24.1  We are choosing four inequalities, each of which must be either < or >.  There are two possible choices for the first inequality, two for the second, and so on, for a total of 2*2*2*2=16 possible different patterns.  By the PHP, with 17 different sequences, at least two of them must have the same pattern of inequality signs.
24.2  Each digit in the 9-digit SSN is either a zero or is not a zero, so there are 29=512 possible different patterns of zeros and nonzero.  By the PHP, if we have 513 SSN’s, at least two of them must match zeros.
24.3  We can break this into two cases:
Case 1:  two of the numbers in the set have the same one’s digit.  Then their difference is a multiple of 10, and we are done.  Otherwise, proceed to case 2 below.
Case 2:  each number in the set has a different one’s digit.  Create 6 groupings of the possible one’s digits by grouping the numbers together that add to 10, creating two additional groups which include the single digits of 0 and 5:
[1  9]  [2  8] [3  7] [4  6] [5] [0]

Since we have 7 distinct positive integers to put into only 6 groups, there must be a group that contains more than one integer.  That group can’t be one of the last two listed, or we would have finished the problem in case 1.  So we must have two integers in one of the other groups, which means that the integers will add to a multiple of 10.
24.4  Cut the square into 4 squares each having sides of length ½.  Placing five points into these four squares, there must be at least one square with more than one point.  The shortest distance between two points inside the square must be less than the length of the hypotenuse of the square, which is 
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24.9  To prove that f is a bijection, we must show that it is 1-1 and onto.
To show 1-1:  let 
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is positive, then 
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, and multiplying both sides by 2 and subtracting 1 means that m=n.  So f is 1-1.
To show onto:  Let x be any integer (WTS: there is a natural number n that gets mapped to x)

If x is negative, then define n such that 
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If x is positive, then define n such that 
[image: image10.wmf]x

n

=

+

2

/

)

1

(

, so 
[image: image11.wmf]1

2

-

=

x

n

.  Since x was positive, 2x-1 will be positive, so 
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Hence, f is onto the integers.

24.10  
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