MATH 323 Fall 2023

Homework assignment #7

Problem 1. Vectors vi = (1,1) and vo = (—1,1) form a basis for the vector space R?.
Vectors u; = (5,3) and uy = (3,2) form another basis for R

(i) Find the transition matrix from the ordered basis vy, vy to the standard basis e, e; and
the transition matrix from e, e; to vy, va.

(ii) Find the transition matrix from the ordered basis uj, us to the standard basis eq, ey
and the transition matrix from e;, e; to uy, us.

(iii) Find coordinates of the vector w = (10, 7) relative to the basis vy, vy and coordinates
of w relative to the basis uy, u,.

Problem 2. Vectors v; = (4,6, 7) =
vector space R3. Vectors u; = (1,1, 1), (
R3.

(i) Find the transition matrix from the standard basis e1, €5, €3 to the ordered basis uy, us, us.

(ii) Find the transition matrix from the ordered basis v1, va, v3 to the ordered basis uy, us, us.

(iii) Find coordinates of the vector w = 2v; + 3vy — 4vj relative to the basis vy, va, vs,
coordinates of w relative to the basis uy, us, us, and coordinates of w relative to the standard
basis.
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find vectors w; and wy so that U will be the transition matrix from the ordered basis wi, wy
for R? to the ordered basis vi, vo.

Problem 4. Polynomials p;(z) = 1, po(z) = z and ps3(x) = 22 form a basis for the vector
space P3. Polynomials ¢;(z) = 1, go(z) = 1 + z and g3(z) = 1 + = + 2? form another basis for
Ps.

(i) Find the transition matrix from the ordered basis 1, g2, g3 to the ordered basis py, ps, p3.

(ii) Find the transition matrix from the ordered basis py, ps, ps to the ordered basis q1, ¢2, 3.

(iii) Find coordinates of the polynomial 7(x) = 2z? + 3z — 1 relative to the ordered basis
a1, 492, q3-



