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Abstract

The spectral analysis of a class of fourth order boundary value problems with self-adjoint boun-
dary conditions on time scales is investigated. By partitioning the bounded time scale and making
the coefficients of the fourth order Sturm-Liouville equation satisfy certain conditions on the ad-
jacent subintervals, the finite eigenvalue results are obtained.

Keywords

Fourth Order Boundary Value Problems, Time Scales, Finite Spectrum

~

— BT L]

I 4§, HuE

W5 T RZEE R, N5l PRI
Email: 454359597@qq.com, ‘george_ao78@sohu.com

Brin{Eiel =B B BRIE

Wk HiA: 20184F4H26H; A HEM: 20184FsH12H; kA HiH: 20184F5H21H

R

AR T —REt bR b VIR A E F AR B R A KA TR E. @l Ee bR, EEER R
Sturm-Liouville 7 2 ) R R BAEALS F X 8] L R RN %4, NIAHEEFRIENEL.

XK ia
PUBTIAfE AR, bR, ARIE

TEHEE .

XES|IH: T8, ARE, — 28R VU A E A RIS D] N SR, 2018, 7(5): 510-518.
DOI: 10.12677/2am.2018.75062


http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2018.75062
https://doi.org/10.12677/aam.2018.75062
http://www.hanspub.org

FE, MAFE

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5]

2 JL1Y) Sturm-Liouville (S-L)EE i H i@ H 1S # 2 L5 1, EIATLH 2 M. 1964 4, Atkinson $2H
T B S-L i) R R A E R AT REAEAE AT IRIE[ 1], 2001 4F Kong, Wu Al Zett] 38 i #d it 77V3AESE T
Atkinson W) & EEME[2], UL T4 BRI M @ (AR N Atkinson ZRAEDFIHF 7T . L+ JLH K, Volkmer,
Zettl, Kong, FU4KZE, FMIEEEETE S-L v @00 A BR B #L8 J5 THIA T VF 2 PR IR ST, FRAEZ AR AN
3 TR 2 BT RO SRR [3] [4] [5][6]. 2009 4, Kong %5 AESCHR[3)FFHFL T —285 S-L HFELESK
Iy BN SRR G Y [ SRR AR T (A PR 1) A A4 R R BRI 1) A, 45 T R R ORI 45185 20111
S, B ESELESCRR[A] PR T A B RS A A 1 S-L M BRI A PR B, 13 S-L 1A R A BRAFIE(A TR
AL FEAT T o mAE Sl b, fEAE B EL T RATETE T AAE R 1 e, 5 XAESCHR[S|hes
HH DA 220 48 1) R8s A — M ) B AL SRR BRI 4518 2012 4F, Kong TESCHR[6] AL T —2HK AW
2 R A LA A PRSI S-L vl A8 (1 308 o) A 55

A AR AR A B 1) bR P B B 4, IX — W B EI S0 5K Stefan Hilger T 1988 E/EAMM 41830
RAEH o BRI T DU B R SR AE S RG4S AR, LUME B LF I 7E 2R A R R G R A 22 5
I HAE 0518 F T 52 br 7 b i 2 L A7 S T, R SO I o bR a0 ) R A R I A R — A
HIRT T . e G I R B S i ) B T F R T e e b, R HAA R T LR R 45187
[8] [9] [10]. WHFE N A EFER A5 L S-L 1) BLEH A AR R KNG N R M AZIENE[7] [8], B bs b
B L SEHE A3 7 AR A A B SRR A AR T 2, A AR PR R E X R S AR HGE AR I RE R T 291,
DA K B AR H S-L 1] R 56 4 PR [10]55

X I bR O )8 A R B, 2013 4, RXURTE SCER[11 R B R T R bR B S-L Uy R
—@ff+W%#wadLE%ﬁ&ﬁ%E%ﬁyp%weQMTWM%KRm%iﬁm%ﬁ%ﬁ&,
SRR T A B BRI A Y S-L A FRAFAE(E M 8, 45t THRHMEE A, JF BG4 et 25—
IS B | o

ARLHE— 2RI T ERPURY S-L 5 72E:

ik

(prv)VA+qx:/1wx,teT, (1.1
e 2 50 R B0 1 2 A
r=1/p,q,weCp,,d(']T), (1.2)
HA B I 54 %
X
xA
AX(a)+BX (b)=0, X=| v |, 4BeM,(C), (1.3)
~(p)

Fortt M, (C) Fm DB 5 KRR N B 2

DOI: 10.12677/aam.2018.75062 511 IR Esid


https://doi.org/10.12677/aam.2018.75062
http://creativecommons.org/licenses/by/4.0/

FE, MAFE

=

XTI R, DB IAARE i 7R B SEHEIA 5 26 AR (1.3), JEFE A, B WAL rank (A:B)=4,AE,A" = BE,B", L

[y

0 _
i E, BB ek, £ =|0 O

[

0

ASCAESCHR[ 11T 2E A b, 25 R b DU RS0 i BRI . SRAISTRR[S 110759, 2 BIAR T,
13 2R A pR B AR AR /N DX TR B AR S8 R 1, AT R HE — SR b b LA B A DU B a8, I
FLAE— R E 00 7 261 F A A RIS 0 4538

2. MEHNA

N TR EELW, AT R4 SN AR A SRS, BAAE B 3 24510 BT 75 IR 43 51 B

S22 (1R T R, VieT, & XHTET o N: o(t)=inf{seT:s>1}: JFBET p N:
p(t)=sup{seT:s<t}, HHAinf@:=supT, sup@:=infT .

BN 22 (11] VieTH#t<supT, Ho(t)=t, WHteT AARBEEd)F; #5e>infT, Hp(t)=t,
WFR t € T RALEEADE: e <p(r), WHKteT NATE@)K: > p(t), WIKeT AZrEls)
#ro KR p: T —[0,00), u(t)=0(t)—1 -

BREL T — C N rd EEEN), I8 EAEL VR ) SRR, LR RALES:, rd L REL
WHC,(T): BEL f:T — C N prd ELEK), JEAREAEL B SACRIRARAE, FERRA BN A 1 siad
PIIESER), prd ELKIREGC N C,,, (T) -

X 2.3. [91FE T =T\{b} , b 4 T K KA HOA 773 B, B T =T AR £ T > REZ L
SreT . B f4(1) (RRHAFE)EREe>0, fFE-DRSRUCT, HR/NIHseUf:

()= 1(5)=1* (O (0)=s] < lo ()=,

UFRRREL £ (¢) R BRE S AE ¢ KA FHL
EX24.91% f:T>RENEH abeT. MRAE-ANREF TR, FEAFHeTH
FA(6)= £ () W PRSI0 ARG, 3 ELH BT AR -

.[ff(r)AT:F(b)—F(a), a,beT.

—_ O O O

0
1
0
0

(=R el

FIRERTE BRIV SV By, BTARSCH S REF AR, MUt A B 51,
I 2.1, FREQDEN TR

Xt =A(r)X, 2.1
_ 0 1 0 0 |
. £ (1) _ 10
Hoh x = Z . At)= p”(t)(ﬂw(t) 1()) 0 p(t)  p7() | mHEu()=x(t)s u(t)=x*(s)>
" u(t)(2w(0)=a(r) 0 -1
4 ~(Aw(t)=q(1)) 0 0 |

uy(£)= p ()2 (6)+ uy(6)=—(p(6)x™ (1))
EEA: 1Z5 BAUERE B SCRR[0]5 7 TR BT AT 5.
51 2.2. [11] Vi, €[a,b] . nxnBEERE AeC,,» HVtelat,), » T+u(t)A(t) NI, T3]

DOI: 10.12677/aam.2018.75062 512 IR Esid


https://doi.org/10.12677/aam.2018.75062

FE, MAFE

GEH 1)
x4 =A(Z)X, X(to) =x,, x,€C",

tetEfE R X < C,

UER: %51 BEKE R 2 WL SCHR12] 0 2.2 &0
WD(nA)=]¢,(t2)], te[a.b] ATTFEQ)FLEILEF O (a,4) =1 IR,
o (1,2) 0, (6, 4) o (t,4) o, (t,4)

(0°)(5.2) (")(2.2) (0*)(.2) (") (2.2)
(e )(.4) (P2 )(4) (e )(t4)  (pe)(.4)
(r0™) (12) ~(p0) (62) ~(p0) (62) (o) (82)

BIEE 2.3, [5|B(1L.2MAL, Ho(t2)=[4(t.2)]. tela.b] RITFEQ.)HLHIIEFRM O (a,4) =1 1%
fAEFERE, WA eC R S-L FEE(11), (1L3)MRFEE, S HACEHIBmE S (1)=0, HAWRETLSHA

5(A)=det[ A4+Bd(b,2)]

4 4
=det A+det B+ Z Z 8+ Z AP + Z €kimn B B B »

i=l j=1 I<i,j k,I<4, j#1 1<i, j k1, mn<4, j#l=n
Hbre, 1<i, j<d,d 1<i,j,k <4, j#1, e, 1<i, j.k,lmn <4, j =1 = n #52 HAFF A T B H5E 105 4L
ERA: %5 HLE Rt S a1
SESL 2.1, PUBIAAE I (1.1), (L3)FRAZIBILI, WRAEQR3)F, WP ieC, #AH5(1)=0,
g~ 21eC, H5(4)=0

3. EtiR_E PR {E B YA PRI

BT FR(1.1)E XAFER 5 T=[a,b]U{c}U[d,e] L., —o<a<b<c<d <e<+o. XI4EMIERE m
on, WEEAR T e~ 53 %:

D(t, 1) = (2.2)

2.3)

a=ay,<a, <a,<--<a,, <a,,  =Db,

3.1
d=b,<b <b,<---<b,, <b,,, =e, G-
1T R B R B 2 LA R S A
1 gy
E(azwazku)La r(t):p_t)_o J'a;:l dt;tO
2k+1 2k+1 2 _
Lu w(t)ede # 0, j w(t)edt £0, k=0,1,---,m, 52)
F(a2k+1’a2k+2) E, q W(t =0, jZkz dt;tO
Dk e+
[ ()20, L;fr 0)dt #0, k=0,1,,m—1,
b +]
16 (bysbyy ) b (1) = (t) 0, [, w(t)dr =0,
2i+1 2
j w(t)ede # 0, j w(t)£dt 0, k=0,1,- 33)
by by ) s )=w(t)=0, Iz “r 1)dt =0,

j”r(t)tdr;ﬁo j r(t)de#0, k=0,1,,n-1,

DOI: 10.12677/aam.2018.75062 513 IR Esid


https://doi.org/10.12677/aam.2018.75062

FE, MAFE

H(3.1)~3.3), %

=t = [ O 5= [ (000 K0

A2 k+1

g :J'sz ( )dt qk J’ k41 (t)tdl‘, qvk :J‘Z:Hq(t)tzdt’

2k
w, :'[::” w(r)dt, w, :J'::” w(r)ude, w, :J'Z:” w(t)2d, k=0,1,--,m,

v

n= 00 ()de = [P0 ()t = [ (0dr £ 0, 1 =01 n—1,

byint

- hi+ b, i+ bZ
q = b; 'q(t)dt, g, =ij Lq(1)ede, q = j N (1),

A \2

w, = [ w(t)dr, w, jbz’*' £)edt, w, jz’*' 1)edt, i=0,1,,n.

>

I BA T T LA 31 32 25 A I ) 245 4 A B s AR o«

(3.4)

BIHE 3.0 AG.)~GAML. B O(1,1)=[ ¢, (1.4) | RIFEQ.DIH LI EM O (a,4)=1, 1C [k

fAERE, &

1 l-q
0 1
(t,/l,ak) . . . ¢ ’
J‘“k,u(ﬂ,wfq)Ax+Lk(ﬂw7q)(tfx)Ax Lky(/lwfq)(xfak)Ax+'fak(/1w7q)(t7x)(x7ak)Ax 1 7(tfak)
I —Ek(/lw—q)Ax —j:k(ﬂw—q)(x—ak)Ax
k=0,2,---,2m
N t & ‘. t -
1 t—a, Lkr (t—x)Ax —Lkr (t—x)(x—ak)Ax—Lk,ur (t—x)Ax
0 1 Lt r’ Ax —_[; re (x—ak)Ax—J.: ur® Ax
F}c(l,ﬁ,ak)= k k k
0 0 1 —(t—ak)
0 0 0 1
k=13,---,2m-1.

Wa, HF1<k<2m+1, A
CD(ak,ﬁ):F}H (ak,ﬂ,akfl)d)(akfl,ﬂ).

NTHEME R, BAIS T =F)(a,4,9)), T, = Fy (a5, 4, a3 ) By (a3, A, 0y, ) kK =1,2,-,m

0 1

(3.5)

©(3.6)

3.7)

o d)(al,/l)z

E)(a19ﬂ'sa0)=7;)s(b(a2k+pl)_nq)(azk_],ﬂ')yk—l,z ,M o lﬁﬁﬁﬁfiutﬂ]?ﬁ*ﬁ ﬁ(D(aZkH’ﬂ’):T;(T;c—l'”TE]?

k= 0L-m

W A T = [a.b]Ulc U[d.e], WIEIK F[a, b1RI[d, e] L =00 r*=r, FFLL

I b AR IR e S B DU AR 73, SRR FRR AL

DOI: 10.12677/aam.2018.75062 514


https://doi.org/10.12677/aam.2018.75062

FE, MAFE

I 1 ‘—a, o o0 |
0 1 0 0
Fk(t,/i,ak)z , k=0,2,---,2m;
I (ﬂw q)(t x)dx _[ Zw—q)(t x)(x ak)dx 1 —(t—ak)
—J Aw q)dx —Jtv(ﬂw q)(x ak)dx 0 1
_l t—a, I r(t—x)dx I -x)(x—a,)dx
0 1 I rdx —f x—a, )dx
F(t,A,a,)= * * Jk=1,3,--,2m—1.
0 0 1 —(t—ak)
0 0 0 1

T2 FE AR AR B 5 SCRR[S ] 51 B 3 340

BIE 3.2, AG.~GAML. &Y (64)=]w, (t.4) | RITRQW MM Y (b,4)=1,2 €C 1%
fRAERE, &
F(14.)=

1 t—b, 0 0

i

0 1 0 0

J.;,u(/lw—q)Ax+I;(lw—q)(t—x)Ax J (/lw q)(x b Ax+J lw q)(t x)(x b)Ax 1 —(t—bl.) ,

| —;i(ﬂw—q)Ax _Ib,- (Aw—gq)(x-b,)Ax 0 1 |
i=0,2,-,2m;
(3.8)
_1 t=b J.;vr"(t—x)Ax —J:_r"(t—x)(x—ak)Ax—L:,ur”(t—x)Ax_
t t t
- 0 1 77 Ax - r”(x—a )Ax— ur’ Ax
F(t,A,b,)= j”“ I”" ’ j”" i=1,3,.2n—1. (3.9)
0 0 1 ~(t-b)
0 0 0 1

Ma, XF1<i<2n+1, F

W (b, A)=F,_, (b, Aub,, ) (b, /1) (3.10)

i i-1°

AT EMERE S BT T, = Fy (b 2uby ), T, = By (Byrs Aobyy) By (Baps Aoy ), 1 =1 2,000,m o W (B,
F, (b, /1b) T, (2,+1,/1):f}‘l’(bi_],/l),izl,2,- ﬁﬁﬁﬁaﬁﬁu?ﬁ?ﬁ/\iﬁw(mp )=T,T,,--T,,
i=0,1,---,no
UEBA: %5 HAIE 5 5] 2 3.1 2548,
W3 53 MG 320, N T IX Gy, o HARE i x RER
I T FRATTAR AR [R) W s 2 1) 1) 9K 349 H R o o

DOI: 10.12677/aam.2018.75062 515 IR Esid


https://doi.org/10.12677/aam.2018.75062

FE, MAFE

51# 33. 43.)~C KL, D(¢,1),¥(r,4) HEIHE 3.1 FMGIH 32 45, W
®(e,1) =¥ (e,2)N(2)®(b,2),

(3.11)
Kt N(2)=N,(A)N, (1), H
0 c—b 0 0
e (c—b)Sr(c)(ﬂw(b)—q(b)) 1 (c—b)r(c) —(c—b)zr(c)
ey -ap) 0 eb) |
~(c=b)(Aw(b)-q(b)) 0 1
0 d-c 0 0
Nz(,i): (d—c) rz(d)(/iw(c)—q(c)) 1 (d—c)r(d) —(d—c) r(d) |
(d=c) (Aw(c)-q(c)) ! ~(d=c)
—(d—c)(lw(c)—q(c)) 0 0 1
PEBA: e X 2.3 MR )Rl 4
ul (b):”"(cc):zi(b), i=1,2.3,4. (3.12)
f(1.1), (3.12)i+H %5
X(c)=N,(2) X (b)
Hrp
0 c—b 0 0
N, (1)= (c-b) rz(c)(ﬂw(b)—q(b)) 1 (ec=b)r(c) —(c=b) r(c) ’
(c=b) (Aw(b)-q(b)) 0 1 —(c-b)
~(c=b)(Aw(b)-q(p)) O 0 1
[EEEHEIEES
X(d)=N,(4)X(c)
Hrp
0 d-c 0 0
Nz(/l)— (d—c) rfd)(/lw(c)—q(c)) 1 (d—c)r(d) —(d—c) r(d)
(d-e)' (aw(e)-g(c)) 1 ~(d~c)
—(d—c)(ﬂw(c)—q(c)) 0 1
XA
X(b)=®(b,2)X(a), X(e)=¥(e,A)X(d),
j
X(e)=¥(e,A)N(A)D@(b,A) X (a), X(e)=D(e,2) X (a). (3.13)
SRSy det(1+p(b)A(D)) %0, HIZIEE 2.2 LUK B.13)AT 41 D (e,4) =¥ (e, 1) N(2)® (b, 1) .
DOI: 10.12677/aam.2018.75062 516 N H o


https://doi.org/10.12677/aam.2018.75062

FE, MAFE

nll(/l) d-b n; Ny,
i 30 4 n(2)=| ™) B m e e o s
ny (1) ny(2) 1 —(d—b)
n4,(/1) n42(l) 0 1
%i(e,ﬂ)ZHUﬂmMH_'_d/(ﬂ)’ i,j=1,2, ﬁ%l’,]’=3,4;
b (e.2)= H,A"" +4,(2), i=3.4, j=12;

¢, (e.A)=H, 2" +¢,(2), i=12, j=3,4,

A v

Hp Hy BT rk,r;,i;{,kzo,l,---,m—l , wk,v;k,v;k,kzo,l,---,m , ;;,I:i,l:l.,i:O,l,n-,n—l s WL, W, W=
0,1,--,n, ME S by, d,eo ¢~U(/1) FRT LR AT 2 IRE N m+n+1, m+n+28m+n .
(1401 6, (e,4) = H A"+, (A) 5 FFEL g, (A) R 2 BIKBUN T m+n+1.

TSR DR A E B LS 10 BN AR VB E M E(1.1), (1.3), WA LLR e,

EHE 3.0, WmneN, 2G.1)~G4M. W br LU AE R (1.1, (1.3)ELE 3m+3n+4 M
AR

W N 5(4)=det[ 4+ BD(e,4)], HF d(e,d)=[g,(e.A)] . HITIE 2.3 FHfEL 3.1 wl &I
HooWRRT A MBI BATH d,.1<i, j <4 RETR ¢ (e,2) H 2 FIREL, WIEEARAERE O (e, 4) 2 1
AT LS R DL R

m+n+1
m+n+1
(dl./.):

’ m+n+2
m+n+2

m+n+l1
m+n+l1
m+n+2
m+n+2

m+n m+n

m+n m+n

. (3.14)
m+n+l m+n+1

m+n+l m+n+1

51 2.3 MG.14)%, ST 2 RERECN 3m+3n+4 . HAREIEREFR 0)ELE 3m+3n+4 4
e, RIEFR VA8 R (.1), (1.3)E 24 3m+3n+4 MR .

HE 3.2, ARSCEATAAFFL 7B AR VU XS FR S-L 7 R I i —Ff, A @175 7% 0T DU 24800 77 VAR 72
IS BN A RIS, RETTRSREE AR,

EHEWH

AR E K AR R 42(11661059, 11301259), 52 HARRL3:564:(2017JQ07) % Bl

SE

Atkinson, F.V. (1964) Discrete and Continuous Boundary Problems. Academic Press, New York/London.

Kong, Q., Wu, H. and Zettl, A. (2001) Sturm-Liouville Problems with Finite Spectrum. Journal of Mathematical
Analysis and Applications, 263, 748-762. https://doi.org/10.1006/jmaa.2001.7661

Kong. Q., Volkmer, H. and Zettl, A. (2009) Matrix Representations of Sturm-Liouville Problems with Finite Spectrum.
Results in Mathematicas, 54, 103-116. https://doi.org/10.1007/s00025-009-0371-3

Ao, J.J., Sun, J. and Zhang, M.Z. (2011) The Finite Spectrum of Sturm-Liouville Problems with Transmission Condi-
tions. Applied Mathematics and Computation, 218, 1166-1173. https://doi.org/10.1016/j.amec.2011.05.033

Ao, 1.J., Bo, F.Z. and Sun, J. (2014) Fourth Order Boundary Value Problems with Finite Spectrum. Applied Mathe-
matics and Computation, 244, 952-958. https://doi.org/10.1016/j.amc.2014.07.054

Kong, Q. and Zettl, A. (2012) Inverse Sturm-Liouville Problems with Finite Spectrum. Journal of Mathematical Anal-
ysis and Applications, 386, 1-9. https://doi.org/10.1016/j.jmaa.2011.06.083

Agarwal, R., Bohner, M. and Wong, P. (1999) Sturm-Liouville Eigenvalue Problems on Time Scales. Applied Mathe-

DOI: 10.12677/aam.2018.75062

517 IR Esid


https://doi.org/10.12677/aam.2018.75062
https://doi.org/10.1006/jmaa.2001.7661
https://doi.org/10.1007/s00025-009-0371-3
https://doi.org/10.1016/j.amc.2011.05.033
https://doi.org/10.1016/j.amc.2014.07.054
https://doi.org/10.1016/j.jmaa.2011.06.083

FE, MAFE

matics and Computation, 99, 153-166. https://doi.org/10.1016/S0096-3003(98)00004-6

[8] Zhang, C. and Yang, D. (2010) Eigenvalues of Second-Order Linear Equations with Coupled Boundary Conditions on
Time Scales. Applied Mathematics and Computation, 33, 1-21. https://doi.org/10.1007/s12190-009-0270-5

[91 Anderson, D., Guseinov, G. and Hoffacker, J. (2006) Higher-Order Self-Adjoint Boundary-Value Problems on Time
Scales. Journal of Computational and Applied Mathematics, 194, 309-342. https://doi.org/10.1016/j.cam.2005.07.020

[10] Tuna, H. (2016) Completeness Theorem for the Dissipative Sturm-Liouville Operator on Bounded Time Scales. Indian
Journal of Pure and Applied Mathematics, 47, 535-544. https://doi.org/10.1007/s13226-016-0196-1

[11] &G, BA7 - Sturm-Liouville [A] 845 PRIE[T]. 1L AR K2ZEFARFE2ERR), 2013, 48(3): 96-102.

[12] Bohner, M. and Peterson, A. (2001) Dynamic Equations on Time Scales. Birkhduser, Boston.
https://doi.org/10.1007/978-1-4612-0201-1

Hans X
SIS R PR 2

1. FTHF%0M T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THIFIRHEESE: [ISSN], HAWITI ISSN: 2324-7991, RIA[ A )
2. FTHFEIME T http://cnki.net/
Ao« EBRSCERA R HEN, A SCERRRE, BIRE

AmiE S http:/www.hanspub.org/Submission.aspx

HATIMEE: aam@hanspub.org

DOI: 10.12677/aam.2018.75062 518 IR Esid


https://doi.org/10.12677/aam.2018.75062
https://doi.org/10.1016/S0096-3003(98)00004-6
https://doi.org/10.1007/s12190-009-0270-5
https://doi.org/10.1016/j.cam.2005.07.020
https://doi.org/10.1007/s13226-016-0196-1
https://doi.org/10.1007/978-1-4612-0201-1
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:aam@hanspub.org

	Finite Spectrum of a Class of Fourth Order Boundary Value Problems on Time Scales
	Abstract
	Keywords
	一类时标上四阶边值问题的有限谱
	摘  要
	关键词
	1. 引言
	2. 预备知识
	3. 时标上四阶边值问题的有限谱
	基金项目
	参考文献

