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Combination with repetitions.
Asked 8 years, 6 months ago  Active 4 months ago  Viewed 77k times (o‘;‘ ck.'JUa.a) YYauss ul.ul

The formula for computing a k-combination with repetitions from n elements is:

30 n+k—1\ (n+k-1
k T\ n-1

I would like if someone can give me a simple basic proof that a beginner can understand easily.

9 Answers ‘ Active ’ Oldest | Votes |

This problem comes by many names - stars and stripes, balls and urns - it's basically a question of
how to distribute 7 objects (call them "balls") into k categories (call them "urns"). We can think of
26 itasfollows.

Take n balls and k — 1 dividers. If a ball falls between two dividers, it goes into the corresponding
V urn. If there's nothing between two dividers, then there's nothing in the corresponding urn. Let's
look at this with a concrete example.

I want to distribute 5 balls into 3 urns. As before, take 5 balls and 2 dividers. Visually:
|ooo|oo

In this order, we'd have nothing in the first urn, three in the second urn and two balls in the third
urn. The question then is how many ways can we arrange these 5 balls and two dividers? Clearly:

S ()= ()
(n+ (k—1))

(k—1)!n!
from each other and the dividers aren't distinet from each other). Notice that this is equal to

Clad L u 2

We have that there are the n balls and k — 1 dividers (since the balls aren't distinet
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