Manifold «€

/\

Hilbert space

€——— (Dot product and
completeness)
N T

l

Inner product space

Banach space
(Norm and completeness)

Normed vector space

{Nﬂr"‘l} (Dot prnduct}
Metrlc space Locally convex spaces
(Distance) (Seminorm)
v /
Topological space Vector space
(open set) (Linear combination)

Overview of types of abstract spaces. An arrow from space A to space B implfs that space\ is also a kind of
space B. That means, for instance, that a normed vector space is also a mejfic space.
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notation:
e S" is set of symmetric n X n matrices
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Polyhedra

N
solution set of finitely many linear inequalities and equalities

/“\( Ha‘\“
Az <b, Cr=d %anach 'ﬂ\iﬂ.’

(A€ R™ ", C e RP*" < is componentwise inequality) '“\ C\o5ca Canvt X

Set l\f‘ ‘R: i\:
gqu'w aled

A e e sethon °§'
a 7~ a“ ol §5\°<§ ces

«\‘ha\' con‘\o In |

polyhedron is intersection of finite number of halfspaces and hyperplanes

Convex sets 2-9

Positive semidefinite cone

notation:
e S” is set of symmetric n X n matrices

e S" ={X € 8" | X > 0}: positive semidefinite n x n matrices
XeS, = 2TXz >0 for all 2

Si is a convex cone

e ST, ={X e€8§8"| X > 0}: positive definite n x n matrices

Convex sets 2-10



