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Limits: An Introduction
Consider this function: 
What happens at  ?
What happens as we approach  ?
	
	

	3.25
	7.25

	3.2
	7.2

	3.1
	7.05

	3.05
	7.01

	3.001
	7.001

	
	

	3
	

	
	

	2.00
	6.99

	2.95
	6.95

	2.9
	6.9

	2.8
	6.8



So we say as x approaches  approaches 7.
Algebraically we compute it this way: 		Graphically, it looks like this:
[image: Cartesian grid with x- and y-axes; a straight line with positive slope passes through (0, 4) and rises to the upper right.]
Definition
To say  means that when  is near, but different from , then  is near .
EX 1







EX 2









EX 3




EX 4

	[bookmark: argument_1]Argument 1
	Argument 2

		1.0
	0.84147

	0.5
	0.95885

	0.1
	0.99833

	0.01
	0.99998

	
	

	0
	

	
	

	-0.01
	0.99998

	-0.1
	0.00933

	-0.5
	0.05885

	-1.0
	0.84147



	



Graphically:

[image: Graph labeled f(x)=sin(x)/x: a blue curve approaching 1 at x=0 and crossing the x-axis at x=±π and x=2π, with oscillations decreasing in magnitude away from the origin.]
EX 5

[image: ]




EX 6


[image: Cartesian grid showing a step function with horizontal segments: y = −1 on [−1,0), y = 0 on [0,1), y = 1 on [1,2), y = 2 on [2,3), and y = 3 on [3,4).
]

Definition: Right and Left Hand Limits
 means that when x approaches  from the right side of , then  is near .
 means that when x approaches  from the left side of , then  is near .
Theorem A
  	iff	 

[image: Four blank coordinate grids side by side, each showing x- and y-axes with tick marks but no plotted data.
]



Determine these limits for this function

[image: Piecewise graph: a curve for x < −1 ending with an open circle at (−1,1), a horizontal Piecewise graph: a curve for x < −1 ending with an open circle at (−1,1), a horizontal segment at y = 2 from about x = −1 to x = 1 with a closed dot at (−1,2) and open circle at (1,2), a rising line from (1,2) to (2,3) with a closed dot at (2,3), and a separate curve for x > 2 below the x-axis.
]
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