CSE 107

Probability and Statistics for Engineers

Information for Midterm 1

Mean and Variance Formulas:
ElaX + b] = aE[X] + b
E[a1X1 + a2X2 + + aan] == alE[Xl] + azE[Xz] + + anE[Xn]
Var(aX + b) = a?Var(X)

Baye’s Rule, Total Probability and Total Expectation Formulas:

Let A4, Ay, ..., A, be events forming a partition of (1, let B € () be an event, and let X: 2 - Rbe a
random variable on ().

P(B|A;)P(A4;
P(4;|B) =% foreachi =1,2,..,n

P(B) = ) P(4)-P(BIA) = ) P(4;nB)
i=1 =1

EIX] = ) P(4)- EIX|4]
i=1

Summation Formulas:
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Discrete Random Variables:

Discrete Uniformon {a,a +1,a + 2, ...,b}. where a, b E Z

1

_— i < <
Px(k):{b—a+1 fasksb

0 otherwise

a+b b-—a)b—a+2)
E[X] = > Var(X) = B
Bernoulli with parameter p
_(p ifk=1

pX(k)_{l—p ifk =0
E[X]=p Var(X) = p(1—p)

Binomial with parameters n, »

n _ .
ity = (D0t 0sks
0 otherwise

E[X]=np Var(X) = np(1 - p)

Geometric with parameter p

py (k) = {(1 -p)top  ifk=1,23, ...

0 otherwise
1 1—
E[X] =~ Var(X) = zp
p p
Poisson with parameter 4
k
_/'l L . —
px(k) = {e — ifk=0,1,23,....
0 otherwise
E[X]=2 Var(X) = 4



