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. Superiised Leariing .

L. L

.Basiclode

inpuut : K ElRd 3 & = Id. . da )

output : y ε y <
classifscartzon

regresslom

model " y ofe?, f aM.

→y = ⑥ (flr), E ) .

addieave
y = fa)+ ε

- loss functron -lly, a
) ely ,a ) =(

y -ap

ely, a ) = Ily4ay .

- goal : fo = args#( a ,×)~ p [ e ( 4 ,. f(×) ]] .

(ε≤u) .

- predrctzon : fo is usknouwr
. s estunate fo by F .

evrperzcal dTstrrblstzonf = argu,# R [ l ( 4.f (X)] ]Pr=
금 f ( k.Xi )

=

argmn * Ʃ e ( ,f (X=) )

L
.f

.
Linear RegressTom and Least Neighbors .

- Lnear Reg. Model : µ= f 1 = 9β o + 최β zz : Bz ER 3 .

s use least squares " eempeiccal loss = RSS
.

H

RSsβ ) 둘훑잖도각를최조고
- k- Neavest Neghbor .

s Fez- KNkk)Yi. NMefe3 : neighborhood of d .

8 . 3 . StaatisticalPecislouthory .
- Risk 6 Expeeted RedctonEor [EPE)

R (f ] = F .x 7P [ e ( y ,f( ×3] ]= #
[ [ 4-f (×)]=

]

.

= #
x [ F** [ [Y- f(*))( × ]] .

where #
-(( × [[S-f(←3

]

( × ] = π
(* [ ( 4- # (× 1×] )

=

(×] ← ( 4C×1×]-f(×]=

s RCf) 「s murmzed whenfole ) = # CYLX =II
'asually unknowrsJnegresson

fructon' "

- K-NN ) F) = Ave ( Y티 ε Nkk3 ] .

stwoapproximatronsIexpectaton
-s average .

condrtlocinyat apiut s condithrnyonneghbor if e .

s under mild regulartty Condtans n P (x,<) , fla)→ #[× IX=x]

as mik- yto s

-
t

.Eu → o ㄱ

mudel complexley
ws grows slouwerthamsaumplesze

.L

Asymptotsample efficzeny ) .



- knean
reg .) assume foa)knear.

#
C (lX =x]= x πβ .

s model- based approadh ?let
β
* = ( F(XTX ]

)
+#XY] .

R (F ) = F [ [α -Xㆍβ ]

= 4 [ (← -×TB*] J + # [[XTR *-X「 B 32 J. sB*ng
the osk .

^

→ =
(XTX51 fTY s average over empizcal dist .

≈ B B *. [

: L . L .
N . )

{
( B- B *)is N ( 0 , 82 .

- class:ficatlon [ y = 90, … ,
H- 13 . >

R (f)= #x( x) vp
[ l (← , f (x)) ] = # [ I (←Ff(X3] ]

.

= 4x [ #4* [ely , f(x)] I × ] ]
.

= πx [ 서 e(z. f(×)) P (←J 1 X ) ] .

LljtK) .

→ mvusmzed when fo(x )= argm=0…y않어
e
( z.k )P ( =j/ α=x).

= argmat pl 4= Il =n)

Menanalyuntenoun .

:-∞…K1

→ optTmal classifier = Bayesclasssfier .
- K- NN ) p(El X=건) 의 금 ve?I ( yi= 2 ) .

8
. 4 . curse of Ranensconalrty .

- X= CX. … Xa ) w antorm (Eo, 17 ↓ ) .

bypercarbrcal nerghbor → side length ea (r ) = pYd . Ccaptave fractron
yfthe obs

.

)
.

but
(
o . 61 ) = 0 .63, elo loD= o.fo . 2 no longer n local "

- X = ( I - a ] o Ucform ( B10 ,13 )

whare BaCoil) = 9 & IRd : ( I & l 1
.
≤ 13 .

X치 = ( X회 … Xid) , Ry =g-s Med( Rm)= ( 1- 발]
* ).

f =5ww & d =o ,Med(R (n] ≈ 0 . 5a 여딸 R2 .

- Cradeas of Tnser aphere) = Slength of half drngonal 7 - Cradens ofspheres) .

고

growsas o( nstaut> 글
.

ef dy 4
,

Tnner sphee sarespolrngoutside. [몇 3 글 2 .
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. Overfrtang & the Bias - Vavzauce Traadroff .

- astioncateask GC,x7 rP [el, f(X 3] ] 총tratung nor [πE) . 허Ʃelr. f (리 ) .
= #a [e [Y. F(X ) ]

- TE always underestrmate Predictlon emon

Retter astunrtzon : Fest evvor.

- Bras - Varlance Tradeoff .

suppose *= f (X]+. E ( ε]= 0 . war( ε ) =σ 2.

flxiT ) - predicted faratzon trazmed on T.

FECC-f(≤) )fx)-f (×,T 3]]

R(f3 = # [π - f(*, 97 K J
고 = ☆g( ×)( 5-f ( x3]]

= # [ [* - f(x 7
] = J + F[ K(× ) -f(x , < )

) ]
고*

= x[ g(×3. F *rx[ *f ( ()~~ ]

= 52 + *[ [ F (*)- Fe [f*.π (x ]
=

] + EX [ E[ f (×,τ3 - n [f [×, TH×(×]]]]

= 52 t 4x [ Brase (x3
β

* Vasaucer [x3 ] .

- K-NN)Fe ) =fle , τ ] = *s)+ ε ) .(e ) . e-th -N . N .

=⇒Bia τ(x ) = f(e ) - * f (l (e)) .

# [ f()L- f (a, ra]
ㆍ

y

Varlaucer(k ) =
k2
Var ( Σ Ece ) ) = 름

.

= #
,
[ 4T [ [f(×) - fEx ,3 ×봉

s ot kf ,biasf , valancett .
#
+ [ f([- @ +f [( α,(X Jβ ( X] → 여무런

^

+ π[ ( (F (x .τ) lX] - f(×, τ 3]
(

× ].

⇌ Limear Classifiers
.

2 . 1 . Iotroductzon

decrslombopndanf ( between dass a and J )

Ix EX : for all ryo ,Beir ) M
f 13 # 0 B ( air )1 f -19z 3 40 구'

⇒ 전체체deashon boundany : hilon over all LEig ) .

knearclassifier : decrsonboundany btws and8 gaven as subsetof affine byperspace .

9 d :Hle ) = 03 ,wheveH(x ) =Bo teB .

ww

"
model Zoutprobabliey dist.

model sontitomal denszty functzon Pllass lX) .

F [ 터
e

( G, flr)] I (C =J ) 1 X= x]
2 . 2 . Bayes Classifiers β = Σ elj, f (n)] E [ L [=; ] | K= e ].

= Σe (5, f여3) P(4=; / X= 2 ) .

팬 R(f ) = 4 (((×) ~p [ e
(4, f(X3 ]] = 4x [ F(1 × [e (

*
,f(×)] 1× ] ]

.

s f* Ca) = angmak P (Y=kl X =e) . . Bayesdassifier
nii

.
-Binary )f *( x ) = SLP( 1 X=n) 길 ) .



- 른 표현 >P(= j lX=x )
=Pu),

=
PL-= z
,=마 )

Σ P ( Y=l, X= n ) .
= ePek)

.

=>P(Yk IX=x] 2 P(E |= e ) )a, > .
Bayes rule : f* (elak when (a,> sfor alltk .

( f*(e)= argmax πI$ (e 2 ? → RIf*) =Bayesisk.
- f 0fthatnarilzesRIf)⇒ oradeclassitiern . :R

(f 0)= 수 (f) .

2. 3 .hoofistlcClassifrcazok .

-fle ) = k ofmke ? 3njesforallzfk ,mz ( )=P( E δ /X =)

- plyi π ] = πY
C 나π )y for fo,

l
.

= E [ IC=z] ( X=x]
.

=>
∠ [π) = (

P

( 월
:π . ]= π π y 는

(
나 π]

1-
.

exp (Bk. + &TBe)
- Assumpou: P ( Y=kle) =

1 + 더 exp (βz + & T
β

z).

- Bayes class- frer : f*(x) = argmaPly= zle ).
- Tnearboundarny : wbere p ( Y= ( X= x] = IP (= zl X= e ] .

s 3 e E R . [Bo - B. ? + &
T
[BE -B; ] = 0 3

.

- motivatron ⑧ ]

IP (e ]=F ( Bote 「 B) sf - onti,increaszug,Fl -∞=6 ,Flo)=1 .

logrstrc = fe)= expes/itexple)).

motivaton ② ) β P (=1 X= x] = β(계 X=] .

= Bot eeB .

닮
.
e
↑

r
잖

.=다 .
쯤
□ 협
:
g ( P예×=)/P(지)

+ap,

= 03
.

'+ expl.βotHB ] .

- ESDMTOnJ MLE. I ( 9B.9 , 9βz3 ) = 1r ( =1* = * ).

cf benary ,
= π π .(

, β . . B)
월 [ 1 Lπ 1[ln , β . .β)

)월

e ( β. , β ) 등플
g퍼-Se

( R -+xp2&"gl1
-π]

Ikgltexp(β . +☆β)) 로
Ls Newton

'

s method
.

ex ( βexp
( β .t Xi

「

β) .



2 .4
.
IDA .

- Let pzli ? = plaly = z ) .J =0 . ; k1 .

☆ = βr ( y= z ] … 터 포= .

L Bayes classsfier :f*( a ) =argmax Pzla) πz .

>
- Model Pzley = plal Yek) as multivatate Gaussn.: X 1 = JnNlz, ; ) .
팬 If X1 EZn Nez, 3 ), then Y Ps (r ) > πe Pe (a )

Bayes rile :
f *e) = s if S5 (e) - Fee) .

foretz

where δzle) = - *10 g / ☆ 1 -*(xdz];1 [euj ] + 1 .g πz .

n
a
l 0g[ π zPz& x) ]

Ex f * (a ) = argmaxz fze) .

deision boundary : Sx Ex : fales = fzle) ? .
→ quadratlc .

- In practice) use sample quartitTes .

모=
쁨 ,

μ ;= 톱 Ʃ X:( =☆) , ; = , Ʃ ( X.] [살]도(약 ").

- If we assome $j
= 2 for all s ) .

f
* (K]= argmaxk 8f (e )where

f
;la )

=xµ;
- 호µ;1.gπz .

deaszon boundary : 는 & ε

x : fi( a) = fj( a
) ? → ITnear

.

- 글 = *격 놓 ( μz- 1 )ƩZ

- LDA : d+
dparametersus. QA: dtdldy )

.

2
.
t

5

.aBA orLogists Classificaton .

- apA need more assamptzoms .

{ has troublesth categocal npufs ,
usefal when some otputareilssing .

wortks better for multin class problems .
~



3
. shrinkage Methods

.

a Mleccollineartty, sivimleage .

3
.

1
. Regularlizaton . typically convex .

-

y1 y - XP $E s .
t

.BEJ Cconstrained form )

.NY - XBII
2

+ PCB? cpenolized form)
.

- Three norms : IIB110 = s( β; 40)
d{ 지쉐를 졌.
"
로

⇐
- o11y- × ptst. Bl6 ≤ #술 l 1 y - Xβll 2 +λ1 β 110.(

4)

π s
. t

.

" Bill ≤ s )) ←⇒ I
" + xllBl 1 ,

53

16}Ʃ
"

" s
.

t
.
" Ball≤ ④, □ 20존재

a

+ X 1B 11a

- Tog example ) Y= ( Y.kJ EIRd .

N Na Cu, a2z ) .

- bLE of ee = Y.

- when d ≤ 2 , Y is the best estamaton
.

d 23
,

best = 8
Ss
= [ 1

-(a] Y .
-

(
E [ 11 Yul1 ] = dx.

E [ 1185s -ull = ] = dσ 2 -[↓-=)2 E [**☆ ] .

- slntiuns

of ⑨ 우 졌등방않닮 ?sha
.

thrchedhengreheading
?isnt,
Contl .

귤 = 톱, s never sparse .

(P≤ ).
-

sparstey : kl: st s
bogher degree of sparstty .

(4) . (5) λ×

-

convetey : (23 . (33 .
[ P 21 ?

3 . 2 . Varlable Seleetzow .

- BA = CXTAATXATY . BA= 0 . A =SupP(B).

psorade = (XTSXs )+ X, Y , βs = 0 S= supp (β. ) .3 =1 $
.

s n-sample ask : 김 lIXBorade ~ Xβ이를 = 2음.



I risk et oracle risk 비교 .

↑
금 11 ×A - ×β. ll≤ β 음(410 ghtzto)
)ogㅓ

β
- It x - logd, best subset selecton estrmafon Satzsifres

IXP-XBollz/w
s 4 logd ta t o1) . as id→o ,

ra so/u

{ . 대쁨 β.# IX β-* 겠2
2
lry d - odoogd ) .

3
.
3 Ridge Regression .

d

fBridge = argmn 출 (Y는 -β . 높 Uik βk)
2

sabjetto 쳐B ≤ S
.

= argmin " * λ 2Bz
s 11FXBl + x 11 B 1122 , β= (**+xI)+×TY.

3
. 4

.

LASSO

BLA
5o=

argmn늙 ( y :- Bo - ƩdkBK] 2subjecttoIBel ≤ S .
= argumn " + xnon-differentiable

- optantzathon wI subgradrent optimality (kkT condtzons3
.

eround o .

: B must satisfyXT ( y -X(10)
^where s ε JllBl1 .

= 태구 βz >
0

{ 허구 ao 5 = 1 . . d
. (1 )j

더 , 1 ] Bj = o .

~

등
"

있의욕터
,

" 의
가

유일하게

유일성> 정되지
않아도,δ는 섬의 함수ㆍ

Verlappedsupport에서는같은부대브로
유일

.

( B520 but Bg Lo for some 급 불가)
.

→ X의 열이 geneval posㆍn( = 2 -1 - )이면BAssw 는유일

μPfs
.

, A=SPIR ), SA=AgLI
A ALY -

* PA ) βA= (G
*
+

[β

*값니**
*
) . ** = 0 .

= GA)- Y'kY - xGXTtsAmishinkage.(

f .Bevoanearmknge ) .
Ls orthogonal 이면 * XA = L

.

BJASSO
=
B 50LS -

AS 측방향으로

sign (☆]



3.5
.

Theoretical Asalysis of hAsso
.

B.ty .
1
.

slow Raates .

- 핵심 거롤 = X에 대한가정없이도Predictzonenor가 gdn 속도로 줄어듦
.

- 가정 , (2 ) a서 s = l 1 Boll .

. 11 g - XBl12 스 1 ly -XBoll = 11El2 4 : s =IBoll,이므로0 로 조전 만측 )
.

.

lY
- xBl22 = 11 XB. +ε - XBl2

z

= I X (.-β.]( 1 z+ ( /E 112- 2 <ε .X [ β-β .]7 .대입.

⇒ 11 X β - XBoll 스 2 KE ,XB- XS. 2 .

= 2 KXT,
B - BoY

스 4 Boll 1 Ialla C - Holder sTnequalty 3 .

Bymaximal ref.forGGausslans, for f 8 y 0
,

may

j=t . . .
1 Xjl ≤ σ u1g(2)- w . p. at least t 8 .

⇒ 치P - / Boll스 45nBollogg ] Jn wop " (3Thun) .

∠> P ( 금니Xβ - ×β .ll = ① ) ≤ S .

las3o - gdow

고 ⑤ 유로 :

- rate- proof .

=⇒타해성- + Bull y 는 " β.

?.

'gdm
.( of -anbsetsologd6m .)

.

~

L7 slowen

-

앱-of -Sampleriskfeneralytogherthann -
samplerisk.E d.

B

- . β 는11
P
에,

뉴

1 βolβ 외에 동일
- orade Tnequaliey : ( Xassume Tneareyof the mean : y = u (*) +ε ) .

. tholds that <XT(y - XB 3 ,B - B > ≤
o . (op othen feasible lassoJ .

S < UCX) -XB ,XS -XB > 스XE
, 8 - ?

. Usngpolartzatron identcey ,
II XB - U(X ]112 + × 섬 -× 씀 (1 ≤ | 1 ×β- u(X ]lK

.
2 +<X 표 β-β>

터 최| 장µ(× ) 2 +위성- 상습 스 김αβ -µ( ×)1 ) 2+4Eg
B

⇒ 김 ×βu(×]I ≤ 9 I≤s김지 ×β-μ(X) H 2 ?+4 rt2 .g) wopat least l -8 .

A
.
B 차의 inf ⇒ aX] 가 linear

.

best 이면 0 . ( µ (×) = XBbes← ) .
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.

5
.
2

.

Fast Rates .

- Under very strong assumptlons s fabter rates .

. X atistiestherestvratedeigonvalhe condtzonwthconst. fo 20 ,

[ ct
1lIXulls 고. 11에를forallsabsets 5 드 1 …

.d 국δt . lB$= S0
. ]and all valRd

s
- t. Vsll , ≤ 311 vs 11

.

pf) II y- ×Bll + 2 al 1Bll , ≤
11y
-XBollz+ 2 xl 1 Boll .

(Bolmanrmzer).

FS 11 XB - XBoIz
≤
2 LE ,MCB-)+2x ( 11 B .ll-β11 ,

) .
스 alltallo 11 β- Boll , t 2x ( " 2 .

~

스 x 2
β
-Boll, + 2 x( 1 2 . ( : cond- ]

스 λ ( 11 업 s ( 1 , + ( 업, 11 , ) + ax ( . )
.

= 3λ [ " ) ‰

⇒ 11 αs 11 ,
≤ 3112s 111 ⇒ R-E.C

을

없 =β - B 에 적용가능.

1 I NsI1 , ≤ B. II NSIla 스 BOII $ I 2 이므조
,

_
CS. ]

IIXB - XBolla ≤3 λ 1 ☆ sll .
스 37 B. 11 β- B. 112 . 고 R .

F
. C .

E7 회 X ☆- ×β.
ll

2 높
3
λ「

품
. IB -AB .
x = IXTa.

Since 11 X, 112 =h, w . p . l- 8 .
Ilxealla ≤σamlog ( 22/8) .

choose λ = 25 ml0gld2
⇒ 해 ×P - × B . ≤ M 252Jorder : S. lg의 )

,



Coefficrents ) 118 ~- B .lz 스 행 설-×Bllz
스 9! =

M2 원,%:cfnvla액으면국정의☆σ.
sungular)

3
.
5 . 3

. support Recovery .

- Addonal Assumpt2ons :
Conutual coherence ] 11

(Xs)1×Ts$11 , ≤
1 - γ . for j45

{ Irrrismum argenvalue ) for some C20, Mmn ! * *sXs] ≥ C .

(mnramum sagnal ) Boman = n(Bo . z ) 또 λ(×sXs )111. +o
.

⇒ P(Sapport ( β) = support ( β) )→ 1
.

4
. Basts Expanson & Kemel Methods

.

4
.

1
.
Intodesatron

.

- Buss expunsuns
( rey

: fla)= 1
β

z; (m ).y
1
R α-
기R .

polynolalregI regresslom splime I smoutting bplTne .

a Kernel

supvothing (Nndaayrcal
a -

Watsor
knearregestay

tor

Ls 모든 estimator는 ITnear smovthher :f(a ) = ( 다)쉴[ werghtsWibre) 는 꽃와 무관 ] -

" π = [ F(* 1 ? , …
.Fn) ) = 52.( forsomeSElRn

×n]

.
τn h , λ 에따라달라짐

.
⇒ effectve df (π 3 = +r (s )

. Y와 무관

4.2
.

Bas?s Expanso에
- I = SUeJTB : BER63 .

ho IRdRE .Ceyprcally qnd ) .

ubas? s

4. 1. 1
. sptases .

- set of basis fantzons
.

- kth onder splTne a plecewise polynomial ftn of degnee tk
,

has ContTnmous detratiues of order I. -kyatkmots w≈ tEp .

-

parameterzesplines때 t …. tp
→ truscated power bases g- 9gil =

1.geln)=거 . …
. gaulu)=uk

[ DP개× k 차 poly- PaKC) 개조건
gkft; (e3

= [l- t, 3+
k

-

51… . P 3 .

= (ptD [t)- pk.= pttatl.
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y

RegrehySnezfj( u)
→ define basls mattry G . by G

화 = gz (er) .

y B = argmnBalRpttet lIy- GBI 12=CGG
1GTg

Fl) = Σ 5 gzlx)

n = (Fl2. …, FElnJ ] = GLGTGHGTY. ( linearsmoother) .

4
.
2
.
3 .Naural Sptnes .

- f : poly - degree of a on [t , t 2]… . Ctp+ , tp ]

9 fr i" 결 on ( -o , t, 3 and [ tp , ∞)

f is couti a has conts dertwatives of orders l . .
,kyatt . . , tp .

- dim I span of ithorder N
. S . ] =(k+ * ) (- 1 )

+[레 ) . 2 - pk = p .

4
.
2
.
4 .Smoothug Splines
- regularlzed reg .

over natural splame bas? s
. (kwotsatalluputsds . .

,
Hau )

.

Motivatron? d . . In ε Los tI .smorthngsplTneeseomate of f

→ fl =argmag Σly-fl)]
a

t ☆S
.
'(8"(@ 3] s[m = ] .

~
L 3골곡

정도목률3 .Penalty .주조
f"eJ

I anTque , natural kthorder sptane of knots atde.. Her .

pfs bases : n - dimensloual .

3 를 = G). 혀 .… 2 .

Weconalwaysfindnaturalsptomefwfknotsnt ds . . Hu that sautisfres fllal = Zn

Pefine hlaz = F(a3 - fleJ .

. S. f " )b "u)de= f "Ca ) h") 1
.

1
- S

.

'
f
"
(a) hl(r) da f"C]=f "

C
( 3= 0

-

= -Sln f'u3b 'lez do
고 fsey=ofora ≤ l, &

t2Brc .

= 그춰끓게". !합 .. 숨데.
s

.깎다"n=

= σ

. So
'

Y" (ya dr = S
.

'
[f"(ns + h

"() )
고 du ↴

= Solf"laadet Sola"lepdr t2f .f"h"ude
~

= S. fl(u3pdn + S.
'
n
" ()진다.

그 fo 'f"()진t . ( o k3 h "()= o forall x ε Co , ( 2
.

)
.

_

Ex hst linear . h = o .
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.

5 .
finte Dimensional form

- Reparameterzzatzon) choosingbasls? I. . Tn
⇒ β = AgTMBEIRn 춰 [로 - 최β]"

+

λ S .'(시 βznjm ()> 진다.

fnte- dimensoual form .? .

N Cbas?smatr?y), Q cpenaabey matrlx] ε IRnxn .

{ N☆ = 중)

}=
f .'K "( ) z

'
(e) de

⇒ f = argmnpak" 1 I y -NB "
+

λ B -2 B .

= CNTN + XR J + NTY .
/ U= NLNTN +Y2)

'

NYπ,
Tnear .

4
.
2
.

6 .Bensoe form
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ㅇ

~

t. tn 밤
.

때테다
?

?
이됐="
…

끔합)인h
0 다

."=)
다 고

*
다.
.이 EC(3]=Ʃ Wiln)

" . Illt-kl ≤a ) .

= 틈뾰 Ʃ )K -x)
고

에

to la) + fola) tt*) x: .
= fofa) .

[2025 md #3] fcss x ,y EC0, 1 ].

(a) Joss ε H
,
(3 . 2 )입을보이기 ←⇒ | as"

(

a) - Fs
" (

y
)| ≤ L (g-x).

pf) 각 [ti
,
ti*] 에서 , F

(sS는 국차. s Fcss
"
연속

.

= 7 Ifcss "(e ) I 스 for some & ← [t. ti?

⇒ Ifcss"
"

(마? | 스 2 ( 2 . = max Lz 3 .

=⇒ |
F
"(a ) -
f
(
y) ] = Sye f

*
(e) dt ≤ ele-yl .

→ 모두 x 의에 대해

IF ")-기스| 1 + 1 1 + 1 .

≤
< ly -a 1



ifo
(b) Bras ( Y 1P(l)) = *W(e) 수()는

-

우 "(a2.

1차테일러전개
= Ʃ 하리) ( 형 '마테 , *( 다)← : ☆☆ " (3

=

2 .) -y.
= Ʃ 리에

를다") 가
-니하게드니야다.

스 . k]| / -(3 L ( 1-리 드).

드 늙지D= C.

(6) 위의 (h) 와 동일

Cd) Bas= 0 on [trth ,
t-h ].

S
.

! Bragde≤ Sn
머y: OCerhitath3 N Co.?

C( )du

스 틀, Stt "2h다

2k . c
2h 6

.
tm .

~

[Hω2 #4] 4 : IP. = Ʃ 년)yi
(a) ƩW= 1

,Ʃ (a) (i-x)j = 0

(b) to E H, Cal , ∠) → x에서의 bras?

H. (k+, L)전
Pf) E [F( & )] = Ʃ Nlx)f.잖). => K까지 +.

ε
.

B(us=쳐다 )(
.「다: f)( 마 ) +( kgK(:]]- f. (e)
( f (ll+ f

탈

-.) t … ⑩

= fx + ( ) - 0 + RWl)마값<미월)- -f/
드 시볼-.

가능에식 이연 0 이므로



스 초최회 (ll he
. Lh.

= 된 h베치는 (다 ) .1 .

≤ 다.
h세

"

LASS0< ? a
R
. eegenvalue .

허 lXvll2 그 .
2

(
러일( 11vsll , ≤

311 V ;11 , 22


