span{vi, Va, ..., vn} = the set 04 linegy{ combinations,

anchored at b= 10 s

= the hyperplane cféntam g the/point '0, vy, Vs, ..., Vp
O / -

-
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Let A = l%..an], where the'c-r,\z- are.k-vectors. 5&’ N
o}

_ A
3,"\ s in span{ay, ..., an} if and only if A7 = b has at least
one solution.

=

f_pan{al, ey} = Ri if and only if Az = b has at least

one solution for every b

(leading entry in every row).










Does span m | [gJ} _ R2ince TN

9 | b , by
[7} + Z9 } = [sz has a sol’'n for all [sz.

s} [
9 4| |z | [& , b1 '
Le., {7 8] L}J = [b } has a sol’n for all {bz]' J

2

Check: e ?

9 4 bl _ bl
7 8 by 0(8—1 by — Z(b1)

Short-cut: [g] is not a multiple of [2]

Thus span of { {3} : [ zﬂ} is 2-dimensional.

The only 2-dimensional plane in R? is R2.

Note this short-cut only works in R?
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Span g B 3
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in span

In span <
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j| =Section 1.4

— ] 50
1121 + a1222 = b1 | |
.

a21Z1 + G299 = bo j




. b
From&old  sect 11, 1. Znofo
Lot usig L 7 ””7%“%/0’7

.S A sysfem oA <gns

s hemogencors 1F
Ax = U
:l:'é S MOH’%W ?%
AX = b
¢ L £ O



Solve: 3xr+6y+92=0
4z + d5y + 62z = 3
z+8y+92=0

1.5: A system of equations is homogeneous if b; = 0 for all 4.

Cai; a2 ... Gip | 07
@21 G2 ... QG2p | O
LAm1 Am2 -+ Omn 0.

A homogeneous system of LINEAR equations can have
a.) Exactly one solution (x = 0)

b.) Infinite number of solutions (including, of course, x = 0).

Solve:
3r+6y+92=b0
Az 4 by + 62 = by
7r + 8y + 92z = b3

where 1a=) bl — 05 bg - 07 bg =0
1b.) b1 =0, by =3, b3 =0
1C.) b1=6, 5225, 5328
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3 6 9 0 0 6
4 5 6 0 3 5
7T 8 9 0 0 8

|

R3 — TRy — Rs3
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-6 0 3
—-12 0 0

\I,R3—2R1—>R3
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0

0 0 -6

0

J already know sol'n to system b.
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