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ON A MEAN VALUE ON INTERVAL [q,b] IN
THE CONTEXT OF COMPLEMENTARY
AND RECIPROCAL MEANS

Jovan V. Malesevié

Abstract

In introduction - statement 1°, besides * parallelogram of the
means” from article [1], we also state the means (5) from the article
[2]. In the statement 2°, we give the features of the means. (5) on
the graph of the function y = M, (a,b) together with calculating
their corresponding indexes on the graph. In the statement 3°, the
mean K[M(a,b)] is considered, as well as its reciprocal mean.

1°. In the paper [1] by figure 2 there are the graphs of the functions
given

Yy =My(a,b) and y; = R[M,(a,d)] = Mi_z(a,b), (1)
where the graph of the reciprocal function R[M,(a,b)] is axis sythet-
rical to the graph of the function M,(a,b) in relation to the line
z = %(R[M%H(a, b)) = My _,(a,b)) and to the middle points marked

on them:
10755) e(Gva). a(Liyh),

3 af + 5} a® + b2 @
L(E’m)’ (2 ),
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where the quadrable HGM L is a parallelogram. Namely, from the comple-
mentarity:

M(a,b) + H(a,b) = G(a,b) + L(a,b) = a + b, (3)

follows .

G(a,b) — H(a,b) = M(a,b) — L(a,b)  and

(4)
L(a,b) — H(a,b) = M(a,b) = M(a,b) — G(a, ).

Next, in the paper (2] the mean is introduced, which is marked here as

M(a,b):

4ab
a2 + 6ab + b2

and R[’M(a,b)]=A(“’b);H(“’b). (5)

M(a,b) =

20, At this point we give the graphic construction of the means M(a, b)

and R[M(a,b)] on the graph of the function y = M(a,b), as well as the
verification of the relations:

G(a,b) < R[M(a,b)] < A(a,b) and H(a,b) < M(a,b) < G(a,b); (6)

and the calculation of their corresponding indexes on the graph of the
function.

According to the downward convexity of the graph of the function
y = M.(a,b) on the interval [0,1] is true (figure):

A(a,b) + H(a, b)

R[M(a,b)] = 5 > G(a,b) and
‘ (7)
R[M(a,b)] < A(a,b),
i.e.
R[M (a,b)] € (G(a,b), A(a,b)) —  the point A. (8)

Next, taking inte account thant y = M (a,b) strictly increases
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R[M(a,b)] € M.(a,b) - 9

1
for the unique ¢ = x4 € (5, 1) — the point B on the graph of the function

Y = M_(a,b) was created by the intersection of the line from point A, being
parallel to z-axis and the mentioned graph. , » S

- Next, the perpendicular from the point B to z-axis in the intersection
with the graph of the function R[M;(a,b)] = M;_.(a,b), brings us to the

. 1
point C on the graph of the function y; = M;_.(a, b). For zo = 3 + to,

to € (0, %), we obtain that [1]:

R[My (0, b)] = My_,, = Mz(a,b), (10)

1 1
where T = 5~ to € (O, 5) Thus, the perpendicular from the point C

onto y-axis in the intersection with the graph of the function y = M,(a, b),
brings us to the value M(a,b) where

M = Mz(a,t), T (0, %) and  H(a,b) < Mz(a,b) < Glab) (1)

- point D on the graph of function y = M,(a,b) (figure).

My
TR

b| |a+b M,
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We are going to determine the numerical value for . The function

a® + b* o
= am-—l + bz—l (12)

is an increasing one, so it has the inverse function which is also increasing.
From (12) it follows that

a\1-z b-y
(-I;) T y-a’ (13)
In our case sab(a+b)
abla +0) - :
Ve @ 6abt 52’ (14)

according to the relation (13), we obtain that

_— log(a + 3b) — log(b + 3a) ’ (15)
logb —loga

1 ‘ ,
where T € (0, 5) Namely, the following inequality is true:

log(a + 3b) — log(b + 3a)

0< logb — loga

<%, b>a>0. (16)

Index zg is determined by the relation: zp =1 —T.

30, To estimate the complementary mean value for the mean M(a, b),

and the reciprocal mean value for the mean K [M (a, b)] there is the following
calculation:

K[M(a,b)] = K[H(A,H)]

2 a2
i) - 2
A
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and
—_ A
RIK[M(a,b)] = B[ % M(a,)]
H H
= 3 RIM(a,b)] = 3 A(4,H)
= 2 Tta,b),
where A(a,b) = A(A, H). Finally
_ A . H_
K[M(a,b)] = i M(a,b) and R[K[M(a,b)]} = i Aa,b). (17)
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3A EIHA CPEIHA BPEIHOCT HA CE'MEHTOT
[a,b) BO KOHTEKCT HA KOMIIVIEMEHTAPHUN
M PEIIMIIPOYHU CPEIVIHV

Josar B. Maaemesux

Peszuwme

Bo BOBemZHMOT Hei ce HaBeLyBa, ’HapalleylorpaM Ha CpeauHn” On
tpymotT [1], u cpemunn (5) ox Tpymor [2]. IlaneHu ce oxpenbure Ha
cpenunara (5) Ha rpadukoT Ha ¢yEkumjaTa y = Mg(a,b), co npec-
MeTyBamhe Ha HUBHUTE .KOPDECHONEHTHM WHIEKCH Ha TOj rpa¢uk. Bo
KOHTEKCT Ha HaCJIOBOT MHTepIpeTupaHa € u cpemunara K[M(a,b)].
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