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L(3,2,1)-1abeling of caterpillars with the maximum degree 3

ZHANG Xizoling
(Teachers College, Jimei University, Xiamen 361021, China)

Abstract: [ Objective] As a generalization of distance two labeling, multilevel distance labeling is motivated by the channel
assignment problem. More recently, researchers began to investigate the L(3,2,1)-labeling problem. For example, Clipperton et al.
proved that the [.(3,2,1)-labeling number of a caterpillar with maximum degree A can secure one of two values:2A-+1 and 2A+2.
Furthermore, we provide a complete characterization of the L(3,2,1)-labeling of caterpillars with A==4. As a continuation of previous
research, we determine the L(3,2,1)-labeling number of caterpillars with the maximum degree 3. [ Methods] Let f be a 7-1.(3,2,1)-
labeling of a caterpillar T with the maximum degree 3. Based on the distance of two 3-vertex in T, we obtain their possible types,i.e.
XX-type and XY-type,where X,Y € {A,B,C}. Using these possible types,the L(3,2,1)-labeling number of caterpillars with the
maximum degree 3 is obtained through concatenation. [ Results] In this article, we obtain that the L (3,2, 1)-labeling number of
caterpillars with the maximum degree 3 depends on the type of T. The result is presented below. Let T be a caterpillar with the
maximum degree 3 and aa***a,—1 be the type of T. Then the L(3,2,1)-labeling number of T is 8 if and only if T contains one of
following configurations given below. (C1) There isa; = 2 for some: € [1,£—1]. (C2) There isa;, = a; = 1 such thata, € {4,5,
6,7,10} (if exists) for all/ € [i+1,j—1] and the number of consecutive 5 and the number of consecutive 7 in the set {a,| [ € [ +1,
j— 1]} are always even. (C3) There isa; = a; = 3 such thata, € {4,7,8} (if exists) for all/ € [+ 1, — 1] and the number of
consecutive 7 in the set {a; | [ € [i41,j — 1]} is always even. (C4) There isa;, = 1,a; = 3ora; = 3,a; = 1 such thata, € {4,7}
for all/ € [i+1,j—1] and the number of 7 in the set {a,| { € [i+1,j— 1]} is odd. [Conclusion] The result in the present article
constitutes a continuation of the previous article entitled “The L (3, 2, 1)-labeling problem on caterpillars”. The previous article
corrected an erroneous result about L (3,2, 1)-labeling of caterpillars published by Clipperton in 2006 and provided a complete

characterization of the L(3,2,1)-labeling of caterpillars with AZ=4. In this article, we completely determine the L.(3,2,1)-labeling
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number of caterpillars with the maximum degree 3. Thus,the L(3,2,1)-labeling of caterpillars is fully characterized.
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L) BE 5 s 5 ) R I 4 FL I 86 b 79 0 R
Be )&, B 45 RS o4k HL k5 & A il — i, (15
FHE THE TC LR f & 5 15 91 43 B 114 51 % 8] B 7% 7€ o
AR TIR{EN e el o W SO 7B 85 T L1 P 0 e S G R
(107 5, Halel ! F 1980 4F 1 YRS I In] 258 9 28 1 [ 119
T-F A8, 1992 4F, Griggs F1 Yeh B i% a4 4
RS 2 AR ) I e ) B0 — R B
P(Pp=3D T [ Xt T 45 8 W IEHEEL by skos e s by s
Bl G L (ky ko s ooe k) brs i 48 NG VG) 3|
JEBEIE M — BG5BT AS [R] T
Mo B du,v)=iG=1,2,,p) | fC)—
FCo) | =k, 25 G B—A L (ky kg s oee sk, -HR5 HR Y
IR TR AR e, MR N E G 1 k-
L(kysky sk, Bn5. B G Lk sky s sk OB SEL
181’E Aklykz."ukp (&), 7%1%1%‘@ G ﬁﬁ k-L (k1 skys ety
k)T 5 1) Fe /N

ST p=3 FeCkyskysky) = (3,2,1), BBHR AR 25
W5 T Kneser,Halin ZFE 8 L(3,2, D435, FF 4 H
XUEEIZEM L(3,2, DFR5 500 BN A Wang 46 58
SHRE T WA BN BT 10 89 L (3.2, 1) br 5%
Clipperton 5 #3817 % 8 . noC | 58 4 - ] 58 42
THRE L(3, 2, DARSEL [RIRAIER T XHME R R
RPN IHEBEBRW T, 20+ 12,0, (T) <
2A+2. HAE T iR 4 MESNEHES 2205 W
A A As 0 (D) =241, HXA KT T H 59 2
PhGE SRR AR A, FRATE IE T X A48 R, IF 52 2 E
THRREZEDNAMBBRMA LG, 2, DRSS,
XFF IR EE R 3 10 B HOp, A5 00 00 Bk 52 2%, AR S
FECAWVFF LR b X R BN 3 16 B AR
L(3,2, D-Hr5#47 T 562 Z .

1 BHRER

TETF i T 2 —HERZEDN 3 HREE
B AR X FTAEEIE AR L G i, IR
Hlisit1eesj—1sj}. Oun M Eq 43 R Ly j 1
FT A T ORI (A B4R G 2 d (o) =R UFR v
N k- HoH d (o) R A o B

IR A fIEG I—1k-L (3,2, D455, e
St VGH—=L0.k]JWRE G W AL (3,2, D)-kp'5, Hp
(o) =k—f(o).

% IRETH—LGB.2,DFr5H STV, &
XS ={f()|vES]).

SIEE 20 & T &R ) 2A+1<050., (D
2AF3, BE— M, 45 As0 (T)=2A+1 H f & T H)—
D 2A+1)-L (3,2, D-Fr'5 X F T B A-55 o,
A f(0) €{0,2441}. 24 f(0) =0 I A f(N(0) =
Opsoni. 24 () =2A+1 B} A f(N(0) =FE.00 ).

R 5B 2, ANHERS 2 F TR Y 2 1.

EIE 1Y W TR A T e e A
2 B A5 As 00 (T =242,

BEAM S LRSS HOCH ry Bl
Jog P — 488 GE RN P=0vv, v, IR, Hotp P #R
HE B A ME, o BRON B B W BB HE
Clipperton ZE 58 T BB HMAY L(3,2, D-Fr5,IF
AT AR,

EE Y W TR MEERMHE A=3, 24+
15,00 (T<T2A+2. 2 T FAT 72 DU 34 S A3 HiE S
BTN AL A0, (T) =2A+1.

1 2 MEER R R, A, R
T HAEWAEE R 200 A5, BRWRE T LR 4
A LB HES B2 E A AL (HR E R 1 T3
Asoi (T)=2A2.

HTEM 1 A 2, WATE e T KER
DN A EBEMA L(.2, DRSS

EE3Y W TR EERMHEAZ=L IBA
Ason (T)=2A+1, 8 HALY T hARFLERATEE N 2
) A-p5.

2 F&EEIR

5|3 WTE-MEEREMHA=3,vv 0,
ST WPBHE B F T —47-L(3,2, D-Fr5, I8 4

D f(0)=0,i€[3.0—2], M F(N(v,))Z{3,
5,7}.

i B f(o)=1,i€[2,n— 1], W f(N(v)) =
{4,6}.

i) # f(o)=2.i€ 1] f(NC(v))={5,7}.

V) # F(v)=3.€[4,n—3], M f(N(v;)) =
{0,6].

WERR UL, 435 H v Fl v, 7R o



* 358 - TR 24 CHARFRE RO

2025 4F

D R £ o) =0, 084 f(N(v)){3,4,5.6,7).
TS A v H 3L Wl B 2 AT 45 £ (N (0)) = {3,
5.7 RO, P v K 2-80. 745 f(u) =4,
W fCo) =7 XML (o) =6, f(v, 1) E
(2,3}, (HIER 5 o A AT bR S L, £ (v 7
A TFABATIE £ (o) #4245 F, 4 € F(N (). Y
fCo) =6 B AT £ Cope) € 42,3}, (HIEAT S vy
AAATEIbS . B f o) A6, RIFEATIE £ (v, ) F6.
251,66 F(N(u)).

i 2 £ =10 FATH F(N(o)) S{4,5,6,
TV ESE 5 € SN Co)). BN vy B v A AT
FFRIRR S, R, 2 7€ FINCGo)) U F(N (o)) = {4,
T AN — e AR S (o) =4, LERTAI D= ¥ <}
FATIRR 5. i 7€ £ (N Co)). BT, £ON (0,) =
{4,6).

i) AHERAE, 4 £ (v) =2 Bf, f(N () =
{5,7}.

iv) TR £ =384 f(N(v)) S{0,6,7}. #
— L, fCo ) =70 FCo) =0, f(u) =1,
FCo) € 14,50 AHIEBT 5 v WA AT AR5 B
F(N(v))=1{0.6}.

2 RPETIHE 1OAKMERSR RIS 3 B FRTEIE .

D fo)=T7.i€[3,n—2]. M F(N(u,)) A0,
2,4},

i 2 f(0)=6,i€[2,n— 1], W f(N(v)) =
{1,3}.

i) & (o) =5,i€[1.n]. M f(N(u)=1{0,2}.

V) B o) =40 €[4yn—3T] M F(N ()=
(1,7,

#it1 ®TE-MREERMHAA=3, 000,
BT WERE & 2T H—"17-L3G,2, D4r5, v
—A 3-8 H f(u) =084

D A o) =3, 0 £Cu) fCoiy)eee fCog) =
036147.

i # o) =50 () f(oi) e f(us) =
0527.

i) 2 Cf Comy s f o)) = (7,2) W £ (o)
FCoi) e f (o) =07250.

V) B o) s fCon)) = (7,4, W £ (o)
F (o) f(uis) =0741630.

ERR RSB 3 KE 2 ] HIRR IR IS AT

F3 o B— 3 H o) =T B4 HE 1,
AHEFSFNHES 1 ARTFRIEIE -

D A o) =4, M £ Flomy) e flos) =

741630.

D 2 o) =20 fC0) fCoy) e f(ug) =
7250.

D 25 (f o) s f(0i90) = (0, 5), T £ (o)
f Qo) f Qo ) =T70527,

V) B CF o) s f (o)) = (0,30, T £ Cop)
o) fCuig) =T036147.

W TR—MREEEWHA=3vv, v, T K
BHE. 4% ASRITT s BR v A v 50 R o B A2 4R
FATER A I LR of Aol B v vy, 50y, (<<

ip<le<li) WEMEERIITA 3-8 q =d (o su )
G=1.2 k= D FRRMABBA -5 v, Mo, HIEE

25 R ararrar N T AL,

BT A 7-L(3.2, DF55 . 35 (f (o) s
S =0, DE(T.0) MFR o, BAMTE £ Tl A-
fﬂ;[ﬁjfﬂa%(f(v}] ) ,f(v,-j ) =(0,7)E%(7,0), WFR v,
Wy ZeAE £y AT SRR, 27 (f Co, ) s f (o) D) =
(0.5) T (7, 2), WK o (A MTE £ F g B 35
(fCoi ) f o )= (5,002, 7) UFR o IZEMAE f
T2 B (f o) s f (o)) = (0,30 87, 4) , MFR
o, IATINTE £ TR C AL 45 (f (o)) s f (v )) = (3,0)
B4, T WIFK o BIZEMILE £ T O C-HL.

M TLEN 3-8 v 8V, ={w L€ [ i 1)
SV =fCo e fCop, DB 2 TV, JGXH TV ]
TV ST EDR—A 7-L (3.2, DAR5 il 2«
o ATIIEE £ TR X80, WAIUAE £ R Y-,
WER TLV, JHE £ T XY-HL, Ho X, YE (A, B.C).
WK TLV, E f TR XY R TOV, 76 f ' R H
YX-HLH P 7 o) = f (o) =051, e,

L o AP TOV, T TOV, 0 6 7L,

2, D R TLV 7E 1 B X X8, TV 4
TE fo B X, X8, o X, € (ALB.CH AHERIE,
M XX B AU & TV, UV I —A 7-L33,
2, D4, g we vV, B, (AU D) = f1(0), 4
€V, (AU ) (o) = £, (o). I RATTFR TV, ]
5 T[Vj\ljﬁj‘l/‘)(‘l\/fl\%ﬁéj?gvﬂ TI:V]' UV,‘H]E AU f
_Fﬂ‘j X1X2X3eré’ﬁiﬁ'7‘7 XIX/I_LFE.

BT B—A 7-L(3.2, D-Fr 5 IR HELS 1
A 3, AMESSUE T 1H A9 S 1~4 KT

BEXL LA a, =10 f(V)H)=07,80 TV, J#E f F
F AA-H,

Fia, =3, f(V)=0527,. 80 TLV,J7E f T H
BB-#,



% 2 1]

NI AR RBE N 3 Y BBIMET L(3.2, D-Fr5 < 359

BIXL2 HAa, =40 £(V,)=05270,B0 TV, J#E f
T AB-HY,

Hra;, =60 f(V,)=0361470,B0 TV, J{E f TN
AC-HY,

EEL3. A e, =5, £(V,)=036147 5 072507,
By TLV, 7 f T AA-RIE CC-#4,

#a, =7, £(V;)=05270527 5% 07416307, Bl T
[V, J1E f F i AA-Ris BB-#Y,

EHX 447 o, =8, W £(V;) = 052705270 1Y
036147250, BF TLV, 7€ f '~ AB- 245 BC-,

#ra; =9, 9 T Loy {1,818 {3,6} 5k {4,5}.
YRS 1~4, X EWE TLV, J1E f T AABA-%
% AABC-# 5% AACB-#11; BBAC-#5{, BBCA-#1 5%,
CCAB-#1al, CCBA-#,fajic i AB-#ls} AC-H 5} BC-
el AA-HI.

M q; =10 B, AT SRR IE. BT, AT LASIE
RS 5~9 ML,

BXLS #H aq, =90 TLV, % f NN AB-BI 5%
AC-AIgg BC- 8 AA-A#Y,

% a; :12 »JHJJ TI:VJ]{JE f —Fj] AB*iFLLJ‘ﬁ AC’ﬂﬁ
BC-#15y, BB-#,

AB-#Ig{ AC-H,

$'§; 7. % a; :119)”” T[V]:IE f ‘Fjg AA’EQ&
BB-#al CC-#Y,

EXL8 A a, =14, 0 TV, 1#F f Nl AB-#l}
AC-15 BC-RI5f AA- 5l CC-14,

#ra; =16, 0 TLV, [{E f T AB-#IE{ AC- B},
BC- 15y AA- sl BB-#1,

B9 47 a,=1{13,15,17,18,19, =}, TLV, ]
1E f o~ AB-BIls AC-HI s BC- A5 XX-%#1, Hrp
XE€{A.B.C}.

3 FEHZR

AT FRATTHG 58 00 E e R IE N 3 1966 UMY
L(3.2, DIRSHL

EE4 BT E2-MREERAWHA=3,q1a;
ar N T ZERL FRA A0 (T) =8, M HALY T W&
(CH~(CH AR R Z —.

(CD) FEAEHA i€[1,k—1] 115 a,=2.

(C2) fifE a;=a, = 1. XA € [i+1,
ffljai@ﬁ a€{4,5,6,7, 10}@.)?5” Ai+1di+2°° Aj—
W B SE 5 (IR AE) FINESE 7 CEAE) BIEUH 34

AL

(C3) fifE ai=a; =3, ifgXram eli+1,
]'*ljvﬁjﬁ S {47798}H}?§U Ai+1Ait2°"°Aj—1 EF’HZ'II)IE
MESE 7 CEAAE) B H YR R4k

(CH) fHtE a;=1,a;=3"8"a, = 3.a;, = 17 [ 15X}
AW (elit1.j—11.398 o, € {4.7) BJFH aiv1a,-
ceea, o HTERAY 7 BB AR

RS IR & T 5 (C1) ~(CL)
PRz —H T fFE—1 7-L(3,2, D455 f.

(C1) fEH 1 FERE 2, AT A5 (T) =2A+
2=8,¥F)5.

(C2) B . T ar=a,=1.8 TLV,JF1 TLV, J1E
f B AA RS R AREAEL: 5 CEAAAETE [T
—3E HAACC+-AACC L (fAicl AC-H) . 2500 4 , 18
WAL TGEAFTETE f N —E NAABB---AABB-#!
(Al AB-BD). BRIbZ4h 45 @, € (4.6, 10}, WIARHE
2 M 6, Al TLV, IME f N AA-FIEL AB-RIEY
AC-HL e TV, U UV, J#E fF—E R AX-T
5 XA- %, Hrh XE(A,B,C). Hitkst T[V, U U
Vo IsiARe S TOV, IR TLV, 46 4454 oF Ja.

(C3) HWH. T aj=a; =31 TLV, JFl TLV, J#
f N BB-RL HR AREAE L TGEAAEOTE [T
—ENAABB - AABB-#I (i ic A AB-#D). 1t4h, 24
a, €4, 8 I ARYEFESL 2 F1 4 W] 1L, TLV, I7E f B A
AB-#af BC-AY, FA, TV, U+ Uqu]TﬂE f F—iE
hy BX- g XB- I, Hrh X € {A,B,C) AHILI TV,
U---UV,_ JstARRES TOV IR TV, I 241654, 7).

(CH YBa,=1,a; =30, TV, JHE f FRHAA-HL,
I TLV, 17 f F b BB-HY. %5 a, € (4,7, W AR 4 55 52
2 M3 ", TLV, JFE f N AA- RIS AB-#I5( BB-
L S —5 L TR ai s ra,— FHBELAY 7 1)
BB EL S TV U UV, I f F—E N
AA-HIE BB-RL, HILE TV U UV, IR RBES
TLV R TOV, Wa 4158 F)E. Y ai=3,a,=1 B}, [

LS.
(BEM)  RUFE, % T A (CH~(COH

R, R E R S A TV, ], i€ [1,k— 150 Be—
YA Lk 3 T i —4 7-L (3,2, D45
SRR RS OLR R R B R R OR
F B AT

A S={lla,=183..€[1.r,—1]). HFEL 1~
9 AMERIL A7 a, € (1,3}, 0 TLV, JZ /A FifhZm
AT XY-BUH YX -8 1l 9 A (] (%) 28 A, Horp
X#Y). B, 5 HMEE (€[l p— 11, 9F a, € {1,



* 360 - TR 24 CHARFRE RO

2025 4F

3 FRATETT LGS A Y 0 B AR XS B 1Y L€
(1= 11, TLV, JH TLV o J34 0T US4, RIA] 75
B TR —A 7-L (3,2, Db, 8 TR R U T |
—MIEMAFE G A, B i €S HlLi+1,5—
1JNS=0.

I 1. a;=a,=1.

KR T A5 (C2) L, U AFFE Lheli+1,5—11,
7% @) € (8,9, 11,12, ) MFHFI aivraiswra; P
A S © A B IESE 7. H e R q, €
{8,9,11,12, =}, W 4> BB-#luk BC-# 5§ CC-H4 45
TLV,, 1. HW, 5 5315 B AACC -+ AACC-#I (fafic
AC-EDF CCAACC +++ AACC-# (a1l CC-H) 2518
A TELL 5 BFAELE) R RN SE 5 GEAEAE) s 43353
BLAABB---AABB-# (fijid & AB-#Y) #1 BBAABB---
AABB-RBI(f#iC ly BB S8 EC N &2 7 (A M
WA HELE TCEATD). 5 A a, € (4,6, 10}, 4T
AB-HUEL ACHIZS TIV, 14Tk, A TS e 1
i3 1LV, U---UV,—, i BB-AlE BC #I5t CC-AL

e TR ESE 5 RESE 7 B W — R,
W TV U UV 18 AX AX, - AX - H
T[V.io ] BX-Blaf CX-B, Horp X, -+, X, € (B,
Cy.XE{A,B,C}. N hi#EZE 5 FELL 7 #F W — 1%
T e<<s, Rl BRI R TV | — AT
TE. XA (e [1,0 ], 1 X A- AL e AX -5, B
TV, U UV IR XIAX A X A-
AL, iR TV U UV Tl —A 7-
L(3.2.D)-bp5 i85 TLV. AR AX-HIL 76 Bk
B3Rl 1 TIV, ) 1o XA-B, AT USRI
Pefdifs TLV, AR XA-RL A6 Bk, T —&
FEETLV, o U UV, T EEA | By BB- RISl BC-
RIS CC-HY RO W (45 TV, R XA-BI
R AT DAGRUE TV o) AN AX-B 28 B TV, U e
UV, Ik BB-Bsk BC- sk CC-H4, T L5 TV, ]
LTIV, A 4.

THIE 2. a,=a,;=3.

KR T A E (C, i BAEERA L ei+1,
11815 a), €(5,6,9,10,11,12, -} BLEFI] a,
aieprrai PR ELE 7. Y o) €{5.6,9,10,
11,12, ===} BF, 43 Bt AA-T 8% AC-HI 8, CC-H 25
TV, 1. 2R, 43 3 5 Bt AABB -+ AABB-#I (fijic Hy
AB-#D) il AABBAA «-- BBAA-#I (fijic i AA-H) 2%
AN ELE 7 CEAEAE) ME A E L 7GR0, i

J& 47 ai, € (4,8} S AB- RISk BC-RIZS TLV, 1 2%
RITAEIE 1, AT LUASA S e flifg TV, IR
b BX-BUH TV, AR XB-BL, B TV, U= U
Vi I AA- Rl AC-Riel CC-HY. A, nT L5 TV, ]
ATV, e Y.

15 3. a;=1,a;,=3 8 a,=3,a;=1.

B T AEECO S FTEREA Lelit+1,)—
1], f#i15 @, € {5,6,8,9,10,11,12, =} BLH ¥ air
Qipoeaj T BEEC 7. 90 R B R 10T LU
SRR TV U UV, AR AA- RIS
BB-#1, 5y T IR TR 5 .

L 3. LAFERA Lhe i1, — 1] {fifF o, €
{5+64+8,9,10,11,12,+++}.

B4 a, €15:658,9,10, 11,12, =}, M 43Ad
AC- A8 BC-Bl5{ CC-H% TLV,, ] R #7 a,) € {4,
7}, WAL AB- ISR AA- A BB-RI%G TV, .

ROE e BB TV U UV, 1
AARY, Hp TIV T AX-BLL T TLV, - 1 YA- L
#HX=CWY=0C), WH¥n Ml CARI(ACH) %4
TV TV, DX (e lit2,—1]ue i+
Lj—2D T TLV, 1 Z D PIFZEAL, T DL B 5
Bt (AR TG 2D TV, 2R AL AR AR LR AN B B nT DL
ML e TV U UV, IR AA-RL 3R
KEIE X, YE{A,B). AW 5B, — & FETEREA
TV, 1 € Li+1,j —1DIZEAN AC HE BC- 5L
CC-RIL AR — etk Xt s (e li+1.4—11,
TLV, 1 AA- B BB- RIS AB-#1, 1 TLV, 1A CX-
Bk TOV, e li+1.0, — 1D AA- R
BB-T H i, AB- Rl 5 BA-B T e, iX ¥ 0] )15 5
TV U UV, T —A 7-L (3,2, D -br5, i 15
TV U UV, o AN AA-RL 24 TV U U
Vi I8 BB-BIRE, Al 8T ie.

TEIE 3. 2. XA R L€ [i+1.j—1],a,€ (4,7} H.
r?ﬁu Ai+1di+2°°"dAj—1 '4:' 7 E"Jf&ﬁj‘ﬂ%ﬁ

STHAR (€li+1,7—1], 40l AB-TEE AA-
Eﬂﬁ BB—L:FQ%\ T[V/]- j\ﬂ?ﬂ Ai+1Ai4+2°""dAj—1 q:' 7 E@
BWH BB Y o, =3, ¢, =18, TV, U+ U
Vi N ABHL Y q,=1,a;, =3 B, T[V..; U+
UVj*l]—A%y‘j BA-#Y. ﬂ:[:aTI:V,'fl U UV,-ﬂ]ﬂL‘J\
5 TLV, JF1 TLV, 18 21542,

b T T W —4 7-L (3,2, D4r'5. K
/\3.2.1(T):77%)§.

[F#% 366 7|



+ 366 -

TR 24 CHARFRE RO

2025 4F

S0k

[1] CHENG X Y,YAN X L. A multiplicity result of positive
solutions for a class of multi-parameter ordinary differential
systems[ J]. Acta Mathematicae Applicatae Sinica, English
Series,2012,28(4) :653-662.

[2] LEE Y H. Multiplicity of positive radial solutions for
multiparameter semilinear elliptic systems on an annulus[ J].
Journal of Differential Equations,2001,174(2) :420-441.

[3] XU S M,ZHANG G W. Positive solutions for a second-
order nonlinear coupled system with derivative dependence
subject to coupled Stieltjes integral boundary conditions
[J]. Mediterranean Journal of Mathematics,2022,19(2) .
1-23.

[4] MINHOS F,DE SOUSA R. On the solvability of third-
order three point systems of differential equations with
dependence on the first derivative [ J ]. Bulletin of the
Brazilian Mathematical Society, New Series, Boletim da
Sociedade Brasileira de Matematica,2017,48(3) :485-503.

[5] CIANCIARUSO F,PIETRAMALA P. Semilinear elliptic
systems with dependence on the gradient[ ] ]. Mediterranean
Journal of Mathematics,2018,15(4) :1-13.

[6] DOOJ M,LORCA S, UBILLA P. Local superlinearity
for elliptic systems involving parameters[]]. Journal of
Differential Equations,2005,211(1):1-19.

[7] DO O J M, LORCA S, SANCHEZ J, et al. Positive
solutions for a class of multiparameter ordinary elliptic
systems [ ] ]. Journal of Mathematical Analysis and
Applications,2007,332(2) ; 1249-1266.

[E8&% 360 7]
4 & I

Clipperton ZEPHER] TXMEER KER /DN 3 1Y
BEHRW T 201050, (TH<2A+2. HXYf T
TR 4N ELENEHESEZUEHA ALK, A
As.21 (1) =20+ 1. FATARIX G5 R 5 235 55 09 Z) 1)
SRS TR, ARSCAIE T X —451%, 2 2ifE Tk
FEoh 3 BB HEMAT L(3,2, D52

S

[1] HALE W K. Frequency assignment: theory and applications

[8] WANG K, YANG Z L. Positive solutions for a system of
second-order boundary-value problems involving first-order
derivatives ] |. Electronic Journal of Differential Equations,
2012,135(1):1-17.

[9] DE FEIREDO D G, UBILLA P. Superlinear systems of
second-order ODE’s [ ] ]. Nonlinear Analysis, Theory,
Methods &. Applications,2008,68(6):1765-1773.

[10] DE FEIREDO D G,SANCHEZ J, UBILLA P. Quasilincar
equations with dependence on the gradient[ ] |. Nonlinear
Analysis, Theory, Methods & Applications, 2009, 71 (10) ;
4862-4868.

[11] WANG D,LI Y X,SU Y. Positive solutions for boundary
value problems of a class of second-order differential
equation system[ ] . Open Mathematics, 2023,21(1) :1-9.

[12] WEI M, L1 Y X. Solvability for a fully elastic beam
equation with left-end fixed and right-end simply suppo-
rted[ ] |. Mathematical Problems in Engineering, 2021, 7
(1:1-9.

[13] LI'Y X. Positive solutions for second order boundary
value problems with derivative terms[ ] ]. Mathematische
Nachrichten,2016,289(16) : 2058-2068.

[14] CONSTANTIN A. On a two-point boundary value pro-
blem[J]. Journal of Mathematical Analysis and Applica-
tions, 1995,193(1) : 318-328.

[15] DUNNINGER D R, WANG H Y. Existence and multi-
plicity of positive solutions for elliptic systems [ J].
Nonlinear Analysis, Theory, Methods &. Applications.
An International Multidisciplinary Journal,1997,29(9) .
1051-1060.

(Wit 2 F)

[J]. Proc IEEE.1980,68:1497-1514.

[2] GRIGGS ] R.YEH R K. Labeling graph with a condition
at distance twol J |. SIAM J Discrete Math,1992,5:586-595.

[3] BRIRAR. LT JLIEEN L(3,2, DR AL . il BImE
KR CHARBFEMD 2 2004, 305 24-28.

[4] WANG B,MA Z,WANG J,et al. L(3,2,1)-labeling of
trees [ J ]. Journal of Computational and Theoretical
Nanoscience,2015,12:1006-1009.

[5] CLIPPERTON J. L (d, 2, 1)-labeling of simple graphs
[J]. Rose-Hulman Undergraduate Mathematics Journal,
2008,9: Article 2.

[6] BK/NEE, BRI L(3,2, D-FRS BT BT REE
e CHRBRARRD ,2022,61(4) :694-696.

(WAEHBEE F)



