COT 3100 Recitation #1 Counting Problems

1) How many possible passwords are there if the following rules apply:


- There must be exactly 8 characters

- The characters could be numbers or letters (upper/lowercase)?

There are 10 characters for numbers (0 – 9) and there are 26 letters. So adding up the possible characters would be 10 + 26 (lowercase) + 26 (uppercase) = 62. And in this permutation we have 8 characters for the password so the answer is:  628 = 218,340,105,584,896
2) How many more choices are there if:


- there are still 8 characters


- for each character we use a 7-bit ASCII character?

For this permutation we still have 8 characters to decide for, but now the number of possible characters for each one has changed. Since we’re using a 7-bit ASCII character, this means we have 27 = 128 possible characters to choose from. So now our answer is 1288 = 72,057,594,037,927,936

3) How many ways can 8 rooks be placed on a chessboard so that no two are attacking one another?

This is a famous problem called the “Rooks Problem.” A chessboard has 8*8 = 64 squares. Two rooks are attacking each other if they are same row or column. When we place the first rook we choose from 8 columns and 8 rows. By placing the first rook on the board, we’ve used up one row and one column, so there are 7 left. After the next rook, there are six left. So we see from the pattern that the answer is:
8 * 7 * 6 * ... = 8! = 40320

4) In how many ways can a team of 5 be chosen from 10 players so as to


a) include both the strongest and the weakest player?

By initially including the strongest and the weakest player, we now have 10 – 2 = 8 players left to choose from. Likewise for the team we now have 5 – 2 = 3 players left to choose.

So our answer is: 
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b) include the strongest but exclude the weakest player?

Initially including either the weakest or the strongest player will still leave us with 10 – 2 = 8 players left to choose from. But now since we’ve only chosen one player (the other we’ve decided NOT to choose) we have 5 – 1 = 4 players left to choose for out team.

So our answer is: 
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c) exclude both the strongest and the weakest player?

Now we’ve chosen to NOT include the strongest and the weakest player so we have 10 – 2 = 8 players to choose from. And since we haven’t chosen anybody for our team yet, there are still 5 positions available. So the answer is: 
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5) The dean of a certain college has a pool of 10 chemists, 7 psychologists, and 3 statisticians from which to form a committee.


a) The chemist, Professor C, and the psychologist, Professor P, do not get along. 
How many 5-member committees can be formed that do not have both Professor C and Professor P on them?

We can use the substraction rule for this one. There are 10 + 7 + 3 = 20 professors. Note that the total number of combinations to pick 5 members (disregarding the rule) is 
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. Now, we need to determine how many possible combinations there are for making a 5-member committee that INCLUDES both of these professors. This is similar to 4a, and is 
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. So now we just use our subtraction rule to get our final answer: 
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b) How many 5-member committees can be formed so that the number of chemists is greater than or equal to the number of psychologists and the number of psychologists is greater than or equal to the number of statisticians?
We will use our addition rule to add up the different possible cases. Note that for the different cases the numbers of professors must add up to 5.
Case 1) All chemists. This would obey our rule and would simply be 
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Case 2)  4 chemists; so there must be 1 psychologists. So we have to choose 4 chemists from the 10 and 1 psychologist from the 7. This case will the the product of the two combinations, so it’s 
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Case 3) 3 chemists and 2 psychologists: 
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Case 4) 3 chemists, 1 psychologist and 1 statistician: 
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Case 5) 2 chemists, 2 psychologist and 1 statistician: 
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So the final answer is the sum of these: 
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