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[20] 1. Fibonacei Nim has 2 players and a pile of sticks. The first player
takes away at least 1 but not all the sticks from the pile. The second
player can take away any number from 1 to twice the number the
previous player took, then the first player does the same and so on, The
strategy for the starting player is to start with a non-Fibonacci number
and then to write as a sum of non-consecutive Fibonacci numbers and
then discard the smallest.

[8](a) Find all the Fibonacci numbers less than 400.
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[6](b) Suppose you start with 42 sticks. What is your first move?
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[6](c) Suppose you start with 220 sticks. What is your first move?
Show your work. 110-144 =16
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1 20] 2. Prove that
{ | 61

51(8) 13" js irrational

(5] (b) 17 + 137 s irrational, using the result from part (a).
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lf‘“l LA game show raquires you o randomly plok 1 of 7 envelopes
Fhe host hag hidden a $100 bill in one envelope, and o $1 bill In esch of
ll\(‘ other 6, Onee }*HH'\-’&‘ |'\h‘lu.‘c|. the hoat 1y lmlllil‘nl lo remove 2 of the
$1 envelopes you didn'y plok. You now have u choive of keeping your

original envelope, or paying $2 to switch your cholee (o one of the

4 you
didn't piek,

[15](a) 1T you choose to pay $2 and switch your chaiee, then what are
your odds of loxing money"

[5](b) By what percent (IFany) does the oddy of winning a $100, bill
change hf switching your cholee?
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(10)2) Solve the equation x = 1  (1/x) for x. Hint: First multiply each
side of the equation by x.

[10)(b) Simplify the expression (2)* + 2(8)' + 3(16)"7 + 4(32)"* +
64)"°. Do not use a calculator.
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5. Consider the following infinite list of real numbers

0.123456789101112131415161718......
0.246810121416182012141618201......
0.36912151821242730333336

0.481216202428323640444852545......
0.510152025303540455055606570......

£) bxi, 651, 6%3, bx4 ¢xS

------------------------------------------------

(5)(a) What will be the 6™ number on the list
(15)(b) Using Cantor’s diagonalization argument, find a number not on
the list. Justify your answer.
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