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INDEPENDENT SETS IN A GRAPH

• XEVCG ) is independent ( stable )

if no 2 vertices in ✗ are adjacent .
• independent

FF:*
←

LNAILMUNM INDEPENDENT SIT MAXIMAL INDEPENDENT SET

Tis independentIN is Max but if YzX , then Y is not indep.
among independent sets ✗
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☐ (G) = maximum degree of vertices in G

WHAT IS
MAXIMUM INDEPENDENT SET

A GOOD QUESTION
✗ (G)= size of a maximum FOR

independent set MAXIMAL INDEPENDENT SETS?

if OCGIEO
,

then :¥÷"⇒③ •!¥
✗(G) 7 ¥1 Mail Indep. sets

MAX SIZE OF A MAXIMAL INDEP SETS

( OCGKO⇒ ✗(G)Eat / )
-

= SIZEOF A MAXIMUM INDEPSET

How about
=✗(G)

=) ✗(G) 7-¥, MIN SIZE OF A MAXIMAL INDEP
-

i(G) SET?
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MAXIMAL INDEPENDENT INDEPENDENT DOMINATING
OLD THAT ( IN Books . .

.
BERGE 1962

,
ORE 1964

MAXIMAL INDEPENDENT⇐ INDEPENDENT DOMINATING
=

V-rc-VCGI.VE/-orNlr1nXt-pPRoo--moxindep
THUS , EVERY GRAPH
HAS AN INDEPENDENT MAXIMAL INDEPENDENT INDEPENDENT DOMINATING

DOMINATING SET, ~ 14200 papers ~ 4500 Papers
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books/ Berge
Gt

SURPRISINGLY
ore CHA)

MANY Books &

PAPERS
ON

DOMINATING SETS

✗ is a dominating set
if FREVCGI ,
VEX or
vis adjacent to
a vertex ink .

1977 1990

lqgg 199g 2013201} 20192002021 2013
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¥8400
e-

?

• ilkot) = I

÷¥¥_- ilko,o1=0

DOMKE
,
DUNBAR

,

MARKUS 4997 )
• I (G) En-0 .

let A- NCGII
.

• Characterize
"

=

"

condition for

bipartite graphs
G- Max PAI

,
IN){ i-mmAAI.MY
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CAN WE IMPROVE IIGIER-0
" ?

THM / AKBARI , AKBARI , DOOSTHOSSEINI, HADIZADEH , HENNING, NARAGHI
(20227]

i (G) I -12h if 01Gt =3 ,
•÷☒ no isolated vertex

THMC CHO, CHOI
,
PARK 2021-1]

÷
ICGIE -59h if OCGI £4

÷!¥ no isolated vertex

CONJECTURE(CHO >
CHOI

,
PARK 204-1)

ICGK 4- ¥÷y)n if 06-1<-0
no isolated vertex

Best possible if true: WE}%
icon -_ (E) (E) +1

i?' %i¥ n=(0=+111%+17



이산수학그룹
Discrete�Mathematics�Group

CONJECTURE(CHO . CHOI , PARK 204-1)

ICGK 4- g) n if 061<-0
no isolated vertex

previously
PROVED FOR 0<-8 (Cho,Choi, Park)) icon -_ (E) (E) + I[ WRITTEN FOR 8=4 n=(E -11110=+17

Our theorem
⑦ Prove this conjecture .

Characterize thequality condition
when074

② Prove a stronger theorem

having an arbitrary large connected tight graph
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OURTHMC Cho , Kim,
Kim , 0] = ¥j+o+T

•
Let 024.

G : connected graph , maximum degree ÉO .

(1) If G is 0 -special, then
icon = ( 1- ¥%)n+É¥

Iii) If G is not 0-special, then! =/ (
1- oÉ⇒n it 0--15,

in if 0=5 .

iÉ¥ r v r

xQ-H¥ÉA
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What are O-special graphs ?
- K

,

5=1
,

n
-
- l

-

⇐ *
n=*⇒÷⇒¥¥¥¥%¥dK☒i=H 171

It 0=4 ¥É¥÷:
"

i= "-11+24-1"
n =3(214-1)

① death seat A N

¥1
'

-0¥ → 8§¥§
9 É °

Joining 20-special graphs
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Kim, 0] What are O-special graphs ?
•
Let 024.

G : connected graph , maximum degree ED .

- K
,

E- 1
,

n
--1

Ii) If G is 0 - special, then zK¥ i--1+1%1-91
⇐ * "

*⇒÷%,¥¥ÉI¥¥icon = ( 1- ¥⇒n+¥T+o
-

Iii) If G is not 0-special, then - If 0--4
. ¥:¥¥É÷ ÷⇒¥¥

""

ich e / (
1- É⇒n it 0--15, 0

In it 0=5.

-0¥ '¥É → 8§É§
°

Joining 2 8-special graph,

Cort : 024,0--1-5 , OLGIEO copy : 0>-4, G : connected
- 0(G) C- 0

⇒ . not isolated vertex

÷É¥÷!÷¥ ⇒ "" 4- in
The equality holds

EE⇐ G=+.¥ É=É >C-
proving the conj of Chachi. Park .
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minimum
KEY LEMMAS

FS, , indep. dom set
of G ,

containing v
Lemuel : ⑨"

⇒ i(!•!=iKItilGaH
lemma2:
-

• i(G) EICG- v -NCH -11

Lemma} : i(G) E ICG -ere - - -

-em) if k=degrZ2

÷→-÷÷
or
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Lemuel : ④•v
Ff , indlp. dom set •f- G ,

PROOF SKETCH container

⇒ it ilatilcidt

↳MMM⇒ "P"" "Phs
? / "

• "" """"""""

Lemma} : i(G) E ICG - e ,-E- - - -

- em) if k=degr>_z

WMAG is not D- special ÷÷÷÷!*÷÷
NotG) = # 8- special components

CLAIM :

iklsd-tln-tnc.ca/t--fc#-oit 01=5,
§ if 0--5

.
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WMA Ng (G)=D (G is ^°t '
.

icas-ica-v-NW-i-o-spei.at/Lemma3:iCG)EiCG-ei-ez-----ek-i)ifk--deg v32
G : conn . ÷÷÷÷→÷¥

Lemma: If every nbr of v has no vertex of deg
1
,

and degree ofv72, then i (G) a- (1- E) n
By lemma3, i (G) a- ictlj) Hj :=G- all edges incident with

V

except g-
⇒ WMA Hj has a 8-special component

for all j
④ C.otherwise

iCGD<iCHj)E1-t)n)
=) G is o-special !

IA
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Case 1 : G- v- N (v1 has a 0
- special component C of size > I

x : vertex
in C. distance 2 from ✓

⇒ Every nbr of ✗ in C has degreeone

Cby the def . of 0- special graphs;
⇒ No nbr of ✗ has degree = 1 inG

⇒ By Lemma
,

i (G) C- (1--4h .

CASI : G- v - NH has no non-trivial 8- special components.
for every vertex v.

Let Molly = # isolated vertices in H
.
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Choose r so that

Lemma2_⇒ d.= # degree - I nbrs of ✓

i(G)Ei(G-KNUD-11 is maximized.

⇐ 4-Hln - DUH) ☒
*tn.ca-v-NH)

d
• • •

☒+ I

É 4- t) n isolated woo →
all nbrsof

haswdeg-72
WMA no (G-v - NG) big
*

Nok-v-NHK (DM-did ,
°
°

% ④ N
⇐ 4¥)! . .

Ed.
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THANKS
A LOT

OPEN PROBLEMS

What if
G has minimum degreezJ

and

maximum degree C-0 ?

THANK You For Your ATTENTION !


