Review of Topics — Basic Concepts of Probability Theory

1. Sample space S
e discrete: 51 ={1,2,---,n}

e continuous: So ={zr:0<zx <1}

2. Fvent EC S
e sure event: Iy = S

e impossible event: Ey = ¢

3. Corollary 5

— P[AnB]— P[ANC]— P[BNC]
+ P[ANBNC]
4. P[AN B] = P[A]|P[A|B]
5. Conditional probability
PlAIB] — P[AN B]
P[B]

6. Mutually exclusiveness
ANB=¢ ie A and B are disjoint
= P[ANB] =D and P[AU B] = P[A] + P[B]

7. Independence
e A and B are independent if
P[AN B] = P[A]P[B]

e A, B and C are independent if
P[ANn B] = P[A|P[B
P[ANC] = P[A|P[C
P[BNC| = P|B]P[C]

and
P[ANn BN C| = P[A|P|B]P|[C]

8. Bayes’ Theorem

{Ay, A3, A3} is a partition of S. For i =1,2,3
P[A;|B]
P[BN A
- P8l
P[A;|P[B|A;]
P[A,]P[B|A1] + P[A3]|P[B|As] + P[A3]P[B|As]




9. Random variable X

_
e — XE) =x —x
R
X

Domain S

10. Fvents A and B are equivalent if

Usually, given B, A is computed by

11. edf: Fx(x) = P[X <z|, —o0o<z <00
12. Pla < X <b] = Fx(b) — Fx(a)

13. P[X =1
(

e Fx(x) is continuous at x =b

o Otherwise

14. Three types of random variables

e Discrete random variables

@)

Range §), < R




e Continuous random variables

e Mixed type

Fx(x) =0Fp(x)+ (1 —0)Fc(x), 0<b<1

15. pdf of continuous Fx (x)

. F‘X(x)/r Fx(t) dt

16. pdf of discrete Fx (x)

e Define u(z) — / " s ar

— 00

e Dirac function §(x):

d
6 = —
(0) = u(a)
17. For both continuous and discrete random variables:
e Conditional cdf of X given A
PH{X <z}nA]
F A)=——=— 1 = P|A] >0

e Conditional pdf of X given A

Fx(al4) = F(xl4)



