MAS 3305 - LINEAR ALGEBRA FLORIDA INT'L UNIV.
TEST #2 - FALL 2021 TIME: 75 min.
Answer all 6 questions. No notes or calculators are allowed. Show all working and
provide all reasoning where required. An unjustified answer will receive little credi.

L £=((), @) 6=((). O, ma 1-(().0)-

(15) 1.(a) Find the transition matrix, (I)x, from the basis E to the basis G, and the

transition matrix, g(Dr , from the basis E to the basis H.
(b) Find the transition matrix, n(I)c, from the basis G to the basis H; and the
transition matrix, g(I)u , from the basis H to the basis G.

1 -2 -1 -1 .
Let A = (—1 2 5 3].
2 —4 0 -1 .

(25) 2.(a) Find bases B & C for therow space and the null space of the matrix A.

(b) Find bases D and F for the co-null space and the column space of A.
(c) Verify your answers by checking that [B][C] = [O] and [D][F]=[O].

(15) 3.(a) Letv& w be non-zero vectors in R". Define projy (w) and or"tho;gV (W).

(b) Find the shortest distance between the line A= {a (2, 1, 1)T aeR } and
thepoint P=(1, 2, -2)".

(15) 4. (a) Find the best least squares fit by a linear function co+ c 1.x to the data below.

(b) Check how close your best fit answers are to the given values of y(x).
x |-1 0 1 2 x _|-1 0 1 2

yx) | 3 2 0 2 coterx |7 7 7 7

(15) 5.(a) Using the Gram-Schmidt orthogonalization process, find an orthogona? basis

1 2 0
of the subspace, S =span {(1) ( 2 ) (1)} and check that it is orthogonal.
‘ _ : 1 -1 2
(b) Using part (a), find an orthonormal basis of the subspace S.

(15) 6.(a) Define what is an orthogonal set of vectors in R" and what is the orthogonal

complement S* of a subspace S of R". (Here R = set of real numbers).
(b) IfL is a linear transformation from V to W and R is a subspace of V,
prove that L[R] is also a subspace of W.
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