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Question 2. WVE)N\ G T X | X )QA \7(‘&1%,\

Suppose we define a\weighted sm—srde}l die to be rigged such that the outcome

klhng a b is twice\as likely as any other outcome. All the remaining
outtomes are equally likely. ) i

(a) What is the probability of tolling a 5 on a weighted die?| What is the
probability of rolling any other number? (P( S_) — ~2

(b) Suppose you roll {two weighted dicef {Dle no. 1 comes up five. ’What
is the probability that their sum is greater than 7, grven this ne

information? Q= o\ﬂ(uau..g / O f N
(g Mw:\- ﬁ:ik\ (5+57} 3 _
(¢) Suppose you rol}’a Werghted d}3 tlmes hat ¥ the probablht < o2 S—,{\ b=5 E—/Q)
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Lk e =
emaE NONE) g g
e () fives? 1<7; 0\%74 /\

What can you say about the sum of those four numbers?

=7 #164—\3)
Let X be the random variable ed 0| the number of fives that we

see. What is the ﬁ'u %1 e ro fed Xtime
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Question 3. tndilcalor € v
Please watch this important video before starting this question: )(l i P - A

https://www.youtube.com/watch?v=naQeNNaZYoA

Jimmy and my boy Neil Patrick Harris started out with a carton of 12 eggs

8 were boiled, é were rafe}. Note that the initial probability of getting a raw
egg is 1/3, buf that changes once they start cracking them on their faces.

Suppose a single person (could be Jimmy or NPH) cracks 3 eggs.
fhe expected numb@of raw eggs that get smashed on that person’s ace?l
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blue shirt. Red’s too loud.

e Each group must be accompanied by exactly one person wearing a gold shirt.

How many possible groups can the team send with this additional restriction? You can leave

your answer in choice notation (i.e. (g) + (g)) (Hint: Focus on the number of red shirts in

each groups to find all the cases. Then combine them with the sum rule.)

Problem 6 [Hard]: Counting Set Partitions
Let S and Sy, Ss,-- -5, be sets. S1,S9,--- .S, partition S if and only if

e J',S;=Sand
e Every pair of subsets share no elements \g ( — 4
Fo g 8= 100 T IS|o1 @
. {1,2},{3,4}W A A
e {1},{2,4},{3} also partition S. \ \ 2
e However, {1,3,4},{2,4} do not partition S. > 2

Finally, two partitions are the same if they have the same subsets. For example,
is the same partition as/{3)4 @ ]

Say we have a set AA=A1,2:5,14,42}.



Two sorted sequences lengths 9 and 7 are given: (1,2,3,...9) and (a,b,c,d,e,f,g). We want to
interleave them into a sequence of length 16 such that numbers 1-9 remain in relative order, and
also literals a-g remain in relative order. How many ways are there to do this? Example valid
sequences are la2bc34d56efg789, 12345abc678de9fg, and albcdef23456789g.

Problem 5 [Medium]|: Alien Contact
Trained contact teams have been dispatched to meet the aliens. A team of 41 people discovers
a far off planet inhabitanted by aliens.

i. The team needs to send 3 groups of size 5,5, and 7 down to the planet. Two groups are the
same if they have the same group members. How many possible groups can be created from

(e

[ C,)¥{1 he groups scared the inhabitants due to the colors of their shirts. The team consists of 23
\(@/@Q people wearing red shirts, 15 people wearing blue shirts, and 3 people wearing gold shirts.
( The,inhabitants ask for the following changes to the groups:

Send only 2 groups, one of 5 and another of 7.

In every group, a person wearing a red shirt must be paired with a person wearing a
blue shirt. Red’s too lond. ————

. Eﬁcfg?oup must be accompanied by exactly one person wearing a gold shirt.

-
How many possible groups can the team send with this additional restriction? You can leave
( your answer in choice notation (i.e. (3) + (3)). (Hint: Focus on the number of red shirts in

each groups to find all the cases. Then combine them with the sum rule.)
/ Problem 6 [Hard]: Counting Set Partitions
/ Let S and Sy, 59, -5, be sets. Si,S2,---,5, partition S if and only if
e U, Si=Sand
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