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Abstract

Generalizations of the classical and perturbed trapezoid inequalities are devel-
oped using a new mean value theorem for the remainder in Taylor's formula.
The resulting inequalities for N-times differentiable mappings are sharp.
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In the literature on numerical integration, see for exampid, [[17], the fol-
lowing estimation is well known as the trapezoid inequality:

OIS L [ rwad < P50 s 17,

12 z€(a,b)
where the mapping : [a,b] — R is twice differentiable on the intervak, b),

<

with the second derivative bounded @nb) . Generalizations of the Trapezoid
In [3] N. Barnett and S. Dragomir proved an inequality fortime differen- GRS EEREE Gl e MR
. ) . . Mean Value Theorem for the
tiable functions which forn = 1 takes the following form: Remainder in Taylor's Formula
b _ A.l. Kechriniotis and
‘f (@) —2|— f0) 2 ! / f(zx)dx| < b 3 ¢ =), N, Assimals
J— a a
wheref : [a,b] — R is an absolutely continuous mappi.ng_Emb] such that Title Page
—00 <y < fi(zx) T < oo, Vx € (a,b). In [15] N. Ujevic reproved the
above result via a generalization of Ostrowski’s inequality. CEiEE
For more results on the trapezoid inequality and their applications we refer <« >
to [4], [°], [11], [17]. < >
In [10] S. Dragomir et al. obtained the following perturbed trapezoid in-
equality involving the Grss inequality: Go Back
1 /g@mm_f@+fm+xf@—fm»w—w o=
b—a ), 2 12 Quit
< 3%(1—‘2 — ) (b—a)Q, Page 3 of 27
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wheref is twice differentiable on the intervék, b), with the second derivative
bounded or{a, b), and~y, := inf,e(up) [ (), T2 =: sup,ep [ (). I [E] P.
Cerone and S. Dragomir improved the above inequality replacing the constant
by 24 7 and in [5] X. Cheng and J. Sun replaced the cons% by 7
For more results concerning the perturbed trapezoid inequality we refer to the
papers of N. Barnett and S. Dragomif,[[?], as well as, to the paper of N.
Ujevic [14].
In [5] P. Cerone and S. Dragomir obtained some general three-point integral

inequalities fom—times differentiable functions, involving two functionsg : Generalizations of the Trapezoid
; | lities Based N

la,b] — [a,b] such thaty (z) < z andf3 (z) > zforallz e [q,_b] - As special Moo Valis Thaorem for the

cases (fora (x) := =z, f(x) := z) trapezoid type inequalities fot—times Remainder in Taylor's Formula

diffe_rentiak_)le fun(_:tions resu_lt. For more trapezoid-type inequalities involving L D T

n—times differentiable functions we refer to][ [ 7], [ 16]. N.D. Assimakis

In this paper we state a mean value Theorem for the remainder in Taylor’'s
formula. We then develop a sharp general integral inequality. faimes dif- Title Page

ferentiable mappings involving a real parameter. Three generalizations of the
classical trapezoid inequality and two generalizations of the perturbed trapezoid
inequality are obtained. The resulting inequalities iertimes differentiable < >
mappings are sharp. < >
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For convenience we set

=0
We prove the following mean value Theorem for the remainder in Taylor's
formula:

Theorem 2.1.Let f, g € C™ [a,b] such thatf("*1) ¢("+1) are integrable and
bounded or{a, b) . Assume thag "V (x) > 0 for all z € (a,b). Then for any
t € [a,b] and any positive valued mappingsgs : [a,b] — R, the following
estimation holds:

a(t) Ry (f:t,0) + (=1)"" B () R (ft,0)

(21) m S n+1 S M7
a(t) Ra(g;t,0) + (=1)"" B (t) Ra (g:t, a)
. (n+1) (4 (n+1) (4
wherem := inf,¢(q) ;CWF—I)EI;, M = SUDe (q,) g<n+—1>8'

Proof. Sinceg™*", o, /3 are positive valued functions o, b) , we clearly
have that for alt € [a, b] the following inequality holds:

b t
alt) [ (b= g™V (@) dat 5 [ (2= g™ @) dr >0,

which, by using the Taylor’s formula with an integral remainder, can be rewrit-
ten in the following form:

(22) o (£) R (9:4.0) + (1) B () R (g:t.0) > 0.
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Moreover, we have
b (n+1) (o
o (t)/t (b—2)" g™ (z) (g(”T)Eaz; - m) dr
t (n+1) (5
50 [ aram @) (L5 - m) 2o

g(nJrl) (l’)
or equivalently

QG)@@%Z%b—foWHW@dx
FEDA0 [ (e 0 @) do

ZTn(a@bew——@”ﬁnHNxﬁm

S [

t

m—xw¢MU@ym).

Using the Taylor’s formula with an integral remaindgr,3) can be rewritten in
the following form:

(2.4) a(t) Ry (f;t,0) + (=1)"" B(t) Ra (f3t,0)
>m (a (t) Ry (g;t,0) + (_1)n+l B (t) R (g:t, a)) :
Dividing (2.4) by (2.2) we get

_ AR (fith)
" alt) R (git.h)

(=)™ 5 () Ra (fit,0)
)R 0) Ra (it a)

(2.5)
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On the other hand, we have

o (t) /}t (b= )" g () <M - %) iz

+ﬂ(t)/at($—a)ng(”+1)(:v) (M—M) > 0.

or equivalently

(2.6) a(t) Ro (f;1,0) + (~1)""' B(1) Ry (fit,0)
< M (@ () Ra (g:1,0) + (1) B(t) R (g:1.0)).

Dividing (2.6) by (2.2) we get

2.7) a(t) Ry (f;t,b)+(—1)”iﬁ(t) R (fita)
a(t) R (g;8,0) + (=1)"" 5 (t) Rn (g:t, a)
Combining(2.5) with (2.7) we get(2.1). O

Theorem 2.2.Let f, g € C™ [a,b] such thatf("*!, ¢("+1) are integrable and
bounded or{a, b) . Assume thay" V) (x) > 0 for all z € (a,b). Then for any
t € [a, b] and any integrable and positive valuated mappings : [a,b] — R,
the following estimation holds:

e (a() W (f51,0) +
T L (@) Ragit,b) +

wherem, M are as in Theorem. L

+ (1" B (1) Ra (f3t,a)) di

(2.8) .
(=1)" B (t) Ru (g;t,a)) dt

IN

M,
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Proof. Integrating(2.2), (2.4), (2.6) in Theorem2.1 over [a, b] we get

(2.9) / (0 (8) Ra (g £,5) + (—1)™ B(#) Ry (g: . 0)) dt > O,

and

(210) m / 2 (g:8,8) + (=1 B (1) Ry (51, )

</< () R (F:£.0) + (—1)" B(8) Ry (f1,a)) dt

<M/ w (g3, b) +

Dividing (2.10) by (2.9) we get(2.8) .

(-1

)" B(8) R (g5t, a)) dt.

Generalizations of the Trapezoid
Inequalities Based on a New
Mean Value Theorem for the

Remainder in Taylor's Formula

A.l. Kechriniotis and
N.D. Assimakis

Title Page

Contents
44 44
< >
Go Back
Close
Quit
Page 8 of 27

J. Ineq. Pure and Appl. Math. 7(3) Art. 90, 2006

htn//iinam a1 oadin o


http://jipam.vu.edu.au/
mailto:
mailto:kechrin@teilam.gr
mailto:
mailto:
mailto:assimakis@teilam.gr
http://jipam.vu.edu.au/

For convenience we denote

Y (f) = f fO(),  Tu(f):= sup f" ().

2€(a,b) 2€(ab)

For our purpose we shall use Theoretsand?2.2, as well as, an identity:

Lemma 3.1. Let f : [a,b] — R be a mapping such that™ is integrable on — )
[a, b] . Then for any positive numberthe following identity holds: e S o o oz
Mean Value Th for th
1 b Rer?ﬁ?iri]nerui?] Ta;(())rr?smF(?rrrr:u?a
n+1 .
(3'1) (b _ a) / (pR” (f X b) ( ) Ry (f’ L5 a)) dx A.l. Kechriniotis and
( a ( ( +1 N.D. Assimakis
1 (p+(=1)" n
/ f @) dz + pf (8) + (=1 £ (a)
? Title Page
n— n+k
o EVTIO0) 4o (@) e Contents
+ (b—a)™".
(k+1)!
":0 < >
Proof. Using the analytical form of the remainder in Taylor’s formula we have < >
1 b I p Go Back
(3.2) / fix,b) + "M R, (f:z,a)) dx
(b—a) /s ( n )+ (1) ( )> Close
= pf () + <—1>"“ f o
n+1 k
p(b— SU k' —1) (a—x) f(k) (z) dx Page 9 of 27
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= pf (b) + (=1)""" f (a) —

where

k!

Fork > 1, using integration by parts we obtain

(D)™ SV 0) +pf %Y (@)
k!

I = /b p(b— x)k + (_1)”“ (o - $>kf(k) (x)dz, (k=0,1,...,n).

(33) ILi—I=-— (b—a)".

Further, the following identity holds:

(3.4) Y hi=n+1)I+> (n+1—k) (I — Li).
k=0 k=1

Combining(3.2) with (3.4) and(3.3) we get

1 b nil
@5 = | R () + (210 By ()
= o)+ (1 (o - R EUT) Py
£y (n+1—Fk) e )]S)prk O D h— ).

Replacingk by & + 1in (3.5) , we get(3.1) .

Generalizations of the Trapezoid
Inequalities Based on a New
Mean Value Theorem for the

Remainder in Taylor's Formula

A.l. Kechriniotis and
N.D. Assimakis

Title Page

Contents
44 44
< >
Go Back
Close
Quit
Page 10 of 27

J. Ineq. Pure and Appl. Math. 7(3) Art. 90, 2006

htn//iinam a1 oadin o


http://jipam.vu.edu.au/
mailto:
mailto:kechrin@teilam.gr
mailto:
mailto:
mailto:assimakis@teilam.gr
http://jipam.vu.edu.au/

Theorem 3.2.Let f € C™ [a, b] such thatf ") is integrable and bounded on
(a,b) . Then for any positive numberthe following estimation holds:

(1+p) (b—a)""
nrmry mn)

BRIl PR (U C il
N (b__a) a

(3.6)

(n+1)
L k) (1) 1) 4 (o)
2 T (1) o

(L+p)(b—a)"
(n+2)!(n+1)

Fn+1(f)a

The inequalities irn{3.6) are sharp.

Proof. Choosingg () = 2™}, a(z) = p, 3(x) = 1in (2.1) in Theorem2.1,
and then using the identit,, (¢; a,z) = (z — )" we get

plb— )"+ (1™ (0 — )™

3.7) (n+1)!

Tn+1 (f)

< pR, (fit.0) + (—1)"" R, (f;t.a)

pb—t)"" + (=) (a—t)""
(n+1)!

<

Fn—i—l (f) )
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forall t € [a,b]. Integrating(3.7) with respect ta from a to b we have

(b—a)™"

(3.8) (1+ P)W%H (f)

< / (PR (f:1,) + (—1)"" Ry (f51,a)) di
(b—a)"™
<(1+p) mrn+l (f).

Setting (3.1) (Lemma3.1) in (3.8) and dividing the resulting estimation by
(n+ 1), we get(3.6). Moreover, choosing (x) = 2" in (3.6), the equality
holds. Therefore the inequalities (B.6) are sharp. O

Remark 1. Applying Theoren3.2for n = 1 we get immediately the classical
trapezoid inequality:

—CZQ a b
e U< IO L [

(b—a)’
12

< Lo (f),

wheref : [a,b] — R is continuously differentiable oja, b] and twice differen-
tiable on(a, b), with the second derivativg’ integrable and bounded du, b) .
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Remark 2. TheorenB.2for n = 2 becomes the following form:

DO () =0 [y DI C=0 IO
L@,
(49 (b
< ) L3 (f),

wherep € R, f € C?]a,b] and such thatf”” is bounded and integrable on
(a,b).

Theorem 3.3. Let f, g be two mappings as in Theoretr2. Then for anyy €
R, the following estimation holds:

I .
(3.10) m< mUipab)
I, (g; p,a,b)
) (n+1) (4 (n+1) (5
wherem := inf () ;%1)8 M = SUp,e(ay) Jg:%ng;’ and
pt+(= "“/ pf () + (=1)""" f (a)
Ly (f;psa,0) = ————— ) dx +
(f;p,a,b) = f(z CESY
LS =R EDTO ) +pf M @)
“~ (n+1) (k+1)! '

Proof. Settinga (x) = p, f(z) = 11in (2.1) of Theorem2.1, and using the
identity (3.1) in Lemma3.1we get(3.9). O
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Using the inequality3.6) in Theorem3.2we obtain two generalizations of the
classical trapezoid inequality, which will be used in the last section. Moreover,
combining both generalizations we obtain a third generalization of the classical

trapezoid inequality.

Theorem 4.1.Let f € C™ [a, b] such thatf"*1) is integrable and bounded on
(a,b) . Suppose: is odd. Then the following estimation holds:

1 n+1
@) e O e )
Fb)+f(a)
- b—a/f 2
gy =0 (19 (@) + (1) 10 )
+k:12 n+1 (k+1)!

= (n+2)!(n+1) (b= )" Tosa (f).

The inequalities ir{4.1) are sharp.
Proof. From(3.6) in Theorem3.2by p = 1, obviously we get4.1) . O
Theorem 4.2.Let f € C™ [a, b] such thatf"*1) is integrable and bounded on
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(a,b) . Suppose: is odd. Then we have

4.2) %%ﬁ%r%ﬂ“)
<-37 i - | fla)de
gy (DO 0)+ O @) (- a)f
+ ; no (k+2)!
2(b—a)™™
mrn—l-l (f) .

The inequalities ir{4.2) are sharp.

Proof. Let m := n + 1. Thenm is an even integer. Consider the mapping
F : [a,b] — R, defined viaF (z) := [ f (t) dt. Then we clearly have that
F € C™[a,b] and F™ V) is integrable and bounded d¢n, b) . Now, applying
inequality(3.6) in Theorem3.2to F' by choosing = 1, we readily get

2(b—a)™!
(m+2)!(m+1)

Tm+1 (F)

(m—1)
_mﬂﬂﬂF@_Fm»
S =) CDMER () £ FW ()
! —~ (m+1) (k+1)! o
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2(b—a)""!
“(m+2)(m+1)

Ferl (F) )

or equivalently,

2(b—a)™"!
m+2)(m—1) ™

< mH/f

Ln — k) (DM A0 @) + 14D (@) (0 - 0)f
+Z ma 1 k+ 1)

k=1
) (b o a>m+1

—(m+2)I(m+1)

(f)

Lo (f)-

Multiplying the previous inequality b)(L, and then usingn = n + 1
we have

(b—a)" o

(n+3)! Tn+1 (f)

(n+1_@(«Jﬁ“fw*wm+fw*w®)w—af*
n (k+1)!

k=1
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_ 2 (b o a)’l’b-‘rl

= WFHJA (f) )

and replacing: by £ + 1we get(4.2) . Moreover, choosingf (z) = 2" in
(4.2), the equality holds. So, the inequalities(in2) are sharp. O

Remark 3. Applying Theoren#.2 for n = 1 we again obtain the classical
trapezoid inequality3.9) in Remarkl.

Remark 4. A simple calculation yield%(nis), < (n+2) D foranyn > 1.
Thus inequality4.2) in Theoren¥.2is better thar(4.1) in Theorem¥.1. Never-
theless inequality4.1) is useful, because suitable combinationgf), (4.2)

lead to some interesting results, as for example in the following theorem.

Theorem 4.3.Let n be an odd integer such that> 3. Let f € C"2 [a, b] such
that f("~Y is integrable and bounded d, b) . Then the following inequalities
hold

() g (20 s (1) = 0+ 3) T (1)
b 12n(n+1) <=n(k+2)—2
S/Gf(x)dx (n—2) n—I; 2n(n+1)
(n—k=2) (=" fO () + /¥ (@)) (b — @)
x (k + 4)!
ROZY (ot 1) Ty () = 10+ 3) 701 (1)),

" (n+3)n-2)(n-1)
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The inequalities ir{4.3) are sharp.

Proof. We set the mapping' : [a,b] — R by

F@p:éi[f@mwt

(4.4)

Then we have thaf € C™ [a, b] and F"*Y) is bounded and integrable ¢m, b).
Applying the inequalitie4.2) in Theorem4.2and (4.1) in Theorem4.1to I’

we respectively get the following inequalities:

(4.5)

and

(4.6)

2(b—a)"™
W%H (F)

1 b
s—b_méﬁwww+

F(a)+ F ()

n—1 (n— k) ((_1)k F®) (b) + F®) (a)) (b— a)k

T (h+2)!
S%FnH(F%
(b—a)"*!
g )
1 b (b) + F (a)
§—b_a/aF(x)dx+ 5
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= (b= a)* (F® (@) + (-1)" F® )
+k:12(n+1 (k+1)!
(b o a)n+1
~(n+2)! (n+ 1)F”+1 (F).
Multiplying (4.6) by (—1) and adding the resulting estimation with5) , we
get
(b—a)"t! 2 1
an S (e () - o Tea ()
nt nk_z (n— k) ((=D" F® (0) + F®) (@) (b — @)
<_Zzn (n+1 (k+2)!
(b— a)”“ 2 1
= (n+2)! (n (n + 3)Fn+1 (F) - 1t (F)) '

Dividing the last estimation witib — a) and splitting the first term of the sum

we have
@08 055 (g () - oo (F)
cn=2)(n—1)(F (b) — F'(a))
- 12n(n+1)
1o (=R ((CDFFO0) + F9 (@) (0 - )
ps 2n(n+1 (k+2)!
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(b—a)" 2 1
= (n+2)! (n (n+ B)F"+1 (F) - nt 1/ (F)> '
Finally, setting(4.4) in (4.7) and multiplying the resulting estimation _”2()7(‘:_1)1)
we get
12(b—a)"
CEECEDICEE) 2+ (f)=n(n+3)Tuy ()
12n(n+1)
/ fle)de = (n—2)(n—1)
1 peg (0= k) ((CD D )+ 1D (@) (b - a)
Xk22n(n+1) (k +2)!
12(b—a)"
= m+3)(n—2) (n—1) M+ (f) =n(n+3) v (f)),

and replacing: by k£ + 2 the inequalities ir{4.3) are obtained.
Moreover, choosing (z) = 2" ! in (4.3), the equality holds. So, the in-
equalities in(4.3) are sharp. O]

Applying Theoremi.3for n = 3 we immediately obtain the following result:

Corollary 4.4. Let f € C*']a,b] such thatf” is integrable and bounded on
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(a,b) . Then,

a9 U 60a) (47, (f) — 9T (f) < bia f () de = f(a);ﬂb)
L0 g(;b) (4T3 (f) — 97 (f))

Remark 5. Let f be as in Corollary4.4. If 5 (f) > 3I'> (f) then from(4.8)
we get the following inequality:

1
b—a

' fla)+ [ (b)
/a f(x)dx<#.
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In this section, using the results of the two previous sections, several perturbed
trapezoid inequalities are obtained involvingtimes differentiable functions.

Theorem 5.1.Let f € C™ [a, b] such thatf"*V) is integrable and bounded on

(a,b) . Then the following estimations are valid:

(b a)n+1
(RNt (f)
(-n" [* (=" (f (a) + nf (b))
S(b—a af(m)der (n+1)

S~ (0= k) ()" 70 )

n+1)  (k+1) (b~

(n+2>!(n+1)rn+1 (f)y
(b—a)"" L nf(a) + f (b)
(.2 (n+2)!(n+1)%“(f)S_(b—a)/a flydet ==
— (n—k) f® (a) b
+k:1 (n+1) (k+1)'( ~)
S (b_a)n Fn-&-l (f)
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Further, if n is an even positive integer, then

(5.3) ‘——/f )da LT
(n—k) f® () (=1)* f® ()
+;2(n+1) (1 1) (b —a)’
(b—a)™™

(Lot (f) = Ynaa (f)) -

“2n+2)!(n+1)

The inequalities ir{5.1) and(5.2) are sharp.

Proof. Taking the limit of (3.6) in Theorem3.2asp — 0 we obtain(5.1).
Further forp > 1, dividing (3.6) by (o + (—=1)"*') and then obtaining the limit
from the resulting estimation as— oo we get(5.2) . Now, letn be an even
integer. Then multiplying5.2) by (—1), adding the resulting inequality with
(5.1) and finally multiplying the obtained estimation lfy-3) we easily get
(5.3). O

Remark 6. Applying Theorend.1for n = 2 we obtain the following inequali-
ties:

(b—a)’ <! ' fla)+2f(0) ' (b)
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O st [ r@as s LU TD
b-ay
<0 L5 (f),
b a / — ' (a
64 [ [ e L0 SO0,

<P, (1) 2 ()

where f € C?[a,b] and is such thaff”” is bounded and integrable da, b] .

Therefore, inequality5.4) can be regarded as a Gruss type generalization of

the perturbed trapezoid inequality.

Theorem 5.2. Let f € O™ [a,b] such thatf"*V is integrable and bounded
on (a,b). Suppose: is odd and greater that. Then the following estimation
holds:

2(b—a)"" (n43) Y1 (f) = (n+ 1) Toys ()
(®-5) (n+3)!(n+1)(n—2)

b
o1 /f(x)dm )+ f @

b—a 2
& (n-1-x) (2 @+ 0 9 0) 0 -a)
; n—2 (n+1) (k+2)!
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2(b— @)™ (1 +3) Tuis () = (1 + 1) 311 ()

= (n+3)!(n+1)(n—2)

The inequalities ir(5.5) are sharp.

Proof. Multiplying (4.2) in Theorem4.2 by -5 and (4.1) in Theorem4.1

by —% and then adding the resulting estimations we see that the last term

of the sum in the intermediate part of the obtained inequality is vanishing, and

so, after some algebra, we ¢ét5). Finally, choosingf (x) := z"*! in (5.5), o .
. . g . . . Generalizations of the Trapezoid

a simple calculation verifies that the equalities hold. Therefore, the inequalitieS  inequalities Based on a New

. EE Mean Value Theorem for the
n (‘)'O) are Sharp' - Remainder in Taylor's Formula

Applying Theorenb.2for n = 3 we get immediately the following result. P e et e

N.D. Assimakis
Corollary 5.3. Let f € C?[a,b] such thatf*) is integrable and bounded on

(a,b) . Then the following estimation holds:

Title Page
(5:6) =~ (b- a)“ (374 (f) — 24 (f)) Contents
. b_ / F@a - LOH@ 0T @60 ‘: >:
< 720 (b—a)" (304 (f) — 274 (f)). Go Back
The inequalities in(5.6) are sharp. C;c:;e

Page 25 of 27

J. Ineq. Pure and Appl. Math. 7(3) Art. 90, 2006

httn-//itinarm it adir ann


http://jipam.vu.edu.au/
mailto:
mailto:kechrin@teilam.gr
mailto:
mailto:
mailto:assimakis@teilam.gr
http://jipam.vu.edu.au/

[1] N.S. BARNETTAND S.S. DRAGOMIR, On the perturbed trapezoid for-
mula, Tamkang J. Math33(2) (2002), 119-128.

[2] N.S. BARNETTAND S.S. DRAGOMIR, A perturbed trapezoid inequality
in terms of the third derivative and applicatioRGMIA Research Report
Collection 4(2) (2001), Art. 6.

[3] N.S. BARNETTAND S.S. DRAGOMIR, Applications of Ostrowski’s ver-

Generalizations of the Trapezoid

sion of the Griss inequality for trapezoid type rul&@&mkang J. Math. Inequalitiles Be:]sed on?Nehw
37(2) (2006)' 163-173. Rl\e/l:;ri]n\(ﬁrui?] I’a;(())rr?smF(?rrn:ufa

[4] C. BUSE, S.S. DRAGOMIR, J. ROUMELIOTI&ND A. SOFO, Gener- Al Kechrin_iotis_and
alized trapezoid type inequalities for vector-valued functions and applica- AHEAEEIIEL (S
tions,Math. Ineq. & Appl, 5(3) (2002), 435-450.

[5] P. CERONEAND S.S. DRAGOMIR, Three point identities and inequal- Title Page
ities for n—time differentiable functionsSUT Journal of Mathematics Contents
36(2) (2000), 351-383. « NS

[6] P. CERONEAND S.S. DRAGOMIR, Trapezoidal type rules from an < >
inequalities point of viewAnalytic Computational Methods in Applied
Mathematics. Anastassiou (Ed.), CRC press, N.Y., 2000, 65-134. Go Back

[7] P. CERONE, S.S. DRAGOMIR, J. ROUMELIOTISND J. SUNDE, A Close
new generalization of the trapezoid formula fertime differentiable Quit

mappings and applicationdemonstratio Mathemati¢ca33(4) (2000),

Page 26 of 27
719-736.

J. Ineq. Pure and Appl. Math. 7(3) Art. 90, 2006

httn-//itinarm it adir ann


http://jipam.vu.edu.au/
mailto:
mailto:kechrin@teilam.gr
mailto:
mailto:
mailto:assimakis@teilam.gr
http://jipam.vu.edu.au/

[8] XIAO-LIANG CHENG AND JIE SUN, A note on the perturbed trapezoid
inequality,J. Inequal. Pure and Appl. Math3(2) (2002), Art. 29. [ON-
LINE: http://jipam.vu.edu.au/article.php?sid=181 ].

[9] S.S. DRAGOMIR, A generalised trapezoid type inequality for convex
functions,East Asian J. Math20(1) (2004), 27-40.

[10] S.S. DRAGOMIR, P. CERONEAND A. SOFO, Some remarks on the
trapezoid rule in numerical integratiomdian J. Pure Appl. Math.31(5)
(2000), 475-494.

[11] S.S. DRAGOMIRAND A. MCANDREW, On trapezoid inequality via a
Gruss type result and applicatiof@mkang J. Math.31(3) (2000), 193—-
201.

[12] S. S. DRAGOMIRAND Th.M. RASSIAS,Ostrowski Inequalities and Ap-
plications in Numerical IntegratiorKluwer Academic, Dordrecht, 2002.

[13] D.S. MITRINOVIC, J.E. PEARIC AND A.M. FINK, Inequalities for
Functions and their Integrals and DerivativeKluwer Academic, Dor-
drecht, 1994.

[14] N. UJEVIC, On perturbed mid-point and trapezoid inequalities and appli-
cations Kyungpook Math. J43(2003), 327-334.

[15] N. UJEVIC, A generalization of Ostrowski’s inequality and applications
in numerical integratiorAppl. Math. Lett.17(2004), 133-137.

[16] N. UJEVIC, Error inequalities for a generalized trapezoid rud@pl.
Math. Lett.,19 (2006), 32—37.

Generalizations of the Trapezoid
Inequalities Based on a New
Mean Value Theorem for the

Remainder in Taylor's Formula

A.l. Kechriniotis and
N.D. Assimakis

Title Page

Contents
44
<
Go Back
Close
Quit
Page 27 of 27

J. Ineq. Pure and Appl. Math. 7(3) Art. 90, 2006

httn-//itinarm it adir ann


http://jipam.vu.edu.au/
mailto:
mailto:kechrin@teilam.gr
mailto:
mailto:
mailto:assimakis@teilam.gr
http://jipam.vu.edu.au/
http://jipam.vu.edu.au/article.php?sid=181

	Introduction
	Mean Value Theorem
	General Integral Inequalities
	Generalized Classical Trapezoid Inequalities
	Generalized Perturbed Trapezoid Inequalities

