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Exercise 1 (Partial Orders): (2 Points)

Consider the relation C C R>q X R defined as
(a, H)E (&, V) = a-b<d-b.

Prove or disprove: (R>g x R>o, C) is a partial order.

Exercise 2 (Complete Lattices): (1 + 1.5 + 1.5 Points)
Let (D, C) be a complete lattice and let < C D x D be defined as
d=<d <« dCd.
a) Prove that (D, <) is a complete lattice!

b) Let S C D and let further UcS denote the least upper bound of S with respect to the order C and let M<S
denote the greatest lower bound of S with respect to the order <. Prove or disprove:

VS CD: ugS:l‘ljs

c) Let Lr denote the least element of D with respect to the order C and let T < denote the greatest element
of D with respect to the order <. Prove or disprove:

lc=Tx<

Exercise 3 (Monotinicity): (2 + 2 Points)

Let (D, C) be a complete lattice. We say that a function f: D — D is supremum preserving if for every ascending
chain S we have that

f(usS) = u{f(d)|deS}
a) Prove or disprove: Every supremum preserving function is monotonic.

b) Prove or disprove: Every monotonic function is supremum preserving.



