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s 3 - LINEA FLORIDA INT'L UNIV.
TEST - 163 | = TIME: 75 min.

Answer all 6 questions. NO CALCULATORS ARE ALLOWED. Show all
working in problems 1-4. Provide all reasoning in problems 5-6.
An unjustified answer will receive little or no credit.

1. Find the solution set of the following system of equations by

using Gaussian elimination and back substitution.

X, + 2%, + X =
2 X1 + 3 X2 - X3 = -8
"X1 + 2x2 + X3 =

2. Use row operations to transform the augmented matrix of the
following system into reduced row echelon fg;m Then find the

solution set of the system.

X1+2X2" X3‘3X4= 1

X, + 3%, = X, - 5%, = 2

X, = 2X, *+ 2X; + 5%, = 6
3. (a) Use the cofactor expansion to find 1 =2 1
2 =1 -1
-1 =4 1

(b) Check your answer by using row operations.

4, let A = 1 1 =1 |. PFind A' and check that AAl=I.
-2 =1 2
2 3 -1

5. (a) Define what are the (i,j) minor and the (i,j) cofactor

of a matrix A.
(b) Let A be an nxn matrix and B be the matrix obtained by

multiplying row i of A by a. Prove that

det(B) = a. det(A).
6. (a) Define what is a subspace of a vector space V.
(b) Let A be an mxn matrix and B be an nXp matrix. Prove

that
(AB)T = BTAT. (Show each step of the proof.)
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We have X, + 2Xp + X3 =
2X) 4+ 3Xp — X3 = —8
Jo X, 4 21Xy 4+ Xy =/
~Xz —3Xz=-/0 E2i= E2-2E/
4Xo + 2Xg = 0 E3i= £33+ £1
g s X, + 2Xp 4+ Xz = /
"'Xz - 3X3 = «/0
— /OXs = Y0 Eai= E344E2
—/0OXz3=~4fp => Xz =4
“ Xy, — B(Y) =—10 = Xz = [0-/2 = =2
X, + 2(2)+ 4 =1 = X;= [+4 -]
Cri 77
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v 2 =1 =317 — Ji 2 -1 =3]1]
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o ( o6 -2|1
Jo o | o'SJ
¢’ X 7 Xy = 2
X2 ~2Xy = /
X3 = 3
o =t Sol sed =S[a-t] ; te ]
X3 = 3 z /+21
X, = /42Xy = 1421 3
Xp = 2—-)(:,4:2-’[' t
3a)l |1 -z | 4-.:/.(—/)’.”.1 ;/ +é—2)._(»/)/.+zz =1] + /-(—/),'fst 2~/
2 —1 -l !-4 ') - 1) }~/ =4
-] =4 |
=1 (-1=%) + 2(2-1) + /. (~8—1)
= —5 4+ 2 —F = -/4+2= (2
(f/’/( -2 1| = \/ -2 |
2 -1 - lo 3 -3|  gz=kz-28)
-4 | !o e 2 R3: = R34 R )
= ! =2 [
) 3 =53
0 0 —¢ R3, = R3+2R2
= (1)(3)(-4) = ~—(2,
g\t 1+ -1 o o)l = [t 1t =t|1 o 0)
-2 -l 2|10 1 0 O U 6|2 /0\ R2!= R2A+2R]
2 5 /ool b 1 1|-2 b1 R3i=3-2RI




4@ - [ 6 —1| -1 -1 0] Rli= R/-R2

o 0 | ~4 -l / R3! .Pg @"‘zn

B =[] 6 p| -5 -2 /1 Pli= R/ +tR3
B o | | 2 of
0 0 0 ——4—/ /_I
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(heck . AA =1, , -1y (-5 2 [] ‘-‘-(:*LO 0 =1L,
-2-/ 2 2 | 0 o0
9 3 ~/l i =f | 0 01

5) The /z/) minor of A is The Submatisx /%, sf A
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