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Properties Define Nonstrict Linear Order

(=)

Reflexivity. Vz € A, x < x.

Antisymmetry. (xr =< y) A (y < z) implies (x = y).

Transitivity. (z =< y) A (y < z) implies (z =< 2).

Comparability. Vz,y € A, (x <y) V (y =X x).




Properties Define Strict Linear Order (<)

o Irreflexivity. Vz € A, = (z < x).
e Transitivity. (z < y) A (y < z) implies (z < z).

e Trichotomy. Vz,y€ A, (x <y)V (y <z) V (x = y).




(4,2) = (4,<)
o Irreflexivity
- (z < z)
— -~ ((zexz)A-(x==x)) (def. of <)
<— - (r<2z)V(r=2x)
— true

e Transitivity

(x <y) A (y < z) implies (z < 2)

(2 =2y) A~(z=y) Ay =22) A=y =2))

implies ((z < 2) A =(z = (def. of <)
(z2y) Ay =2) A ~(a

implies ((z X 2) A =(x =

((x 2 2) A =z = 2))

implies ((z < 2) A =(x (transitivity of <)

true




e Trichotomy
r<yVy<zVrr=y
(z 2y) A=(x=y)) VvV ((y 2 2)
AN-(y=z)) Ve =y
“(z=y) A((z2y)V (y 2 2)
Vrr=y
—(z=y) ANtrue Vo =y
“(z=y)Vae=y

true

Similarly, we can prove (A, <) = (A4, <X).

So (A, <) <= (4,3).

(comparability of <)




Properties

A binary relation R in set A:
Reflexivity VzeA, (x,z) €R.
Irreflexivity VzeA - (x,z) €R.
Symmetry (z,y) € R implies (y,z) € R.

Asymmetry z,y) € R implies - (y,z) € R.

A
Antisymmetry (x,
A

)
y) € R A (y,x) € R implies z = y.
v

Transitivity € R A (y,2) € Rimplies (z,z) € R.




