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The Thread
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Q (s − d ) f (g − f )

g f Q 

How can you check in a practical way if something is straight? How do
you construct something straight — lay out fence posts in a straight line,
or draw a straight line  Do this without assuming that you have a ruler,
for then we will ask, “How can you check that the ruler is straight ”
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A straight line is the shortest distance between two
points. 

Reflection symmetry in the line bilateral symmetry

Half-turn symmetry

of the line

isometry 
symmetry of a figure
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What symmetries does a straight line have

What is in common among the different notions of straightness? Can you
write a definition of “straight line”
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Practical application

any

PA A'

Practical applications
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When a piece of paper is folded not in the center, the crease is still
straight even though the two sides of the crease on the paper are not
the same. 

What is the role of the sides when we check for straightness using
reflection symmetry  Think about what is important near the crease in
order to have reflection symmetry

infinitesimally straight  
differentiable.* infinitesimally 

straight p l  
p              
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locally straight at a point 

smooth locally straight

    *     p  
t x f p f ′ p x −  p x f x p f p

ε δ 
x −  p δ x f x − t x ε  f x

 t x

f x − t x  f x − f p − f ′ p x − p f x − f p x − p − f ′ p x − p ε

δ p ε. smooth  
 

ε δ p
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