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Tutorial 9

1. Compute the given products of permutations.
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2. Calculate the parity of each permutation appearing in Exercise 1.

4 5|1 2
2 3|5 4

W W
DN~
— Ot
[

W N W

3. Use row and column operations to calculate the determinant of

1 5) 11 2
2 11 —6 8
-3 0 —452 6
-3 —-16 -4 13

4. For each permutation o € §,, define P, to be the n x n matrix with (i, j)-entry
equal to 1 if i = 0(j) and 0 if i # o(j). Prove that P,P; = P,, for all o, 7 € S,,.
5. What is the determinant of the matrix P, defined in Exercise 47

6. Consider the determinant

2 n—1
1 = x7 ... x .
1 xy 23 ... x”
det
2 n—1
1z, z2 ... an

Use row and column operations to evaluate this in the case n = 3. Then do the
case n = 4. Then do the general case. (The answer is [[,_;(z; — z;).)

7. Let p(z) = ao + a17 + azx?, q(x) = by + byx + baz?, r(x) = co + 17 + cox?. Prove
that

p(z1) q(z1) 7(w1) ap by co
det | p(wa) q(x2) 7(x2) | = (w2 —21)(23 —21)(T3 —w2)det [ ax b1
p(z3) q(xs) r(x3) az by co



