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A REVERSE MULHOLLAND-TYPE INEQUALITY IN
THE WHOLE PLANE WITH MULTI-PARAMETERS

Michael Th. Rassias® and Bicheng Yang

By introducing multi-parameters, and applying weight coefficients, we prove
a reverse Mulholland-type inequality in the whole plane with a best possible
constant factor. Moreover, the equivalent forms and a few particular cases
are also considered.

1. INTRODUCTION

Letp>1,%+%=1,am,bn20,

0< iafn<oo and O<ibz<oo.

m=1 n=1

We have the following Hardy-Hilbert inequality (cf. [1]):

- 00 1/p 0 1/q
Am by 7T
(1.0.1) Z Z m4+n < sin(m/p) (Z afn> (z:l b%) ’

n=1m=1 m=1

with the best possible constant factor m The Mulholland inequality with the
same best possible constant factor m was provided as follows (cf. Theorem
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343 of 1], replacing 2= 22 by q,,,, by,):

. oo ap l/p 00 bq 1/q
1.0.2 —n_ n .
(1.0.2) UZQWZQ ln mn sin(ﬂ/p) <7n2_2 ml_P> (7;2 nl—q>

The inequalities (1.0.1)-(1.0.2) are important in the field of analysis and its appli-
cations (cf. [1], [2]).

In 2007, the following Hilbert-type integral inequality in the whole plane was
presented ( cf. [3]):

/ / 1+ z+1/ d dy

oy < Gy ([ M@ /_O;e‘*ny(y)dy)é,

where, the constant factor B(3, %) (A > 0, B(u,v) is the Beta function) is the best
possible. Some extensions of (1.0.1)-(1.0.3) as well as other types of inequalities
were established in [4]-[29].

In 2016, Yang and Chen [30] obtained the following extension of (1.0.1) in
the whole plane with multi-parameters:

Z Z e < 2B (M, \2)

In|=1|m|=1 (Jm — §|+|n

o0 o0
(1.0.4) | D0 Im =gt an L T T T |

Im|=1 In|=1

=
Q

where the constant factor 2B (A1, A2) (0 < A1, A2 < 1L, A1+ X =\ En€(0,3]) is
the best possible. Another result on this kind of inequalities was provided by Xin
et al. [31].

In the present paper, by introducing multi-parameters and applying weight
coefficients, we obtain a reverse Mulholland-type inequality in the whole plane
with a best possible constant factor similar to the reverse of (1.0.4). Moreover, the
equivalent forms and a few particular cases are also considered.

2. SOME LEMMAS

In the sequel, we shall assume that 0 < p < 1 (¢ < 0),
_0<>\17)‘2 < 1_07 )\1+)\2_>\ap2 1)

1 1
(2.0.5) arccos /1 — — <~ <m—arccos /1 — —(y=a, ),
V' op Voo

1,
p

*:].7O'ER:(—OO7OO),
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and ¢ € (—1,1), satisfying

1 1

(2.0.6) Eﬁjﬂgﬁ_lgcgl_ﬁﬁiagﬁ

((¢,v) = (& @) or (n,3)). In particular, for p = 1, it follows that o = § = 5 and
§=n=0.

Remark 1. In view of (2.0.6) we have
p(L £ (A F cosy) = 1,(C,7) = (&) (or (n,5)).

We define

2(\ + 20) csc? vy
M+o)(A+0)

207)  hy() = € Ry = (0,00) (7= a, ).

For |t| > 1 (t =x,y),(C,v,t) = (§,a,x) (or (n,8,y)), we set the following functions

Acq(t) = [t = ¢l + (t = ) cos,

and
o [min(npAg(@).InpAy s
B 9) = fac(in pAg o (@), In p Ay ()} 77

Lemma 2.1. Define two weight coefficients as follows:

oo

wh ) H(m,n) In™ pAg o (m) "
(209 D)= |nz_2 Ay p(n) Int=> pAn,B(n)7‘ N

> H(m,n) In™pA, z(n)
(2.0.9) w(A1,n) = —— ,Inl € N\{1},
|mz;2 Aga(m) n'=™ pAg o (m)
where
Z R Z +...+Z... (j:m,’fl)~
lil=2 j==2 i=2

Lemma 2.2. (¢f. [31]) Let us assume that g(t) (> 0) is strictly decreasing in
(1,00), satisfying

1

We have

(2.0.10) /2 h g(t)dt <Y g(n) < /1 b g(t)dt.
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If (<1)ig(t) > 0 (i = 0,1, € (3,00)),
| swaer,,

then we have the following Hermite-Hadamard inequality (cf. [32]):

(2.0.11) > gn) < / g(t)dt.
n=2 %
Lemma 2.3. For \; > —0,—0 < Ay <1 — g, the following inequalities are valid:
(2.0.12) hg(A1)(1 —60(A2,m)) < w(Aa,m) < hg(A1),|m] € N\{1},
where

In p(2+4n)(1+cos B)

_ Mto)(A+o) /T (min{1, u})7ur>—1
O(r2,m) = N+ 20 | (max{L, u])>+ du
1
2.0.13 - ofl———— e
( ) <1n)\2+<7 PAg,a(m)> ( )

Proof. For |m| € N\{1}, we set

1) . [min{ln pA¢ o (m),In p(y — n)(cos 5§ —1)}]° B
HO09) = Gin pAg a(m), T ply — mleon — DI Y < 70
@)  [min{ln pA¢ o(m),In p(y —n)(cos 5+ 1)}]7
HE0m) = fnaocin pAg (), Inpy — ) (eos B+ DyPee Y 7 1
wherefrom,
Wy min{lnpAe o (m),Inp(y + n)(1 — cos 5)}]7
A —8) = (i pg (), Iy + 1)1 —cos B3P Y >
Then we deduce that
B = H(l)(m, n) In™M pAg o(m)
“Oom) = D G eos B— 1) g — ) (con 1)
i H® (m,n) In** pAe o (m)
“— (n—mn)(cos B+ 1) In' "2 p(n — n)(cos B + 1)

B In™ pPAg¢ o(m) i H(l)(ma —n)
N 1—cosp (n+n)In' =2 p(n + n)(1 — cos B)

n=2

In** pAg o(m) i H® (m,n)

(2.0.14) T T cosp = (n =)' p(n —n)(1 + cos )
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By the fact that Ay > —0, —0 < A2 < 1—0 (A1 + Ay = \), we obtain that for
y>1,1=1,2,
H (m, (=1)"y)
[y — (1)) In' =2 ply — (=1)"n][1 4 (—1) cos B]
1
[y — (=1)in)(In pAg o (m)) 7 In' =227 p[y — (=1)in][1 4 (=1)¢ cos ]

Ly = (1)1 + (~1) cos B] < Ag o(m)

(InpAg o(m))”
[y — (—1)in] "% ply — (=1)ig][1 + (—1)7 cos B]

[y — (=1)"n][L + (1) cos f] > A¢ o (m)

are strictly decreasing in (1,00). By (2.0.14) and (2.0.10) we get

In* pA > HY (m, —y)d
whgym) < P ¢.a(m) / ke (m, —y)dy
L—cosB Ji (y+n)In'"* p(y+n)(1 - cospB)

In™ pAg o(m) /°° H® (m,y)dy
L+cosB  Ji (y—n)ln'* p(y—n)(1+cosp)

Setting

_ Inp(y +n)(1 — cos B) (u _ Inp(y —n)(1+ Cosﬁ))
In pAg o (m) In pAg o(m)

in the above first (second) integral, in view of Remark 1, by simplifications, we

obtain

1 1 > (min{1, u})7ur !
whe,m) < (1 —cosf3 * 1+COS,3) /0 (max{1, u})+e "

o )\1—1

1
= 2CSC2B (/ U>\1+U_1du +/ %d’u,) = hﬁ()\l)

0 1
By (2.0.14) and (2.0.10), similarly, we have
In™M pAe o o HO (m, —y)d
wgym) > I PAsalm) / 7 m, —y)dy
L—cosf Ja (y+n)In""" p(y+n)(1 - cosf)

H® (m,y)dy

0N pAga(m) /°°
l1+cosB  Jy (y—mn)In"* p(y —n)(1 + cos )
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> 9esc? o (min{Lu})"u’\l_ld
2 Zoscf petneosp)  (max{l,u}) e "
In p(2+7) (1-cos B)
InpAg o (m) (min{l,u})”u)‘lfl
= hg(A\;) — 2csc? d
p(A1) — 2csc 5/0 (e (L, a]re

= hg(A1)(1—0(A2,m)) >0,
where 6(A2,m) is as in (2.0.13). It follows that 6(A3,m) < 1 and for
A a(m) > (24 n)(1 + cosf),

we have

In p(2+m)(1+cos B)

(M +0)(A2+0) / X
0 = o1y
0 < 6O(A2,m) N+ 20 ; u u
A +o [Inp(2+n)(1+ cospB) Aate
A+ 20 In pAg o (m) '

Hence, (2.0.12) and (2.0.13) are valid. This completes the proof of the lemma.

Similarly, we obtain the lemma below:

O

Lemma 2.4. For Ao > —0,—0 < \; < 1 — g, the following inequalities are valid:

(2.0.15) ha(M)(1 = 0(A1,n)) < @w(A,n) < ha(Ar),|n| € N\{1},
where
o = Qitalle+to) PR (min{1, u})uM !
L= A+ 20 0 (max{1,u})*e
1
2.0.16 = 0 — | eqn.
( ) <ln)\1+0' pAn’ﬁ(’n,)> ( )

Lemma 2.5. If (¢,v,k) = (§,,m) (or (n,B,n)), then for e > 0, we have

(2017)  Ho(Cy) = Y ln_A(k)
k=2 ¢y

Proof. By (2.0.11), we get that

- ey 1)
H.(¢,v) = k:;2 (k—¢)(cosy —1)

n ¢ p(k —¢)(cosy+1)
Z (k—¢)(cosy+1)

k=

T pAcn (k) _ é(Q cs®y+o(1) (e —0%).
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> pk4+¢)(1 —cosy)  In~'7% p(k —¢)(cosy + 1)
z_:{ k+C (1 — cos) + (k=) (cosy+1) }

[ Doty O —om) | B0 - Glomn 1]

(y+ Q) (1 —cos) (y = Q)(cosy +1)

I~ p(§ +¢)(1 —cosy) | I~ p(3 = )(1 +cos7)
1 —cosy 1+ cosy

1
€
1 1 1
- 1 — 07).
8(1—COS’7+1+COS’)/+01( )> (¢ )
By (2.0.10), we derive that

o= [ e+ (1 —cosy)  InT T p(n — ¢)(cosy + 1)
€ = X Gty e e
™1 p(y + Q1 —cos7) I ply — O)(eosy + 1)
g /[ GO0 -cos7) (- Olcosy 1) ]dy
_ 1[1H_50(2+<)(1—6087)+ln_5p(2—é)(1+cosv)}
g

n=2

1 —cosvy 14 cosvy

1 1 1
- = 1 — 0h).
€ (lcosv+ 1+COS’}/+02( )> (¢ )

Hence, (2.0.17) is valid. This completes the proof of the lemma.

3. MAIN RESULTS AND SOME PARTICULAR CASES

Setting the constant

2(\ + 20) csc?/P Besc? 1 a
3.0.18 ko s(A1) = hYPON)RYI(N) = ,

and using the kernel
[minIn pAc o (m), In pAy 5(n))]7
[max{In pA¢ o(m),In pA, 5(n) Ao’

H(m,n) =
it follows that
Theorem 3.6. If an,b, >0 (|m|,|n| € N\{1}), satisfying

% (1-X1)—1

(Aga(m))t=r "

0 <

Im|=2

0 <

i it~ pAmB (n)

n|=2
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then we have the following reverse equivalent inequalities:

I = Z Z H(m,n)amnb,

In|=2 |m|=2

oo 111]9(1—)\1)—1‘0145 (m) P
> ko p(A 1—-0(A2,m 2 ab
sO0) L;; O )
0 1nq(1_’\2)_1pA (n) ‘
3.0.19 X 0 pa |
(3019 L; (A ()

B 00 lnp)\z—lpAnﬁ(n) 00 i
J1o= {Z A, 5(n) ( 2H(m,n)am> ]

In|=2 m|=

s 1np(1_)‘1)_1pA5 (m) v
3.0.20 > kosg() 1—0(2,m 2 ab |,
( ) B(A1) mz;z( (A2, m)) (Aea(m)ir

.
%) 111‘1)\1—1 pAE a(m) o
- 7 H n
" [ z|;2 (1= 0(X2,m))?" 1 A a(m) Z|—:2 (m,n)b
i (1=A2)—1 1/q
In? 2 PAmB (n) ”

(3.021) > kap(\) A sena

In|=2

In particular, (i) for o = 8 = 7, % —1<&n<1— %, setting
(M + )N +0) [BEmd (min{l,u})oud>—!
01(A2,m) = du
A+ 20 o (max{1,u})r e

1
~ oY eom,
I+ plm — ¢|
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we have the following reverse equivalent inequalities:

Z Z (min{ln p|m — &|,In p|n — n[})? b
e (max{In p|m — €|, In p|n — p|})A+e "
1
2(\ + 20) - A g —g) |
1 P
(M +0)(A2 +0) l,;f ) g o
02 |30 M il |
3.0.22 X — n| >
In|=2 ‘n_ml ’

1

P
io: lnp/\2_1p|n—17| i (min{ln pjm — ¢|, Inp|n — n[})7am
2 il | 2=, Gmax(n g — €l gl — )
%
2(A + 20) - InPA=A0=1 51 — ¢
3.0. (I—-6;(\ p
(30.2) (A +0)(A2+0) le (e 7)) m =g " "

f: I~ plm — ¢|
(

2, =010, m)) T — &

" i (min{In pm — €|, In p|n — nl})7by
=, (max{ln plm —¢|, ln pln —n[})A+e

0 1 (1 )\2
(3.0.24) > k(M) | Y0 2 pln =l

[n —mnlt=a !

(ii) For £ =n =0, arccos,/l—% Sa,ﬁgw—arccos,/l—%, setting

In 2p(14cos B)

) = M+o)( A +0) /m (min{1,u})oure—1
= A+ 20 0 (max{17u})/\+a

(92(/\2, m du

1
= 0 € (0,1),
<ln)‘2+0p(|m|+mcosa)> ©.1)
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we have the following reverse equivalent inequalities:

Z Z [min{ln p(|m| + mcos a), In p(|n| + n cos 8) } amb,

2=, 2=, Tmanc{in pljm [+ mcos o). I p([n] + cos B) 0

=

> P2~ (| 4 mecos @)
ko (A 1= 650N, P
] P
=271 5| + cos B) !
3.0.25)  x |
N P TR T
10721 (|| + cos )
o |n| + cos 8
oy L
" i [min{In p(|m| + m cos &), In p(|n| + ncos 5)}am
s [max{In p(|m| + mcos @), In p(|n| + cos §) }]* 7
oo P2 -1 v
(3.0.26) > kas(Ar) | D (1= Os(ho,m))— plim|+ meosa) , |

|m|=2 (Im] +mcosa)t=p

and

oo

Z I~ p(|m| + m cos a)
(1 = 02(Aa,m))2(|m| + m cos @)

jml=2

" i [min{In p(|m| + m cos @), In p(|n| + ncos 5)}]7by,

o [max{In p(|m| + mcos @), In p(|n| + cos §)}] 7

= 1?1221 p(|n| + ncos B) v

(3.0.27) > kas(M) (jn[+ncosp)i-a

|n|=2

Proof. By the reverse Holder inequality with weight (cf. [33]) and (2.0.9), we obtain
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that

( Z H(m,n)am)

|m|=2

(Agaa(m)) 4N p Ao (m)
In(1—=22)/p pAy, 5(n) m

}p

|m|=2

{Z H(m,n)

In(t—A2)/p pA, 5(n)

X
(Ag.a(m)) /a2 p A (m)
N i Hm.n) (A&a(m))p/q In(1=Ap/q pAg o (m) o
e '™ pA, 5(n) "
(1-A2)a/ o
In" VP AL 5(n)

2 Himm) (m) In' A

2, ea(m) I pAg ()
_ @) A sn) S H(m,n)(Aga(m) s MG pAca(m)

111p>\2_1PAn7/3(n) [m|=2 Ay p(n) In'~* pA;, 5(n) "

By (2.0.15), for 0 < p < 1, it follows that (cw(\1,n))P~! > h2=1(\;) and

H(m,n)(A¢.o(m ))p/q1n(17,\1)p/qu£7a(m)ap 7
Aps(n)In' =2 pAy 5(n) "

hl/q (A1) [Z Z

[n|=2 |m|=2

[ o p/qa 1, (1—=A1)p/q »
L | 3 S HOm ) ealm) O o)
Ay p(n)In"="2 pA, 5(n)

LIm|=2|n|=2

_ pl/q [ & w mhﬂ(1 e LpAga(m )ap 5
(3.0.28) = hY7(\) ln;Q o) = )i m] '

By (2.0.12) and (3.0.18) we have (3.0.20).
Using again the reverse Holder inequality, we have

> | pre— (1/;0) In(t/P)=X2 pAy 5(n)
I = H(m,n)a UIASLN
an_Q [ (Ans( 1/p WZ2 (Ay,p(n))=1/p

q

9

> 1) AL ()
.0.29) > UBEANLIAR
o {Z Aysl)—s "
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and then by (3.0.20) we deduce (3.0.19).
On the other hand, assuming that (3.0.19) is valid, we set

p—1
P27 pA, 5(n =
b= (;f“ S Himnan | nl € N\{1},
.8 |m|=2
and find 1
g = > lnq(l_“)_lpz‘ln,ﬁ(n)bq

= @)

By (3.0.28), it follows that J; > 0. If J; = oo, then (3.0.20) is trivially valid; if
J1 < oo, then we have

0o lnq(lf)\z)fl PAn,,B(”)b

a_ gp_7
In|=2 (App(n))t—a n=N > ka,p(M1)

& WP A (m) |
1-— 5, P
X |Zz( 0(A2,m)) A7 a?,

X pei—A2)-1 pAy 5(n)

= q
" iz (Anp(n)i—e g
= P2~ p A, L (m ’
> hap(M) | D (1=0(A2,m)) & (m))f_’p( )a%
m|=2 <

Hence, (3.0.20) is valid, and thus (3.0.19) and (3.0.20) are equivalent. Next we will
show that inequalities (3.0.19) and (3.0.21) are equivalent, which will show that all
the inequalities (3.0.19), (3.0.20) and (3.0.21) are equivalent.

Having proved that (3.0.19) is valid, we then set

qg—1
™! pAe o (m) =
= 2 H bn ) N 1 ?
S T o0 my Agatm) | 22, 7O et
and find )
o) hlp(l—)\l)—l PAg,a(m) , q

Jo = Z (1 —0(A2,m)) (Ag.a(m))i-? (8

|m|=2
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If J; = 0, then (3.0.21) is impossible, namely Jo > 0. If J, = oo, then (3.0.21) is
trivially valid; if Jo < oo, then we have

> P A0t pAg¢ o(m)
1—0(\2,m Lk =J) =1
2 e G :
S lnp(lf)\l)flpA§ (m) v
> ko g(A 1—60(Aa,m 2 ab,
00| 2 00 T G
00 1 g(1-As)—1 a
" In pAy, s(n) .

P Vo ) L]

Q=

J: = 1—-06(\ ,m afn
Sl PP N O
[e°) q(l—)\g)—l a

Hence, (3.0.21) holds true.

On the other-hand, assuming that (3.0.21) is valid, using the reverse Holder
inequality, we have

;o i 1n(1/q)7)‘1pA5,a(m) .
22 | T 00, m) /(A o)) 17
nM—(/9) pAe.o(m) 0

: H(m,n)b,

| T 00w my A a7 2, 70

) lnp(lfz\l)flpAf (m) ?

.0. > 1-— < p

(3.0.30) > z|:2( 00 m) =gy | I

and then by (3.0.21) we have (3.0.19), which is equivalent to (3.0.21).

Therefore, inequalities (3.0.19), (3.0.20) and (3.0.21) are equivalent. This
completes the proof of the theorem. O

Theorem 3.7. With respect to the assumptions of Theorem 1, the constant factor kq, g(A1)
in (3.0.19), (3.0.20) and (3.0.21) is the best possible.
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Proof. For 0 < ¢ < p(A + o), we set Ay = A\ — s(e (=01 - o)), A2 = Ay + 5
(> —0), and

~ 1 /- pAE a( ) _ ln)\lil pA§ a(m)

Ay 1= = : m| € N\{1}),
Aga(m) Aealm) MIENY
~ Inte— (/a1 pA, s(n) el pAy (1)
By (2.0.17) and (2.0.15) we find
~ 0 IpP(1—21)—1 pAg.a(m) v
— _ o 5P
I : [,,%;2(1 (A2, m)) Aea(m)ir o
0 1-Az)—1 “
2 A
[ 5 o
|m|=2 AEOC Af70¢(m)
% [Z ™" p nﬁ ]
In|=2
= i(?csc a+o(l (1)YP(2¢esc B+ 0(1)V (e — 0Y),

I = i iH(mnag

Im|=2 |n|=2

oo oS 1 Ai—1 A 1 Xo—e—1
Z Z H(m,n) n pAg.a(m)In pAnp(n)

[n|=2 |m|=2 Ag,a(m)Ay,p(n)

S o T A ) o S I T pdy ()
= w(Ai,n)—— L < (N) Y

g_:z Apg(n) ! MZ_Q A, 5(n)

- %hQ(Al - §>(2csc26 +0(1)).

If there exists a positive number K > ko 3(A1), such that (3.0.19) is still
satisfied when replacing k, g(A\1) by K, then in particular, we have

oo o0

el=c¢ Z Z H(m,n)ZimZn > eKT.

|m|=2|n|=2
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In view of the above results, it follows that
€ 9 ~
ho(A — 5)(2 csc” B+ 0(1))
> K-(2esc?a+ o(1) —e0(1)P(2esc? B+ (1)),
and then

4(\+ 20) csc® a

2 2/p 2/q +
csc” B> 2K csc*/P accsc e—0"),
M+o)(A+0) pz B )

namely,
2(A+ 20)

M+o)(A+0)
Hence, K = kq (A1) is the best possible constant factor in (3.0.19).

The constant factor kq g(A1) in (3.0.20) ((3.0.21)) is still the best possible.
Otherwise we would reach a contradiction by (3.0.29) ((3.0.30)) that the constant

factor in (3.0.19) is not the best possible. This completes the proof of the theorem.
O

csc?P Besc? > K.

ka,ﬁ@‘l) =

Remark 2. (i) For p=1,6 =n =0 in (3.0.22), setting

- L (M +0)( A2 +0) /lrini (min{lau})ouh_l
01(A2,m) = A+ 20 0 (max{1,u}) e

1
O|————1]€(0,1),
(ln)‘2+g m|> 0.1)

we have the following inequality:

SR min{In |m/|,In |n|})? @by 2(A+ 20
3 Z( {In|m|,In[n[}) - ( )

fermA e (max{ln |m|,In |n|}) At (M +0) A +0)

(3.0.31)
oo — — B oo — — a
. InP(1=A1)—1 || Ind(1=A2)-1 n|
X (1 =01(A2,m))———5———al, = 3
7;2 Im|"P In|=2 In| 1

It follows that (3.0.21) is an extension of (3.0.31).

(ii) If a—y, = @y, and b_,, = by, (m,ne N\{1}), setting

" (M +0) (A2 +0) /&?,féi“’& (min{1, u})7ut>!
0

91 ()\2am) = )\ + 20 (max{l,u}))‘+”
1

= 0 <Wo(m_£)> € (0,1),
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du

) e Qato)eto) /115521’2) (min{1, u})7ur 1
: A+ 20 0 (max{Lu}))\Jra

1
- of—
(ln”“’ p(m + f))

51()\2,771
€ (0,1),
then (3.0.22) reduces to
Z Z [min{ln p(m — &),Inp(n — n)]°
== [max{In p(m — &),In p(n — n)|**+°

[min{ln p(m — &), In p(n +n)]° [min{In p(m + €),In p(n —n)]”
[max{ln p(m — &), Inp(n +n)]**te * [max{In p(m + &), In p(n —n)|**+

[min{In p(m + &), In p(n + n)]° } -
[max{In p(m + €), In p(n + n)]2+ n

20\ + 20) > ~ P A p(m — €)
(/\1 —|—O’)(/\2—|—O') {Z [(1 —01()\27m)) (m—f)l_P

1
P
p
Uy

oo 1 q(1,A2)71 _ 1 q(1,A2)71
n=2

m=2

7 p(m 4 €)

+(1751()\27m)) (m+£)1_p

(n—n)t=1 (n+mn)t=a

1
bg}
In particular, for p =1, = n = 0, setting

Bl gm) = Mito)ato) / (min{1, u})7us"!
2 ’ A+ 20 0 (max{1,u}) e

1
= Oy €0

we have the following reverse Mulholland-type inequality:

du

Z (min{lnm,Inn})” b A+ 20
= 2m22 (max{lnm,Inn})A """ " (A +0)(A\y + o)
1 1
e _ InP(—A0-1 P IO e P I
_ P [ ——
(3.0.33) x LEL_Q(l 01(h2, m)) ———5——an, 2t bn| -
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