Solution to Practice 2m

T
B4(a) Every vector in the plane has the form # = T2 , 80 to see
—2%1 — X9
-1 1
whether or not 1 , 1 is a basis for the plane, we will row reduce
1 -3
the following augmented matrix to row echelon form.
—1 1 T -1 1 T
1 1 X9 Ro+ Ry ~ 0 2 1+ X2
1 -3 | —2x1 — a9 R34+ Ry 0 —2 | —x1 — 29 R3 + R»
-1 1 X1
~ 0 2 xr1 + Zo
0 0 0

From our row echelon form, we see that the COEFFICIENT matrix has rank 2,
so our set of 2 vectors is linearly independent. Moreover, since the REF of the
AUGMENTED matrix does not have a bad row, we see that our set of vectors

-1 1
spans the plane. Thus, 1 , 1 is a basis for the plane.
1 -3
x
B4(b) Every vector in the plane has the form 7 = 2o , S0 to see
4z + 2x9
1 1
whether or not -2 1,10 is a basis for the plane, we will row reduce
1 4
the following augmented matrix to row echelon form.
1 1 I 11 Z1
-2 0 X9 Ry +2R; ~ 0 2| 221 + 29
1 44z, 22, Rs — Ry 0 3| 3x1+ 2z, Rs — (3/2)Ry
1 1 X1
~ | 0 2|2z +xs
0 0| (1/2)xs
From our row echelon form, we see that the REF of the augmented matrix has
1 1
a bad row, so our set does not span the plane. As such, -2 1,10 is
1 4

not a basis for the plane.



(2/5)x; :(3/5)1‘2

B4(c) Every vector in the hyperplane has the form & =

1 1 0
1 -1 0 . .
so to see whether or not 0| 1 o is a basis for the hyper-
1 0 0
plane, we will row reduce the following augmented matrix to row echelon form.
1 1 0 1 1 1 0 1
1 -1 0 To Ry — R,y 0 -2 0 —T1 + T2
0 1 1 T3 0 1 1 x3
1 0 0 (2/5)1‘1 + (3/5).132 Rs— R, 0 -1 0 —(3/5).231 + (3/5)1‘2
1 1 0 T
0 -2 0 —x1 + T2
Tloo0 2| —(1/2)x + (1/2)as + a5
0 0 0 (-11/10)x; + (11/10)x2

From our row echelon form, we see that the REF of the augmented matrix has a

1 1 0
1 -1 0
bad row, so our set does not span the plane. As such, 0| 1 o
1 0 0
is not a basis for the hyperplane.
—2.1‘3
B4(d) Every vector in the hyperplane has the form & = zQ , 80 to see
3
x4
6 0 -2
3 0 . .
whether or not 3010 | 1 is a basis for the hyperplane, we
0 1 1
will row reduce the following augmented matrix to row echelon form.
6 0 -2 7213 i 6 0 -2 721’3
1 3 0| 13 0| i 1 R
-3 0 1 x3 Rs + (1/2)Ry 00 O 0
0 1 1| a4 01 1| a4 Ry T Ry
1 3 0 o 1 3 0 )
|6 0 2] 2z Ry —6Ry 0 —18 —2| —6xy — 23
01 1 Ty 0 1 1 Ty Rs + (1/18)Rs
0 0 O 0 0 O 0 0

Rs + (1/2)Ry
Ry + (1/2)Ry



1 3 0 i)

0 -—18 —2 —6%2 - 2.’E3
Tlo 0 8/9| —(1/3)xy— (1/9)x3 4 x4

0 0 0 0

From our row echelon form, we see that the COEFFICIENT matrix has rank 3,
so our set of 3 vectors is linearly independent. Moreover, since the REF of the
AUGMENTED matrix does not have a bad row, we see that our set of vectors

6 0 -2
1 3 0 . .

spans the hyperplane. Thus, 310l 1 is a basis for the
0 1 1

hyperplane.

B7(a) To see if this set is a basis for R, we need to find the rank of the following
matrix:

1 2 1 1 2 1
-1 1 2 Ro+Ry ~| 0 3 3
3 -1 —4 Rs — 3R 0o -7 -7 Rs + (7/3)Ry
1 2 1
~10 3 3
0 0 O

From the row echelon form, we see that the rank of the coefficient matrix is 2,
and not 3, so the given set is not a basis for R3.

B7(b) The given set has 4 vectors, but only sets with three vectors can be a
basis for R3, so we know that the given set is not a basis for R3.

B7(c) To see if this set is a basis for R?, we need to find the rank of the following
matrix:

1 -1 1 1 -1 1
2 -1 1 Ry —2R; ~| 0 1 -1
1 0 7 Rs — Ry 0 1 6 Rs — Ry
1 -1 1
~10 1 -1
0 O 7

From the row echelon form, we see that the rank of the coefficient matrix is 3.
Thus, by Theorem 5, the given set is a basis for R3.

B7(d) The given set has 2 vectors, but only sets with three vectors can be a
basis for R3, so we know that the given set is not a basis for R3.



