Linear Algebra
Lecture 01

Introduction to vector, Addition, Subtraction and Multiplication of Vectors

By Noorullah ibrahimi



Objectives

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

Outcomes

e Define and represent vectors.

Add and subtract vectors (graphical & analytical).
Find magnitude and direction of resultants.
Calculate dot and cross products.

e Use vector math in problem-solving.



Vector : A vector is a set of numbers enclosed in a bracket.
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The notation x € R? says
that the vector x will have
three real numbers of
dimensions.
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A vector by itself does not tell as anything.
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1 . We human should attach meaning to that
x =15 / numbers. For example these humbers can be
3 1. The number of point score by three people

2. The number of programming languages you
have learned in the last three months
The possibilities are endless.............
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Once meaning is given to a vector, it becomes data.

Giving meaning to vector.....

These are the scores of three
soccer teams

The three numbers are no longer
just numbers they tell us a lot
about the three teams
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We can translate the queries into mathematical language

Here we, establish that a function/query
is just a way to extract information from
vector




Vector addition

In linear algebra, vectors are often represented as column matrices or row
matrices, and vector addition follows component-wise addition

For any n-dimensional vectors:

Ay (B,

Ay B>

A= |4, B=|Bs

_A-u_ _Bu_

The sum of these vectors is:

(A + B

Ao + Bo

- B3

R=A+B= |4

This equation works for any dimension n.



Vector subtraction

Vector subtraction follows the same rules as vector addition but involves
subtracting corresponding components.

If

(A, ] N A1 — By
As B, Ay — B,
A — |43 B— |Bs]| R=A-B= A; — Bj

-An_ _Bﬂ._ _An T Bn_

In short: Subtract corresponding components of B from A.



Addition and subtraction of vectors

1) Vector addition
Example

v =gy =[] then x4y = x4y =[]+ 5] = 5

2) Vector subtraction
Example

=[5l =gl tmenx =y =[] =[]



Practice

Solve the following questions

1) Ifx= (1) and y = (1) thenfind R=x +y

2) Ifx= i and y = i thenfind R=x +y
_[-3 I3 : _

3) Ifx= :_Zland y = [2] thenfind R=x +y

1 3
4) Ifx = 2‘ andy=[—2 then find R=x +y

13 —4
—1] 3
5) Ifx=[-2]landy = [—2‘ thenfind R=x+y
| 3 | —4
—1] 3 5
6) Iftx=[-2]|,y= [—2] andw = |2|thenfind R=x+y+w
| 3 | —4 3




—1 3 -5 5
7) Ifx = l—Z],y = [—2], w = [ 2 ‘and z = [—2‘
3 —4 3 3

thenfindx+y+w+2z

8) Ifx= (1) and y = _01] then find R=x —y
9) Ifx = 'i and y = i] then find R= x — y
10) If x = [ Z]and y = [ 73] then find R=x — y
T s
11) If x = [—2]and y = [-2]| then find R=x — y
3. |—4
—1] 3]
12) If x = |-2|and y = |—2]| then find R=x — y
3 |—4




The transpose operation
The transpose operation is when you flip the vector
Examples

x = [%],t."lenﬂrT =[1 3]

1
:Vz[z"fheny? =1 2 2]
2

1
2
2

z=1\12 2], thenzT =




Vector Multiplication
1) Hadamard Product

v = B],y= B] thenx Qy = E] © B] - lé]

2) Vector dot Product

For two vectors A and B in [R™:

_al_ bl
Lo bg
A = , B=
e _b-n,_

The dot product is calculated as:

)
A-B = ﬂflbl f ﬂgbg oo 4 Llﬂbn = Z [Iib.j
i—1



For example

x=[;],y=[§]x-y=xTy=[1 3][§]=1x2+3x2=8

Practice 2

Find the dot product of the following vectors

! _ 10 : T
1) 1)Ifx _—__O]andy = [1] then find x" .y
2) Ifx= i andy” =[1 2] thenfind x".y
_ [~ _[3 1T
3) Iftx= __Zland y = [2] then find x".y
1
4) Ifx=|2landy” =[1 1 3]thenfindx™.y
3

3
5) Ifx"=[-1 —1 3Jandy = [—2‘ then find x”.y
—4



3) Outer Product

Outer Product

=l =) ensey=n7= [} oz 21-]

Vector multiplication by a constant value

2 2
6 6

Multiplication by a constant
X1 . a Xq
@ [le = [a x| ]

For example
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