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Math 20580 (L.A. and D.E.) Tutorial

Quiz Week 3
1. Let T : R? — R? be
. r — 2y
T([y]) = |bx — Ty
Yy
Determine whether or not 7" is linear.
Solution
First, for any ¢ € R,
. o cr — 2cy T — 2y .
T(c[ ]) :T([ ]): bex —Tey| =c¢ |bx — Ty :cT([ })
Y cy cy y Y

Second, suppose ¥ = l%} and W = {wl} Then
(%) Wao

S—— U1+w1)—2(v2+w2)
T(ﬁ—i— U?) ! ! Ul + wl) — 7(U2 + wg)
’U2—|—’LU2 oo LW
2 2
V1 — 2212 wy — 22112

= 5’01 — 7?}2 + 5U}1 — 7w2 = T(Q_f) + T(lﬁ)

Hence, Tis linear.

1 2 -1
2. Let A= |3 0 2 | and v, 03,03, 03 be following.
1 -4 4
—4 2 0 7
nn= 1|5 |,03=|3]|,03=|0],03= |0
6 0 0 4

Determine which of the vectors are among v7, 03, U3, 03 in Null(A).

Solution

Recall that the null space of A is the subspace of R consisting of solutions of the ho-
mogeneous linear system Ax = 0. It is denoted by null (A). In order for a vector ¥ to
belong to null (A), we must check that A-v = 0. After doing the computations, we see
that Avy = Av; = 0. Moreover, Avy # 0 and Av; #+ 0. Therefore, the only vectors that
belong to null (A) are v; and v3.



