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Abstract  

    In this paper, we introduce new definitions of the 𝑳𝑷- spaces, 𝟏 ≤ 𝑷 ≤ ∞, namely 

the  𝑳𝑷(ℝ𝒏, ℍ𝑵) - spaces, 𝟏 ≤ 𝑷 ≤ ∞. Here, 𝑛 and 𝑁 are natural numbers that are 

not necessarily equal, such that 𝑛, 𝑁 ≥ 1. The space ℝ𝑛 refers to the n-dimensional 

Euclidean space, ℍ refers to the quaternions set and ℍ𝑁 refers to the N-dimensional 

quaternionic space. Furthermore, we establish and prove some properties of their 

elements. These elements are quaternion-valued N-vector functions defined on ℝ𝒏, 

and the 𝑳𝑷 spaces have never been introduced in this way before.  
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  الخلاصة 

البحث   هذا  للفضاءات تعريف  نقدمفي  ,   جديد  𝟏 ≤ 𝑷 ≤ ∞ , 𝑳𝑷  تعريف الفضاءات    وهو 

 , 𝑳𝑷(ℝ𝒏, ℍ𝑵)   , 𝟏 ≤ 𝑷 ≤ يتساويان وهما    𝑁و    𝑛  هنا  ∞ أن  الضروري  من  ليس  هما عددان طبيعيان 

,𝑛يحققان   𝑁 ≥ تشير الى مجموعة الرباعيات     ℍو    𝑛 ذات البعد    الفضاء الإقليديشير الى  ي  ℝ𝑛  الفضاء.  1

البعد    ℍ𝑁و   ذات  المتجهات  فضاء  الى  رباعية.    𝑁تشير  بعض   نقدمذلك    على  علاوةبمركبات  البرهان    مع 

العناصر هي عباره عن   الفضاءات. هذه  لهذه  العناصر  إتجاهية ذات بعد  خصائص  بمركبات رباعية    𝑁دوال 

 لم يسبق أن قدمت بهذا الشكل من قبل.  𝑳𝑷, وإن الفضاءات   ℝ𝑛وهي معرفة على 

1. Introduction   

    There have been a vast number of studies on the real quaternions set ℍ (which is 

sometimes called the Hamiltonian skew field of quaternions) since it has been introduced for 

the first time in 1843 by W. R. Hamilton   [1] and [2]. Technological improvements have been 

provided when the real quaternions are put into practice and it has been studied in different 

areas like geometry, algebra, computer-aided design, and physics.   


