The Matrix Representation of a Linear Transformation- HW Problems

In Problems 1-5, using the standard basis for R", n > 1, find a matrix
representation for the following linear transformations.

1. T:R? > R? by T(xy,x3) = (1 — X3, 2%, + x3)

2. T:R? > R3 by T(xy,x) = (61 — 2x,, (3x1 + x3), x3)

3. T:R3-5 R? by T(x,x5%x3) = (% — 25 + x3, X3 + Xx3)

4. T:R3 > R3 by T(xq,x5,x3) = (2x1 — x3, (—x1 + 2x, + x3), X1)
5. T:R3> R by T(xy,x3x3) = x; — 25 + 3x5

6. Let{e;,e,} be the standard basis for R? and w; =< 1,2,0 >,

w, =<1,0,2>, w3=<0,1,2> bevectorsin R3 (written with
respect to the standard basis for R3). Suppose T: R? - R3 by
T(x1,x2) = xywq + (X1 — x2)wy + (xq + x2)ws.

a. Find a matrix representation of T with respect to the ordered bases
{e1, e2} and {wy, wy, w3}

b. Find a matrix representation of T with respect to the standard basis
for R? and R3.

c. Find a matrix representation of T with respect to the basis
{<1,1>, <2,3>}for R?and {w;,w,, w3} for R3.



7. Let T:R3 > R? by

T(xl, xz’xg) == (xl + Xy + ZX3, le — Xy — xg)
with respect to the standard bases for R3 and R?.

a. Find a matrix representation of T with respect to the standard
bases.

b. Letw; =<1,—1 >andw, =< 1,5 > be an ordered basis for R2.
Find a matrix representation of T with respect to the basis {w;, w,} for
R? and the standard basis for R3.

c. Letv; =<1,0,1>, v,=<0,1,1>, v3=<1,1,0> bean
ordered basis for R3. Find a matrix representation of T with respect to
the basis {v;, v,, v3} for R3 and the standard basis for R2.

d. Find a matrix representation of T with respect to the basis
{vy,v,,v3} for R3 (in part c) and the basis {w;, w,} for R? (in part b).

8. LetT:P,(R) - P,(R) by T(p(x)) = p'(x) + p(x) where
p(x) = ay + a;x + a,x? Find a matrix representation of T with
respect to the standard basis for P, (R).

9. Let T: M,y ,(R) » M,y (R) by T(A) = (—A)E. Find a matrix
representation for T with respect to the standard basis for M, (R),
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10. LetT:P,(R) —» R? by T(p(x)) = (folp(x)dx, p'(1)). Finda
matrix representation of T with respect to the standard bases for
P,(R) and R?.



