Section I.l.s — L/‘near Operaz‘ ors

X Linear Transformation
~ function which preserves /linear combinations
~ deterrined éy action on basis vectors ( eﬁg—craz‘eﬁ
~ rowws of malrix are Zhe /mage of” basis vectors
~ determinant = expansion voliume ( Zriple prodacf>

~ ptltilinear (2 Sets of bases) — a tensor Ly

A C/zanﬁe of coordinates
~ Zwo ways of z‘/w‘n(//ng about transtormations
both y/e/a’ 2he same Cransformed components
~ active:  basis Fixed, physically rotate vector
~ passive: vector #ixed, physically rotate basis
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X Transtormation malrix (active) — basis vs. Components
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~ K5 orf/)ogona/ £ ‘/9re5er\/e5 2he metric ' (has the same Forn before and after)
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~ e?a/\//enz‘ defintion in Lerms of components:
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(metric imwvariant wunder rotadions i+ 3: g/>
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~ Starting coith an orthonormal basis: g =71 9y =&y (R:rj%:: R:: (R:r
* Symmetric / antisymmetric vs. Symmelric / orthogona/  decopposition
~ recall complex numbers U= P+ L (o*= P ((}75)*: —if
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~ Sirlar behaviowr oFf Symmelric / anf/Symmeir/c mad rices M ariér @y ‘”’ L rix
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* illustration of” symmetric malrix S with eigemvectors v, eigemvalues N

A S/AM/./a/‘/AZ(y transforsr - c/lange of 5&5/‘5 (fo a//.aj/ona//‘ze 4)
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* a symmetric malrix has real eigemvalues
Sv=Av V18 v = ATy
VTS = VT VTS v o= RV
~ what about a antisymmetric,/ orz‘/zogona/ madrix?
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A e/‘gem/ecz‘ors of a Symmelric. madrix eoth distinct e/‘ﬁen\/a/aes are orf/;ogona/
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arbitrary madrix
orfhogona/
SyMMeir/‘c

diagonal matrix
orf/]ogona/ (dorcin)
orfhogona/ (range)

A Sl‘nga/ar va/ue a’edompo\sff/on (sSVD)
~ Zransformalion Fror one orz‘/'[ogona/ basis to another
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~ exz‘reme/y wseful! in numerical rowtines
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