S&DS 602: Homework 3

Due Wednesday, September 18 at 2PM, via Gradescope

. (Vershynin 6.4.6) Let Xi,..., X, be independent subgaussian random variables with
EX; =0, and let &4, ...,¢, be ii.d. Rademacher variables independent of X;,...,X,,.
Show that for universal constants C, ¢ > 0,
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. (Vershynin 6.3.4) Let F be a subspace of R? of dimension k. Let X = (X;,..., Xy) € R?
have independent o?-subgaussian coordinates satisfying EX; = 0 and Var X; = 1, and
let dist(X, F') be the Euclidean distance from X to E. Show that Edist(X, £)? = d—k,
and for universal constants C, ¢ > 0,

P||d(X, B) — VA~ k| > t| < Ce /" forall £ > 0.

. (Vershynin 6.2.6) A random vector X € R? is o%-subgaussian if v" X is o%-subgaussian
for every (deterministic) unit vector v € R%.

Let X € R? be o?-subgaussian with EX = 0, and let G € R? have ii.d. N(0,1)
coordinates. For any B € R¥*¢ and universal constants C,C’, ¢ > 0, show that
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. (Vershynin 6.2.7) Let X1,. .., X,, be independent o%-subgaussian random vectors in R?
with EX; = 0. For any A = (a;;) € R™*" and some universal constants C, ¢ > 0, show
that
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