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PRELIMINARY NOTIONS TO DIFFERENTIAL CALCULUS

III. DOMAIN AND RANGE OF A FUNCTION
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The domain of a function is the complete set of possible values of the independent variable x in the function.
In other words, this definition means:
The domain of a function is the set of all the stuff you can plug into the function.

Example:
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 Find the domain of the function f
We can plug any real number we want into this function: we can square 4, or (10, or 1.002346, or (3.42, or whatever, and the function doesn’t blow up!

So the domain of this function is: 
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Note: In mathematics, the concept of infinity is denoted by the symbol (. It is simply a symbol that represents a large number. Therefore, +( represent a large positive number and (( represents a large negative number.

The range of a function is the set of all possible values of the dependent variable y that result when we substitute all the possible x-values into the function.
In other words, this definition means:

The range of a function is the set of all the stuff you can get out of the function.

Example:
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 Find the range of the function f

If we plug any number into this function, are we never going to get a negative number out of it? Nope!! So the range of this function is the set of all non-negative numbers (the positive numbers plus zero): 
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Note: The most frequent exclusions from the domain are those values that cause division by zero and negative values under a square root. So

1) When finding the domain, remember:

· The denominator (bottom) of a fraction can not be zero.

· The value under a square root sign must be positive.

2) When finding the range:

· Substitute different x-values into the expression for y, to see what is happening.

· Make sure you look for minimum and maximum values for y.

· Draw the graph of the function.
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IV. BASIC IDEA OF LIMIT
Let us consider the following equation as an example:
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Suppose we take, for example, numbers close to 5 for x, i.e.: 5.1, 5.01, 5.001, or 4.9, 4.99, 4.999, etc.


If we plug these numbers close to 5 in the equation 
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 and we calculate y, in each case we would get out a number close to 1.
That is basically the fundamental idea of a limit. We are putting in numbers close to a specific value and we are just trying to see what numbers we get out of our equation.
The notation for such a limit is as follows:
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As x approaches 5 we get numbers close to the limit 1.

We say that as x approaches 5, the function 
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 converges to the limit 1.
V. RIGHT AND LEFT HAND LIMITS
In the basic idea of limit above, no restriction was made as how x should approach 5. It is sometimes found convenient to restrict this approach. Considering x as a point on the x-axis which is moving toward 5, then x can approach 5 from the right (x = 5.1, or 5.01, or 5.001, etc.) or from the left (x = 4.9, or 4.99, or 4.999, etc.). We indicate these respective approaches by writing 
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If we consider a function f and if we consider that x approaches x0, then we have:
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where 
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 are respectively the right and left hand limits of 
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The function 
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 has a limit at 
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, with 
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 being a real number
In the example given in the basic idea of limit earlier, we have 
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VI. LIMITS THAT DO NOT EXIST

It may happen that a function f does not have a (finite) limit as x approaches the value x0. When 
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 fails to exist, we say that 
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 diverges as x approaches x0. The following example illustrates how divergence may occur.
Example:
Evaluate 
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Solution:
As x approaches zero, the corresponding values of 
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 grow arbitrarily large, as indicated in the following table.

	
	x approaches 0 from the left, i.e.
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	x approaches 0 from the right, i.e.
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	(0.1
	(0.01
	(0.001
	(0.0001
	0
	0.0001
	0.001
	0.01
	0.1
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The graph of f  is as follows
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Geometrically, the graph of 
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 rises without bound as 
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The notation for such limits is as follows:
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