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Abstract

Boundary value problems of difference equations with nonlinear boundary conditions
have many important applications such as in strengthening Bridges with polyurethane
cement wire ropes and solving positive radial solutions of elliptic equations in annular
domain. In this paper, by using the fixed point index theorem and the method of upper
and lower solutions, we obtain the existence and multiplicity of positive solutions to
the above problems for sufficiently small parameters when the nonlinear term is a
positive function and superlinear growth at infinity. The results provide a theoretical
method for numerical solution of boundary value problems of differential equations.
Finally, we give an example to illustrate the validity of the main results.
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1. 5|5

AR LA TR AR I T R/ 2200 T R T AR 1)l — SR B AR 2 ) f, 32 31 1 VR 2 223 1Y)
BT [1-11].19984% DUNNINGER D RAEi#f#E [1]i BT AR & AMH B 0 7T 1 2k itk
LTI B e T3 R AR 1)

BRI Z fETE AN > 0, f:[0,00) — (0,00)&ELEHf, = u11_>I£1OL)0(1L)/1L = 00, 91,92 : [0,00) —
(0, 00) FESEI 51X v R IE ff B A7 AE P A0 22 Al MR AE 9T 3R T LY 2R, 2 W Umezu, Kenichiro
[2], Abdou K.Drame,David G.Costa [5], Shivajiss [6, 7], Wl = 5 [9]1) TAE S 2 2 Sk 4F il
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H, 2R (t) = 18, Abdou K.Drame,David G.Costa [5]iz F i [B] Bt 5 7 VL3848 1 il @

—u" = Af(u),
—u'(0) + u(0) = g(u(0)),
w' (1) +u(1) = g(u(1))

IEMRRIAFAENE, AN > ONIESEL, f 2 [0,00) — RE—N B LipschitziZE 22 (JEL %) & %, H f(0) <
0,9 :[0,00) = Rz —NEELE I IEL M KA.

T AR B A B AR R, 25 43 T R A I 1Y B FH AT Rk v b i LR 2 4
MM RS RIS E SRR HI T KE M ZE TR [12, 13],1% 5t 75 X 2 5 7
HEAT EIRNHNT V2 (RIE 705 50l M, 22 43 J7 R AL 1) 0 AF ff (P A7 FE MR AN 2 MR PE 1 e T IR 2 2238 1 %
MR [12,13]. 20134, 254 FFRIE [10)i8 FH Guo-Krasnoselskii R Bl S B HE 7T T B iis S HAR L1 %
43 5 FEINAH )

~

A?u(k + 1) + Xa(k) f(u(k)) =0, ke [1,T)z,
aAu(0) = 0,u(T + 1) = Bu(k)

IEMRRAFAENE. 20144F BEHA 3R, SN (1138 H 70 BRI AL 1A SRS It i A PRI B 22 4 7 18

—Alp(k = 1)Ay(k — )] + q(k)y(k) = Aa(k) f(y(k)), kel
—Ay(0) + ag(y(0)) = 0, Ay(N) + Bg(y(N + 1)) =0

IEfR )4 SR AR Hedo, B > O HHLT = {1, ,Nyp:{0,1,------ N} = (0,00),q,a: I —
[0,00), 4k € I i ,a(k) > 0.

S FIRSCER (1,10, 11 B R A SO AT SR PR 10 5 46 AR 1K B 22 43 07 R A )
{ A%u(t — 1) + Ah(t) f(u(t)) =0,  te[l1,T)z,

au(0) — BAu(0) = Agi(u(0)), (1)
yu(T 4+ 1) + 6Au(T) = Ag2(u(T))

B EAENE e Z et H o, 8,7,0 >0, 0:=ad + ay(T + 1) + 98 > CAZE, X > 0, [1,T)z =
{1,2,---, T}, h: [1,T)z — [0,00) Hh # 0;3F3%45 1 Il (1) IEMF A AEPE R 2 il 5 2R

EEL.1 B FHI%ME

(A1) f:[0,00) — (0, 00)HELE;

(A2) g1,92 : [0,00) — (0, 00)IEEE;

(A3) fu = lim f(u)/u=oc

B JUAFAE— DN > 048432490 < X < NI ) (1) 2=/ AN IR 29\ = N Tl j (1) 2= —
ANIEAR AN > NI 1] B3 (1) T IE A

EIEL.2 RS =0H(A2)M

(Ad) (91)oc = lim g1(u)/u =00, (g2)oc = lim ga(u)/u = o0

BT UAFE— N > 043290 < X < NI, 1 (1) /DA FE AN IEfR; 29\ = N i (1) 2047
FE—ANIEME 2N > NI I (1) TEIEf#.
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2. T EIR

12273 J7 R BRI SR [12], 5 R I (1) A58 o T il

au(0) — BAu(0) =0, (2)

{ Alu(t — 1) + A(t) f(u(t)) =0, t€[1,Tlz
yu(T 4+ 1)+ Au(T) =0

14T i A i) st
A2y(t—1) =0, te 1,1,
{ au(0) — BAu(0) = Agi (u(0)), 3)
(T + 1) + 5Au(T) = Aga(u(T))

R fige 2 A 3E e TSR AT A5 IR R (2) F) A

wi(t) = A7 Gt $)h(s)f (u(s)),
I5] 85 (3) (R
() = aga(u(T)) =191(w(0), . (G +(T +1))9:(u(0)) + Bga(u(T))

4 4

DS AN HEBRAIE 17 /85 (1) S50 T FH 23 J7 18

u(t) = A(P(u(0), w(T))t + Q(u(0),w(T))) + A Y G(t, s)h(s) f(u(s)), (4)
Horp
’ 0 ’ ’ 0
HASE MR E
1) @ +v(T+1) —ys)(B+at), 0<t<s<T+1,
G(t’s)_g{ +v(T+1) =) (B+as), 0<s<t<T+1. ©)

S132.1 & G(¢, s) & (6)F & L HIMEIREEE N G(t, s) 5 2 Wl )5k :
(i) G(t,s) >0, t,s€[0,T+ 1]z

(i) G(t,s) > G(r,s), te[l,T)z, s,7€[0,T+1]z.

_1
T+1
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WERA FHG(t, s)BI5E LA
G(t,s) > ;65 >0 t,sel0,T+ 1]z

e, 2t € [1,T), A

G(t,s) > 0+7)(B+a), se(l,T]z,

(B+a)d, s=T+1.

| =

{ (5+,Y>6a s =0,

A= TR s, € [0,T+ 1,8
G(r,s) < 2(6 + (T +1) —vs)(B + as)

FMG(t, s) > 77G(T, s) AL
51382.2 R Pz, y)t + Q(x, )W B U FPEJi:
(i) Pz, y)t + Qz,y) = min{Q(z,y), P(z,y)(T+ 1) + Qz,y)} =0, t€[0, T+ 1]z, z,y>0,
(ii) P(z,y)t + Q(z,y) < max{Q(z,y), P(z,y)(T + 1) + Q(=z,y)}, t€[0,T+ 1]z, x,y>0,
(iii) P(z,y)t + Q(z,y) > 75 (P(x,y)7 + Q(x,y)), t€[1,T]z, 7€[0,T+1]z, x,y>0.
UERR BRI,y > 0Hgr, gort BRI %A N X P, y)t + Q(z, y) 34T 704 X T1E
Bt € [0,T + 1)z, 7€ [0, T+ 1|26

(1) #P(z,y) > OHF,P(z,y)t + Q(x,y) > Q(z,y) > 0;

(2) #HP(z,y) < OB, Pz, y)t + Q(z,y) > Pz, y)(T +1) + Q(z,y) > 0,
DRI 57 (1) BT [ B A IE P R (1) BT

U (i) LA TAE R € [1, Tz, 7 € [0,T + 1)z H

(1) #P(z,y) > OH,

PG, )t+ QM) = Play) + QUevy) = 73 (P y)(T +1) + Qa )T +1)

1 1

>

(2) HP(z,y) < O,

P(z,y)t + Q(z,y) > P(x,y)T + Q(z,y) > P(z,y)(T + 1) + Q(z,y)

= e (P(y) + Qe ) (T + 1)) = 7= (Pl y) + QL )T + Q)
> Q) 2 e (PG ) + Q)

PRT 2 5 (1) RS
51322.3 ( [14]) ®E/& Banach ZF[A,K C ExEH —MEXMEREr > 0,itK, = {u € K| ||
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u || < P} BREETT : K, — K&ES: M € 0K, I 15 Tu # u.
(i) #u € OK, I 2| T ||>] w ||,Wi(T, K., K) = 0.
(ii) #ru € OK, B 2| Tu ||<|| w ||,JWi(T, K,, K) = 1.

L FE ={ulu:[0,T+ 1]z — R} M EIZIEE|| v ||= max | u(t) | #4 5% Banach %% [H].
€l

EXEG K = {u € Elu> 0}, MK N EFRAEUHE E CE ERHER DT

K={u€EFE|lu>0, er[mn] u(t) > T7+1 | w |} (7)

K C Ko, B(4) T BRI R Ty = u, HPHETFT : E — EE L UTF:
Tu(t) = AP (u(0), w(T))t + Q(u(0),w(T))) + A Y G(t, s)h(s) f(uls))- (®)

31382.4 T(K,) ¢ K,HETT : Ky —» K& %ES:
HERR W TAE R Mu € Ko, 24t € [1, Tz, B 51 32,1 (i) A1 5] #E2.2(iii) 7] 15

T

Tu(t) > A%H{P(uw% u(T))7 + Q(u(0),u(T)) + Z G(7,8)h(s)f(u(s))}
> T 1Tu(7'), T€[0,T +1]z.
A
i Tu(t) 2 77 (1 T

BiTu € KT (Ko) € K. XBNENABRYE=S 8], Hr UL fIGESEE, ZIET « Ko — KA 1ESE.

3. EMNFENESAFEM

3.1 RB(AL) — (A3). WX > 078 73 /N 1) (1) 2= AFAE — AN IEAR 24\ > 07870 K, 7]
(1) 7 LA
IR 4
M = max G(t,s), m= min G(t,s),

(t,8)€[0,T+1]zx[0,T+1]z (t,8)€[1,T)zx[1,T]z

N 513 2.1 %01,M, m > 0,5HE=Kq > 0,id

I(q)=M max Zhs u(s)) > 0.

uekK flull=q ¢
XAEE W, > 0,eK,, = {ue K| || u|< r} IHMEERu € 0K, fFERD /N0 > 0if /2

o<

o max(Q(u(0), u(T)), P(u(0),u(T)) + Q(u(0), u(T))) < r1/2.
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YN < o IHER It € [0, T + 1]z, H 51 3 2.2(ii) %1
T
Tu(t) < % + GMZ h(s)f(u(s)) < % +ol(r) <,

B Tu ||[< 7 =] u|,u € dK,, .7 BE2.3K]

deg(T,K,,,K)=1.

M ERIN < 0, foo = oo, HUFEF Hp > 0B IERENu > p A f(u) > nu, g > 07857
K Hi 2

amn d
— > 1.
T+1 ;h(s) =

s 2 max{ (T +1)p, 1y + 118Ky, = {u € K| | w < rah. 2o € 0K, 8, min u(t) 2 45 | |2
p. R HER Kt € [1, T2, 6

Tu(t) > Am Y h(s)f(u(s)) > Amn Y h(s)f(u(s))
Sy ||Zh > ull

B Tu || =] wll,u € OK,,, 517 2.3 %1

deg(T, K,,,K) = 0.

A S SRR AT NS deg(T, K,,\K,,, K) = -1, HFTEK,,\ K, 20FE—NA5)
£, B0 4 (1) & A AR — A TEAR.

B (A1), (A3) AT S0 AF7E — N8 e > 0fFBSEE v > 0,8 f(u) > cufiR i3 #(4) 4715 1E
f#u € B,l151 B2 4500 € K. S KEIA > 0,843

Ame ih(s) >1
T+14 '

MISHER I € [1,T)z, 6

u(t) > me 3" h(s)u(s) > A7 th ) >l

i3 P I R, 078 4K 8 (4) 6 TE AR
S IERRFAEN

N T BRAF R R (1) 2 A IR A AEAE AT SN (1) B R 5.
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EX4.1 Fu e Eife

au(0) — BAT(0) > Mgy ((0)),

A%t — 1) + Ah(t) f(a(t)) <0, t € 1,7z,
vi(T 4 1) 4+ 6Au(T) > Ago(a(T)),

VAR 1A R (1) ) L fifés € B AL

au(0) — BAu(0) < Agi(u(0)),

{ A%u(t—1) + Aa(t) f(u(t) >0,  te[1,T],
Yu(T + 1) + 6Au(T) < Ago(u(T)),

DR w Ay 1) R (1) ) i
N H I (1) AR AR AE PSS R

5134.1 Wu,a € E73 5 9 1A @ (1) 8 T # A g, B e < @)U ) R (1) A7 AE — A i
fu(t) <u(t) <alt),t € 0,7 + 1]z

IERR 25 54 Bl )

au(0) = fAu(0) = Agi (u(0)), (9)

{ A2u(t — 1) + Ah(t) f*(u(t) =0,  te[1,T]z,
yu(T + 1) + dAu(T) = Ags(u(T)),

Hor

fa), u(t) >a(t),

fr(u(t)) = { fu(t)), w(t) <u(t) <a(t),
fu), u(t) <ut),
gi(u(t)), wu(t) > a(t),

g7 (u(t)) = { gi(u(t)), w(t) <u(t) <u(t),
g1(u(t)), u(t) <u(t),
g2(u(t)), wu(t) > a(t),

g5 (u(t)) = { g2(u(t)), wu(t) <wu(t) < al(t),
g2(u(t)), u(t) < u(t).

Hrp
Pr(s,1) = 2920 —9i(5)
) g )
Q (st = OFNTH 1));];(5) 108
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G(t, )X L AR AR bR K4
Tu(t) = AP (u(0), u(T))t + Q" (u(0), u(T))) + XD G(t,8)h(s) " (u(s)),

M H2AGUEH 7T : E — EAES.HT £, g7, g5 20 R0, F LT S AR Schauder A3 55 €
PR T —DNANBN s, Bl u A 0] JE(9) i) — /M ik

TR B R (9) F it /R (t) < w(t) < u(t).

BHAUEAu(t) < a(t) RRAF L € [0, T + 1)z, 5 u(to) > u(to) A LR PUMHE &L

(i) u(t) > a(t),t € [0, T +1]z. 6
fru(t)) = fu®),  g1(u(0)) = 61(u(0),  g5(u(T)) = g2(a(T)),
ES):d
A2@—u)(t—1) <0, ald—u)0)—BA®E—u)(0) >0, (@—u)(T+1)+5A®@—u)(T) >0,

FRPE A RABE SR B [13]) 50, % TAE R M € [0, T + 1z Hu(t) > u(t), F)E!

(ii) u(t) > a(t),t € [a,b]z,a,b € [0,T + 1], Hu(a — 1) < @(a —1),u(b+ 1) < a(b+1).
o
A(a—u)(t—1)<0, tela,T+ 1],

afa—u)(a—1) =LA@ —u)(a—1) >0, y(u—u)b+1)+dA(a—u)(b) > 0.
PR AR ORARL S 3 [13) 50 % TRt € [a, b]z,u(t) > u(t), T JE!
ia FHAHALIR 77 v v] AR 22 DR A 47 100
(i) u(t) > a(t),t € [0,a —1]z,a € [0,T + 1]z, Hu(a) < u(a).
(iv) w(t) > u(t),t € [a+1,T + 1)z,a € [0, T + 1]z, Hu(a) < u(a).

I AT Eu(t) < u(t),t € [0,T + Lz Aifiu(t) < u(t) < a(t). IS = f,97 = g1, 95 = g2, Blus
)R (1) AR

T JRAT2 FE P2 ) A (1) B IE MR L 2w < OB f(u) = £(0), g1(u) = g1(0), g2(u) = go2(0).

5134.2 #(A1)-(A3)HOAL, AT C (0,00) NETH AN € TWAAAER Hb, > 0,1845 5] @8 (1) 1) B

SERR B} %r@%ﬁ( IR lm | u, £ cod, € LEI3IH24H0u, € K.Hif =
ool JEHY > 0F4 il 2 A zh( ) > 2. WAFHE—Ap > 0,653 % > pitf f(u) > nu.

A lim | u, |= oo, HOHE ftip =0 APAEN > 0,643 %m > NI A min un(t) > 7 | un [|> p.A
i
T
un(t) > Ay Zh(s)f(un( ) = T+1 ) =2 up |,
s=1

OF & VDR AR BE A %, R i L A
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AT = {\ > 0 | FFE—NEM),HAN = sup . HEB 3.1 41T # 0,H0 < \* < 00. F
WEN* € T %A, € THN, — N BN, ZH S0, B UL 51 384, 2580\, A8 X B2 ) i, 2B S8 B A 43
HYTHAES N €T,

AN ) R (1) R A I IS DL PR 288 HLE X
flur(t) +¢), ult) > u(t) +e,
flu) =1 flut), —e< U(t) <ur(t) +e,

f(=¢), u(t) <
gi(u*(t) +¢), u(t) =u"(t)+e,
gi(u®)) =9 qi(u(t)), —e<u(t) <u*(t)+e,
g1(—¢), u(t) < —¢,

g2(u*(t) +¢), u(t) >u*(t) +e,
G2 (u(t)) g2(u(t)), —e <u(t) <u*(t)+e,
g2(—¢), u(t) < —e.
2
Ty (u(t)) = MP(u(0), u(T))t + Q(u(0), w(T))) + A > G(t, s)h(s)f(u(s)),
Hrp
Ps,t) = aga(t) —v9:1(s) O(s,t) = (6 +9(T+1))g1(s) + Bga(t)
’ 0 ’ ’ 0 '
BT S

Q={ueE|—e<ut) <u*(t)+ e}

5|384.3 Wu € EAFE— DR/ > 0,240 < A < N B 2R T = u,Wu € Q.

JERR B ARu > 0N TiEMHu < u* + ¢, 8 5% i Hu* +€E|EJEE( VI —A B R ur > 0,87
PLAFAE— D E e > 0843 219t € [1, T2, B f(u*(t) > ciliid —BOE S A7 17E— e, M5
M0 <e < gl

| f(u™(t) +¢) = f(u"(t)) [< (A" = A)/A

)
A?(u* +e)(t — 1) = A%u*(t — 1) = =X\*h(t) f(u*(t))

= =A@ f(u*(t) + &) + AR(E) f(w"(8) + &) = h(t) f(u"(8)] + (A = A)h(B) f(w"(¢))

)+
< AR f (W (E) +€) + ch(t)(A" = A) + ch()(A = A7) = =AR(t) f(u"(t) + €).

Sl
A2(u* +)(t — 1) + A(t) f(u*(£) + ) < 0.

[FIZE, Me > 07870 /I H gy, go B —BUESAE AT 15

a(u (0)+¢e) =AW (0)+e) > Ag1(u*(0)+¢), (W (TH+1)+e)+0Au*(T)+¢e) > Aga(u*(T) +¢).
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it + e (1) B — A B ARYE 51 4.1 Ku < (u* +¢).

EELIMGERR 20 < A < A B 5w RI053: 5 2 ) 8 (1) ) b @ A0 T A B LA b 51 #4150, 1)
DA — AN IERu i 20 < uy < u*, BIEH0 < X < NI (D) AFLE — AN IER 24N > N i)
()T IR HE—2 54,351,240 < A < A* i uy € Q.

LB(uy, R)AET Phuy J90 RAERIIER X 7870 KR, BT\ AEN S X 18] _EA 1,
deg(I — Ty, B(uy, R),0) = 1.

FAFEu € O fE 5y = Thu, U f = £,9 = §,Blu 9 I8 (1) i 55 MR BT u € 09, u #
Thu,ifdeg(I — Ty, Q, 0)H & X151 BI4.350 Th1E B (uy, R) \ Q_EIRA A5 5, 4RI E 5 50

deg(I — Ty, Q,0) = deg(I — T»,Q,0) = 1.
5 THl, B 51 B4 250 M R ESE X € I8 (1) B 7T Re AT 5 Rk
deg(I - T)n B(Oa M)7 0) =

HcRHEHM > ONFE KIEBL AN > N0 (1) L IEM, BT he = 0. B304 00 B
A,
deg(I — Ty, B(0, M)\ Q,0) = —
PIEE0 < X < NI i) i (1) 4772 55 AN IEfiR
EIR1.289ERR R (1) H f = 0AERXMIFLL N, 0 (1) 540 T 57 T e = Tu, Hh

/\(agz(U(T)) ; 19:((0), (O +y(T + 1) (;L(O)) + Bg2(u(T))

Tu(t) = ).

A AN HEACREAE (7) v LA
Ky ={u€Elu=at+b,a,beR,te[0,T+1]},

MT(Ky) C Ky 2ES#—2 #u e Ki g || v ||= max{u(0),u(T + 1)}.

AU FH 26 A (A4) ¥ gy A g FRORH A T 35 e S i 2% AR (A3) (0 fAk T, 7 T AR IE B 5 5 B 128481,
Ak 2.

4.1 %2 M B HUL(E A

u(t —1) +)\t ()+1):0, t e [1,8]z,
u(0) — ,BAu e(0) (10)
9) + 0Au(8) = Au? (8)
Hrbh(t) =t € [1,8)zHA(t) Z0, f(u) = u? + 1L.EZBHIIE

2
lim @: lim w1l

u—+oo u u——+00 u

:+OO
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SUEME, B3

F AL, B 2% A1 (AL)-(A3) B SL U H 5 BELIATXS 78 20 /NN > O FFE — DA > 048340 < A <
N ) (10) 22 /0 A AN IEAR; 9\ = VB A (10) /A0 — /N IEME; 24\ > A0, 198 (10) o IE fig.

FHLf (u) = 0 HAHEL IR

3
. gi(u . “ . go(u . U

lim L = lim — =400, lim (w) = lim — =+
u——+oo u u—+oo U u——+oo u u—+oo U

L, B S5 AF (A 2) R (A4) B PR G H 8 BRL.2F0 68 20 /NI > 047 7E— A" > 0143350 < X <
N ) (10) 22 /0 A AN IEAR; M\ = N A (10) B /0F — /N IEME; 4N > A0, 1) (10) o IEfig.

=S anl=

[ 5% H SRR} 25 4 4 (No11901464, Nol11801453), 74 JL I i K 24 35 4E B R g 1132 T
TR H (NWNU-LKQN-2020-20), H il 4 H FERHE AL S0 RIITUH (21JR1IRA230), H i & = 55 2R
BHTRE I T H (2021A-006).

B2 SRR

[1] Dunninger, D.R. and Wang, H.Y. (1998) Multiplicity of Positive Solutions for a Nonlinear
Differential Equation with Nonlinear Boundary Conditions. Annales Polonici Mathematici,
69, 155-165. https://doi.org/10.4064/ap-69-2-155-165

[2] Umezu, K. (2000) Global Positive Solution Branches of Positone Problems with Nonlinear
Boundary Conditions. Differential Integral Equations, 13, 669-686.
[3] Hu, L. and Wang, L.L. (2007) Multiple Positive Solutions of Boundary Value Problem for

Systems of Nonlinear Second-Order Differential Equations. Journal of Mathematical Analysis
and Applications, 335, 1052-1060. https://doi.org/10.1016/j.jmaa.2006.11.031

[4] Zheng, D.M. and Lu, S.P. (2011) Positive Solutions of Boundary Value Problems for Systems
of Nonlinear Second-Order Differential Equations. Chinese Quarterly Journal of Mathematics,
26,: 179-184.

[5] Abdou, K.D. and David, G.C. (2012) On Positive Solutions of One-Dimensional Semipositone
Equations with Nonlinear Boundary Conditions. Applied Mathematics Letters, 25, 2411-2416.
https://doi.org/10.1016/j.aml.2012.07.015

[6] Mallick, M., Sankar, L., Shivaji, R. and Sundar, S. (2018) Infinite Semipositone Problems
with a Falling Zero and Nonlinear Boundary Conditions. Electronic Journal of Differential
Fquations, 193, 1-13.

[7] Goddard, J., Morris, Q., Shivaji, R. and Son, B. (2018) Bifurcation Curves for Singular and
Nonsingular Problems with Nonlinear Boundary Conditions. Electronic Journal of Differential

Fquations, 2018, 1-12.

[8] Su, X.X. (2019) Existence of Positive Solutions for a Class of Singular Second-Order Ordinary
Differential Equations with Nonlinear Boundary Condition. Journal of Sichuan University
(Natural Science Edition), 56, 1019-1025.

DOI: 10.12677 /aam.2022.117440 4140 I #ey

=


https://doi.org/10.4064/ap-69-2-155-165
https://doi.org/10.1016/j.jmaa.2006.11.031
https://doi.org/10.1016/j.aml.2012.07.015
https://doi.org/10.12677/aam.2022.117440

SEHE, B3R

[9] Ma, R.Y. and Wang, S.Y. (2020) Positive Solutions for Some Semi-Positone Problems with
Nonlinear Boundary Conditions via Bifurcation Theory. Mediterranean Journal of Mathemat-
ics, 17, Article No. 12. https://doi.org/10.1007/s00009-019-1443-6

[10] Z=H, REHUEE. B AR 2R E 2 20 U5 R {8 i 1k A A AE 1R[], B BE 43, 2013, 28(2):
279-301.
[11] Lu, Y.Q. and Ma, R.Y. (2014) Global Structure of Positive Solutions for Second-Order Differ-

ence Equation with Nonlinear Boundary Value Condition. Advances in Difference Equations,
2014, Article No. 188. https://doi.org/10.1186/1687-1847-2014-188

[12] Sz, mkse, BEGH, M. 20 7700 LR M. Jbat: Blee i, 2018.

[13] Kelley, W.G. and Peterson, A.C. (2001) Difference Equations. Academic Press, San Diego,
CA.

[14] Guo, D.J. and Lakshmikantham, V. (1988) Nonlinear Problems in Abstract Cones. Academic
Press, New York, San Diego.

DOI: 10.12677 /aam.2022.117440 4141 I FH# e


https://doi.org/10.1007/s00009-019-1443-6
https://doi.org/10.1186/1687-1847-2014-188
https://doi.org/10.12677/aam.2022.117440

	1 引言
	2 预备知识
	3 正解的存在性与不存在性
	4 多个正解的存在性

