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1. [10%] Let S = {v1,...,v,} be aset of vectors in R”. What is the definition of that
S is linearly independent?

2. [15%)] Let
1 -2 2 3 1 a 4 7
A=|4 -8 5 6| andB=1]2 b 5 8
7T —14 8 10 3 ¢ 6 10

Suppose A and B have the same reduced echelon form. Find a, b, and c.

3. [15%] Let J; be the 5 x 5 all-ones matrix. That is, every entry of J5 is 1. Find the
eigenvalues of .J5, including the multiplicities.

4. [20%] Let Ps be the vector space of all real-coefficient polynomials of degree at
most 3. Then B = {1,z,2% 2%} is a basis of P;. Let T be the differential operator
that sends a polynomial p(z) € P to its derivative p'(z) € Ps. Show that T is a
linear transformation and find the matrix representation of 7" with respect to the

basis B.
5. [20%] Let S3 be the set of all 3 x 3 real symmetric matrices. Consider S; as a
1 11
vector space over R. Let Jy= |1 1 1]. Show that
1 11

V = {X c 8y J3X:XJ3}

is a subspace of S;. Find a basis of V.

6. [20%] Let A be an n x n matrix and .J,, the n x n all-ones matrix. Let A(i, j) be
the (n —1) x (n — 1) matrix obtained from A by deleting the i-th row and the j-th

column. Define -
cof (A) = Y (=1)"7 det A(i, j).

Show that
det(A + J,) = det(A) + cof (A).




