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Linear Combinations & Spanning Sets H'P(‘ SD/ZDH

Given noncollinear vectors ¢ and ¥, alinear
combination of these vectors is:

at + bu
where a and b are scalars.

Ex.1 Show that the vector, ¢ = (4,23)
can be written as a linear combination of

@ = (—1,4)and ¥ = (2, 5)
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Ex.1 Show that the vector, 1 — (4,23)
can be written as a linear combination of

@ = (—1,4)and ¥ = (2, 5)
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Every vector in R2 can be written_uniquely as a linear
combination of the unit vectors, ; and ; .

This is actually true for any pair of nonzero, noncollinear
vectors in the x-y plane. Such a pair of vectors is called

a spanning setin R2.

Ex.2 Prove that the vectors {(2,1), (-3,-1)} form a
spanning set in R2.
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Ex.2 Prove that the vectors {(2,1), (-3,-1)} form a
spanning set in R2.
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In R3, any pair of nonzero, noncollinear vectors will span
a plane (but not necessarily the x-y plane). Any vector in
the same plane can be expressed as a linear
combination of those vectors.

Corollary: Any vector which is a linear combination of
those vectors must lie in the same plane.

Any vector in R3 can be written uniquely as a linear
combination of the standard basis vectors.

OP =(a,b,¢) = a(1,0,0) + b(0,1,0) + ¢(0,0,1)
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Ex.3 Show that the vector (-9,-4,1) lies in a plane
defined by the vectors (-1,-2,1) and (3,-1,1).

a0 = al-1,2,0) +5(3.-1,1)
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Ex.4 The vector set {(1, 0, 0), (0, 0, 1)} spans a plane in

R3. What is the equation of the plane?
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Assigned Work:
p.340 #(®) 7b(8) 10, 11, 12

Review:

p.344 - 347 # 1, 2a, 3, 5, 6a, 7, 8,
11, 12b, 15ab,
16c(also find direction),
19a, 21, 23
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|4
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