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[(D�1A)k]ij vj vi

k p(0) p(k)
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G G0
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p� G G0
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(I� �Ã⇥)
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1 \ � KGeo

� < 1 \ µ̃⇥,Max
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G GH v G ΩH : VH ! V

(v, w) 2 EH (ΩH(v),ΩH(w)) 2 E

GH Ω = {ΩH |GH v G}

GH G

|Ω| #{ΩH |GH v G}
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N p� G fG

M Gi

G #{Ωi|Gi v G} fG p� G

G G0 N,N 0 � p

Kg
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Gf 0
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m
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>>:
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P
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X
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f
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· si(v) v G G0
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⇡
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i
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h
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K
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WLedge(G,G0) = KEdge(G0, G

0
0) +KEdge(G1, G

0
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TV

TV�

`1�

TV�

f

TV (f) =

+1Z

�1

| f 0(t) | dt

f 0 f M f

{tp : p = 1, ...,M} f 0(tp) = 0

TV (f) =
M�1X

p=1

| f(tp+1)� f(tp) |

TV f(t) = exp(�t2)

f(t) = sin(⇡t)/(⇡t)

(TV (f) = 2) (TV (f) = +1)

tp 2 [p, p + 1] | f(tp+1) � f(tp) |⇠| p |�1



h

TV (f) = lim
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+1Z
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| f(t)� f(t� h) |

| h |
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f (TV (f) < +1)

f 0 f
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f

| ! || f̂(!) |6

+1Z
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| f 0(t) | dt = TV (f).

| f̂(!) |6
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| ! |
.
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f(t) = sin(⇡t)/(⇡t)
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k f kV = +1
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fM [n]

f 1/M TV

h = 1/M
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X

n
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TV (fM )

fM =

[fM (0), fM (1), ..., fM (M � 1)] 2 R
M fM
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B
B
B
B
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�1 1

�1 1

1

C
C
C
C
C
C
C
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�1

|
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�
�

2
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�
�
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�
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�
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�
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�
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�
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TV (f) 6 lim
h!0

+1Z

�1
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�1
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2 TV (f).
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N

TV (fN ) =
1

N

X

n1

X

n2

⇣�
�
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�
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X
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T = Af ,

N Nn vn A

f f̃

f

G(V,A, f)

TVG(f) =k f �Af k1,

A G Af = f̃ f k · k1
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f N

fn = fn modN
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N�1X
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| fn � fn�1 modN |
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TV�
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x
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o
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Ω
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y(n) x(n)

x̂ =
x
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2

N�1X
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x
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2
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A
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�m,�n 2 C A vm vn
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x(t)

| X(f) |2 X(f) x(t) | X(f) |2

Ex Ex

x(t)
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+1Z

�1
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+1Z

�1
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= ẋ2(t)� x(t) ẍ(t),
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⇡ �
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σ
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A G
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�
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⇣
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2, Ĥ = �A.

L

N

T

L

� ~
2

2m0r2 �A

V (x) I
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