Sample Counting Problems

Disguised questions of combinations and permutations

1) A particle starts at the origin of the Cartesian plane and travels to the point (6, 7). It always moves parallel to the x or y axis and always moves in the positive direction of both axes in single unit movements. In how many ways can the particle get to its destination?
The key with this question is to realize that the particle’s path can be represented with a string of directions, with ‘R’ standing for moving one unit in the positive x direction, and ‘U’ standing for moving one unit in the positive y direction. Thus, RRRUURRRUUUUU would stand for going from (0,0) to (3,0) to (3,2) to (6,2) TO (6,7), for example. Each different string of 6 Rs and 7 Us corresponds to a different path for the particle. Thus, the number of paths the particle can take is equal to the number of strings that can be formed from 6 Rs and 7Us, which is 
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2) An ascending string is one where all of the vowels and consonants appear in alphabetical order, relatively speaking. Thus, “GAMERS” is an ascending string since the consonants, G, M, and R are already in alphabetical order, relative to their position in the string, and the vowels, A and E are also in alphabetical order, relative to one another. How many ascending strings can be made out of the letters A, B, C, D, E, F, G, H, I, O, and U?
First of all, we must simply place the location of both the vowel and consonants in the string. Out of the 11 locations for all of the letters, 5 must be chosen for the vowels. This can be done in 
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Once these positions are fixed, then we must arrange the vowels. BUT, we realize that vowels, once their locations have been chosen, are FORCED to go in alphabetical order. Thus, there is ONLY one valid arrangement for the vowels once their locations are chosen. Similarly, once the consonant locations are chosen, there is ONLY one valid arrangement of those also – in alphabetical order. Thus, once the locations of the vowels are chosen, the rest of the ascending string falls into place. Thus, the number of valid ascending strings is 
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3. You must arrange 3 oak trees, 4 maple trees and 5 birch trees in a line such that no two of the birch trees are adjacent to one another. In how many ways can you arrange the trees? (Assume that two oak trees are indistinguishable, as are two maples and two birches.)

It is tempting to pick four trees to be in between the five birch trees, but that approach leads to confusing situations.

Instead, it is better to take the following approach:

Place the 7 non-birch trees (which will be designated with an N below):

__  N  __  N __  N __ N __ N __ N __ N __

Notice that there are 8 slots in which the birch trees can be placed. We can choose any five of those slots for the birch trees, which can be done in  
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 ways. Then, we can arrange the non-birch trees in the number of ways we can permute 3 oaks and 4 maples, which is just 
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Thus, the final answer, since each of these choices is independent and combined together for one arrangement is their product, 
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4. If you must shoot the bottom-most target available when shooting at a particular color, in how many ways (orders) can you shoot all of the targets?
	Red
	Green
	Blue

	




	
	


The key here is to realize that if you are shooting at a target of a particular color, you are forced to hit one of them. Thus, a string of 4 Rs (standing for red), 2 Gs (standing for green) and 3 Bs (standing for blue) corresponds to a single order of hitting the targets. Each different string corresponds to a different way to hit the targets. For example, the string RGGBRRBBR corresponds to hitting the 4th red, the 2nd green, the 1st green, the 3rd blue, the 3rd red, the 2nd red, the 2nd blue, the 1st blue and the 1st red, in that order.
Thus, the total number of ways to hit the targets down is the number of permutations of 4 Rs, 2 Gs and 3Bs, which is 
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