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Formula Sheet

Combinatorial Analyis

nl=nx(n-1)x

e ,Po=nn—-1)---(n+1—m)
o () = Homtitprion
(TLl n2"?'”7 ) = m

k distinet types with n; of the ith type.

Axioms of Probability

e 0K PE)KL1
e P(S)=1.
o If Ay, As, ... are mutually exclusive, then P(A;UA5U- - -

Discrete Random Variables

- X 2 x 1 — Number of ways to order n things.

— Number of distinct ways to order n things of

) = Zfil P(Ai)-

Distribution Parameters P(X =1) E(X) Var(X) Mx(t)
Binomial n,p Mp'(L—p)~* np np(1—p) (pet+1—p)"
Poisson A e )l‘,l A A eMe'=1)
Multinomial n,p1,p2,..., Pk (il " ik)p? . p}g"
Continuous Random Variables
See table on Page 3.
S _ _f@®
e Hazard rate function - A(¢) = FD)
Joint Distributions
e Sums of independent random variables:
— continuous: fxyy(z) = [ fx(¥)fy(z —y)dy

— discrete: pxiy(x) =

= Zypx( )py(ﬂs —y)



e Transformation of variables from x1,¥y; to x2,yo:

812 812

. _ | Oy Oy1 | _ Omz Oya _ Oy2 Oz»

1. Jacobian J =| 37} 2 | = Bwi0ys  Owr Dy
Jz1  Oy1

2. fxave (@2, y2) = fxova (T, yn) [ I 7 or fxy v (21, 11) = fxove (22, 92)]J).

Inequalities

E(X)

e Markov’s inequality P(X > a) <

e Chebyshev’s inequality P(|X — p| > a) < %.

e One-sided Chebyshev inequality P(X > a) < ;;a2.
e Chernoff bounds:

— P(X >a) <e "M(t) for t > 0.
<a) <e 'M(t) for t <O0.
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