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Abstract— This article is review about bounded linear operator and functionals. We study some facts about them. 
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1. INTRODUCTION AND PRIMILINARIES:  

S.Gahler was studied the concepts of normed space in 𝕏 × 𝕏 and normed spaces 𝕟 times 𝕏 × 𝕏 × …× 𝕏 in about 1964  ,see [2] 

.Gahler offered that 𝕏  in 𝕟 -times with 𝕕 ≥ 𝕟 be able to showed as normed space in 𝕟 – times by taking the Gahler norm  in 

𝕟-times ,  which is symbolize by ‖. , … , . ‖𝔾.Many scientists  have investigated the operators and functionals on spaces of norms 

in 2- and 𝕟-times ,see  [2,6,7] . Pangalela  and Gunawan showed in [7,8]  the idea of 𝕟-dual spaces.  

We need the following definitions.  

1.1 Definition [9] :For a linear space of real numbers 𝕏 of 𝕕 > 𝟏 with ‖. , . ‖ is a real -valued -function in  𝕏 × 𝕏  times having 4 

properties: 

 ‖𝔳, 𝔰‖ = 0  𝑖𝑓𝑓 𝔳, 𝔰 are linearly independent ; 

 ‖𝔳, 𝔰‖ = ‖𝔰, 𝔳‖; 

 ‖𝔳, 𝛼𝔰‖ = |𝛼|‖𝔳, 𝔰‖, ∀𝛼 ∈ ℝ; 

 ‖𝔳, 𝔰 + 𝒻‖ ≤ ‖𝔳, 𝔰‖ + ‖𝔳, 𝒻‖ , ∀ 𝔳, 𝔰, 𝒻 ∈ 𝕏 . 

The ‖. , . ‖ defined a norm   on 𝕏 × 𝕏 (2-times ) with (𝕏, ‖. , . ‖) a linear space of norm in 2-times. 

 

1.2 Definition [9]: When  𝕏 and  𝕐 are linear spaces of real numbers . Symbolize by 𝐺 ≠ ∅ ⊂ 𝕏 × 𝕐, 𝑠. 𝑡. ∀𝔳 ∈ 𝕏, 𝔰 ∈ 𝕐 ,the sets 

𝐺𝔳 = {𝔰 ∈ 𝕐; (𝔳, 𝔰) ∈ 𝐺} and 𝐺𝔰 = {𝔳 ∈ 𝕏; (𝔳, 𝔰) ∈ 𝐺} are linear subspace of 𝕐 and 𝕏 , in the order . For a mapping ‖. , . ‖: 𝐺 →
[0,∞) defines a generalized norm in 2- times on 𝐺 if it is accept the 3 conditions: 

 ‖𝔳, 𝛼𝔰‖ = |𝛼|‖𝔳, 𝔰‖ = ‖𝛼𝔳, 𝔰‖, ∀ 𝛼 ∈ ℝ, ∀(𝔳, 𝔰) ∈ 𝐺; 

 ‖𝔳, 𝔰 + 𝒻‖ ≤ ‖𝔳, 𝔰‖ + ‖𝔳, 𝒻‖ , 𝔳 ∈ 𝕏, 𝔰, 𝒻 ∈ 𝕐, 𝑠. 𝑡. (𝔳, 𝔰), (𝔳, 𝒻) ∈ 𝐺; 

 ‖𝔳 + 𝔰, 𝒻‖ ≤ ‖𝔳, 𝒻‖ + ‖𝔰, 𝒻‖ , 𝑓𝑜𝑟 𝔳, 𝔰 ∈ 𝕏 , 𝒻 ∈ 𝕐, 𝑠. 𝑡. (𝔳, 𝒻), (𝔰, 𝒻) ∈ 𝐺. 

The system 𝐺 is defined a 2-normed set . 

1.3 Definition [9]: When a linear space 𝕏 of real numbers . Symbolize by  𝜘 ≠ ∅ ⊂ 𝕏 × 𝕏 with the assets 𝜘 = 𝜘−1 and s.t. the 

linear system 𝜘𝔰 = {𝔳 ∈ 𝕏; (𝔳, 𝔰) ∈ 𝜘} is a subspace of 𝕏,∀ 𝔰 ∈ 𝕏. Let  ‖. , . ‖: 𝜘 → [0,∞) be a function accept 3 conditions: 

 ‖𝔳, 𝔰‖ = ‖𝔰, 𝔳‖, ∀(𝔳, 𝔰) ∈ 𝜘; 

 ‖𝔳, 𝛼𝔰‖ = |𝛼|‖𝔳, 𝔰‖, ∀𝛼 ∈ ℝ, , ∀(𝔳, 𝔰) ∈ 𝜘; 

 ‖𝔳, 𝔰 + 𝒻‖ ≤ ‖𝔳, 𝔰‖ + ‖𝔳, 𝒻‖   , 𝔳, 𝔰, 𝒻 ∈ 𝕏, 𝑠. 𝑡(𝔳, 𝔰), (𝔳, 𝒻) ∈ 𝜘;  

defines a generalized symmetric norm on 𝜘 in 2-times .For the system 𝜘 is defined a symmetric normed set in 2-times. 

 

1.4 Definition [10]: Assume a space 𝕏  which satisfy  the condition for all Cauchy sequence lie in the space 𝕏  which is convergent 

to a point in 𝕏 then is defined sequentially complete.  

1.5 Theorem [10] :  Banach space is said the space of norm (𝕏, ‖. ‖) 𝑖𝑓𝑓 the symmetric space of norm in 2-times with norm in 2-

times defined by ‖𝔳, 𝔰‖ = ‖𝔳‖. ‖𝔰‖ , ∀𝔳, 𝔰 ∈ 𝕏 is sequentially complete. 

1.6 Definition [3,4,5] : A mapping     ‖. , … . , . ‖: 𝕏𝕟 → ℝ, satisfying  the following 4 properties  with  𝕟 > 0 and a vector 

space 𝕏 of real numbers with 𝕕 ≥ 𝕟,    

1. ‖𝔳1, …… . , 𝔳𝕟‖ = 0 ↔ 𝔳1, 𝔳2, … . . , 𝔳𝕟 not all equal zero ; 
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2. ‖𝔳1, …… . , 𝔳𝕟‖  is invariant under permutation ; 

3. ‖𝛼𝔳1, … , 𝔳𝕟‖ = |𝛼|‖𝔳1, . . . , 𝔳𝕟‖ 𝑓𝑜𝑟 𝑎𝑛𝑦 𝛼 ∈ ℝ ; 

4. ‖𝔳 + 𝔰, 𝔳2, . . . , 𝔳𝕟‖ ≤ ‖𝔳, 𝔳2, … , 𝔳𝕟‖ + ‖𝔰, 𝔳2, … , 𝔳𝕟‖ , 

the space with 4 conditions  is defined a norm on 𝕏 in 𝕟 -times, whereas the symbol  (𝕏, ‖. , … , . ‖) is defined a space of norm in 

𝕟 -times. 

1.7 Definition  [3,4,5]: The norm 

‖𝔳1, … . , 𝔳𝕟‖𝔾 ≔ sup
𝕗
𝑖∈𝕏(1),‖𝕗𝑖‖≤1⏟      
1≤𝑖≤𝕟

𝑎𝑏𝑠 (𝑑𝑒𝑡[𝕗𝑗(𝔳𝑖)]𝑖,𝑗)  , ∀𝔳1, … . , 𝔳𝕟 ∈ 𝕏 , is defined on 𝕏 in 𝕟 – times, where 𝕏(1) the dual space of  𝕏. 

1.8 Definition  [7]: A functional   𝕗  is multi-linear in 𝕟 – times if it is  satisfies 2 conditions: 

 𝕗(𝔳1 + 𝔰1, … , 𝔳𝕟 + 𝔰𝕟) = ∑ 𝕗(𝓏1, … , 𝓏𝕟)𝓏𝑖∈{𝓃𝑖,𝓂𝑖},1≤𝑖≤𝕟
 

 𝕗(𝛼1𝔳1, … , 𝛼𝕟𝔳𝕟) = 𝛼1…𝛼𝕟−1𝕗(𝔳1, … , 𝔳𝕟) 

         for all 𝔳1, … , 𝔳𝕟, 𝔰1, … , 𝔰𝕟 ∈ 𝕏 𝑎𝑛𝑑 𝛼1…𝛼𝕟  ∈ ℝ. 
 1.9 Definition [7]: Assume that  𝕗, 𝕛  are multi-linear- functionals 𝑜𝑛 𝕏 in 𝕟 – times defined by the formula 𝕗 + 𝕛  as shown below                    

     (𝕗 + 𝕛)(𝓃1, … , 𝓃𝕟) ≔ 𝕗(𝔳1, … , 𝔳𝕟) +   𝕛(𝔳, … , 𝔳𝕟)𝑓𝑜𝑟 𝔳1, … , 𝔳𝕟 ∈ 𝕏. Then 𝕗 + 𝕛  is again multilinear . 
 

 

1.10  Definition [7]: We say a functional 𝕗  in 𝕟 - times bounded on (𝕏, ‖. , … , . ‖)  if ∃𝒞 > 0, 𝑠. 𝑡.  |𝕗(𝔳1, … , 𝔳𝕟)| ≤
𝒞‖𝔳1, … , 𝔳𝕟‖, ∀𝔳1, … , 𝔳𝕟 ∈ 𝕏, 
 also  in space of norm  (𝕏, ‖. ‖) in 𝕟- times which is a bounded  if ∃𝒞 > 0, 𝑠. 𝑡. |𝕗(𝔳1, … , 𝔳𝕟)| ≤ 𝒞‖𝔳1‖… ‖𝔳𝕟‖. 

1.11  Definition [7] : The collection of per-mutations f (1, … , 𝕟)  denoted by 𝒢𝕟 .Reworded from that every multi-linear- functional 

𝕗 on (𝕏, ‖. , … , . ‖)  which is bounded in 𝕟-times  is anti-symmetric means that:  𝕗(𝔳1, … , 𝔳𝕟) = 𝑠𝑖𝑔𝑛 (ℴ)𝕗(𝔳ℴ(1), … , 𝔳ℴ(𝕟)), for 

𝔳1, … , 𝔳𝕟 ∈ 𝕏  and ℴ ∈ 𝒢𝕟 . Now 𝑠𝑖𝑔𝑛(ℴ) = 1 𝑖𝑓 ℴ  is 2,4,… (even per-mutation) and 𝑠𝑖𝑔𝑛(ℴ) = −1  𝑖𝑓 ℴ  is 1,3,… (odd per-

mutation). If the condition 𝕗(𝔳1, … , 𝔳𝕟) = 0 hold for any linearly dependent 𝔳1, … , 𝔳𝕟 ∈ 𝕏 ,then 𝕗 is anti-symmetric .  

1.12 Definition [7] : The space of dual (𝕏, ‖. ‖)  in 𝕟 –times denoted by 𝕏(𝕟) is called the space of multi-linear - functionals  which 

is bounded on (𝕏, ‖. ‖) 𝑖𝑛  𝕟 –times .When 𝕟=0 , we set 𝕏(0) as ℝ.The norm ‖. ‖𝕟,1 on 𝑋(𝕟) ,where ‖𝕗‖𝕟,1 ≔ sup
𝔳1,…,𝔳𝑛≠0

|𝕗(𝔳1,…,𝔳𝕟)|

‖𝔳1‖…‖𝔳𝕟‖
,for 

𝕗 ∈ 𝕏(𝕟) , sets a norm on  𝕏(𝕟) .Whereas , the space of all multi-linear- functional 𝕗 on (𝕏, ‖. , … , . ‖)  which is bounded in 𝕟-times 

is known the dual of (𝕏, ‖. , … , . ‖) in 𝕟 –times .It is  again space of norm with ‖𝕗‖𝕟,𝕟 ≔ sup
‖𝔳1,…,𝔳𝕟‖≠0

|𝕗(𝔳1,…,𝔳𝕟)|

‖𝔳1,…,𝔳𝕟‖
. 

1.13 Definition[7]: Assume that  𝕏, 𝕐 are spaces of norms for real numbers .The symbol 𝒯(𝕏, 𝕐) is define the set linear of operators 

which is bounded  from 𝕏 into 𝕐.  The map  ‖. ‖𝑜𝑝 where ‖𝓌‖𝑜𝑝 ≔ sup
𝓃≠0

‖𝓌(𝔳)‖

‖𝔳‖
 , ∀ 𝓌 ∈ 𝒯(𝕏, 𝕐), is a usual   norm on 𝒯(𝕏, 𝕐). 

1.14 Definition [10] : Let 𝒯: 𝐺 → 𝕐  , 𝐺 ≠ ∅ ⊆ 𝕏 × 𝕐 is operator defined to be linear in 2-times if it is accept the two condition 

below: 

 𝒯(𝔳 + 𝔰, 𝒻 + ℊ) = 𝒯(𝔳, 𝔰) + 𝒯(𝒻, ℊ) 𝑓𝑜𝑟 𝔳, 𝔰, 𝒻, ℊ ∈ 𝕏, 𝑠. 𝑡. 𝔳, 𝒻 ∈ 𝐺𝔰 ∩ 𝐺ℊ 

 𝒯(𝛼𝔳, 𝛽𝔰) = 𝛼. 𝛽. 𝒯(𝔳, 𝔰)𝑓𝑜𝑟 𝛼, 𝛽 ∈ ℝ, (𝔳, 𝔰) ∈ 𝐺. 

1.15 Definition[10]: A  normed operator 𝒯   in 2- times is defined to become bounded if there exists a number 𝒞 > 0 , s.t.    
‖𝒯(𝔳, 𝔰)‖ ≤ 𝒞. ‖𝔳, 𝔰‖  𝑓𝑜𝑟 𝑎𝑙𝑙 (𝔳, 𝔰) ∈ 𝐺. 

1.16 Definition [10]: Suppose that 𝒯 is  an operator which is bounded ,subsequently the numeral ‖𝒯‖ = inf{  𝒞 > 0 ; ‖𝒯(𝔳, 𝔰)‖ ≤
𝒞. ‖𝔳, 𝔰‖   𝑓𝑜𝑟 (𝔳, 𝔰) ∈ 𝐺} is defined  the linear operator of norm  in 2-times 𝒯. 

1.17 Definition[10] : Suppose that 𝕐  a space  of norm and 𝐺 ⊆ 𝕏 × 𝕏  is  a  set  of norm in 2-times . The  Symbol  by 𝒯2(𝐺, 𝕐)  
is denoted the system of all linear operators which is bounded in 2-times form G 𝑎𝑡 𝕐. Specially  ,the system 𝒯2(𝕏, 𝕐),whether  𝕏 is 

a generalized space of norm in 2-times and 𝐺 = 𝕏 × 𝕏.  See 𝕃,𝕂 ∈ 𝒯2(𝐺, 𝕐)  and satisfy two conditions:  

 (𝕃 + 𝕂)(𝔳, 𝔰) = 𝕃(𝔳, 𝔰) + 𝕂(𝔳, 𝔰), ∀(𝔳, 𝔰) ∈ 𝐺; 

 (𝛼. 𝕃)(𝔳, 𝔰) = 𝛼. 𝕃(𝔳, 𝔰)𝑓𝑜𝑟 𝛼 ∈ ℝ, (𝔳, 𝔰) ∈ 𝐺. 

1.18 Definition [1] :We  will symbolize 𝑙𝑝 = 𝑙ℕ
𝑝(ℝ), 1 ≤ 𝑝 < ∞     ∶the space of real numbers of p-summable sequence.  Reworded  

that 𝓊 ≔ {𝓊𝑘}𝑘=1
∞  forms a sequence of real numbers  ∈ 𝑙𝑝 , we defined  ‖𝓊‖𝑝 ≔ (∑ |𝓊𝑘|

𝑝∞
𝑘=1 )1 𝑝⁄ < ∞. The dual space of 𝑙𝑝 is 𝑙𝑝

′
, 

1

𝑝
+

1

𝑝′
= 1. 𝑇ℎ𝑒𝑟𝑒  are several n-norms on 𝑙𝑝 explained below  
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‖𝔳1, … , 𝔳𝕟‖𝑝
𝔾 ≔ 𝑠𝑢𝑝

𝔰𝑖∈𝑙
𝑝′ ,‖𝔰𝑖‖𝑝′≤1

|

∑ 𝔳1𝑘𝔰1𝑘
∞
𝑘=1 ⋯ ∑ 𝔳1𝑘𝔰𝕟𝑘

∞
𝑘=1

⋮ ⋱ ⋮
∑ 𝔳𝕟𝑘𝔰1𝑘
∞
𝑘=1 ⋯ ∑ 𝔳𝕟𝑘𝔰𝕟𝑘

∞
𝑘=1

|  

‖𝔳1, … , 𝔳𝕟‖𝑝
𝐻 ≔ [

1

𝕟!
  ∑ …∑ 𝑎𝑏𝑠 |

𝔳1𝑘1 ⋯ 𝔳1𝑘𝕟
⋮ ⋱ ⋮

𝔳𝕟𝑘1 ⋯ 𝔳𝕟𝑘𝕟

|

𝑝

∞
𝑘=1

∞
𝑘=1 ]

1
𝑝

  

‖𝔳1, … , 𝔳𝕟‖𝑝
𝐼 ≔ 𝑠𝑢𝑝

𝔰𝑖∈𝑙
𝑝′ ,‖𝔰1,…,𝔰𝕟‖𝑝′

𝐻 ≤1
|

∑ 𝔳1𝑘𝔰1𝑘
∞
𝑘=1 ⋯ ∑ 𝔳1𝑘𝔰𝕟𝑘

∞
𝑘=1

⋮ ⋱ ⋮
∑ 𝔳𝕟𝑘𝔰1𝑘
∞
𝑘=1 ⋯ ∑ 𝔳𝕟𝑘𝔰𝕟𝑘

∞
𝑘=1

|  

Also let ≔ {𝔰1, … , 𝔰𝕟} ∈ 𝑙
𝑝′ , we have  

𝕗𝕐(𝔳1, … , 𝔳𝕟) ≔
1

𝕟!
∑ …∞
𝑘1=1 ∑ |

𝔳1𝑘1 ⋯ 𝔳1𝑘𝕟
⋮ ⋱ ⋮

𝔳𝕟𝑘1 ⋯ 𝔳𝕟𝑘𝕟

| |

𝔰1𝑘1 ⋯ 𝔰1𝑘𝕟
⋮ ⋱ ⋮
𝔰𝕟𝑘1 ⋯ 𝔰𝕟𝑘𝕟

|∞
𝑘𝕟=1    ,for (𝔳1, … , 𝔳𝕟) ∈ 𝑙

𝑝  .Further, we have |𝕗𝕐(𝔳1, … , 𝔳𝕟)| ≤

‖𝔳1, … , 𝔳𝕟‖𝑝
𝐻‖𝔰1, … , 𝔰𝕟‖𝑝′

𝐻 , and 𝕗𝕐 is bounded on (𝑙𝑝, ‖. , … , . ‖𝑝
𝐻) for ‖𝕗𝕐‖ ≤ ‖𝔰1, … , 𝔰𝕟‖𝑝′

𝐻 . 

1.19 Definition [1]: The system 𝒳∗ of all multilinear functionals  on (𝕏, ‖. , … , . ‖) in 𝕟- times which it is bounded. Defined by 

   ‖𝕗‖ ≔ inf{𝒞 > 0} or equivalently  ‖𝕗‖ ≔ sup {|𝕗(𝔳1, … , 𝔳𝕟)|: ‖𝔳1, … , 𝔳𝕟‖ ≤ 1} ,determines  a norm on 𝒳∗. 
 

2. Linear Operators and Functionals  which are Bounded on Normed Sets in 2-times and on Normed Spaces in  𝕟 - times  

2. 1 Theorem [10]: Suppose that 𝒯 linear operator in 2- times which it is bounded .Then we have  

a.‖𝒯‖ ≤ 𝒞  for 𝒞 ∈ 𝒫(𝒯) = {𝒞′ > 0; ‖𝒯(𝔳, 𝔰)‖ ≤   𝒞′. ‖𝔳, 𝔰‖ 𝑓𝑜𝑟 (𝔳, 𝔰) ∈ 𝐺}; 
b. ‖𝒯(𝔳, 𝔰)‖ ≤ ‖𝒯‖. ‖𝔳, 𝔰‖  𝑓𝑜𝑟 𝑒𝑎𝑐ℎ (𝔳, 𝔰) ∈ 𝐺 ; 
c. ‖𝒯‖ = sup{ ‖𝒯(𝔳, 𝔰)‖; (𝔳, 𝔰) ∈ 𝐺, ‖𝔳, 𝔰‖ = 1} 
           = sup{ ‖𝒯(𝔳, 𝔰)‖; (𝔳, 𝔰) ∈ 𝐺, ‖𝔳, 𝔰‖ ≤ 1}  

            = sup{ 
‖𝒯(𝔳,𝔰)‖

‖𝔳,𝔰‖
; (𝔳, 𝔰) ∈ 𝐺, ‖𝔳, 𝔰‖ ≠ 0}  

2.2 Theorem  [10]: Suppose that  G is a normed system  in 2-times with  𝕐 which is normed space , then (𝒯2(𝐺, 𝕐), ‖. ‖) is the 

space of norm. 
2.3 Theorem [10]:Suppose that  𝕐 is a space of Banach  with G is system of norm in 2-times ,then 𝒯2(𝐺, 𝕐) defines a space of 

Banach. 

2.4 Corollary [10] :Suppose that  𝕐 is a space  of Banach with 𝜘 is a symmetric system of norm in 2-times, then 𝒯2(𝜘, 𝕐)  is a 

space of norm  which is symmetric sequentially complete in 2-times  and take the property :  ‖𝕃,𝕂‖ = ‖𝕃‖. ‖𝕂‖  for 𝕃,𝕂 ∈
𝒯2(𝜘, 𝕐). 
2.5 Proposition [10]: If G be a system of norm in 2-times, the set {‖𝔽𝕟‖; 𝕟 ∈ 𝑁} which is bounded , 𝕐   a space  of norm and 

the set {𝔽𝕟; 𝕟 ∈ 𝑁} ⊂ 𝒯2(𝐺, 𝕐), then ∀(𝔳, 𝔰) ∈ 𝐺 the system {‖𝔽𝕟(𝔳, 𝔰)‖; 𝕟 ∈ 𝑁}  is- bounded. 

2.6 Theorem [10]: Let 𝕐  a  space  of norm and  𝕏  is a generalized space of norm in 2-times    . When  

{𝔽𝕟; 𝕟 ∈ 𝑁} 𝑖𝑠 𝑏𝑜𝑢𝑛𝑑𝑒𝑑 𝑠𝑒𝑡  𝑎𝑛𝑑 ⊂ 𝒯2(𝕏, 𝕐) which is pointwise- convergent to ℱ, then 𝔽 ∈ 𝒯2(𝕏, 𝕐). 
2.7 Theorem [1] : The three 𝕟- norms on 𝑙𝑝 , viz  

‖. , … , . ‖𝑝
𝐼 , ‖. , … , . ‖𝑝

𝐻 , 𝑎𝑛𝑑‖. , … , . ‖𝑝
𝔾 , are equivalent . 

2.8 Proposition [1]: Suppose that 𝕗 is a multi-linear- functional in 𝕟 –times on (𝕏, ‖. , … , . ‖) Which is bounded, then 𝕗 is anti-

symmetric , in order to 𝕗(𝔳1, … , 𝔳𝕟) = 𝑠𝑖𝑔𝑛(ℴ)𝕗(𝔳ℴ(1), … , 𝔳ℴ(𝕟)) , where 𝔳1, … , 𝔳𝕟 ∈ 𝕏 . 

2.9 Fact [1]: Let (𝑙2, ‖. , … , . ‖2
𝐻) be normed space in 𝕟 -times. For fixed linearly independent 𝕐 ≔ {𝔰1, … , 𝔰𝕟}  ∈ 𝑙

2, 𝑡ℎ𝑒 𝑠𝑒𝑡  𝕗𝕐 

is the multi-linear- functional in 𝕟 -times explained in  definition 1.18 .Then 𝕗𝕐 is bounded on (𝑙2, ‖. , … , . ‖2
𝐻) with ‖𝕗𝕐‖ =

‖𝔰1, … , 𝔰𝕟‖2
𝐻. 

2.10 Proposition[7] : Suppose that  (𝕏, ‖. ‖) is a space of norm for real numbers ,where 𝕕 ≥ 𝕟 , 𝕗 is a multi-linear- functional 

in 𝕟-times which is bounded   .Then ∃𝓌𝕗 ∈ 𝒯(𝕏, 𝕏
𝕟−1), 𝑠. 𝑡.  𝑓𝑜𝑟  (𝔳1, … , 𝔳𝕟−1 , 𝔳) ∈ 𝕏. 

𝕗(𝔳1, … , 𝔳𝕟−1 , 𝔳) = (𝓌𝕗(𝔳))(𝔳1, … , 𝔳𝕟−1 ). Moreover  ,‖𝕗‖𝕟,1 = |𝓌𝕗|𝑜𝑝. 

2.11 Theorem [7]: Suppose that  𝕏  is a space of norm for real numbers ,where 𝕕 ≥ 𝕟 .Then the (𝕏, ‖. ‖) space of dual in 𝕟 – times 

is 𝒯(𝕏, 𝕏𝕟−1). 
2.12 Theorem [7]: Suppose that 𝕏 is  a space of norm for real numbers ,where 𝕕 ≥ 𝕟 .Then the (𝕏, ‖. ‖) space  of dual in 𝕟-times 

is – space of Banach. 
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