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P q
(7+7) '<ay< 4L forz,ypg>0, L4+1=1

pzP qy

Io f(@) dx + fo f~Y(z)dx > ab, for f cont., strictly increasing.
n

Z m > 5 where ; > 0, (Tnt1,Tn+2) = (21,22),
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where A is an n X n matrix.
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A is an n X n matrix. For the second inequality A is symmetric.

for1<k<n.
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with 37

forai > a2 > -+ > an,

L ai = > 1" b, and ¢ convex (for concave ¢ the reverse holds).

n b bn
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where a1 > - -- x; > 0.
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i1 < Xnt1 gy < @ forc#0.

$227¢() <1 for ¢(4) depth of leaf i of binary tree, sum over all leaves.

(&‘)_1 <1, Ac 2™ nosetin A is subset of another set in A.
XeA

Prjz € ANB| > Pr[z € A]-Pr[z € B], for A, B monotone set systems.

|Al* < [Tper Itracep(A)|  for A, F C 2[", where every i € [n]
appears in at least ¢ sets of F, and tracep(A) = {FNA:Aec A}

ve(A)
Al < str(A)] < > (F) < nve(A) £ 1 for AC 2l and
1=0

str(A) = {X C [n] : tracex (A) = 2X}, : X €str(A)}.

V2Xia} 2 Bl airi]] > J54/3; 67

r; € {£1} random variables (r.v.) i.i.d. w.pr. %

ve(A) = max{|X]|

where a; € R, and

n k .
Pr[ V A] < X (-1)971S; for1<k<n, kodd (rev. for k even),
i=1 j=
Sk = Pr [Ail AREEWA Aik] where A; are events.
1<ig < <ip<n
Var[X] < (M — E[X]) (E[X] —m) where X € [m, M].



—ovn - : Vin = = Var[X
Samuelson p—ovn—1<z;<p+ovyn—-1 fori=1,...,n, Paley-Zygmund Pr[XZuE[X]] >1- . ar| 2] for X >0,
where 1 = S wi/n, o2 = X (@i — 1) /n. (1= )? (BIX])? + Var(x]
Var[X] < oo, and p € (0,1).

Markov Pr[|X| >a] <E[|X|]/a where X isar.v., a>0.
Pr[X ] (1-E[X])/(1—¢) for X €[0,1] and c€ [0,E[X]]. Vysochanskij- Pr[|X —E[X]| > Xo] < 532 ifA>4/5,
Pr[ S| <E[f(X)]/s for f>0,and f(z) >s>0forallzesS. Petunin-Gauss Pr[|X — m| > 5] < % if e \[,
Chebyshev Pr[|X — E[X]| > ] < Var[X]/t> where ¢t > 0. Pr| \/%7_ ife < %
Pr[X — E[X] > t] < Var[X]/(Var[X] + %) where ¢t > 0. Where X is a unimodal r.v. with mode m,
274 moment Pr[X > 0] > (E[X])2/(E[X?]) where E[X] > 0. 0? = Var[X] < oo, 72 = Var[X] + (E[X] —m)* = E[(X —m)?].
Pr[X = 0] < Var[X]/(E[X?]) where E[X?] # 0. Etemadi Pr[lglax |Sk| > 3a] <3 r<nax (Pr[ Skl > a])
k
kth moment Pr[|X _ M} >4 < E[(X k— )*] and where X; are i.r.v., S = Zizl Xi, a>0.
- T t
nk\ F/2 Doob Pr[maxi<k<n |Xg| > €] <E[|Xn|]/e for martingale (X)) and e > 0.
[|X H} >t] < Cy ( t2) for X; € [0, 1] k-wise indep. r.v.,
n M
X="X;, i=1,...,n, u=E[X], Cr =2V7rke'/% Kk even. Bennett Pr[ X 25] < exp (— e ( Z)) where X; i.r.v.,
i=1 no
3/2 _ 2 _ 1
E E[X;] =0, 02 = 1 S Var[X;], |X;| < M (w. prob. 1), € >0,
4th moment UX\] 7( [ ])1/2 where 0 < E [X4] < o0. [Xi] 7 n 2 VarlXyl, | Xi] < (w. pro ) €
(B[x4]) 0(u) = (14 u)log(1 +u) —
t _ _ n _e2
Chernoff Pr[X > t] < F(a)/a® for X r.v., Pr[X = k| = py, Bernstein Pr[ 35X >e] < oxp < . € > for X; ixv.,
F(z) = 3, pr2"* probability gen. func., and a > 1. i=1 2(no? + Me/3)
Pr[X > A] — PI‘[X < 7A} < exp (7A2/2n) for X; € {07 1} irv., E[X.L] =0, |X1| <M (W prob. 1) for all 7, o2 = % ZVar[Xi], e > 0.
and Pr[X; =+1]=1 fori=1,...,n, X=3X;, A>0. Y '
5 L 52 Azuma Pr[an - X0| > 5] < 2exp (2 o 2) for martingale (X}) s.t.
Pr[X2(1+5)u]§(67> Sexp( K ) =1
(14 6)1+9) 2446 |XZ~7X¢71} < ¢ (w.prob. 1), for i=1,...,n, 6§ >0.
Pr[X < (1-6 BEC, —po? n :
r[X <(1-9)u] < 1-60-9) = exp 2 Efron-Stein Var[Z] <+ E {E (z - Z(’))Q} for X;, X, € X ir.v.,
1
for X; € [0,1] irv.,, X =3 X;, p=E[X], § >0. Fr X" SR, Z=f(X1,...,Xn), ZW = f(X1,...,X;,..., Xn).
Further from the mean: Pr [X > R] <278 for R > 2eu (= 5.44u). ,
. . 26 .
Pr[Y X >1] < ( )p k/( ) for X; € {0,1} k-wise i.r.v., E[X;] = p. McDiarmid [|Z E[Z]| > 6] <2exp (ﬁ) for X;, X;' € X ir.v.,
1=1"1
Pr[X > (1+0)u] < (g)pk/(U*;)#) for X; € [0,1] k-wise i.r.v., Z, ZW as before, s.t. | Z — Z¥| < ¢; forall i, and & > 0.
E>k=[us/(1-p)], BXs]=pi, X=2X;, u=E[X], p=£, §>0. _ A
[13/( )1 [Xi] i X, p (X] n Janson M < Pr[AB;] < Mexp (2 5 ) where Pr[B;] < ¢ for all 4,
. —252 . -2
Hoeffding Pr[|X — E[X” > 6] < 2exp (m> for X; i.r.v., M =T[(1 - Pr[B;]), A= > Pr[B; A Bj].
i=1 Ui i i#5,B;~DBj
X € la;, bi] (w. prob. 1), X =3"X;, §>0. o
Lovasz Pr[AB;] >TI(1 —2;) >0 where Pr[B;] <z;- [] (1-gj),
A related lemma, assuming E[X]| =0, X € [a,b] (w. prob. 1) and A € R: (i,5)eD
E[e*X] < exp ()\Q(b - a)2) for z; € [0,1) for alli=1,...,n and D the dependency graph.
n 8 If each B; mutually indep. of all other events, except at most d,
Kolmogorov Pr [ml?x ISkl > €] < E%Var[Sn] = 5%, > Var[X;] Pr[B;]<pforalli=1,...,n, then if ep(d+ 1) < 1 then Pr[A B;] >0
i

where X1,..., X, are i.r.v., E[X,] =0,

Var[X;] < co for all i, S = Z;C:l X; and € > 0.
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