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1. [10%] Let
1111
A=1(2 2 3 3
3 35 5

Find a basis of the kernel of A.

2. [15%] Let o = {x1,%2,X3} be a basis of a vector space V. Suppose y1 = 2x; + 3X2. Show
that 8 = {y1,Xa, X3} is also a basis of V.

3. [15%] Let I, be the identity matrix of order n and Jn be the n X n all-ones matrix. Find

the determinant of
4 = I, —1I,
n=I, Ju |

4. [20%)] Let
1 1 1 2 0 -1 -1
—1 0 0 0 2 -1 -1
u; = 0 ,Ug = 1 , U3 = e and L = 1 -1 9 0
0 0 -1 -1 -1 0 2

Let § = {u;,us, u3} and W = span(f). Define the function f: W — W by f(w) = Lw.
(a) [12%] Find the matrix representation | f]g of f with respect to f.

(b) [8%] Find the spectrum of f.

5. [20%)] Let A be a square matrix. Suppose vi,...,Vq are eigenvectors of A with respect to
distinct eigenvalues Ai, ..., A, Show that {vi,...,V,} is linearly independent.

6. [20%] Let C[0,1] be the vector space of continuous real-valued functions on the interval
[0, 1] with the inner product

(f, ) = / £(2)9(x) dz.

Find the orthogonal projection of e* onto the space span{l,z}.
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