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Late one night, a weary trans-dimensional traveler arrives at an extremely large and luxurious hotel. Calling it

extremely large may not quite do it justice, since this hotel happens to have a countably infinite number of

rooms (that is, it has an infinite number of rooms that have been labelled using the Natural Numbers: 1, 2, 3, ...).

Our exhausted (yet intrepid) traveler is disheartened when the night clerk informs him that the hotel has no

vacancies — every room is occupied. Just then, the night manager arrives on the scene. “We can certainly

accommodate you in our fine hotel.” she exclaims. “To make room for you, we simply must contact each guest

and give them very specific instructions about which new room they are being moved into”. In order for the

instructions to be specific enough, each person must be able to use the instructions to figure out the specific

number of their new room.
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a) What set of instructions can the night manager use to reassign the guests in order to free up a room for

our weary traveler?
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b) What if our traveler has two friends with him who also need rooms? Could you modify the instructions

to create space for all three of them?
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would assign rooms for both the previous guests and this entire new collection of guests?

¢) What if a countably infinite number of new guests arrive? s it still possible to give instructions that
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A vendor at a farmer’s market devised a clever method for weighing produce using an old-fashioned pa

n

balance scale. In this system, the produce was placed in one pan, and then weights were placed into the other
pan until the scale is balanced. The vendor has a % pound weight, a %2 pound weight, and five other weights,
each having a different positive integer value. The vendor claims that it is possible to weigh any purchase from 0

\/\ ‘ to 31 pounds (to within an accuracy of % of a pound) using this system.
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a) Find the weight of each of the five positive integer valued weights used by this vendor.
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b) How many additional weights would be needed to weigh anything up to at least 100 pounds (to the

same level of accuracy)? Cosreat Wes.* %, /z, ,2,4,316
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Suppose 5 people write their names on separate pieces of paper and put them into a hat. After mixing them up,

\\ each person randomly draws one name out of the hat (wuthout replacement)
L‘} \ a) What is the probablllty that no one gets thelr own name7
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b) What is the probability that exactly one person gets their own name?
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What happens the value of the probabilities you found in A3 as the value of n increases (up from 5 to greater

positive integers)?

R: we |usSe ‘]’Le I'\omwlq -'I-of o‘e.mw@mvﬁ& (wwcl" is‘;\ JS'I +H'H\uw'l'lm a(— P Hediong ghm nol elmor’ is m s ;3.‘.“1. Pos.'J.'a:\).
N
We kvl w "i\g": to +;md Jhe uhh&f',l’JtsA_rﬂj- *s, 'H‘(»{'D'M is Dn)"ﬂl-% :ﬂ‘ . Wew_zm'ﬁ H kvma u)l..-l ppens
e
as N — PR
For MUIA 1"9"‘
Mathgn ©
Howeye. becavse we are |ooL-"'-j ot Probabik , we should consider %}\'
I". Ns-n“n'- t) e o digided }a ‘;"'“, »
D@ ‘& LY
nt 5
liy O | & 0 1
nLu_iT’JZ_é. I nc{s__%g‘ﬂa [r N pro Che :
L\ 1 Tm,'l.erhs C": 3 %" s So ld'@;?)

lim 1L e} ko
nsyoe n' €
:::» D—:?:i"o.% 7‘7 6#970, )
| iverstied this resolt 4or ofew nos:
nz6: 3 nz10 n=100

ST LN p! Usi -

"'E it . 0./36%0S £36.9) R | Using = 0% ?9:36392% sing = ).379:3629%

Magle magle




Consider the following scenario:

Once upon a time, a farmer went to a market and purchased a goat, and wolf, and a bag of cabbage (I am not sure

<

why he wanted a wolf). On his way home, the farmer came to the bank of a river. Since the bridge had been 1

destroyed in a flood the previous spring, he had to cross it by boat. Fortunately, he had left his trusty rowboat on the |

near bank. Unfortunately, the boat was quite small, so in crossing the river by boat, the farmer could carry only

himself and a single one of his items: the goat, the wolf, or the bag of cabbage.

e |[f left unattended together, the wolf would eat the goat

e Similarly, if left unattended, and the goat would eat the cabbage. 4

Help the farmer find a way to transport himself and all of his purchases to the far bank of the river in a way that will
keep each item intact. You should find a specific method that the farmer can use, or demonstrate that no effective

strategy exists. If a strategy does exist, try to find the most efficient method possible. 1
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Suppose that three trolls and three orcs are travelling together and arrive at the same river with a similar boat.

J/

\ As before, a maximum of two of them can fit into the boat at the same time. The goal is to get them all safely
across the river. Complicating matters is the fact that trolls are bigger than orcs and are always hungry, so if the

number of trolls ever exceeds the number of orcs, the trolls will eat the orcs. Find a specific method that can be

used to safely transport all six of them across the river or demonstrate that no effective strategy exists. If a

strategy does exist, try to find the most efficient method.
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