February 11, 2008

Counting anagrams of various words:

“set” has 3 anagrams:
The product rule gives that there are 3*2*1=6 anagrams
And here are the anagrams:  set, ste, est, ets, tse, tes

Let’s count the number of anagrams of “see”

see, ese, ees

Here, there are 3 anagrams, not 3! = 6 anagrams.  Why?
How many anagrams of REED, if we assign different colors to the E’s?
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There are 24 anagrams.  But if we ignore the color, each one has a match so there are really only 12.

How about “AHHH”?
If the letters were all different colors, there would be 4!=24 anagrams, listed schematically below:
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But again, if we group them while ignoring color, here will be 6 in each group. So, we divide 24 by 6 to get the number of distinct anagrams:  4.  AHHH, HAHH, HHAH, HHHA.
Number of anagrams of DEED is 24/(2!x2!).  We divide by (2!x2!) because the D’s can be arranged in 2! ways, and so can the E’s.  
THE BIG IDEA:  If we can say how many will be in each group we can get the number of anagrams by dividing 24 by that number.

MAMMA

With distinct colors, there would be 5!=120 anagrams.

In each group there will be 3!*2! Anagrams, so that the total number of distinct anagrams would be 5!/(3!2!) = 10.
Number of anagrams of MISSISSIPPI

11!/4!4!2!
