MATH 280-01 (122)
HW # 4

Q1. Find the dimension and basis of the solution space W of the system of linear equations:

r+2y—4z2+3r—s = 0
r+2y—2242r+s = 0
2r+4y —22+3r+4s = 0

Q2. Let u = [z 22)7, v = [y; yo]* belong to R??
(a) verify that the following is an inner product on %%
(u,v) = T1Y2 — 221Y2 — 22241 + 5T2Y2

(b) for what values of k is the following:
(u,v) = 1y1 — 321Y2 — 32201 + kz2ys
an inner product on R?

Q3. Let ug = 1, uy = z, ug = 22, and uy = z* then W = {uy, us, uz, uy} is a basis for P,
all polynomials with degree less than or equal 3, with inner product:

(p(x), q(2)) = [ pla)q(z)dx

Find an orthogonal basis for P;.

Q4. Let S={[12 —2]7,[432]7,[1 2 1]} be a basis for 3, use the Gram-Schmidt process
to obtain an orthonormal basis.




Q5.Given the basis {uy, ug, uz} for R with
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a)Show that T' = {uy,us, uz} is an orthonormal basis for R

b) Let

X =

—_ = =

Write X as a linear combination of wuy,us, and ug using Theorem 3.5 and use [X]r to
compute || X ||



