 [Return assignments #1 through #4

Collect assignment #5]

Exam format: Closed book, closed notebook, no calculators.

How many sequences of length ten, consisting of 0's and 1's, add up to six? … 10 choose 6.  

Interpret via sets and multisets: … 6-combinations of the set {1,2,3,…,10}, or … 10-permutations of the multiset {6(1,4(0}, aka permutations of the multiset {6(1,4(0}.

E.g., the 10-tuple (x_1,…,x_10) = (0,1,1,0,1,1,1,0,1,0) corresponds to the 6-combination {2,3,5,6,7,9} of the set {1,…,10} and to the 10-permutation (0,1,1,0,1,1,1,0,1,0) of the multiset {6(1,4(0},

How many sequences of length ten, consisting of non-negative integers, add up to six? …  15 choose 9. 

Interpret via sets and multisets: … 6-combinations of the multiset {((1, ((2, ((3, …, ((10} or … permutations of the multiset {6(1,9(*}.

E.g., the 10-tuple (x_1,…,x_10) = (0,2,0,3,0,1,0,0,0,0) corresponds to the 6-combination {2(2,3(4,1(6} and to the (15-)permutation *11**111**1**** of the multiset {6(1,9(*}.

How many sequences of length six, consisting of positive integers, add up to ten? … 9 choose 5.

In how many ways can four students be assigned to two classrooms (two students per classroom)? … Six.

In how many ways can four students be split into two teams (two students per team)? … Three.

Try to rephrase these questions in terms of permutations or combinations of sets or multisets.

How many paths of length 6 are there from (0,0) to (3,3) in the 2-dimensional grid? ... 6!/3!3!

Interpret as combination? ...

Interpret as permutation? ...

How many paths of length 6 are there from (0,0,0) to (2,2,2) in the 3-dimensional grid? ... 6!/2!2!2!

Interpret as permutation? ...

Review application of PIE: How many sequences of 1's, 2's, and 3's of total length n contain at least one 1, at least one 2, and at least one 3?

Answer: 3^n - 3•2^n + 3•1^n - 0^n.

(where we can replace 1^n by 1 but we can’t replace 0^n by 0)

For n=4, this gives the answer 36.

Is there another way to get the answer 36? ... 

[OMITTED BECAUSE OF LACK OF TIME:]

Account for all the terms of (x+y+z)^3 and (x+y+z)^4.

Check that we have the right number of terms for each.

Also check that the coefficients sum to 3^3 and 3^4, respectively.

What is the coefficient of w^3 x^3 y^3 z^3 in (x+y+z)^12?

What problem does this remind you of?

Sorting into houses vs. dividing into teams: the general case

