Lecture 15

Wednesday, February 12, 2020
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Last e, we (ouul the crgcnmlow) cund 2igenspaces of [ é% Usthg
Cvzrro{fnafos. In pa.r‘b‘c»\lar, o‘un‘ca.l of £Mo(mj t‘Kc a‘gcnw»lw.s a«o( eglnspaip
,{ (,) we (uun«l tle ecﬂ-ca«vdw and e enspacs A;ﬁ madeix A=C1£JJ3,
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?Cu@v’«f aued fg;f‘ma.hc One. Can use & for cuny pmé/uu The dravyback s
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For Lum«/)[c, we had b Lind ojwve X)) /0’3(,»1;/1%00 o 4x4
matrin. I/g ,( were o ﬁnmr map  from Msm (L) 1 MéU(R)/ e
wodl heve b Aed with «  Ix9 nddin The p&er_ Size 015 matrie A
ests more calolatins, Now we will we o ewcdinate ~free wetlod .
Tl/us S5 a Jtruf wd‘bd am«mg yfm(glxﬂj Hom fiuz d'sz'b‘wm ”If denw.(cces.

We ko that A 3 called an eganvala 4 L the spa

E = §v&V: fol= v S
G efgqu thaw 103 In ofher words, A & an <genvelue o0 Lo e
Chn gww{ a velbr €V, v o sud thal ﬂ’-’): Av.
For thi easm, we will gloe the qua‘l‘fm
g =

for two twmkrowns ) EF and vEV, v$0.

We call d\a maﬂwd a dired metlosd. Al the (Cr;t ﬂ[ena—, b geems
oA & clve o equation for dwo urkrasing One can crpect thet ther
are m{mz[wg rauy soludanns A ad v, However, we wrll see that for

Amvst‘ ‘va A, Vu{‘vf‘ v L\AA + Le Teso /wlu'ol\. I3 M'[' acccfl‘d/e 041.{(7
a Pw values cf A can Jie a nowven vede . Thece are The eﬁmm/u,—
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Et‘j ovwa{ e and ugm\ruﬁv’s e f/)ea:al (and A@l/(ué) prean of in)CofMa,‘l’om
about a /&“nw maap, /lz\(,ﬂ are Widdon in the vy and a;wc//ﬁ requite @
Cmum&m.l;[t ampunt q( Cm/m‘lfni't‘m To (:(M{ . One we ,fW( ﬂxem, we can
wse thowe 1o belter understand the «eﬂ«%f rap.

Let ws ge back & the proue,m We want t solve for AER and
v EM, R), v#0 suck that

{—CV):/\U-.
Weite U [z. j]
The A 4
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We waut to golve for A eR, and v= ij]%[;’ :] fFrom the efuafrm

B R
< a ¢ 4
Thes ez{w?l'fm B oequiva lent
[A «61 _ [/\4 Ab]
T a Ao Ad

T e efuivalent to fmlvaﬁ « syston of 4 epudong:

d= da (1)
o b= Al @)
(D). S V)
e = 2Ad (¢)
Frome the  fecond and fled equﬁau, we get
(+A)b =0, c2')
(4N e = O, (3')
From the frst and _FD;«.PHV equiton, v get
(A-1Dd =0 (')

From equatrons (1), (), (3'), we observe that for mofl valees of A, e
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ﬂef b=¢=d =0 Cehcc’d' when A= =) o A.—;I). Thew a s also e?a.e/
to 0 becade a=d4 The case A+ 4| Jives = trevied  vector

a 3 o °
[ 4= 0]
c 4 o 0
TL\G 18 h_o't w,«ai' we  are [UOL(’"-J ,Fw‘ 1—'\ oH\u’ LJWJS, dkd )\ wlu\(jt

S nei thar -l wor [ r_w_'f an .Cloluva/u g-]P /Jf Thete are d‘né

fwo candidates ot wgcu.vmlw- A= | and A=-1 Lld us examine them
n o(,e,i‘za’(.

m A= {:

fgctem @) hecome

d = a
b = b
- = c
a4 = d

wl»cc}» ﬁc“vm b:—. c=0 ) A= 0’. 'T/\un s o a)‘h{]‘raa’n’f on a auolo(
oHsu TL.ML a=d. l’UL. 3&t

~ [a 0]
fU‘.—-
0 =&
wheth € nonser q oa i chosen 15 be momweny . Mjwa, A=1 &
indeed an uge»\v«l% of ﬁ The com;pom(rv eigenspale

R A D R B £ P |

m A= —|:
f«asfem (L) becones
d= —a
b= —b vl ¢ Lz{uiu«,[avd fo o=-d.
- = -¢
a = ~d
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Tz\uc, 5 o amﬂt(‘mn‘l' m b oand c. ﬂw{c(a/e,

A [a L]
C —a
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L) e
e[ 5100 00 0))

* Dt’a.ﬁomw((%aua /&‘near Mmaps -

A Linear néap f& V— V) wLWe, Vg a vechw space oveC F, (s sed
-(70 bé, dtfcgohﬁjfl—al.(t_ CF e of 't'ltz, ﬂanmej x Due:

)V can be d{cm\,oored imto  d-dimensoned invariant subgpaces :
V= V( ®© VL@“'@\/\,
.'Z) I} A“ M, ame ) A are  distind z?ngcluc; o;{,’f Thew
V = E,\ & E‘\L@D,.,@ EA .
t k
3) There S a basrs P by, v, v, 3 a;@ V) cwch that eack v,
i$ o Lifenvechy of }

Stalenents 0N,2),%) are equivale»t, 77{ e (S Vue, 5o are the olhers.

IS’ me i falsr,, So ave (’Lw, oﬁ«cl‘;' We wi([ cowfdw Some eump{&(

nexd time

Lecture 15 Page 4



