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Linear Algebra — Part ss

spec(A) < C (fundamental theorem of algebra)
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<'> Consider xel  and AQ(E
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Definition: ([_:h: column vectors with h entries from ((H >€(I: >

q:hnx\n: mafrices with m x n entries from (]: ((c L—1> €(D'Lx7.>
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Operations like before: (x,) + ()’1) . — (XH}QB
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Properties: The set ([: together with + , «is a complex vector space:

€)) (G:h’ +> is an abelian group:
() U+ (v+w) — (U\+V) + W (associativity of +)

(2) vio =v with 0= (O> (neutral element)
0

(3) V+(—v) = 0 with _v:<-;\/1> (inverse elements)
-V,

() Viw = W4V (commutativity of +)

(b) scalar multiplication is compatible: +: ( x q:,h —> G:h
(5) ’)\(/u V) = (7\'#}'\/

(¢) 1.v =v
(c) distributive laws:
(7) 7\-(V+w) = AV + AW

(g) (’7\+/A)-V = AV +/\A-V



7~~~ same notions: subspace, span, linear independence, basis, dimension,..
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Remember: 1 1 ': n
e1: <o> €, = o> e, €, = 0 basis of ([,
0

— dim(C’) = n <o|mn(<[l) '1) %
\

complex dimension
P
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Standard inner product: W, ,VE (]: : <U\,V> = WV BV + et U, Y,
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standard norm — uU\" = \l<U\,U\> = \J|U\1|1+--- +

Example:

”(1)“ = l|a.|1+|-1|1‘ - [



