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Appendix A
Abbreviations, notations and
conventions
.
Throughout this thesis the following conventions and notations apply. At a few places
notations may diﬀer, e.g. for typographical reasons or to stay consistent with notations
that are common in the literature.
x

vectors are printed in bold face small case letters.

A

matrices are in bold capital letters.

Aij , xi

elements of matrices and vectors are printed as scalar variables in

x=

italic case, with indexes in subscript.


i

xi

the sum of all elements in vector x is denoted by the scalar x.

1

a vector of elements equal to 1.

ei

the i-th unit vector: all elements are zero, but the i-th element equals 1.

X

sets are printed using calligraphic letters.

|X |
m

denotes the number of elements in set X .

i=1

m

i=1

Xi

the union of the m sets X1 , . . . , Xm .
= {x | x ∈ X1 ∨ x ∈ X2 ∨ . . . ∨ x ∈ Xm }

Xi

the multi-dimensional state space by combining the m sets X1 , . . . , Xm .
= {x = (x1 , x2 , . . . , xm ) | ∀i ∈ {1, 2, . . . , m} : xi ∈ Xi }.

X (x1 = a) denotes the subspace of X , where x1 takes value a.
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I(q)

=

1 if q = true,
0 if q = false.

e.g. I(a > 0) is 1 if a > 0 and 0 if a ≤ 0
a

+

the positive part of a: a+ is a when a > 0 and 0 otherwise.

|a|

the absolute value of a.

a

the ﬂoored value of a (round down).

a

the ceiled value of a (round up).

When the value of a is limited from above and below, the bounds are denoted by:
a or A the upper bound set to a: depending on the context, the upper bound of
a parameter or variable is denoted in uppercase or the over-line-notation
is used.
a

the lower bound set to a.

Variables are denoted by a single letter to keep notations clear and short. To improve
the readability of the models, the letter relates to the deﬁnition of the variable. Variable
names thus depend on the context, but in case of conﬂicting or confusing notations other
names are chosen.

