EXERCISE 3F # 14
T(x,y,z) = (4x + by + 62, 7x + 8y + 92) = x(4,7) + y(5,8) + 2(6,9).

Thus, M(T) =
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M(T') = (7 3 9) )
I don’t use these matrices in the solution.

(a).
Note that ¢1(a,b) = pi(ae; + bey) = api(er) + bpi(e2) = a and similarly ps(a,b) = b.
Using these formulas,

T'(p1)(z,y, 2) = 1(T(x,y,2)) = v1(4x + by + 62, T + 8y + 92) = 4x + 5y + 6=.
T'(p2)(x,y, 2) = po(T(x,y,2)) = po(da + by + 62,72 + 8y + 92) = Tx + 8y + 9z.
(b).
Note that ¢ (z,y, 2) = 1 (xe; + yes + ze3) = x, etc. Therefore,
T'(p1) = 411 + 51hy + 613 because T'(p1)(v) = 44b1 (v) + 5ha(v) + 61h3(v).
T'(p2) = Ty + 8y + 913 because T'(p1)(v) = by (v) + 8ha(v) + I3(v).
EXERCISE 3F # 5
The best solution is to use the dual basis, ¥4, ..., ¥, of the standard basis of range(T).

Then
v) = wl(z pi(v)w;) Z @i (v)vi(w;) Z p;j(v ©i(v).

Thus, ¢; is a composition of linear func‘mons, so it is linear.
I used the very handy Kronecker delta function, 6;; :== 1if ¢ = j, and 0 if 7 # j.
Congratulations to those who noticed this proof!



