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Instructions: Do all 5 problems. Show your work. The notation, R, is the set of all real
numbers

1. For each of the following subset of R?, (i) determine whether it is a subspace of R3. (10 pts)
a) Wy = {(z1,22,73) € R : 11 + 315 + 223 = 0}.

€ R3 iy + 3zg + 2x5 = 4}.

€ R? : 213333 = 0}.

Wy = {(z1,%2,23) € R3 : zy + 233 = 0,2, = 0}.

T1,Ty,23) € R®: 31 + 223 = 0}.

(ii) How about W; U W5 and Wy N Wy, are they subspaces of R37 (5 pts). Justify your
answer.

2. Let T : R® — R? be given by
T(ml,xz,xg,) = (.’L‘l = %y + 2273, —41131 + Ty + 71173, —2.’171 — T9 i 11.’133)

(a) Show that T is a linear transformation. (10 pts)

(b) Find a basis for the null space of T, the dimension of the null space, dim(N(T)) and
the dimension of the range space, dim(R(T)). (10 pts)

3. Consider the following linear system,

Az =b,
where
2 -1 0
A=1| -1 2 -1
0 -1 2
and
b=(4,0,0)T

(a) Use Gaussian elimination to solve the linear system for = (1, %2, 23)" (10 pts)

(b) Show that the matrix A is symmetric positive definite (10 pts)
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4. Consider the matrix A given by

2 01
0 20
1 0 2

(a) Find all eigenvalues of A and corresponding vectors (10 pts)
(b) Find an invertible matrix @ and a diagonal matrix D such that D = Q7'AQ. (10 pts)

(c) Compute the determinant of A*. Simplify your answer as much as possible.(5 pts)

5. On P,(R), consider the inner product given by

<pa>= [ plai(z)ds

(a) Show that the basis (1,z,2?) is NOT orthonormal (10 pts)

(b) Apply the Gram-Schmidt procedure to (1,z,z?) to produce an orthonormal basis of
Py(R). (10 pts)

Note that P»(R) isAthe set of all polynomials of degree 2 with real valued coefficients.
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