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generalized inequality defined by a proper cone K:

x �K y ⇐⇒ y − x ∈ K, x ≺K y ⇐⇒ y − x ∈ intK

examples

• componentwise inequality (K = Rn
+)

x �Rn
+

y ⇐⇒ xi ≤ yi, i = 1, . . . , n

• matrix inequality (K = Sn
+)

X �Sn
+

Y ⇐⇒ Y − X positive semidefinite

these two types are so common that we drop the subscript in �K

properties: many properties of �K are similar to ≤ on R, e.g.,

x �K y, u �K v =⇒ x + u �K y + v

Convex sets 2–17

Minimum and minimal elements

�K is not in general a linear ordering : we can have x 6�K y and y 6�K x

x ∈ S is the minimum element of S with respect to �K if

y ∈ S =⇒ x �K y

x ∈ S is a minimal element of S with respect to �K if

y ∈ S, y �K x =⇒ y = x

example (K = R2
+)

x1 is the minimum element of S1

x2 is a minimal element of S2 x1

x2S1

S2
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