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Definition.
c X

dowain,

< Y. woywrite /,—-’—

dom(R) := {r € X; 3y((z.y) € R) } and
ran(R):= {pe Y ; 3r((r.y) € R) }
(2) We say that R is functional or a Ir.lrlr.".'rrlrj".u-‘r:r_hun if m-'-‘ﬁg_
Yaevyvz(lz.y) € RA(xr.2) E R) =y = z)
(3) We say that R is injective if
VxvyvVz(iz.z) e HA(p.2) € B) = = y).

(4) We say that K is tolal if dom(R) = X
(5) We say that i s suryective il ran(i) = Y
(G) If R is functional and = € dom( K), we write Ri{z) for the unigque y such that (r.y) € R

(T) IF X' C X, we write RIX":= {(x,) e R: x € X'}.

(B) HRC X x Y, we say that R is a function from X to Y (in svmbols: R: X — Y) if R is lunctional and
{ okl
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Definition. Let R € X x X be a binary relation on X.

(1) The relation R is called reflerive if Yr(z € X — (x,x) € R). CQ

(2) The relation R is called irreflexive if Vr(xr € X — (r.2) € R).

(3) The relation R is called symmetric if Vr¥y((z.y) € R = (y.z) € R). \l)

(4) The relation R is called antisymmetric if Va¥y( ((z,y) € RA (y.2) € R) = 2 = y).

(5) The relation R is called transitive if Va¥yV¥z( ((x,y) € RA(y.z) € R) = (x,2) € R). x

(6) The relation R is called total if Vx¥y((x.y) € RV (y.2) € RV x=y).

(7) The relation R is called an equivalence relation if it is reflexive, symmetric, and transitive.

(8) The relation R is called a partial preorder if it is reflexive and transitive.

(9) The relation R is called a partial order if it is reflexive, antisymmetric, and transitive.
(10) The relation It is called a total preorder if it is reflexive, transitive, and total.
(11) The relation R is called a total order if it is reflexive, antisymmetric, transitive, and total,
(12) The relation R is called a strict total order if it is irreflexive, transitive, and total.
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