFRRR f > 0).
EE3 (Holder A%ER) & f,g Mp Bla,b] LHWETRER a,f>0Ba+8 =11
M (&) < [M(N)1[M(g)]°.
HEMY f = kg LA ERXBRES, P kB .
ERR @BJLA - BERPHEEHESIE .
EE4 Bf,gfpRle,b] LHETHEE, MIHERELH r 0,5
M,(f,r) = M,(f,r), q/p N f,
eI, MR q/p A £ M(f) = M(f).
R MR r > O,MMRE g/p A fHIg/p A fLONTIEEHE 2 A1
M, (qg/pIM,(f") = M, (qg/p-f"),
Wit M,(f") = M,(q/p + £ )/M,(g/p) = M, (f"),FTlA

M,(f,r) = (M,(f)1 = (M(F)IF = M,(for),
r < OMEE T2 DI iF Y .

R f2E(a,b] LEMBREAENTRE, 1A B[ £7()dx > 0, FREBIH,

HI=1 ST ER 4 My () < M (f).
BB,
#it & r7%E(a,b] LRARBHAEMNTHA, UMEELE r > 0,8

J:xf”l(x)dx/ﬁxf'(x)dx < I:f’*l(x)dx/ij'(x)dx.

2 BT
M,(f,r) RS fRIp 3%, TSRS r A3 . 3 r ZESTIAR SR B — B 2 (R, M, (£,
DEELEHBT AR —REESZXE, AT M,(f,r) EEBREEXT I LRK
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(Carlson, 1972).

[J‘:p(x)f(x)dx/J:p(x)dx]"', t 0
F(t) = b b
exp[Lp(x)logf(x)dx/Lp(x)dx] t=0
BE A AEXE D ERTEXNBE, MREBH « > logf(x) £ D LD . THEHHF

K F I RBRFIE
EES BR/AEETHEEMWER C(2) = F(2) %0, + ») EFHIHS .

iEBR 0 ¢ > 0,0,
6(1) = [ p(o)f =)/ p(x)ax = M),
BO<r<s<tHs=rm+t(1-2),0<a<l),MNEHE3M
6(s) = Glr + t(1-a)] = M[/~** 9] = M[(F")* - (F)*]
< M ()] - [M(F) 1= = G(r)* + G(2)'e,
B G(e) #(0, + o) ERHEMEMLA .

ZE6 B/ AEETHE MRHK F) EXEEFRARBEL .
iR AHBIE F(e) (- », + ») EREEAMK, B

F'(0) = F(0) x {J:p(x)dxﬁp(x)[logf(x)]2dx - [I:p(x)logf(x)dx]zl/Z[I:p(x)dx]2,
%
H(t) = ?F'(t)/F(1),
W H() (- o, + o) EHEXEYt <08 ,H.

b
Lp(x) f'(x)da
Jtp(x)dx

_p2dp 1
H(t) =t dt[' tlog ]

; b I:p(x)f‘(x)dx
= 7 Ip(x) f H(x)logf(x)dx - log B .
LP(x)f'(x)dx ¢ Lp(x)dx

BT F(e) >0, FF MHEHRAKNFS , AT TR FE(- o, + o) EFHEH,
RIGES H > 0,1 .

H (1) = 1] pCe) 7o) llogs (o) Pex - ([ p(x) F()logf(2)ax I p(x) f(x)as T

MR 1A HA BREMRRRS T H(e) %0 > OBFRE, % ¢ < ORRBAXEIR
BU/MEO, B F FIH M BTAE e BMAIEMGBR ¢ = 041), 5 —FEHEE 28 F(0) =0
BE f= H8, XRTRTIEHN .

3 KA
B s B—APEB e R—AELM . ELERER o Fb WHHISH M W TTES
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ERE WIT.
W(s,t,a,b) = [t(a*** - B***)/(s + t)(a' - B')]V, (1)
MG, w2 TR,
min(a,b) < W(s,t,a,b) < max(a,b)[B0 W(s,t,a,b) F o F1b ZH],
W(s,t,Aa,Ab) = AW(s,t,a,b), A =0; W(s,t,a,b) = W(s,z,b,a).
FRA W(s,t,a,b) & a F1b 8 FH{E, ERFTE Holder F3, Stolarsky 3 & Heron
ki NSy
H(a,b) = W(r,r,a,b) = [(a' + )2]"  (Holder ¥3),
S(a,b) = Wl -r,r,a,b) = W(r-1,1,a,b) = [(a = b)/r(a + b)]VC-D (Stolarsky
),
W(s,1/r,a,b) = [(&*V" = B**V")/(rs + 1)(aV" - BV7)]V* r=1,2,-—-,
H(a,b) = W(1,1/2,a,b) = (a + vV ab + b)/3  Heron F3.
BREE (e = 0,5 = 0) IR ) SO ECFHEM) LR FHHE .
a - b ]-}’

L a,b) = li‘_n.loW(r,t,a,b) = [m

F IL(a,b) = li’_n.noW(s,r,a,b) = e-f(;’—;)ﬁ?.
EEH() RAMTEABRL:  Ws,r.a.5) = (| 2 ode/] w1dn)”, 2)

Wp(x) =« "H f(x) = x,0 W(s,t,a,b) BEE fEXE[a,b] EEER p FEM
B 4E, BD
W(s,t,a,b) = Mp(f,.s). (3)
TREHG) REeE6n8 T EHEE#L . (
EET W(s,t,a,b) MIEBEER 1 XT38 s SRR AF B .

#it (1)H.(a,b) < S, (a,b), r <172,
(2)H,(a,b) > S,(a,b), r> 172,
(3)H,(a,b) < S.(a,b), r=172.

iEB XA ERTHNTERXESRIT,
H(a,b) = W(r,r,a,b) X% S,(a,b) = W(l - r,r,a,b).

EE8 W(s,t,a,b) MEBREE s XTFBH BMETHLTHRIBN .

R Bt >t > 0,p(x) = a7l q(x) = s B f(x) = 2,0 ¢g(x)/p(x) = x4
RBBMT f(x) REBHE, AT ¢/p A f. HEHE 478 )

W(s,t1,a,b) = M,(f,s) > M, (f,s) = W(s,t3,a,b).
#’it MMETIR s MEFFAHENER b, HMTFAER,
W(s,1,a,b) > W(s,172,a,b) > - > W(s,1/r,a,b) >+ > L(a,b),

5,

(a+86)2>(a+vVab+b)3>>[a+a VBV 4oy gD 4 bl/r >
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> (a - b)/(loga - logh).
X EH Ostle — Terwilliger A% 2, (Ostle et al, 1957) RIINA .
EIE9 BREB si, 00,50, L WREEM 51 < 52081 > 2= 0H 51+t = 82 + 65,0
W(si,t1,a,b) > W(sy,t2,a,b) a,b>0,a %5b.
B Ha=s1+8,-1,8=s+15-1,p(x) = 2%,q(x) = & Bf(x) = 1/, 1

b b a a
W(sy t1,a,b) = _[x'l“l"dx/I 1 ldx)V* = (L x“dx/jb 2%« x~hdx)V? = /M, (f,s1),

Gik=3: . W(s2,t2,a,b) = 1/M,(f,s2),

BT p(x)/q(x) = 2 P RBMWBf(x) BREBK, AT p/g A fLAEEIFEE 6 A

M,(f,s51) < M(f,s51) < M(f,s2),

B W(si,t1,8,b) = 1/M,(f,s1) > 1/M,(f,s2) = W(s2,22,a,b).

HiIt XNEBER r MEERHENER M), FUNTARERX,

vab < L(a,b) < I,(a,b) < H(a,b),
A,
Vab < (a - b)/(loga - logh) < e'(a®/b)V"% < (a + b)72.

2 % x W
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Weighted Power Means of Functions and Their Applications

Yu Caiyu Wang Shi’an
(Science of College, South China Agric. Univ., Guangzhou, 510642)

Abstract By means of the concepts of the same order and the opposite order between functions, studied
the properties of weighted power means of functions and their functional characteristics such as the loga-
rithmic convexity and monotony when they are considered as functions of their power exponents. As appli-
cations a new mean was introduced, comparisons between the so-called Holder’ s means and the Sto-
larsky’s means were made, and results of the refinements of the Ostle-Terwlliger inequality and of the
arithmetic-geometric mean inequality were obtained.
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