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Det f XER 6 Rd is an isoperometricembedding
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such f is called a Kembedding

Thin Johnson Lindenstrauss
Let XSRY1 1 n Ose El 7 HE embedding
of X into Rd for d 0152kgn

Note May assume m s n I

consider affine subspace 5 spanned by
B PnERM
dimls 3h I e



Claim Project a random X e S onto first login
2

coordinants we get concentration
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LemmaSays random XC S projects onto bk
with we get concentration

We now flip this around Fix XCSh and

pick random K dim subspace

Case Ksl we need to generate random direction
Use use mult dins normal
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Thm Johnson Lindenstrauss

Let XSRY IN n Ose El 7 HE embedding
of X into Rd for d 0152logn

PI
claim with prob 3 I Yn2
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Since IX Isn F 7 pairsto satisfy Thus by
Union bd Prob failure e hi
prob failure for some pair 542

Let U X Y then H is
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By Lemma we get Prfifty ml t s 4 e for octal
we pick t emfs
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Recall Our Alg

Input X s 5km HIM viewed at matrix X columns

We constructed random orthonormal matrix M m

byDconstructing a Mk'mmatrix of Iid Gaussian's
2 Apply Gram Schmit to M making it orthonormal

Output MX 1Possibly sealingthevectors

Simpler constructions alsowork Give JL

1 Step 2 not necessary Matrixof iid Gaussians

Intuition M m
is very close to orthonormal

2 A matrix M of iid I l's also works
3 Many other dist also work 1 SubGaussians


