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Let us look at exercise 1.5 in the Textbook Mitzenmacher and Upfal first edition it is on

page 17 ok. What is the question? You have 10 dice; you roll these 10 dice and sum of all

the numbers that come up on these 10 rolls. Now the question is what is the probability

that the sum is divisible by 6? Ok. It might be tricky to think about it as is.

But let us try to apply the principle of deferred decisions ah. So, now what we are going

to do is we are going to focus our efforts on the tenth time ok. So, we are going to focus

our efforts on the tenth time and assume that these 9 dice have already been rolled ok.

And let us say the these nine dice the there some happens to be S and the tenth dice

which is what we are focusing on comes up with a value X. So, this question becomes

what is the probability that S plus X is divisible by 6? Ok.

Well this is this makes it a lot easier to think about because whatever be the value of S

there is exactly one value of X that when added to S will make S plus X divisible by 6

and that is not being difficult to see. Because let us take an example.

https://www.google.co.in/search?biw=1024&bih=662&q=Michael+Mitzenmacher&stick=H4sIAAAAAAAAAOPgE-LSz9U3SDYxtDAyVQKzU4otKi3NtWSyk630k_Lzs_XLizJLSlLz4svzi7KtEktLMvKLADnhtbg4AAAA&sa=X&ved=0ahUKEwjAqqGju8XaAhWFdd8KHZalBVgQmxMIzwEoATAS


Let us say S is 30 S is equal to 37 ah. So, X can take the values from 1 to 6. So, the only

value of X for which S plus X is divisible by 6 is when X is 5 in which case X S plus X

will be 42 and that is the only value for which this divisibility happens.

And of course, what is it what is the probability that x would take the value 5 that is 1

over 6. So, this probability is simply 1 over 6. So, one thing we need to be careful about

is when we formally write this up we need to apply the law of total probability and a lot

of the probability has to be applied over all possible values of S.

Because S can take a range of values for every possible value of S probability of S plus

X being divisible by 6 is 1 6. So, we need to carefully apply the law of total probability

to actually arrive at this result and that is what is expected of you in this exercise.


