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CSC 321 Computer Graphics 

Points, Vectors, and Shapes 
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Points and Vectors 
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Points and Vectors 
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Point Operations 
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Point Operations 

• Addition with a vector  

– Resulting location does not change with the origin 
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(x1,y1) 

(x1+x2, y1+y2) 

v 
(x2,y2) 
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Point Operations 

• Addition with a vector  

– Resulting location does not change with the origin 
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Point Operations 

• Can two points add? 
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p1 

p2 

p1+p2 

(x1,y1) 

(x2,y2) 

(x1+x2, y1+y2) 
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Point Operations 

• Can two points add? 

– In general, no: result is dependent on where the origin is 

• But there are exceptions; will discuss later 
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Vector Operations 
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Vector Operations 
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Vector Operations 
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Vector Operations 
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Vector Operations 
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Vector Operations 
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Shapes and Dimensions 

• 0-dimensional shape: point 

– No length or area 

• 1-dimensional shape: curve 

– Has non-zero “length” 

– Examples: line (segment), circle (arc), 

parabola, etc. 

• 2-dimensional shape: surface 

– Has non-zero “area” 

– Examples: filled triangle or quad, filled circle, 

surface of a cylinder, surface of a sphere, etc. 
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Tessellation 

• Graphics cards are good at drawing tessellated elements 

– E.g., line segments, triangles, etc. 
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1D Tessellation 

• Approximate a 1D curve shape by line segments 

– Define the curve as a function of one parameter 

– Generate samples on the curve at fixed intervals of the parameter 

– Connect successive samples by line segments 

f(t) 

f(0) 

f(0.1) 

f(0.2) 

f(0) 

f(1) 
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Parameterizing 1D Shapes  
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Can Points Add? Sometimes. 
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Can Points Add? Sometimes. 
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Parameterizing 1D Shapes  
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Parameterizing 1D Shapes  
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Parameterizing 1D Shapes  
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2D Tessellation 

• Approximate a 2D surface shape by triangles 

– Define the surface as a function of two parameters 

– Generate samples at fixed intervals of both parameters 

– Connect samples by triangles 

f(s,t) 

f(0.1,0.2) 
f(0.2,0.2) 

f(0.2,0.1) 
f(0.1,0.1) 
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Parameterizing 2D Shapes 
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Parameterizing 2D Shapes 



CSC 321 Points, Vectors, and Shapes Slide 27 

Parameterizing 2D Shapes 
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Parameterizing 2D Shapes 
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Parameterizing 2D Shapes 
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Parameterizing 2D Shapes 


