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Some new integral inequalities of
Hermite-Hadamard type for
(log, (o, m))-convex functions on co-ordinates

Bo-Yan Xi and Feng Qi

Abstract. In the paper, the authors introduce a new concept “(log, (a, m))-convex
functions on the co-ordinates on the rectangle of the plane” and establish some
new integral inequalities of Hermite-Hadamard type for (log, (o, m))-convex func-
tions on the co-ordinates on the rectangle from the plane.
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1. Introduction

The following definitions are well known in the literature.
Definition 1.1. A function f: I C R = (—o00,+00) — R is said to be convex if

fOz+ (1= Ny) <Af(x) + (1 =) f(y)
holds for all z,y € I and X € [0, 1].

Definition 1.2. If a positive function f: I CR — (0, 00) satisfies
FOz+(1=Ny) < fA2) ),

for all z,y € I and X € [0, 1], then we call f a logarithmically convex function on I.
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Definition 1.3 ([8]). For f:[0,b] — R and m € (0, 1], if
[tz +m(1 —t)y) <tf(x) +m(l—1)f(y)

is valid for all x,y € [0,b] and t € [0,1], then we say that f is an m-convex function
on [0, b].
Definition 1.4. [(9)] For f :[0,b] — R and (a,m) € (0,1] x (0, 1], if

fte +m(1 —t)y) <t*f(z) +m(l —t)f(y)
is valid for all z,y € [0,b] and ¢ € [0,1], then we say that f is an (o, m)-convex
function on [0, b].

Definition 1.5 ([4, 5]). A function f : A = [a,b] X [c,d] € R? — R, with a < b and
c < d, is said to be convex on the co-ordinates on A if the partial functions

fyila, )] = R, fy(u) = f(u,y) and  fo:fed] =R, fo(v) = f(z,v)
are convex for all z € (a,b) and y € (¢, d).

Definition 1.6 ([4, 5]). A function f : A = [a,b] X [¢,d] C R? — R, with a < b and
¢ < d, is said to be convex on the co-ordinates on A if the partial functions

flz+ 1=tz y+ (1 - Nw)

S tAf(z,y) + 11 = N f(z,w) + (1= DA (z,y) + (1 = )1 = A) f(z,w)

holds for all ¢, A € [0,1], (z,y), (z,w) € A.
Definition 1.7 ([3]). For some (g, m1), (a2, m2) € (0,1]2, a function f : [0, b] x [ d] —
R is said to be (a1, m1)-(ae, m2)-convex on the co-ordinates on [0,b] x [0, d], i

flta4+mi(1 —t)b, Ae + ma(l — X)d) < t** A2 f(a, c) + mat® (1 — A*?) f(a, d)

+m1(1 —t*)A2f(b,c) + mimo(1 —t*)(1 — A*?) f(b,d) (1.1)

holds for all ¢, A € [0,1] and (x,y), (2, w) € [0,b] x [0,d].

Now we recite some integral inequalities of Hermite-Hadamard type for the
above-mentioned convex functions.

Theorem 1.1 ([6]). Let f : Ry — R be m-convex and m € (0,1]. If f € L([a,b]) for
0<a<b< oo, then

’ . fla) +mf(b/m) mf(a/m)+ f(b)
b—a/a f(x)dx<m1n{ 5 , 5 }

Theorem 1.2 ([7, Theorem 3.1]). Let I D Ry be an open real interval and let f : I — R
be a differentiable function on I such that f € L([a,b]) for0 < a < b < oco. If [f'(x)]?
is (a,m)-convex on [a,b] for some given numbers a,m € (0,1] and g > 1, then

101 P ] <50 (8) el o

e ) ]}
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where

s W(‘”i)
and

1 a’+a+2 1
Vg = — .
T e+ D)(a+2) 2 20

Theorem 1.3 ([4, B, Theorem 2.2]). Let f : A = [a,b] X [¢,d] be convex on the co-
ordinates on A with a < b and ¢ < d. Then

(505 <l [ (50 e
e [ ()]
S(ba)l(dc)/ab/cdf(:v,y)dydm
L reve )
+dic</Cdf(a,y)dy+/cdf(b,y)dy>]

< 1@+ F0,0) + f(a.d) + £(6,4)].

For more information on this topic, please refer to [I, 2 10, [T, 12 13| 14} 5]
and closely related references therein.

In this paper, we will introduce a new concept “(log, (o, m))-convex function on
the co-ordinates” and establish some integral inequalities of Hermite-Hadamard type
for functions whose derivatives are of “co-ordinated (log, (a, m))-convexity”.

IN

2. A definition and a lemma

Motivated by Definitions to we introduce the notion “co-ordinated
(log, (v, m))-convex function”.

Definition 2.1. A mapping f : [0,b] X [¢,d] = Ry = (0,400) is called co-ordinated
(log, (o, m))-convex on [0, b] x [¢,d] for b > 0 and ¢,d € R with ¢ < d, if

[tz + (1 =1)z, Ay +m(l = Nw) < [Af(z,y)

+m(l =A%) (@, w)]'NF(z,9) + m(l = A) f(z,w)]' (2.1)

holds for all ¢, A € [0, 1], for all (z,y), (z,w) € [0,b] X [¢,d], and for all m,« € (0, 1].
Remark 2.1. Tt is clear that, for all ¢, A € [0,1] and (x,y), (z,w) € [0,b] X [¢,d] and
for some m, « € (0,1],

N f @, y) +m(1 = X)) fz, w)] N f(z,9) +m(l =A%) f(z,w)]

<A f(x,y) + mt(1 = AY) f(ax,w) + (1 =AY f(z,y) + m(1 —t)(1 = X\¥) f(z,w).
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If the function f is co-ordinated (log, (a, m))-convex on [0,b] x [c,d], then, by
taking (o1, m1) = (1,1) and (a2, m2) = (o, m) in Definition [1.7] we easily see that it
is also co-ordinated (1, 1)-(a, m)-convex on [0,b] X [c,d].

In order to prove our main results, we need the following lemma.
Lemma 2.1. Let f : A = [a,b] X [¢,d] € R? — R have partial derivatives of the second
order. If aa;gy € L(A), then
4 9f(a, C) — 3f(aa d) — 3f(b7 C) + f(bv d)
(b—a)(d—c) 4

, d
_ﬁ/ [Sf(:c,C)—f(w,d)]dm—ﬁ/‘ 3f(a,y) = f(b,9)] dy

+(ba)1(dC)/ab/cdf(m,y)dydx}

- /1 /1(1 +20) (1420 f7, (ta+ (1 = )b, de+ (1 = N)d) dtd A, (2.2)
0 0

S(f) =

Proof. By integration by parts, we have
11
/ / (14 26)(1+ 20) £ (ta + (1 — )b, Ae + (1 — \)d) dtd A
o Jo
1

N /(1+2)\){(1+2t)f;(ta+(1—t)b,>\c+(1—/\)d)|

b—a

t=1
t=0

—2/0 f;(ta+(1—t)b,>\c+(1—/\)d)dt} dA

:_b1a{/01[3(1+2)\)f;(a,>\c+(1—A)d)

—(1+20) f1(b, Ae + (1 — A)d)] d A

1 1
72/0 /0 (1+2>\)fy(ta+(1t)b,)\c+(1)\)d)dtd/\}

1
- (b_a)(d_c){?’(l +20) f(a, Ac + (1 = A)d)

(1420 f(b, A+ (1= N

A=0
—6/1f(a,)\c+1—/\)d)d/\+2/1f(b,)\c+(1—)\)d)d)\
0 0

—2/01(1 +20) f(ta+ (1 — )b, Ae + (1 — Nd)| o d ¢

+4/01 /Olf(ta+(1 — )b, Ae + (1 —A)d)dtdA}
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1
= a0 30 ~3f(ad) 0.

—6/0 f(a,Ac+(1—)\)d)d)\+2/0 F(bAe+ (1= A)d)dA
—6/ f(ta+(1—t)b,c)dt+2/ fta+ (1= )b, d)dt
0 0

1 1
+4/0 /0 Flta+ (1 —t)b,Ae+ (1= N)d)dtdA|.

After further making use of the substitutions = ta+ (1 —¢)b and y = Ac+ (1 — A)d)
for t, A\ € [0, 1], we obtain ([2.2]). Lemma is thus proved. O

3. Some integral inequalities of Hermite-Hadamard type

Now we turn our attention to establish inequalities of Hermite-Hadamard type
for (log, (o, m))-convex functions on the co-ordinates.

Theorem 3.1. Let f: Rg Xx R — R be a partial differentiable mapping on Rg x R and
7, € Li(la, 2] x [e,d]) with 0 < a <b and ¢ < d for some fized m € (0,1]. If | f2 ‘q

is co-ordinated (log, (v, m))-convez on [0, 2] x [e,d] for ¢ > 1 and o € (0, 1], then
22(1-1/q)
6(a+1)( +2)]

d\|? d\|1Ye
1! 1
4 b, L .
Tay (a, ”l) Iy( 77”) }

Proof. By Lemma Holder’s integral inequality, the (log, (o, m))-convexity of

| J’D’y ? and the GA-inequality, we obtain

1S <

s {7(30[ +4)| £, (a,0)|" + Tma(2a

+3) +5(3a+4)| £1,(b,0)|" + 5m (20 + 3)

|<// (L+2t)(142X)|f7,(ta+ (1 — )b, e+ (1 — N)d)| dtd A

< (/ / <1+2t><1+2A>dtdA)1 l/q[/01/01<1+2t><1+2x>
x| fi, f(ta+ (1= £)b, Ac+ (1 — A >d>\thdAr
<z [* o on vl ol
D aor
o) o}

1 1
< 22(1—1/q){/ / (T+2t)(1+2)) [t)\a‘f;/y(a, c)|q
0 0

+m(l = A)|f

+m(1 — A%)
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d 1 q
(e )|+ 00l 0]

. d q 1/q
Foy (b )| [ dedA
22(1-1/q)

e v (R ATy
4(5)

e J q11/q
Ty E? .
Corollary 3.1.1. Under the assumptions of Theorem[3.]), if ¢ =1, we have
" d
Ty ava

d
()]

q
+mt(1 — A%)

Fm(l— 1)1 — A%

q
+Tma(2a + 3)

+5(3a +4)| f2, (a, d)|* + 5m(2a + 3)

This completes the proof of Theorem

1
1S(f)l < 6(a+1)(a+2){ (Ba+4) | oy (@ c)| + Tma(2a + 3)

(304—&—4’ (b,c)| + 5m(2a + 3)| f2

Corollary 3.1.2. Under the assumptions of Corollary[5.1.1},
1. if m =1, then

1
U< 5

STy 760+ Dl (0] + Taa + )| 12 a.d)

+5(3a -+ 4) |12, (0.0)| + 520 + 3)| 11, (b, )| |

(o)
e8]

IS(F)] < o= [49| (a,¢)| + 35| 2 (a,d)| + 35| 2 (b, )| + 25| £2, (b, d)

2. if a =1, then

1
S 55 [ 49175 0.0 + 350

+ 35|12, (b, ¢)

3. z'fmzazl then

b,d)].
Corollary 3.1.3. Under the assumptions of Theorem [3.]),
1. if m=1, then
92(1-1/q)
[6(a + Dia + 2177

S()] < 730+ 2)| £2, (0, )|

+ 70200+ 3)| f1, (b, )| +5(3a +4)| £, (a,d)|" +5(2a + 3)| f1, (b, d)]q} v
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2. if a =1, then

S < 1337z [912 a0+ 350 12, (. c)

()]
zy\ ) .
Theorem 3.2. Let f : Ry x R — R be a partial differentiable mapping on Ry x R and
vy € Li([a, L] x[e,d]) for 0 < a <b, c <d and some fived m € (0,1]. If | g’c'y|q is
co-ordinated (log, (o, m))-convez on [0, 2] x [¢,d] for ¢ > 1 and some « € (0, 1] with

q>r>—1, then

(2g—r—1)/(¢—1) _ _ 1-1/q
S(f)] < [(3 1)(q 1>}

q

+ 35| 1!, (a,d)|* + 25m

2q—1—1
1/q
% {4(0(4— 1)(a+21)(r+ 1)(7"—|—2)] {(

d\|? 9
()| ros

. d\ |9 1/q
SN

Proof. By Lemma Holder’s integral inequality, the (log, (o, m))-convexity of

| eyl ? and the well known GA-inequality, we obtain

2r3™ 437 1)

X {(304 +4)|f2,(a,c) " + ma(2a + 3)

—2r) [(3a +4)| £, (b, )|+ m (20 + 3)

|</ / (L4 26)(1+2X) | f2, (ta + (L = )b, Ac + (1 — A)d) | dtd A

1,1 1-1/q 1 pl
(q—=r)/(q—1) r
<</O/O(1+2t) (1+2)\)dtd)\) [/0 /0(1+2t)
><(1+2)\)|f;’y (ta+(1—t)b,Ac#—(l—/\)d)fthd/\} '
(3(2q—7‘—1)/(q—1) ~1)(qg— 1)>1—1/q{ 1,1 .
g( CyE— /0/0(1+2t) (1+2X)
qqt
(o)
1—t 1/
1 <b,d) q] dtd)\} '
(32a—r=1)/(a=1) _1)(g — 1)\ "4
(Tt [ [
d
o)

X [Aa|f;/y(a, o) +m(1 -\

X [)\O"f;é/(b, o) +m(1 -\

x(1+2X) [t)\a}f;’y(m )" +mt(1 — A
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d
:;ly <ba m>

((3(2q—7-—1)/(q—1) —1)(qg— 1)>11/q

N 2g—r—1

q 1/q
+(1 =N f2, (b, o)) +m(1 —t)(1 = A*) }dtdA}

x <4(a T (ot 21)(r T+ 2)>1M {(

q
(a d) >+(3T+2_5
m
23]
Ty ) m .
Corollary 3.2.1. Under the conditions of Theorem[3.3, if r =0, we have
3(2q71)/(q71) -1 -1 1-1/q 1 1/q
s < (! o=l SN, S
2 — 1 2a+1)(a+2)
d q
:;/y (a7 m)
q11/q
L))

2r3" Tt 4 37 1 1)

X <(3a +4)| 2 (a,0)|" + ma(2a+ 3)| £

—2r)<(3a+4| bc| + m(2a + 3)

The proof of Theorem [3.2]is complete.

X [(304 +4)|f2,(a,0)|" + ma(2a + 3)

(3a+4| | +m(2a +3)|f.

Corollary 3.2.2. Under the conditions of Theorem[3.3
1. ifm=1, then

(32a—r=D/(a=1) _1)(g—1)]' "1
2g—r—1

1S(f)] < [

1/q
\rverae ey (e e[

+ 4|50, 0] + a2a +3)| 12, (a, )|’

(3772 5 20)[Ba+ 4) £, 00" + (20 + )| £, "q}}l/q;

2. ifa=1, then

(2g—r—1)/(g—1) _ _ 1-1/q 1/q
|S(f)|<<(3 zq_r_ll)(q 1)> (24<+11><+2>)

X {(2r3r+1 +3" 1) {7‘f;’y(a,c) !

+ (32 -5 —2r) {7|f;’y(a, d)|?
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3. ifm=a=1, then

(2g—r-1)/(a—1) _ _ 1-1/q 1/q
S(f)] < <(3 2q_r_11)(q 1)> (M)

{3 e D[ ol + 5|00l

32 5 —2r)|7|f 5 )| v
+( ) |71y (a, )" + 5] £, (b, d)] :

Theorem 3.3. Let f: Ry x R = R be a partial differentiable mapping on Ry X R and
7, € Li(la, 2] X [e,d]) for 0 < a < b, ¢ < d and some fired m € (0,1]. If | ;,y‘q is
co-ordinated (log, (e, m))-convex on |0, %] x [¢,d] for ¢ > 1 and some o € (0,1], then

(3a=1/(a=1) _1)(q — 1) 2(1-1/q) 1 1/q , .

sl < ( - ) (asy) el
b |4 AN
o) (v

Proof. By Lemma Holder’s integral inequality, the (log, (o, m))-convexity of
|£7.|%, and the GA-inequality, we obtain

+ ma + |2, (b, )" + ma

|<// (14 26)(1+ 20| £, (ta + (1 — )b, Ac + (1 — A)d)| dtd A

1-1/q
< // (14 2t)7/@=D (1 4 2))9/ (@~ 1>dtdA>

(
V/‘ yf(ta+ (1= 1)b Ac+(1—A )d)’thd/\r/q

- <(3(2q 1)/(g—1) _ 1)(q_ 1))2(11/‘1)

2 — 1
(] [ Primorsma - (o 2]
q]ltdtdx}uq

11 d
fzy <b7 m)

- <(3(2q1)/(q1) _ 1)(q _ 1))2(1_1/‘1)

AL Lsor oo
)

+(1 =N f2, (b, 0)|T +m(1 — ) (1 — AM)|f
(3(2q—1)/(q—1) _ 1)(q_ 1) 2(1-1/q) 1 1/q
:< 21 ) ( a+1> [’f

X [A“’f;'y(b, o) +m(1— A
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b\ |4 d\ |9 1/q
" e " _
fmy (a7 m> fxy <b7 m> :| .

The proof of Theorem [3.3]is complete. O

+ma

+ ’f;'y(b, c)|q + ma

Corollary 3.3.1. Under the conditions of Theorem[3.3, if m = a =1, then

(2¢—1)/(g—1) _ _ 2(1-1/q) 1/q
s = (B2 0= D) (1) g

" q " q " q /4
+ | )|+ | 1, 00"+ e

Theorem 3.4. Let f : Ry x R — Ry be integrable on [0, 2] x [e,d] for 0 < a < b,

’ m?2

¢ < d, and some m € (0,1]. If f is co-ordinated (log, (cr, m))-convex on [0, 2] x [c, d]
for a € (0,1], then

_al_c/d/bﬂz,y)dzdy

( ey >/b{( 9zt 05 (o) |0+ e
< [ et e mee (a2 g0+ mee -0 (L) ) ay
. (a+11>( >/b{f( 0 +me =01 (o) |40+ e

x /cd{f<a,y>+f<b,y>+m(2“ - 1)[f<a, i) +f(b,gl>”dy
< s {E(f@a tmer -0 (a ). 100
+m(2”‘—1)f<b,;>>+m(2a—1)L<f(a7:l>+m(2“—1)f(a7732>,
02) om0 )}

><{f(a,c)+f(b,c)—|—m(2a—1)[f< >+f< )]+m(2 -1)

Jrlois) #s(0n) o =0(s(oa) =5 (05a)) |

where L(u,v) is the logarithmic mean defined by

v—u y
— u#v
L(u,v) ={ Inv—Inu’ ’

u, u=v.
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Proof. Putting y = Ac+ (1 — M\)d for 0 < A < 1 and using the (log, (o, m))-convexity
of f, we have

flzyy) = fx, e+ (1= N)d) < X¥f(z,¢) +m(1 — /\a)f<a:, :i) (3.1)
for all (z,y) € [a,b] X [¢,d], t =%, and 0 < A < 1.

Similarly, setting © = ta + (1 — ¢)b for 0 < ¢ < 1 and using the (log, (o, m))-
convexity of f with 0 <¢<1and A\ = % in (2.1]), we obtain

fla,c) = flta+ (1-1)b,c)
< g [t emer 01 (a 2] [ro.a cmer - nr(5.2)]

and

d d 1 d
m m @ m
From inequalities (3.1) to (3.2]), we have

iais | [ fewaravs g [ st o e

—A”‘)f(x,;i)} dzd) = (l)lb_a)/ab[f(x,c) (- 1)

xf(x;m dz < 2%; 5 /01 {f(mc)—l—m(?a—l)f(m;)]t (3.3)
X [f(b, c) +m(2% — 1)f<b, ]l_t +m(2% - 1) {f (a, i) +m(2¢

p{a )] (5 ) (5 5)] Ve

It is obvious that

Q
+

S

U+ v
5

1
/ u'v'7tdt = L(u,v) and L(u,v) <
0

By (3.3) and (3.4)), we acquire

(ba)l(dc)/cd/abf(x,y)dmdy
1

< T {L(f(w) 4 m(2 — l)f(a, ;),f(b, c) +m(2% — l)f(b, ;))

e (o £) (o ) (s 8) (e )

(3.4)
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< M{f(mcwf(acwm(? -1 H“ 7701) +f<b’ ;)]

o) () e (o) 102}

Similarly, one has

< g / /[ (0,) + m(2 —1)f<a )} 70+ w2 -1
) e )
s+ w7 (0 2) ) ay < g [tan + 500

o 2) Ao e (o

+m(2% — 1)f<a, :L) +AYf (b, e) +m(l — /\“)f(b, i) +m(2% — 1)

X [Aaf<a, ;) +m(l - Aa)f(a,n‘fz) +Aaf(b,;) +m(l - A%)

y f<b, nf;ﬂ dX= M{f(amwrf(bm) +m(2°

)
o) o) o) 2)
R Re)))

Theorem [3.4] is thus proved. O
Theorem 3.5. Let f : [0, 2] x [¢,d] C Rg x R — R be integrable on [0, -2] x [c, d] for

0<a<b,c<d, and some fitred m € (0,1]. If f is co-ordinated (log, (o, m))-convex
on [0, 23] x [e,d] for a € (0,1], then

a+b c+d 1 b c+d o c+d 1/2
(2 5) < [ 55 o5

1/2
x{f<a+bx,c+d)+m(2al)f(aerx,Cer)} dx
2 2m

e [ () v (1322
e

— 2a+1
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i [(E3%) e (2222
< 22a+1(b_1a)( — / ' / b{f(x,y) +2m(2° — 1)f<x,ffl>

st =17 (o 2 ) 4 | S+ mize - g (2, L)) v

X |:f((1+b—x,y)_|_m(2a _ l)f(a‘Lb—iUng)T/Q
ey [f (”” i) m(2 1)f<x, 752)} v

1/2
X[f(a+bx,y>+m(2a1)f(a+bx,y2)} }d:z:dy
m

m

< g |, [Fen+mie s 2)
+m2(2% — 1)2f(x, 732)] dzdy.

Proof. Using the (log, (o, m))-convexity of f, we have

f(a;b,“;d> :f(;(m+(1—t)b+(1—t)a+tb),cgd)

1/2
< 2% [f(ta+ (1—t)b, c;d) +m(2* — 1)f<ta+ (1—t)b, C;;ld)]

x {f((l —t)a + tb, C—i;l)+m(2a B 1)f((1 atih C;T_’f)] 1/2

for all t € [0, 1].
Integrating on both sides of the above inequality on [0,1], from the GA-
inequality, and by the (log, (o, m))-convexity of f, we reveals

f<a+b,c+d> :/1f<;(ta+(l—t)b+(1—t)a+tb),C—;d)dt
0

2 "2
1 1/2
< 2% i [f(ta+ (1 —t)b,CJ;d> +m(2° - 1)f(ta+ (1 - t)b, ngnd)]
1/2
x[f<(1—t)a—|—tb,CJ2rd>+m(2“—1)f<(1—t)a—|—tb,c;;;l>} dt

s L) (o)

1/2
x[f(a—i—b—x, C‘Ld)+m(2a _ 1)f(a+b—x7c+dﬂ da
2 2m
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) e, )
[ledpern-nas-seo

s 1
oo
(-
e

m(2® — 1)f 21 Ae+ (1= N)d+ (1— e —l—/\d])}dxd)\
bl // e+ (1— A)d) +m(2" 1)f< Mm“d)
+m(2° 1[( A ) m(2" 1)f< (1= 22+Ad)]}dxdx

IS

+2m(2°‘—1)f< gL>+m(2 —1)2f<as,rg2>}dxdy.

Similarly, we obtain
esnes9) 2 (e
e (21 w)}m
e
s [l o)
<=ty + <2a—1>f(<1—t>a+tb,i)]l/2
s )£ (ta+ (0= 08 2 ) w7 (1 0= on 2] v

{f((l t)a + tb, )+m(2 1)f<(1 t)a +tbnz)]l/2}dtdy

sl [{leoeme ()]

{f( +b—zy) +m2* —1)f (+b— y)}

+m(20‘—1)[f( gl)+m(2a—1)f(x,n‘z>y
x[f(a—f—b—%gl)—km@ —1)f(a+b—x7nf2>r/2}dxdy
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1 4o y
< 2m (2% — 1 =
+m?(2% — 1)2f(x, yQ)] dzdy.
m
The proof of Theorem is complete. O

Corollary 3.5.1. Under the conditions of Theorems[3.4] and[3., if m = 1, then
a+b c+d 1 1 b c+d c+d\1"?
i L R -r= _

UG R = A UG o LG o
1 4 la+b
+d_c/c f( 5 ,y>dy}
1 b c+d 1 4 la+b
L) ()
1 d b
<
< o= | [ fewdedy
b

1 «
SQ(QH)([)_@)/G [f(ZE,C)—F(Q —1)f(l‘,d)]dx

d
%gid/“uﬂmeww»dy

1
< Z
-2

+

b
)/[ﬂ%®+@“—0ﬂ%®hm

d
+ g | e+ 1G]y

) Je
< gy (U@, 00.00,0) + 2 - V(S ), 10.0)

Ifm=a=1, then
a+b c+d 1 1 b c+d c+d 1/2
< — _
(55 <aloma [ (o) (aro-n50)]ae
1 d a+b
+d_C/C f( 5 ,y)dy}
_17 /bf c+dd+ 1 /df a+b d
=olb—a ), I\ T2 )T ). o Y)Y

Sw—@b—@/jfﬂx’y)d“y
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1

1 b d
<iﬂhﬂwé[ﬂmd+f@@ﬂdx+%d_dlzLﬁmw%ﬂ@wﬁw

g1{bialﬁﬂm@+fm@ﬂdx+diclﬁﬂmw+fwwﬂm}

< {r@o+ f@d) + 1.0 + 10
FL(f(a, ), f(b.)) + L(f(a,d), [ (b,d)) }

<

[fla,c) + fla,d) + f(b,c) + f(b,d)].

] =
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