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In this paper we study t h ~  separation propeity of two different forms 
of the Dirac differential operator 
(i) Lu(x) - i-'cz.grad u(x) +. p(x)u(x),x E R~ in the Hilbert space 

H, = L , ( R ~ ) ~  and 
d 

(ii) Gu(x) = i-'B-u(x) + v(x)u(x), x E R in the Hilbert space 
dx 

The telm "separation" and many results of the separation of 
differential expressions are due to Everitt and Giel-tz [5-81. They obtained 
the separation property of the Sfulm-Liouville differantial operator 
P ( y )  =: -y"(.r) t- q(x)y(x) jn the space L,(R) where q(x) is a real valued 
function, they studied the fallowing question: 
If y(x) G L ~  (R) and - y" (x) -I- y (x) y(x) €L2 (R) then, what are the conditions 
imposed on q(x) must satisfy that imply y" (x)  EL^ (R )  and q(x)y(x) EL~(R)? 
The problevrls of separativity have been attracted by many mathematicians 
such ,as Biomatov [2-41, Zell el [15] and Mohamed [lo - 141. Separation 
for differential expressions with matrix coefficient was first exanlined by 
Bergkraev [ 1 1, He has obtained the conditions on q ( x ) in order that the 
Schrodinger operator 

S[l l /  == - A u @,) + q  6) u(x), x E R "  
C be separated in the space L, (R) , f2 c K where A is the Laplace operator 

in Rn and q ( x ) is an m x in positive Hermitian matrix . 
The Hilbert space H = L2(R '7' denotes the space of all vector 

functions 

















Re <: i-'8u,vu" >4 ICII.IIvu1II. ( 2 5 )  
Substituting from (2 I), (24) and (25) into the equation (20), we get 

Ilvu 1 1 2  llcu l llyu 11 + I I u  lI(llv I z l  I l  + llvu Ill) a 

By using the condition (19) , we obtain 

llyu I I  IIGL{ 11 + y ll~l  I 1  
Since Gu := i " ~ u '  i. vu . 

Thus l l B  ' 11 l l G u  11 + l l vz f  11 * 

From the ecluatioil(26) the last equation becomes 

I I L ~  tr ' 1 1  2 I ( G U  1 1  -t- y /lu 11 . 
Frorri the inequalities (26) and (27), we get 

I ~ B  u ' 11 -I- I I V U  11 5 3 I ~ G U  11 -F 2 y 1 1 ~  11 . 
Lei; hi, = max {2y,3) , we obtain 

1 1 ~  u + ll\)ll 1 1  5 3 ( 1 1 ~ ~  11 + 1121 11) 
Then, the coercive estimate ( I  8) is valid and so the Dirac differential 
operator of the forrn (2) is :;e:pasated in the Hilbert space H ,  = L,(R)' under 
the condition ( I  9) . 
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