Worksheet Solutions
Math 262 « 13 September 2022

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

If Ai=@ fral 1e{1,23 .3 thea Axiom 3 Says:
P(BovBugu)=2p0)
M P(6)= 5P@). If P(s)=a where >0, fhen a=Zo,
which is a contradition.  Thus, the only option s P(¢)=O,

2. The Complement Rule says that for any event 4, P(A) = 1 — P(A"). (This can be proved
using Axiom 3.) Show how the Complement Rule implies that P(4) < 1 for any event A.

BY AK[OW\ "]_) P(A}) 2 O TL\Q/\ - P(P\IB = O 0\'\0( 1-P(Al) < l
Rut P(A\ = ']_-—P(/\'> By Yhe Ccmrlemenf Rule .

Thus, P(_P\B = 1'P(A’3 =1, F(A> €1 s called He NUMERIC BDUND.

3. If 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)?

%: | lP'(Aulz)= P(A) + P(B) - P(ﬂ

AbDiTION RULE

\/an D iajraw\i

4. 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(BaC) + P(~aBAC)

QTl\is is +the LNCLUSION-EXCLUSION PRINCIPLE

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

Since Ac8 B=Ay(Nag)

Note that A ad AnB ore disjoint.

Ten  P(R)= P(AY + P(A'n B)

Since P(/\'{\ B) 20, we conclude Hat  P(A) £ P(R).
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5. A painter has six cans of paint, each containing a different color. Two of the cans contain paint
with a flat finish, and four contain glossy paint.

(a) If the painter selects one can of flat paint and one can of glossy paint, how many different
color combinations are possible? How does this relate to the Fundamental Counting Principle?

(2 Foss‘.u& -ﬁla-l- Polr\“s)’(L( Poss'\kle 3\055/ Pain+s> = g 'oosslUP- PO?F‘S

This is the Fundamental (_ou"+“"3 principlet  Selocting one item i t wers, folloved
by awother item in 2 woys, gives 4-2= @ possible selections.

(b) Suppose the painter forgets that the cans contain paint with different finishes, and simply
selects two cans at random. Use a tree diagram to help you find the probability that the two

selected cans have the same finish.

2 L _ 2z _

5= 3 = Pt flat )
z4_3

6 5 ~ 30

4.2 _ 8

6 S~ R0

6. Minnesota issues license plates that consist of three numbers followed by three letters; for
example: 012-ABC. How many different license plates are possible?

Choose, the numbers ia 103 \Aays/ and  the ]e{'*(’ers i 263 \,-\ays.
By the FCP, the total number of choices is 10726 = |7,576, 000.

7. How many different 4-letter codes can be made from the letters in the word PADLOCKS, if no
letter can be chosen more than once? How about 6-letter codes from the letters in DOGWATCHES?
|

“PADLOCKS' has D diskiact lethers.  (F :W: 1630

\\ I [
DOGWATCH as 10 dickinet lefhers: _ .
¢ s h ditingt letvers ofe = (o-¢)! 151,200

PERMUTATIONS!
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8. In a certain lottery, players select six numbers from 1 to n. For each drawing, balls numbered 1 to
n are placed in a hopper, and six balls are drawn at random and without replacement. To win, a
player's numbers must match those on the balls, in any order.

(a) If n = 15, how many combinations of winning numbers are possible?
s\ 15!
6) gl = 5005

(b) If n = 24, how many combinations of winning numbers are possible?

24\ _ 240
<e> Ty =134, 596

(c) If n = 24, what is the probability that the six balls that are drawn contain only numbers less
than 16?

500S
34596

= 0.037

(d) If n = 24, what is the probability that the ball numbered 8 is among the balls drawn?

— 22
If 3 s drawn, then there are <5> Ways o Choose  the other
g La“S.
Thus, the Protmh}[#/ that € is drawn s
<23> 23!
5 _ ISl _o23l¢!l g1
(24) 24! 241 50 T 24y oy
6 13! 6!

9. An absent-minded secretary prepared five letters and envelopes addressed to five different
people. The secretary placed the letters randomly in the envelopes. A match occurs if a
letter and its envelope are addressed to the same person. What is the probability of the
following events?

(a) All five letters and envelopes match.

Tl’\ere are Sl p ]_20 ):xerrvwd‘od-‘non; b\C leter < n en\/e(OPes/
On(y one of which results in all £ive matches.

1
120 -

Tl’\us) 'H\& pr‘bbo\k;l.‘*}/ ot five Mo‘l‘c/\es <

(b) Exactly four of the five letters and envelopes match.
TL\IS Is not poss Tble — o Goc er\\/2|of>0,3 ond letters Yv\ajrol\/
then ‘H\e \ChC'H\ mus T match also. The ]orol/.uaL»;IhLy is  Zero.

Day2 Page 3



(c) BONUS: None of the letters and envelopes match.
(‘?TL]S is o had ProL(em. TF wond be on the exam!

Lot A ke the event Hat He it JoHer  and envelope match.

|
Se: P(A‘l\ = ‘g—. = ’é—' <—since Y leters Moy be assijnea( arbﬂ’rnrily

\ ) ‘ - ‘
F(A\ 4 A“\ = 2‘ = E‘a «— since 3 letters May ke ass,ﬂned ﬂlrL:-"’rar,l)/

ete.
ﬂle, \orokalo'»'i)‘y ot come match is:
P(A\ v A, \)'--uA5\ = S PA) — 2 P(Ra A + b P(AiA AV A A | indusion-

" exclusion

- Z P(A"/\A'.\(\ Aya Al) + P(A,(\Az(\ A;f\Aq(\ As) Pr'mc'.fa]e

Lkt
-5t - Qe -Ow 5
-1
0

Thas,  the probabﬂ”—/ of no match is l“% _ ?i_lo‘
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