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EX 4.5.1:| Let S = 31,1 21,] 3 = {vi,ve,v3} C R
-3 3 2

Is S a basis for R®? (Justify answer) If not, find a basis B for the subspace spanned by S & find dim(span{S}).

53 (—3)R1+Ra— Ry ° s 12Ry— Ry 5 K Ro+R3—R3 ’ K
A= 3 2 3|— o -7 —6 | —— 0o -84 -7 | ——— 0 -84 -T2
3R;+R3—Rj3 7R3—R3
-3 3 2 | 0 12 11 0 84 7 0 0 5
L 3 3 307 30 0 0
(—13)R2—R2 0 7 6 (=6)R3+Ro—Ro 0 7 0 (7)R2—Ro 0 0 (=3)R2+R1— Ry 0 0
— D R S i T R B B
(£)Rs—Rs (=3)R3+R1—R1
0 0 0 0 0 0 0 0
RREF(A)
Since every row of RREF(A) has a pivot, S spans R®.
Since every column of RREF(A) has a pivot, S is linearly independent. ’S is a basis for R® ‘
3 2 —1
EX 4.5.2:| Let S= 1|, -2 |, 2 = {v1,ve2,v3} C R
11 2 1

Is S a basis for R®*? (Justify answer) If not, find a basis B for the subspace spanned by S & find dim(span{S}).

o 3 2 -1 (1] -2 2 1] —2 2

3 —3)R1+R R
A= Vi Vs V3 — 1 -2 ) M 3 2 1 A(Mﬁ_} 0 8 _7
(—11)R1+R3—R3
| | | 11 2 1 11 2 1 0 24 —21

(9 Rat Ry R, I OIS - 2 o 1/

0 8 -7 | =250 0 T N ) ~7/8 | = RREF(A)
0 0 0 0 0 0 0 0 0
Since at least one row of RREF(A) has no pivot, S does not span R?.

Since at least one column of RREF(A) has no pivot, S is not linearly independent. ’ S is not a basis for R?

3 2
.. Basis B = {pivot columns of A} = {vi,va} = 1], -2 = ’dim(span{S}) =2 ‘
11 2
1 3 -2
EX 4.5.3:| Let S= 31, 91, —6 = {vi,va,v3} CR®.
-2 —6 4

Is S a basis for R®*? (Justify answer) If not, find a basis B for the subspace spanned by S & find dim(span{S}).

| [1] 3 -2 (1] 3 -2

A=|vi vo vs |=| 3 9 —¢ | 2R R )y g o | = RREF(A)
2R1+R3—R3
I 2 6 4 0 0 0

Since at least one row of RREF(A) has no pivot, S does not span R®.

Since at least one column of RREF(A) has no pivot, S is not linearly independent. ’ S is not a basis for R®

.. Basis B = {pivot columns of A} = {v,} = 3 = ’dim(span{S}) =1 ‘
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EX 4.5.4:| Let S={2t> -3t +6, 4t> +¢t, t* + 5t — 1} = {p1(t),p2(t), p3(t)} C Ps.

Is S a basis for P»? (Justify answer) If not, find a basis B for the subspace spanned by S & find dim(span{S}).

| | | 2 4 1 6 12 3 6 12 3
A= _ _ 3R1— Ry _ R1+Ro—Ro
pi(t) pa(t) ps(t) 315 || 6 2 0| e 0 143
| | | 6 0 —1 6 0 -1 0 -12 —4
2 4 1 2 4 1 2 4 1 2 4 1
(3)R1— R 3R>~ Ro (-DRp+Rg—>Rg (3)Re—R2
SR | 0 14 13 | 2 |0 42 39 | e | 0 42 39 | = ——— | 0 14 13
-4 )R R: 3 3 —35g )R R
Dm0y 0 42 14 0 0 25 ] UFETE o [0
2 4 0 1] 2 0 1] o o
(=13)R3+Ra—Ra (3)R1—R (=2)Rp+R1—Ry
=T 0 40 | ——— | 0 0 | ——5 o0 0 | =RREF(A)
(-1)R3+R1—R; (& )R2—Ro
0 0 0 0 0 0

Since every row of RREF(A) has a pivot, S spans Ps.

Since every column of RREF(A) has a pivot, S is linearly independent. ’S is a basis for P, ‘

EX 4.5.5:| Let S={t* +2t—3, —4t*> — 8t + 12, 2t> + 4t — 6} = {p1(t),p2(t), p3(t)} C Ps.

Is S a basis for P»? (Justify answer) If not, find a basis B for the subspace spanned by S & find dim(span{S}).

| | | [1] -4 2 (1] —4 2

(=2)R1+R2—Ro
A= = _ (2R +Ra Ry, _
pi(t) p2(t) ps(t) 2 8 4 T 0 0 0 RREF(A)

| | | -3 12 -6 0 0 0
Since at least one row of RREF(A) has no pivot, S does not span Ps.

Since at least one column of RREF(A) has no pivot, S is not linearly independent. ’ S is not a basis for P

. Basis B = {pivot columns of A} = {pi(t)} =|{t" +2t -3} | = ’dim(span{S}) =1 ‘

NOTE: po(t) is not part of the basis B since it’s a linear combination of p1(t) :  p2(t) = (—4)p1(t)
NOTE: ps(t) is not part of the basis B since it’s a linear combination of p1(t) :  ps(t) = 2p1(t)

r+ 3t
2s — 4t

iy s, t € R} be a subspace of R%2. Find a basis B for W & find dim(W).

EX 4.5.6:| Let W = {

3t 0 3t
Tt "t + (Undo Vector Addition)
2s — 4t 0 2s —4t
1 0 T
= r |: 0 +s ) +t (Undo Scalar Multiplication)

= RREF(A)

—
=]
en)
w
| E—
—
[N

)R2—Ra |: 0 3
0 —2

1 0
*. Basis B = {pivot columns of A} = {vi,va} = { { 0 } , { ) } } = |dim(W) =2

NOTE: w3 is not part of the basis B since it’s a linear combination of vi & va: vz =3vi + (—2)vs
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