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Abstract: In this paper, motivated by the concept of “geometric-arithmetically s-convex function”, we establish
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1 INTRODUCTION

Let I be on interval in R. Then f : I — R is said to
be convex, if

flr+Q—=t)y) <tf(z)+ 1 —1)f(y)

holds forall z,y € I and ¢ € [0, 1].

One of the most famous inequalities for convex
functions is Hermite-Hadamard inequality. This dou-
ble inequality is stated as follows: Let f be a convex
function on some nonempty interval [a, b] of real line
R, where a # b, then

T

Hadamard inequality for convex functions has re-
ceived renewed attention in recent years and a remark-
able variety of refinements and generalizations have
been found (see [1, 2, 3, 6, 13, 14, 7, 7, 10, 11, 18,
20, 21, 22, 23, 24, 27, 29] and references therein).
For example, Toader [26] defined the concept of m-
convexity as the following:

Definition 1 The function f : [0,b] — R is said to be
m—convex, where m € (0, 1], if for every x,y € [0, ]
andt € [0, 1] we have:

fz+m(l—t)y) <tf(z) +m(l—1)f(y).
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In [4], the following inequality of Hermite-
Hadamard type for m— convex functions holds:

Theorem 2 Ler f : [0,00) — R be a m—convex
Sfunction with m € (0,1]. If 0 < a < b < oo and
f € Lila,bl, then one has the inequality:

b
5 i a/ f(x)dx

< min { f(a) +2mf(,i’l)’ FO) 4 mf() } o

In [5], Dragomir proved the following theorem.

Theorem 3 Ler f : [0,00) — R be a m—convex
function with m € (0,1]. If f € Li[am,b] where
0 < a < b, then one has the inequality:

1 1 mb
m+1 [mb—a a J(@)de
1 b
b—ma ) f(:n)dx]
_f@) + 5(0)

- 2

The s-convexity in the second sense, («, m)- con-
vexity and G A— convexity are defined as follows:
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Definition 4 ([9]) The function f : [0,b] — R, b > 0,
is said to be s-convex function in the second sense,
where s € (0, 1], if

fltz+ 1=ty <t°f(x) + (1 -1)°f(y)
holds for all x,y € [0,b] and t € [0, 1].

Definition 5 ([15]) The function f : [0,b] — R, b >
0, is said to be (c., m)-convex, where (o, m) € [0,1]%,

if
[tz +m(1 = t)y) < t*f(z) +m(1—1%)f(y)
holds for all x,y € [0,b] and t € [0, 1].

Definition 6 ([16, 17]) The function f : I C Ry — R
is said to be a GA-convex function on I, if

Faty' ™) < tf (@) + (1—1)f(y)

holds for all x,y € I and t € [0,1], where x'y'~*
and tf(x) + (1 — t)f(y) are respectively called the
weighted geometric mean of two positive numbers x
and y and the weighted arithmetic mean of f(x) and

()

Recently, Ji et al. [12] introduced the concepts
of (a, m)-geometric-arithmetically-convex function
as follows:

Definition 7 The function f — R and

(a,m) € [0,1]?, if

Flaty™I=0) <t @) + m(1 - %) f(y)

holds for all x,y € [0,b] and t € [0, 1], then f(x) is
said to be an (o, m)-geometric-arithmetically convex
function, or simply speaking, an (o, m)-GA-convex
function.

[0, 0]

Then, Ji et al. [12] obtained the Hermite-
Hadamard type inequalities for (o, m)-GA-convex
function as follows:

Theorem 8 Let f : Ry = [0,00) — R be a differ-
entiable function and f' € L'([a,b]) for 0 < a <
b < oo. If |f'|? is an (o, m)-GA-convex function on

[O,max{ai, b}] for (a,m) € [0,1]? and q > 1, then

f(b) —a*f(a)  [*
5 —/a zf(z)dx

Inb—1 _1
< e 8] {mlL(a®, )

1

~G(a,3)If (@D +Ga3) B} @
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where .
Gla,l) = / ! I=0plt e (3)
0
and
y—x
L = — 4

forall xz,y > 0,1 > 0withx # y.

More recently, Shuang et al. [25] introduced
the following concept of geometric-arithmetically s-
convex function, based on which some inequalities of
Hermite-Hadamard type for geometric-arithmetically
s-convex functions are established.

Definition 9 Let f : [0,0] = R, b >0, if

[ty <f@)+ Q-0 fly) O

holds for all x,y € [0,b] and t € [0, 1], then f(z) is
said to be geometric-arithmetically s-convex function
or, simply speaking, an s-GA-convex function. If

Flaty'™) =t f(z) + (1 = 1)° f(y)

holds for all x,y € [0,b] and t € [0, 1], then f(x) is
said to be an s-GA-concave function.

Motivated by the above works, the purpose of
the present paper is to use the above concept of
“geometric-arithmetically s-convex function” to es-
tablish some new inequalities of Hermite-Hadamard-
type for geometric-arithmetically s-convex functions.
These inequalities not only recapture the recent results
about Hermite-Hadamard-type inequalities for convex
functions, but also give some new results as special
cases.

2 Some new Hermite-Hadamard-
type inequalities
To establish some new Hermite-Hadamard type in-

equalities for geometric-arithmetically s-convex func-
tions, we need the following lemma.

Lemma 10 Ler f : I C Ry = (0,00) — R be a
differentiable function on 1. a,b € I witha < b. If
f' € L([a, b)), then

7 —a"fla b

n

1
_Inb—Ina / o=t kDt pr(gL=tyt) gy,

n 0
(6)
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Proof: Letz = a' =% fort € [0, 1], then
1
(].Il b—1n CL) / a(TH*l)(lft) b(nJrl)tf/(alftbt)dt
0
b
:/ 2" f'(z)dx
‘ b

=b"f(b) —a" f(a) — n/ 2" (z)dz.

Thus, Lemma 10 is proved. g

Remark 11 When n = 1, identity (6) becomes

/f

=(Inb — lna)/ 20=0p2t 7 (g1t dt;
0

bf(b) —af(a

and when n = 2, identity (6) becomes

b2f(b) — a? b
f(b) 2a f(a) —/a zf(r)dz

Thus, the identities in [28, Lemma 2.1] and [12,
Lemma 7] are recaptured, respectively.

Now we turn our attention to establish inequal-
ities of Hermite-Hadamard type for s-GA-convex
functions.

Theorem 12 Let f : Ry = [0,00) — R be a differ-
entiable function and f' € L'([a,b]) for0 < a < b <
oo. If |f'|7 is an s-GA-convex function on [0,b] for
s € (0,1] and q > 1, then

2" f(z)dx

b f(b) = a"f(a) /b

Ina

Inb—
= n
+ H(s,n+1)|f'(a)|"]7,

1[G(s.n+ DS (B
(N

LGy

Q\»—A

where G(s,l) and L(x,y) are given in (3) and (4),
respectively, and

1
H(s,1) / (1 a0Dtar  (8)
0

forall xz,y > 0,1 > 0withx # y.
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Proof. Making use of the s-GA-convexity of | f/'|? on
[0, b], Lemma 10 and Holder’s inequality, we get

n —a"f(a b
b f(b) f( )_/ l‘n_lf(l')dl'

n

1
<h“*—huj/’am+nu—ﬂun+nwfxakiwndt
<=

1-1
<nb—Ina /1a("+1)(1_t)b(”+1)tdt '
= n 0

1

1 1

% |:/ a(n+1)(1—t)b(n+1)t }f’(al_tbt)‘th} q
0

1
mb—lna [L(a™+t b1y s [ / a1
0

n
1

0 |f(@)|) at]”

[L(an+1, anrl)}l*E

x b (] ()| + (1
_Inb—
n

< [G(s,n+ 1)|f'0)|* + H(s,n + 1)[f'(a)|] e

As a result, the inequality (7) follows. O
Corollary 13 Under the conditions of Theorem 12, if

q =1, then
bnf(b) ;Lanf(a) _ /ab .’L'n_lf(l')d.%'

Ina

Q=

Inb—1Ina

<———[Gsn+ 1)1 ()
+ H(s,n+ D[ f'(a)]]. ©)
Corollary 14 Under the conditions of Theorem 12, if
2)|f'(a)l].

q=1,n =1, then
/f
(10)

Corollary 15 Under the conditions of Theorem 12, if
q=1,n =2, then

vf(b) — a’f(a) /b
— [ zf(z)dx

2

Inb—1Ina , ,
<GS, 3)| )]+ Hs3)| (@), ()
Corollary 16 Under the conditions of Theorem 12, if
s =1, then

Wﬂw—wﬂ@_/b

' bf(b) —af(a
<(Inb—1Ina)[G(s,2

(b) + H{(s,

2" f(z)da

Ina

Inb —
<

n

(L@ 5 e (G n+ )] ()]

+ H(1n+ 1) f'(a)]]7. (12)
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Corollary 17 Under the conditions of Theorem 12, if

s=1n=1, then
’f —af(a /‘f )da

<(Inb—ma)[L(a®, )" "4 [G(1,2)|f'(b)|”
+ H(1,2)|f'(a)|)7.

13)

Thus, the inequality in [28, Theorem 3.1] is recap-
tured.

Corollary 18 Under the conditions of Theorem 12, if
s=1n =2, then

1 (b) —a*f(a) [
5 —/a zf(z)dx

3 _ g :
U)a){wi—LmiHﬂu%wP

+[L(a® B%) — a®)|f'(a)| 7} 7.

<

(14)

Proof. By

b3 — L(a3,b°)

In b3

1
G(1,3) = | ta* 93t =
(1,3) /0 a —Ina3

and

L(a®,b3) — a®

H(1,3) =

L(a®,b*) — G(1,3) =

—lnad -’

The corollary can be proved easily. O

Theorem 19 Let f : Ry — R be a differentiable
function and f' € L*([a,b]) for 0 < a < b < oo. If
| |7 is an s-GA-convex function on [0, b] for s € (0, 1]
and q > 1, then

(0 n b
b f(b) ;La f(a) _/a SL‘n_lf(l’)d.’E
Inb—1Ina
<

1
1 q (n+1)
< )q I q
n s+1

[ (CL =1 b
< [/ ®)]7 + | (a)|]7,

where L is defined by (4).

(7;+_11)q )]1_%

5)

Proof. Since |f'|? is an s-GA-convex function on
[0,0], from Lemma 10 and Holder’s inequality, we
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have

2" f(z)da

wﬂm—wﬂw_/b

1
mb—Ina / a(rFDO=DEHDE | 1140
</

Slnb —Ina [/1 a<n+z)f<ll—t> b(":_lfqt dt} 1=
n 0
_— 1
q
<[ [ wlror+a-o i
:lnb—lna[L(a(n;fll)q b(v;rll)q)] -1
n
~ 1
< O @]
| s+1 s+1
:mbma< 1>q@wﬁw1y?Wp;
n s+1
1
< [If'®)I" + [ f'(a)|*] «
The proof of Theorem 19 is completed. O

Corollary 20 Under the conditions of Theorem 19, if
s =1, then

n n b
b f(b);a f(a> _/a xn—lf(x)dx
_Inb—Ina <1)3 =Sy
- n 2

[ (CL o,
< [LF O + [ (a)] ]
Corollary 21 Under the conditions of Theorem 19, if

(n4+1)q 1_l
q

b))

»-Q\»—t

(16)

n =1, then
b10) = af(a) - ;f()
<(Inb-1Ina) ( )
x [L(aa 1, b)) e [ O + | £ (@) 97. (17)

Corollary 22 Under the conditions of Theorem 19, if
s=1n=1, then

‘f —af(a /)f Jdz
<(Inb—1Ina) (;)
% [L{aa 1, ben) T f (0] + | (@)|]7. (18)

So, the inequality in [28, Theorem 3.3] is recaptured.
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Corollary 23 Under the conditions of Theorem 19, if
n = 2, then

PIb) —a*f(a)  [°
5 —/a zf(z)dx

1
Slnb;lna( 1 )Q[L(afql,bq&ll)]lé

s+1
< [Lf' @+ |f'(a)| 7.

Corollary 24 Under the conditions of Theorem 19, if
s=1n=2, then

b2 f(b) —a’f(a) [

5 —/a xf(z)dx
Slnb;lna <;)q[ (a7 22 bq 1)]1 L
< (LS O+ | (@), (20)

Theorem 25 Let f : Ry — R be a differentiable
function and f' € L*([a,b]) for 0 < a < b < oo. If
|f/|2 is an s-GA-convex function on [0, b] for s € (0, 1]
and q > 1, then

7 —a"fla b

Inb—1Ina

-Q\»—t

(19)

226 (s, (n+ D)l O

+ H(s, (n+ 1q)|f'(a)|"]7,

»Q\»—‘

2y

where G and H are respectively defined by (3) and
(8).

Proof. Since |f'|? is an s-GA-convex function on
[0,0], from Lemma 10 and Holder’s inequality, we

have
bnf(b) ;anf(a’) _ /(;b x”_lf(a:)d:c

1
<mb—Ina / a(mHDA=0p( 1| g1 1=t
s

1

_ 1 P
Slmb Ina (/ lpdt>
n 0
. 1
q
o [/ |:a(n+1)(1—t)b(n+1)t‘f/(al—tbt)|:|th:|

0
:@[G@, (n+1)q)| £ ()]
+ Hs, (n+ 1)q)| f(a)|]5.

The proof of Theorem 25 is completed. g

E-ISSN: 2224-2880
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Corollary 26 Under the conditions of Theorem 25, if

s =1, then
n n b
b f(b) ;La f(a’) _/a :L‘n_lf(l')dl‘
(Inb—Ina) " [ 1 ]é
n (n+1)q
o {07 — L@, D) £ )

a(n—i—l)q}

<

+[L(a"tDa pntDay
X \f’(a)\q}? (22)
Proof. By

b(n+l)q _ L(a(n—i-l)q’ b(n+1)q)

G(l’ (n + 1>q> - In b(rt1)a — 1n g(n+ta

and
H(L, (n+1)g) = L(a" V9,000 —G(1, (n+1)g).
The corollary can be proved easily. O

Corollary 27 Under the conditions of Theorem 25, if
s=1n=1, then

‘f ~af(a /f
<(Inb - Ina) [G(1,29)|1(B)]°
+H(L,29)\f'(a))7] 7, 23)
So, the inequality in [28, Theorem 3.4] is recaptured.

Corollary 28 Under the conditions of Theorem 25, if

s=1 n=2then
b
—a*/(a) —/ xf(x)dz

b>f(b)
2

<(lnb - lna)l_% 1 .
- 2 3q

< {[b% — (™, 6%0)]| £/(b)|?
HE(@, 1) — | f (@)1} (24)

Proof. By
b3 — L(a39,b%7)
1 = -
G(1,34) In 53¢ — In a34
and (a1, 5 5
L(a”?,b°7) — a4
H(1,3q) = : .
(1,3q) In 537 — In a34
The corollary can be proved easily. g
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Corollary 29 Under the conditions of Theorem 25, if

n =1, then
b
‘bf(b) —af(a)— | f(z)dz
<(Inb—Ina)[G(s, 2q)| (b))
+ H{(s,29)\ " ()]s (25)

Corollary 30 Under the conditions of Theorem 25, if

n = 2, then
PO D [y

<G, 30) |01
+ H(s,3q)| f(a)]]7. 26)

Theorem 31 Let f : Ry — R be a differentiable
function and f' € L'([a,b]) for 0 < a < b < oo.
Al 0,6 for s €
(0,1],q>1,q>p>0,and%+%:1, then

n —a"fla b

n

Ina

Inb —
<

(n+1)(¢—p)
a 91
n

x [G(s,(n+ 1)p)|£'(B)|

+ H(s, (n+ 1)p)| f'(a)]*]7, @7)

where G and H are respectively defined by (3) and
(8).

Proof. Since |f’|? is an s-GA-convex function on
[0,b], from Lemma 10 and Holder’s inequality, we

have
bnf(b) :Lanf(a) o /:7 x”_lf(m)da:

Inb —
<
n

1
X / a(n+l)(l—t)b(n+l)t |f/(al—tbt)‘ dt
0

Inb —
<

n

(”Jrl)(q P) _1
b a1 q

Ina

Ina

1

1 i)a-p(-0 iD@-pt 11 a
X a q—1 b -1 dt
0
1

1
% [/ a(n+1)p(1—t)b(n+1)pt ‘f’(al_tbt)‘th:| q
0

Inb—1Ina (n+1)(a=p)  (n+D(a=p) 1 1
= a q—1 q—1 )] q
n
x [G(s, (n+D)p)|f' ()|
1
+ H(s, (n+p)lf'(@)]]7.

E-ISSN: 2224-2880
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The proof of Theorem 31 is completed. O

Corollary 32 Under the conditions of Theorem 31, if
s =1, then

n —a"fla b

(1nb;1na) {(ninp]é

1
(n+1)(a=p)  (+D)a-p) \ g
xL(a ot ot

— L(a" 0P 0Py ()¢
amthp ]

<

% {[( n+1

+ [L(a TP plntDpy
X |f'(a)|7}7.

Proof. By

(28)

1
G(L (n + 1)17) = / ta(n+1)p(l_t)b(n+1)ptdt
0

pnt+L)p

— L(a+bp pnthp)
In b(n+1P — I q(+1)p

and
H(1, (n+1)p)
—L(a™ P Py — G(L, (n + 1)p).
The corollary can be proved easily. O

Corollary 33 Under the conditions of Theorem 31, if

n =1, then
’bf )~ afla / fla
2(g—p)
(lnb—lna)[L(a =5 ,b K= N .

x [G(s, 2p)| /(b))

H(s,2p)|f (a)|]7. 29)

Corollary 34 Under the conditions of Theorem 31, if

s=1n=1, then
/f

2(q—p)

1—1
2(¢=p) q
<(Inb—1na) [L (a -1 h a1 )]

< [G(L,20)|'(6)]" + H(L,2p)| f'(a)|] ¢ .

‘bf —af(a

(30)
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Corollary 35 Under the conditions of Theorem 31, if

n = 2, then
b
PO [
< (Ind ; Ina) I a(%;)—(?_p) 7 b(n+;>_(11—1>> )]1_%
x [G(s, (n+ 1)p)|f'(B)|
+ H(s, (n + D)p)| f'(a)|]. (31)

Corollary 36 Under the conditions of Theorem 31, if
s=1n=2, then

f(b) —a*f(a) [
5 —/a zf(z)dx

L(nb—Ina) [1]

2 3p
1—1
3(¢—p) _ 3(a—p) q
xL(a a-1 b a1 >
x {[(b° — L(a®, b°)]| f'(b) |

+ [L(a®, b%P) — 0]
< |f'(a)|%}7. (32)

Theorem 37 Let f,g : Ry — Rg be a differentiable
function and fg € L'([a,b]) for 0 < a < b < oo. If
f%is an s1-GA-convex function on [0, b] and g7 is an
s9-GA-convex function on [0, b] for s1, s2 € (0, 1] and
q > 1, then

/a ' fa)g(a)d

<(Inb—1Ina)[L(a,
+ H(s1 + s2,1)f9(a)g(a)
+ M(s1,52,1) f9(b)g" (a)
+ M(s2,51,1)f(a)g?(D)] 7,

b)) 77 [Gs1 + 52, 1) f2(b)g"(b)

»m\»—t

(33)

where G, L, and H are respectively defined by (3), (4)
and (8) and

1
M(m,n,l) = / (1 — )"0 (34)
0

Proof. Since f?is an s;-GA-convex function on [0, ]
and g? is an sa-GA-convex function on [0, b], we have

FUa' =" <t fUb) + (1 — 1) fa)
and
g%(a' ") < t°29%(b) + (1 — t)*¢%(a)
E-ISSN: 2224-2880 458
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for t € [0,1]. Letting z = a'~%" for t € [0, 1], and
using Holder’s inequality, we figure out

[ s

1
—/ (Inb — Ina)a' "t f(a' 0" g(a'~tbl)dt
0

1 -1
<(Inb - Ina) < / altbtdt> !
0

1
1—trtres1 £q _S1qa
{/0 B FI() + (1 — 1) f9(a)]

Q=

< [t%2g7(b) + (1 t>82gq<a>1dt}

~(nb — Ina)[L(a, b)) "1 [Gls1 + s, 1) f1(B)g* (b)
+ H(s1+ s2,1)f(a)g’(a)
+ M(s1,82,1)f1(b)g?(a)
+ M(s2,51,1) f4(a)g* ()] 7.

The proof of Theorem 37 is completed. O

Corollary 38 Under the conditions of Theorem 37, if
q =1, then

/ fa

<(Inb—1na)[G(s1 + s2,1)f(b)g(b)

+ H(s1+ s2,1)f(a)g(a)

+ M(s1,52,1) f(b)g(a)

+ M(s2,51,1) f(a)g(b)]. (35)

Corollary 39 Under the conditions of Theorem 37, if
q=1and sy = sy =1, then

/f g(w)da

<(nb —Ina){G(2,1)[f(b)g(b) + f(a)g(a)
f(b)g(a) — f(a)g(b)]
+ G, D[f(b)g(a) + f(a)g(b) — 2f(a)g(a)]
L(a,b)f(a)g(a)}. (36)
Proof. By
M(1,1,1) =G(1,1) — G(2,1)

and

H(2,1) = L(a,b) — 2G(1,1) + G(2,1).
The corollary can be proved easily. O
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Theorem 40 Ler f,g : Ry — Rg be a differentiable
function and fg € L'([a,b]) for 0 < a < b < oo. If

q
f%is an s1-GA-convex function on [0,b] and ga—71 is
an s2-GA-convex function on [0, b] for s1,s2 € (0,1]
and q > 1, then

b
/ f(@)g(x)dz
<(nb—Ina)[G(s1,1)f4(b) + H(s1,1) f*(a)]7
x [G(s2,1)g %<>
+ H(s2,1)g71 (a)]' (37)

where G and H are respectzvely defined by (3) and
(8).

Proof. By the s;-GA-convexity of f?¢ and so-GA-
q
convexity of ga—1, we have

FA(a' 10" <t f9(b) + (1 = )™ f(a)

and
g7 (@l 1) < #7297 (0) + (1 - )97 (a)

for t € [0,1], letting * = a' ! for t € [0,1], and
employing Hoélder’s inequality yield

b
/ f(@)g(z)dz
1—1

<[/ bf%sc)dxf [ ]

<(Inb—Ina) Uol a' B[t f(D)

Qe

-7 Pl

1 9
x [/ a' ! [t g1 (b)
0

1

+H(1 - t)2gai (a)]de]
~(Inb — na)[G(s1,1)/1(b) + H(s1, 1) f*(a)]7
X (G52, 1)g7 7 (8) + H(s2, 1)g7 T (@) 7.
The proof of Theorem 40 is completed. a

Corollary 41 Under the conditions of Theorem 40, if
s1 = s9 = 1, then

/ fa

<{[b— L(a,b)]f*(®) + [L(a,b) — a]f%(a)}s
x {[b— L(a,b)lg7 (b)
+[L(a,b) — algmT (a)} ' s (38)
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Proof. If s; = sy = 1, we have

b— L(a,b)
1,1)= ———
GL,1) Inb—1Ina
and
L(a,b) —a
H(1,1) = ———.
(L1) Inb—1Ina
The corollary can be obtained easily. O

Theorem 42 Let f,g : Ry — Rg be a differentiable
function and fg € L*([a,b]) for0 < a < b < oo. If f
is an s1-GA-concave function on [0,b] and g is an sa-
GA-concave function on [0,b] for s1,s2 € (0,1] and
q > 1, then

/ I

>(lnb—Ina)[G(s1 + s2,1)f(b)g(b)
+ H(s1 + s2,1)f(a)g(a)

+ M (s1,52,1)f(b)g(a)

+ M(s2,51,1) f(a)g(b)],

where G, M and H are respectively defined by (3),
(34) and (8).

(39)

Proof. Using the f is an s1-GA-concave function on
[0, b] and g is an s2-GA-concave function on [0, b], we
have

F(a' 78" > 7 f(b) + (1 = 1)*(a)

and
g9(a' ") > t%2g(b) + (1 — t)*g(a)

for t € [0, 1], letting x = a~'b for ¢ € [0, 1] reveals

[ rwotas

1
= / (Inb —Ina)a*~'b f(a'~'b)g(a* ~tb)dt

0

1
>(Inb —Ina) {/O al T (D) + (1 —1)*' (a)]

12g(b) + (1 - t>829<a>]dt}

=(Inb — Ina)[G(s1 + s2,1)f(b)g(b)
+ H(s1 + s2,1)f(a)g(a)
+ M(s1,s2,1) f(b)g(a)
+ M (sg,51,1) f(a)g(b)].

The proof of Theorem 42 is completed. g
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Corollary 43 Under the conditions of Theorem 42, if
S1 = So = 1, then we have

/ab f(z)g(zx)dz
> o Z22 ) g
- iﬁ b_ _2{;(2’ ) [£(D)g(a) + f(a)g(b)]
+[Lmﬁy—a_“ﬁ£;fﬂ?w}
< fa)gla). w0
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