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Chapter Description

« Aims
— Understand the basic principles of multivariate techniques.

» Expected Outcomes

— Comprehensively explain in writing as well as solve mathematically the
principles of multivariate analysis based on complex monitoring problem of
MSPM framework.
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Subtopics

3.4 Orthogonal Transformation
3.5 Transformation Through Rotation
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3.4 Orthogonal Transformation

Any linear transformation can be represented in
matrix form => transforming vectors into vectors
(solving simultaneous linear equations):

x1* =a;x1 + a,x2 + -+ anxn
x2 = apx1l+a,,x2 + -+ an,xn

*
xn =a;x1+a,,x2+ -+ annxn

* —
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3.4 Orthogonal Transformation

* Orthogonal transformation matrix:
—A'A=AA" =1
— The rows and columns of A are mutually
orthogonal and each of unit length

— Geometrically, it forms a rotation (proper or
improper) and expressed as sets of direction
cosines.
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3.5 Transformation Through Rotation

e 2 types of rotation (around the origin):

1. Point rotation: the points move clockwise or
counterclockwise while the basis vectors
remained fixed.

2. Basis vector rotation: the original points
remained fixed, while the basis vectors move
clockwise or counterclockwise .
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3.5 Transformation Through Rotation

Two types of rotation (around the origin):
i. Point rotation: the points move clockwise or counterclockwise while the

basis vectors remained fixed.
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3.5 Transformation Through Rotation

Two types of rotation...cont.
ii. Basis vector rotation: the original points remained fixed, while the
basis vectors move clockwise or counterclockwise
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