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Concept check Questions

1. Describe a subspace S of each vector space V and then a subspace SS of S:
 V; = all combinations of (1,1,0,0), (1,0,1,0) and (1,1,1,1)

 V, =all symmetric 2 by 2 matrices
4

. . d
V3 =all solutions to the equatlond—;: =0

2. Start with vectors v; = (1,2,0) and v, = (2,3,0)
 Arev; and v, linearly independent?
 Are they a basis for any space?
e What space V do they span?
e  Whatis the dimension of V?
* Describe all vectors v3 such that v, v,, v3 completes a basis of R3
3. Letwq,w,, w3 be independent vectors. What can you say about the independence of w; — w,,
w3 — Wy, W, — w3? What about wy + wy, wy + w3, wy + w3?
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Solutions

1. Describe a subspace S of each vector space V and then a subspace SS of S:
a) V; = all combinations of (1,1,0,0), (1,0,1,0) and (1,1,1,1)

b) V, = all symmetric 2 by 2 matrices
4

c) V3 = all solutions to the equation% =0
Solution:
a) S = all combinations of (1,1,0,0), (1,0,1,0) and SS = span of (1,1,0,0)
b) S = all diagonal 2 by 2 matrices and SS =

all 2 by 2 matrices with a real number at (0,0) position and 0 everywhere else
c) S = space of polynomials with degree at most 3, SS =

space of polynomials of degree at most 2
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Concept check Questions

2. Start with vectors v; = (1,2,0) and v, = (2,3,0)

a) Arev; and v, linearly independent?

b) Are they a basis for any space?

c) What space V do they span?

d) Whatis the dimension of V?

e) Describe all vectors v5 such that v, v,, v3 completes a basis of R3
Solution:
a) Yes, they are linearly independent. To see why:

avy + bv, =0
= (a+ 2b,2a+3b,0) =0
=>a+2b=0and 2a+3b=0

=>a=0andb =0
Thus, the linear combination of the vectors=0 only for all zero coefficients proving that they are
linearly independent.
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Concept check Questions

2. Start with vectors v; = (1,2,0) and v, = (2,3,0)

a) Arev; and v, linearly independent?

b) Are they a basis for any space?

c) What space V do they span?

d) Whatis the dimension of V?

e) Describe all vectors v5 such that v, v,, v3 completes a basis of R3
Solution:

b) They are a basis for subspace S = Span((l,Z,O), (2,3,0)) =(x,y,0)Vx,yER
c) Theyspanthex-yplaneinR3i.eV = (x,y,0)Vx,y €R

d) Dimension of V=2

e) v3={(xv,k)|x,y,k € Rand k # 0}
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Concept check Questions

3. Letwq,w,, w3 be independent vectors. What can you say about the independence of w; — w,,
w3 — Wy, W, — w3? What about wy + wy, wy + w3, wy + w3?
Solution:
To check if w; — w,, w3 — wq,w, — wsy are linearly independent or not:
alw; —wy) + b(ws —wy) +c(wy, —w3) =0
> (a—b)w; +wy(c—a)+wz(b—c)=0
Since wq, w,, ws are linearly independent,
a—b=0c—a=0b—-c=0
>a=b=c
We don’t need to have all coefficients =0 for the linear combination of w; — w,, w3 —wy,w, — w3 to
be zero. Therefore, w; — w,, w3 — w4, w, — w3 are linearly dependent
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Concept check Questions

3. Letwq,w,, w3 be independent vectors. What can you say about the independence of w; — w,,
w3 — Wy, W, — w3? What about wy + wy, wy + w3, wy + w3?
Solution:
To check if w; + w,, w3 + wq,w, + wy are linearly independent or not:
alw; +wy) + b(ws +wy) +c(wy, +w3) =0
> (@a+bw;+wy(c+a)+wz(b+c)=0
Since wq, w,, ws are linearly independent,
a+b=0c+a=0b+c=0
>a=b=c=0
All coefficients = 0 if the linear combination of w; + w,, w3 + wy, w, + w3 has to be zero. Therefore,
w1 + Wy, w3 + wq,w, + Wy are linearly independent
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