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Understand vectors vs. scalars.
Represent vectors graphically and in components.
Learn vector addition, subtraction, and multiplication methods

Define and represent vectors.

Add and subtract vectors.

Find magnitude and direction of resultants.
Calculate dot and cross products.

Use vector math in problem-solving



We previously learned about vectors

They look 1 We can tell their \\‘ 3
like this x = |3 dimension with this x € R
5 notation

"Today we are learming “what i1s a matrix?”

They look like We can tell their dimension with
this this notation T X e R2X3  or

.

1 2
1 2 7
X = Y =
[3 2 O} or [g g] Matrices can take on

any dimension

Notice that instead of a lowercase
letters matrices are denoted with
capital letters

Y c R3>(2



Matrix Shapes and Names

A matrix that is wide is called a Fat matrix (with is greater than height). For
example

1 2 3 1 2 3 0 3 1230
oolyloo111]’Z=°°11
0011

A matrix that is tall is called Tall matrix (width is less than height).

For example

_1 1_ 0 3] (1 6 10]
_ 111 12 7 11
0 3 3 1] 4 9 13|




Square matrix

A matrix whose width is equal to height is called Square matrix.

For example
1 4 8
ng ﬂ,Yz 2 5 9]
3 6 10

Just like vectors we can also transpose matrices

The transpose operation is when you flop the vector down

- -,thenxT = [1 2]

1
2
1
« y=|2|, thenyT = |1 2 3]
3.
1

1
2 3], then zT = [2]
3



How to transpose a matrix

1 4
123
c X =12 5,thenXT=[ ]
3 6 456
_ 1 5]
1234
¢« Y= ],thenYT 2 6
5678 3 7
4 8

Transpose of a transpose

1 4 1 4
2 5],thenXT:[1 2 3] (XHOHT = Iz 5]
3 6 456 3 6

X =




Practice 1

Find the transpose of the following matrices

1) A=[1 2 5]

2>$U2§-m

1 0 5 3
3y D=2 3 =3 4]
-1 3 0 3

4) R=

5) E=

N U W N RN

I
-waw

Ul B W

w Ul

> o w




Addition &Multiplying a matrix by a constant

w=[y Glomen =[5, S%01=l 2

Addition by a constant

Matrix addition requires same size matrices (e.g., A+B only if A and B are both mx).
So mathematically:

A+c (where A is a matrix and c is a scalar) is not valid in linear algebra.

But in applied contexts (like programming or data science):

Many software tools (like MATLAB, NumPy, R) allow scalar + matrix by applying the
scalar to each element of the matrix

x=ly i) menxr2= 15 TT0l=0 3



Matrix Addition

Definition:
Matrix addition is the operation of adding two matrices of the same order (same number
of rows and columns) by adding their corresponding elements.

If
A =a;;] and B = [b;]

then the sum is

Example

(1 2 5 6
A__3 4}’ B_[7 8}

(1+5 2+6 6 8
ATB=1347 4+8]_[10 12]




Matrix Subtraction

Definition:
Matrix subtraction is the operation of subtracting two matrices of
the same order by subtracting their corresponding elements.

If
A = [a;;] and B = [b;]

then the difference is

Example: !9 411 B=[§



PRACTICE 2

Solve the following question

1)

2)

3)

4)

A=[1
71
B"—z

3
|4
E=|s
7
D =

5] & B=[-1 3 5] then find A+B?

0 1 2 3 :
_ ?
&=, 5 o)thenfind Ac:
3 1 3 5
0 12 -3 3 :
c &R=17 5 then find R-E & R+E?
6 2 4 0
5 3 1 -1 0 3
-3 4|(&F=1|3 3 7 —1|thenfind D+F & D-F?
0 3 5 6 5 5



Matrix Hadamard Product

Examples

x=[y .2=[ Joenxor=[; o, 3L Il

=t Bz=[} mevor-ft Yolt 3-[e

Hadamard product can be performed on any two vectors(matrices) of

the same dimension.
2 0
=10 1
0 0

1 0

2 1
@lO 1‘ 02
10 -00-

2 0

A= B = O lA@B

sor- Jof §-

IO_PNI
o DN O



Matrix Dot Product

We pair up every
Matrix dot product is the default combinations of vectors with
multiplication. So dot is not each other.

necessary. It is always often omitted. /

n ool o3

1 0 1 3 1 011 3
X = [2 1J’Z = lz 3J then XZ = [2 1J lz 3J = (2 1] [1] 2 1] [3]
2 3
1*=1+0=2 1*3+0*3J i .
21412 2%34+1%3 Unlike the Hadamard product the size
does not have to be the same.
The transposed of two
matrices multiplied together Instead, the number of columns on the
is the transpose of each left must be the same as the number of
individual matrix switched in rows on the right
location 1 0 1 0 1 3
X=[2 1],Z=|; §|then)(z=[2 1]@ =14 9]
0 1 o 1 2 3

(XY)T = YTXT



Practice 3

Find the dot product of following vectors and matrices

1) IfX=[1 z]&Y=[ﬂ find X.Y& V.X

1
2) Ifx=1[1 2 4]&y=[3]findx.y&y.x
5
131, . Ma
3) Ify—_2 2]&2_[4]fmdil'z
4) Ifx=[L 2 4-&y= —1‘findx.y
2 0 -1 0
i i 2 0
5 Itx=[1 ¢ *ley=|3 —1]findx.y
2 0 -1
5 3
1 0 1] 1 1
6) Ifx=[0 2 —-1|&y=]2 2‘ find x.y
2 3 04 5 0
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The order of matrix dot product cannot be flipped.
N 11
FX=|, Sland v=|0 7

then
O R L

=y llo 2l=[z o

XY #YX



