



































































































































Jession8
sideremark arrangementsofsubspaces Loot 1,2018

let k Vu c V and V f VukV besubspaces
Y

we are interestedin theirarrangements e g line IVland k

Itami III plan idimv.nu nor
not din link O

we say 4 K and K i K are identicallyarranged if thereis

a linearisomorphism f k V s t f Vi Vi

When an K andV identicallyarranged

needdinV dimK l since f isomorphism

Is this enough Yes we can construct f by choosing basis y um ofY
andEv uh of Y and we extendthem to bases

Vu um umu ru of V and 4 um um un of V

Then def f by fly I y is an isomorphism

Y andY id arranged 7 dink dimK


































































2 2 Y K c V and Y K c V subspaces

again need din V dimV and din k dimK

C alsoneedstomap Krk into V n k
alsoneed dinYn k dimY n k

Wesay K and K are in general position or intersect transversal41 if

dimYak is minimal ordim4thmaximal given therestriction

dimKrk din k th dink tdinVe

e g lineandplane in
1123 are in gempos if theydon't intersectexceptat0

most pairsof subspaces arearranged in genpos

wehavedef differencebetween zero and non zeroangle
again forangles weneed innerproducts

2 keepdim4 dink dinV fixed

if dinY t din k 7 din V thenKandK areingempos ifdimKtv dimV

fdinka K Z dimV dinki k

if dinV tdink a dinV thouKand K areingaspos if dim link O

diuKtK c dimV dimYak



Now a fewmorestatements about direct sums

characterizationofdirect sums sunofsubspaces

Thu let 4 K c V be subspaces with EiVi V Then

f Vi Vio n I Vi Eo k le ioen
a

directsun
dimVi dim

Info Hw

direct suns are related to projectors

Def pe 14 is a projector if p p p_pop

let VI Vi begiven ii e any v canbeuniquelywritten as V IIywith y cV
def pj f Vi y pj isclearly linear pj pj pipj O forHj

pi id and Vi im pi

Thisworksalsotheotherwayaround

th let p pn e 14 beprojectorswith pi id andp pj for

all i j Then V inpi

Puff Hw



directsums formappings

k i.IOVi W Wi f e fly w s t.fm cWi thenwe

call the inducednapping fi Vi Wi and weunite f it.O.fi

I 7 Quotient spaces
mum

let Me L be a subspace EEL

translationof Mby e is et M Eton melt linearsubvariety

affinesubset
e g

h etM

µ note AM is nota subspace unless LEM

e

Amina let M Mz CL besetsspaces l lz EL Then

e 1M ez Mz Me Mz M and E GEM

Pref let me e ez EM

e 1M htm men let M e motu well

any n EM
s l 1M let Me mo la le

g
mo In O vie mo notMi

M

motM l let M Mz O EMz mo EM not M M M O


