Formula Collection for Math 447 exams — Not all items are relevant!

(1) (a) e powerset 2 = { all subsets of Q} eVz...: Forallz... @3xs.t. ... Thereisan z such that... @

Azs.t. ... Thereisauniquexs.t. ... @p= ¢lfpistruethenqgistrue @p < ¢piff ¢, ie, pistrueif and only
if g is true e Intervals: Ja,b[={r € R:a <z <b o bz ={z€Z:a<xz<b[a,blg={r€Q:a<2z <,
etc. e countable set A: can be sequenced: @ A = {a1,as,...,a,} (finite set) @ A = {1, as, ...} (“countably

infinite” set) @ Z and Q are countable, but R is uncountable e family (:cl)l el index set I may be uncountable
o UicsAi = {z: Jip € Jst.x € Ay} and NicsAi = {z :VieJxze A}, eCanuse AYB
for AU B if disjoint sets e De Morgan: [ (|, Ak)[J =N, A% (N, Ak)c = U, A} e Distributivity: &
Uj (BﬂAj) = BﬂUjAj E'ﬂje[ (BUAj) = BuﬂjAj

e Cartesian products: | X1 x --- x X,, | = |X1|---|Xy,| (the mn-rule) e Preimages: f : X — Y, arbitrary
indexset J B,B; CY: @ [Ny By) = Nyey [ (B) BFUjes By) = Usey fH(By) @ f71(BY) =
(f_l(B))C BBINBy=0 = fFY(B)NFf Y B) =0 eACQ = 14(w) = lifw € Aand Oelse

(b) e Probability space (€2, P) same as WMS sample space (S, P) e o-algebrag C 2% mAeF = AleF
BA,€F = U;’il A; €F @0 €F erandom var. (rv) X : (2, P) — R produces distribution

Px(B)=P{X € B} =P

big(X ~'(B)) on codomain. @ Conveniences: Py ({y}) = P{Y = y}; Py(Ja,b]) = P{a <Y < b}; ...

e Discrete probability space and rv: STUDY IT!

(b) Combinatorial Analysis
e Think: Does order matter in your probability space or doesn’t it?

o # of permutations P vs # of combinations () vs (,, " ) B0!=1,nl=1-2---n; (n € N)

(o) partition B; (j € N)of Q, A€ Q = A = |;,(ANB;) = P(A) =...; Used to compute P(Bj, | A) from
P(A | B;) and P(B;) (must know for all 5)

(d) Random variables (rvs)

e Any rv Y has cumulative distribution function = CDF F(y) = Fy (y) (WMS: distribution function).

e Any rv Y has pth quantile = 100pth percentile ¢,,. .25, ¢0.50, ¢o.75 are named ................

e Discrete rv Y on (2, P), p(y) = py (y) = Py {y}: probability mass function (WMS: probability func) for Y.
e continuous rv Y has probability density function (PDF) f(y) = fy (y) = Py {y} (WMS: probability func).

eg:R—=R = E[g(Y)]=... ervsYy,Ys,...,Y, onthesame (2, P) = @[always: E Y;| = X E[Yj].
j=1 j=1
n n
@ if the Y; are INDEPENDENT: Var Yj| = > Var[Y;]. eTchebysheff inequalities are ..................
j=1 j=1

o Visuniformw. 6 < 0y = Var[Y] = (6 — 61)2/12 e Y is N (1, 02) = my (t) = ett+(@7%)/2

oY is gamma(w, 8) = my(t) =1/(1—(t)* eY isbeta(a,3) = E[Y] = a/(a+p); VarlY] = W



