MATH1030 Further examples on minimal spanning sets.

1. Consider each of the collection of vectors uj, us, us,--- below. Write V' = Span ({u;,uz,us,---}).

Find a basis for V' from amongst the vectors u, us, us, - - -, and express the remaining vectors as linear combinations
of the vectors in the basis found.

(1 2 3 2 2
(a') u; = % , U = i)’ , U3 = % , Ug = 51 , Us = :1)) .
1 -3 [ =7 2 0
1 1
(b) wy = 8,112: 1w = _33 s uy = (i),usz 0]~
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3 3 4 10 13
[0 1 3 2 1 )
_ |11 _ =2 —4 _ -3 0 -8
(e) up = gl 2= |3 [ )W=]g|-Wa=|g |,U=|5| W= |19
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Answer.

1. (There are many correct answers for each part.)

(a) uy,us constitute a basis for V.

us = u; + Uy, uy = —4u; + 3us, us = 4u; — us.
Reason:
1
[ul‘uQ‘uB‘u4‘uS]_> ...... — 8
(b) u1,uz,uy constitute a basis for V.
us = 2uy + 3ug, us = Uy + Uz + uy.
Reason:
1
[w Juy |uz|ugjus | —>--o--- N 8
0
(¢) uy,us,uy constitute a basis for V.
us = u; — Ug, Uz = Uy + 3us + 2uy.
Reason:
1
[w Jus juz|ug|us | —>----- N 8
0
(d) uy,us,us constitute a basis for V.
uy =3u; —ug + us, us = 2u; +us + uy.
Reason:
1
[w|ufug|ug|ug ] —--oone — 8
0
(e) uy,us,uy constitute a basis for V.
ug = 2u; + 3us, U5 = U] — Us + Uy, Ug = Uz + 2uy.
Reason:
1
[w[uz|ug|ug|usfug | —------ — 8
0
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