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3.Final Summary
· Im Schlaf

· Beherrschen

· Spick ,
wissen das es existiert

- BASICS-
· Vectors 1 Matrices

· Matrix Zeile zuerst ,
m , Aij=Celem: row i

, colj)

· Special Matrices I
, 0, Diagonal , Triangular ,

Quadratic, ...

· Calculation Rules left - right ,
AB + BA

,
man .

nxp, ...

· Transpose/Inverse A/AA-1 = A-A = I
,
[a]" =At]

· Symmetria/Orthogonal AT = A/A 1
= AT

,
AAT = ATA = I





Vector Spaces
· Vector Space IR3

,
IR , ... over Field IR

· Field IR

· Subspace U EIR" subspace iff (i) 0t0
,
(ii) n,

veU => (n+ v)+U

CiiilaeR
,
neU =(au)tU

· Linearcombination (2) = 1(b) + 2(i)

· Span Set of all LC
, spans(5) .

(i)3 = R2

· Linear (In-)dependence Ind : u ,vo , Dep
:

u , v..
· Spanning Set Span (S)

= Vectorspace

· Basis Span (B)
= Vectorspace + B is (in . ind .

· Dimension # Vectors in Basis of Vectorspace

· CR-Decomposition A= CR
,
<(A) = <(C)

, < is lie , ind. A

· Fundamental Subspaces NCAl= CATC+, NIAT) = C(A)

· Column Space ( (A) = EAx/x + V 3 ,
dimCCA) = rankA = r

· Null Space N(A) = EX 1 Ax = 0 3 ,
dimNCA) = #freieVar

= n - v

· Row Space C(AT) = R(A) = EATX(x + V3
,
dimR(A) = r

· Left Nullspace N (AT) = & X /ATX = 03 ,
dimNCAT) = m - r

# LinearTransformations

· Linear Tranformation F : X- Y is linear iff (i) F(u) + F(V) = F(u +v)

(ii) F(au) = aF(u)

· Transformation Matrix A E) "F
,
A : Rn-- Rm

· Definition Space , Image Space DS : X
,

IS : Y

· Image (Columnspace ImF = (2A)EY
,

was wir erreichen"
11

· Kernel (Nullspace ( KerF = N(A)EX
, i was wir verlieren"

· Dimensionssatz" dimX = dim (CA) + dim NLAI
Il

was wir hatten = was wir erreichen + was wir verlieren"
14
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X (Sei B = AT
,
Dimensionssatz)

X Nur wenn A full rank (regular)
X

X
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