MATH1030 Further examples on linear combinations.

1. Consider the vectors ui,us, us, -+ and v below. Determine whether v is a linear combination of uj,us,us,---.
Where it is, also express v as a linear combination of uy, us,usz, - -.
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(a) uy = j],ugz [%},u3: {_11}‘/: [—52}
! 2 1
(b) u; = _—23}, uz = {:411], uz = [—75], v = {—35}
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(c) up = %,UQ: 8 ,113—[21,V—[94
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2. Verify the statements below:

1 1 0 0
(a) Every vector in R? is a linear combination of u; = 8 , Uy = (1) , U3 = ? uy = 8 )
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(b) Every vector in R* is a linear combination of u; = 8 , Ug = (1) ,ug = % uy = % .
10 10 10 11
[17 [0] [0] [17
(c) Every vector in R?* is a linear combination of u; = (1) , Ug = % ,ug = ? uy = 8 .
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(d) Every vector in R* is a linear combination of u; = ol we= (7| us=[]],ua= (|-
|10 11] 10 |1
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(e) Every vector in R?* is a linear combination of u; = % , Ug = ? , U3 = (1) uy = % .
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M3 27 (1
3. (a) Let a be a real number, and let u; = 02}, u; = {—% , via) = —2}
- - a
For which value(s) of « is v(«) a linear combination of uy, us? Justify your answer.
! 27 nl
(b) Let a be a real number, and let u; = 23}, up = [11 , v(a) = %}

For which value(s) of a is v(a) a linear combination of uy, us? Justify your answer.

(c) Let a be a real number, and let uy =

For which value(s) of « is v a linear combination of uy, uz(«)? Justify your answer.

(d) Let « be a real number, and let u; =
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For which value(s) of « is v a linear combination of uy, us, uz(a)? Justify your answer.




Answer.

1. (a) Yes.
v = —6uy + 3uy + 2us.
(This is the only possible way to express v as a linear combination of uy, us, us.)
(b) No.
(¢) Yes.
vV =u +3UQ — 2113.
(There are infinitely many possible ways to express v as a linear combination of uj, us, us.)

(d) Yes.
3 1
v = §u1 + 2us + §u3.
(There are infinitely many possible ways to express v as a linear combination of uy, uz, us.)
(e) Yes.
17 1
v = €u1+§u2+0~u3+§u4.
(There are infinitely many possible ways to express v as a linear combination of uj, us, us, uy.)



