Worksheet Solutions
MATH 262 « Day 2

1. For each of the following experiments, state the sample space and any three events:

(a) A coin is flipped until heads appears, and the number of flips is recorded.

C=11234 - Sules

Uoukcome that heods never appeors.
some evends: 313 {2,46,8,.3, {2,3,5,13
(b) A real number is selected between 0 and 1.
€ is the interval (0,1)= {;c | Dex<1§
Some  events: %_‘)ig/ (0 "z)/ (%%) (Qa(O,i):{x[ O<x<Ll and X is mf:om;

2. Let A and B be some events in a sample space. Draw Venn diagrams to illustrate each of the

following events: intersection = ond hisa = OF
(AnB)' A'"UB’

How do your diagrams illustrate one of De Morgan's Laws?

<A(\B)l — A,UB‘ ‘H‘.e_ c,oyv\lo)evv\en‘}‘ of an 3!\{'efsec*'“°“

s o unien ok comrlemen*}'s

3. Write down probability Axiom 3. Let A; = @ forall i € {1,2,3, ... }. Explain why this implies
P(@®) =0.

Axiom 3 TF AA, As .. s aa infinite  collection of disjoint events, then

(24

P(A VAU A U = g P(A)
I+ Ai=@ fral 1¢§1,2 3.3 thea Axiom 3 says:
P(Bopupy)=3r0)
e P(8)= 22 P@) = P(B) + P@)+ () +--

Axom 1 Solys P(¢) :0, T# P(ﬁ) >0, then Fhe ec(’um%n above
I 'm’wssible. Tl\ere‘ﬁre,/ it must be  tHhat P(¢) =0.
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4. The Complement Rule says that for any event 4, P(A) = 1 — P(4"). (This can be proved
using Axiom 3.) Show how the Complement Rule implies that P(A) < 1 for any event A.

By Acom 1, P(A')20. Thea -P(RY=z0 and  1-P(A) =1
Rut P(A\: fL-P(P\'> hy Yhe Comﬂemeni’ Rule .
Thus, PRy = 1-P(A) =1, P(A) €14 i called He NUMERIC BOUND.

5.1If A and B are disjoint, Axiom 3 implies that P(A U B) = P(A) + P(B).If A and B are not disjoint,
what is the relationship between P(A U B), P(A n B), P(A), and P(B)?

% P(auBY= P« P(8)- P(An8)

AboiTIoN RULE

\/enn Diajrm«f

6. Generalize your answer from #5 above to three sets. That is, what can you say about P(A U B U C)?
For any events A, B C:
P(AUBU C) = P(A) + P(B) «P(c) - P(AnB) ~P(AnC) -P(BnC) + P(raBAC)

Q.H\is is the ILNCLUSION-EXCLUSION PRINCIPLE N B
ﬂ

BONUS: If A € B (meaning that A is a subset of B), show that P(4) < P(B).

Since A< 8/ B:AU(NA 3). 8

NO*‘@ ‘H\a+ P\ 0/\0( P\lﬂB ore d;s\jo]n"}', @
Then  P(8)= P(A) + P(A'n B)

Since P(N(\ B) 20, we conclude that P(A} £ P(B>,
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