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Convex Non-convex
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X C R" semi-algebraic — P(X) € R"! semi-algebraic.
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(x54)i = roots((l —t) | [,(z —zio) +t]],(z — le))
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Simplex: X = {p c R’_j > D el = 1}

A Ek — Zk
Stochastic matrix: A € RZ, A1, =1,

If A> 0, Alp*, Ap* = p*.
3p € [0,1[, |A*p —p*[ < p"
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A%Y3 A3 = {p”}

Theorem: |Perron-Frobenius|




Hilbert’s projective metric:

%
e u; u’ \@
Y(uw) € (RE)? dulu,u) ™ logmax . Y

i/ Uy, .7

dy; is a distance on the set of rays u. 47

Birkhoff’s contraction theorem:

Theorem 1.1. Let K € Rﬁﬁm, then for (v,v’) € (R7jﬁ“,>,<)2

( )\(K) def. 4/ n(K)—1

dy(Kv, Kv') < A(K)dy(v,v') where ¢

def.
n(K) = fgﬁg@ K; K¢’
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Cauchy-Binet formula:
det(AB) = Z det(A[m],g) det(BS,f.m])
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Binet—Cauchy identity: (case m = 2)
(g“&) (;bjdj) = (?;asd.) (gbjcj) + E (2ibj — ajb;)(cid; — cjd;) Jacques phlhp 8

1<i<j<n
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Theorem: V distinct (x;)7_q, V (a;);, IP € R, | X], Vi, P(x;) = a;.
Hj;éi(x — ;)

P(z) = »_; aiLi(x) Li(x) =
Hj;éz'(x’i — ;)
- P(x;) = a;
Theorem: ¥ distinct (x;)7_q, V (a;,b;);, 3P € Ropiq|X], Vi, P'(x;) = b

= Li(z)*(z — x;)
(1 —2L5(w:)(z — %))
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Random matrices:

(Xi;)7 = 1id. with B(X; ;) =0,E(X7;) = +.
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Theorem: [Tao, Vu, 2010]  P(u, == =2) =1
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