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Problem 6
[Kelvin]

The main problem in this exercise is, that we have indistinguishable (e.g. the
three groups with two people) and distinguishable groups (e.g. we can distin-
guish between a group with four or five people). Therefore we are using two
steps to calculate all combinations:

The first step is to sum up duplicate groups (as the group of two people) and de-

termine the number of combinations to choose these groups: < 233 ) % ( 260 ) %
( 14

4

. 6
The naive approach is to count the combinations of these subgroups like ( 9 ) *

( ; ) for the groups of two and ( 150 ) for the groups of five people. But this

would be wrong if you just multiply these values with our first result. since
we should not distinguish the groups of two people (or five people). becau-
se these groups are unlabeled)! (and 2!) ist the number of permutations if
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we distinguish the groups. We count the combinations of the groups of two
people 3! times to often (and the groups of five 2! to often). This leads to
- (8- (- 45 ()

129866821.5 * 10°

Problem 9

[Kelvin]

a)

4
We can formulate the problem as - fi — 20

i=1
We have to select "No,Yes,No,No” in the "Twelvefold Way”-Table, since the mo-
ney (balls) is unlabeled (I:No) and the funds are labeled (IT:Yes). Fonds without
an investment are allowed (a: No) and an investment can be higher than 1% (b: L/

No). As in the example, this leads us to ( 20;[:1 1— e ) = 1Tl

b)

We are searching for combinations with at least two balls (1% of investment)
in different boxes (funds). We use the A.P. to sum up the cardinality of the
sets of combinations with "Investment in exactly two funds”, "Investment in
exactly three funds” and "Investment in exactly four funds”. Since there are also
different ways to choose the funds and these are distinguishable, we have to
multiply the cardinality with the number of possible combinations to choose.
The cardinality of the set of all combinations of "Tnvestment in exactly a funds”



is equal to the number of surjective functions (a: Yes, b: No) from unlabeled
(1:No) balls (20k possible investment) to labeled (II:Yes) boxes (a funds). This

4 o
lead5t02(3>(2i0—11 )6*( 119)”*( 129)“"‘( 139)‘“1767- v
=2

As | recognized at last it would be much simpler to count the number of invalid
combinations (with and investment for exactly one fund) and substract it from
the solution of subproblem 9.a. Since we are only able to invest in exactly one

fund in four ways, the solution is obvious. & w eJ’, ome trnmots T

c)
We are interested in all combinations, where we invest "a part of the money’.

We assume that a part means a number ¢ € N with 1 <a < 19.
We have to sum up all combinations from the investment of 1k to 19k. We use

19 / 44—
the same approach as in 9.a and this leads to X ( i J; 4 1 1 ) = 8854 /
=1 -
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