Chapter 1.2. FUNCTIONS

A function is a relation between two sets of numbers so that to each number in the first set there corresponds exactly one number in the second set.  

So function establishes a relationship between items in the two sets.

The function may be defined by a set of ordered pairs, a table, a graph or an equation.

EXAMPLE

Swimming pool

A pool has some water in it. We are adding water at constant rate. The data below show the height in inches of the level of the water in the pool, measured after 1, 2, 3 and 4 hours.  

Time, hrs
Water height, inches

1 5.5

2 6.5

3 7.5

4 8.5

We have two data sets: time (1, 2, 3, 4) and height (5.5, 6.5, 7.5, 8.5), that are related to each other: 5.5 inches height is observed after 1 hour,  6.5 inches – after 2 hrs, etc.

We can combine them into ordered pairs:


(1, 5.5),  (2, 6.5),  (3, 7.5), (4, 8.5).

This is a functional relationship between time and height. 

We have 2 variables: time and height.

Time is independent variable, the other variable is dependent – height (depends on time).

Functional notation

In our case Water Height depends on Time of adding water. This may be rephrased: Temp is a function of Time, or in symbolic way:

 y = f(x),  
where function is denoted by f, 

x – independent variable Time, 

y – dependent variable Height. 

Then f(1) = 5.5, f(2) = 6.5, etc. 

Set of all possible x-values represents the domain of the function, while the range is a set of all possible values of y.

Graphs of functions

We can sketch a graph by plotting points on a rectangular coordinate system, or Cartesian Coordinate system. It has two perpendicular real-number lines (coordinate axes): x-axis- horizontal line and y-axis – vertical line. They intersect at one point – origin.  Both axes are labeled with 0 at their origin with x increasing to the right and y increasing up. The plane in which two axes lie is called the coordinate plane consisting of 4 quadrants.

Each ordered pair of numbers represents a Point on the Graph: the first number is the x-coordinate which represents the horizontal distance along the x-axis; the second number is the y-coordinate - the vertical distance along the y-axis. 

Point A corresponds to the ordered pair (2, 3) lies 2 units to the right of the origin and 3 units above the origin. 

The opposite is true: for each point in the plane there exists one ordered pair of real numbers.

To sketch the graph for Swimming pool example, we plot points on the plane and see if they form any pattern – point-plotting method. In this case points form a straight line (make a graph).
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Find from the graph: f(1.5) ; f(3.5); f(0). Explain the meaning of f(0).
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