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Pk X é IR cnd Conasdey
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Now, let b= A X e R
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% SVD vs E{:,-eu.u-aﬂaz Decmpw:'hbn
Let A € RI™™ be o(.iajo'nafija.éle,
(.e., 3 the Q}j%w-auz_ olzmposi/'r'mi
A= XA X
Nofe: where X =L%X: - Xm] € c”

ANAA” - MM

Even'f N\ = diag (A, -, Am) € €

AeRﬂr”Sa’HS‘f in A X: = AO X ’ .=|,'";m
s vl I J@ J 7
% eqvecs
moy be AX =X/
eaple-  Note thal the b;ﬁmve.u"’afs {)1(1,--;)("3
vdeed!  form a basis of €™, bt net
EX. o—(7 Ne@ASON orthonormol om 76«1/\&,0
A"[\ o). unless A_*.': A (ume +ﬁ#2
Here ATi= () = AT
WJugaIl 'b;vas:HM df A€ (i:mm
“wnibanity i o goeralisation of
Hsymmzc,a l\.
wWith the uﬁwuuQMe, decompotion
lb = A X Coum be S;MPL;J—I'C_A 00
E =«/A\A% vfag{lb'—‘x’llb
diagonol X=X x
change vf boocs a.i.au; !
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So, we o pwmmoniie oo follgus -

¢ SVD: Wae Two dffei ONB's U, V
omd Wirk for amy matiix .

e EIGq: Y one basco (el ONB
gennal ) amd wirk oy for sguore

malonces |

#« Matw x Propenfieq via SVD
Let A € IR™",

P:= maon (M, )
r:=H# nonzero /u'nju.(’.muuLuu
< .

Thwm roamk (A)=1r.

( Provf)) Let A=UZ VT
Snee U,V me O‘Ttlm_jo'nai molad e ,

T oAl 0£ vomle .
}::gu_, m%lcm: Yomk (Z.)
= # nonzero diagonal

Reeoll <
W, -, \V\r> =r
1= spomfum, -, Uy TS z
Thee  ramge (A) = < Wy, -, Ur D
Ml (A) = < Vver, o U )
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(Proof) Since X ER™ o Magomal uith
OV‘LQ Y monzgero -wdw'.e,o)
Y‘MS&(Z):- <e-|,"', eyr) C IRM
& rmge (A)=<wmy, -, uy> C R, V

On the other howdh, W o dosn thak
for oy vedor X € R" s.t.

T
)& = [o/ 0, T 0/ )(r.‘_\)"', X“] )

\.———N

v-€ ., OAMa meunb
be of the free "V X, X € nall(T)
e Ml (A)= < Wy, L WY CR

Y 4

(A 2
+--ta

The LA, =0y ||A|IF=\/G;

(Prrf) Sinee U,V ore OYtlwsma.Q,
AN, =1l S 1l, = max {logi§=07 /

lSj.‘.r

The Probemiuwo morm wo aleo vwvariond
w.rt.rotolions( ortho. matiwx Muwpl.'mf:m)
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Hewa, Al =11 Z1lc = Jv.%---w-f///

Tlwm The nonzero s.'nanM.. vzdeo aB A
org the Aguonre rools of the nonzero
eigenvnlues € A'A o AAT.

(Prosp) ATA=(UZVT) (VZVT)
=VZ'Z V'
&S (ATA)V=V(ZTZ)

* diag (,07,0,,0)
& R™"

So, the wl’s o} V oae the exgenvectorsof ATA
omd TWeir momzer evgual's me ¢32,---, o=°
me shhow— Sc‘vw'alMl'a Thet the col’s

of U ane tha eigenvec’s of AAT, omd

PR

Haall NoM 22r0 %W-Q'.S LYY I At ///
T AT=A = @A) =2 (A)]

(ng) HW#3 Prob3 soua:
symmetmne makt « Hao
m—md esgemvalues m:%tm
ugenvec's form om ONB,
So, A= @GN Q' , @:ertho, N\: deag

=@ [Alsgn(n) &
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where | A| = ['}‘“..‘ © }

0O Il
san(f\) := S 0“)._ O
() [ O syl

Now, :t's deon thal @ sgn(N) &
th'\oogcv«al lg @ vo dr‘th-oamaﬂ

?
I (@ sgmin)(@ s«r«(m)
= @ s (M) Sgn (M) @
~Q~Q = Iwm -
Ses A=@Q INl (@sg(n))
UE T a4

Thw For A€ R™,
| et (A) | = -Tr = 7 L

(Pm{;) We llw-e.‘l'lae.-for%oun -Fauts
- deX (A B) et (A) MCB)
+ dek (A7) = owt(A) "
« def (diog(os,~0m)) =TT
. For oy @: orthogmal loui?(@)l—i
whiy? et (87@) = olet (B7) - et (@) = (dat(@))”
=det (D) =1 . so, |[db(@)|={ v
Them, | ek (A)| = | det (VI VT)| = |dat (2D |

= TT o ///
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