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1. INTRODUCTION
From the fuzzy relations given by Zadeh, Kafmann introduces the idea of fuzzy graph. 
Despite the fact that Rosenfeld provided a further, more detailed description that included 
fuzzy vertices, fuzzy edges, and various fuzzy analogues of key graph theory ideas 
including routes, cycles, connectedness, and others. Tharmar et al., 2023 investigated the 
applications of r-neighbourhood spaces using relations.   A. Somasundaram, S. 
Somasundaram, and A. Somasundaram  propose the notions of independent dominance, 
total domination, and connected domination of fuzzy graphs as an idea of domination in 
fuzzy graphs.In fuzzy graphs, C. Natarajan and S.K. Ayyaswamy establish strong (weak) 
domination. Atanassov put forward the initial definition of intuitionistic fuzzy graphs. R. 
Parvathi and G. Tamizhendhi looked into the idea of dominance in intuitionistic fuzzy 
graphs. The concepts of an effective strong dominant set of fuzzy graphs and an intuitive 
fuzzy. 

2. PRELIMINARIES

A fuzzy graph with V as the underlying set is a pair ( , )G   where

 : 0,1V  is a fuzzy subset,  : 0,1V V    is a fuzzy relation on the fuzzy

subset  , such that  ( ) ( ) ( )uv u v     for all ,u v V .Two nodes x and y are said

to be neighbor if ( ) 0uv  .
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The underlying crisp graph of the fuzzy graph G:(σ,µ) is denoted as * * *( , )G   where 
* { / ( ) 0}u V u     and * {( ) / ( ) 0}uv V V uv     . 

A fuzzy graph ( , )G   with the underlying set V, the order of G is defined and 

denoted by  ( ) ( )
u V

O G G


  and size of G is define and denoted by 

,
( ) ( )

u v V
S G uv



  . 

Let ( , )G   be a fuzzy graph. The degree of a node is defined as d(u)=vu, v є V 

µ(u, v).An edge in a fuzzy graph G: (σ,µ) is said to be an strong edge if 
( ) ( ) ( )uv u v    . 

A hfuzzy hgraph h ( , )G   is hsaid hto hbe ha hcomplete hfuzzy hgraph hif h

( ) ( ) ( )uv u v     hfor hall h ,u v V .A hfuzzy hgraph hG: h(σ,µ) his hsaid hto hbe 

ha hstrong hfuzzy hgraph hif h ( ) ( ) ( )uv u v    for hall h uv E  h. 

Let h ( , )G    hbe ha hfuzzy hgraph hand hu hbe ha hnode hin hG hthen hthere 
hexist ha hnode hv hsuch hthat h(u, hv) his ha hstrong harc hthen hwe hsay hthat hu 
hdominates hv. 

Let ( , )G    hbe ha hfuzzy hgraph. hA hset hD hof hV his hsaid hto hbe hfuzzy 
hdominating hset hof hG hif hevery hv hε hV-D hthere hexit hu hε hD hsuch hthat hu 
hdominates hv. 

A hfuzzy hdominating hset hD hof ha hfuzzy hgraph hG his hcalled hminimal 
hfuzzy hdominating hset hof hG, hif hevery hnode h hv hε hD, hD-{v} his hnot ha hfuzzy 
hdominating hset. 

The hfuzzy hdominating hnumber h(G) hof hthe hfuzzy hgraph hG his hthe 
hminimum hcardinality htaken hover hall hminimal hfuzzy hdominating hset ho hf hG. 

An h hintuitionistic h hfuzzy h hgraph h h(IFG) h his h hof h hthe h hform h 
hG=(V,E) h, hwhere h },...,,{ 21 nvvvV   hsuch hthat h

]1,0[:],1,0[: 11  VV   hdenote hthe hdegree hof hmembership hand hnon-

member h hship h hof h hthe h helement h h Vvi   hrespectively h hand h h

1)()(0 11  ii vv   hfor h hevery h ),...2,1(, niVvi  . h VVE  where

]1,0[:],1,0[: 22  VVandVV   hare hsuch hthat h h h h h h h h h 

)()(),( 112 jiji vvvv   , )()(),( 112 jiji vvvv   & 

1),(),(0 22  jiji vvvv  . 

 An h h h harc h h h h ),( ji vv  h h hof h h h han h h h hIFG h h h hG h h h his h h h 

hcalled h h h han h h h hstrong h h h harc h h h hif )()(),( 112 jiji vvvv   , h

)()(),( 112 jiji vvvv   .Let hG h= h(V,E) h hbe h ha h hIFG. h hThen hthe 
hcardinality hof hG his hdefined hto hbe h 










Vv

jiji

Vv

ii

ii

vvvvvvG ]
2

)),(),(1(
[]

2
))()(1([ 1211   

 Let hG h= h(V,E) h hbe h ha h hIFG. hThe hvertex hcardinality hof hG his 
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 Let hG h= h(V,E) h hbe h ha h hIFG. hThe hvertex hcardinality hof hG his 

hdefined hto hbe h 





Vv

ii

i

vvG ]
2

))()(1([ 11 
 hfor hall h ),...2,1(, niVvi  . 

 Let hG h= h(V, hE) hbe han hIFG. h hAn hedge hcardinality hof hG his hdefined 

hto hbe h 





Vv

jiji

i

vvvv
G ]

2
)),(),(1(

[ 12 
 hfor hall Evv ji ),(  

 An hIFG, hG h= h(V, hE) his hsaid hto hbe hstrong hIFG hif h
)()( 112 jiij vv    hand h )()( 212 jiij vv    hfor hall Evv ji ),( . 

 An hIFG, hG h= h(V, hE) his hsaid hto hbe ha hcomplete-µ hstrong hIFG hif h
)()( 112 jiij vv    hand h )()( 212 jiij vv    hfor hall hi hand hj. h 

 An hIFG, hG h= h(V, hE) his hsaid hto hbe ha hcomplete-ν hstrong hIFG hif h
)()( 112 jiij vv    hand h )()( 212 jiij vv    hfor hall hi hand hj. 

 An hIFG, hG h= h(V, hE) his hsaid hto hbe ha hcomplete hIFG hif
)()( 112 jiij vv    h hand h )()( 212 jiij vv    hfor hevery Evv ji ),( . 

 A hset hD hof hV his hsaid hto hbe hintuitionistic hfuzzy hdominating hset hof hG 
hif hevery h DVv   hthere hexits h Du  hsuch hthat hu hdominates hv.A hfuzzy 
hdominating hset hD hof ha hfuzzy hgraph hG his hcalled hminimal hintuitionistic hfuzzy 
hdominating hset hof hG, hif hevery hnode Dv , h }{vD  is hnot haintuitionistic 

hfuzzy hdominating hset.The hfuzzy hdominating hnumber h )(Gf  h hof hthe hfuzzy 
hgraph hG his hthe hminimum hcardinality htaken hover hall hminimal hintuitionistic 
hfuzzy hdominating hset hof hG. 
 Let h ( , )G    hbe ha hfuzzy hgraph. hA hset hD his hsubset hof hV his hsaid hto 
hbe hefficient hdominating hset hof ha hintuitionistic hfuzzy hgraph hG hif hevery h
v V D  there his hexactly hone h u D  hdominates hv hi.e ( ) { }N u D v  . 
 A hefficient hdominating hset hD hof ha hintuitionistic hfuzzy hgraph hG his 
hcalled hminimal hefficient hdominating hset hof hG, hif hevery hsubset hof hd his hnot ha 
hefficientintuitionistic hfuzzy hdominating hset. hi.e hevery hnode h h , { }u D D u  , his 
hnot han hefficient hintuitionistic hfuzzy hdominating hset. 

The hefficient hintuitionistic hfuzzy hdominating hnumber h ( )e G of hthe 
hintuitionistic hfuzzy hgraph hG his hthe hminimum hcardinality htaken hover hall 
hminimal hefficient hintuitionistic hfuzzy hdominating hset hof hG. 

 

3. STRONG EFFICIENT DOMINATING IN FUZZY GRAPHS 
In hthis hsection hwe hdefine hstrong hefficient hdominating hset hand hstrong 

hefficient hdominating hnumber hin hfuzzy hgraph hand hinvestigate hsome hbounds hof 
hstrong hefficient hdominating hnumber 

Definition h3.1: Let h ( , )G    hbe ha hfuzzy hgraph. hThe hneighbourhood 
hof hthe hvertex h Vu is hdefined hby hset hof hall hvertices h

 )()()()( uvvuvuN   . hA hneighbourhood hdegree hof hthe hvertex h
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Vu is hdefined hby h 



)(

)()(
uNv

N vud  and hthe heffective hneighbourhood hdegree 

hof hthe hvertex h Vu is hdefined hby h 



)(

)()(
uNv

E uvud  . 

Definition h3.2: h In hfuzzy hgraph h ( , )G   the hvertex h u strongly 

hdominates h v  hif h(i) h uv  his ha hstrong hedge hin h ( , )G    h(ii) h ( ) ( )N Nd u d v . 

hThe hset h D V is hsaid hto hbe ha hstrong hdominating hset hof h ( , )G   such hthat 
hevery hvertex h v V D  is hstrongly hdominated hby ha hvertex h u D . h 

Definition h3.3: Let h ( , )G    hbe ha hfuzzy hgraph. hThe hsubset h VD  is 
hsaid hto hbe han hefficient hdominating hset hof ha hfuzzy hgraph h ( , )G    hif hevery 
hvertex h v V D  there hexist ha hvertex h u D  hsuch hthat h h ( ) { }N u D v  . 

Definition h3.4: Let ),( G be hafuzzy hgraph. hThe hsubset h VD   hbe 
hstrong hdominating hset hof hthe hfuzzy hgraph h ),( G . hAn hstrong hdominating 
hset h D is hsaid hto hbe ha hstrong hefficient hdominating hset hif hif hevery hvertex h
v V D  there hexist ha hvertex h u D  hsuch hthat ( ) { }N u D v  .. hThe 
hminimum hcardinality hamong hthe hminimal hstrong hefficient hdominating hset his 
hcalled ha hstrong hefficient hdomination hnumber hof h ),( G and hit his hdenoted 

hby h ).(GSE  
Definition h3.5: Let ),( G be ha hfuzzy hgraph. hThe hsubset h VD   hbe 

hweak hdominating hset hof hthe hfuzzy hgraph h ),( G . hA hweak hdominating hset h
D is hsaid hto hbe ha hweakefficient hdominating hset hif hif hevery hvertex h v V D 
there hexist ha hvertex h u D  hsuch hthat ( ) { }N u D v  .. hThe hminimum 
hcardinality hamong hthe hminimal hweak hefficient hdominating hset his hcalled ha 
hweak hefficient hdomination hnumber hof h ),( G and hit his hdenoted hby h

).(GWE  

Theorem h3.1:  Let ),( G be ha hcomplete hfuzzy hgraph, hthen 

hthe hstrong hefficient hdominating hnumber vGSE )( , hhere h hu, hv his hthe 

hvertex hhaving hthe hmaximum hand hminimum hcardinality hin h ),( G
respectively.Then h 

i) vGSE )(  

ii) uGWE )(  

Proof: hLet ),( G be ha hcomplete hfuzzy hgraph. hThis himplies hthere his 
ha hstrong hedge hbetween hevery hpair hof hvertices. 

(i) Assume hthe hminimal hefficient hdominating hset hof h ),( G isthe 

hsingleton hset h  vD   h, hv his hvertex hhaving hthe hmaximum hneighbourhood 

hdegree hin hthe hgraph h ),( G such hthat h )()( udvd NN  . hThis himplies hv his 

hvertex hhaving hthe hminimum hcardinalityin ),( G .Thereforev hstrongly hdominates 
hevery }{vVx   his hand }{)( vDxN  . hHence h D  his ha hstrong hefficient 
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hsingleton hset h  vD   h, hv his hvertex hhaving hthe hmaximum hneighbourhood 
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(ii) h Assume hthe hminimal hefficient hdominating hset hof h ),( G isthe 

hsingleton hset h  uD   h, hu his hvertex hhaving hthe hminimum hneighbourhood 

hdegree hin hthe hgraph h ),( G such hthat h )()( udvd NN  . hThis himplies hu his 

hvertex hhaving hthe hmaximum hcardinality hin ),( G . hTherefore hu hweakly 
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hefficient hdominating hset hof h ),( G . hTherefore hthe hminimum hweak hefficient 
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Example h3.1. 

 
Figure h3.1 

In hthe habove hcomplete hfuzzy hgraph hdegree hof hthe hvertices hare h
9.0)(,2.1)(,2.1)(,1.1)(,0.1)(,9.0)(  GGandddcdbdad NNNNNN 

. hThe hminimum hstrong hefficient hnumber h 2.0)( GSE  hand hminimum hweak 

hefficient hnumber h 5.0)( GWE .
 

Theorem h3.2: hLet h ),( G be ha hfuzzy hgraph h.Then 
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Proof:Let h ),( G be ha hfuzzy hgraph hand h WESE DDD ,,  his ha h

)()(,)( GandGG WESE  set hrespectively. hNote hthat hevery hstrong hefficient 
hdominating hset his ha hdominating hset hbut hnot ha hminimal hdominating hset hof h

),( G .This himplies h ).()( GGDD SESE    
Similarly hevery hweak hefficient hdominating hset his ha hdominating hset hbut 

hnot ha hminimal hdominating hset hof h ),( G .This himplies h

).()( GGDD WEWE  
 

 
Theorem h3.3: hLet h ),( G be ha hfuzzy hgraph hand h )()( Gud NN 

.Then h )(Gu SE  
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Proof: hLet h ),( G be ha hfuzzy hgraph hand h )()( Gud NN  . hEvery 

hvertex hin h )(uNv satisfies h ( ) ( )N Nd u d v . hThis himplies hevery hvertex h

)(uNv strongly hdominated hby hthe hvertex hu. hSuppose )(Gu SE . hThere his 

hvertex h )(uNv strongly hdominates hu. hThis his hcontradict hto hassumption h

)()( Gud NN  . hThis himplies hour hassumption his hwrong. hHence h )(Gu SE . 

Theorem h3.4: hLet h ),( G be ha hfuzzy hgraph hand h )()( Gud NN 
.Then h )(Gu WE  

Proof: hLet h ),( G be ha hfuzzy hgraph hand h )()( Gud NN  . hEvery 

hvertex h )(uNv satisfies )()( vdud NN   h. hThis himplies hevery hvertex h

)(uNv strongly hdominated hby hthe hvertexhu. hSuppose h )(Gu WE . hThere his 

ha hvertex h )(uNv  hweakly hdominates hu. hThis his hcontradict hto hassumption h

)()( Gud NN  . hThis himplies hour hassumption his hwrong. hHence h )(Gu WE . 
Example h3.2 

 
Figure h3.2 

 In hthe habove hfuzzy hgraph hdegree hof hthe hvertices hare h
,3.1)(,7.0)(  bdad NN

2.0)(,3.1)(2.0)(,9.0)(,4.0)(  GGandedddcd NNNNN 
The hminimal hdominating hset h  baD , , hminimal hstrong hefficient hdominating 

hset h  ebDSE , , hminimal hweak hefficient hdominating hset h  edcaDWE ,,, , 

hdomination hnumber h .6.0)( G  hstrong hefficient hdomination hnumber his h

.7.0)( GSE and hweak hefficient hdomination hnumber his h .6.1)( GWE  

Theorem h3.5: Let h ),( G be ha hfuzzy hgraph hand h

)()(,)()( GvdGud NNNN  then h 

(i). )()()( GGOG NSE   

(ii). )()()( GGOG NWE    
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Proof: hLet h ),( G be ha hfuzzy hgraph hand h )()( Gud NN  . hEvery 

hvertex hin h )(uNv satisfies h ( ) ( )N Nd u d v . hThis himplies hevery hvertex h

)(uNv strongly hdominated hby hthe hvertex hu. hSuppose )(Gu SE . hThere his 

hvertex h )(uNv strongly hdominates hu. hThis his hcontradict hto hassumption h

)()( Gud NN  . hThis himplies hour hassumption his hwrong. hHence h )(Gu SE . 

Theorem h3.4: hLet h ),( G be ha hfuzzy hgraph hand h )()( Gud NN 
.Then h )(Gu WE  

Proof: hLet h ),( G be ha hfuzzy hgraph hand h )()( Gud NN  . hEvery 

hvertex h )(uNv satisfies )()( vdud NN   h. hThis himplies hevery hvertex h

)(uNv strongly hdominated hby hthe hvertexhu. hSuppose h )(Gu WE . hThere his 

ha hvertex h )(uNv  hweakly hdominates hu. hThis his hcontradict hto hassumption h

)()( Gud NN  . hThis himplies hour hassumption his hwrong. hHence h )(Gu WE . 
Example h3.2 

 
Figure h3.2 

 In hthe habove hfuzzy hgraph hdegree hof hthe hvertices hare h
,3.1)(,7.0)(  bdad NN

2.0)(,3.1)(2.0)(,9.0)(,4.0)(  GGandedddcd NNNNN 
The hminimal hdominating hset h  baD , , hminimal hstrong hefficient hdominating 

hset h  ebDSE , , hminimal hweak hefficient hdominating hset h  edcaDWE ,,, , 

hdomination hnumber h .6.0)( G  hstrong hefficient hdomination hnumber his h

.7.0)( GSE and hweak hefficient hdomination hnumber his h .6.1)( GWE  

Theorem h3.5: Let h ),( G be ha hfuzzy hgraph hand h

)()(,)()( GvdGud NNNN  then h 

(i). )()()( GGOG NSE   

(ii). )()()( GGOG NWE    

Proof: hLet h ),( G fuzzy hgraph hand h

)()(,)()( GvdGud NNNN  . h 

(i) Assume h SED  hbe hthe hstrong hefficient hdominating hsetof h ),( G . hBy 

htheorem h3.4, h )(Gu SE ,this himplies h 

)()()(
)(

)(

GGOG
udVD

uNVD

NSE

NSE

SE









 

(ii) Assume h WED  hbe hthe hweak hefficient hdominating hset hof h ),( G . hBy 

htheorem h3.5, h )(Gv SE , hthis himplies h 

)()()(
)(

)(

GGOG
udVD

vNVD

NWE

NWE

WE

 





 

 
Theorem h3.6.Let h ),(),( 222111  GandG be ha hfuzzy hgraphs hand 

hthe hsets h 21 &DD are hthe hstrong hefficient hdominating hset hof h

),(),( 222111  GandG respectively. hThen h 

)()(,)()(

)()(,)()(

21121

12121

GOGOifDGGii

GOGOifDGGi

S

S








. 

Proof:Let h ),(),( 222111  GandG be ha hfuzzy hgraphs hand hthe hsets 

h 21 &DD are hthe hstrong hefficient hdominating hset hof h

),(),( 222111  GandG respectively. hIn h )( 21 GG  edges his hof hthe hform h 

2121

2

1

&,)
)

)

GvGuifGGuviii
Guvii
Guvi





 

(i) If h )()( 12 GOGO   hNow hwe hprove h 1D is hthe hstrong hdominating hset 

hof h )( 21 GG  .Every hvertex hin h 1G strong hefficiently hdominated hby hthe 

hset h 1D . hNote hthat hthere his ha hstrong hedge hbetween hthe hvertices hin 

hvertices hin h ),(),( 222111  GandG . hThis himplies hevery hvertices 

hin h ),( 222 G is hstrongly hdominated hby hthe hset h 1D . hSince hevery 

hvertex h 21 & GvGu  such hthat h )()( udvd NN  . hTherefore h 1D is 

hthe hminimal hstrong hdominating hset hof h )( 21 GG  . hThis himplies h

121 )( DGGS 
(ii) If h )()( 21 GOGO   hNow hwe hprove h 2D is hthe hstrong hdominating hset 

hof h )( 21 GG  .Every hvertex hin h 2G are hstrong hefficiently hdominated hby 
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hthe hset h 2D . hNote hthat hthere his ha hstrong hedge hbetween hthe hvertices 

hin hvertices hin h ),(),( 222111  GandG . hThis himplies hevery 

hvertices hin h ),( 111 G is hstrongly hdominated hby hthe hset h 2D . hSince 

hevery hvertex h 21 & GvGu  such hthat h )()( udvd NN  . hTherefore h

2D is hthe hminimal hstrong hdominating hset hof h )( 21 GG  . hThis himplies 

h 221 )( DGGS 
 
Example h3.3 
 

 

 
Figure h3.3 

 
 In hthe hfigure h3.3, hjoin hof htwo hfuzzy hgraphs h

),(),( 222111  GandG is hgiven. hThe hmembership hvalues hof h )( 21 GG  is 
hgiven hbelow 
 

Edges Value Edges Value Edges Value Edges Value 
(ab) 0.3 (fg) 0.3 (ag) 0.3 (cd) 0.2 
(ac) 0.2 (df) 0.1 (bd) 0.2 (ce) 0.4 
(bc) 0.3 (ad) 0.2 (be) 0.3 (cf) h 0.4 
(de) 0.2 (ae) 0.5 (bf) h 0.3 (cg) 0.3 
(eg) 0.2 (af) h 0.4 (bg) 0.3 -- -- 

 
 The hstrong hefficient hdominating hset hof h ),(),( 222111  GandG is h

}{)( 1 bGDSE  , h },{)( 2 gdGDSE  . hIn h )( 21 GG  the hsets h )( 1GDSE ,
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hthe hset h 2D . hNote hthat hthere his ha hstrong hedge hbetween hthe hvertices 

hin hvertices hin h ),(),( 222111  GandG . hThis himplies hevery 

hvertices hin h ),( 111 G is hstrongly hdominated hby hthe hset h 2D . hSince 

hevery hvertex h 21 & GvGu  such hthat h )()( udvd NN  . hTherefore h

2D is hthe hminimal hstrong hdominating hset hof h )( 21 GG  . hThis himplies 

h 221 )( DGGS 
 
Example h3.3 
 

 

 
Figure h3.3 

 
 In hthe hfigure h3.3, hjoin hof htwo hfuzzy hgraphs h

),(),( 222111  GandG is hgiven. hThe hmembership hvalues hof h )( 21 GG  is 
hgiven hbelow 
 

Edges Value Edges Value Edges Value Edges Value 
(ab) 0.3 (fg) 0.3 (ag) 0.3 (cd) 0.2 
(ac) 0.2 (df) 0.1 (bd) 0.2 (ce) 0.4 
(bc) 0.3 (ad) 0.2 (be) 0.3 (cf) h 0.4 
(de) 0.2 (ae) 0.5 (bf) h 0.3 (cg) 0.3 
(eg) 0.2 (af) h 0.4 (bg) 0.3 -- -- 

 
 The hstrong hefficient hdominating hset hof h ),(),( 222111  GandG is h

}{)( 1 bGDSE  , h },{)( 2 gdGDSE  . hIn h )( 21 GG  the hsets h )( 1GDSE ,

)( 2GDSE  hare hnot ha hstrong hefficient hdominating hset h. hThe horder hof hthe h

),(),( 222111  GandG are 4.1)(&3.1)( 21  GOGO .the hset h

}{)( 1 bGDSE  is hthe hminimal hstrong hdominating hset hof h )( 21 GG  . 
 
4. STRONG hEFFICIENT hDOMINATION hIN hINTUITIONISTIC hFUZZY 
hGRAPHS 

 
In hthis hsection hwe hdefine hstrong hefficient hdominating hset hand hstrong hefficient 
dominating hnumber hin hintuitionisticfuzzy hgraph hand hinvestigate hsome hbounds hof 
hstrong hefficient hdominating hnumber. 

Definition h4.1: h In hfuzzy hgraph h ( , )G   the hvertex h u strongly 

hdominates h v  hif h(i) h uv  his ha hstrong hedge hin h ( , )G    h(ii) h ( ) ( )N Nd u d v . 

hThe hset h D V is hsaid hto hbe ha hstrong hdominating hset hof h ( , )G   such hthat 

hevery hvertex h v V D  is hstrongly hdominated hby ha hvertex h u D . h 
Definition h4.2: h Let h ( , )G    hbe ha hfuzzy hgraph. hThe hsubset h

VD  is hsaid hto hbe han hefficient hdominating hset hof ha hfuzzy hgraph h ( , )G    
hif hevery hvertex h v V D  there hexist ha hvertex h u D  hsuch hthat h h

( ) { }N u D v  . 
Definition h4.3: Let ),( G be ha hfuzzy hgraph. hThe hsubset h VD   hbe 

hstrong hdominating hset hof hthe hfuzzy hgraph h ),( G . hAn hstrong hdominating 
hset h D is hsaid hto hbe ha hstrong hefficient hdominating hset hif hif hevery hvertex h
v V D  there hexist ha hvertex h u D  hsuch hthat ( ) { }N u D v  .. hThe 
hminimum hcardinality hamong hthe hminimal hstrong hefficient hdominating hset his 
hcalled ha hstrong hefficient hdomination hnumber hof h ),( G and hit his hdenoted 

hby h ).(GSE  
Definition h4.4: Let ),( G be ha hfuzzy hgraph. hThe hsubset h VD   hbe 

hweak hdominating hset hof hthe hfuzzy hgraph h ),( G . hA hweak hdominating hset h
D is hsaid hto hbe ha hweakefficient hdominating hset hif hif hevery hvertex h v V D 
there hexist ha hvertex h u D  hsuch hthat ( ) { }N u D v  .. hThe hminimum 
hcardinality hamong hthe hminimal hweak hefficient hdominating hset his hcalled ha 
hweak hefficient hdomination hnumber hof h ),( G and hit his hdenoted hby h

).(GWE  

Theorem h4.1:  Let ),( EVG be ha hcomplete hintuitionistic hfuzzy 

hgraph, hthen hthe hstrong hefficient hdominating hnumber h vGISE )( , hhere h hu, 

hv his hthe hvertex hhaving hthe hmaximum hand hminimum hcardinality hin h ),( EVG
respectively.Then h 

iii) vGISE )(  

iv) uGIWE )(  

Proof: hLet ),( G be ha hcomplete hintuitionistic hfuzzy hgraph. hThis 
himplies hthere his ha hstrong hedge hbetween hevery hpair hof hvertices. 
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(i) Assume hthe hminimal hefficient hdominating hset hof h ),( EVG isthe 

hsingleton hset h  vD   h, hv his hvertex hhaving hthe hmaximum hneighbourhood 

hdegree hin hthe hgraph h ),( G such hthat h )()( udvd NN  . hThis himplies hv his 

hvertex hhaving hthe hminimum hcardinality hin ),( EVG . hTherefore hv hstrongly 
hdominates hevery h }{vVx   his hand h }{)( vDxN  . hHence h D  his ha 
hstrong hefficient hdominating hset hof h ),( EVG . hTherefore hthe hminimum hstrong 

hefficient hdomination hnumber .)( vGISE   

(ii) h Assume hthe hminimal hefficient hdominating hset hof h ),( EVG isthe 

hsingleton hset h  uD   h, hu his hvertex hhaving hthe hminimum hneighbourhood 

hdegree hin hthe hgraph h ),( EVG such hthat h )()( udvd NN  . hThis himplies hu his 

hvertex hhaving hthe hmaximum hcardinality hin ),( EVG . hTherefore hu hweakly 
hdominates hevery h }{uVx   his hand h }{)( uDxN  . hHence h D is ha hweak 
hefficient hdominating hset hof h ),( EVG . hTherefore hthe hminimum hweak hefficient 

hdomination hnumber .)( uGISE   
Example h4.1. 

 
Figure h4.1 

In hthe habove hcomplete hfuzzy hgraph hdegree hof hthe hvertices hare h
5.1)(,75.1)(,5.1)(,65.1)(,55.1)(,75.1)(  GGandddcdbdad NNNNNN 

. hThe hminimum hstrong hefficient hnumber h 4.0)( GISE  hand hminimum hweak 

hefficient hnumber h 75.0)( GWE .
 

Theorem h4.2: hLet h ),( G be han hintuitionistic hfuzzy hgraph h.Then 

)()()
)()()

GGii
GGi

IWEI

ISEI






 

Proof:Let h ),( G be han hintuitionistic hfuzzy hgraph hand h WESE DDD ,,  

his ha h )()(,)( GandGG WESE  set hrespectively. hNote hthat hevery hstrong 
hefficient hdominating hset his ha hdominating hset hbut hnot ha hminimal hdominating 
hset hof h ),( G .This himplies h ).()( GGDD ISESE    
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Similarly hevery hweak hefficient hdominating hset his ha hdominating hset hbut 
hnot ha hminimal hdominating hset hof h ),( G .This himplies h

).()( GGDD IWEWE    
 
Theorem h4.3: hLet h ),( G be han hintuitionistic hfuzzy hgraph hand h

)()( Gud NN  .Then h ).(Gu ISE  

Proof: hLet h ),( G be hanintuitionistic hfuzzy hgraph hand h

)()( Gud NN  . hEvery hvertex hin h )(uNv satisfies h ( ) ( )N Nd u d v . hThis 

himplies hevery hvertex h )(uNv strongly hdominated hby hthe hvertex hu. hSuppose

)(Gu SE . hThere his hvertex h )(uNv strongly hdominates hu. hThis 

hishcontradict hto hassumption h )()( Gud NN  . hThis himplies hour hassumption his 

hwrong. hHence h )(Gu ISE . 

Theorem h4.4: hLet h ),( G be han hintuitionistic hfuzzy hgraph hand h

)()( Gud NN  .Then h ).(Gu IWE  

Proof: hLet h ),( G be ha hfuzzy hgraph hand h )()( Gud NN  . hEvery 

hvertex h )(uNv satisfies h )()( vdud NN   h. hThis himplies hevery hvertex h

)(uNv strongly hdominated hby hthe hvertex hu. hSuppose h )(Gu WE . hThere his 

ha hvertex h )(uNv  hweakly hdominates hu. hThis his hcontradict hto hassumption h

)()( Gud NN  . hThis himplies hour hassumption his hwrong. hHence h )(Gu WE . 
Example h4.2 

 
Figure h4.2 

 In hthe habove hfuzzy hgraph hdegree hof hthe hvertices hare h
55.1)(,75.0)(  bdad NN

35.0)(,55.1)(4.0)(,35.0)(,35.0)(  GGandedddcd NNNNN 
The hminimal hstrong hefficient hdominating hset h  ebDSE , , hminimal hweak 
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hefficient hdominating hset h  dcaDWE ,, , hstrong hefficient hdomination hnumber 

his h .75.0)( GSE and hweak hefficient hdomination hnumber his h .55.1)( GWE  

Theorem h4.5: Let h ),( EVG be han hintuitionistic hfuzzy hgraph hand h

)()(,)()( GvdGud NNNN  then h 

(i). )()()( GGOG NISE   

(ii). )()()( GGOG NIWE    

Proof: hLet h ),( G be han hintuitionistic hfuzzy hgraph hand h

)()(,)()( GvdGud NNNN  . h 

(iii) Assume h SED  hbe hthe hstrong hefficient hdominating hset hof h

),( G . hBy htheorem h4.3, h )(Gu ISE , hthis himplies h 

)()()(
)(

)(

GGOG
udVD

uNVD

NISE

NSE

SE









 

(iv) Assume h WED  hbe hthe hweak hefficient hdominating hset hof h

),( G . hBy htheorem h4.4, h )(Gv ISE , hthis himplies h 

)()()(
)(

)(

GGOG
udVD

vNVD

NIWE

NWE

WE

 





 
 
Theorem h4.6.  Let h ),(),( 222111 EVGandEVG be han 

hintuitionistic hfuzzy hgraphs hand hthe hsets h 21 &DD are hthe hstrong hefficient 

hdominating hset hof h ),(),( 222111 EVGandEVG respectively. hThen h 

)()(,)()(

)()(,)()(

21121

12121

GOGOifDGGii

GOGOifDGGi

S

S








 

Proof:Let h ),(),( 222111 EVGandEVG be han hintuitionistic hfuzzy hgraphs 

hand hthe hsets h 21 &DD are hthe hstrong hefficient hdominating hset hof h

),(),( 222111 EVGandEVG respectively. hIn h )( 21 GG  edges his hof hthe hform h 

2121

2

1

&,)
)

)

GvGuifGGuviii
Guvii
Guvi





 

(iii) If h )()( 12 GOGO   hNow hwe hprove h 1D is hthe hstrong hdominating hset 

hof h )( 21 GG  .Every hvertex hin h 1G strong hefficiently hdominated hby hthe 

hset h 1D . hNote hthat hthere his ha hstrong hedge hbetween hthe hvertices hin 

hvertices hin h ),(),( 222111  GandG . hThis himplies hevery hvertices 
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hefficient hdominating hset h  dcaDWE ,, , hstrong hefficient hdomination hnumber 

his h .75.0)( GSE and hweak hefficient hdomination hnumber his h .55.1)( GWE  

Theorem h4.5: Let h ),( EVG be han hintuitionistic hfuzzy hgraph hand h

)()(,)()( GvdGud NNNN  then h 

(i). )()()( GGOG NISE   

(ii). )()()( GGOG NIWE    

Proof: hLet h ),( G be han hintuitionistic hfuzzy hgraph hand h

)()(,)()( GvdGud NNNN  . h 

(iii) Assume h SED  hbe hthe hstrong hefficient hdominating hset hof h

),( G . hBy htheorem h4.3, h )(Gu ISE , hthis himplies h 

)()()(
)(

)(

GGOG
udVD

uNVD

NISE

NSE

SE









 

(iv) Assume h WED  hbe hthe hweak hefficient hdominating hset hof h

),( G . hBy htheorem h4.4, h )(Gv ISE , hthis himplies h 

)()()(
)(

)(

GGOG
udVD

vNVD

NIWE

NWE

WE

 





 
 
Theorem h4.6.  Let h ),(),( 222111 EVGandEVG be han 

hintuitionistic hfuzzy hgraphs hand hthe hsets h 21 &DD are hthe hstrong hefficient 

hdominating hset hof h ),(),( 222111 EVGandEVG respectively. hThen h 

)()(,)()(

)()(,)()(

21121

12121

GOGOifDGGii

GOGOifDGGi

S

S








 

Proof:Let h ),(),( 222111 EVGandEVG be han hintuitionistic hfuzzy hgraphs 

hand hthe hsets h 21 &DD are hthe hstrong hefficient hdominating hset hof h

),(),( 222111 EVGandEVG respectively. hIn h )( 21 GG  edges his hof hthe hform h 

2121

2

1

&,)
)

)

GvGuifGGuviii
Guvii
Guvi





 

(iii) If h )()( 12 GOGO   hNow hwe hprove h 1D is hthe hstrong hdominating hset 

hof h )( 21 GG  .Every hvertex hin h 1G strong hefficiently hdominated hby hthe 

hset h 1D . hNote hthat hthere his ha hstrong hedge hbetween hthe hvertices hin 

hvertices hin h ),(),( 222111  GandG . hThis himplies hevery hvertices 

hin ),( 222 G is hstrongly hdominated hby hthe hset h 1D . hSince hevery 

hvertex h 21 & GvGu  such hthat h )()( udvd NN  . hTherefore h 1D is 

hthe hminimal hstrong hdominating hset hof h )( 21 GG  . hThis himplies h

121 )( DGGS 
(iv) If h )()( 21 GOGO   hNow hwe hprove h 2D is hthe hstrong hdominating hset 

hof h )( 21 GG  .Every hvertex hin h 2G are hstrong hefficiently hdominated hby 

hthe hset h 2D . hNote hthat hthere his ha hstrong hedge hbetween hthe hvertices 

hin hvertices hin h ),(),( 222111  GandG . hThis himplies hevery 

hvertices hin h ),( 111 G is hstrongly hdominated hby hthe hset h 2D . hSince 

hevery hvertex h 21 & GvGu  such hthat h )()( udvd NN  . hTherefore h

2D is hthe hminimal hstrong hdominating hset hof h )( 21 GG  . hThis himplies 

h 221 )( DGGS 
 
Example h4.3: 

 

 
Figure h4.3 
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In hthe hfigure h3.3, hjoin hof htwo hfuzzy hgraphs h
),(),( 222111 EVGandEVG is hgiven. hIn h ),(),( 222111 EVGandEVG  hthe hdegrees 

hof hthe hvertices hare h ,9.0)( adN 95.0)( bdN

35.0)(,35.0)(,2.1)(,55.0)(,55.0)(  gdfdedddcd NNNNN The 

hstrong hefficient hdominating hset hof h ),(),( 222111 EVGandEVG is h

},{)( 1 baGDSE  , h }{)( 2 eGDSE  . hIn h )( 21 GG  the hsets h )( 1GDSE ,

)( 2GDSE  hare hnot ha hstrong hefficient hdominating hset h. hThe horder hof hthe h

),(),( 222111  GandG are 55.1)(&85.1)( 21  GOGO . hThe hset h

}{)( 2 eGDSE  is hthe hminimal hstrong hdominating hset hof h )( 21 GG  . 

Conclusion 
In hthis hpaper, hthe hidea hof hstrong hefficient hdominating hset hof hfuzzy hgraphs 
hand hintuitionistic hfuzzy hgraph his hdefined. hFurther hwe hintroduce hthe hstrong 
hefficient hdominating hnumber hof hfuzzy hgraphs hand han hintuitionistic hfuzzy hgraph 
his hintroduced. hFinally hinvestigate hsome hbounds hof hthe hstrong hefficient 
hdominating hnumber hin hfuzzy hgraphs hand hintuitionistic hfuzzy hgraph hare hderived. 
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