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Abstract: In this paper, we derive new estimates for the remainder éétire midpoint, trapezoid, and Simpson formulae for fuorcsi
whose derivatives in absolute value at certain powetagenvex andh-concave by using power mean inequality, Holder inegualit
and some other integral inequalities. Some applicatiospéaial means of real numbers are also given.
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1 Introduction

Let f :1 CRR — R be a convex function defined on the interalf real numbers and, b € | with a < b. The following
inequality

b
f (izb> < b—laa/f(x)dxg M (1)

holds. This double inequality is known in the literature asridite-Hadamard integral inequality for convex functions
See [,2,4,7,8,9,11,12,13] for the results of the generalization, improvement anceetibn of the famous integral

inequality ().

In the paper 15] a large class of non-negative functions, the so-calembnvex functions is considered. This class
contains several well-known classes of functions such asmegative convex functions;convex in the second sense,
Godunova Levin functions arf-functions. Let us recall definitions of these special dass functions.

Definition 1. f : | — R is a Godunova-Levin function or that f belongs to the cladg ®f is non-negative and for all
x,yelanda € (0,1) we have

fx) | fy
o 1-a

fax+(1—a)y) <

The classQ(l) was firstly described in5 by Godunova and Levin. We note that non-negative monotam a
non-negative convex functions belong to this class of fionst

In 1978, Breckner introduceslconvex functions as a generalization of convex functianfollows [3]:
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Definition 2. Let se (0,1] be a fixed real number. A function: {0, o) — [0, ) is said to be s-convex (in the second
sense),or that f belongs to the clas$ i

flax+(1-a)y) < a®f(x)+(1-a)*f(y)
forall x,y € [0,) anda € [0,1].

Of course s-convexity means just convexity whan= 1. In [4] Dragomir et al. defined the conceptBffunction as the
following:

Definition 3. We say that f | — R is a P-function, or that f belongs to the clasd R if f is a non-negative function and
forallx,yel, a €[0,1], we have
f(ax+(1—a)y) < f(xX)+ f(y).

Let | andJ be intervals inR, (0,1) C J andh and f be real non-negative functions definedbandl, respectively. In
[15], VaroSanec defined the concepteonvexity as follows:

Definition 4. Let h: J — R be a non-negative function780. We say that f | C R — R is an h—convex function or that
f belongsto the class SK 1), if f is non-negative function and for allxe | anda € (0,1) we have

f(ax-+ (1—a)y) < h(@)f(x) +h(L— a)f(y). )

If inequality (2) is reversed, theri is said to beh-concave, i.ef € SV(h,1). The notion of h-convexity unifies and
generalizes the known classes of convex functisaenvex functions, Gudunova-Levin functions @flunctions, which
are obtained by putting ir2f, h(t) =t, h(t) =t5 h(t) = % andh(t) = 1, respectively. For some recent results abeut
convex functions we refer the reader to pap@rd(,13,14).

Remarl{.15] Let h be a nonnegative function such that
h(a) > a

for all a € (0,1). For example, the functiohy(x) = x, wherek < 1 andx > 0, has that property. If is a nonnegative
convex function onl, then forx,y € |, a € (0,1), we have

f(ax+(1-a)y) < at()+(1-a)t(y) <h(@)f(x)+h(L-a)f(y).

So, f € SX(h,1). Similarly, if the functionh has the properti(a) < a for all a € (0,1), then any nonnegative concave
function f belongs to the classSV(h,1).

In [13], Sarikaya et. al. established a new Hadamard-type inggtiat h-convex functions.

Theorem 1.Let f € SX(h,l),a,be | witha<band fe L([a,b]). Then

b 1
1 a+b 1
2h(%) f < 5 ) < b_aa/f(x)dx§ [f(a)+ f(b)]O/h(t)dt. A3)

The following inequality is well known in the literature ag'$son’s inequality.
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Let f : [a,b] — R be a four times continuously differentiable mapping(arb) and H f(4) H = sup |f¥ (x)’ < 0. Then
®  xe(ab)
the following inequality holds:

b

%{f(a);f(b)+2f<a+b)]bi/

a

4 gl ] o~

In [10], Iscan derived some new integral inequalities for functiamth h-convex andh-concave first derivatives as follow:

Theorem 2.Let f: I C R — R be a differentiable mapping orf kuch that f € L[a, b], where ab € 1° with a< b and
6,1 €[0,1]. If |f/|%is h-convex offia, b], g > 1, then the following inequality holds:

b
(1—6)(Af(@)+ (1—A)f(b))+OF((L—A)atAb) —bi/

o (52 fon)

x [AZ(\f'(a)\%yf'(C)yq)é+(1—/\)2(yf'(b)yq+\f'(C)\q)é]

where C= (1-A)a+Abands + ¢ = 1.

In Theoren, if we takeA = 1/2, we have the following inequality

(4)

(S}

Theorem 3.Let f: I C R — R be a differentiable mapping orf kuch that f € L[a, b], where ab € 1° with a< b and
a,A €[0,1]. If |f'|%is h-concave offia, b], g > 1, then the following inequality holds:

St (4,6,a,b)|

afa) (=5
2
g {'\2 : (M%Ab)‘ﬂl_;\)z f ((1—A>az(l+1\)b)‘},

where C= (1-A)a+Abandl/p+1/q=1.
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In Theorens, if we takeA = 1/2, we have the following inequality

(15 cor(252) 5 e

(b—a) 1 C oP+ly (1— 9)PHL 5
e (2h<%>>< pi1 )
e el

In [7], Iscan obtained a new generalization of some integral ialitips for differentiable convex mapping which are
connected Simpson and Hadamard type inequalities, anddoetus following lemma to prove this.

®)

Lemmal.Let f:1 C R — R be a differentiable mapping or? lsuch that f € L[a,b], where ab € | with a< b and
a,A €[0,1]. Then the following equality holds:

b
Alaf(@)+(1—a)f(b)+(1—A)f(aat (1—a) bi/
1-a :
—(b-a) /(t—a/\)f’(tb+(17t)a)dt+/(t—1+)\(1—a))f’(tb+(17t)a)dt .
0 1-a

In this paper, we will establish some new integral ineqiesiof Hermite-Hadamard and Simpson typetietonvex and
h-concave functions using Lemnia

2 Main results

Let f :1 CR — R be a differentiable function off, the interior ofl, throughout this section we will take

L

It (A,a,ab)=A(af(a)+(1—a)f(b)+(1—A)f(aa+(1—a)

U
[EnY

wherea,b € I° witha< banda,A € [0,1].

The following theorem give a new result of integral ineqtiedi for h-convex functions. In the sequel of the papandJ
are intervals inR, (0,1) c J andh and f are real non-negative functions defined dmand |, respectively anch
€L[0,1], h£0.

Theorem 4.Let f: 1 C R — R be a differentiable mapping oni kuch that f € L[a,b], where ab € 1° with a< b and
a,A €[0,1]. If |f/|%is h-convex offia, b], g > 1, then the following inequality holds:

_1 1
i (A,a,ab)| <{ (b—a) |y, ‘Ai+u, Bi|,aA<1-A(l1-a)<l-a (6)

1-1 1 11
(b—a)|y, "Ai+u, Bi|, 1-a<aAd <1-A(l-a)

(© 2016 BISKA Bilisim Technology
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where

y=vw(a,A)=(1-a) [a/\(la)}, (7)

Ul:Ul(a,/\):ﬂ—a[l—)\(l—a)], (8)
Uzzuz(a,A)—l+(12_a) A+D)1-a)1-A(l-a)

1-a

A=Aqpr(a,A;h) = | /(b |q/|tfa/\|h dt -+ | /()| / it— aA[h(L—t)dt,

B:Baybyf(a,)\;h):|f’(b)|q/|t71+/\(1fa)|h(t)dt+\f’(a)\q/|t71+/\(1fa)|h(1ft)dt
1-a 1-a

Proof. Suppose thag > 1. From Lemmal and using the well known power mean inequality, we have

1-a 1
y|f(/\,a,a,b)\g(b—a)[/ t—aA||f' (tb+ (1—t)a)| dt+ / |t—1+A(1—a)|yf’(tb+(1—t)a)\dt]
0 1=

1-a lf% 1-a q
<(b-a) (/ |t—aA|dt) (/ t—aA| | (tb+ (1 \th)

0 0

1 -3 /1 i
+(/ |t1+/\(1a)|dt) (/ t—14+A(1—o)||f' (tb+ (1 |th> (9)
—a —a

Ql-

Consider

Il_/|t—a)\|]f (tb+ (1 —t)a)|dt, |2_/|t—1+)\ 1 a)||f' (tb+ (1—t)a)| "t

1-a

Since|f’|%is h-convex onfa, b,

l1-a 1-a

I < | (b)[ / It — aA |h(t)dt+ |f(a)]° / It— aA|h(1—t)dt. (10)
0 0
Similarly
1
Izg\f’(b)\q/|t71+)\(1fa)|h(t)dt+|f’(a)|q/|t71+)\(1fa)|h(1ft)dt. (11)
1-a 1-a
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Additionally, by simple computation

1-a

A<1-
/|tfa)\|dt: vy, GA S (12)
0 ylva)\zlia

= (1-a) {a)\Lza)], v=(ar)—y,

1

(/h1+AO_cUMt{UL1_Au_a)§

1
1-A(1 1 ;i ’ (13)
o U, 1-A(1—a) —a

ulz%_a)z—a[l—/\(l—a)],
UF#—‘”Z_(A +HA-a)1-A(1-a).

Thus, using 10) (13) in (9), we obtain the inequalityd). This completes the proof.

Corollary 1. Under the assumptions of Theordrnwith g = 1, we have

1-a 1
MNA¢L@bﬂ§(ba){H%m|{/‘naAHKUm+/1h1+A(1aﬂham1
0

1-a

1-a 1
U%@\L/naAmuom+ n1+Aaanm10m]}.
0

1-a

Corollary 2. Under the assumptions of Theordwith o = 1/2, we obtain the following generalized inequality

A (MO e (250) - o oo

2 1-1/q
S(b_m(Zi_éﬂiE) (A (172,00 + B (1/2.4:0)]

(14)

where
1(2 1(2
Aa,b,f(l/z,)\;h)zjf’(b)yq/ t—%‘h(t)dtﬂf’(a)\q/ t—%‘h(l—t)dt,
0 0
1(2 1/2
Ba,b,f(l/z,)\;h):yf’(b)]q/ t—%‘h(l—t)dt—i—]f’(a}]q/ t—%’h(t)dt
0 0

Especially, in the inequalityld),

(© 2016 BISKA Bilisim Technology
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(i) if we choose\ = 1/3, we have the following Simpson type inequality

{f(aHzrf(b) Y (a”’)] - bia/bf(x)dx

1
3 2

-y
<(b—a) <%> o [A;{gf (1/2,1/3;h) + BE (1/2, 1/3;h)] :

(ii) if we choose\ = 0, we have the following midpoint inequality

b

f (a—;b) - ﬁ/ fxdx < (b—2) (%)1% (A8, (1/2,0m)+ B, (1/2.0)].

(

(i) if we choose\ = 1, we have the following trapezoid inequality

b

f(a);f(b) - bfa/f(x)dx

a

1-1/
<(b-a) (%) q |Ave (12,50 + By (/2. 1)

(iv) if we choosel = 1/2, we have the following inequality

ﬂf(am(b)“(amﬂbiajf(x)dx

2 2

Y
<(b—a) <1—16> o [A;{gf (1/2,1/2;h) + BE (1/2, 1/2;h)] :

RemarkIn Theoren if we takeh(t) = 1, we obtain the same of the inequalities® Theorem 1.2].
RemarkIn Theoremd if we takeh(t) =t, we obtain the same of the inequalities /h Theorem 2.2].

RemarkIn Theoremd if we takel C [0,) andh(t) =t5, s€ (0, 1], we obtain the same of the inequalities& Theorem

7].
Using Lemmal we shall give another result for convex functions as follows

Theorem 5.Let f: I C R — R be a differentiable mapping orf kuch that f € L[a, b], where ab € 1° with a< b and
a,A €[0,1]. If | f/|%is h-convex offia, b], g > 1, then the following inequality holds:

L Nb [ ]
i (A,a.a.b)| < (b—a) <—> /h(t)dt (15)
p+1
0
1 1 1 1
& (a,A)Cp (@) + &5 (a,A)Dg ¢ (a)|,aA <1l-a<1-A(l-a)
1 1 1 1
x{ |&f (@, A)Cp¢(a) +&7 (a,A)Dgp (@), 0A <1-A(l-a)<1l-a

1 1

1 1 1
(a,A)Cp (@) + &5 (a,A)Dg (o) |, 1—a<ar <1-A(l-a)

™M
N5
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where
Capf(a)=(1—a)[|f'(1—a)b+aa)|’+|f'(a)|], (16)
Dap.f(a) =a [[f'(1—a)b+aa)|*+ | (b)|],
g(a,A)=(aMNP 4+ 1—a—ar)P? ga,A) = (aA)P = (ar —1+a)P'?,
g3(a,A) =N (1—a)P+[a—A(1—a)Pt gla ) =A(1-a)P - A (1—a)—a]”,

1,1 _
and5+a—1.

Proof. From Lemmal and by Holder’s integral inequality, we have

1-a 1
}If(/\,a,a,b)|§(ba){/ t—aA||f' (tb+ (1—t)a)|dt+ / t—14+A(1—a)||f' (tb+ (1—t)a)|dt
0 1-a
1-a Tl) l-a %
<(b—a) |ta)\|pdt> ( |f'(tb+(1t)a)|th)
([r-ora) (1

ol
Qal-

1
+ (/ t—14A (1—or)|pdt)

—-a

1
(/ ]f’(tb+(1—t)a)]th) . (17)

Since|f’|%is h—convex ona, b], for a € [0,1) by the inequality §), we get

1-a 1 (1—a)p+aa
0/]f’(tb+(1—t)a)\th:(1—a){m a/ \f’(x)yqu]
1
<(1-a)[|f'(1-a)b+aa)+]|f (@) /h(t)dt. (18)
0

The inequality {8) also holds form = 1. Similarly, fora € (0, 1] by the inequality 8), we have

1 b
/\f’(tb+(1—t)a)|th:aﬁ [ 1o

1 (1-a)b+aa

1
gaHf’((lfa)anaa)\an|f’(b)|q}/h(t)dt. (19)
0

The inequality 19) also holds formr = 0. By simple computation

L ; @)Phiaad?? ) < g
_ _ p ) =
! |t aAl | dt (GA)p+li(r)(i)\lil+a)p+l, oA 2 1-g 5 (20)

(© 2016 BISKA Bilisim Technology
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and L . L
AA-a)P+{a-A(1-a))P"
/ t—1+A(1—a)Pdt= W pHpJ;\l1 pﬂ,lfaﬁl—/\(l—a) , 21)
) A=) —[A(1=a)—q] l-a>1-A(1—-qa)
—a p+1

thus, using 18)-(21) in (17), we obtain the inequalityl§). This completes the proof.

Corollary 3. Under the assumptions of Theor&with a = 1/2, we obtain the following generalized inequality

; (W)m—m (250) -2, /
o
p+

which is identical to inequality4).

(22)

q 1/q
+|f’(b)ﬂ )

f

q—l—‘f’(a)‘q]l/q—i— [

&

,(a+b
()

Especially, in the inequality2@),

(i) if we choose\ = 1/3, we have the following Simpson type inequality

b

%{f(a);f(b) 2f<a+b)}bia/
(oo )
3(p+1)
X(M%b) Hrar] e (%57)

(ii) if we choose\ = 0, we have the following midpoint inequality

/
< (b;a) (Zh(t)dt)l q (p%l)l/p
q 1/q q 1/q

+|f’(a)\q} +[ +|f’(b)\q} )

(%) o(22)

(i) if we choose\ = 1, we have the following trapezoid inequality

/
020 Jwa) (1)

q 1/q
+|f’(b)\q} )

(© 2016 BISKA Bilisim Technology
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(iv) if we choos&l = 1/2, we have the following inequality

% [f(a); i, <a42rb>} _ biaa/bf(x)dx

—a) (jh(t)dt) B (ﬁl)wx q F (a—;b> r (a—;b) qﬂf,(b”q} l/q>'
0

Remarkln Theoren® if we takeh(t) = 1, we obtain the same of the inequalities® Theorem 1.3].

q+|f,(a)|qr/q+{

RemarkIn Theoren® if we takeh(t) = t, we obtain the same of the inequalities Th Theorem 2.8].

RemarkIn Theoren® if we takel C [0,%) andh(t) =t5, s (0, 1], we obtain the same of the inequalities& Theorem
7].

Theorem 6.Let f: 1 C R — R be a differentiable mapping oni kuch that f € L[a,b], where ab € 1° with a< b and
a,A €[0,1). If |f|%is h-concave offa, b], g > 1, then the following inequality holds:

1\ 1N\
\If(/\,a,a,b)|§(ba)<2h(%)> <p+1) (23)
fl’(a ME] i bt (O )+£3(a AMF albf(a) ,aA <1l-a<1-A(1-aq)
X 1%’(0 ME :bf( )+£41(a AMF albf( a)l,aA<l-A(1l-a)<1l-a,
b el :

& (o, A)E], ¢ (a )+£3 (a,A)Fhe(a)|, 1—a<aA <1-A(1-a)

wherel/p+1/qg=1,

q q

Eapf(a)=(1—a)

aFabf( ) a

)

o ((1—a)b72L(1+a)a)

o ((2— a)2b+ aa)

ande, &, &, & are defined as inl(6).

Proof. We proceed similarly as in the proof Theorénsince| f'|9 is h—concave ora, b], for a € [0,1) by the inequality
(3), we get

1-a (1-a)b+aa
/ |/ (tb+ (1—t)a)|"dt = (1 a) {(1_7 / I/ (x |qu]
0 a
S(1—1a) o ((1 a)b+(1+a)a ) (24)
2h i) 2
The inequality 24) also holds form = 1. Similarly, fora € (0, 1] by the inequality 8), we have
; 1 ; a (2—a)b+aa) |
f/ (th tya)|%dt=a | ——— /  (x)|%dx| < f’( — ) 25
/ [P+ ) a(b—a) 7 ~2h(3) 2 (25)
1-a (1-a)b+aa

(© 2016 BISKA Bilisim Technology
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The inequality 25) also holds forr = 0 . Thus, usingZ0),(21),(24)and @5) in (17), we obtain the inequality?@3). This
completes the proof.

Corollary 4. Under the assumptions of Theorémwith a = 1/2, we obtain the following generalized inequality

A(HRLI0Y oy (258) 2 fy /

< (bza) <2ht%)>é (Ap+1+p(iIA)p+l)p [

which is identical to inequalitys).

(26)

¢ 3b+a
4

|

¢ (Sai—b)‘_i_

Especially, in the inequality2@),

(i) ifwe choosel =1/3, we have the following Simpson type inequality

% {w 1 of (a—;t’)] - ﬁjf(x)dx
<08 (1) (520) [ (2] o (2]

(i) if we chooseA = 0, we have the following midpoint inequality which is the saime inequality (2.9) in 14,

Corollary 3].
(5)-staf i< (aty) (5ta) I (L (9]

(i) if we choose\ = 1, we have the following trapezoid inequality

' a ?
f(a);f@bfaé/f(x)d —(b4a)<zhé)> (p11> {

(iv) if we choosel = 1/2, we have the following inequality

%[f(a);f(b)Jrf(aer)]_bij

o () ) ) b )

Corollary 5. Under the assumptions of Theorémith | C [0,), h(t) =15, s€ (0,1], we have

(=)

¢ 3b+a
4

|

li(A.a.ab) < (b_a)2 (= ’
‘f( ,a,a, )|_( —a) (pTl)

(© 2016 BISKA Bilisim Technology
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1 1 1
& (a,A)ES ¢ (a )+£3 (AR e(a), oA <l-a<1-A(l1-a)
1 1 1 1
x Q& (o, A)EGp (o) +&f (@, A)F} ¢(a)|, aA <1-A(l-a)<1l-a.

1 1

& (a,A)ES ¢ (a )+£3 (AR e(a)1-a<aA <1-A(1-a)

Corollary 6. Under the assumptions of Theorémwith h(t) =t, we have

I (A,a,a,b)| < (b— a)( 1 )%

p+1
1 1 1
ef (@, A)E ¢ (a )"’53 (@ A)F (@), oA <l-a<1-A(l-a)
1 1 1
x< & (a, )\)E;bf( )+£4 (AR he(a),ad <1-A(l-a)<l-a.
1 1 1
&b

& (o, A)E], ¢ (a )+£3 (a,A)Fhe(a)|, 1-—a<aA <1-A(1-a)

Corollary 7. Under the assumptions of Theorémith h(t) = 1, we have

It (A,a,a,b)| < (b—a)2" <i)%

p+1
1 1 1
& (a,A)ES ¢ (a )+£3 (AR e(a), oA <l-a<1-A(l-a)
1 1 1
x< & (a, /\)E:bf( J+ef (@ A)Fe(a)|, oA <1-A(l-a)<l-a.
1 1 1
P

& (a,A)ES ¢ (a )+£3 (AR e(a)1-a<aA <1-A(l-a)

Corollary 8. Under the assumptions of Theor&mwith h(t) = % te (0,1), we have

b
1 b—a
Aaf(@)+(1—a)f(b)+(1-A)f(aat (1 a) b—a/ PP
el (a,A)E :bf( )+£3(a AMF albf( a)l,aA<l-—-a<l-A(1-a)

x < |&f(a,A) abf( )+ef(a,A) abf(or) ,aA <1l-A(l-a)<l-a.

1 1

& (a,A)ES ¢ (a )+£3 (AR e(a)1-a<aA <1-A(1-a)

U|H '_‘-ch—\ '_‘Uh—\

Remarkln Corollary5, if we takea = % andA = 1, then we have the following trapezoid inequality

f(a);f(b) _bia/‘f(x)dx < b%a(p%l)_ (%)1T [ f’(gb:a) * f/(ga:b)u

a
which is the same of the inequality itg, Theorem 8 (i)].

ol

(© 2016 BISKA Bilisim Technology
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RemarklIn Corollary5, if we takea = % andA = 0, then we have the following midpoint inequality

(25) 52 o <2 () () e ()] o (=29

which is the same of the inequality i6Z, Theorem 8 (ii)].

RemarklIn Corollary®, if we takea = % andA = 1, then we have the following trapezoid inequality

b—a/ 1 \? , (3b+a , (3a+b
<) [FCAl R e

which is the same of the inequality i6], Theorem 2].

b
f(m;fm)—bfa/famx

RemarklIn Corollary®, if we takea = % andA = 0, then we have the following trapezoid inequality

b 1
a+b 1 b—-a/ 1 \?p[|,/3b+a ,(3a+b

which is the same of the inequality ifh,[Theorem 2.5].

3 Some applications for special means

Let us recall the following special means of arbitrary raanbersa,b with a# banda € [0,1] :

1.The unweighted arithmetic mean

A:A@by:iggaj>0

2.The weighted geometric mean
Gq(a,b) =a%!" % ab>0.

3.The unweighted geometric mean
G=G(a,b)=Vab, a,b>0.

4.The unweighted harmonic mean

5.Then n-Logarithmic mean

Sl

bn+17an+l
) ,neR\{-1,0}, a,b>0, a#h.

L@ = (75—

6.The identric mean

1
b\ b-a
Il(a,b)%<%) ,a,b>0, a#h.

Let h be a nonnegative function such tigtr) > a for all o € (0,1) andf(t) = tatl te [a,b],a,be Rwith0O<a< b,
g>1,n¢€ (—,0]U[1,), then the functiof’ (t)|* = (g + 1) t"is a convex, and also istaconvex according to Remark
1. Similarly, let f (t) = Int, t € [a,b], a,b € R with 0 < a < b, then the functionf’(t)|*=t=9, q > 1, is ah-convex.
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Proposition 1.Letabc RwithO<a<b, q>1,n>1, and h be a nonnegative function such thatrh> a for all
a € (0,1), then we have the following inequality:

‘AA(agH,bg“) +(1-M)AT (a,b) — Lzﬁ (a, b)’

b— oA2_op 41\
2! a)q(n+q)< : - ) [A;{g*(l/z,)\;h)+5;{g*(1/2,A;h) ,
where
1/2 N 1/2 N
Aa,b,*(l/Z,)\;h)b”/}tE}h(t)dtJra”/}tE}h(lt)dt,
0 0

1/2 3 1/2 N
Bayby*(l/Z,)\;h)b”/}tE}h(lt)dtwLa”/‘tE‘h(t)dt.
0 0

Proof. The assertion follows from applied the inequalityl) to the functionf (t) = tg“,t € [a,b].

Proposition 2. Letabe RwithO<a<b, g> 1, n>1, and h be a nonnegative function such thaeh> a for all
a € (0,1), then we have the following inequality:

‘/\A(angl’ngrl) + (17)\)Ag+1(a7b)7 Lgii (a,b)‘ < %{gn—i_q)

1

1 q 1
X (/h(t)dt) (A i +p(iIA)p+l> ’ (Al/q (A'(a,b),a") +AY9(A(a, b),b”)) .
0

Proof. The assertion follows from applied the inequali®?) to the functionf (t) = tg“,t € [a,h].

Proposition 3.Letabe RwithO<a<b, g> 1, n>1, and h be a nonnegative function such thaeh> a for all
a € (0,1), then we have the following inequality:

’m (SeA) ’ < (b-a) (%)wq (A8, 272,00 + BLE,(1/2.0:1)].

where
1/2 1/2

) A
Aa,b,.(l/Z,A;h)zbqb/ ‘t_E‘h(t)dHaqo/ ‘t—ilh(l—t)dt,

1/2 N 1/2 R
Babe(1/2,A;h) =b @ / ‘t—i‘h(l—t)dt—kaq/ ’t—E’h(t)dt.
0 0

Proof. The assertion follows from applied the inequalityll to the functionf (t) = Int, t € [a,b].

Proposition 4.Letabe RwithO<a<b, g> 1, n>1, and h be a nonnegative function such thaeh> a for all
a € (0,1), then we have the following inequality:
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1

}m (GA (?’Aw < (b;a) 2./1h(t)dt a (’\M*p(il“m)% X HE (HY9 (A%, a%), HY/9 (A%, 69) ).
0

Proof. The assertion follows from applied the inequali®?) to the functionf (t) = Int, t € [a,b].

4 conclusion

The paper deals with general integral inequalities coitgiall of Hermite-Hadamard and Simpson type inequalities f
h-convex anch-concave functions. Firstly, some theorems on generajiaténequalities are given. Later, several results
of this general integral inequalities are mentioned. Soppieations to special means of real numbers are also given
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