                                                                                                            Name: ____________


Lab 1

Comparing without Counting
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[image: image3.wmf]1.   a) Draw a one-to-one correspondence from the set A into a portion of set B.  

     b) Is there any element that is left out in the 1-1 correspondence?  ______  Which set is (are) that element(s) in? _______ So, which set do we say is larger? _________ Which set is smaller? ________

     c) Draw a one-to-one correspondence from the set E into a portion of set F.  
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Is there any element that is left out in the 1-1 correspondence?  ______  Which set is (are) that element(s) in? _______ So, which set do we say is larger? _________ Which set is smaller? ________

      d) In general, we say that a set X is smaller than a set Y if there is a one-to-one
 
correspondence from  ____________ to _____________________________ 

such that ________________________________________________ .

2. Next you are told that set B is smaller than set C (in other words, there is a one-to-one correspondence from set B into a portion of set C which does not use up all elements in set C), but set C is invisible to you.


a) Construct a 1-1 correspondence from set A into set B.














b) Good, you have just made a connection between elements in set A and those in set C (through the middlemen in set B). Is this a 1-1 correspondence from A to a portion of C?  ________. Does it use up all elements in set C? ___________. If so, which set is larger, set A or set C?  _____________.


c) What you have just shown is called the transitive property of ordering, more precisely,

            If  a < b  and  b < c  then  ________________.

3.   A small shepherd boy Timmy was responsible for taking 23 sheep to pasture each day. These sheep would graze freely all day, and in the evening the boy was to round them all up and drive them home. Unfortunately, the boy could not count beyond two, so he had difficulty each day deciding whether he had found all the sheep before returning home.

a) Can you devise a method (other than teaching the boy to count) that would make it possible for him to be sure he had them all? If so, describe it (Please use something different from the idea below)
b) The sheep's owner came up with a simple scheme. It involved making, for each sheep, a string necklace that would fit around the sheep's neck. In the morning, the boy would take the necklaces and place them all around his own neck. What should he do with them when he bring them back in the dusk and how could he know that he had all the sheep?

c) The "necklace idea" spread throughout the region and soon all the young people tending sheep went to the meadows with string necklaces around their necks. One day, an argument arose between a shepherd and a shepherdess as to which was tending the largest number of sheep. Resolving the argument was made difficult since neither could count. Can you describe a method by which they could resolve their argument while leaving their sheep grazing undisturbed?

d) Timmy was excited about the “comparing necklaces” method and he had soon finished comparing with all the shepherds and shepherdesses he knew. He found that he was tending more sheep than Jillian and less than Charlie was, but they never went to the same place on the same day. Can you teach Timmy a property about ordering so that he could decide easily whether Jillian or Charlie was tending more sheep (without comparing necklaces again)?

e) However, another shepherd boy Ted was also tending more sheep than Timmy and Timmy was wondering if he could also easily determine (without further comparing) whether Charlie or Ted “had” more sheep without asking them to meet (they did not seem to get along with each other). Answer Timmy this question and use this chance to tell him the advantages of learning how to count?
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These arrows are   �pointing to the  �invisible set C.
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