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Matrix Operations



Definition of Matrix
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Matrix: Addition
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Matrix: Addition Examples

0 2 4/ +1]0 2 0

o

[ R

— O

o




Matrix: Addition Examples
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Matrix: Multiplication with Scalar
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Matrix: Multiplication with Scalar (Examples)
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Matrix: Multiplication with Scalar (Examples)
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Matrix: Multiplication with Matrix (Part 1)
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Matrix: Multiplication with Matrix (Part 2)
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Matrix: Multiplication with Matrix (Examples)
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Matrix: Multiplication with Matrix (Examples)
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Matrix: Determinant (Part 1)
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Matrix: Determinant (Part 2)  aia=|4

Reference:https://www.youtube.com/watch?v=Ip3X9LOh2dk&vl=en; 3BluelBrown
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Matrix: Determinant (Part 2)  aeta—|4-
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Reference:https://www.youtube.com/watch?v=Ip3X9LOh2dk&vl=en; 3BluelBrown 20



https://www.youtube.com/watch?v=Ip3X9LOh2dk&vl=en

Matrix: Determinant (Part 2)  aca-|a-
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Reference:https://www.youtube.com/watch?v=Ip3X9LOh2dk&vl=en; 3BluelBrown
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Matrix: Determinant (Part 2) detA:|A|:|g g|:ad_bc
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Reference:https://www.youtube.com/watch?v=Ip3X9LOh2dk&vl=en; 3BluelBrown
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Matrix: Determinant (Example) aa=jaj=|t J=ai-n




Matrix: Determinant (Example) aa=jaj=|t J=ai-n
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Matrix: Inverse

AA L = A 1A =T

Note: Inverse does not exist when determinant of A is zero
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Matrix: Transpose
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Matrix: Transpose (Examples)
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Matrix: Transpose (Examples)
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Coordinate System: Cartesian



Basics of Coordinate System
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Basics of Coordinate System
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Components of Cartesian Coordinate
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Trigonometry



Sine and Cosine
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Unit Circle

Pythagorean theorem:
a* +b* = ¢?

Parametric Equation of Circle:
22 4 y2 = 12

Siﬂ(9)=%=%=y
008(9)=§—$=%=$

Image Source:https://commons.wikimedia.org/wiki/File:Unit_circle angles color.svg; Under GNU Free License 36



https://commons.wikimedia.org/wiki/File:Unit_circle_angles_color.svg

|dentities of Trigonometry

Ay Pythagorean identity:
(cost,sint) cos?6 + sin?0 = 1

Periodicity:
cos(0 + 2m) = cos(0) ; sin(0 + 2m) = sin(0)

Cosine 1s even € sine 1s odd:

cos(—0) = cos(0) ; sin(—0) = —sin(0)

Complementary angles:

cos(5 — 0) = sin(0) ; sin(5 — 0) = cos(0)

Image Source:https://en.wikipedia.org/wiki/File:Unit_circle.svg; Under GNU Free License
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Additional Property
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Vector Operations



Definition of Vector
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Other Representation of Vector




Vector: Length
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Vector: Normalize
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Vector: Addition

K

+
S
|

44



Vector: Scalar Product
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Vector: Multi
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Vector: Dot Product
a - l_;: ||Cf||||g|| cos 0 = apby + a1by + asbs

ay —
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Vector: Cross Product (Part 1)

+a><b

Right hand

Image Source:https://en.wikipedia.org/wiki/File:Right hand rule cross product.svg; Under GNU Free License

48


https://en.wikipedia.org/wiki/File:Right_hand_rule_cross_product.svg

Vector: Cross Product (Part 2)

a X g: (ag% + alj' -+ (12]:’3) X (bo% -+ 513 -+ bg];) A
= (Glbg — agbl)?: + (G,Qb[) — aobg)j + (Gobl — albg)k

Image Source:https://en.wikipedia.org/wiki/File:Cross product parallelogram.svg; License in Public Domain 49
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