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Bijective Lep 19,2018
let fesckw bebijective Thentheinverse f W V exists

Isf linear

choose witkew then Fy qeVs.t flu 1 4 fluky

Then ffv.eu fCY1cfCu and flcyl cfly feet

apply f f fly in f failtflul and f flu cy f Kw
cf Cm

3 Very _f Iw 1k

f Ivylefkur

E af Poum 717111121 gait x'gk multwith xD
i injectivebutnot surjective

backward shift on Fb Xuxa Xs l Xz Xs

not injectivebutsujective

Bijective feflyw are called isomorphisms

If thereexists an isomorphism between VandwithenVaudWave
called isomorphic andwewrite VEW



then let VaudWbe finite dimensional vectorspaces Thenthey are

isomorphic if andonly if dimk dimW

Ref let f V w beau isomorphism choosebasis y hi in V

Claim flu flat is abasis of W

checkbinindep E.cifly 1 0

3 f f civil O f f Ficivil civi f 101
0

3 all q's are zero coinof f I

generating choose new

let f w Ciri II w flut f.E.iq f Eh a fly.li
sdimV dimW

supposedimV dimW u

choose abasis y he of Vaud w w of W

According to previous lemma 7 an isomorphism f V ow s t fly w

i e f C civil g fly I Eh CiWi

f is bijective since f C civil Ei Ciri 0



Usually exceptif V W o and dimkdimW 1with F 0.13 there

aremany isomorphisms

Isomorphismsthat donot depend on arbitrarychoices e.g basis are

called canonical or natural isomorphisms

otherwisetheyarecalled non canonical or accidental

Exofaccidentalisomorphis

considerdim ku andmaps f V V choosebasis Ey 43of Ydef

isomorphism f by fly Kui where 4 hi isthedualbasis
basisofV

But f is different if we choose different basis
Ex drink 1 basis Ev of V forany Voy 0 dualbasis and

isomorphism f s t f 4 141 7

otherbasis CY CFO Kl t 7 dualbasis c v

CEF
c 4 641 1 1 7

isomorphism Ikr I c v

or fTy c 2

EX.ofcauouiaatisomovph.is

consider dim ku andisomorphism V V doubledual



doubledual contains tin fetes from V to F
et

def isomorphism E V V to v It ft
in

seebelow F

or E v _v with v f flu fer
in

C I EF

now foreach v elul is linear checkthatindeedemapsintoV

take f if CUH c ice EI then L fc f tczfzi fif.xe.fr Iv
Elul

g.ua qffv7tczfzlu
c v ff 1 czu Cfz

also e is linear since E c v 1cm f f auteur

f liu c flu I c fly
c v ICH talk A

Is can isomorphism

let y u bebasisof V EvY in basis of V dualbasistoV
u run bebasis of V dualbasisto V

thenthemap civ qui is an isomorphism clear

thismap is E since dualbasis vi kjkSij

Ely civil ciy.tt lujlEcj y iEciui
t

3 Ely Vj dualbasisy.tt fy1 gij



Eis au isomorphism that doesnot depend on basischoice

Dualmapi

let f V W belinear Their dualmap f W V isdefby

f fu v w flu the V
C F E F


