MAS 3105 - LINEAR ALGEBRA FLORIDA INT'L UNIV.
TEST #1 - FALL 2021 TIME: 75 min.

Answer all 6 questions. No calculators, formula-sheets, or class-notes are allowed. Show all
working and justifications in problems 1-4. Provide all reasoning and justifications in

problems 5 and 6. An unjustified answer will receive little or no credit.

(20) 1. Use row operations to transform the augmented matrix of the following system of linear
equations into reduced row echelon form. Then find the solution set of the system in

standard form.
X1 + 2x0 — 3x3 + 2x4a = 0
2X1 T 4xp — 4x3 + Ox4a = 2
—X] — 2X2 + x3 + 2x4 = -2

(20) 2.(a) Define what it means for the nxn matrix A to be invertible.

1 -3 -1
(b)LetA= | -1 4 1 ] Find A™! by using row operations & verify that AA1=1.
0 -2 -1
1 3 -1
(15)3.(a) Let B= 2 3 4| Find det(B) byusing row operations.
3 5 3

(b) Check your answer in part (a) by using the Laplace cofactor expansion.

(15) 4. (a) Define what it means for the set, {vi, v2, ... ,vk }, of vectors to be linearly dependent.

1 —4 -3
(b)Let v1= (——1), V2 = < 4 ), and v3 = ( 3 > Is {v1, V2, V3} linearly dependent?
-3 2 4
You must justify your answer by showing a relationship, if any, between them.

(15) 5. (a) Define what it means for a set, S, of vectors in R" to be a subspace of R",
and what it means for the set of vectors, B = {vi, v, ...,vx} tospanS.
(b) Let A be any mxn matrix, B be any mxn matrix, and C be any nxp matrix.
Prove that we always have (B - A)C = (BC) — (AC).

(15) 6. (a) Define what are the (i,j)-minor, My, and the (i,j)-cofactor, A;, of an nxn matrix A.
(b) Let A be an nxn matrix and A' be the matrix obtained by interchanging row i
and rowj of A. Prove, by induction, that det(A")= — det(A), for each n>2.
[You may use the Laplace cofactor expansion of det(A), without proof, if needed.]
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