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AB=| -3 -9 . For BA to be defined, the number of columns of B would have to equal
13 4

the number of rows of A. This is not the case.
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_3 7 74_
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[Ap]~|0 1 4-5|~|0 1 4[-5|~|0 1 4-5(~|0 1 4|5
3 7 714 |0 -2 =810 |0 O 0]0 0 0 00
x, =13+7x, X, 13 7
This means that < x, =—5-4x,,orthat x=| x, |=| -5 |+¢| -4 |.
xelR X, 0 1
4 0 1 0
S5|=-7|1|+4|3|,andsotheset <| 1],| 3|,/ 5| is not linearly independent.
7 3 7 3 7

There is no pivot in column 3. This means that the matrix is not row-equivalent to the
identity matrix, and by the Invertible Matrix Theorem, it is not invertible.
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A transformation 7 : R" — R" is said to be linear if

for all i,v € R" and all scalars ce R..

T u, N Vv, _7 v, | _ 3(u +v,)=5(u, +v,) _ 3u, —Su, N 3v, —5v,
u, v, u, +v, (u, +v,)+2(u, +v,) u, +2u, v, +2v,
U, Va
7l u, _r cuy ) _ 3(cu,)=5(cu,) . 3u, —Su, T u,
u, cu, (cu,)+2(cu,) u, +2u, u,
Thus T satisfies the definition in (a), and so T is linear.

A=[T(2) T(éz)]:ﬁ _25}

A transformation 7 : R" — R" is said to be one-to-one if whenever i # v , it follows
that T (#) =T (V).

For sufficiency, suppose that 7 (x) = 0 has a non-trivial solution, ¥ =¢. As T'is linear,

x =0 is always a solution to 7 (¥)=0. Since ¢ #0 and 7 (¢)=7(0)=0, T fails to

satisfy the definition of one-to-one.

For necessity, suppose that T is not one-to-one. Then there are vectors @,b € R" where
a#b,but T(a)=ceR" and T(l;)zé. As @ #b , we have that a—b 0. Now

and so T (%) =0 has a non-trivial solution.



