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Introduction
The theory of domination in graphs introduced by Ore [7] and Berge [2] is an emerging area of research in graph theory today. An introduction and an extensive overview on domination in graphs and related topics is surveyed and detailed in the two books byHaynes et.al. [4,5]. Many graph theorists, to mention some of them Allan and Laskar.[1], Cockayne and Hedetniemi [3], and others have studied various types of domination parameters of graphs. M Reddappa, C Jaya Subba Reddy, and B Maheswari [8] are studied on “ Roman domination on adjacent clique of size-3”.
Preliminaries
A set S of vertices in a graph G is uniform if the distance between every two distinct vertices of S is the same fixed number. A geodetic set is essential if for every two distinct verticesu,v∈ S, thereexistsathird vertexwofG that lies in someu-vgeodesic but in no x-y geodesicforx,y∈Sand{x,y}≠{u,v}.AcliqueofasimplegraphGisSofVsuchthat<
𝑆>iscomplete.


Dominatingset: Let 𝐺(𝑉,𝐸) be a graph.A subset 𝐷of𝑉is said to be a dominating set of𝐺if every vertex in 𝑉 − 𝐷 is adjacent toa vertex in 𝐷. The minimum cardinality of a dominating set is called as the domination number and is denoted by𝛾(𝐺).
Dominating Function of a graph: Let𝐺( 𝑉,𝐸 ) be a graph. A function𝑓 ∶ 𝑉 →[ 0,1]is called	a	dominating	function	of	𝐺	if

𝑓(𝑁[𝑣])=

f u1,𝑓𝑜𝑟𝑒𝑎𝑐ℎ𝑣𝑉,
uNv

where𝑁[𝑣]istheclosedneighbourhoodofthe vertex𝑣.
Geodeticdomination inagraphwithadjacent cliqueofSize3



In what follows we consider graphs of this type G. We denote this type of intervalgraphbyG.ThedominationandtheGeodeticdominationisstudiedinthe following for thegraph G .
Theorem 1.3.1: Let Gbe the adjacent clique of size3 with𝑛vertices, where𝑛 ≥ 5. Then the geodetic number of G is
𝑔(𝐆)=𝑚+3for𝑛=2𝑚+3,2𝑚+4,where𝑚=1,2,3,………respectively.
Proof:LetGbetheadjacentcliqueofsize3with𝑛vertices,where𝑛≥5.
Case1:Suppose𝑛=2𝑚+3,where𝑚=1,2,3,…….
Let𝑉={𝑣1,𝑣2,𝑣3,…….𝑣𝑛}betheverticesofG.
Letusconsider 𝑆={𝑣1,𝑣2,𝑣4…….𝑣𝑛−3,𝑣𝑛−1,𝑣𝑛}bethesubsetof𝑉.


Wehavetoshowthat𝑆isageodeticsetofG. That is 𝐼[𝑆] = 𝑉(𝐆)
Let 𝑆𝑖=𝐼[𝑆]=⋃𝑣𝑖,𝑣𝑛∈𝑆𝐼[𝑣𝑖,𝑣𝑛],where𝑖=1,2,4…..𝑛−3,𝑛− 1
SubCase(i):Suppose𝑛=5,wehave
𝑉={𝑣1,𝑣2,𝑣3,𝑣4,𝑣5}and𝑆={𝑣1,𝑣2,𝑣4,𝑣5}
Now	𝑆1=𝐼[𝑣1,𝑣5]={𝑣1,𝑣3,𝑣5}
𝑆2=𝐼[𝑣2,𝑣5]={𝑣2,𝑣3,𝑣5}
𝑆4=𝐼[𝑣4,𝑣5]={𝑣4,𝑣5}


So,𝐼[𝑆]=𝑆1∪𝑆2∪𝑆4






=𝑉(𝐆).



=𝐼[𝑣1,𝑣5]∪𝐼[𝑣2,𝑣5]∪𝐼[𝑣4,𝑣5]
={𝑣1,𝑣3,𝑣5}∪{𝑣2,𝑣3,𝑣5}∪{𝑣4,𝑣5}
={𝑣1,𝑣2,𝑣3,𝑣4,𝑣5}

Hence𝑆= {𝑣1,𝑣2,𝑣4,𝑣5} isa minimumgeodeticset ofG. So,the geodetic number is 𝑔(𝐆) = 4.
SubCase(ii):Suppose𝑛=7.
Let𝑉={𝑣1,𝑣2,𝑣3,𝑣4,𝑣5,𝑣6,𝑣7}and𝑆={𝑣1,𝑣2,𝑣4,𝑣6,𝑣7}
Now𝑆1=𝐼[𝑣1,𝑣7]={𝑣1,𝑣3,𝑣5, 𝑣7}
𝑆2=𝐼[𝑣2,𝑣7]={𝑣2,𝑣3,𝑣5,𝑣7}
𝑆4=𝐼[𝑣4,𝑣7]={𝑣4,𝑣5,𝑣7}
𝑆6=𝐼[𝑣6,𝑣7]={𝑣6,𝑣7}
So,𝐼[𝑆]=𝑆1∪𝑆2∪𝑆4∪𝑆6
=𝐼[𝑣1,𝑣7]∪𝐼[𝑣2,𝑣7]∪𝐼[𝑣4,𝑣7]∪𝐼[𝑣6,𝑣7]
={𝑣1, 𝑣3, 𝑣5,𝑣7}∪{𝑣2, 𝑣3,𝑣5,𝑣7}∪{𝑣4,𝑣5,𝑣7}∪{𝑣6,𝑣7}


={𝑣1, 𝑣2, 𝑣3, 𝑣4,𝑣5,𝑣6,𝑣7}
=𝑉(𝐆).
Thus𝑆={𝑣1,𝑣2,𝑣4,𝑣6,𝑣7}isaminimumgeodeticsetof	G.Sothegeodeticnumberis
𝑔(𝐆)=5.
SubCase(iii):Suppose𝑛=9.
Let𝑉={𝑣1,𝑣2,𝑣3,𝑣4,𝑣5,𝑣6,𝑣7,𝑣8,𝑣9}and𝑆={𝑣1,𝑣2,𝑣4,𝑣6,𝑣8,𝑣9}
Now𝑆1=𝐼[𝑣1,𝑣9]={𝑣1,𝑣3,𝑣5,𝑣7,𝑣9}
𝑆2=𝐼[𝑣2,𝑣9]={𝑣2,𝑣3,𝑣5,𝑣7,𝑣9}
𝑆4=𝐼[𝑣4,𝑣9]={𝑣4,𝑣5,𝑣7,𝑣9}
𝑆6=𝐼[𝑣6,𝑣9]={𝑣6,𝑣7,𝑣9}
𝑆8=𝐼[𝑣8,𝑣9]={𝑣8,𝑣9}
So,𝐼[𝑆]=𝑆1∪𝑆2∪𝑆4∪𝑆6∪𝑆8
=𝐼[𝑣1,𝑣9]∪𝐼[𝑣2,𝑣9]∪𝐼[𝑣4,𝑣9]∪𝐼[𝑣6,𝑣9]∪𝐼[𝑣8,𝑣9]
={𝑣1,𝑣3,𝑣5,𝑣7,𝑣9}∪{𝑣2,𝑣3,𝑣5,𝑣7,𝑣9}∪{𝑣4,𝑣5,𝑣7,𝑣9}∪{𝑣6,𝑣7,𝑣9}∪{𝑣8,𝑣9}
={𝑣1,𝑣2,𝑣3,𝑣4,𝑣5,𝑣6,𝑣7,𝑣8, 𝑣9}
=𝑉(𝐆).
Hence𝑆={𝑣1,𝑣2,𝑣4,𝑣6,𝑣8,𝑣9}isaminimumgeodeticsetofG..Sothegeodeticnumberis
𝑔(𝐆)=6.
Thus𝑔(𝐆)=4for𝑛=5
=5for𝑛=7
=6for𝑛=9
Generalizing,wegetthatthegeneralformofgeodeticsetofGas
𝑆={𝑣1,𝑣2,𝑣4…….𝑣𝑛−3,𝑣𝑛−1,𝑣𝑛}for𝑛=5,7,9……….
So,thegeodeticsetcanbewrittenas


𝑔(𝐆)={𝑣1} +{𝑣2,𝑣4,𝑣5}for𝑛=5
={𝑣1,𝑣2}+{𝑣4,𝑣6,𝑣7}for𝑛=7
={𝑣1,𝑣2,𝑣4}+{𝑣6,𝑣8,𝑣9}for𝑛=9
Andsoon
={𝑣1,𝑣2,𝑣4…..𝑣𝑛−5}+{𝑣𝑛−3,𝑣𝑛−1,𝑣𝑛}
=𝑚+3,where𝑚={𝑣1,𝑣2,𝑣4…..𝑣𝑛−5}
Thus𝑔(𝐆)=𝑚+ 3,for𝑛=2𝑚+3,where𝑚=1,2,3,…….respectively.
Case2:suppose𝑛=2𝑚+4,where𝑚=1,2,3,…….
Let𝑉={𝑣1,𝑣2,𝑣3,…….𝑣𝑛}betheverticesofG.
Let usconsider 𝑆={𝑣1,𝑣2,𝑣4 …….𝑣𝑛−4,𝑣𝑛−2,𝑣𝑛} bethesubsetof𝑉. Wehavetoshowthat𝑆 isageodeticsetofG.
Thatis𝐼[𝑆]=𝑉(𝐆)
Let𝑆𝑖=𝐼[𝑆]=⋃𝑣𝑖,𝑣𝑛∈𝑆𝐼[𝑣𝑖,𝑣𝑛],where𝑖=1,2,4…..𝑛−4,𝑛−2
SubCasa(i):Suppose𝑛=6,wehave
𝑉={𝑣1,𝑣2,𝑣3,𝑣4,𝑣5,𝑣6}and𝑆={𝑣1,𝑣2,𝑣4,𝑣6}
Now𝑆1=𝐼[𝑣1,𝑣6]={𝑣1,𝑣3,𝑣5, 𝑣6}
𝑆2=𝐼[𝑣2,𝑣6]={𝑣2,𝑣3,𝑣5,𝑣6}
𝑆4=𝐼[𝑣4,𝑣6]={𝑣4,𝑣5,𝑣6}


So,𝐼[𝑆]=𝑆1∪𝑆2∪𝑆4



=𝐼[𝑣1,𝑣6]∪𝐼[𝑣2,𝑣6]∪𝐼[𝑣4,𝑣6]
={𝑣1,𝑣3,𝑣5,𝑣6}∪{𝑣2,𝑣3,𝑣5,𝑣6}∪{𝑣4,𝑣5,𝑣6}
={𝑣1,𝑣2,𝑣3,𝑣4,𝑣5,𝑣6}
=𝑉(𝐆).

Hence𝑆={𝑣1,𝑣2,𝑣4,𝑣6}is aminimumgeodeticsetofG.


So,thegeodeticnumberis𝑔(𝐆)=4.
SubCase(ii):Suppose𝑛=8.
Let𝑉={𝑣1,𝑣2,𝑣3,𝑣4,𝑣5,𝑣6,𝑣7,𝑣8}and𝑆={𝑣1,𝑣2,𝑣4,𝑣6, 𝑣8}
Now	𝑆1=𝐼[𝑣1,𝑣8]={𝑣1,𝑣3,𝑣5,𝑣7,𝑣8}
𝑆2=𝐼[𝑣2,𝑣8]={𝑣2,𝑣3,𝑣5,𝑣7,𝑣8}
𝑆4=𝐼[𝑣4,𝑣8]={𝑣4,𝑣5,𝑣7,𝑣8}
𝑆6=𝐼[𝑣6,𝑣8]={𝑣6,𝑣7,𝑣8}
So,𝐼[𝑆]=𝑆1∪𝑆2∪𝑆4∪𝑆6
=𝐼[𝑣1,𝑣8]∪𝐼[𝑣2,𝑣8]∪𝐼[𝑣4,𝑣8]∪𝐼[𝑣6,𝑣8]
={𝑣1, 𝑣3, 𝑣5, 𝑣7, 𝑣8}∪{𝑣2, 𝑣3, 𝑣5,𝑣7,𝑣8}∪{𝑣4,𝑣5,𝑣7,𝑣8}∪{𝑣6,𝑣7,𝑣8}
={𝑣1, 𝑣2, 𝑣3, 𝑣4,𝑣5,𝑣6,𝑣7,𝑣8}
=𝑉(𝐺2).
Thus𝑆= {𝑣1,𝑣2,𝑣4,𝑣6,𝑣8}isa minimumgeodeticset ofG.Sothegeodeticnumberis𝑔(𝐆) = 5.
SubCase(iii):Suppose𝑛=10.
Let𝑉={𝑣1,𝑣2,𝑣3,𝑣4,𝑣5,𝑣6,𝑣7,𝑣8,𝑣9,𝑣10}and𝑆={𝑣1,𝑣2,𝑣4,𝑣6,𝑣8, 𝑣9}
Now𝑆1=𝐼[𝑣1,𝑣10]={𝑣1,𝑣3,𝑣5,𝑣7,𝑣9,𝑣10}
𝑆2=𝐼[𝑣2,𝑣10]={𝑣2,𝑣3,𝑣5,𝑣7,𝑣9,𝑣10}
𝑆4=𝐼[𝑣4,𝑣10]={𝑣4,𝑣5,𝑣7,𝑣9,𝑣10}
𝑆6=𝐼[𝑣6,𝑣10]={𝑣6,𝑣7,𝑣9, 𝑣10}
𝑆8=𝐼[𝑣8,𝑣10]={𝑣8,𝑣9,𝑣10}
So,𝐼[𝑆]=𝑆1∪𝑆2∪𝑆4∪𝑆6∪𝑆8
=𝐼[𝑣1,𝑣10]∪𝐼[𝑣2,𝑣10]∪𝐼[𝑣4,𝑣10]∪𝐼[𝑣6,𝑣10]∪𝐼[𝑣8,𝑣10]


={𝑣1,𝑣3,𝑣5,𝑣7,𝑣9,𝑣10}∪{𝑣2,𝑣3,𝑣5,𝑣7,𝑣9,𝑣10}∪{𝑣4,𝑣5,𝑣7,𝑣9,𝑣10}{𝑣6,𝑣7,𝑣9,𝑣10}
∪{𝑣8,𝑣9,𝑣10}
={𝑣1, 𝑣2,𝑣3, 𝑣4,𝑣5,𝑣6,𝑣7, 𝑣8,𝑣9, 𝑣10}
=𝑉(𝐆).
Hence𝑆={𝑣1,𝑣2,𝑣4,𝑣6,𝑣8,𝑣9}isaminimumgeodeticsetofG.Sothegeodeticnumberis
𝑔(𝐆)=6.
Thus𝑔(𝐆)=4for𝑛=6
=5for𝑛=8
=6for𝑛=10
Generalizing,wegetthatthegeneralformofgeodeticsetofGas
𝑆={𝑣1,𝑣2,𝑣4…….𝑣𝑛−4,𝑣𝑛−2,𝑣𝑛}for𝑛=6,8,10……….
So,thegeodeticsetcanbewrittenas
𝑔(𝐆)={𝑣1} +{𝑣2,𝑣4,𝑣6}for𝑛=6
={𝑣1,𝑣2}+{𝑣4,𝑣6,𝑣8}for𝑛=8
={𝑣1,𝑣2,𝑣4}+{𝑣6,𝑣8,𝑣10}for𝑛=10
Andsoon
={𝑣1,𝑣2,𝑣4…..𝑣𝑛−6}+{𝑣𝑛−4, 𝑣𝑛−2,𝑣𝑛}
=𝑚+3,where𝑚={𝑣1,𝑣2,𝑣4…..𝑣𝑛−5}
Thus𝑔(𝐆)= 𝑚+3,for𝑛= 2𝑚+4,where𝑚 =1,2,3,…….respectively. FromCase1, Case2, we have
𝑔(𝐆)=𝑚+3for𝑛=2𝑚+3,2𝑚+4,where𝑚=1,2,3,………respectively.
Theorem1.3.2: LetGbe the adjacentclique of size3 with𝑛vertices, where𝑛 ≥ 5. Then the geodeticdomination number ofG is
𝛾𝑔(𝐺2)=𝑚+3for =2𝑚+3,2𝑚 +4,where𝑚=1,2,3,………respectively.


Proof:LetGbetheadjacentcliqueofsize3with𝑛vertices,where𝑛≥5.
Suppose𝑚=1.Then𝑛=5,6.For𝑛=5,6,wecanseethat𝐺𝐷𝑆={𝑣1,𝑣2,𝑣4,𝑣5};	and
𝐺𝐷𝑆={𝑣1,𝑣2,𝑣4,𝑣6}areminimumgeodeticdominatingsetsof𝐺2respectively.Thus
𝛾𝑔(𝐆)=4for𝑛=5,6.
Similaristhecasefor𝑛=7,8,wherethegeodeticdominatingsetsarerespectively
𝐺𝐷𝑆={𝑣1,𝑣2,𝑣4,𝑣6,𝑣7};𝐺𝐷𝑆={𝑣1,𝑣2,𝑣4,𝑣6,𝑣8}andthegeodeticdominationnumber
𝛾𝑔(𝐆)=5.
Againfor𝑛=9,10,weseethat𝛾𝑔(𝐆)=6andthegeodeticdominatingsetsare
𝐺𝐷𝑆={𝑣1,𝑣2,𝑣4,𝑣6,𝑣8,𝑣9};𝐺𝐷𝑆= {𝑣1,𝑣2,𝑣4,𝑣6,𝑣8,𝑣10} respectively. Thus 𝛾𝑔(𝐆) = 4for 𝑛 = 5,6
=5for𝑛=7,8
=6for𝑛=9,10
Generalizing, we getthatthegeneralformofa geodetic dominatingsetsof Gis
𝐺𝐷𝑆={𝑣1,𝑣2,𝑣4,…………..𝑣𝑛−3,𝑣𝑛−1,𝑣𝑛}for𝑛=5,7,9,……..........
𝐺𝐷𝑆={𝑣1,𝑣2,𝑣4,…………..𝑣𝑛−4,𝑣𝑛−2,𝑣𝑛} for 𝑛=6,8,10…….......... and so on.
Thus𝛾𝑔(𝐆)=𝑚+3for=2𝑚+3,2𝑚+4,where𝑚=1,2,3,………respectively.
Theorem1.3.3:Let Gbetheadjacent cliqueofsize3with𝑛vertices,where𝑛 ≥ 5.Thenshow that 𝛾𝑔(𝐆) = 𝑔(𝐆).
Proof:LetGbetheadjacentcliqueofsize3with𝑛vertices,where𝑛≥5. By Theorem 1.3.1, we have
𝑔(𝐆) = 𝑚 +3 for𝑛= 2𝑚 +3,2𝑚 +4,where 𝑚 = 1,2,3,……… respectively. And by Theorem 1.3.2, we have
𝛾𝑔(𝐆) = 𝑚 + 3 for= 2𝑚+ 3,2𝑚 +4 ,where𝑚= 1,2,3,……… respectively. Clearly 𝛾𝑔(𝐆) = 𝑔(𝐆).
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(ii)n=10

𝐺𝐷𝑆={𝑣1,𝑣2,𝑣4,𝑣6,𝑣7}
𝛾𝑔(𝐺1)=5
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𝐺𝐷𝑆={𝑆={𝑣1,𝑣2,𝑣4,𝑣6,𝑣8,𝑣9}

𝛾𝑔(𝐺1)=6.
Conclusion: In this paper we have to study geodetic and geodetic domination on adjacent clique of size-3. We have to use in these graphs are Computer net works, In Army and Navy etc.
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