MATH 106
MODULE 1 LECTURE d COURSE SLIDES
(Last Updated: April 16, 2013)

Vectors in R>

X1
Definition: 27 is the set of all vectors of the form [x2 ] where x;.x; and x5 are real numbers. In set notation we
X3
write
X1
R’ = {|:x2:| | X1.22,x3 € R}
X3
X1
The values xy, x,. x5 are called the components of the vector ¥ = |:x2 ] with x; as the first component of %, x; as
X3
the second component of X, and x3 is the third component of X.
X1
We equate the vector |:x1 ] with the point (x;, x;,x3) and the directed line segment from the origin to the point
x3

(21, 22, 23).

Vectors in R3

Page 1 of 3
© University of Waterloo and others




MATH 106
MODULE 1 LECTURE d COURSE SLIDES
(Last Updated: April 16, 2013)

Vectors in R’

Vectors in R>

X1 %1
Definition: If X = [x; }}7 = [}‘3} € [RB, t € R, then we define addition of vectors by

¥
x1 Y1 xtyn
xty=lx |ty |=[x+¥
X3 ¥3 X3+ ¥y

and we define scalar multiplication of the vector x by the scalar £ by

X1 x|
L?:t{x3:|=|:£xz
X3 tx3 |
2 1 2+1 7] 3
[ 7 ]+[—12]=[?—12 =[—5]
-3 8 -5+ 8 3

4 (=3)(4) -20
—5[—10]: (=5)(~10) =[ 50]
31 L] Lis

The parallelogram rule (or end-to-end rule) for addition of vectors still holds in R?.

X3

Examples
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Notation

o X =(-1%
s -V =3+ (-1
« The directed line segment from P to ) will be notated Pb, and P_Q =§-p.

Example
Consider the points P(1,3,7), Q(2,4,3) and R(3,3, —1) in B°.

1 2 3
They correspond to the vectors p = [ ] 4= [4] and ¥ = [ 3 ]

ST .
@:é_F{;Hg] B

And so we see that P_Q = —R_‘Q.

—1 th

Notation
—F=(-1%

=

e XY =X+ (17
s The directed line segment from P to (0 will be notated PQ and PQ g—p.

0
e 0is now equal to[O .
) 0
1 0 0
. e"1=|:0 ! }=[1]; and.ﬁ:[o]_
0] 0 1

Example

7] 4
Leti=[ andy¥ =| -2 |
3 -
- 2
Then 23 + 5&; =2[§] +5[(1)] _ [2]_
4 1 13
The equation 25 + 3¢; =2 -2 |+5|0|=| -4 |
3 0 10
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