re
High-Dimensional Probability
JU~ FEALRE A

@R 1 1

@ ex O NIk 5% bilibili e NE ek gt



ZHIUL T

1. FENLAIEK]Concentration (VK =Hf)
2. FENLIR &R Isotropy i
3. %% el v A S LN

@ = Y SR bilibili MHenE e pE



+ RX—EEYME

1. A AERENLARE, FENL A FE IR AT & 20 [H]
2. BENLEEFEConcentration, UL EBH )

(covering number, X ZIEZERNEEHIMFEE)
3. MH: error coding (B&f): community detection

RX—ELARE, MEIRS KM T #i 4 &Concentration, HLFEFEHL
Apg . BENL A=A AL RE )2 R

FrCAFRAT T W BB — B[R] (BN R, WD T S8 DR B HEwr, X
B AR LIRS R EDRI Y O, SE—Fr— 3L 7129 (&
JFINEER) , M ERELES4EMEN BB 2 EERE—T
W AIHUT YUY .

@ e O I %% bilibili MHenE e pE




« SEPRER]Concentration?

1. BENLEZE—P(X|>t) <u
2. FEHLIFIE—=P(|X]|| >t) <u
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5:(A4) = (/A (AAT) = /A (ATA). s1(A) = ||A]l.
|Al]| == ||A: €5 — 7' = max | A, = max |Azx|, = max (Ax,y)
’ ? zeR"\{0} ||z rE€Sn—1 r€Sm—1t, yesm-1
m Tn 5 1/2 r | J_Xz
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i=1 j=1 P
MR ERIRR: FIEERXNTTREROL, &R ENERERE

@ = R bilibili MEE N ke pg



B A1 54E fE
2. Isometries (KfhpmER]isotropic, fRZUHIHIL)

Exercise 4.1.4 (Isometries). # Let A be an m x n matrix with m > n. Prove
that the following statements are equivalent.

1. ATA=1,.
2. P:= AA" is an orthogonal projection' in R™ onto a subspace of dimension
n.

3. A is an isometry. or isometric embedding of R™ into R”", which means that

|Az|l, = ||z|, for all z € R".

4. All singular values of A equal 1; equivalently

sn(A) = 8,(A) = 1.
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2. IsometriesPEJi

Lemma 4.1.5 (Approximate isometries). Let A be an m X n matriz and o > 0.
Suppose that

|ATA — 1] < max(d,5?).

Then
(1 —=90)|[x] < ||Ax|la < (L +0)||x||2  for all x € R™. (4.6)

AL IA) ) S5 A+ 50 B AR Y Concentration !
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