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Abstract

For a natural number k, a vertex subset D of a simple undirected graph G satisfies the condition that
the graph G- N [D] obtained by removing the closed neighborhood of D does not contain the star

graph K, , oforder k+2 asasubgraph,thenitiscalwled ak-isolating set of the graph. The min-

imum order of such a k-isolating set in a graph is referred to as the k-isolation number of the graph.
This paper establishes the upper bound of the k-isolation numbers for unicyclic and bicyclic graphs.
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1. 51§

B4 E 2 BHR[ 1RSI M2 —, BRI T 20 el 60 AR, BT T @A (E /45
PGB R e . BEE RS, N TR E R RENIRRE, EHERH) 2 RN T3 M % 55
BT ARIRAS AL 03 B R ) S Ak

G E 2 ZR P AN EREE TR B DH — N EAEEE T, X — e LSRR
Harged 74 . v, IOZERMERR W, s B B, ZERZ O BAERE: &
RS BRSO T B HL AR, AR AR 7 EBIA R B R e S5 7 B (s e B L T, BRAR5E), AT SEBLN &
SR “RREST BOCRIIRT .

WA D ZEHIE, WE G H—MRES D EANE D PN R H — N SAE D H1[2].
K G BRI y(G) o, 2 G RHERIER R/ L. T BRIREH RS, TR FMEECH
KREWTT, WSHPREBILESHE . TN G=(V,E), EXmveV HHAEEA
Ng[v]={v}U{ueV uveE} . KEES cV KA N, [S]=U,5 N [v] . WERE G &, WA LA
FHNN[u)|MN[S], TAR NG [u] TN [S] - FRXMARTE R LLEH € SGEHIEERIMES: D2 G HEHI4E
HHMNE Y =N[D] . WETERAZA AT, FTEAGIAISL AR

LR N[D)=V EVF 2 SChr M R B2, SR, AN SF A IR IE L CaG R, Bh T B & —
NGNS . DL RIS 2 XA — AP 7. 2017 45, Caro F1 Hansberg [4]E R R G HEH T 1AL
LIS, JFeh TaETEAMRE R . Bk, T MBI~ WRE G H—TmSES Sie
NV =N, [S]FHBTEPAEE 7 PEMERTE, WFR S & 7 GLR. Fenlit, K IR
WIEHIEE . AE K, IOLESES] T TR S — e, R — e lor el #F 2%, v 7 fifk, H
PSLENRHE K, M. B G LS (G) 2 G ML BN 8. 2021 4, Zhang [5]1%F K, -HRSL
oI NERERERE T, 2t T ERACLIBES, JEE TR 38, B BISER R IESE I A .
HEARE RN, K, O T Lewis 55 A[6]5 R H 10 - sl B, ik — B9k 7 IIE g
e, 7R Canales 5 N[7]5€ I 2-BR BT R 78 s B IR], e 1 ISZ B0 S FHYE L. T RAAE 1996 4F,
SCER[SIH R I 1 “ R BRI A B A AT g JEAR.

K, IS AR P BAG  — N B %53 3, 1 Zhang [S]7E 2021 4Rt o BRG] 18 2 IR 4% )
FAR I AR, AR BRI — MR R BRI SO S . SO K, -ISTEHR D U X — A
FIT IR 208, FURE AR TR BRI B A B L K, - IOZBR SR T BRI E iR
R, WAL A AR A TR RN VE,  HeandE B v B R N A R, B 4 B
PEMIZz A, (RBEA S RIE B LSS .

ASCHYH BRI P A &k IS E R 4 (G) <nf(k+3) o TR H—LERTER T HIR.

2. FEHNA

KRR R A SRR . %G = (v, E) R TN v, 08N E MFEE. s
veV(G). Fld,(v)Fm v WFE, ARFESA4(), BE G5 v KB ¥ C, F P 43T
m (m= 3R n (022 8. 76 G b, 2w My 2 RN () B HKAR R u B v (OB, 2
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%Jd(u,v)o B BAR LA B PR T R T RSB I iR OB, AN diam (G)

K G I AR T, WREMEECN 15 —ATEHOSHE S, R e 5 AT HH%. &
7 R, HE AT W TR T 7, A BUE R A T RN T v B
T K, B8 BRI EEBK, AT B B, R TR R BET 7 B,
W n 252N ke +3 IR XS TN R T 77 BN 2(k+3) MM 7, 235 L(T) « S(T)« N(T)F R(T)
Fon T IART T T4 A . AR AR a GRS 3R AR AR T s 2R ) A1
RUEEGE D). HTe7 » WAIR|=|N|=|S|=n/(k+3), |L|=n—3n/(k+3).

Figurel. TeZ and T)—n/ k+3)
E1. TeZ By(T)=n/(k+3)

WARW TR SO k+3, HTez , WL(T) 2 MEERE MM THES, TR(T) 2EEH—
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n
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lk(f):t:

DA I 2 X 1

KT R 18, CHULRS

Caro. Hansberg [4]F1 Zylinski [9]EZEUEH T DA R ARSL B 7

EE (4] [9]). B GRE—ANME >3 E’JLLE HG=C, M(G)<n/3, HFHXA EFREN.

2024 ©F, Lemanska [10]#1 Boyer [11]158 AZIH] | ¢(G)=n/3 BRI, Hb g, £ 202 (G)=n/3
) B | L A 14 ANERRR I

FEH 2 ([10] [11]). ¥ G R n (FBERE, ((G)=n3 4AMNYLGegUE .

SEH 3 (I5]). WR G e{R,C,.Co} R—MMEC n @A, A2 (G.K,,)<2n/7 -

SEEL 4([4]). & TR—AG 0 ATUANH, BT ARMT K, . B2 (G)<n/(k+3), FEHZXA L
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A, Zhang [12]. Borg [13]58 NiEid B e EIZ5 0, WIRTG T — R 5 E ARG AH LA 5, HAs
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ST,
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BITE 1. 25 SO G A ST v AL d (V) 2 k42, T
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k+3°

4, (G)<

WERH. ¥u N5 v AT, £6=G-u.

G N K, ARSI 251K i S 1B, ) G ORAE G BT — 2% i BB R B 67 Y — 2%l
EA sy — AR R & F G K AR I SRR IR, W) G Oy G T R P 2 AL AL
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Figure 2. K, +eel/ and ¢ (2)=1
B2 K, +teet By (4)=1
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Figure3. GeZ/, and 1 (G)=n/(k+3)
B3 Gez, By 4k+n

HaL B R 2o, ke 7 0% B —
Wz, 7 EifEE—
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Figure 4. Four special unicyclic graphs
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l"(G)Sk+3

1B 2: G WA SCHETUI BRI N TS5 T k+1.
I G EREDN 3, Bl G HET &, ST E. IWEHAKE P=xxx,x, (d23). #&
d=3, Wx B4 kIG5, H

lk(G)zlSkZ3

Wed >4 . ¥ xg, BT RS0 xy, e £(C), M0 xx, 5B T2

n
lk(T)Sk+3

SR ST RN k+1, xyx, 2 G 430, % D G - {xyx,) A kA4, Hoxx,
% — AR T N[D]. M4 Dt G 1 k-0, T2

lk(G):lk(T)SkZ?,

A oxyx, AN TR PR — KA xx, ¢ E(C) s AMEL x,x, HEANE G MG, HxeG,

x,€G,o

G oEREE, WG, 2RI T (x,), 2

I (Gz) < |Vk(f§)|

BT IrA ST EECN k+1, G ZDF k+3 MR, W x, 2 G 1 k-IGrEE. B4

V(G,)|+|V(G2)|: n
k+3 k+3  k+3
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G, N, WG T (x,),

r ()
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# diam(G,) <2, W x, /& G I k-IRSLEE, GARISL; 35 diam(G,)=3, WG, ¢ 24, HIAZMRB

L (Gz) < |V;€(f;)|

B G, 85 k-DRSEAE 1, 1 U{x,} 2 G i kIS8R, T
|V(G1)| |V(G2)| n
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W(O) <= T S s
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4. WEEHLEF

T —AEEE G, A G WHEE(G) =V (G)|+1, WFk G AR, HZEA A EERE.
W B(G) & G H— X8 7K H B(G) A& B4, WA B(G) NAUER G HFEE. ERER], HR4EmAE
Z AR T, X B R BT A3 g DA R =R ARG R A oo -] WAL FEIRD 0-18, B 43 Sl % 82T ] o
#: B(p.q) (p23,923); By(p.lg) (FXH (p.lg) PELEWNA KT HET 2); B(P,B.P,)
(s>3,023,m>1). GW5ENB,B,,B,-

1. IR — AT Bl(p,q)

XAEER R, PIANE C, M C IR I — DN AT, TR “ o0 ” I, iLfE: B (p.q) . o-FIHIR
SR EITE— SAHAS, HAE /> EAMEAS . wlE 5.

Figure 5. Bl(p,q)
5. Bl(paq)

2. I RELEE — kR EER: B, (p.lq)

AN Cp Fl C, 2 (ST — AR BE R/ 1 (R ARARE , A I P A3t A 23 00 T 5 P Lo e A
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Figure 6. B,(p,l,q)
B 6. B,(p.lq)
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