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Isolation of Cycles and Trees in Graphs

ZHANG Gang, WU Baoyindureng

(School of Mathematics and System Sciences, Xinjiang University, Urumqi Xinjiang 830017, China)

Abstract: A subset D C V(@) is called an F-isolating set of a graph G if G — N[D] contains no subgraph
isomorphic to any F' € F, where F is a family of connected graphs. The F-isolation number of GG, denoted by
(G, F), is the minimum cardinality of an F-isolating set in G. In this paper, take F = {C5, K13, P4} and denote
(G, F) simply by ¢.(G), which implies that ¢.(G) is the order of a smallest set D such that G— N[D] consists of
some K1, K2 and Ps; only. We prove that if G is a connected graph of order n and different from C3 or C7, then
(G <7

Key words : isolation number; cycles; trees; partial domination
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BRAEFRNUEH, A3 G = (V, B) BIFR—ATEER V =V(G), HEN E=E(G) WA BRI K. FKATH
n=|V| 5 m=|E| milZFRE ¢ HTEESHEL FHEE u,0 e V(G), H w e B(GQ), IBATRNIFR v 7EE @
HRE o — PR, SZIMAR. SHE— 0 e V(G), v IFFEBEE SUHEES No(v) = N(v) ={ue V(G) |lw e E(G)},
v BPASRIEGE NER Nelv] = Nv] = N@w)U{v}. HIF, de(v) = dv) = |N(v)| FnTis o - G F1
JEEL EE, A(G) M 6(G) BFRNE G WEREEFS/NE. & S & G — DT 14, W S mFFREHEdh
Ne(S)=N(S)=U,cs N(0)\ S, S BIHLBIICH Ne[S]=N[S]=N(S)us. T G[S] FmKEl G Hdr S T
TH, HG-SFnE G v\S SR FEL X FHARE UWARTE RS, B8 T S5 SCik[1).

W FR—A W EE, SHME—E G, MRTS 74 D #if% G — N[D) RAMLEAL— F hiy F EWER T, A8
2 D #EMISE G B—A> F I8, HE G /MY —A> F I25E D MBI o E G 1 F IS8, ek
UG, F). 5hb, — AT F5E D #FchiE G — 4614, R v(G)\ D A TS D 2= H —1
& B G R N—AERIE D BRI G AL 128 1(G). AR, WG {KL}) =7(G).
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B IRST, IRBEFR AR, B R A AR R BIR 1) —Fh B 4RfE) . 2017 4, Caro I Hansberg? HIRGIA
TS, XA — A S, AT S0 SCHR[3-7). BRI AN, X Tz gtk R, B TR S0 S
Hik[8-14].

ik C, =4 n KB, T2 —B. X TAE—IE8E L, 4 C.={C,:3<i<k}, T ={T:|V(T)|=k+1},
f@‘( L(G7CkU77c+1) = Lffee(G)- E?j& [zl G Fij’fig* Ck U'EH }JKM—_% D 1@%‘ G—N[D] B’;{#Jiﬁﬁﬂf[ Te Ulgingi *"JHA:
1M e (G) Rl G /M —A CoUT,y ISLEE D RV Ry, 402k k=3, IBA CoUThy ={Cs, Ki 5, P}
ARICRE oo (G) TR (G). T2, L(G) Fom Bl G hi/M—A {Cs, Ky 5, Py} 0G24 D B, HIE G 1T
—{Cs, K, 5, Py} PSL4E D i G— N[D] RJg—28 Ky, K, Fl Py 7330 ASCEEWFERZEL(G), Ittt
TS H A AR

1 FEHER
AN EZEGRWT, HIPAHIE VRS E S 2 /N1 AT
EEL X G 2— 1 n DURINIEE R, MR G ¢ {Cs,Cr), A L(G) <2, Hix A ERIZER.
2020 4, Borgl® LW TR G # Cs — 4> n DN DUEAYIEE K, ABA 1.(G) =u(G,C) <2, XH C={C;:i>3}.

AR, B G HE— C IS4 D it G—N[D] E—AFRK, 1 0 (G) Fn Bl G i/ My—A ¢ IR74E D FEL. AR
it F IS — e L, B G I—{Cs, K 5, Py} IRT AR —E S G —A> C IR 4R, FrDARATA 1. (G) <(G).
H I, Borg FIZ5R AT LABVEREHE 1 f9— L.

L1 (Borgl®) U1k G #Cy J2—1 n AN, T4 1 (G) < 2, HikA FRURER.

Caro il Hansberg 7 3CHK([2] 95 a4 1 T — A THE— n ANTUSERERE G (G, Ty ) I E TR X
B, (G, Tiyr) Fm B G H/NY—A Toyy IS D IIBYEL, 1 G TP AE— Toyy IR57.5E D 45 G — N[D] Hho—
ANVETE S BN T AT kRS F IGLE X, B G B—A CLU T, ILE—E K G B—A Ty K
SR, TREATH (G, Tosy) <itre<(G). FTLL, k@ 1, Al DI a0 T 4%

Hit2 WR G #£Cr B—A n MAREEE, A G, T) <2, HXA ERURER.

5P b, Caro il Hansberg # XT HABUAPEAI IS 2, bodn & 9057, XHAE—HE0 k>0, 5 F={K, 111}
iF, ORI { K g Y IRSERIFR AR kRS XERCAYS, AT LUSE Xk IS SE AT k I B0, Ak, | G —4
CrUTppy PSR —E R G I— k=1 IR, L, SHE— G, A oG {K}) <iee(G).

183 (Caro Fll Hansberg?) XHME—T S HCH n WK G, A (G {K,5}) <2, HEXA EFUEER.

TR, SR IERE k, RAIFELE F = (P BN, ik, 30 R 8 o AT S A 5
G (G {P)) ERA B AR, A G B—A CLU Ty I EE—E R G B—A {Poy ) T, A
UG APis1}) < 47(G).

Hitd IR G #£Cr B—A n MIAREREE, A (G {P}) <2, HXA EFURER.

X girth(G) Fm B G K, BUEE G iy — > B R FRATEEE RIS, HSEhs b
1B — M

BRI k> 42— DEEL R G ¢ CoU{Crpa} B n DTSR BYEERE, BHA girth(G) > k, B4
0 (G) < 2.

BAEFRNPRE e 1 v B 2 Rk B, IR G € {Cy,Cs, P}, B4 (G) =2, HOR, R TR Z
IR, BATE TR G: MEBER—EEE H B, 78 H EA S L — &g — O 8iE—

™ Cs.

2 A

TERX—1, AP SUEIA SO EZE 8. M ea i JLAs 13 Hrp, 51881, 5132 | 51#350E, 3]
P ILUE B B 2 e

SIERL 4R P, B —4 n KB, 4 L(P,) <2

51EE2 Wk C, ¢ {Cs, Cr} =—A> n KB, B4 u(C,) <2

51383 ik F 22— iEEEE, M TE—E G, MR Gy, G,,- -, Gy R H2TRAiE#E S, B4 o(G,F) =
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S UG F).

5134 ik F B2 —PiEEREE, G = (V.E) &—TARERE. X THEE DTS F5%E S, R GIS] ha
—A~ F IS4 D, HAEAS E(S\N[D),V\S) =0, IB4 «(G,F) <|D|+1(G—S,F).

iERR % D' & G— S —A F IS, H D = u(G—-8,F). BAIULFFHEWR DuD & G B—A F 97
LRI, RAEWTF, % G — N[DU D] PHE— F R F RWERHTFIE. R 3E D Al D Bk, &A14
V(F) S (S\N[D)U((V\S)\N[D']), V(F)N(S\N[D]) # 0 F V(F)N((V\S)\N[D']) # 0. SR, X 2ARTHERY,
Koy FREmEH E(S\N[D],V\S)=0.

51385 AR G2 — DTS n=7WiEEE, H G#Cr, B4 L(G)<1.
WERR & D 2K G 1 —1 {Cs, Ky 5, P} 5. BN G R—MEEEHA n =7, L AG) > 2. 2R
AG)=2, N G£C, WG =P, H(P)=1. W AG) >4, WTFAE—A TR v e V(G) 3 [V(G—N[v])| < 2.

JIr AR D = {v} 8l G 19—~ {Cs, Ky 5, P} IRGE5E, JFHA (G) < |D|=1. BFIPIFRATEE A(G) =3.

A V(G) = {v1,v9, v}, B N(vy) = {va,v5,04}, V(G)\ N[vy] = {vs,v6,07}. WH |E(G — N[v])| < 2, MHL
D = {v}, TR L(G) <|D|=1. Fill G—Nlv] = Cs. HHN G Rl MIEHXTFRE, HEFRA I Ui
vvs € B(G), B8R N(vs) = {va,v6,v7 }. TEREEIAR vsvs ¢ B(G), WHL D = {vs}, ML o (G) < |D|=1. FILIRA]
R vsv, € B(G). TR dg(v,) =3, A G — Nlvy] # Cs, FTLAFRATAT LABL D = {v,}, RINA . (G) < |D|=1.
IR {vr,05} C N (va), L de(vs) =2. PP {vs,v4, 06,07} HRAAE— TS o 15 de(x) =3, B4 de_np(v2) =1,
BTEARTL D = {a}, dEMiAT o (G) <|D|=1. NI, MFEA 2 € {vs,04,06,07}, do(z) =2, BAHRTAT D = {v,},
WA L (G)<|D|=1.

H T IOTERE L, WARE G W — A SRR T Cy 8 Cr, BRATRMNIFRZ IR 3, 2 FATIRZ It
I3

TEIR 1 BYIERR: FATAVUERZE X n S TIH8. TS E/N T4 T 3 i@, BR T Cs, HA 34N, 43012
Ky, K, Fl Py, S8R, X FHA Ge (K, Ko, P}, ¥4 1 (G)=0< 2. IR n>4. XN G &2— MR, o
PLA(G) >2. IR A(G) =2, IBA Ge{P,,C,}. WMIELIF 1 51 2, BT G € {Cs,Cr}, A 1L(G) < 2. B4R, Ik
BHF S RATFFAIEI 258,

It A(G) > 3. MEBHERE— MR RN v, B d(v) = A(G). TR AG)=n—1, B4 L(G) < [{v}|=1< 2.
FRLA A(G) <n—2, HEERNTBH—LHE ¢ =G—N). % H, 5 H, 352 G HIrE 352 5FrA R 52
AR AREIA NS, X FRA He N, 7 o (H) < XL

W H, =0, BIR {v) & GIN[]] BI— {Cs, Ky 5, Py} PROLEE, MRIGT L 3 FI5 2 4, FATH

(G) S {o+el(G) =} + > w(H) <1+ ) @S

HeM, HeHg

n
T

R, B H, £ 0. AEERE S — DT 2 € N(v) fiff 2 € N(H)NN(v), XH H J& H, TIHENERS L.
SFRAy e V(H), Baye BG). 53, H ={H:HeMN, A N(H)NN(v) = {z}}, H: ={H:HeH, H
N(H)NN(v)={x}}. 8K, He CH,, BXTEA HeHe, A o (H) < P01

1B 1 FAAERA 2 e N(v), HE #0.

W ooy §ep 400002 Hy HRIT Cy 5 CF WS B ARIDYRTIIREL, AT e +op = [HE[ > 1. &
X = {2} UUperg VIH). LG —X =3, H+(G = X),, BRI (G- X), F8 G- X FRFTUR v B4
.RMTFEA HeHy, B

D {z}, WRH~C,,
T Az, WERE=C,,

St ylt FREEAFIIT C; W95R5D H f— MBS y 43 0900, W LR, A8, Uy e Do S GLX] 11—
{037K1,37P4} %j%
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B 1 ZEREN e Nw) 58 HE £0

FAER 1.1 (G- X), ¢{Cs.C1).
FRARIAS L, Tt s B 3 1B 4, T fi T

t(G)

IN

| J Dul+(G-X)

HeH

= l4o+ Y w(H)+u(G-X),)

HeHg

IA

Lies 3 VUDL IVUG=X),)

HeHg
1
= 1+C7+1(n_1—3C3_7C7)

3
+Z(1_03_C7)

IN

A H EAR (G - X), € {Cs, O} FIMBL, WY = XUV((G-X).). B, G-Y =00 H.

FlER 1.2 (G-X),=Cs.

W @€ Dy, FTEA Uyarg D W32 GIY] I—A> {Cs, Ky, Py} IRSZ IR ARSEINANIREL, FE45 5513 3 Ay 3
4, IA 1A

Le(G)

IN

| | Dul+(G-Y)

HeHF

= 14+ Y U(H)

HeHz

Lo+ Y DI

4
Hems

IA

1
= 1+C7+Z(n_1_3—3C3_7C7)

3
‘—Z@%+Cﬁ

FiER 1.3 (G-X),=C,.
W s TR (G—X), TR v R 3 —A 5. BeA, AHER H {vs}UUHeH; Dy & GY] H—1{C5, K, 5, P,}
PST LR, ARPEIH B, A5G B 3 fig B 4, FRATH

te(G)

IN

{os}U | Dul+i(G-Y)

HEHE

2+@+—§2L&H)

HeHs

srer Y VU

IN

Hemsz



52 gk M, 45 R FIR AL 173

1
= 2+C7+Z(n—1—7_363_707)

3
1(03 +c7)

.M:»M:

1B 2 fEE—12eN@w), HE=0.

MR S HTROE, ZE iy, XFATE— HeH,, A |N(H)NN(v)| > 2. FHEeiaEm, JAT6 5 8 k715
HRITIE.

FIER 2.1 fFE—N HeH,, H=C;.

BE Oy 2 H € My WV(H) = {y, 1,00} R, AUHBE 2y € E(G). 4 X = {2} UV(H'). TR&,
G=X =Y yere H+(G=X)y, B (G X), F% G— X PEETAL 0 BN IR, BT {y} 22 GIX]
—M{Cs, K 5, P} P15

FiER 2.1.1 (G-X), ¢{Cs,Cr}.

MRIEHGA B, 19455530 3 5 B 4, FRATA

(@) < Hy} + (G = X)
=[{y}l+ D w(H)+i(G—X).)

HeHG

<14y VUDI VUG-X),)

n—4
=
T

FiER 2.1.2 (G—X), 2Cs. :

BV(G=X),) ={v,21,25}, THE N(v) = {2,225}, A(G) = dg(v) =3, N 2 PR, IR G-y =0, AR
PS5, A o (G) <1< Wk G-Y #0, HTH doy(z) =2. BH [N(H)NN ()| >2 B A(G) =3, X BRI
fE)ﬁX.%‘ﬂ/QEE( ), Fr AR N(z1)={v, 22,92} Edc(:vl):A(G)zg. HF dG—N[zl](y1)=l, AR G Nlz,] —

SE— oS BRI THE, WS (G) < 4 H94S

B2 H=C3=2(G-X), B3 H'>~Cs, B (G-X),2Cr
FiER 2.1.3 (G-X),=C;.
AN

g6 4UniRee, FATEATRE] A(G) = de(v) =3, WE 3 Fizs. WA [IN(H)NN(v)| > 2, FiLAELE o ffifs
'€ (N(H)NN )\ {z}. TER {v,2'} & GlY] —"{Cs, K, 5, Py} IS, FUARTES |2 3 F15 13 4, DL A
P .
IR, Tl L(G) <o, + i (G=Y) =2+ > U(H)<2+ > 7|V(f)| <7

FIER 2.2 fEE—1 HeH,, H=C,.

L Z=NlUUyep, VIH), TRG-Z=3,,, H WA=A(G), b=H,|. B, A>3,0>1. Ml yi Fontf
NRFST Cr BRI 32 H HBEES y 3 B — . BERHFRATAMEE 2 N (v) UU ey, {0a"} 1 {0} UU e, {02}
SEBE GIZ) BIWIAS {Co, K, Py} IRSEAE. AU, RREGIAGNIEGR, FRE5 45130 3 A3 4, RATAWT (1) 1 (2)
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[
w(G) <IN | {ui}+(G-2)

HeH,y
=A+b+ Y U(H)
HeHg

<atpe Y WUDI

4
HeMH,
:A+b+i(n—1—A—7b)
n 3A—3b—1

it M
(@) < wru | {wud H+(G-2)
HEeH,

=1+2b+ Y J(H)

HEH,

V(H)|

< LM Sl §
<1426+ Y T

HEH,

1
=1+2b+ 1 (n—1-A—Tb)

n b—A+3
LT i 2

(1) AL (2), R A <bEEE b < A -3, IBARKRMT AT LA L (G) < 2 Z5e, USSR, I,
THRRATADIIRBE A—2<b< A—1, FFEERHx— 10U R TS,

FIER 2.2.1 fFTEWA H H, € H, fHRHEA
2/ € N(H,)NN(H,)NN(v).

AR Y AT AN 4 FiR, TRl R E|
{U,x’,yfl,yfz}UUHEHb\{HIYHﬂ{y,yf} = G[Z] A—~
{Cs, K\ 5, P} PRSI BE. FRLA, RIEIAANMEREE, L5 A5
B3 RT3 4, AT

4 FE—D 2 e N(v) fEF 2’ € N(H1)NN(Ho)

(@ <Hoa' gyt | i@ -2)

HeMp\{H1,H2}
=4+2(b-2)+ Y ((H)
HeH,

<4+200-2)+ Y V)

4
HeMH,

FIER 2.2.2 {LEWA H,,Hy € H,, N(H,)NN(H,)NN(v) = 0.

FEMXTFRA H € Hy, IN(H)NN ()] > 2, FrLUYATH ARG A > 20 BHE5H A-2<b, FATH A<4
fo<2. ik, Ae{3,4}, be{1,2}. T, AN MLFHHEIE A 1o IS BRI B PUFDFIEBLRI AT SR
M, 24 A=3 H bo=20F K& 5 s, BATCAETHEN 2.2.1 #47 TiHE. 24 A=4 H v=11F, 0K 6 i, %1
BEZS A—2<b TJE.
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B 5 A=3Hb=2 Be6 A=4Hb=1
BRIGEAEIHE A=3 Hbo=1fA=4 Hbo=2WF . WHEA=3 Hbo=1, WK 7w, IBATEAN]

B Hy = {H'}, zy,2'y' € E(G), K 2,2/ e N(v), y,y e V(H'), Ha# 2", y#y. 2 X ={z,2/}UV(H).
Hdo x(v)=de(v)—2=A-2=3-2=1, fill G- X T—ERAKRDZ. BR, A {y,y'} 2 GX]H—1
{Cs, Ky 5, Py} IS5 MRIAGNEGR, FrEs &1 B0 3 Ay | B 4, JRATA

ViG-X -9
@) <y e -x) <o VO, no8 0
3

B7 A=3Hb=1 B8 A=4Hb=2

WRA=4Hb=2, A& H, = {H], H}, WE 8 k. & Z=Np|UV(H,)UV(H)S). BT NH,)N

N(H;)ON (0) =0, P U ey 993" 5 GIZ] 9= {Ca, Ky g, Pu} JRSEEE. MRARIAANEIR, 456513 3 A0
S5 4, FATA

V(G-Z —19
c@ <l | G-z <ay G2y no19 n

- He{H) ,H,} 4 4 Z
S 5E AEHE 1 ATERA.

B 3k -
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