Linear Algebra 2 Exercises

#H: HE B (Sakaé Fuchino) July 10, 2019

. Calculate the inverse of the following 3 x 3-matrix:

—2 0
1 -1
-5 5 2

. Prove the following assertion by checking the definition of the inverse of a square matirix:

For any 2 x 2-matrix A = [Z Z], A is invertible if and only if det(A) = ad — be # 0, and

the inverse of A is

A= | )

. Prove that the following hold for any n € N:

1) IfresS, then 7' € S,,.

(1)
(2) For 7, 0 € S, we have 7o € S,, where 7o denotes the compotition of functions o and 7.
(3) (r7)o = m(To) holds for all m, 7, 0 € S,.

(4)

S,, has n! elements.

. Let 7:{1,...,5} — {1,...,5} be a permutation of degree 5 defined by 7 = (1 2)(3 4)(2 5).
Find 7(2), 7(4), 7(5). What is 77 '?
. (1) Enumerate all elements of Ss.

Use the notation: For 7: {1,...,n} — {1,...,n} with 7(1) = t1, 7(2) = ta,..., 7(n) = ty,
T is denoted by

1 2 -+ n
T = .
ti ta - tn

(2) Represent all elements of S3 as products of transpositions.



