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v —Ma)y = f(z), z€R, (1.1)
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Y +mA(@)y — (m+1) (\(z) = N(z))y=0, z€eR, (1.2)
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2 F& %R

AH, T = (a,b),—00<a<b<oo.
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SIEE 2.1 M2 BB A(z) AR BVl w > 0 NABIRES: AL, A(z) N A(z) £ R BRI
SERIY, N

Alx +w) — A(z) = /Ow A(s)ds

£ R _EEE_L R, 24 [ A(s)ds = 0 I, A(z +w) — A(z) = 0 7E R _EAERSL
i, f6A
min A(z) < A(x) < max A(z), VzreR. (2.1)
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WE 2 Az) A Mz) ER ERARERS, BT [ A(2)de =0, HRH#E513 2.1, TA1H
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) =
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— [®(x) - v(a)]
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0
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ST AW S (mi2a@) 5 (MTLER A
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e(m+2)A(9c)/ e AW qy 4 LT B (mt2)A)
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- €
T,
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0 0 9 9
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e €(0,w] z€(0,w] 9
> 7 —

— m+2) max Az —
|Cl Cg|e( )J:E(O,w] ( )$+ Co C4,
2 € €

HAAAE— 21 > max{0,a}, 154 2 >z B,

(m+2) min A(z)—(m+2) max A(z)
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Rk, RIS (2.1) AT (4.0), F
— max _ A(x)
In(x) —v(x)| > ze A@e > ge €O g > gy,

M, limy oo [n(z) — v(2)] = 0o, BIJTHE (1.2) £ I = (a,00) LA Hyers-Ulam 2 €

[FHEATIE @ = —oco HITENL
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EHE 4.3 1% (1.2) 76 R 152 Hyers-Ulam F5E (#1249 HAY [ Ma)dz # 0.

5 BEARSABMZMIETTRE MM S T2 Hyers-Ulam f2E M

AT S BA A R B AR IR Moy T R (1.3).
/EEE 5.1
) # Jy Ax)dx > 0, WT7FE (1.3) 7E R b2 Hyers-Ulam fa€ 1, HAFE— Ulam ¥
%

s [(FW - 17@)) e s [(mn 70 () ]}

(i) # fo r)dz < 0, W AHE (1.3) /£ R /& Hyers-Ulam f2@ 1, HAAE— Ulam %
%

s [(m =)0} L [ (-0 om0 ] }
W HSIEM (). AW w(e) IR (1.3) /£ R ERUER—AME. /£ T £ [ A(z)dz > 0,
Pix(F3>s
7" (@) + mA(2)y (x) — (m + 1) (X*(2) = X (2)) n(x) — ()| <,

e 2 |nf"(x) + mA()y' (x) — (m+1) (N*(2) = N (2)) n(z) — f(2)]
=[7' (95) +mA(@) (z) = (m+1) (N(2) = N (2)) n(=)
+ m)\(x)u'(x) (m+1) (XN (z) — XN (z))

RAEE R 4.1 ML EAGERX, FAAETTE (1.2) B— M o(x), R4E T &
[n(z) — u(x)] — v(z)]

< {zren(%)i] [<F+(x) - m F+(x)> e—A(z>] } {:rren(%);] [(xlggo I (z) — F_(x)> eA(x)} } -
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W y(z) =u(z) +v(z),z € R. B, y(x) N (1.3) BIfE, HAE T |
In(z) —y(@)| = |n(z) — u(@)] — v(z)]

<L (7m0 ) [} g [t - ]

ROL. HEERF TR (1.3) 78 T E & Hyers-Ulam f2 € B HAFE— Ulam %ECH

L (7 = i e ) e H g [ 1) ] .

RAUATALE (ii).

EHE 5.2 MR [ A(z)dzr = 0,a = —o0 B b= oo, MIFE (1.3) 7E I EAZ Hyers-Ulam
FEE Y.

W R4 e > 0, & X REL

n(z) = {5/ e(m+2)A(s)/ e AW dyuds + <C1/ e(m+2)A(s) 44 _i_c2>}e(m+1),4(gu)7
0 0 0

c1,co € R, W n(z) W TE 0 (2) + mA(z)n(z) — (m + 1) (A% () = N(2))n(z) = ¢, TH,
1" () +mA(@)n' (x) — (m 4+ 1) (\(x) — N (2)) n(z)| =
B u(x) AFFE (1.3) /£ R EREE—ME, H go( ) :=n(x) + u(z), WHE
e = |n"(@) + mA(@)y (z) — (m+1) (A (z) — N (a )) n(z)]
= |l¢"(x) — u"(x)] + mA(z) [¢'(x) — o' (2)] — (m + 1) (\(z) — N(2)) [p(z) — u(x)]|

= |¢"(2) +mA(2)¢' (x) — (m+1) (N (2) = N'(2)) p(2) = f(z)|, @€l
BT (1.2) BN
’U(x) _ <63 /:E e(m+2)A(s)dS 4 C4> e—(m+1)A(J;)’
0
Hb ey, e MMEEFEL 2 y(z) = u(z) +o(z),z € R, B y(x) N (1.3) FEME. ToxXt

Ve eR, H

() = y(x)| = |n(x) = v(@)|

‘ [s/ (m+2)A(s)/ —A(u)dud8+( / e(m+2)A(s)dS+62>:| o~ (M1 A@)
0

<03/ e(m+2)A(s dS+C4> e —(m+1)A(z)
0

<e(m+2 A(u du _|_ — G (m+2)A(a:)> ds + @
£ IS

(5.1)

e Al)g,

5P 4.2 TEWIERL, A (2.1) M (5.1), H

— max _A(x)

lo(z) — y(z)| > 2ze 4@ e > ge =€@1” "¢ 1> max{0,a}.
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AT, IILI{:O lo(x) — y(x)| = oo, BPHFE (1.3) 7£ I = (a,00) LANE Hyers-Ulam F2 7€ 1.
[FIEEATIE a = —oo HITHIL.
HIL 5.1 W [ A(2)dz =0,a = —o0 Blb = oo, WIJjFE (1.3) #E R LA/ Hyers-Ulam
FATE 1.
L 5.2 772 (1.3) £ R L2 Hyers-Ulam F20E 124 HAXY [7 A(z)dz # 0.

6 4B

AR T BA B R L YR TR Hyers-Ulam f2EPE. B 56, BATES T —
B AEFF IR 2 77 FE Hyers-Ulam F20E 78 0 B4, MK —45 0, @ 7 —REEH
AR BUP) B IR YERL Sy 77 FE Hyers-Ulam FE@ I B4, 4 m = 0 B, Bk “ifsy
JFEN Hill FHE. §J5, B R ) 2R M B RS IR AR, Rk, e B gy
TR HUS #4. WR REOR—MNE L e R HUS AL X gegh BT ootk SCik
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HYERS - ULAM STABILITY OF LINEAR DIFFERENTIAL
EQUATIONS WITH PERIODIC COEFFICIENTS

DONG Ju-yue, XIE Feng
(College of Science, Donghua University, Shanghai 201620, Chma)

Abstract: This paper deals with Hyers-Ulam stability (HUS) of first and second order linear

differential equations with periodic coefficients. Necessary and sufficient conditions are established
for Hyers-Ulam stability of the linear differential equations by means of the constant variation
method. The related results of Hyers-Ulam stability for first order homogeneous linear differential
equations with periodic coefficients are generalized.

Keywords: Hyers-Ulam stability; linear differential equations; periodic coefficient; neces-
sary and sufficient condition
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