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Motivation 

 

Meaning is important in Mathematics 

and Geometry is important source of that 

meaning!!!! 
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Presentation Outline 

Orthogonal Transformation 

Properties of Orthogonal Transformation 

Fundamental Types of Orthogonal Transformation 

Orientation Preserving and Reversing Orthogonal 

Transformation 
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3. Orthogonal Transformations  

Preliminaries 

* Distance is a real valued non-negative function denoted by which 

assigns to any pair of points in the plane or space a non-negative real 

number satisfying the following conditions: 
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Definition: An isometric transformation or orthogonal transformation of 

a plane is a transformation from a plane on to itself which preserves 

distances. 
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Example: Verify whether the following transformation is isometries or 

mot.   
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  Properties of Orthogonal Transformations 
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Proof: Exercise!  
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The fundamental types of orthogonal transformations 

1. Translation  
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Properties of Translations   
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Theorem: Any translation is a dilatation.  P       Proof!! 
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2. Reflection   
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3. Rotation   
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Proof! Exercise  
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 Answer! 
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5. Glide Reflection  
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Exercise! 
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Orientation Preserving and Orientation Reversing Orthogonal 

transformation 
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Left for the reader! 

 Translations and rotations (including identity) are the only types 

of isometries preserving orientation. Reflections and glide-reflections are 

the only types of isometries reversing (changing) orientation. 

 Prove is an exercise!!! 
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Fixed Points of Isometries  

i) Exactly one fixed point: Isometries that have exactly one fixed point are only 

Rotations: Any rotation has exactly one fixed point and the fixed point is exactly the 

center of the rotation.  

ii) Two or more fixed points: 

Any isometry that has two fixed points but not identity is a reflection over a 

line and the whole points on the line of reflection are also fixed points. 

As a result the line of reflection is a fixed line. 
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iii) Three non-collinear fixed points: 

An isometry that has three non-collinear fixed points is an identity. 

iv) No fixed poin: 

Isometries that have no fixed point at all- This category includes 

translation 

and glide reflection.  
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