1.3 — Vector Equations Math 220

Warnock - Class Notes

Vectors in R?

A matrix with one column is called a CO[V\ PN e cittor o Vector

—_ 2 il;/r7‘ U\/’ —s
~—Uu= V= W= 2
A S 7 W [5}%[;]

Vectorsare _Squiva lent if and only if the corresponding entries are equal.

LN - _ W, t \Y
The sum of the vectors Uand Vis the vector A V- [w +\/,J .

The scalar multiple of vector U by a real number c is the vector CU where each

gu\JD/v] of U is multiplied by c. C M [cw]

or’
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(2. l[lj}
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Parallelogram Rule for Addition

lfuandvin B2 are represented as points in the plane, then u + v corresponds to the fourth vertex of the
parallelogram whose other vertices are u, 0, and v. See Figure 3.

4
Ex 2: Given Uz[l}and V={4}, ©
-2 2 5
draw their vectors and the following. a

a) U+V: )+L/-]:[g | | | | ’
~At - o 1 1
o) 3u = | o(1) 3

2(-2) <

c) —%V< ‘\/,z(*) - b‘l]

)] )

ol
V]

M

Vectors in R3

¥ Vectors in R" Y
—
— ;
The Zero vector has entries of all zero,
W 7k-r3 denoted by Oor 6 ) (g
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Algebraic Properties of &"

Forallu, v, win R® and all scalars cand o
(lu+v=v+u Commn wtotive prof
iij(u+v)+w=u+(v+w) a5/ Pref
(iilu+0=0+u=u
(iviju+ (—u) = —u+u = 0, where —u denotes (—1)u
Wie(u+v) = cu+ev
(i} (¢ + d)u = cu + du
[‘.fii}c{du} — {cd]lu

(viii) lu = u

% AN
Prove (i) and (v) | B
av \ Vo n | v 3}): v+

v, | _ - _ .
(’) a ‘\"\7 = ﬁ'z v, | — W,4Va | — \/ATHAJ \(1 |
, / : , : .

M“‘ Vw Ua tVp V/\'H/lr\ VA

v
) [t | fensen) () for
~ =\ W, / — +\/¢1) p— LU\,;."'(/\/’? . )
[y) c(B)=e| o | jete | M
| " y : Cha
\/ (Avl"l'\//\ C (\/\.,\ F\/A) ng\/\ =+ (/\/4 CVn
- ¢ U, V,
V)mlmtfv@ - 2 <V,
'7 561' \/\MMLels . :
Prape/'tj A Un Vi
— c N+ C—\’/
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Linear Combinations

Given vectors vy, va, ..., ¥y in R™ and given scalars ¢y, 69, ... ,cp, the vectory defined by

Y = eiVi+ o+ oV

is called amwmth weights ¢q,. .., cp.

-1 2
Ex 3: Figure 8 identifies selected linear combinations of vy = I 1] and v = [1]

Ex 4: Determine whether D can be written as a linear combination of al,az,as.

17 5] 2
a = | -2 [ ] a3 = | —6|,b= [_1]
o| 8
o

X |7 X Ay é =] —2x+><~é><3’é)
O A Z e —fpz)(oz—\-g)(}’_
L’ . e
O g N e ; X/; gX} X>15§/6
I i}
B A B R DI I B D TE e B
o 2 %6 g 0 0v p}
o 2 v
; .
5 2] |G v
. -
L Ot 7= b
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Avector equation
1A + T8 + -+ 18, — b
has the same solution set as the linear system whose augmented matrix is

a; @s - a, b| (5)

In particular, bcan be generated by a linear combination of &3, ... ,8, ifand only ifthere exists a solution to the
linear system carresponding to the matrix (5).

Definition

[fvy,...,vp arein K", then the setofall linear combinations of vy,..., vy is denoted by Span {vl, cas _va}
and is called the subset of B spanned (or generated) by vq,... , Vp. Thatis, Span {vl, .. ,vp} is the
collection of all vectors that can be written in the form

CiVy +ecava + -+ opVp

with eg,...,ep scalars.

beSpan{v ,vz’...vp}?

Every scalar multiple of individual vectors, CVk ?

Geometric Description of Span {V} and Span {U,V}

X 3 .
X 3

Span_{u. v)

Span{v}




1 3 -1
Ex5: Leta =| 3 |,a,=/10|,andb=| 4 |. Span{al,az} is a plane in [R3.
-2 -4 2

Is b in that plane?

1 —3 h
Ex6: Letwvy = 0] ,va = 1},andy= | -5
—2 8 -3

For what value(s) of his y in the plane generated by vi and v,?



