Semantics of FO Formulas

Semantics

» Givenavocabulary Ry, ..., R,

e Amodel isD = (D, R, ..., RP)
— D = aset, called domain, or universe
—RPODxDx..xD, (ar(R)times) i=1,..,k

Semantics

« Given:

— Amodel D=(D,R", .., RP)
— Aformula¢
— A substitution s:{x;, X, ..} - D

* We define next the relation:

D |- ¢[s]

meaning “D satisfieswith s’

Semantics

DR, . ) [] 1), o St) DR

D|=(t=t)[s] If s(t) = s(t')

Semantics

DE@UY)ISI| 1D (9)slandD = (¢') [s]

DE@OO) S]] 1fDI=(p)[s] or D= (9") [9]

D|=(=¢)[d Ifnot D |= (9)[s]

First Order Logic: Semantics

D |= (Ox.9) [g] | If foral s’ st. s(y) =s/(y) for al

variablesy other than x, D |= (¢)[S']

D |= (Cx.9) [S]| if for somes st. s(y) = s (y) for all
variablesy other than x, D |= ($)[S']




FO and Databases

e FO:.

asentence ¢ istrueinDif D |= ¢

» Databases:

aformula¢ with free variables x, ..., X,
defines the query:
$(D) ={(s(xy), .., s(x)) | D [= ¢[s]}




