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1. Coordinate—wise sub—Gaussian (Ei}1)

Theorem 4.4.5 (Norm of matrices with sub-gaussian entries). Let A be an m X

n random matriz whose entries A;; are independent, mean zero, sub-gaussian
random variables. Then, for any t > 0 we have®

|A] < CK (vim + Vi + 1)

with probability at least 1 — 2exp(—t?). Here K = max;; [|A;;||4.,-
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1. Coordinate—wise sub—Gaussian (Ei}1)

Exercise 4.4.6 (Expected norm). s Deduce from Theorem 4.4.5 that

E|A| < CK (Vim + v/n).

Exercise 4.4.7 (Optimality). sese Suppose that in Theorem 4.4.5 the entries
A;; have unit variances. Prove that

E|All = C (vVm+vn).
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2. Coordinate—wise (FE&XEHK)

Exercise 6.5.2 (Rectangular matrices). sewse Let A be an m X n random
matrix whose entries are independent, mean zero random variables. Show that

E| Al < C\/log(m +n) (Em_?x | Aill2 + Em;_lx 1 A7]|2)

where A; and A’ denote the rows and columns of A, respectively.

Exercise 6.5.3 (Sharpness). # Show that the result of Exercise 6.5.2 is sharp
up to the logarithmic factor, i.e. one always has

E[|A]| > ¢( Emax ||A;i]]. + Emax || A7]]2).
: j
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3. Row—wise sub—Gaussian (X{iZ1)

Theorem 4.6.1 (Two-sided bound on sub-gaussian matrices). Let A be an mXn

matrix whose rows A; are independent, mean zero, sub-gaussian isotropic random
vectors in R"™. Then for anyt > 0 we have

Vm —CK*(y/n+t) <s,(A) <s(4) <V/m+ CK*(y/n+1) (4.21)
with probability at least 1 — 2exp(—t?). Here K = max; ||A;||y,-
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3. Row—wise sub—Gaussian (X{iZ1)

Exercise 4.6.3. ss® Deduce from 1Theorem 4.6.1 the following bounds on the
expectation:

vVim —CK*/n <Es,(A) <Es(A) < Vm+ CK*\/n.
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4, Symmetric-wise

Theorem 6.5.1 (Norms of random matrices with non-i.i.d. entries). Let A be
an n X n symmetric random matriz whose entries on and above the diagonal are
independent, mean zero random variables. Then

E||A|l < Cy/logn - Emax || 4],
where A; denote the rows of A.

E (Al > Emax]|A[]>
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