
Math 502: Combinatorics
Homework 1

Recall that you must hand in a subset of the problems for which deleting any problem makes the total
score less than 10. The maximum possible score on this homework is 10 points. See the syllabus for scoring
details.

Problems

1. (2) [3 points] Show that every polynomial in two variables x, y can be written uniquely as a sum of a
(two variable) symmetric polynomial and a (two variable) antisymmetric polynomial.

2. (1+) [2 points] (Review.) Write the power sum symmetric function p3 in terms of elementary symmetric
functions.

3. (1+) [2 points] Use the ω involution discussed in class (to be discussed on Wed. Jan 25) to use
the formula you obtained in the previous problem to express p3 in terms of homogenous symmetric
functions.

4. (1+) [2 points] Determine whether each of e(3,2,2), h(3,2,2), p(3,2,2), and m(3,2,2) are Schur positive. (You
can use Sage and the symmetric functions package.)

5. (1+) [2 points] Compute the Schur polynomial s(2,1)(x1, x2, x3) as a ratio of determinants (i.e. a
ratio of antisymmetric functions, to be discussed in class on Monday Jan 23), and compute it using
semistandard Young tableaux, and show that the two computations agree.

6. (2-) [3 points] Prove that

∑
λ

mλ(x1, x2, . . .)eλ(y1, y2, . . .) =

∞∏
i,j=1

(1 + xiyj).

7. (2+) [4 points] Stanley chapter 7 problem 7.3. (Scroll down to next two pages of this document for
photos of the problems from Stanley)

8. (2+) [4 points] Stanley chapter 7 problem 7.4.

9. (2+) [4 points] Stanley chapter 7 problem 7.5.

10. (2+) [4 points] Stanley chapter 7 problem 7.6.

11. (2+) [4 points] Stanley chapter 7 problem 7.7.

12. (2+) [4 points] Stanley chapter 7 problem 7.8.

13. (2+) [4 points] Stanley chapter 7 problem 7.9.
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