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1.3 Vector Equations

Notation:
R is the real munbers
B is B = B the ry-plane
E* is 3D space.

Definition 1.6. A vector is an ordered list of numbers.... for now.

Column Vector: v = | 1y Row Vector: v = [ v, g Uy occe W, ]

—J

Example 1.3.1. @), = [

. ] is a vector in B? £LL— A X \
ity = (1. -5) == 1, =5 > is a vector in B?
R —

iy = [ 1 -5 ] is a vectar in B? < 1 X Z (U

What is the difference between , @, and o7
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s of vector @ is the vector off obtained by multiplying every element in vector
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Adding vectors is done by adding the corresponding coordinates. For example Q\O ; S a_. S C,gl,d—’f
QTS

o] | [20) s o vectn
_ 1

A7 | > S

t ?_ 9 T\d m

—_

Chapter 1 Page 1



Chapter 1 Examples, Linear Algebra 5e Lay Chalmeta

\ ) . 1
Example 1.3.2. Vectors can be represented as arrows in the plane. Graph o« = _ | and

_.; l S
i= |: :J j| and f + . [Parallelogram rule) L}L) - U— = [—_S— t
~2 ML T =

z 3 4 3
— > X

. B 1 -
Example 1.3.3. Draw the following vectors o = [ |, 24, and =24
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1.3.1 Algebraic Properties of Vectors in E",

For all w, v, and w in B and all scalars o and b: O

Lutv=v+u O'_ .

2 (u+v)+w=u+(v+w)

Iu+l0=04+u=mu
- -
fout+(—uw)=—-u+u=u—u=1>0

5. alu+v) =an+av
S
6. (a+ blu=au + bu

T &
7. (ab)u = a(bu) = B(O« Vo )

1.3.2 Linear Combinations of Vectors

Definition 1.7. Given vectors vy, ta, vy, .. ., ty and constants e, e9, 63, ..., ¢y the vector
-
W=t opts oyt e Gty
-~- - - -

is called a Linear Combinations of the vectors v; with weights ;.

Example 1.3.4. Given i, =

3 1
ki = 1 = | =5 |.and ya = | =5 |, arey; or ys a
‘BP 8 -3 -3

linear combination of 7 and 7.

[ eI

Solution: If 3, is a linear combination of ¥ and @ then y;, must solve the following equation
for some values of x; and rg: \3

‘L Yy = o) + aaih
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v That is a system of equations and we can solve it using an angmeftec
1 -3l — -3
w R At
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atrix and row reduction:

3
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Definition 1.8. If vy, v, va, ..., 0, are vectors in R? then the set of all linear combinations of
v, v, Uy s called the Spam of vy, vg, vg. L vy represented span{vy, v, vg, .. v} and is the

subset of B spanned by vy, va, va, ..., ¥

span{vy. v vyt b = et e+ egy -+ oy /\ A

B | C o)
[he previous example could have been stated as: Is yy or g in span{vy, ve} ) )
O0n
A A A ?
12 ~
aco+ E \\ + Q,\,;
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11
Example 1.3.5. Determine if b= | =5 w the column vectors that form
9 ( - Z‘
2 i
7 i g Uy

\A/O/SJ H,\a//é, v
Lot A Hos Spo @ggq/u%ﬂ/%?
gf\sw c')gf colwmns @S} ’4‘
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