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Abstract

A class of (p, m)-convex functions are defined. Then, two necessary and sufficient conditions are
given to judge this kind of function. Moreover, a Hermite-Hadamard type inequality on the (p,
m)-convex functions is derived. At last, two application cases of middle school mathematics
teaching are given.

Keywords

Convex Function, (p, m)-Convex Function, Hermite-Hadamard Type Inequality

WESH: BHH, K8, BET. (o, m-MEEH Hermite-Hadamard R R[], HiGH2%, 2023, 13(12):
3646-3652. DOI: 10.12677/pm.2023.1312378


https://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2023.1312378
https://doi.org/10.12677/pm.2023.1312378
https://www.hanspub.org/

DI &

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. SIS Rm&EMIR
TGS, PR E Eer SR AU R 202, R T R ORI S R B B S S
o o, WATGIEE L B RS O A B T
SEX LL[LJBERRH f il cR=(—0,40) > R, EHXMEEM X, X, € | FUEERI 2€[0,1], A
f(A%+(1-2)%)<Af(x)+(1-2)f(x,), (1.1)
WFRf o 1 R R AR IR AR, MR f 9 1 BRI 5.
1985 £, G. Toader & %afth 1 m-i™ BRELHE Lo
sEX 1.2 [2]% f:[0,b] >R(0>b), me(0,1], #HXERM x,x, €[0,b], 2€[01], &
f (A% +m(1-2)%,)<Af(x)+m(1-2)f(x,), (1.2)
JUFR £ 29 [0,b] L F m-i R B

2007 4, L[3]4rH T p-t R AL E L
5B 1.3 [B]% f(x) 2 E LAEX ] | = (—o0,+0) IRRAL L, XER x, %, €l Mte(01), #HAFIE

p=2k+18% p=%(n=2r+1,m=23+1, k,r,seN) 3

f([txlp+(l—t)x2p]ll)]£tf(x1)+(1—t)f(x2), (1.3)

B £ (x) D9 1 R p-rtefi s ARSI, AR f(x) 9 1 _ER p-lies 4L
TESC[41H, BN T 4R m- BB 2L Hermite-Hadamard B AR/ AN &5
SEBE 1.1 [4]8 R, =[0,40) > R 2 m-"KH, me(0,1]. #X0<a<b<+o, # f'e([ab]), N

éj: f(x)dx < min{ f(a)+ '“Z”f (b/m) mf (a/m2)+ f (b)} (1.4)

2011 4, RIRAFNRELEL I EHE T KT p-hs& %1 Hermite-Hadamard YR 73 A5
SEH 1.2 [5]8 f(x) & | eR™ LAVESEREL, ¥ f(x) & [ab]c | LI p-rieifL, WU

f(Se (ab))< bfaj: f(x)dxe 2 (bg:zpf (2)_(1(0)- L(_a;)%(a’b). (15)

Hrps, (a,b) M1, (ab) 752 =4 a,b ) p Ik Stolarsky “F-HJ[6]41) L ZHF#4[7], Rl
aP*t _pP+ % p(bp+1_ap+1)
S (a,b)=| ———| ,J b=
P(a ) {(p+1)(a—b)} p(a ) (p+l)(bp_ap)

—MEEARM AR, m-REE p- R WA A RIS ? BT, ASCRKERE— A m-
MRS p- BRBURFE T SO R ECR R AL, AR AU NS R e 5 5
2. EXBHIHFZE

SEX 2.1 B (X) 2 ALK | < (o0, +00) FIBEHLE, EHXMER X, X, €1, te(01), me(01], 7

DOI: 10.12677/pm.2023.1312378 3647 Eiile e


https://doi.org/10.12677/pm.2023.1312378
http://creativecommons.org/licenses/by/4.0/

PHEA %

1E p=2k +18§ p=%(n=2r+l,m=2$+1,k,r,56 N) f45
f[[txf+m(1—t)x2p];}stf(x1)+m(1—t)f(x2), (2.1)

WK £ (x) 9 1 L (p,m) - KL
VEL Zm=10,  f(x) XA LR p-t R AL
2 Um=1p=1i, f(x)AXME T ERNERE.

PLFEE 1 =(ab), b>a, I° =(ixrlll‘{xp},sup{xp}jfrﬂte(o,l) .

1
SR 2.1 f(x) N1 BRI (p.m) - R B TR AR f[xp]i'\j 1P LA m-r R 2

1

T (Eﬁ\‘fi)&f[xq%lpiﬁ‘] m-MEEL X% els X P el?, & x=t +m(1-t)x}, 7

f{x'l’]: f [[txl” +m(1—t)xz"];ln]
<tf {(xf )slﬁ}rm(l—t) f {(x; ):’}

tf (x,)+m(1-t) f(x,).

HIE 2.1 Z %0, f(x) 1 BRI (p,m) - R
(DEME)E X, el xP,xPel®, B f(x)A1 LR (p.m)-rkd, W

f {t[x}}p + m(l—t)[xgjp}p <tf (x}}+ m(1-t) f [x}}

f ([tx1+m(1—t)xz}lﬁjﬁtf [x;‘]+m(1—t) f [x}]

By

1

e X 1.2 550, f[prﬁa 1P A m-r R %

SEHL 2.2 W1 c(—o0,40), fil > (-0,40), VX, XXl X <X <X, W f(x)H1 LM (p,m)-

™ BRI B TS AR AR
(% —mx3){f [xzp]— f [xfj]—(xz —xl)[ f [xlp]—mf [xspﬂgo. (2.2)

1
Jf[ﬂo #

DOI: 10.12677/pm.2023.1312378 3648 Eiile e

o |~
o |~

ER: (e k) i (xi—mx3){f [xz J— f [XE’H—(XZ —xl)[f [xl



https://doi.org/10.12677/pm.2023.1312378

DI &

HIES]
L) x, —mx o Xy =% 5
fFlxr |<22 3 flxP |— 2 fl xP
[XZJ - [le "y {Xs]
7S
X, —MX — X
t:m,l_t:Xlxl_m)Z(3,X2:'[Xl+m(l—t)X3,
[l it
1 1 ]
f[xzpjstf(xl”}rm(l—t)f[xs”).
TRA

f {[tx1 + m(1—t)x3];13jstf {Xj’Jer(l—t) f [x;l’]

fE X 2.4 51, f(x) A1 ERY(p,m) -
CAEERE)E £(x) | L6 (pom) -, 4

X, —Mmx —X
2 SX Xy Xg €1, X <X, < Xg,1-t= 4%
X —mX, X, — MX,

t=

VX, =t +m(1-t) X,

f{x}]: f([tx1+m(l—t)x3};]
_t Hx}Jp+m(1_t)[x§}p]p
B I R e
_xl—mng(xiJ xl—mx3f[3]
Ep
X% _ X% <KX % -m X%
)l ()l
T
ol o]
IEEE

DOI: 10.12677/pm.2023.1312378 3649 S H


https://doi.org/10.12677/pm.2023.1312378

PHEA %

3. (p, m)-HERBAY Hermite-Hadamard BAFER,
IAELESL (p,m) - B AL Hermite-Hadamard U ANS5 2K

SEFL 3.1 me(0,1], fR2[0,+0] L (p,m)- ﬂlﬁ_fliﬂ H0<a<bif, # f7E[mab] LA

bf (b) —m ”af ) [f(b)-mf(a)]3,(ma, b)
b-ma b-ma

b- maJ.f"a]c dx<

He

1

1+p l+B 1+p

p b™-m*.a
1+p b? —ma’

J,(ma,b)= (a=b, p=-1,0).

B 4 x=[tb? +m(1-t)a ]p, FIHE X 2.1 FIARSER DR MBS AR, 55
jr:af(x)dx:jlf[tbp+m(1-t)apﬁd[tbp+m(1-t)ap]%
<[[[tf (b)+m(1-1)f(a )]d[tbhm(l—t)ap]%

{[tf )+m(1-t)f(a )]{[tbp+m(l—t)ap]ll)}}

~[;[t° +m(1_t)ap]% d[tf (b) +m(1-t) f (a)]

= bf (b) —mf (a)-(ma”)%—[f(b —mf (a ]fl[tb”+m(1—t)ap]%dt.
Lu=thP+m(l-t)a’, ZFERHTBIIIH, LBAT TN

l+£

7 £ (x)dx<| bf (b)-m" *af (a) [~[ f (b)-mf a)“r::pu;bp

~|bf (b)-m ?af (a)|~[  (b)-mf (a)]-mjr::puﬁdu

1

0

du

—ma’

=| bf (b)—m Paf (a) |-[ f(b)-mf(a

p[b“p - mh% ~a1*pj
{bf(b)—m Paf (a } [ f(b) ](1+p).(bp—map)'
Hrh

1
1+=
B p b1+p_m p.a1+p
J (ma,b)—l+p~ TR

(a#b, p=-10),

B
I f(x bt (b)-m"af (a)_[ (o) (2)]3, (map)
b-ma ‘m B b-ma b-ma '

EST

3.1

DOI: 10.12677/pm.2023.1312378 3650

LN


https://doi.org/10.12677/pm.2023.1312378

DI &

VE: (p.m) - EAER p- BB m-Ch R BT, B Hermite-Hadamard Y ANEE R (3.1) AT LA
F e e 1.1 FE R 1.2 F4518(LA)FI(L5) ),
4. BIRAZEHI
R, UHGR R B E R U, B B B 5 I s O S eR SR SR )
REICIEM S, T A2 A N7 SR B _E3A (p,m) -1 e i Hermite-Hadamard R ANSE 3R] -
1
Bl1 EH0<x <X, EH]: eV2 4 <2exl+ e*

FER: MOt BB £ (X) =€, HIEHE 2.2 2503 £ (x) /2 xe R A (p,m) -MH i L, /—:»\m:t:%,

p=2, LA (p.m)-MEHE XA, #0<x <%, A

Fir AR AN S U7 o
b+ ) (V6 &) 2(b s
braf b ) 2-a) o e,
Jb-+a b-a 2
(

W MR f () =X, R 22 ?‘r%ﬁﬂf(x)%Bl‘ﬂ[%,b}iﬁ‘](p,m)-&@iﬁ, 4

Bl 2 RAE:

p==, m=1, RN (p,m)-"ER% Hermite-Hadamard %A% 2 b m] 13

b —a® (b°—a’)J,(ab)

N |-

L

H

VA=

TR 19

BT AR A S 20T

W P BB AR, ANER R D NE . TR AR AN U — L) S5 R
L MR B S G R B SRR G I e T RRRE I ANGIET R ILEE 1. 1] 1 2K e Bk B 5
PREAE G — AN AL . — RS B S A IE R R, 18 F SRR FOZ R B A v,
PR FHEMAER . WAEZHE (p,m) - R EAE KK Hermite-Hadamard BUAZEARIEY],  4EH f .
B 2 Sk AL R — i B LR, BB AT AL BT R AN S AR
fgiais Hee /). —MRIEII VL PR LA BT, BAEZE 5 (p, m) - & B 5K ) Hermite-Hadamard 7Y
AEXBATUE, BB
ELWMEB

WA K EEAF AN INE “ 512 XU R AR A SN A 7 (S202110546020)

DOI: 10.12677/pm.2023.1312378 3651 S H


https://doi.org/10.12677/pm.2023.1312378

PHEA %

U TS B RO R T !

SE 3k

[1] Mitrinovic, D.S., Pecaric, J.E. and Fink, A.M. (1993) Classical and New Inequalities in Analysis. Kluwer Academic
Publishers, Dordrecht.

[2] Toader, G. (1985) Some Generalizations of the Convexity. Proceedings of the Colloquium on Approximation and Op-
timization, Cluj-Napoca, 25-27 October 1984, 329-338.

[31 5kALE, JTEEP. P-M R B R[] Al 5 8 #%, 2007(1): 130-133.

[4] Klari¢i¢ Bakula, M., 6xdemir, M.E. and Pecari¢, J. (2008) Hadamard Type Inequalities for M-Convex and (o,
m)-Convex Functions. Journal of Inequalities in Pure and Applied Mathematics, 9, 12.

[6] RIRz, HRIEE. KT P-M 80 Hadamard B ASE[0]. 200807 5 B #°, 2011, 27(3): 313-317.

[6] KR, skEH. n ANIES Stolarsky T-¥I[J]. & FHIMTTE 24 245 (B SR FHEAR), 2001(4): 5-8.

[71  #EbL. XEHRECF 4 Hider, Minkowski, Tchebychef BUARZER[I]. 4R MU K 22 2440 (F 2R BF 2 ), 2005(1):

31-34.

DOI: 10.12677/pm.2023.1312378 3652 S H


https://doi.org/10.12677/pm.2023.1312378

	(p, m)-凸函数及其Hermite-Hadamard型不等式
	摘  要
	关键词
	(p, m)-Convex Function and Its Hermite-Hadamard Type Inequality
	Abstract
	Keywords
	1. 引言及预备知识
	2. 定义及判别方法
	3. (p, m)-凸函数的Hermite-Hadamard型不等式
	4. 应用举例
	基金项目
	致  谢
	参考文献

