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«

(b) Now let u = E] and v — H

i. Explain why span(u,

2
v) # R2

plain why R? = span

(c) Let u= [Z] and v = [EJ Is R? = span(u,v)?

No+ l\aul'HPlc__(

a'F eoch

ii. What geometric “shape” is formed by span(u,v)?

b'f‘U'/

Yy

| -
(u,v). /

——

f

.___.ax

- - Y
W= X,u + %V

has

a Solvtlen

— 4 line

Se 'Mty Spoa ml

(d) You have now seen two different situations: one in which R? = span(u,v) and another in

which R? # span(u, v).

Group chat/conjecture: What must be true about u, v in order for R? = span(u,v)?

ﬁand_\-}

Net

are

on "L& Same lre

5. Now that we have started working with “span” a little bit, let’s test our intuition:

(a) What geometric “shape”
(b) What geometric “shape”
(¢c) What geometric “shape”
(d) What geometric “shape”

(e) What geometric “shape”

6. In R3, which vector(s), if any,

Dnly [g

is formed by span

is formed by span

is formed by span

is formed by span

is formed by span

are in span | |0

P(dﬂe,

.Sdb.spac&

0 ‘

of |, - dimensions|
0

1

all velos of Ve Krm

< When we say

R? = span(u, v), what
we mean is EVERY
vector in R? is in
span(u, v).

<2 That is, span(u, v) is
not ALL of R%.

< What | mean is, what
can you say about their
relationship to one
another?

< You cant draw in R*
but just have an
imagination!

< Hint: look very
carefully at how the
specific vectors are or are
not related.

<2 Hint: look very
carefully at how the
specific vectors are or are
not related.

< Hint: look very
carefully at how the
specific vectors are or are
not related.

<2 Hint: Do | really need
to type it AGAIN?

G
b
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New nptation for @ |'acar Sys t e

Caample  sycien K, + Yy, = 7
27(| + S'xz_ = g
37‘, -t 69(2 = ?

techor  equation: ‘ ] ?]
2 S/ = ¢
. N [y
3 6|

\J d‘f of
kaowa  Constants

2

3

9
'R>rm" A }-E = L,
(oeflicient wﬁr?x/ T Q’

VEC'{VI of
Vn kavwn g xl/xl

m

NEwW DEFINITION:
]:'{: -Hw \l&c-lvr ﬁ‘(uﬂ";w‘

X3+ XaVe # - * x, NV = O
has  nontrivial soelutions Hew He veedos N, Wp ...
ore ‘u.ne,ar'}/ ale,oeudml.
LE  His equation hos only He Heivial solotion, Hen te
vecters  are \c‘nearly t't\depe«olu'h
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' Y [ﬂ ferods

Linear Algebra — Day 7 /_1 HEKHE 97 ,jn .,
MATH 220 ¢ |a \[3 [{}
/

1 4 7] 1 0 |-1
1. (a) Erez: I just noticed that the RREF of |2 5 8| is |0 1 | 2 1.
[3 6 9] [0 0]o0 pot XjzXp=%3= 0O
1 4 71 [0 /
Cleo: That means that 1 [2| +xo [5| + 23 [8| = [0]| has ngntrivial solution!

o=~ ) - i -~ e

ol 2]0 Group chat: Is Cleo correct? How many solutions does this equation have? |"Fuu|¢‘, oay

D b v| O

-1[%1“[] 1[{]- 5] AR

4
(b) Maura: That means you can write 8 as a linear combination of 2 and |5|!
9 3 6
Group chat: Is Maura correct? How do you know?

Yes _

7 17 [4 2' ‘S( g are I"newl/
¢) Milo: That means that |8| isin span | |2], [5] |!
o [ (B () [3), (3] ]7) " e

Group chat: Is Milo correct? How do you know?

\/es, M ce span 's e sef oF all lliea combirafnns,

> - >

Q, \lzu.‘
1 -1 1 5 | 090Ojo
2. Letu; = |2|,uo=|1|,us=|1|,and uy = (4 | RQE > |0‘ o0
3 0 1 9 0o |®

l
(a) Does z1u; + zous + z3us = 0 have a non-trivial solution? If so, how many?

MD. .So'u";o,\'. XF’O/ XEO

X3= O
(b) Is the set {uj, us, usft linearly independentyor dependent? .

class ended |here

(c) Is u; € span(ug,usz)?

(d) Show that ug € span(uj,ug,us) and that there is only one way to write uy as a linear
combination of the others.
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1 -1 2 5
3. Letuy = (2|,ups=|1|,us=|1|,anduy = |4
3 0 3 9

(a) Does z1uy + x2us + x3u3 = 0 have a non-trivial solution? If so, how many?
(b) Is the set {u;, us, us} linearly independent or dependent?

(c) Show that uy € span(uj,us,us) and that there are infinitely many ways to write uy as a
linear combination of the others.

(d) Find two different ways to write uy as a linear combination of uy, us, us.

4. Let {uy,uy,uz} be a set of three mystery vectors in R?. In each case below, (i) decide whether
the set is linearly independent or dependent, and (ii) decide whether the set spans all of R?.

1 00
(a) The matrix [ul us 113] has RREF (0 1 0.

0 0 1

1 0 2
(b) The matrix [u; uy wus] has RREF |0 1 3



