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1. [10%] Compute the determinant of the matrix

-2 5 -1 3
1 -5 18 7
3 -1 5 =5
2 & -7 =10

and determine whether it is invertible.

2. [15%)]Prove that there is a linear transformation T : R* — R? satisfying T'(1,3) =
(1,2,3) and T(-2,1) = (4,5,6). Is T unique? What is T'(3,4)7 Verify your answers.

3. [15%] Find the Jordan canonical form of the matrix

1 2 0
0 2 0
-2 -2 -1

4. [15%)] Find all values of k so that the set {(1,-3,1),(3,4,5),(2,1, k)} of vectors in R?
is linearly dependent.

5. [15%] Let T : R*? — R? be a linear transformation satisfying 7% = I, the identity
transformation. Find the range and kernel of T

6. [30%] For any n € NU {0}, let P,(R) be the set of polynomials over R with degrees
less or equal to n. Define a transformation T : P,(R) — P3(R) by

T(p(z)) = zp'(z) + ] " o(t) dt,

where ' is the first order derivative.
(1) Show that P3(R) is a vector space.
(2) Prove that T is linear.

(3) Find the matrix representing T with respect to the ordered basis {1, , %}
and {1, z,z? 2°} for P(R) and P3(R), respectively.




