Linear Algebra Quiz for §4.4 &4.5 October 23, 2026

Name: R. Hammack Score:

Directions: Show and explain all work. Put phones away. No calculators, etc.

1. Suppose u, v, w are three vectors in a vector space V. Without knowing any further information, is it
possible to say whether or not the set {v—u, w—v, u—w} is linearly independent or dependent?
Explain.

Solution: Look at the equation z(v —u)+y(w —v)+z(u—w)=0.
Notice that this has a non-trivial solution x=1, y=1, =z=1

because 1(v—-u)+1(w—-v)+1l(u—w)=v—-—u+w—-v+u—w=0.

Therefore this set is ’ Linearly Dependent ‘

2. Find a basis for the subspace W = {(23 —t,s,t) 1 s, t€ ]R} C R3.

Notice that
2% {(25—t,s,t) : s,tE]R}
= {s(2,1,0) +t(-1,0,1) : s,t € R}
- Span((2,1,0), (—1,0,1))
Thus the set S = {(2,1,0), (—1,0,1)} spans W. The set S is also linearly independent because it
contains just two elements, and neither is a multiple of the other.

It follows that ’the set S ={(2,1,0), (—=1,0,1)} is a basis for W




3. Is the set S = {[ g _2 ] , [ _; i ] , [ j;) (2) ]} C Ms linearly independent or dependent?

We need to find whether or not the following equation has any non-trivial solutions.

3 5], [ ][y o] _ [oo
2 —2 | TV 21 52 ~ oo
3r—y+=z 5r +y . 00
20 + 2y + 5z —2x+y+2z N 00
We get the following system:
3z — y + =z = 0
5r + y = 0
2 + 2y + 5z = 0
-2z + y + z =0
[ 3 —1 1]0 [ 1.0 3]0
5 100 Ri+ Ry — Ry 51 0/0
2 250 — 2 2 5|0
-2 1 210 -2 1 20
Ry—5R—Ry [1 0 3[0] (1.0 3]0
Ry—2R =Ry |0 1 —15|0 };3 _252__:}];3 01 =150
Ry+ Ry — Ry 02 -1]0 e 00 290
— (01 8|0 ] L0 0 230
(10 3|07 Ry —3R3; > R (1.0 0]0
1 1 3 1
323:};3 01 150 | Rp+15R3—R, |0 1 0|0
B 00 1[0 Ry—R3 — Ry 00 1]0
000 1|0 ] — L0 0 0]0
x =0
This yields the equivalent system Y =0
z =0

Because we get only the trivial solution, |the set S is linearly independent




