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1. (a) (15 points) Compute the inverse of the matrix

1 11
A=11 2 4
1 39

(b) (10 points) Find a quadratic polynomial f with f(1) =0, f(2) =3, f(3) = 10.

2. A square matrix A is called lower triangular, if a;; = 0 whenever i < j.

(a) (15 points) Show that the product of two n x n lower triangular matrices is lower

triangular.

(b) (10 points) Show that the determinant of a lower triangular matrix is equal to the

product of its diagonal entries.

3. (a) (15 points) Suppose that A, B are n x n matrices with AB = 0. Show that the

column space of B is contained in the null space of A.

(b) (10 points) Find a basis for both the null space and the column space of

12410
A=110 2 2 1
11313

4. (a) (10 points) Let T: V' — W be a linear transformation between vector spaces and
let vy, vy, ..., v, be vectors in V. Suppose T'(vy),T(vz),...,T(v,) are linearly

independent. Does it follow that vy, vs, ..., v, are linearly independent? Explain.

(b) (15 points) Let T': R? — R? denote the reflection along the line y = z. Find the

matrix of this linear transformation with respect to the basis

1 1

)

2 3

B =
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