1. Answers:

(a) (6, 7, 10, 12, 9, 8, 1)

(b) not applicable  on insertion sort .
(c) 13

2. In the case of 47, four units of currency are used. First, two 21 tokens are used 

leaving 5. Then one token of 4 is used leaving one. Lastly, a one token is used, so 

that in total 4 tokens are used.  
27 would not be converted optimally. Using three 9 cent pieces is the best way, but the greedy algorithm would use a 21, a 4, and two 1 cent coins.

3. i = 51:151

i = 26; a25 = 79

i = 38; a37 = 115

i = 45; a43 = 136 

i = 41; a40 = 124 
i = 39; a41 = 118

i = 40; a40  = 121

i = 41; a41 = 124
(a) a. 
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(c) A relation is not a function it is a sub set of  ZxZ in this case. However it can be thought of as a function that takes pairs of elements in ZxZ and returns true if  the pair is in the relation and false if it is not. 

(d) R is transitive since it holds that if a<=b and b<=c then a<=c.

(e) R is not symmetric for example 3<=4 but it is not the case that 4<=3.

(f) To do this part we would need  Z to be the set of all positive integers then 6, 5, 4, 3, 2 ,1 are all less than or equal to 6. So absolute of |A| would be 6 integers. But as it stands |A| would be infinity
4. |A| is the number of elements in set A, which might also have some elements that are also in set B. |B| is the number of elements in set B, which similarly might have some elements that are also in set A. In the case that they share common elements, |A| + |B| produces a single duplicate value of all values shared between the two sets. If you subtract the number of elements that are common to both of them, this will effectively remove the before-mentioned duplicate values, and you will be left with a single copy of all of the elements that are common to both set A and B, in addition to the elements that can be found only in A and only in B. This of course is the definition of the union of two sets, validating the statement that |A U B| = |A| + |B| - |A ∩ B|. 
5. There are C(9, 2) ways to choose a pair of numbers i, j if 0 is not allowed as a choice. (We will consider 0 as a choice later.) Having chosen i and j, there are (2^10 - 2) ways to create 10 digit numbers with only i and j as digits, both occurring at least once.

Now consider 0 as a choice. In this case, there are 9 ways to pick the second digit i, and there are (2^9-1) ways to create 10-digit numbers with 0 and i as digits, both occurring at least one. Thus the final answer is C(9, 2)*(2^10-2) + 9 * (2^9-1) = 41,391.

6. In a rectangle m × n there are (m+1) vertical grid lines
and (n+1) horizontal grid lines (5 and 5 in our problem).

To define any rectangle within the grid,
we must choose 2 of each and there are
( (m+1) choose 2 ) × ( (n+1) choose 2 ) ways to do that. 

For 4 × 4that gives us
(5 choose 2) × (5 choose 2) =
10 * 10 = 100.
7. We can treat CD as one letter so that there are 4! permutaions. Now we have to subtract the ones with EA and CDA. Again we treat EA as a single letter and see that there are 3! strings with CD and EA furthermore there are 3! strings with CDA in it. This gives us a total 4!-3!-3! string.

(a) In the worst case, you could pick up 12 blue socks, then 11 green socks, then choose 1 red sock from the four remaining red socks for a total of 24 socks that need to be drawn in order to guarantee one pick of each color.

(b) In the worst case, you could choose one of each kind of sock for a total of 3 socks drawn, but no matter what, the fourth sock drawn will guarantee a pair of one of the three colors because there are no other possible sock colors that could be chosen to not have a pair.
(c) In the worst case, you could first choose all green socks for a total of 11 draws, then you could pull out all of the blue socks (12), and then you would only have to pull two socks from the remaining 4 red socks to get the two red socks. This adds up to a total of 25 sock draws in order to guarantee at least 1 blue sock and 2 red socks. 
8. From this we know that we can have either 4 women and 3 men, 5 women and 2 men, six women and one man, or all women.

Case 1: (9 choose 4) * (13 choose 3) = 36,036

Case 2: (9 choose 5) * (13 choose 2) = 9,828

Case 3: (9 choose 6) * 13 = 1,092

Case 7: (9 choose 7) = 36
Total: 46,992
9. Left side: n choose k could be the ways to form a committee the size of k from n people. K would be how many ways to choose a head of that committee. Thus kC(n, k) is the ways to form a committee and then choose a head. 
Right side: n could be the ways to choose a committee head. C(n-1, k-1) could be the ways to choose k-1 committee members from n-1 people. NC(n-1, k-1) is the ways to choose a committee head and then form a committee from the remaining people.  Either way, they are still choosing the same thing.
 n – items
k – boxes
ni – in box i
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10. In the word MISSISSIPPI there is one 'm', 4 'i's, four 's's and two 'p's. We from the previous question that there are n!/(n1!n2!n3!...nk!) ways of ways to distribute n distinguishable objects into k distinguishable boxes. In this case, however, k is the type of letter (m, s, i or p) and n is the length of the string.  Now we must look at all the cases and then add them up in the end. 
Case 1: Strings of length 11. In this case we would use all the letters and there would be a total of 
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Case 2: Strings of length 10. We get this by leaving one letter out so we get 4 sub cases by leaving on of each type of letter out giving us  a total of 
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by leaving out a m, i, s, and a p respectively.
The rest of the cases are similar. You must add up all the ways to get a string of each length. Then add up all the cases. 
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