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A B S T R A C T 

    The purpose of this paper, is to introduce a new concepts which are induced n-Bi-Hom Γ-
Lie algebra,  Γ-Center, (𝜃1

𝑠,𝜃2
𝑟)  Γ-Center, (𝜃1

𝑠,𝜃2
𝑟) Hom Γ- derivation, (𝜃1

𝑠,𝜃2
𝑟) Q-Hom 𝐷𝑒𝑟Γ, 

(𝜃1
𝑠,𝜃2

𝑟) Central Hom Γ- derivation, (𝜃1
𝑠,𝜃2

𝑟) Hom Γ- Centroid and give the condition to 
construct induced n- Bi-Hom Γ-Lie algebra, studied Generalized Hom Γ-derivations on direct 
sum of ideals and we studied the relation between Hom 𝐷𝑒𝑟𝜆 (𝑔), Hom 𝐶𝑒𝑛𝜆(𝑔) and Q Hom 
𝐷𝑒𝑟𝜆 (𝑔), Q Hom 𝐶𝑒𝑛𝜆(𝑔), G Hom 𝐷𝑒𝑟𝜆 (𝑔). 

MSC2010: 17B01  , 16S30.  
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1-  INTRODUC TIO N  

       Amine, in [1], introduce n- Bi-Hom Lie algebra and custom to studying a 𝐺𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑧𝑒𝑑 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑜𝑛 on  an n-Bi-
Hom 𝐿𝑖𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑎𝑠. For several years an algebras of 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑜𝑛𝑠 and  𝐺𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑧𝑒𝑑 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑜𝑛 has been topic about 
the study by many 𝑟𝑒𝑠𝑒𝑎𝑟𝑐ℎ𝑒𝑟𝑠. Leger and Luks, in [2], introduced research is more important on the algebras of 
𝐺𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑧𝑒𝑑 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑜𝑛  of 𝐿𝑖𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑎𝑠  and those sub algebras, where a writers studied the 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒  and 
features on an algebras on 𝐺𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑧𝑒𝑑 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑜𝑛, Q Cen of limited dimensional 𝐿𝑖𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑎𝑠. The result of Leger 
and Luks where Generalized by more other researchers on algebras. For instance, Chen and Li, in [3], lesson the 
𝐺𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑧𝑒𝑑 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑜𝑛 of color-𝐿𝑖𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑎𝑠. Zhou and Fan, in [4,5], cases are considered on Hom Lie Color 
algebras and n-Hom Lie super algebras. Zhou, Niu and Chen, in [6], investigated 𝐺𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑧𝑒𝑑 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑜𝑛 on Hom-
𝐿𝑖𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑎𝑠. Kygorodov and Popov, in [7], find they out 𝐺𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑧𝑒𝑑 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑜𝑛 of 𝑐𝑜𝑙𝑜𝑟 n-ary 𝜴- algebras. For 
more of a 𝐺𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑧𝑒𝑑 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑜𝑛 algebras, which is going to be find in [8, 9, 10, 11, 12]. Rezaei and Davvaz, in [13], 
define 𝛤- algebra. A. Al-Zaiadi and R. Shaheen, in [14] studied more result on 𝛤-Lie algebra. The purpose of this 
paper, is to define n-Bi-Hom 𝛤-Lie algebra, (𝜃1

𝑠,𝜃2
𝑟) Hom 𝛤-derivation and generalized Hom 𝛤-derivation on n-

BiHom 𝛤-Lie algebra, (𝜃1
𝑠,𝜃2

𝑟) Q Hom 𝛤-derivation, (𝜃1
𝑠,𝜃2

𝑟)  Central Hom 𝛤-derivation and (𝜃1
𝑠,𝜃2

𝑟) Centroid Hom 
𝛤-derivation on n-Bi-Hom,.We also reached  some results, [𝑄 𝐻𝑜𝑚 𝐷𝑒𝑟𝛤  (𝑔) , 𝑄 𝐻𝑜𝑚 𝐶𝑒𝑛𝛤  (𝑔) ]𝜆 ⊆ Q Hom 𝐶𝑒𝑛𝛤  (g), 
Studied Generalized derivations on direct sum of ideals.  

Now, we will recall the followings concepts which are necessary in this paper. 

Definition 1.1:- [1] (n-BiHom Lie-algebra) 

    An n-Bi-Hom- 𝑳𝒊𝒆 𝒂𝒍𝒈𝒆𝒃𝒓𝒂 be a 𝒗𝒆𝒄𝒕𝒐𝒓 𝒔𝒑𝒂𝒄𝒆 g equipped a linear-function     [.,…,.] linear-functions and such that 

mailto:wissamhsse12@gmail.com
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= 

 

for all  and  

 

 

Hom Lie algebra-Bi -3 is called𝑔 If n = 3, then  .for all  

 

Definition 1.2:- [1] 

       A subset  is a called sub algebra of  if  and  and 

, and S is an ideal if S 

Definition 1.3:-[1] 

   The center of  is the set of  such that 

 For all . A center is ideal on g which 

symbolize by .  

Definition 1.4:- [1] 

The center of  is the set

. 

For any  

Definition 1.5:-[15]  Gamma Algebra 

      Assume Γ is a groupoid and V is a 𝑣𝑒𝑐𝑡𝑜𝑟 𝑠𝑝𝑎𝑐𝑒 on a field 𝐹. Therefore, V be named a Γ-algebra on the field 𝐹 if 
there exist a functioning  𝑉 × 𝛤 × 𝑉 → 𝑉 ( an image be symbolize by 𝑥𝛼𝑦 for all 𝑥, 𝑦 ∈ 𝑉 and 𝛼 ∈ Γ ) such the 
following 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠 hold: 

(1) (𝑥 + 𝑦)𝛼𝑧 = 𝑥𝛼𝑧 + 𝑦𝛼𝑧,  x𝛼(𝑦 + 𝑧) = 𝑥𝛼𝑦 + 𝑥𝛼𝑧,  
(2) 𝑥(𝛼 + 𝛽)𝑦 = 𝑥𝛼𝑦 + 𝑥𝛽𝑦, 
(3) (𝑐𝑥)𝛼𝑦 = 𝑐(𝑥𝛼𝑦) = 𝑥𝛼(𝑐𝑦), 
(4) 0𝛼𝑦 = 𝑦𝛼0 = 0, for all x, y, z ∈ 𝑉, c ∈ 𝐹 and 𝛼 ∈ Γ. Furthermore it, a Γ- algebra is named associative if  
(5) (x𝛼𝑦)𝛽𝑧 = 𝑥𝛼(𝑦𝛽𝑧). 
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Definition 1.6 :- [14] (Γ-Lie algebra ) 

      Assume 𝑉 is the associative 𝛤 − 𝑎𝑙𝑔𝑒𝑏𝑟𝑎  on a field 𝐹.Therefore, for all ƛ ∈  𝛤 one can create the 𝛤 − 𝐿𝑖𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑎  
𝐿ƛ (𝑉 ). Like a 𝑣𝑒𝑐𝑡𝑜𝑟 𝑠𝑝𝑎𝑐𝑒, 𝐿ƛ (𝑉 ) be a same 𝑉 . A Lie Γ- arch  of 2-elements on  𝐿ƛ(𝑉 ) be defined to be them 
reflector in 𝑉, [𝑥, 𝑦]ƛ= 𝑥 ·ƛ 𝑦 –  𝑦 ·ƛ 𝑥 . Note that [𝑥, 𝑦]ƛ =  −[𝑦, 𝑥]ƛ. 

2- Main Results 

     In this section, we will define n-Bi-Hom Γ-Lie algebra, Hom 𝛤 –derivations, (𝜃1
𝑠,𝜃2

𝑟)  Hom 𝛤 – derivations and 

 Γ-center,  Q-Hom 𝐷𝑒𝑟𝜆 , Generalized  -Hom 𝐷𝑒𝑟𝜆 ,  Central 

Hom 𝐷𝑒𝑟𝜆 and  Hom Γ- Centroid. We will use the notation Hom Γ-derivation (Hom 𝐷𝑒𝑟Γ), Quasi 

Hom Γ-derivation (Q Hom 𝐷𝑒𝑟Γ), Generalized Hom Γ-derivation (Gen Hom 𝐷𝑒𝑟Γ), Hom Γ- centroid (Hom 𝐶𝑒𝑛Γ), 
Quasi Hom Γ- centroid (Q Hom 𝐶𝑒𝑛Γ)  and Generalized Hom Γ-derivation (Gen Hom 𝐷𝑒𝑟Γ). 

Definition 2.1.:- (n-Bi-Hom 𝚪-Iie algebra) 

An n-Bi-Hom 𝜞- 𝑳𝒊𝒆 𝒂𝒍𝒈𝒆𝒃𝒓𝒂 be a vector-space g equipped  n-linear function 

 [., …,.] and 2-linear functions  𝜽𝟏and 𝜽𝟐 such 

 

 

for all  and  

 

for all . 

If n=3, then called (3- Bi-Hom 𝚪-Lie algebra) 

Proposition 2.2 :- 

Assume  is n-𝛤- 𝐿𝑖𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑎 and let  maps on g that commute with every other. 

For Define Then 

 is an n-Bi-Hom  Γ-𝐿𝑖𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑎, which is called induced n-Bi-Hom Γ-𝐿𝑖𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑎. 

Proof:- 

    The functions  commute , by hypothesis, we have a prove  are algebra morphisms, for every 

, we have: 

𝜃1([𝑥1, … , 𝑥𝑛]𝜆𝜃1𝜃2
) = 𝜃1([𝜃1(𝑥1), … , 𝜃1(𝑥𝑛−1), 𝜃2(𝑥𝑛))]𝜆 
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=[𝜃1
2(𝑥1), … , 𝜃1

2(𝑥𝑛−1), 𝜃1 ∘ 𝜃2(𝑥𝑛)]
𝜆

=[𝜃1
2(𝑥1), … , 𝜃1

2(𝑥𝑛−1), 𝜃2 ∘ 𝜃1(𝑥𝑛)]
𝜆

 

=[𝜃1(𝑥1), … , 𝜃1(𝑥𝑛)]𝜆𝜃1𝜃2
. 

 Can a prove that, in a similar way, we can a prove that 𝜃2 like that a morphism. Also we have  

[𝜃2(𝑥𝜎(1)), … , 𝜃2(𝑥𝜎(𝑛−1)), 𝜃1(𝑥𝜎(𝑛))]
𝜆𝜃1𝜃2

 

=[𝜃1 ∘ 𝜃2(𝑥𝜎(1)), … , 𝜃1 ∘ 𝜃2(𝑥𝜎(𝑛−1)), 𝜃2 ∘ 𝜃1(𝑥𝜎(𝑛))]
𝜆

 

= 𝜃1 ∘ 𝜃2([(𝑥𝜎(1)), … , (𝑥𝜎(𝑛))]
𝜆

)=𝑆𝑔𝑛(𝜎) 𝜃1 ∘ 𝜃2 ([𝑥1, … , 𝑥𝑛]) 

=𝑆𝑔𝑛(𝜎)[𝜃1 ∘ 𝜃2(𝑥(1)), … , 𝜃1 ∘ 𝜃2(𝑥(𝑛−1)), 𝜃2 ∘ 𝜃1(𝑥(𝑛))]
𝜆

 

=𝑆𝑔𝑛(𝜎) [𝜃2(𝑥1), … , 𝜃2(𝑥𝑛−1), 𝜃1(𝑥𝑛))]𝜆𝜃1𝜃2
 for every , 𝑦1, … , 𝑦𝑛 ∈ 𝑔,we have: 

[𝜃2
2(𝑥1), … , 𝜃2

2(𝑥𝑛−1), [𝜃2(𝑦1), … , 𝜃2(𝑦𝑛−1), 𝜃1(𝑦𝑛)]𝜆𝜃1𝜃2
]

𝜆𝜃1𝜃2
 

= [𝜃1 ∘ 𝜃2
2(𝑥1), … , 𝜃1 ∘ 𝜃2

2(𝑥𝑛−1), 𝜃2([𝜃1 ∘ 𝜃2(𝑦1), … , 𝜃1 ∘ 𝜃2(𝑦𝑛−1), 𝜃2 ∘ 𝜃1(𝑦𝑛)]𝜆)]
𝜆

 

=𝜃1 ∘ 𝜃2
2([𝑥1, … , 𝑥𝑛−1, [𝑦1, … , 𝑦𝑛]𝜆]𝜆) 

= 𝜃1 ∘ 𝜃2
2([𝑦1, … , [𝑥1, … , 𝑥𝑛−1, 𝑦𝑘]𝜆, … 𝑦𝑛]𝜆) 

= 𝜃1 ∘ 𝜃2
2([𝑦1, … , 𝑦�̂� , … , 𝑦𝑛, [𝑥1, … , 𝑥𝑛−1, 𝑦𝑘]𝜆]𝜆 

= ([𝜃1 ∘ 𝜃2
2(𝑦1), … , 𝜃1 ∘ 𝜃2

2(𝑦𝑘
̂ ), … , 𝜃1 ∘ 𝜃2

2(𝑦𝑛), 𝜃1 ∘ 𝜃2
2([(𝑥1), … , (𝑥𝑛−1), (𝑦𝑘)]𝜆)]

𝜆
 

= ([𝜃1 ∘ 𝜃2
2(𝑦1), … , 𝜃1 ∘ 𝜃2

2(𝑦𝑘)̂ , … , 𝜃1 ∘ 𝜃2
2(𝑦𝑛), 𝜃2([𝜃1 ∘ 𝜃2(𝑥1), … , 𝜃1 ∘ 𝜃2(𝑥𝑛−1), 𝜃1 ∘ 𝜃2(𝑦𝑘)]𝜆)]

𝜆
 

= ([𝜃2
2(𝑦1), … , 𝜃2

2(𝑦𝑘)̂ , … , 𝜃2
2(𝑦𝑛), ([𝜃2(𝑥1), … , 𝜃2(𝑥𝑛−1), 𝜃1(𝑦𝑘)]𝜆𝜃1𝜃2

)]
𝜆𝜃1𝜃2

 

Example 2.3:-  

   Let g is the 4-dimensional vector-space with the 𝑏𝑎𝑠𝑖𝑠 Define the next arch: 

 

in this bracket,  be the 3- 𝛤-𝐿𝑖𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑎. Assume  and  be 2- linear functions of g defined: 
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      Let  

be the twisted bracket defined on g. Then  is the 3-Bi-Hom 𝚪-lie algebra 

Definition 2.4:- 

The Γ-center of  is the set of  such that 

 For all . The Γ-𝑐𝑒𝑛𝑡𝑒𝑟 be an ideal of g which 

we will symbolize by .  

Definition 2.5 :- 

A  Γ - 𝑐𝑒𝑛𝑡𝑒𝑟  on  is the set

,  

for any  

Definition 2.6:- 

     Let is the n-Bi-Hom Γ-𝐿𝑖𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑎. The linear function  

 be Hom 𝐷𝑒𝑟Γ if for every  There exist  is a Homomorphism, 

define  Hom 𝐷𝑒𝑟𝜆  on n-Bi-Hom Γ-𝐿𝑖𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑎  

 

Let Hom 𝐷𝑒𝑟𝜆   (g) be the set of -Hom  Γ -derivation of 𝑔  and set Hom 

 Hom 𝐷𝑒𝑟𝜆  (g). We show it Hom  be equipped with a Γ-

𝑙𝑖𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑎  structure. In effect, for all  Hom Der  and  Hom 𝐷𝑒𝑟𝜆 

  we have Hom , where  us the 

standard commutation defined by . 
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Note that if  be the n- Γ-𝐿𝑖𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑎 and  the induced n- Bi-

Hom Γ-𝐿𝑖𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑎 where  are 2-morphism used to this induction.  

Definition 2.7:- 

The endo-morphism D on the n-Bi-Hom Γ-𝐿𝑖𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑎 g be called  Q-Hom 𝐷𝑒𝑟𝜆 if there exist 

an endomorphism  such that 

 ,  

, There exist  is a homomorphism 

. For any .Then we define 

 Q Hom 𝐷𝑒𝑟𝜆  Q Hom 𝐷𝑒𝑟𝜆  

Definition 2.8:- 

Let  is the n-Bi-Hom Γ-𝐿𝑖𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑎 and suppose D is endo morphism on 𝑔 .A 

linear function D be named the Gen  -Hom 𝐷𝑒𝑟𝜆 on 𝑔 if there exists  family of 

endomorphism of g such that   

 

For any, where  is a Homomorphism and 

 

The set of generalized - Hom 𝐷𝑒𝑟𝜆  of g is Gen Hom 𝐷𝑒𝑟𝜆 (𝑔) and as for Gen Hom 𝐷𝑒𝑟𝜆 

, we denote 

Gen Hom 𝐷𝑒𝑟𝜆  Gen Hom 𝐷𝑒𝑟𝜆 (g) 
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Proposition 2.9:- 

Let  is the regular n-Bi-Hom Γ - 𝐿𝑖𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑎  in trivial Hom Γ - 𝐶𝑒𝑛𝑡𝑒𝑟 . Assume 

; such 𝐼 and 𝐽 are ideals on g, then 

 Gen Hom 𝐷𝑒𝑟𝜆 Gen Hom 𝐷𝑒𝑟𝜆 , such that there exist  is an 

isomorphism. 

Proof:- 

        We will prove this for any  Gen Hom 𝐷𝑒𝑟𝜆 , we have  and , therefore it 

follows a restriction of D to 𝐼 (resp. 𝐽) be the Gen Hom 𝐷𝑒𝑟𝜆 of 𝐼 (resp. 𝐽). 

Assume  and suppose  be the decomposition of . For any 

, we have . On the other hand, 

.  

Since I is an ideal and , so . Moreover, for each , let 

, then

. For every I , where,  is an isomorphism  

 

so 

Now let  be the decomposition of 𝑥𝑖 , i=1,..., n-1

 , 

but  , so 

. 
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Similarly,  

Thus .  

Therefore,  

Then  and so is . 

Hence . We can conclude that  and so  

Remark 2.10:- 

      Since any Hom 𝐷𝑒𝑟𝜆  and quasi Hom 𝐷𝑒𝑟𝜆is a Generalized Hom 𝐷𝑒𝑟𝜆 . 

Hom 𝐷𝑒𝑟𝜆  Hom 𝐷𝑒𝑟𝜆  Hom 𝐷𝑒𝑟𝜆 . 

Hence proposition 2.9 holds of Hom 𝐷𝑒𝑟𝜆  and Hom 𝐷𝑒𝑟𝜆  as well, that Hom 𝐷𝑒𝑟𝜆  = Hom 𝐷𝑒𝑟𝜆  

 Hom 𝐷𝑒𝑟𝜆  and 

Q Hom 𝐷𝑒𝑟𝜆  = Q Hom 𝐷𝑒𝑟𝜆  Hom 𝐷𝑒𝑟𝜆  

Definition 2.11:- 

The linear function D be called   𝑐𝑒𝑛𝑡𝑟𝑎𝑙-Hom 𝐷𝑒𝑟𝜆 on 𝑔 if it satisfies 

 

, 

for all  

The set of  central 𝐷𝑒𝑟𝜆is denoted by Hom 𝐷𝑒𝑟𝜆  

and we set 

 Hom 𝐷𝑒𝑟𝜆  Hom 𝐷𝑒𝑟𝜆 . 

Definition 2.12:- 

The  Hom Γ - 𝐶𝑒𝑛𝑡𝑟𝑜𝑖𝑑  of   denoted by Hom 𝐶𝑒𝑛Γ 

(𝑔) be a set of  linear functions D satisfying 

 

, 

there exist  is a Homomorphism for all  {1, … , 𝑛}. We set  
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Hom 𝐶𝑒𝑛Γ  

Proposition 2.13:- 

    For any  we have 

 Z Hom 𝐷𝑒𝑟𝜆  Hom 𝐷𝑒𝑟𝜆  Hom . 

Proof:- 

   It is clear that Z Hom 𝐷𝑒𝑟𝜆  Hom 𝐷𝑒𝑟𝜆   and  

Z Hom 𝐷𝑒𝑟𝜆  Hom  

Conversely, 

Let  Hom 𝐷𝑒𝑟𝜆  Hom , 

so for each I , there exist ,  is a homomorphism we have 

 

 

In addition, 

 

 

 

Then . 

Thus  and  Hom 𝐷𝑒𝑟𝜆 . 

Definition 2.14:- 

Q Hom  be a set of linear functions D such 

 

 

For all  , there exist ,  is a Homomorphism. We set 

Q Hom  Q Hom  

Lemma 2.15:- 

      Let  is n-Bi-Hom Γ-𝐿𝑖𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑎. 

(1) 

 

(2)  

Proof:- 
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Let  and  for some 

. Let . 

There exist  is a homomorphism  

(1) Compute 

. 

On the other hand, 

 

, 

but since for each i, 

 

, 

so 

 

 

Hence 

 

 

The same proof holds for any  

Thus,  

(2) Now 
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Thus  

Theorem 2.16:- 

Let  is the multiplicative n-Bi-Hom Γ- 𝐿𝑖𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑎. 

(1)  

(2) ; 

(3)  

(4)  

Proof:- 

     Let  and  for some 

. Let  is a homomorphism. 

(1) Compute 

 

 

 

 

   . 

On the other hand, 

 

 

, 

but since for each i,  

 

so 
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Hence 

 

,  

Thus  

(2) It be the immediate consequence on a definition on the Q-Hom 𝐷𝑒𝑟Γ. If , then 

 

 

(3) 

Let  and  

For any  we have 

 

 

 

 

 

 

 

 

Then . 

In the same way we have 

. 

For all i. Hence 

. 

And so  

 

(4)  

By Remark 2.10 we have Q Hom 𝑫𝒆𝒓𝝀  Hom 𝑫𝒆𝒓𝝀 , by definition Q Hom 𝑪𝒆𝒏𝝀  Hom 

𝑪𝒆𝒏𝝀  and by above (2) we have  
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Hom 𝑪𝒆𝒏𝝀 ⊆  𝐐 𝐇𝐨𝐦 𝑫𝒆𝒓𝝀 , then Q Hom 𝑪𝒆𝒏𝝀(g) ⊆ 𝐐 𝐇𝐨𝐦 𝑫𝒆𝒓𝝀  𝐇𝐨𝐦 𝑫𝒆𝒓𝝀 , thus Q 

Hom 𝑪𝒆𝒏𝝀(g) ⊆ Gen Hom 𝑫𝒆𝒓𝝀 . 

Hence  
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