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1. [10%] Let {v1,v2,v3} be a linearly independent set in some vector space. Show that the set

{v1 + v2,v2 + v3,vs + v1} is also linearly independent.

2. [30%] For any n € N, denote by.Pn(]R) the collection of polynomials over R with degrees less
or equal to n. Define a map T': P3(R) - R® as - N

for p € P3(R).

(1) [10%] Show that P3(R) is a vector space.

(2) [10%)] Show that T' is linear.

(3) [10%] Find bases for the kernel N(T) and range R(T) of T', respectively.

3. [15%] Let T" be the linear transform on the set Mn(R) of n x n matrices over R defined as
T(A) = A, the transpose of A € M,(R). Find all eigenvalues of T.

4. [15%] Find the Jordan form of the matrix

1111
1111
1111
1111

5. [15%] Let A be an m x n matrix with rank m. Prove that there exists an n x m matrix B so

that AB = I, the m X m identity matrix.

6. [15%)] Let V be a vector space with dimension n. Suppose that T :V — Vis a linear
transform and that there exists some vector v € V satisfying T v # 0 and T™v = 0. Show

that T" admits the matrix representation

with respect to some basis of V.
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