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Exercise 1. Determine whether the following functions are linear Transformations.
(a) T : R? — R?, defined by

(G-

(b) T : R? — R?, defined by
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Exercise 2. Let L : R3 — R? be the linear Transformation defined by

. T — T2
L(X)_ |:3£L'2—£C3:|’

where x = | 9

(1) Let S be the subspace of R? spanned by e; and e3; then find a basis of L(.5).
(2) Find ker(L) and Im(L).
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Exercise 3. Let L : R® — R? be the lincar transformation defined by L(x)
T
(x 4+ 2y)by + (=22 + 3y + z)bs for each x = | y |, where
z

b, = [%1 and by = ;]
(1) Show that (b, by) is a basis of R?.
(2) Find the matrix A representing L with respect to the ordered bases B
(e1,€2,e3) and By = (by, bg).
(3) Find the matrix B representing L with respect to the canonical basis B
(e1, e, e3) of R? and the canonical basis B = (i, f,) of R2
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Exercise 4. Let S = {(2z — y,2z —y,z — 3y)" : 2,y € R}.
(1) Find an orthonormal basis of the vector space S (use Gram-Schmidt).
(2) Find the closest vector p of S to w = (2,1,2)T.
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Exercise 5. Let

1 1 -1
A= 1 -1 1
3 -1 1

(1) Find the reduced row echelon form of A.
(2) Find bases for NS(A) and CS(A).
(3) Use (2) to find bases for NS(A”) and CS(AT).
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