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Let  where each element is some positive integer.
We will determine which combinations of elements can exist such that mean = median = mode = range.
Since the range is calculated by , and must be equal to the median, , then . Since all elements are natural numbers greater than 0, then  for to satisfy this condition. Hence, there cannot exist a case where , as .
Looking at the next case, where , the mean can be calculated as such, where  is the median which is equal to the mean:




Therefore, this case must be ruled out. Similar logic can be applied to , hence ruling out the 2 possibilities for sets containing 2 different elements.
The next case, with 3 different elements and hence 3 possible arrangements (which we will tackle one by one), states . Calculating the range gives us



Then, rearranging the mean calculation gives us:



Therefore, this possibility is ruled out. 
Moving to the next possibility, we have , which is impossible. 
Lastly, if , the equation for the mean gives us:




Using the range, we get  Adding this equation to the result of the mean equation gives us:




Plugging back into the range gives us . Hence, . We can check to see that this set fulfils mean = median = mode = range, like so:


So for 3 different elements, this is the only possible form of .
The next case is where . Since the mode equals the median, we get , which is identical to the 1st possibility of case 3, which was impossible.
We can also have , so this recreates the 2nd possible combination from case 3, which is impossible too.
Next, we can have  I fail to come to any conclusion with this case or the next. 
Also,  is possible.
Now, we cannot have  where each element is different, as there must exist a distinct mode.
Therefore, the only possible sets of length 5 where mean = median = mode = range follow one of these patterns:






