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0.5| 06015 06950 06085 07019 07054 07088 07123 07157 0.7190 0.7224 P(ANB) UA2.)=P(AL)*P(A2)..
0607257 07201 07324 07357 07380 07422 07454 0748 07517 07540 | | The probability A given B | mcaim) — %
7| 07580 07611 0.7642 07673 07704 07734 0.7764 0.7794 07823 0.7852

08| 07881 07010 07939 0.7967 07995 08023 0.8051 08078 08106 0.8133 Aand B aredisjoint:  p(qp) - FANB) _ 0 _
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B) = P(4)[B) + P(Ay|B) + P(As[B) 4 -

3562 =>» p of no two have the same birthday
(from 23) onch 2

Chapter2 P(A) = % = % - Chapter3:Discrete PMF
MultinomialCoefficie ( n ) T Range(X) = Sx = {wy, 23,25, .} Px(zy) = P(X = a), for k=1,2,3,
- - nt: Ty s T2y eany Tl nylngl.n,! BernOU”i(p): " forz=1
Binomial Formula:  p &) — (:)pk(l — pynk E[X]=P Pye)={1-p forz=0 Range(X)={0,1]
inle: . n Bty 1 0 otherwise
Independent Trials: | p(£,,.,] = (“1)(1 —p)" My Geometric(p): o T
PIE —( ' )(1 - p)"op™="0 E[X]=1/B Px(k)=p(1-p)"", =1,23,.
[ ‘"0-”1] g Pry ' Binomial(n,p): Py (k) = (Z)pk(l —p)" %, k=0,1,2,-+- ,n
E[X]=nP
k
ordered sampling with replacement n Pascal(k,p): (N e hem L
— E[X]= k/P Pyx(k) = (m_l)p (1-p) k=mm+1,m+2
ordered sampling without replacement Pl= Uniform Random N 1
¢ (n-ht Variables(k,L) E[X]= (k+L)/2 Px(w:) = 75—
(n) n! | l
unordered sampling without replacement =i CDF: _
¢ n::’ilk}' Fx(z) = P(X < z). P(a<X§b)'FX(b)_FX(a)‘
unordered sampling with replacement
( k ) ox = y/Var(X). Var(X) = E[X?] - (E[X])2
X
Y il 8 ERCRN Var(aX +b) = a* Var(X)
pX Poisson : o=At Px(k) = e "ok k=0.1.2.3
Ey E[X]= o * ke T T Aty
n ny o a
Sy = {g(2)|z € Sx} = {g(x1),g(z2),- -+ }. P(X = k) = Py(k) = k)pk(l —ph = (k)(a)k(l -2k

Py (yx) = P(Y = yx) = P(g(X) = yx)-




2

Chapter4 :Continuous | Fx (x) = Prob{X < z} Chapter 5:joint | ¢yy (2. y) = 8"’6 Fxy (z, 9).
Pdf: CDF: PMF(X,Y) Pyy(z;,5) = P(X = a1, Y = 1)
Foc Gy = FEXCEE) | ey — [ FxCedao. .

L L= Marginal PMF @) = 3> Pxy (@)

P(a < X <b) = Fx(b) - Fx(a) _/ Foxc (ex)edex. discrete Py — IEZ:XPX e

== YESY ) '
/ Fx(x)dx = 1. _r|| v ax J_fv ax Iu [Jv dx) dx CDF u =

e Fxcy (w0, y) — /; [ Fxv (u, v)dudv,

BIX] = [~ afx@d= | Var(X) = E[X?] - (E[X])".

o= [ o EDC+YT=EIXT+EDT. | Va0 1] V) F2E[ -yl -1

- ——T Marginal PDFs: (@) = [ fxy(z.y)dy, for all z,
Erlang(n, 2): fx () = )\(nfll)l)\ =20, cont?nuous ! /’;"f o
. 0 : otherwise. fy(y) = /_co Fxy (z.y)dz, for all y.
E(X] = . VarlX] = 35 Independent | Py (=) = Fx(2) Fy (4):
Gaussian <+« <> Ix(@) = —= e—(x—p)? /202 ’ Pxy(zi,y;) = Px(xi) Py (y;)
T == Covariance :Cov(X,Y) | EIXY] — (EIXD(E[Y]).
Z ~ N(0,1) r=(= = o—e = | \Vinde covingyeo | T (BIXDEND
CDF Gaussian: B(x) = P(X < z) = \/% / Correlation oK ¥) = Cov(X,Y) _ Cov(XY)
r— i . b—p a—fi Coefficient: ’ VHI'(X) VB.I'(Y) Txay
Fy@) = (=) Pla< X <t =0 (*55) -0 (*7F) The correlation of X and Y is rxy = E[XY]
Complementary CDF: 00) )=P[l>] _] -2 li=1-0:), Random variables X and Y are orthogonal if ryy =0
\/_ Random variables X and Y are uncorrelated if Cov[X,Y] = 0.
probla =X ey = > PxGw L ’]‘ (et For independent random variables X and Y
cirer e contiaucus (a) E[9(X)n(Y)] = E[g(X)] E[h(Y)],
Uniform Distribution:(a,b) ‘ Exponential()): (b) rx,y = E[XY] = E[X] E[Y],
L acz<h (c) Cov[X, Y]=p X,Y =0,
fx(z)={b-e (d) Var[X+Y] = Var[X] + Var[Y]
0 r<aorz>h = Ae > u(x)
a1 a = 0 .
0 fore <a ul(x) = {0 otherwise Ch 05, 09, 13..
Fx(:r):{ =0 fra<z<b Fx(z) = (1 — e ®)u(z) e Cov[x,x] =Var(x), Cov(ax,y) = aCov(x,y),
1 forz > b Cov(x + cons,y) = Cov(x,y),
EX]= 1. Cov(X +Y,Z) = Cov(X,Z) + Cov(Y,Z)

e —1<p<1,p(aX+b,cY+d)=pXY),
vm.(x) - E[x!] _ (Elxl)2 px‘y = 1,ifX = aX + C,a.nd a>0, and '1 if a<0

. Vi) = B B = - l s e Correlation: R, (t1,t,) = E[X(t1)X(t2)],

NN e Covariance: Cov(ty,t;) = Cov(X(t;),X(t,)) =
Ry (t1,t2) — Hx(e)Mx(ty)

Ch 03:

e Binomial trial: we have n trials and want to know the
probability of k successes p(k) = (3)P*(1 — P)¥

e Geometric: # of trials until getting the first success

e Pascal random variable: the probability of # k trials until
getting m successes. p(k) = (f1)Pm(1 — P)k—m

e Poisson: p(k) = e_k!“k, a = AT (35 cn iy
45lkdll), T: time in the question, A: the average.

e The nth momentis E[(X)"], the nth central moment is
EI(X — )"l

¢ f sin(a + z) sin(b + «) d=z
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