Math 2135 - Assignment 11
Due November 15, 2019
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(1) Consider A = [c d}'

b
(b) How does multiplying one row by a scalar effect the determinant? Compare

(a) How does switching the rows effect the determinant? Compare det A and det [Z d] .

det A and det [m Tb] .
c d
(¢) How does adding a multiple of one row to the other row effect the determinant?
a b
Compare det A and det [c tra d+ rb]'
(2) Compute the determinants by row reduction to echelon form:
EIC R TR
9 _3 _5 2 7T 6 =3
-3 —-10 -7 2

(3) * Prove:
Theorem. det A for any n x n-matrix A can be computed by a cofactor expansion

across the i-th row of A, that is,
det A = Z(—l)iJrjaij det AZ]
j=1

Recall that A;; is the (n — 1) x (n — 1)-matrix obtained from A by removing row
¢ and column j. Hint: Use induction on ¢. For the induction step from i to ¢ + 1,
flip rows ¢ and ¢ + 1 (How does this change the determinant?) and use the induction
assumption.

ow for 2 X 2-matrices A = an = that
4) Show for 2 x 2 R L e s LR IS
21 Q929 b21 622

det AB =det A-det B

(5) Let A € F™™. Are the following true or false? Explain why:

(a) If two rows or columns of A are identical, then det A = 0.
(b) For ¢ € F, det(cA) = cdet A.
(c) If A is invertible, then det A™' = .
(d) A is invertible iff 0 is not an eigenvalue of A.
(6) Eigenvalues, -vectors and -spaces can be be defined for linear maps just as for matri-
ces.

Let h: V. — W be a linear map for vector spaces V,W over F. Show that the

eigenspace for A € F,

Epy:={x eV : h(z) = Az},

is a subspace of V.
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(7) Give all eigenvalues and bases for eigenspaces. Do you really need the characteristic
polynomials?

(a) A= l_o?’ _13] (b) B =

(8) Give the characteristic polynomial, all eigenvalues and bases for eigenspaces for
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