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1 Introduction 2 Preliminaries

Theory of convex sets and convex functions play anln this section we recall some previously known concepts.
important role in different fields of pure and applied First of all letl = [a,b] C R be the interval and be the
sciences. In recent years, the concept of convexity ha§et of real numbers.
been extended and generalized in various directions using
novel and innovative techniques, s&623,4,5,6,9,12,  pefinition 1([4]). A nonnegative function:fl — R is said
13,1416,19. It is known fact that many important o pe P-function, if
inequalities in the literature are direct consequencekef t
applications of convex functions, for details s@g3[4,5,  f(tx+(1-t)y) < f(x)+f(y), ¥xyel,te[0,1]. (1)
81011,12,1314,1517,18 19]. Dragomir R.3] has  nofoionoe)). A function f:1 — R is said to be
introduced a new class of convex functions, which is : L

; . . odunova-Levin function, if
called s-Godunova-Levin functions of second kind.
Dragomir also showed that for suitable choicessdhe
class of ss=Godunova-Levin functions of second kind t 1—t’

reduces to the known classes of convex functions. . L .
Inspired and motivated by the research going on in thisve define a new generalization of Godunova-Levin type of

field, we also introduce and investigate a new class ofUnctions, whichis called the Godunova-Levin functions
convex functions, which is called treGodunova-Levin ~ ©f firstkind.
functions of first kind. Some new fractional Definition3. A function f: 1 — R is said to be
Hermite-Hadamard inequalities are obtained for these twas-Godunova-Levin functions of first kind, i£<0, 1], we
new extensions of Godunova-Levin functions. The hgve
interested readers may explore new and interesting
applications of these classes of convex functions inf(tx+ (1—t) o, 1

: " con . "5t
various branches of pure and applied sciences using novel t 1-t
and innovative techniques. This is the main motivation oflt is obvious that fors= 1 the definition ofs-Godunova-
this paper. Results obtained in this paper may be extendedevin functions of first kind collapses to the definition of
for other classes of convex functions including preinvex Godunova-Levin functions.
functions and coordinated convex functions. Our next definition is due to Dragomi2,3].

fitx+(1-t)y) < m+@ wx,yel,te(0,1). (2)

vx,yel,te(0,1). (3)
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Definition 4([2,3]). A function f:1 — R is said to be s- Lemma 1([18]). Let f:1 — R be twice differentiable
Godunova-Levin functions of second kind, fer[®, 1], we  function. If f € L[a,b], then

have
f(@+f(b) r(a+1)
f(x)  f(y) 2 2b_a)a [J f(b) +J5- f(a)}
ftx+(1-t)y) < " + a t)S,VX,ye I,t€(0,1).(4)
- 1
) ) ) ) (b—a)2 1_(1_t)a+1_ta+l B
It is obvious that fors = 0, sGodunova-Levin functions = 5 / a1 f’(ta+ (1—t)b)dt.

of second kind reduces to the definition®functions. If
s=1, it then reduces to Godunova-Levin functions. ] ) )
We now introduce the classes of logarithrsiGodunova- ~ Lemma 2([10)). Let f:[a.b] + R be twice differentiable
Levin functions of first and second kinds respectively, ~ function on(a,b) witha<b. If f € L[a, b], then, we have

Definition 5. A function f: 1 — (0,) is said to be 207 (a+1) [J o F(@) 3% f(b)] _f(a+b)
logarithmic s-Godunova-Levin function of first kind, if (b—a)@ (%) (%2)* 2

1
s€ (0,1], we have (b-ap / - [f”(l+ta+]'_tb>
f(tx+ (1-t)y) < F)EF(y) T8, Wy el te (0,1). IECREF 27 2
From above inequality, it follows that f <2ta+ 12+tb> dt.

Inf(tx+(1—t)y)§é|nf(x) SInf(y).

1 _
RemarkNote that fors= 1 above definition reduces to the
definition for logarithmic Godunova-Levin functions, see
[14].

The above two result play key role in proving our main
results.

3 Inequalities for ssGodunova-Levin
Definition 6. A function f: | — (0,) is said to be fynctions of first kind
logarithmic s-Godunova-Levin function of second kind, if

s€ [0,1], we have Theorem 1.Let f: [a,b] — R be twice differentiable on
L 1 (a,b) witha< b and " € L1[a,b]. If |f”] is s-Godunova-
ftx+(1—-t)y) < f(x)Ef(y) T, ¥xyel, te(0,1). Levin function of first kind, then
Thus, it follows that fl@+fb) ra+1) .4 a
. . T~ b [Ja+f(b)+Jb,f(a)}
Inf(tx+(17t)y)gt—slnf(x)erlnf(y). (b—a)?

< J4(a,s)|t"(a)|+ .764(a,9)|f" (b)]],
RemarkNote that fors= 1 above definition reduces to the 2(a+1)[ i(a,9)[T(a)] 2(a, )T )H

definition for logarithmic Godunova-Levin functions, see

; o ) where
[14]. Also for s= 0 it reduces to logarithmiP-functions,

seel4] Hi(@,9) = e gy - TERILS  (7)
Definition 7([7]). ~ Let f € Lyfabl. Then the (a,9)=g2— 1, —SEMad 202 (g)

Riemann-Liouville integrals{] f (x) and J_ f (x) of order

a >O0witha> Oare definedaby Proof.Using Lemma 1, we have

r f@+f(b) @+l o
1 - -
Jg+f(x):m/(X—t)aflf(t)dt, X> a, (5) 2 2(b—a)d [J f(b)+J f(a)}
a 1
b—a)? f1-(1-t)2Ftt—ta+!
and <! 5 ) / ( a)+1 £ (ta+ (1 t)b)|dt
b
1 1
- / X (tdt, x<b, (6) (b—a)? f1—(1-t)*Ft—tatt
I' ) X = 2 / a+1
where - )
I~ X t—s|f (a) s (b)| | dt
F(C{):/ (aFI)(tJr—l(j)(7
| (b_a)2 1 1 I_(G—|—2)I_(1—S) 1
is the well known Gamma function. “2a+D)|1os a—si2  rla-s+3 | @
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s+2 1 sF ()l (a+2)
s+1 a+2 T[(a+s+3)
20a+2)+s P
T (a+2)(a+s+2) It (b)|}'

This completes the proof.O

Theorem 2. Let f: [a,b] — R be a twice differentiable
function on(a,b) and " € L[a,b]. If [f”|9 for q> 1 s
s-Godunova-Levin function of first kind, then

fla+f(b) r(a+1) .4 a
T~ 2 g [J f(b)+J(b>,f(a)]
1-1
_(b-a?( a !

2(a+1) a+2

(s%2

where i (a,s) and 2%(a,s) are given by(7) and (8)
respectively.

{%m$<Wa%w$W%nF,

Proof.Using Lemma 1, power mean inequality and the fact
that | f”|% is sGodunova-Levin function of first kind, we
have

(a)]

fa)+f(b) I(a+1)
£ (ta+ (1—t)b)dt

a
2(b—a)° - f

. [J" f(b)

1
ba2/1

0

(b— 2<11 a+l  ca+l )
—(1-t)at _tatlgt
2(a+1) .0/

1
/(1_ (1_t)a+l_ta+l)

<O !
o)

(b—a)?
<
~ 2(a+1)
—_— 1 J—
1-s oa—-s+2

1

Of+1 ta+1

a+l

1
1-3

<

1

£ (ta+ (1—t)b)th) ’

X

a
a+2

ra+2)r(1—
r(a—s+3)

9

" (a)|

S+2 1
sl a+2

_sC(9r(a+2)
I(a+s+3)

f”(b)lq} :

This completes the proof.O0

alk

2a+2)+s
(a+2)(a+s+2)

Theorem 3. Let f: [a,b] — R be a twice differentiable
function on(a,b) and f” € L[a,b]. If [f”|% for g > 1 and
%+ § = Lis s-Godunova-Levin function of first kind, then

f(a)+ f(b)
2

MNa+1)

" 2(b_a) it

(b

[J“ f(b) + 9% f( )}

_ (b—ap
2(a+1)

pla+1)—-1
pla+1)+1

x(ligﬂm> H%mw>.

Proof. Using Lemma 1, Holder’s inequality and the fact
that | ”|% is sGodunova-Levin function of first kind, we
have

f@+f(b) Ma+1), "
7~ 2o 92 1(0)+35 - f(@)]
a)2 1 jatl ol
‘ /1 (1= ;+1 U tat (1-b)dt

1

0
1
S 0+1 ta-HI.)pdt)
(e
(Jlrosa-nfa)
x f”(ta+ (1—t)b) dt>
0
1 :
a+1 </ p(a+1) tp(a+1))dt)
0
1 1 a
x(![ﬁH%mW+l_ﬁf%mﬂdQ
_ (b-a)? (pla+1)—1 C
T 2(a+1) \ pla+1)+1

1
q

X<1ig“wﬂ S+ﬁw(n>.

This completes the proof.0

4 Inequalities for ssGodunova-Levin
functions of second kind

Theorem 4. Let f: [a,b] — R be differentiable or{a,b)
with a< b and ' € Li[a,b]. If |f”| is s-Godunova-Levin
function of second kind, then

f(a)+ f(b)
2

(b—a)?
2
where

MNa+1)
~ 2(b—a)°

[J“ f(b)+ 3% f(a)}

A (a,9)[|f" (@) + 1" (b)]],

1
1-s

1
a—s+2

Ma+2)r1-
MNa—s+3)

H(a,s) = )

©)

Proof.Using Lemma 1, we have

f(a)+ f(b)
2

MNa+1)
 2(b—a)°

[J“ f(b) + 30 f(a)}
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- (b_a)Z /1 1— (1_t)a+1_ta+1

< [f”(ta+ (1 —t)b)|dt Theorem 6. Let f: [a,b] — R be a twice differentiable
at+l function on(a,b) and € L[a,b]. If |f”|9 for g > 1 and
1,1 i ; ; ;
=4 = =1is s-Godunova-Levin function of second kind,
(b_a)? 11—(1—t)“+1—t“+1 515 i unov vin functi i
< / then
- 2 ] a+1
1. 1 " f(a)—'z_ f(b) B r(E)a —;;L) [Ja f(b)+\](‘3{))7 f(a)}
X [tsf (@) + (1—t)5|f (b)} dt . .
b a2 _ (b-a? (plat+) -1\ " (|1 @ +[" (b)) °
= “2a+1) \ pla+1)+1 1-s ’
2(a+1)
y 1 1 Tr(a+2r(i-s 1@+ £(b)] Proof. /E.Jqsi_ng Lemma 1, HoIder's ine_quality and the _fact
1-s o—s+2 F(a—s+t3) : wstr!;v‘e is s-Godunova-Levin function of second kind,
This completes the proof.O f(a+f(b) (a+1)

[J f(b)+32 - f(a)}

2 " 2(b-a
Theorem 5. Let f: |1 — R be a twice differentiable 2 )
function on P and ' € L[a,b]. If [f”|9 for g > 1 is ‘(b_a)z/ll_(l_t)aﬂ_taﬂ

s-Godunova-Levin function of second kind, then = f”(ta+ (1—t)b)dt

a+1

f(a)+f(b) I(a+1)
2 - 2(b—a)”

[J“ f(b)+Jg)),f(a)}

0
(b_a)z ; a+1 a+1 %
<3 /(17(14) 1o+ 1)Pgt
0

(b_a)z a 1_% é " " %
< 3@t T (M) (#(@.9)" (1" @1 +If"®))", < :

wheres#(a,s) is given by(9).

1
q

"(ta+ (1t)b))th>

1 1
pla+1) _ (a+1))dt ’
Proof. Usmg Lemma 1, power mean inequality and the fact = 2 a+1

that |f”|9 is sGodunova-Levin function of second kind, 0

we have

1 q
x ( [ @+ (1_1t)s|f”<b>ﬂdt>
2 - 2(b—a)® (b) °

f(a+f(b) r(a+1) [Ja f(b) + 3¢ ,f(a)}
)  (b-a? (pla+ -1\ (@] (D))
'b a2/1 (1-t)o+l _ga+l "2+ \plar1)r1 1-s '

f”(ta+ (1—t)b)dt

1
0 at This completes the proof.O
1 1-1
- (b—a)? /1_(1_t)a+1_ta+ldt ! Theorem 7. Let f: [a,b] — R be twice differentiable
~2(a+1 " function on(a,b) with a< b. If f” € L[a,b] and |f”| is

s-Godunova-Levin function of second kind, then

1

#(tat (1—t)b)‘th> q

1
% (1_(1_t)a+1_ta+l)
f

2011 (@41) b
ol g, 0+ T, 1] 1(57)

1-1
< (b—a)? ) (b—a)? 1 " n
= 2(a+1) O{+2 S Bsain % (s.a.t) sz ¢ |1T" @[+ [T (0)]],
1
1 (@+2)r(1-s\* 1
1-s s+2 r(a—st3) where? (s, a,t) = [(1—1)9+1(1+1)Sdt.
0
1
E = Fi(1,53+a,-1),
" " 2+a 21
* ('f @+ (b)|q> wheresF(1,5,3+ a, —1) is hypergeometric function.

Proof. Using Lemma 2 and the fact thaltf”|

(b_a)Z a 1-3 1 1
_ v q q " q\ad - : H :
20+ 1) (a+2) (%”(a,s)) (\ (@))% " (b)| ) s-Godunova-Levin function of second kind, we have

201 (a41) a+b)

This completes the proof.O (b—a)a {‘](a“’) f( HJ(‘"**”) f(b)]_f( 2
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1 1
| b= f et 1t o —2+2 a(_L "
_‘8(a+1)0/(1 DT 2 4t b) <141 U'( 25(s— 1))Hf (B (1—3)
yr1—t 1+t 1 —2+428 ‘
(3t ) o cfiran(cty) rren(zE) L]
a)? / 1+t 1t
=y / (1-t) o’+1f” a+?b)dt Proof. Using Lemma 2, Holder’s inequality and the fact
0 that | f”|9 is ssGodunova-Levin function of second kind,
b 1 L we have
a-+1lgn —t j
*aas 0/1 t)a+1f ( Sat = b)dt 21 (@11

o s 1049 10] - (312)

f”<¥a+ %b)

\ A

dt

1+t 1-t
et b)

=
N

1
(b—a)” v a
8(a+1)0/(1_t) o

1
/ _)otf
o

1
t 1+t
/ v ” o b> « 4 <l ta+ﬂb> dt
0 2 2
1
b—a)? a+1 a)? 1
= +1) ./(1_t) )/1 t)atie” 1+ta+1—2tb)dt
0 0
S 2 \s 1
| () 1" @1+ (=) f”(b>|]dt b-a St 14t
1+t 1-t +7/1 t0+lf"< a+=_—b)dt
4 2 2
0

ol

1
+0/(1_t)a+1|:<12t> \f”(a)|+ (%H) |f//(b):| dt:| - (b—a)z {(/:l(l_t)p(aJrl)dt)
= 1) )

8(a+
(b—

. 11 (a)] 17+ (141)5dt 1 N >
RERCEE] ‘Hl / ><</ f”(%ewl?b) dt) +</(1—t)9<“+1>dt>
1 1 0 0
b)) [ @-0 =t (@) (-0t AN
0 0 ><</ f”<?a+ 2b>‘ dt) }
1 0
+f”(b)|/(1+t)°’+1(1—t)Sdt} _ (b-ap? ( 1 >%,
0 “8a+1)\pla+1)+1
2 1
= A (@) (s, )+ |1 (B) - vt (2 Yoo 7o | (2 ar)”
23-s(a +1) a-s+2 <L (a”q/(th) de+|f (b”q/(ﬁ) dt
0 0
+|f”<a>+|f”<b)%<s,a,t>] ! L i
2 aost +<|f“(a>|q/(1 Jeur o [ () d‘) }
:%{%(ga,t)+0(_ls_i_2}[|f”(a)+f”(b)|]. Y ’ i

279 (b—a)? 1 C
- a+1 pla+1)+1

{ @[ (25+2))+f<>|q(115)}q

This completes the proof.O

X

Theorem 8. Let f: [a,b] — R be twice differentiable
function on(a,b) with a< b. If f” € L[a,b] and|f"|9 is

s-Godunova-Levin function of second kind, then 1 —2428 |
+{ (@) (=) +11"( >|Q(25(S_1))} }
20-1r (@ +1) a+b
(b—a)“ [Jf%b)*f(aHJf%b)*f(b)] f( 2 )’ This completes the proof.O
1
(b—a) 1 P Theorem 9. Let f: [a,b] — R be twice differentiable
a+1 p(a+1)+1 function on(a,b) with a< b. If f” € L[a,b] and |f"|9 is
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s-Godunova-Levin function of second kind, then This completes the proof.O0
20 (a+1) 1, a a+b
boae e 1@+ (0] - 1(557) N -
a - 5 Inequalities for logarithmic
29 (b-a?( 1 ! s-Godunova-Levin functions of second kind
a+1 a+2
1 Theorem 10. If f : |1 — (0,0) is logarithmically
n o n 1 - - i i i
A 117 @@ (s.a.t) + | (b)|q( - ) s-Godunova-Levin function of second kind, then for
a—s+2 € (0,1), we have

1 i 1
+ (If”(a)lq<a _S+2> +f”(b)|q(‘5(5,a,t))> } f (a;b) 2
b
(1—1)T+L(1+1)~Sdt. gexp{bla/ Iogf(x)dx] < [f(a)f (b)] Ts.
- a
= 7ig 2R(ls3+a,-1). Proof. When f is a logarithmically sGodunova-Levin

Proof. Using Lemma 2, power-mean inequality and the function of second kind, we have
fact that|f”|% is ssGodunova-Levin function of second

where?'(s,a,t) =

O —p

kind, we have ¢ <a+b>
2
201 (a+1) atb
WH% (@) + I 1) = 1(25) :f<ta+(1—t)b—i2-(1—t)a+tb>
| (b—a)? 1 gt enr1Ht 1t TR - 5
" |8(a+1) ./(1_t) e <Ta+Tb> < [f(ta+ (1-0)b)]"[f((1 -t)a+tb)] .
° = {[f(ta+ (1— )| [F((1—t)a+th)]}Z.

—t 1+t ) dt

+f ( 5-at —b Taking the logarithms on both sides of the above inequality

yields

a+b
in f( s )
<In[f(ta+ (1—t)b) f((1—t)a+th))*
= 2°In[f(ta+ (1—t)b) f((1—t)a+th)],

1

(b*a)z . a+Llger 1+t 1-t
/(l—t) (55 a+ = b)dt
0

1
a)? t 1+t
(1- t““f” b)dt
)/ At )

ale

which implies that

0
(b a)? /l t)(@+Dgt .
8(0 1) / 1 I ¢ (a+ b)

+
1 q % 2
X(/(lt)(a-H) fn<ﬂa+ﬁb> dt) gIn[f(ta+(l—t)b)f((l—t)a+tb)]
J 2 2 =Inf(ta+ (1—t)b)+Inf((1—t)a+tb).
/ (a+1) - Integrating the above inequality with respecttte [0, 1]
+ /(1 )T dt procures
0
i 1ot 14t i —Ifaer /Inf
T
o ° L1 which is equivalent to
<2q(b—a)2< 1 ) a L aib
e+l \a+2 Zs+1lnf< ) /Inf (10)
a
><{ (f”(a)|q((€(s,a,t))+|f”(b)|q( 1 2)) Sincef is logarithmicallys-Godunova-Levin function
a-st of second kind, then fa < (0,1), we have
1
(1@ (o) + I m)(E(s.a.t) L Inf(tat (1—1)b) < ~Inf(a) + ——— In f(b).
a—s+2 o —ts (1-t)s
@© 2014 NSP

Natural Sciences Publishing Cor.



Appl. Math. Inf. Sci.8, No. 6, 2865-2872 (2014)www.naturalspublishing.com/Journals.asp NS 2 2871

Integrating on both sides of the above inequality with [10] M. A. Noor, M. U. Awan, Some Integral inequalities for two
respect td € [0, 1] generates kinds of convexities via fractional integrals, Trans. J. Math.
Mech.,5, (2013).

b 1 . .
1 / Inf(x)dx<{In[f(a)}Jrln[f(b)]}/ ldt. (1) [11M. A Noor, G. Cristescu, M. U. Awan, Generalized
b—al/a - o tS Fractional Hermite-Hadamard Inequalities for twice

mbinina (1 nd (11) aiv differentiables-convex functions, Filomat, (2014).
Combining (10) and (11) gives [12] A Brndsted, RT Rockafellar, On the subdifferentiability
a+b zTif of convex functi_ons, Proceedings of the American
Inf{ — Mathematical Societyi.6, (1965).
2 [13] M. A. Noor, K. I. Noor, M. U. Awan, J. Li, On Hermite-

1 b 19 Hadamard Inequalities foln-preinvex functions, Filomat,
<o /a In f(dx< In[f(a) ()] [ et (2014), (npress).

. . ) ) [14] M. A. Noor, F. Qi, M. U. Awan, Some HermiteHadamard
Taking the power o€ on all sides of the above inequality type inequalities for log-h-convex functions, Analysig3,
produces 367-375 (2013).

1 [15] M. E. Ozdemir, C. Yildiz, A. O. Akdemir, On the co-
(3t b =t ordinated convex functions, Appl. Math. Infor. S@, 1085-
2 1091 (2014).

1 b [16] M. Radulescu. S. Radulescu, P. Alexandrescu, On the
<exp [ / In f(x)dx} Godunova-Levin-Schur class of functions, Math. Inequal.
b—ala Appl., 12, 853-862 (2009).
& Lo 1 [17]M. Z. Sarikaya, E. Set, H. Yaldiz and N. Basak,
Seln“(a)f<b>] t = [f(a)f(b)] ™. Hermite-Hadamard'’s inequalities for fractional integrals and
This completes the proof.O0 related. fractional inequalities, Mathematical and Computer
P P Modelling, 57, 2403-2407 (2013). |
Acknowledgement.The authors are grateful to Dr. S. M. [18]J. Wang, X. Li, M. Feckan, Y. Zhou, Hermite-Hadamard-
Junaid Zaidi, Rector, COMSATS Institute of Information type inequalities for Riemann-Liouville fractional integrals
Technology, Pakistan for providing excellent research  Via two kinds of convexity. Applicable Analysis, (2012),

facilities. This research is supported by HEC NRPU o ¥ttp:\/(/d§$|loi.org/:0.1;)83)_/0('):036_81320_1t2.727|9_86. i
project No: 20-1966/R&D/11-2553. [19]T. -v. 1ang, A -F. S, Qi, On in egral Inequafiies
of Hermite-Hadamard type fos-geometrically convex

functions, Abstr. Appl. Anal. 2012, Art. ID 560586, 14 pp.
References

— s M. Aslam Noor earned
his PhD degree from Brunel
University, London, UK
(1975) in the field of Applied
Mathematics(Numerical

Analysis and Optimization).
He has vast experience

[1] G. Cristescu, L. Lupsa, Non-connected Convexities and ‘
Applications, Kluwer Academic Publishers, Dordrecht, b )
Holland, (2002). ja- -

[2] S. S. Dragomir, Inequalities of hermite-hadamard type for
h-convex functions on linear spaces, preprint.

[3] S. S. Dragomirn-points inequalities of hermite-hadamard
type forh-convex functions on linear spaces, preprint.

[4]S. S. Dragomir, J. Rmfi¢ and L. E. Persson, Some of teaching and research
inequalities of Hadamard type, Soochow J. M&kh, 335- at university levels in various
341 (1995). countries including Pakistan,

[5] S. S. Dragomir, C. E. M. Pearce, Selected topics on Hermite-lran, Canada, Saudi Arabia and United Arab Emirates.
Hadamard inequalities and applications, Victoria University, His field of interest and specialization is versatile in
Australia, (2000). nature. It covers many areas of Mathematical and

[6] E. K. GodunovaandV.I:Levin, Inequalities for functions of Engineering sciences such as Variational Inequalities,
abroad classthatcontalns_convex, mqnotone and so_mec’th?f)perations Research and Numerical Analysis. He has
forms of functions. (Russian) Numerical mathematics andpeqan awarded by the President of Pakistan: Presidents
msgiir\?valtggllgg}ﬁf; (&F;Lésss)'an)’ Moskov. Gos. Ped. ISty ard for pride of performance on August 14, 2008,

[7]U. N, katugampola, New 'approach to a generalized in recognition of his contributions in the field of
fractional integral, Appl. Math. Comput218 860-865 Mathematical Sciences. I_-|e was awarded HEC B_est
(2011). Research paper award in 2009. He. has superwsgd

[8]W. Liu, J. Park, A generalization of the companion of Successfully several Ph.D and MS/M.Phil students. He is
Ostrowski-like inequality and applications, Appl. Math. Inf. currently member of the Editorial Board of several
Sci., 7, 273-278 (2013). reputed international journals of Mathematics and

[9] D. S. Mitrinovic, J. Pecaric, Note on a class of functions of Engineering sciences. He has more than 750 research
Godunova and Levin, C. R. Math. Rep. Acad. Sci. C48,, papers to his credit which were published in leading
33-36 (1990). world class journals.

© 2014 NSP
Natural Sciences Publishing Cor.


www.naturalspublishing.com/Journals.asp
http://dxdoi.org/10.1080/00036811.2012.727986.

2872 — 1~ S r> M. A. Noor et. al. : Fractional Hermite-Hadamard Inequalities for same.

Khalida Inayat Noor Sundas Khan has earned her MS degree from
is a leading world-known COMSATS Institute of Information Technology,
figure in mathematics and Islamabad, Pakistan under the supervision of Prof. Dr.
is presently employed as HEC Muhammad Aslam Noor. Currently she is Research
Foreign Professor at CIIT, Associate in Mathematics Department, COMSATS
Islamabad. She obtained her Institute of Information Technology, Islamabad. Her field
PhD from Wales University of interest is Convex and Numerical Analysis.

b (UK). She has a vast
experience of teaching and
research at university levels
in various countries including

Iran, Pakistan, Saudi Arabia, Canada and United Arab

Emirates. She was awarded HEC best research paper

award in 2009 and CIIT Medal for innovation in 2009.

She has been awarded by the President of Pakistan:

Presidents Award for pride of performance on August 14,

2010 for her outstanding contributions in mathematical

sciences and other fields. Her field of interest and
specialization is Complex analysis, Geometric function

theory, Functional and Convex analysis. She introduced a

new technique, now called as Noor Integral Operator
which proved to be an innovation in the field of geometric
function theory and has brought new dimensions in the
realm of research in this area. She has been personally
instrumental in establishing PhD/MS programs at CIIT.

Dr. Khalida Inayat Noor has supervised successfully

several Ph.D and MS/M.Phil students. She has been an
invited speaker of number of conferences and has
published more than 400 (Four hundred ) research articles
in reputed international journals of mathematical and

engineering sciences. She is member of editorial boards
of several international journals of mathematical and

engineering sciences.

Muhammad Uzair Awan
has earned his MS degree
from COMSATS Institute
of Information Technology,
Islamabad, Pakistan under
the supervision of Prof.
Dr. Muhammad Aslam Noor.
His field of interest is Convex
Analysis and  Numerical
Optimization. He has
published several papers in
outstanding International journals of Mathematics and
Engineering sciences.

© 2014 NSP
Natural Sciences Publishing Cor.



	Introduction
	Preliminaries
	Inequalities for s-Godunova-Levin functions of first kind
	Inequalities for s-Godunova-Levin functions of second kind
	Inequalities for logarithmic s-Godunova-Levin functions of second kind

