21.2  Prove the equation 
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This is not a proof by induction, just an exercise in algebra, showing the left side = right side

Left Hand Side 
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  factoring out the 
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21.3  a.  Prove 
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for any positive integer n.

Base Case:  n=1
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Inductive Hypothesis:  Suppose the equation is true for n=k.
That is, suppose 
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Want To Show: the equation is true for n=k+1

That is, WTS: 
[image: image12.wmf]2

)

1

)

1

(

3

(

)

1

(

)

2

)

1

(

3

(

)

2

3

(

...

7

4

1

-

+

+

=

-

+

+

-

+

+

+

+

k

k

k

k


Start with the inductive hypothesis:
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 and add the “missing” term to both sides:
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So the equation is true for n=k+1

Hence, the equation is true for all positive integers.

21.5  By induction, letting n be the total number of people in the line. 
Base Case:  n=2

If n=2, then the only two people in line are the woman in front and the man in the back, in which case the woman is directly in front of the man.
Inductive Hypothesis:  Suppose that the statement is true for n=k.  That is, whenever there are k people in line, then somewhere in the line there is a woman directly in front of a man.

WTS: statement is true for n=k+1.  

Suppose we have a line of k+1 people.  Subtract one person from the line(not the woman in front or the man at the back), temporarily, and you have a line of length k.  By the IH, somewhere in the line there must be a woman directly in front of a man.  Now put the person back into the line.

Case 1:  the person whom you temporarily removes is between the WM.  Then if the person is a woman, you will now have WWM, in which case you now have a woman in directly in front of a man.  If the person is a man, you will now have WMM, in which case you now have a woman in front of a man.
Case 2:  the person whom you temporarily removed is not between the WM.  Then you still have the woman directly in front of the man.

21.6  Classic Tower of Hanoi problem – Google it…
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