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  بِسْمِ االلهِ الرَّحْمنِ الرَّحِيمِ 
وَأنَ لَّيْسَ لِلإِنسَانِ إِلاَّ مَا سَعَى، وَأنََّ سَعْيَهُ سَوْفَ يرَُى ، ثمَُّ ( 

  )يجُْزَاهُ الْجَزَاء الأوَْفَى
  

  
  ٣١- ٢٩ ات: الآيالنجمسورة   
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  الاهداء
  ورضا وامتنانا على البدء والختامالله حباً  الحمد

  (( واخر دعواهم الحمدالله رب العالمين))
 بالتسهيلات ولكنني فعلتها فالحمدالله حمداً كثيراً   بداية لم تكن الرحله قصيره ولا طريقاً مليئاً 

  .اهدي نفسي الطموحه التي صبرت وجاهدت من اجل الوصول الى هذا النجاح الكثير ةفي البداي
اهدي نجاحي وتخرجي الــى مــن علمنــي ان الــدنيا كفــاح وســلاحها العلــم والمعرفــه. الــى ذلــك الرجــل العظــيم 
الذي شجعني دائماً للوصول الى طموحــاتي وأحلامــي والــذي بــذل كــل مابوســعه مــن اجلنــا ولــم يبخــل علينــا 

ــذي دعمنـــي بــلا حـــدود واعطــان ي بـــلا مقابـــل ولا يومــاً مـــن ألايــام، والـــدي العزيــز وملهمـــي وســـندي الاول ال
  تفكير، ها انا اليوم أتممت وعدي لك واهديته لك

الى من جعل االله الجنه تحت اقدامها، الى معلمتي الاولى الــى مــن غرســت فينــي حــب العلــم والمعرفــه إلــى 
ــــالي  ــــى مــــن أضــــاءت دربــــي فــــي اللي ـــاة إل ــى ســــر الحيـ ـــان إلــ ـــب والحنـ ـــى الحـ ــى معنـ ـــاة الــ ملاكــــي فــــي الحيـ

إلـــى مـــن كـــان دعاؤهـــا ســـر نجـــاحي والـــى داعمـــي الاول   كافحـــت مـــن أجلـــيألـــى مـــن ســـهرت و   المظلمـــه
  مي الغاليه)أ(.. والمكان الذي استمد منهُ قوتي 

إلى من راهنوا على نجاحاتي والذين دائماً يذكروني بمدى قوتي واللذين يؤمنون بشــجاعتي مهمــى ضــعفت 
  ( اخواني، اخواتي) ..صار الكبيرإلى خيرة ايامي إلى قرة عيني وإلى من كانوا جزءاً من هذا الانت

الى من ساندني بكل حب عند ضعفي وأزاح عني طريق المتاعب ممهــداً لــي الطريــق الخــالي مــن العثــرات 
إلى رفيق دربي الذي شاركتهُ الفرح والحزن والنجاح والفشل إلى من انتضر هــذهِ اللحظــات ليفتخــر لــي إلــى 

سط قلبي إلــى الــذي اغمرنــي بالحــب إلــى ســندي الثــاني وشــريك من أحلوت الحياة بقربه إلى من أرهُ خالداً و 
  (زوجي).. حياتي

إلى رفقاء دربي إلى أصدقاء الرحله والنجاح إلى الذين امدوني بالقوه والذين دعموني في ألاوقات الصــعبه 
  إلى الذين احسست بجانبهم بطعم الصداقه والاخوه الحقيقين ( صديقاتي)

  .لمساعده بطريقة او بأخرى في مسيرتي شكراً لكمإلى كل من ساهم وله الفضل با
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 و التقديرشكر ال

فــاالله الحمــد مــن قبــل ومــن ٫الشــكر والثنــاء الله عــز وجــل اولاً الــذي بفضــله تــم هــذا العمــل 
   .بعد

اود ان اتوجــه بجزيــل الشــكر والتقــدير "إلــى عــائلتي التــي كانــت الســند، وأصــدقائي الــذين 
شكرًا لأنكم كنتم … الذي كان القلب والدعم في كل لحظة  كانوا النور في كل عتمة، وزوجي

  ".القوة التي استندت إليها، والدفء الذي احتواني. لولاكم، ما كنت كما أنا اليوم
علــى  (احســان عبــد الــرحمن)الاســتاذ اتقدم بجزيل الشــكر والامتنــان لمشــرف هــذا البحــث 

 ةبحــث.  كانــت ارشــاداته القيمــقدمــه مــن دعــم علمــي وتوجيــه مســتمر طــوال فتــرة اعــداد ال مــا
مصــدرا اساســيا فــي تحســين جــودة العمــل، وبدونــه لمــا كــان هــذا الانجــاز  ةوملاحظاتــه البنــاء

   .ممكناً. فلهُ مني كل الشكر والتقدير على جهوده المثمره
ثم الشــكر  لمــن كــانوا خيــراً عونــاً لنــا، شــكراً لجميــع دكاترتنــا واســاتذتنا علــى مــا قــدموا لنــا 

   .حقكم كنتم خير معين لنا طوال عامنا الدراسيولن نفيكم 
الـــى مـــن كانـــت لهـــا بصـــمه جميلـــه فـــي مســـاعدتي دومـــاً لهـــا منـــي كـــل الاحتـــرام والشـــكر  

 االله لها التوفيق ( فاطمه ساجت) اسألوالتقدير 
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1. Introduction 
A graph consists of a set of vertices and set of edges, each joining two 

vertices.  
Usually an object is represented by a vertex and a relationship between two 

objects is represented by an edge. Thus a graph may be used to represent any 
information that can be modeled as objects and relationships between those 
objects. Graph theory deals with study of graphs. The foundation stone of graph 
theory was laid by Euler in 1736 by solving a puzzle called Königsberg seven-
bridge problem . Königsberg is an old city in Eastern Prussia lies on the Pregel 
River. The Pregel River surrounds an island called Kneiphof and separates into 
two branches  where four land areas are created: the island a, two river banks b 
and c, and the land d between two branches. Seven bridges connect the four 
land areas of the city. It is said that the people of Königsberg used to entertain 
themselves by trying to devise a walk around the city which would cross each of 
the seven bridges just once. Since their attempts had always failed, many of 
them believed that the task was impossible, but there was no proof until 1736. 
In that year, one of the leading mathematicians of that time, Leonhard Euler 
published a solution to the problem that no such walk is possible. He not only 
dealt with this particular problem, but also gave a general method for other 
problems of the same type. Euler constructed a mathematical model for the 
problem in which each of the four lands a, b, c and d is represented by a point 
and each of the seven bridges is represented by a curve or a line segment  The 
problem can now be stated as follows: Beginning at one of the points a, b, c and 
d, is it possible to trace the figure without traversing the same edge twice? The 
mathematical model constructed for the problem is known as a graph model of 
the problem. The points a, b, c and d are called vertices, the line segments are 
called edges, and the whole diagram is called a graph. , we need to know some 
terminologies. A graph G is a tuple (V, E) which consists of a finite set V of 
vertices and a finite set E of edges; each edge is an unordered pair of vertices. 
The two vertices associated with an edge e are called the end-vertices of e. We 
oftendenote by (u, v), an edge between two vertices u and v. We also denote the 
set of vertices of a graph G by V(G) and the set of edges of G by 
E(G)..dominating set of a graph G = (V, E) is any subset D of V such that every 
vertex not in D is adjacent to at least one member of D. The minimum 
cardinality of all dominating sets of G is called the domination number of G and 
is denoted by γ(G). This parameter has been extensively studied in the literature 
and there are hundreds of papers concerned with domination. concept of 
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domination and related invariants have been generalized in many ways. The 
corona product G ◦ H of two graphs G and H is defined as the graph obtained by 
taking one copy of G and |V (G)| copies of H and joining the i-th vertex of G to 
every vertex in the i-th copy of H. A set D ⊆ V (G) is a strong dominating set of 
G, if for every vertex x ∈ V (G) \ D there is a vertex y ∈ D with xy ∈ E(G) and 
deg(x) ≤ deg(y). The strong domination number γst(G) is defined as the 
minimum cardinality of a strong dominating set. A strong dominating set with 
cardinality γst(G) is called a γst-set. a set D ⊂ V is a weak dominating set of G 
if every vertex v ∈ V \ S is adjacent to a vertex u ∈ D such that deg(v) ≥ deg(u). 
1.1.Graph:ሾሿ 

A graph is an ordered triplet G = {v(G), E(G  ،(IG) Where V (G) is a non-
empty set. E(G) is a set disjoined from V (G) and Io is an incident map that 
associates with each element of E(G  (unordered pair of elements of V (G).V 
(G) is  the vertex set and E(G) is the edge set. 
1.2.Order: [2] 

 of a graph is the number of vertices in the graph.  
1.3.Degree ሾሿ: 

 of a vertex is the number of edges falling on it . It tells as how many other 
vertices are adjacent to that vertex. 
1.4. Maximum and Minimum Degree 
1.4.1. Maximum Degree 
The maximum degree of a graph G, denoted by Delta(G) is the maximum value 
among the degrees of all the vertices of G, i.e., Delta(G)=max v \in V(G) deg(v) 
. Similarly, we define  
1.4.2 Minimum Degree  

the minimum degree of a graph G and denote it by delta(G) i.e., 
delta(G)=min v \in V(G) deg(v). 
1.5. Size : 

 of a graph is the number of edges in the graph. 
1.6.path 
a path of length ݊ − 1 denoted by Pn is a sequence of distinct edges 
,ଶݒଵݒ ,ݒଶݒ ݒ −  ݒ1



- 7 -  

1.7. A cycle: 
 is one that is obtained by joining the two end-vertices of a path graph 

Thus, the degree of each vertex of a cycle graph is two. a cycle graph with n 
vertices is often denoted by Cn. 
1.8. wheel: 

 with n vertices, denoted by ܹ is obtained from a cycle graph ܥ − 1 with 
݊ −  1 vertices by adding a new vertex w and joining an edge from w to each 
vertex of ܥ − 1. 
1.9. Null  
Thus the null graph is a regular graph of degree zero. Some authors exclude K0 
from consideration as a graph (either by definition, or more simply as a matter 
of convenience). Whether including K0 as a valid graph is useful depends on 
context. On the positive side, K0 follows naturally from the usual set-theoretic 
definitions of a graph (it is the ordered pair (V, E) for which the vertex and edge 
sets, V and E, are both empty), 
1.10.Star  

Star graph is a special type of graph in which n-1 vertices have degree 1 
and a single vertex have degree n – 1. This looks like n – 1 vertex is connected 
to a single central vertex. A star graph with total n – vertex is termed as Sn. 
1.11.Complete  

A graph in which each pair of distinct vertices are adjacent is called a 
complete graph. A complete graph with n vertices is denoted by Kn. It is trivial 
to see that Kn contains n(n − 1)/2 edges. Any graph is a sub graph of the 
complete graph with the same number of vertices and thus the number of edges 
in a graph with n vertices is at most n(n−1)/2 
1.12.Complete bipartite  

If the vertices set of a graph G can be partitioned into two sets V1 and V2 
such that any edge of G joins one vertex in V1 to one vertex in V2 then G is 
called a bipartite graph having bipartite(V1, V2). 
1.13.Fan 

The fan Fn is defined to be the graph Pn + K1 
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1.14.Double fan 
The double fan is defined to be the graph Pn +2ܭതതതത 
1.15.Corona  

. Let G1 and G2 be two disjoint graph. The Corona ܥ    Corona G2ܥ ⊙ 
of two graphs G1 and G2 is the graph obtained by taking one copy of G1 (which 
has P1 vertices) and P1 copies of G2, and then joining the jth vertex of G1 to 
every vertex in the j copy of G2. 
1.16.Ccomplement 

The complement of a graph ܩ =  (ܸ, ܩ̅ is another graph (ܧ  =  (ܸ,  ത) withܧ
the same vertex set such that for any pair of distinct vertices ݑ, ∋ ݒ  ܸ, ,ݑ) (ݒ ∈
ഥ߃  . 
1.17.Dominating  set 

A set ܵ ⊆ ܸ of vertices in a graph G = (V, E) is called a dominating set if 
every vertex ݒ ∈  ܸ is either an element of S or is adjacent to an element of S. 
1.18. Domination number 

Definition. A minimum dominating set in a graph G is a dominating set of 
minimum cardinality. The cardinality of minimum dominating set is called the 
domination number of G and is denoted by y(G).The minimum dominating set 
is called y set. 
Inverse Dominating set:  If V-D contains a dominating set say D ' of G, then D 
' is called an inverse dominating set with respect to D. 
Inverse Domination number: The inverse domination number γ ' (G) of G is 
the order of a smallest inverse dominating set of G 
1.19. Strong domination number 
A set ܦ ⊂ ܸ(G) is a strong dominating set of G, if for every vertex ݔ ∈
∋ ݕ there is a vertex ܦ \ (ܩ)ܸ  ∋ ݕݔ with ܦ  (ݔ) and deg (ܩ)ܧ   ≤  .(ݕ)݃݁݀ 
The strong domination number ߛ௦௧(ܩ) is defined as the minimum cardinality of 
a strong dominating set. 
1.20. Weak domination number 

set D ⊂ V is a weak dominating set of G if every vertex v ∈ V \ S is 
adjacent to a vertex u ∈ D such that deg(v) ≥ deg(u) The minimum cardinality 
of a weak dominating set of G is denoted by γw(G).  
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2. Strong Domination.  
Theorem 2.1: 

 Let Pn be a path graph of order n, then: 

)௦ߛ ܲ) = ቐ

ଷ  ݂݅ ݊ ≡ (3 ݀݉) 0

ቒ
ଷቓ  ݂݅ ݊ ≡ 1,    ቑ (3 ݀݉)2

Ex: Find the strong domination number of  P6 

 
n ≡ 0 (mod 3) 
)௦ߛ ܲ) =  ݊

3 =  6
3 = 2  

Ex: Find the strong domination number of  P10 

 
n ≡ 1 (mod 3) 
)௦ߛ ଵܲ) = ቒ݊

3ቓ  = 10
3 ඈ  = 4 

Theorem 2.2:   
Let Cn be a cycle graph of order n then: 

(ܥ)௦ߛ = ൞
݊
3  ݂݅ ݊ ≡ (3 ݀݉) 0

ቒ݊
3ቓ  ݂݅ ݊ ≡ 1,   ൢ(3 ݀݉)2

Ex: Find the strong domination number of  C6 

 
if n ≡ 0 (mod 3)  ⇒ (ܥ)௦ߛ =  

ଷ =  
ଷ = 2  

V1 V2 V3 V4 V5 V6 

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 

V1 

V2 

V3 

V4 

V5 

V6 
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Ex: Find the strong domination number of  C13 

 
n ≡ 1 (mod 3) 
(ଵଷܥ)௦ߛ = ቒ݊

3ቓ  = 13
3 ඈ  = 5 

Theorem 2.3:  
Let Sn be a star graph of order n then: 

௦(ܵ)ߛ = 1 
Ex: Find the strong domination number of  S5 

 
௦(ܵହ)ߛ = 1 
Theorem 2.4:  

Let Kn be a complete graph of order n then: 
(ܭ)௦ߛ = 1 
 
 
 
 
 

V1 V2 
V3 

V4 

V5 

V6 

V13 
V12 

V11 

V10 
V9 

V8 V7 

V5 V4 

V1 

V3 V2 
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Ex: Find the strong domination number of  K4 

 
(ସܭ)௦ߛ = 1 
 
Theorem 2.5:  

Let K(n, m) be a complete Bipartite graph of order ݊ + ݉ then: 

,൯ܭ௦൫ߛ = ቐ
݊ ݂݅ ݊ < ݉
݉ ݂݅ ݉ < ݊

݊ ݂݅ ݉ ݎ ݊ = ݉ቑ  

Ex: Find the strong domination number of  K(2,3) 

 
ଶ,ଷ൯ܭ௦൫ߛ = 2 
 
Ex: Find the strong domination number of  K(3,3) 

 
ଷ,ଷ൯ܭ௦൫ߛ = 2 
 
 
 

V1 

V3 V4 

V2 

3 

V1 1 

2 

V2 

u3 

V1 u1 

u2 

V3 

V2 



- 12 -  

Theorem 2.6:  
Let Nn be a null graph of order n then: 

)௦ߛ ܰ) = ݊ 
Ex: Find the strong domination number of  N3 

 
)௦ߛ ଷܰ) = 3 
Theorem 2.7:  

Let Wn be a wheel graph of order n then: 
)௦ߛ ܹ) = 1 
Ex: Find the domination number of  W4 

 
)௦ߛ ସܹ) = 1 
Theorem 2.8:  

Let ܨ = Pn + K1 be a fan graph of order n then: 
)௪ߛ ܲ + ݇ଵ) = 1 
Ex: Find the strong domination number of  P6+K1 

 
 
)௦ߛ ܲ + ݇ଵ) = 1 
 

V1 V2 V3 

V3 

V2 

V1 V4 

V5 V4 

V1 

V6 V7 V3 V2 
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Theorem 2.9:  
Let Pn + ܭଶതതത be a double fan graph of order n then: 

)௦ߛ ܲ + (ଶതതതܭ = ൜1 ݂݅ ݊ = 3
2 ݂݅ ݊ ≥ 4ൠ  

Ex: Find the strong domination number of ଷܲ +  ଶതതതܭ

 
௦൫ߛ ଷܲ + ݇ଶതതത൯ = 1 
 

3. Weak Domination: 
Theorem 3.1 : 

Let Pn be a path graph of order n then: 

)௪ߛ ܲ) =
ەۖ
۔
ۓۖ ݊

3 + 1݂݅ ݊ ≡ (3݀݉)0
ቒ݊
3ቓ  ݂݅ ݊ ≡ (3݀݉)1

ቔ݊
3ቕ + ݎ2 ቒ݊

3ቓ + 1 ݂݅ ݊ ≡ ۖۙ (3݀݉)2
ۘ
ۖۗ 

 
Ex: Find the strong domination number of  P9 

 
݊ ≡  (3݀݉)0
)௪ߛ ଽܲ) = ݊

3 + 1 = 9
3 + 1 = 3 + 1 = 4 

 

V3 

V2 

V5 V4 

V1 

V1 V2 V3 V4 V5 V6 V7 V8 V9 
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Ex: Find the weak domination number of  P10 

 
݊ ≡  (3݀݉)1
)௪ߛ ଵܲ) = ቒ݊

3ቓ = 10
3 ඈ = 4 

Ex: Find the weak domination number of  P11 

 
݊ ≡  (3݀݉)2
)௪ߛ ଵܲଵ) =  ቔ݊

3ቕ + 2 = ඌ11
3 ඐ + 2 = 3 + 2 = 5 

Theorem 3.2: 
Let Cn be a cycle graph of order n then: 

(ܥ)௪ߛ = ൞
݊
3  ݂݅ ݊ ≡ (3݀݉)0

ቒ݊
3ቓ  ݂݅ ݊ ≡ (3݀݉)1,2

 
ൢ 

Ex: Find the weak domination number of  C6 

 
݊ ≡  (3݀݉)0
(ܥ)௪ߛ = ݊

3 = 6
3 = 2 

 
 
 

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 

V1 

V2 

V3 

V4 

V5 

V6 
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Ex: Find the weak domination number of  C10 

 
݊ ≡  (3݀݉)1
(ଵܥ)௪ߛ = ቒ݊

3ቓ = 10
3 ඈ = 4 

Theorem 3.3: 
Let Sn be a star graph of order n then: 

௪(ܵ)ߛ = ݊ − 1 
Ex: Find the weak domination number of  S6 

 
௪(ܵ)ߛ = ݊ − 1 = 6 − 1 = 5 
Theorem 3.4: 

Let Kn be a complete graph of order n then: 
(ܭ)௪ߛ = 1 
 
 
 
 

V1 
V2 

V3 

V4 

V5 

V10 

V9 

V8 

V7 V6 

V5 V4 

V1 

V6 V3 V2 
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Ex: Find the weak domination number of  K4 

 
(ସܭ)௪ߛ = 1 
Theorem 3.5: 

Let K(n, m) be a complete Bipartite graph of order nm then: 

,൯ܭ௪൫ߛ = ቐ
݊ ݂݅ ݊ > ݉

݉ ݂݅ ݉ > ݊
݊ ݂݅ ݉ ݎ ݊ = ݉ቑ 

Ex: Find the weak domination number of  K2,3 

 
ଶ,ଷ൯ܭ௪൫ߛ = 3 
Theorem 3.6: 

Let Nn be a null graph of order n then: 
)௪ߛ ܰ) = ݊ 
Ex: Find the weak domination number of  N4 

 
)௪ߛ ସܰ) = 4 
Theorem 3.7: 

Let Wn be a wheel graph of order of n then: 
)௪ߛ ܹ) = (ܥ)௪ߛ = ቒ݊

3ቓ 
 

V1 

V3 V4 

V2 

3 

V1 1 

2 

V2 

V1 V2 V3 V4 
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V1 

V2 

V3 V4 

V5 
V6 

Ex: Find the weak domination number of  W6 
 

 
 
 

 
)௪ߛ ܹ) = (ܥ)௪ߛ = ቒ݊

3ቓ =  5
3ඈ = 2 

Theorem 3.8: 
Let ܨ = Pn + K1 be a fan graph of order n then: 

(ܨ)௪ߛ = )௪ߛ ܲ) =
ەۖ
۔
ۓۖ 

ଷ + 1݂݅ ݊ ≡ (3݀݉)0
ቒ

ଷቓ  ݂݅ ݊ ≡ (3݀݉)1
ቔ

ଷቕ + ݎ2 ቒ
ଷቓ + 1 ݂݅ ݊ ≡ ۖۙ (3݀݉)2

ۘ
ۖۗ  

Ex: Find the domination number of  P5+K1 

 
)௪ߛ ହܲ + (ଵܭ = )௪ߛ ହܲ) = ቒ݊

3ቓ + 1 = 5
3ඈ + 1 = 2 + 1 = 3 

 
Theorem 3.9: 

Let ( ܲ +  :ଶതതത) be a double fan graph of order n thenܭ

)௪ߛ ܲ + (ଶതതതܭ = )௪ߛ ܲ) =
ەۖ
۔
ۓۖ 

ଷ + 1݂݅ ݊ ≡ (3݀݉)0
ቒ

ଷቓ  ݂݅ ݊ ≡ (3݀݉)1
ቔ

ଷቕ + ݎ2 ቒ
ଷቓ + 1 ݂݅ ݊ ≡ ۖۙ (3݀݉)2

ۘ
ۖۗ  

V5 V4 

V1 

V6 V3 V2 
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Ex: Find the weak domination number of P4 +ܭଶതതത 

 
)௪ߛ ସܲ + (ଶതതതܭ = )௪ߛ ସܲ) = ቒ݊

3ቓ 
= 4

3ඈ = 2 
 
4.Inverse Strong Domination Number  
Theorem4.1: 

A path has no inverse strong domination number . 
Theorem4.2: 

A star has no inverse strong domination number. 
Theorem4.3: 

Inverse strong domination number of wheel if n=4 then 
௦ିߛ  ଵ( ସܹ) = 1,  
but has no inverse strong domination number if n ≥ 5 
Theorem4.4: 

Inverse strong domination number of fan if n=3 then  
௦ିߛ ଵ(ܨସ) = 1,  
but has no inverse strong domination number if n > 3 
Theorem4.5: 

Inverse strong domination number of double fan if n=4 then  
௦ିߛ ଵ( ସܲ + (ଶതതതܭ = 2,  
but has no inverse strong domination number if n = 3 and n ≥ 5 
 

V6 V5 

V1 

V4 V3 

V2 
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Theorem4.6: 
Inverse strong domination number for complete Bipartite if n=m then  

௦ିߛ ଵ൫ܭଷ,ଷ൯ = 2,  
but has no inverse strong domination number if n < m or n >m 
Theorem4.7: 

A cycle has inverse then 

௦ିߛ ଵ(ܥ) = ൞
݊
3  ݂݅ ݊ ≡ (3݀݉)0

ቒ݊
3ቓ  ݂݅ ݊ ≡ (3݀݉)1,2

 
ൢ 

 
Ex: Find the inverse strong domination number of  C6 

 
݊ ≡  (3݀݉)0
௦ିߛ ଵ(ܥ) = ݊

3 = 6
3 = 2 

Ex: Find the inverse strong domination number of  C10 

 
݊ ≡ (3݀݉)1 ⟹ ௦ିߛ ଵ(ܥଵ) = ቒ݊

3ቓ = 10
3 ඈ = 4 

V1 
V2 

V3 

V4 
V5 

V6 

V1 
V2 

V3 

V4 

V5 

V10 

V9 

V8 

V7 V6 



- 20 -  

Theorem 4.8: 
A complete has inverse then: 

௦ିߛ ଵ(ܭ) = 1 
Ex: Find the inverse strong domination number of  K4 

 
௦ିߛ ଵ(ܭସ) = 1 

5. Inverse weak domination number  
Theorem 5.1:  

A Path has no inverse weak domination number . 
Theorem 5.2 :  

A star has no inverse weak domination number. 
Theorem 5.3:  

 A wheel has inverse ,Then ݕ௪ିଵ(݊ݓ) = (݊ܿ)௪ିଵݕ = ቒ
ଷቓ 

Ex: Find the inverse weak domination number of w5 

  
௪ିߛ ଵ(4ݓ) = ௪ିߛ ଵ(ܿ4) = ቒ݊

3ቓ = 4
3ඈ = 2 

 
Theorem 5.4:  

A fan has no inverse weak domination number. 

V1 

V4 V3 

V2 

W5 
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Theorem 5.5:  
Inverse weak domination number for double  fan if n = 3 then 

௦ିߛ ଵ( ܲ + (ଶതതതܭ = 2,  
but has no inverse weak domination number fan if n ≥ 4 
Theorem 5.6:  

Inverse weak domination number for complete Bipartite if n = m then 
௪ିߛ ଵ൫ ଷܲ,ଷ൯ = 2,  
but has no inverse weak domination number if n > m or n <m 
Theorem 5.7:  

A cycle has inverse weak domination then  

௦ିߛ ଵ(ܥ) = ൞
݊
3  ݂݅ ݊ ≡ (3݀݉)0

ቒ݊
3ቓ  ݂݅ ݊ ≡ (3݀݉)1,2

 
ൢ 

Theorem 5.8:  
A complete has inverse weak domination number then 

௪ିߛ ଵ(ܭ) = 1  
 

6. Strong Domination of the operation Corona  
Theorem 6.1:  

Let ܩ = ܲ  ⊙ ܲ be a graph of order (nm+n) then 
)௦ߛ ܲ ⊙ ܲ) = ݊ 
Ex: Find the strong domination number of  ଷܲ ⊙ ସܲ 
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)௦ߛ ଷܲ ⊙ ସܲ) = 3 
 
 
 
Theorem 6.2:  

Let ܩ = ܥ   be a corona cycle of order nm+n thenܥ ⊙ 
ܥ)௦ߛ ⊙ (ܥ = ݊ 
Ex: Find the inverse strong domination number of  (ܥସ ⊙  (ସܥ

 
ସܥ)௦ߛ ⊙ (ସܥ = 4 

1 
2 V1 3 
4 1 
2 V2 3 
4 1 
2 V3 3 
4 

V1 

V4 V3 

V2 
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Theorem 6.3:  
Let ܩ = ܰ ⊙ ܰ be a corona null of order nm+n then 

)௦ߛ ܰ ⊙ ܰ) = ݊ 
 
7. Weak Domination of the operation Corona 
Theorem 7.1:  

Let ܩ = ܲ ⊙ ܲ be a corona path of order nm+n then 
)௪ߛ ܲ ⊙ ܲ) = )௪ߛ ܲ). ݊ 
Ex: Find the inverse weak domination number of  ( ଷܲ ⊙ ହܲ) 

 
)௪ߛ ଷܲ ⊙ ହܲ) = )௪ߛ ହܲ). ݊ 
= (3).3 
= 9 
 
 

1 
2 

V1 3 
4 
5 

V2 

5 

5 

1 

1 
2 

2 
V3 

3 

3 

4 

4 



- 24 -  

Theorem 7.2:  
Let ܩ = ܥ ⊙   be a corona cycle of order nm+n thenܥ

ܥ)௪ߛ ⊙ (ܥ = .(ܥ)௪ߛ ݊ 
Ex: Find the inverse weak domination number of  (ܥସ ⊙  (ଷܥ

 
ସܥ)௪ߛ ⊙ (ଷܥ = .(ଷܥ)௪ߛ ݊ 
= (1).4 
= 4 
Theorem 7.3:  

Let ܩ = ܰ ⊙ ܰ be a corona null of order nm+n then 
)௪ߛ ܰ ⊙ ܰ) = .௪(ܰ)ߛ ݊ = ݉ × ݊ 
Ex: Find the inverse weak domination number of  ( ଷܰ ⊙ ଶܰ) 

 
 
)௪ߛ ଷܰ ⊙ ଶܰ) = ݉݊ = 2 × 3 = 6  

V1 

V4 V3 

V2 

V1 

V2 

V3 
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8. Inversa strong domination number of the operation Corona 
Theorem 8.1:  

Let ܩ = ܲ ⊙ ܲ be a graph of order nm+n then G has no inverse strong 
domination. 
Theorem 8.2:  

Let ܩ = ܥ ⊙   be a graph of order nm+n then G no inverse strongܥ 
domination. 
Theorem 8.3:  

Let ܩ = ܰ ⊙ ܰ be a graph of order nm+n then G no inverse strong 
domination. 
9.Inversa Weak domination number of the operation Corona 
Theorem 9.1:  

a corona path strong has inverse if m=2, but has no inverse if m ≥ 3 
Theorem 9.2:  

A corona cycle strong has inverse weak domination then: 
௦ିߛ ଵ(ܥ ⊙ (ܥ = ௦ିߛ ଵ(ܥ) . ݊ 
Theorem 9.3:  

Let ܩ = ܰ ⊙ ܰ be a graph of order nm+n then G no inverse weak 
domination. 
 

10. Complement of the strong 
Theorem 10.1:  

Let ܲbe a complement path of order n, then: 

௦൫ߛ ܲ൯ = ൞
2 ݂݅ ݊ = 2

ℎܽ݊݅ݐ݊݅݉݀ ݃݊ݎݐݏ ݊ ݏ ݂݅ ݊ = 3
2 ݂݅ ݊ ≥ 4 

ൢ 

Ex: Find the complement strong domination number of  P4 
 
 
 

V1 V2 V3 V4 
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௦൫ߛ ܲ൯ = 2 
 
Theorem 10.2:  

Let ܥbe a complement cycle of order n, then: 
൯ܥ௦൫ߛ =  ൜3 ݂݅ ݊ = 3

2 ݂݅ ݊ ≥ 4ൠ 
Ex: Find the complement strong domination number of  C4 

 
ସ൯ܥ௦൫ߛ = 2 
Theorem 10.3:  

Let ܵbe a complement star of order n, then: 
௦൫ܵ൯ߛ =  ൜ 3 ݂݅ ݊ = 3

ℎܽݎܾ݁݉ݑ݊ ݊݅ݐܽ݊݅݉݀݃݊ݎݐݏ ݊ ݏ ݂݅ ݊ ≥ 4 ൠ 
      11.   Complement of the .  Theorem 11.1:  

Let ܲbe a complement path of order n, then: 
௪൫ߛ ܲ൯ =  ൜2 ݂݅ ݊ = 2

2 ݂݅ ݊ ≥ 3 ൠ 
Ex: Find the complement weak domination number of  P3 

 
௪൫ߛ ଷܲ൯ = 2 
Theorem 11.2:  

Let ܥbe a complement cycle of order n, then: 
൯ܥ௪൫ߛ =  ൜ 3 ݂݅ ݊ = 3

2 ݂݅ ݊ ≥ 4 ൠ 

V2 V1 

V3 V4 

V1 V2 V3 
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Ex: Find the complement weak domination number of  C3 
 
 
 
 
ଷ൯ܥ௪൫ߛ = 3 
Theorem 11.3:  

Let ܵbe a complement star of order n, then: 
௪൫ܵ൯ߛ = ሼ2 ݂݅ ݊ ≥ 3ሽ 
Ex: Find the complement weak domination number of  S4 
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