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a) using the formula for multinomial coefficients;
b) by a combinatorial argument.

2. a) Show that for n = k + l + m we have(
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b) Show that for every n we have∑
k+l+m=n
k,l,m≥0

(
n

k, l,m

)
= 3n.

3. Of 33 students, 20 ski, 15 climb, 8 play ice hockey. (Some students might do none of
these sports.) Besides, 6 ski and climb, 2 ski and play ice hockey, and 3 climb and
play ice hockey. Show that there is at most one student who does all three sports.

4. This exercise deals with the number of surjective maps from an n-element set to an
m-element set (we have not considered this problem so far).
a) Calculate this number for m = 2.
b) Calculate this number for m = 3.
c) Write a formula for this number that holds for general m.

(Hint : The resulting formula is given by a sum and not a “nice” formula like a
binomial coefficient).

5. a) In the hats problem from the lecture, what is the probability that exactly one
guest gets their hat?

b) (A different hat problem.)
The guests are leaving the party one after the other. The first guest takes a hat
by chance. Each of the following guests looks for their hat. If they find their
hat, then they take it; if not, then they take any hat by chance. What is the
probability that the last guest gets their hat?


