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1. Let T([z,y,2]) = [y — 2, 2% + 2, —x + 2y + 2] an invertible linear transformation from R? to R3.
Find T7([5, -3, 2]).

Answer: T71([5,-3,2]) = =4[1,16,19]

Solution :

Let A is the standard matrix representation of 7.

0 1 —1 0 1 =17 [z]\"
A=12 0 1|, T(zy,z2]) = 2 0 1 Y
12 1 12 1]z

The standard matrix representation of 7! is A1

2 -3
A—l:7 -3 -1 -2
4 -1 =2
5 —
T7([5,-3.2]) = (A7 | =3])" = —[1,16,19]
2
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2. If B= (31, 7;2, s 3,1) is a basis for R® and T and T” are linear transformations mapping R"
into R™. Prove that T(2") = T'(7) for all ¥ e R* if T(b;) =T'(b;) fori=1,2,...,n

Solution :

Since B = (31, 5)27 s 3n) is a basis for R", for all @ € R", there exist ry, 79, ...,7, € R such
that . . N
§:T1b1+7“2b2+...+7’nbn

Because T and T” are linear transformations, we have

T(Z) =T b1+ rabo+ .+ 70bn)

T(riD1) +T(rabs) + ..+ T(rp b )
rT(01) 4+ 12T (ba) + ... + 12T ()
=T (1) + 1T (b2) + oo+ 12T (b )
= T'(r101) + T (rsb2) + e + T' (1 b )
=T (rbi+rabot..+7nby)
=T'(7)
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