PROBLEM 1
Here is the translation:

<2 <3 <4 < 5 < 6 < 7 < 8 < 9 €os
LSLLSLLLSLLLLSLLLLLSLLLLLLSLLLLLLLS LLLLLLLLSLLLLLLLLLSSSSSSS

9 > 8 > 7 > 6 > 5 > 4 >3 >2 >
EL:L_lEl:LmwPELFFCLHMm_..FEL_ermmrrrrﬁrmmrrrrrmmrrrrmmrrrmmrrmm

1 eos 1<2 eos <5 eos2<3 €0s 2 <5 €0s
rmwmmmmwrmrrmmmmmmmfmPCLEmemmmmmrrmrﬁrmwmmmmmrrmrrrrrmmmmmmmr

3 <5 eos 4 < 5 €o0s 3> | eos 5 > 1 €os
_..rmhrrrrmmmmmmmrrhrmrrrhhmmmmmmmPfrmmhmmmmmmmhﬁhfﬁmmrmmmmmmmr

3> 2 eos 5 > 2 eos 5 > 3 €0s 5 > 4
rrmmEtmmmmmmmr:LELmmrrmmmmmmmrrrrrmmhrrmmmwmmmrrrrrmmrrrﬁwmmm

eos] = 1 eos 2=2 €os 3 =3 €0s 4 = 4 €os
wwmhmmmrmmmmmmmrrwmmhrwmmmmmmrhhmmmrhrmmmmmmmrrrrmmmrrrrmmmmmm

5= 5 €0s 1+ 1 = 2 eos 1+ 1 + 1= 3 €0s
whrrrﬁmmmfrrrrmmmmmmm—..wmmmfmmmrfmwmmmwwrmmmwrmmmmrmwmrrrmmmmmm

1 + 1 + 1 + 1= 4 €os 1 + I+ 1+ 1 + 1= 5
mrmwmmrmmmmrmmmmrwmmrrﬁ.rwwmmmmwhmwmwhmwmmrmmmmrmmmmrmmmrrrrrmm

eos 1+ 2 = 3 €o0s 2 + 2= 4 eos 2 + 6 =
mmmmmhmmmmrrmmmrrrmmmmmmmrhmmmmrgmmrrrrmmmmmmmrrmwmmrrrhrrmww

8 eos 5 - 1 = 4 €0s 5 ~-2= 3
_..TF:L:(memwmmw_..rr:[mmwmm_..mmmr_.._.._.‘mmmmmmw:.._trrmmmmmrrmmmrrrmmm

eos 5 - 3 = 2 eos 5 - 4 =1 eos 3+
mmmmrrrrrmmmmwrrrmmmrrmmwmmmmrrrrrmwmmmrrrrmmmhmmmmmmmrrrmmmmr

5 = 5 + 3 eos 3 + 4 = 4 + 3 eos |
Prrrmmwrrr_{rmmmmr:nmmmmmmmrrrmwmmrrrrmmmrrrhmmwmrrrmmmmmmmrmmm

= 2 eos 3 = 4 = 5 eos 5 = 4 ==
mmm—.._..mwwmmmPrﬁmmmmmwrrrrmmmmmw_..rrrrmmmmmmm LLLLLSSSSSSLLLLSSSSS

3 = 2 = 1 eos 3 + 5 = 4 + 5
mr_..rmwmmmmh.memmmwrmmmmmmm_k:..mmmm_..zlrrwwmmmm_.._L:memm_..:LC.mmmmm



eos 3 + 5 - 24 5 eos
mmrhrmmmmP_L:«rmmmmmmrrwwmmrrr:xwmmmwmw

In this, ‘eos’ means ‘end of sequence’ — i.e. ‘end of this part of the message, of ‘a break
between segments.’ It is like a period at the end of a sentence.

There’s no real rule for finding the code here: it's a matter of trial and error.
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PROBLEM 3

(A) We can set up a correspondance:

T communicating 15 like ‘the length of time she is awake.’
T, is like “the length of time from midnight to 8 AM’

So, using the same logic as we did for SETI, the probability that she is awake at 3:15 AM
is

Probability = ‘the length of time she is awake’ / ‘the length of time from midnight to 8
AM’ = half an hour/ 8 hours = 1/16

The real question is whether the situation is precisely analogous to the situation we
discussed in class. It is, because in our class situation ‘now’ is a randomly chosen instant
of time, and in the present situation 3:15 is too. The two situations would not be
analogous if the time she wakes up were not random.

(B) The probability here is just the same, because when you wake up is also random.

(C) For both parts of this question, the answer is the same: the number of nights that must
pass equals one divided by 1/16 —i.e.16. This is always true: if the probability of
something happening is P, then on average one must repeat it 1/P times before there is a
good chance of its coming to pass.

(D) Notice that, in our discussion of SETI, the length of time since we attained the ability
to engage in interstellar communication (around 20 years) is tiny compared to the vast
duration of cosmic time. This means that ‘now’ is a moment. In order for the questions
considered in this problem to be analogous, it is necessary that you be awake only for an
instant.

Look at it another way: if you stayed awake for a long time, there would be a greater
chance of you being awake when she awakens. After all. if you awakened just after
falling asleep, and if you then stayed awake all night, you would be guaranteed of being
awake when she awakened!
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