42 6 ( ) Vol. 42 No. 6
2018 11 Journal of Jiangxi Normal University( Natural Science) Nov. 2018

: 1000-5862(2018) 06-0592-64

( 337000)
10 174.5 *A DO 10. 16357 /j. cnki. issn1000-5862. 2018. 06. 07
Mittag- effler
0 :
2014 R.A.C. Ferreira’
1947 ( Caputo fractional)
1 (‘D) (1) +q()fl1) =0 a<i<bl<a<2
y'(0) +p(0)y(1) =0 y(a) =y(b) =0 y(a) =y(b) =0
te(abd) flx) #0 9
b
b
[ (o) ldr > 4/(b - a). [la(7) 1d7 > aT(a) / (b=a) (a=1) .

26
) ( Riemann-Liouville)

10 .

743 ( Caputo fractional)

Diuv = vDiu + uD%v D¢(u/v) =
(vD*u — uD*) /v

2013  R.A.C. Ferreira ® -
D*DPu = D**Pu.

( Riemann-Liouville)
(D) (1) +q(1)y(1) =0a<i<bl<as<2
y(a) =y(b) =0 1

. . 1
g derivative)

( conformable fractional
(local

fractional derivative) .

[[1a(=) 1dr >T(a) (4400 - a)) .

12018-0241
: (11661065) ( GJJ151264 GJJ161265)
(2017GY005)
(19789 . E-mail: luwanchun540@ 163. com

(19849 . E-mail: qiyongf2007@ 163. com



d(t) /di* = flt g) a<t<b
gla) =g(b) =0

(ii) tin’a}),(’H(tr) =H(r7) 7e ab;
(iii) H( 7 7)
H((a+b) 72 (a+b)/2) =((b-a)/4)".

max H( T 7)
Te ab

6 593
) = ela) + {0 ) —ela +
1 b N
BT ) H DA @) (an)
d(t) /dt* + p(t) g(t) =0 a <t <b .
gla) =a(b) =0 B i sr<isy
D = -
b-7)t-a)” <i<r<
(b-a)° a<t<t<b
2]4
1 : _(c-a)"
F(l+a)j1(dx)() T T(1 + @)
1
2
14
1" Ve>0 36>0 [1-14,]<8 1 b>t>a
(1) —glty) [ <& dg(8) /dt* = p(1) g(t) a <t <b
gl) 1 =1 g(1) gla) =g(b) =0
(a b) g( 1) ( 1 <a<?)
(a b) g(t) e C(ab) 1 b
“ == H(t 7)p(r 7)(d7r)“
2% W) eclad) sl S = (i 1 g | HC ) ) ()
t=t, b-nr-a)® _ o, <y
Ce() | A - eln) min = o0
dr = (t-1,)° (b_(? (t)—aa) e<i<r<b
. A*(g(1) —g(t,)) =T(1+a) (g(1) —g(t)) | Q) A
gz:(t) -0 g% (). p(1)g(1) =0
30 e e Clab) ) (a R R I C I
! L ["H(t ) pl7) el ) (dr) ®
a[ga)g(l) _ ;J’Lg(t)(dt)a _ F2(1 +(X) Jll t T P\T)8\T T) .
I'(1 +a) /s
1 . n-1 gla) =g(b) =0
ml}g});g( t;) (At,)
Ati:t;:l_ti At=maX{AL‘l jtz Aizb} T g( 1) :mLH(lT)P(T)g(T)(dT)a-
o L Coo T 2 H(t 7)
() ae<<tr<b H(tr) =0



594

( ) 2018
(1) a<trt<b Hit7) =0 3
(ii) 2 2 h, 1 A
h, ( 1 <a<?2)
hy =(b-t)(7-a)*(b-a)*ast<t<) dg(t) /di* = Ag(t) a <t <b (1)
hy =(b-7)%(t-a)*/(b-a)* a<t<s7<b gla) =g(b) =0 (2)
() = h A= T2+ ) (4406 —a)) " /(b —a) ™
dhy(t 7) /di = —a(b-1) " (7-a)*/(b—-a)*<O. A (1) ~(2)
h(r7t) =h(7r1t) =0 3
b
(b) hy(7 7) =hy(7 1) =0. j\,\\(dT)D‘BFZ(l+a)(4/(b—a))“.
(a) (b) H(t 7) 5
ma)I(H(tT) = Hr7) = (b -17)%7 -
te ab d « _ b_
a)*/(b-a)" f\)\\ 7) a) “|a|
(iii) H(r ) =(b-7)%(7-
a)*/(b-a)" (b-a)*[A]=T°(1 +a)(4/(b-a))"
dH(7 7) /dr =a (b-7)(7-a *" =27+ A= T(1 +0a)(4/(b-a))"/(b-a)"
(a+bd) /(b-a)" A < (4/(b —a))°T*(1 +
T=(a+b)/2 H(t 7) a) (b-a)" () ~(2)
ma)iH(’T’T) =H((a+b)/72 (a+b)/2) = 3
((b - a) /4)".
3
(&) /dt*“ =p(t)g(t) a<t<b A
gla) =g(b) =0
b
[ 1p(e) 1(dr)* = T*(1 + @) (4/(b - a))
l <as?2
1
b
g(i) = (1 +a) [ H(e 7)p(r) gr) (dr) s
H(t 7) 1
1 b .
. S dr) @ 1 Lyapunov A. Probleme general de la stabilite de mouve—
) | = oy o ) #2120 ) | roleme ge ‘ '
ment M . Princeton: Princeton Univ Press 1947: 259-
le(r) Il = max{|g(s) [}- 2 260.
2 Parhi N Panigrahi S. Lyapunov-type inequality for higher
| < ( ) f ‘P (d7)° order differential equations J . Math Slovaca 2002 52
F(l + o) (1):3146.
3 Tiryaki A. Recent developments of Lyapunov-type inequal—
b N 5 W ities J . Adv Dyn Syst Appl 2010 5(2) :231-248.
J:; ‘P( 7) ‘( dr)* = (1 + a) (4/(b - a)) 4 Cakmak D. Lyapunov-type integral inequalities for certain



595

higher order differential equations J . Appl Math Com— 10 chen
put 2010 216( 2) :368-373. J.
Yang Xiaojing Luo Guiming. Lyapunov-type inequality for 2017 41(2):133439.
a class of even-order differential equations J . Appl Math 11 Khalil R Horani M Al Yousef A et al. A new definition of
Comput 2010 215( 11) : 3884-3890. fractional derivative J .J Comput Appl Math 2014 264
Zhang Qiming He Xiaofei. Lyapunov-type inequalities for (5):650.
even order differential equations J . Appl Math Lett 12 Yang Xiaojun. A short introduction to Yang-laplace trans—
2012 25(11) : 1830-4834. forms in fractal space J . Advances in Information Tech—
nology and Management 2012 1(2) :38-43.

I : 2015 39 13
(5) :526-530. ]
Ferreira R A C. A Lyapunov-type inequality for a fractional 2014 38(6) :562-568.
boundary value problem ] . Fract Calc Appl Anal 2013 14 Yang Xiaojun. Local fractional integral equations and their
16(4) :978-984. applications ] . Advances in Computer Science and its
Ferreira R A C. On a Lyapunov-type inequality and the ze— Applications 2012 1( 4) :234-239.
ros of a certain Mittag-Leffler function J .J Math Anal 15 Yang Xiaojun. Local fractional integral transforms J .

Appl 2014 412(2) : 1058-4063.

Progr in Nonlinear Sci 2011 4:1-225.

The Lyapunov-Type Inequality for Local Fractional Differential Equation

LU Wanchun QI Yongfang™ LI Liangsong
( School of Management and Engineering Pingxiang University Pingxiang Jiangxi 337000 China)

Abstract: The local fractional differential equation with boundary conditions is studied and a Lyapunov-type ine—
quality is presented. The main steps are as follows in the first place the local fractional differential equation is
transformed into the local integral equation through the local fractional integral tool. Green’s function is established.
Lyapunov-type inequality is obtained based on the simple analysis of the Green’s function. The result can be applied
to study the interval where the local fractional system has no nontrivial solution. In addition eigenvalue for local
fractional system can be studied through the result.
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