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3.2 Irrelevant Deletions 
A delete operation on a base relation is irrelevant to a derived relation if none of 
the tuples in the derived relation will be deleted as a result of the operation. 

THEOREM 3.2. The operation DELETE(R,, ZFD) is irrelevant to the derived 
relation defined by E = (A, R, %F), R, E R, if and only if the condition GIFD A GY is 
unsatisfiable. 

PROOF. (Sufficiency) If ‘2!YD A $9 is unsatisfiable, then no tuple t defined over 
a(R) can have values such that ‘ZTD[t] and SF[t] are simultaneously true. Assume 
that t contains values such that kFD[t] is true, meaning that the delete operation 
causes the deletion of the tuple t[a(R,)] from r,. Since t cannot at the same time 
satisfy %Y’, then t could not have contributed to a tuple in the derived relation. 
Thus the deletion of t [a(R,)] from ru will not cause any data to be deleted from 
the derived relation defined by E. Therefore, the delete operation is irrelevant. 

(Necessity) Assume that %?* A %’ is satisfiable. Thus, there exists a tuple s 
over a(R) such that ‘2?&] A k??[s] is true. As in the proof of the previous theorem, 
we can construct a database instance d for relations in R such that deleting one 
tuple from ru will indeed change the derived relation. Of course, in this case ru 
initially contains the single tuple s[a!(R,)]. Hence, v(E, d) will contain one tuple. 
Applying the delete operation to d then gives an instance d ’ where the tuple in 
relation r, has been deleted. Clearly, v(E, d ’ ) = 0. This proves that the deletion 
is not irrelevant. 0 

Example 3.1. Consider two relation schemes R,(H, I, J) and R,(K, L), and the 
following derived relation and delete operation: 

E = (W, Ll, WI, &I, (I > J)(J = K)W > 10)) 
DELETE(R1, (I < 5)). 

To show that the deletion is irrelevant to the derived relation, we must prove 
that the following condition holds: 

3JH, I, J, K, L[(I > J)( J = K)(K > 10) A (I < 5)]. 

Clearly, the condition holds because the condition (I > J)( J = K)(K > 10) 
implies that (I > ll), which contradicts (I < 5). Hence, the delete operation is 
irrelevant to the derived relation. 

3.3 irrelevant Modifications 
The detection of irrelevant modifications is somewhat more complicated than 
insertions or deletions. Consider a tuple that is to be modified. It will not affect 
the derived relation if one of the following conditions applies: 

-it does not qualify for the derived relation, either before or after the 
modification; 

-it does not qualify for the derived relation both before and after the modifica- 
tion, but all the attributes visible in the derived relation remain unchanged. 

Theorem 3.3 introduced in this section covers the two cases mentioned above; 
but before we state the theorem, we need some additional notation. 
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