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FEEP Sample Space and Events e a et o]
( « Sample Space Q: the set of all possible outcomes in a random
phenomenon Example t—{know&] Final outcome. 7s |
. countable . not 100% predictable
1)Sex of a newborn child: Q = {girl, boy}
2| The order of finish in a race among the 7 horses 1, 2, ..., 7:

— a list
ﬁ;‘l‘ﬁe Q = { all 7! Permutations of ()1, 2, 3, 4, 5, 6, 7@‘}!~/
3)Flipping two coins: Q = {(H, H), (H, T), (T, H), (T, T)}

infinite sd:]
L Number of phone calls received in a year: Q = {0, 1, 2, 3, ...}
countably infinite

gn_coun'lz\bly infinite

5)Lifetime (in hours) of a transistor: Q = [0, OO)‘I

continuous | uncountable to (dentify in some cases
» Event: Any (measurable) subset of Q is an event. Examples:

ZM'1. A={girl}: the event - child is a girl. D
Fl 2. A={all outcomes in Q starting with a 3}: the event - horse 3 (a
wins the race. B

<:' « A={(H, H), (H, T)}: the event - head appears on the Ist coin."” *

« A={0, 1, ...,500}: the event - no more than 500 calls received

« A=[0, 5]: the event - transistor does not last longer than 5 hours.
power set Zn:collecﬁon of all subsets in O) ‘ Q={ws,---, u)n}
» an event occurs < outcome [ the event (subset) --- @

» (): How many different events if #Q=n < c? '2‘5:_{4, W], — {0k,

. SU
« Set Operations of Events Ans. 2= 2" | Ww,w:3, ---, O}
LNp 2-7 .
» Union. C' = AU B = C" either A or B occurs A

- ¢
> Intersection. C = AN B = C: both A and B occur

(a) Shaded region: E U F.

» Complement. C' = A° = C: A does not occur a ‘ Y
10

> Mutually exclusive (disjoint). AN B =0 = Aand B

have no outcomes in common. Pcladmg countably S
inftnite man (of :

> Definitions of union and intersection for more than 2
events can be defined in a similar manner
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* Some Simple Rules of Set Operations

» Commutative Laws. AUB=BUA and ANB=BnNA

» Associative Laws. (AUB)UC =AU (BUCQ)
(ANB)NC=An((BNC).

» Distributive Laws. (AUB)NC =(ANC)U(BNC)

yuC=(AuC)Nn(BUC)

(ANB
» DeMorgan’s Laws.
(U7 A = NP AS and (NP A;)C 5 UT AS. s
6 Reading: textbook, Sec 2.2 ex;e','rdc“;ikzn M
FE F SBIE —~Probability Measure — a finckion: 2> [0,1]
. : ﬁ measure : | weight measure W
The Classical ApprOéch | o L g
» Sample Space Q is a finite set
» Probability: For an event A, ’y I
. — a_n 2 b ash )
robabil I, —)
ag.e | Pla) f #A [T explins why conbinatorial T
'_..,:f,—; 'y 240 | plays an important: role in probabtltby.
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