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Electrical Engineering 126: Probability & Random Processes

Midterm 2 Cheat Sheet

Fall 2018

Distributions

X ~ Bernoulli(p), p € [0, 1].

PMF: px(z) = p*(1 — p)1=%, z € {0,1}.
MGF: Mx(s)=1—p+pexps.
Moments: E[X] = p, var X = p(1 — p).

X ~ Binomial(n,p), n € Z,, p € [0,1].

PMF: px(z) = ()p*(1 —p)"~*, . € {0,...,n}.
MGF: Mx(s) = (1 —p+pexps)™.

Moments: E[X] = np, var X = np(1 — p).

X ~ Geometric(p), p € (0,1).

PMF: px(z) =p¢* ', 2 €Z,, q=1—p.

MGF: Mx(s) = (pexps)/(1 —qexps), s < In(1/q).
Moments: E[X] =p~!, var X = q/p.

X ~ Poisson(A), A > 0.

PMF: px(z) = A exp(—\)/z!, x € N.

MGF: Mx(s) = exp(Alexps — 1)).

Moments: E[X] =\, var X = \.

X,Y independent, X ~ Poisson(A), Y ~ Poisson(y) =
X +Y ~ Poisson(A + ).

X ~ Uniform|a, b], a < b.

PDF: fx(z) = (b—a)™!, z € [a,b].

MGF: Mx(s) = (exp(sb) — exp(sa))/(s(b— a)).
Moments: E[X] = (a + b)/2, var X = (b — a)?/12.
X ~ Exponential(A), A > 0.

PDF: fx(x) = Aexp(—Az), z > 0.

CDF: Fx () = (1 — exp(—=Az)) 1501

MGF: Mx(s) = /(A —s), s < A.

Moments: E[X] = A71, var X = A\72.

X ~N(p,02), p € R, 02 > 0.

PDF: fx(x) = (v37o) " exp(—( — 1)/ (20).
CDF: Fx(x) = ®(x).

MGF: Mx(s) = exp(us + 02s%/2).

Moments: E[X] = p, var X = o2,

X,Y independent, X ~ N (u1,0%), Y ~ N(uz,03) =
X +Y ~N(u1 + p2, 0% +03).

Continued:

e X ~ Pascal(k,p), k € Z4+, p € (0,1).

Sum of £ i.i.d. Geometric(p).

PMF: px(z) = (;_))p* (L —p)* *, 2 =k k+ 1,k +2,....
o X ~ Erlang(k,\), k€ Z4, A > 0.

Sum of k i.i.d. Exponential(\).

PDF: fx(x) = NeaF~Lexp(—Az)/(k — 1)!, = > 0.
2 Definitions & Equations
Tail Sum: For X > 0, E[X] = fooc P(X > z)dz.

Variance: var X = E[(X — E[X])?] = E[X?] — E[X]%
vary o X =0 var X + 30, cov(Xi, Xj).

Sum:
Covariance: cov(X,Y) = E[XY] — E[X]E[Y]. Matrix: If X =
(X1,...,Xp), (covX), ; = cov(X;, X;).

Correlation: p(X,Y) = cov(X,Y)/
— Y pex P(x)logy p(z) = — Eflogy p(X)].

Order Statistics: fx (z) =n(?")) f(z)F(z)~1(1 - F(x))" .

(var X)(varY).

Entropy: H(X) =

MGF: Mx(s) = E[exp(sX)].
Markov: For X >0, z > 0, P(X > z) < E[X]/=x.
Chebyshev: For z > 0, P(|X — E[X]| > z) < (var X) /2%

Chernoff: For t > 0, P(X > z) = P(e!X > €'®).
For t >0, P(X < x) = P(e7tX > e7t2).
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