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Abstract

This paper investigates intuitive geometric interpretations of the uniform continuity of sigle-variable
functions. It first reviews the geometric meaning of pointwise continuity: for any € > 0, a rectangular
window can be constructed at each point x,, whose horizontal length § depends on x,, confirming
that continuity is a local property. From this foundation, the core notion of uniform continuity is
introduced. A function is uniformly continuous on an interval if there exists a rectangle of fixed hor-
izontal length 6 and vertical height 2¢ valid for the whole interval. When slid over the domain, every
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portion of the curve lying inside the rectangle’s horizontal range stays within its vertical bounds. If
no such universal rectangle exists, the function is not uniformly continuous. Counterexamples are
employed to dispel common misunderstandings: an unbounded derivative does not imply non-uni-
form continuity, and a continuous bounded function need not be uniformly continuous. Corre-
sponding criteria are provided.
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Figure 1. Geometric illustration of the &—¢6 definition of continuity of a function
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Figure 2. Geometric intuition of uniformly continuous functions
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Figure 3. Geometric explanation of why y =sin— is not uniformly continuous
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