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On  weighted wmeans, qeOme:’ric and o.ri.]—]wmei-ic:,
[y =7

Notalion and nomenclature

?‘unc)ﬂ'on cr)Flica‘l'ion is denoted }Dj an iﬂ?ﬂ(
do} "," s @mc]—ion Corn osi}'iOn B Gn inPix

rinj\e}' ’o [i.e., 3(%){ :.(3"1'\.).)( :

Dummy variable I ranges over some
@nil'e, hcn»@mj::w)r:j domain ﬂ;

_'Func}ion ]o 'S o? ’b)oe :D-->1R ancl Sc.]—isﬁes
(O) <\7’n OSP.F> /N <Zi:: P.i>=1

""F;:r; dcmj )(-.)ancl-ior\ 9 .Oib e :?J-»TR , +the
we\j e oveere w.q is e ined 2y

(1) w.q = <Z) 2 P‘i * qr)

T-'mot”j, ‘(c)mc.‘rion Q 01(7 1(7)063 :D-—ﬂl?.solris—
{?ies <Vi:: O<Q.i>

The 'H1€of'em

The wen-known oct “"tov} ‘H')e 3eome}rﬁc
mean is a} most the arithmelic mean , i.e.,

with N equal do +he number o?elemenks m D
2)  VTis ady < T aid/N




EWD 1296 -

1S G s”)ecim' case oP
(3) <ﬁ| woaud PJ) X <Zi:: P.i * Q.i>

[ToJ(e )’D.i = /N , anc) (3) recduces Yo (’2)] Qur
_'}o.r*ﬁe)' 'S % Prove (3) . T&‘f'lf:j 'OjariH‘lmS
o? both sides we are led Yo the relation

(4) W (103°a) < \03.(w-o~)

Decouse of) }he monojronicib of? the exronen-
-hc\l F{mc]’ion, (4) iMPliCS (3)3 our +ar3el
'S now 1o prove (&)

The 1pr00£

Gur ]Orc:o{) uses wo %c}s:
(]) When weB]ﬁt]-s )o.i are F'cho\ ok ?oin-}s

be\on:jin "'O . conveéex TIe ion, -qufr— cen']-re_
of rovit bElOﬂjS o the region as well,
[Noﬁt +h Yhis s & ,'Jossiue deﬁnihon of
convexi);j.]

(a’i) Tn the Ccr}‘?.sian Jc.ne, the ]:oin'l‘s on
or below lhe curve = loﬁ-x [ le., dhe
oints (X’fj) such Hﬁa]- O0<x /\56103.!«(]
'&""‘ G convex Tregion,. [Tl'\is is a direc}
consequence 01(7 the Hack that Yhe 2nd deri-
vative of Hne lciao.r‘]% v 1S ne:ﬁa‘}'nve.]
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} ' 3 = 1033(
/

Let +he weijhl-s F.i be )olo.cec\ at
Ca.d, 30’9.(&.6)) —ie., all the we}jk}s are on
-H‘re cwurve D: ]OB.X -, ‘T‘ﬁer\ ‘l’]"le?f' C‘em]‘r'e c;p

8roui‘:j C 1S5 Q'l‘
(s) (W-O‘y L. (]?9"‘0-))

Because o() —Fou—,}-s (i) and (ii) , C lies on
or below the curve D = ‘og.x ) .e. is o Fm‘n’-
(x,a) Such Hm‘]' tj A logx; in terms op (5)

-Hnis means

W. Ooj"Q) < Ioj. (w.a\)_
which is whal hed }o be FrovecL.

1n re }FO:SP@:-‘

I*n mJ ini]‘ia‘ enclecvours -}o ]orove CB),
T }ried m&)')’\e?ha}}cq\ inc\uc)r'l oy OVEer 3r)’1e Size

O? D . ] noticed (i) -H'!o.l- chﬁ* Srmulae
-\—}w\}' reminded me o? )t\ﬁe cen}re o 3ro~vi}7

and (i) that the exponentication —_—:::-:?md::aﬁ-ﬁ
Eo===d R

ave rTi%e uj] {OrMu\]ae. The
s¥ep Gom 3-“163 cen tre oF Siuib +o COh\feXib
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15 very small. [1 —(e’a”' Mot T wes Beneﬁ-}ins
Fom my ):)as}‘ as O Fkas;cfs}.] To 3c}' rid OF
the exT)onen)io\}-ion, T decided 4o oke fogo\-
Tin\ms, {éﬁliﬂj ()r'ee lo do s0 because (3D
and (4) Gre as o mG'Her‘ of) CSEmFIe) ‘ﬁlc)‘
u.':\fa]en)‘. Bu}‘ (4) 's so much wmore
beau}f()u] Han (3) ‘“’10\)‘ ’I 3Udden]§ knew

'Hno} T wWGeS on o Vey Fromfsing f‘ack_
“Please note 'H'\cJ' we can even urite (4) as

(4") W. <|03ocu> < (\c:aaw).a ,

in which both sideg Con)'airw the Soame col-
lec_)'iorﬁ o? S mbo}s. [:Du.rin '“'t?s )o)a:j Wi”’“l
schLOls T}: e)}- I was ]Fr‘o |J'?n3 -{f)-om mj
gami]fo\ﬁb with {)une:}-}oncx FrOﬁramminﬁ.]

C_oﬂnec]'ing COnVeki"U with the ,osari“’)m
was +he last, in fﬁ:c]- sim}))e ond obvious S]"eP
Tn order 4o c.]?)or‘ec.ica‘]'e how well we dis-
en}ang)ed the ar:jumen}-, the reader is
'mvi‘l'ec{ Yo r)rove Cumcler- —H')e Same <ondi-

-‘-ior}s>
2
<E|‘:: P.i * Q.i> < V<7F.‘f ’]’lf * CC\.!')?->

ﬂ cknow}edqe_meni‘
e nt

T wodld like Yo express ”y ar’a-}i}ude Yo
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the members o? dhe Qustin ’T—uesdaj Q—ﬁerﬂom
Club  who Joinec\ me in +he ﬁrs} ex)o\or‘a};on
o? the theorem and whose comments on my
drefd  helped me with Yhe proofs presentalion.
Tinallu T would like Yo exTareSS‘ m 3:‘0«"?‘}014:\6
o Tr. Markin “Yeters and Ruth Alle welF oP
Springer- Ver‘\aj -Fpr- maoking a present ‘o me
ofr fbs] . where 1 v{éund e +heorem. [Need._

\eSS ')'O Sc:j, 1 Pre-@r YY\J Proo—()._]

[O] Qi ner, Mc.r)in & Zie ]er_, g&nl‘er ]VI_,
W‘p?‘ODPS {rzom THE BOOXK ", S‘l?rinjef’— Ver']q
3€r\in, Heidel be , New York , 1998 ['IS?M
3-540- 63698-4§
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