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o Question 1

Compute the dot product

8,0/-[1,-2/= 8

e Question 2

Compute the dot product

3,6] - [_12 = -9

o Question 3

Compute the dot product

M1
3,6 - —2]=
L 4

impossible



Dimeinsions

The dimension of a vector (list) iIs how many numbers are in the list.

@ The dimension of the vector l_94l is 2.

B/

® The dimension of the vector | O | is 3.
Ly
)

In order to add, subtract, or take dot products of vectors, they must have
the same dimension.



A vector is... 1
o ...alist of numbers. <1, 2)

@ ...dln arrow.

@ ...a point.

)




Makrix

A matrix is...

o ...arectangle of numbers.

o ...a list of vectors.

o ...(other ways to think about matrices will come later).

50 & F 0
4 —4
- ooy o
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Makrix

One matrix (“may-tricks” [meitriks]), two matrices (“may-trih-sees” [mertrisiz]).

We usually use a capital letter (no ~ or other mark) for a matrix variable.

5 0
A:lz 2 1], 52 1

3 =5 -10 0 =

The entries in a matrix are sometimes given two subscripts:

A i1 d1p d13 M dip dyp dps
- or A = .
dr1 lpo dp3 dr1 dpy drj



Row, column, dimensions

S N A 8 |
Inthe matrix | 13 -1 -7/,

189 ot NG s

o therowsare[—1 2 2l1]and[13 —1 —=7]and[10 -9 13].

—1 9 21
o thecolumnsare | 13| and |—1]| and | =7].
10 —9 13

—1
o the main diagonal is = |

13



Row, column, dimensions

B 2
Inthe matrix | 13 -1 -7/,

N & o

o therowsare[—1 2 21]and[13 -1 —=7]and[10 -9 13].

— 1 9 21
o thecolumnsare | 13| and |—1]| and | =7].
10 —9 13

—1
o the main diagonal is = |

13



Row, column, dimensions

) D]
Inthe matrix | 13 -1 -7/,

10 -9

o therowsare[—1 2 21]and[13 -1 —=7]and[10 -9 13].

—1 9 21
o thecolumnsare | 13| and |—1]| and | =7].
10 —9 13

—1
o the main diagonal is —1

13



Row, columin, dimensions

The dimension of the vector l_4] s 2. flor 2x1 i} we think of

0 this as a makrix)

57
The dimension of the vector | 0 | is 3. (or 3 Y we think of
¥ Ehis as a mabrix)

b

8 5 -1

4 loud: “2
a4 4lare X 3 (aloud: “2 by 3”)

The dimensions of the matrix l

A square matrix has the same number of rows as columns, like [ 01 é] ;



Mabrix caleculabions

| e

o scalar multiplication O =7
; l3 4

@ addition/subtraction i o+ 3

6 e
sl
=0

@ matrix times a vector (note: no - or x required)

;
AL

@ matrix multiplication [; ﬂ l; g] =7 (note: no - or x required)
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Rule: iIf M = sA then

Mij — S Aaij.

Students, write or type your answer (fill in the

four numbers):

F

2\ -8 7

—

1 L O

QI

text unado
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change color
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A S Z B 0 & ABDE X EEE D C@X ¢ Q %

[ " 5
& = B B N © x BEALIBRARY o’ ASSIGNMENTS IS PUSH / ASSIGN

pen line and arrow text undo
Rule: it M = A+B s 2 me @A B x B R ODC
then mij = aij+ bij. n o < n o

change color grias

Students, fill in the six blanks.
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3\ |2 Y 5 7
L\ AT o g
A LKD _L(J 5 5
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kA S Z B 0 & A E X E K D C Q@ X ¢ QQ X 0 w8 2
n & = B B N © ¥« BILBRARY e’ ASSIGNMENTS

Rule: if W = AV then
wi = (row i of A) ; V.

IR A
0 -5 5| [

I PUSH / ASSIGN
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A S Z B O &AM E X B K YO C @ x
& = B B N © «x E2ILIBRARY -’ AS

Rule: if w = Av then
wi = (row i of A) - V.

Students, answer the following:

5 (|

% AV is only possible if

=

) 5 D’J ,ZJ / 3| Eieot

»Q & @ W a

SSSSSSSSS

I PUSH / ASSIGN

the # of columns of A
= the dimension of V.

B —0\ 341 +6 ()
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A S Z B0 0 ABDDE X & E D CQ X e Q X O w »

n A& = B B N ©  BLBRARY o7 ASSIGNMENTS & PUSH / ASSIGN

Rule: if W = Avthen YAV is only possible if
wi = (rowiof A) - V. the # of columns of A
= the dimension of V.

Students, answer the following: [134) < [0, 1)

'S 1m possble
» 3 Y )10 f
0 7 T0\&| ~
1 5 60|\
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Ak S Z B 0 & A B E X K D C Q@ X 9 Q X 00w
& = B B QAN ©  E3LIBRARY o ASSIGNMENTS

r234) [021,3)
= O 4'\‘{4'/3 + 1\
=19

Students, fill in the
blanks.

(This multiplication
IS possible.)




Mabrix caleculabions

| e

o scalar multiplication O =7
; l3 4

@ addition/subtraction i o+ 3

6 e
sl
=0

@ matrix times a vector (note: no - or x required)

;
AL

@ matrix multiplication [; ﬂ l; g] =7 (note: no - or x required)
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Rule: if w = AV then w; = (row i of A)

Rule: if M = AB then m;; = (row 1 of A) - (column j of B).

1 —1
1451 0 el
Example 1: ’_2 1 5] E ? ] e [15 1@]

3] = 4+2+0 = &

LN
; AN,

{,‘4’;1103 ¥ {1;2
{4;1103 y {”1;9;1] S rOr0 = §

16 16

]




—
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Rule: if w = AV then w; = (row i of A)

Rule: if M = AB then m;; = (row i of A) - (column j of B).

1 —1
1451 0 el
Example 1: [_2 1 5] E ? ] e [15 16]

[-2,1,6] + [1,2,3] = —2+2+18 = 15

15 16 [-2,1,6] « [-1,9,1] = 2+9+8 = 16



Rule: if M = AB then m; = (row 1 of A) - (column j of B).

]
4 1 0|4 3
Example 2: impossible!
i ’—2 1 5] [6 —3] g die.
because [4,1,0] « [4,6]
2 X 2 X 2 is impossible

The “tnner” numbers must agree
for AB to exist,

% The matrix multiplication AB is only possible if
(# of columns of A) = (# of rows of B).



Rule: if M = AB then m.. = (row 1 of A) - (column j of B).

)
||
< s L E <
Example 1: ’ ] v B [ ]
again =2 1 3 L 1 ] 15 16
X | s = Z 2 X 2

’ /

” T!«e ‘ner ;Mumbers must aqree

for AB to exist,

Tk@_ QM%QT‘ MumerS gb\/ﬁ H«.Q
dimensions of AB,



Rule: if M = AB then m;; = (row 1 of A) - (column j of B).

1231 {4l [11 s;]
cames[2 3| [ 1] [

2 3] # [7 1?]

14 1
Example 4. [ ] [_1 5 Flas

ke

% When multiplying matrices, AB and BA can be different!



