Math Review

Jan 12, 2006

* Functions
· Definition: A function f of a variable x is a rule that assigns to each number x in the function's domain a single number f(x)=y. 
· x is the input, f is the “machine”, and y is the output.

· Each x corresponds to one and only one y.

· Making your own function machines: Sandwich is sold at $5 each. How much do you pay if you buy x sandwiches?

* Elementary Functions (see the graphs attached to the syllabus)

* Slopes and Intercepts
· y = b+mx
· Slope: If a line passes through two distinct points P1(x1, y1) and P2(x2, y2), then its slope is given by the formula:
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 Why is m the slope ?

· Y-Intercept: the place where the graph hits the y-axis [x=0, y=f(0)].
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 What is the y-intercept in y=b+mx?

· X-Intercept: the place where the graph hits the x-axis [y=f(x)=0].
· Graphing y=3 -2x and find out the slope and the y-intercept
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* Graph transformations
· Original function: y=f(x)=2x
· Vertical shifting:

y=f(x)+k 

y=2x+3

· Horizontal shifting

y=f(x+h) 

y=2(x-2)

· Reflecting : reflect the graph of y=f(x) in the x axis.
y=-f(x)

y=-2x

· Expansion and contraction: expand (contract) the graph of y=f(x) vertically by multiplying each ordinate value (y-value) by A.

y= Af(x)

y=x

* Monotonic Functions

· Monotonic functions are functions that tend to move in only one direction as x
increases.

· Increasing function          Decreasing function
· 
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* Rates of change and the slope of a curve
· Average rate of change = (change in y)/(change in x)= Δy/Δx= slope 
· We want to find the slope at point P (1,1). First, we calculate the slope of line PQ where Q is at (2,4). The slope of line PQ isΔy/Δx=QR/PR=3/1=3.
· [image: image7.png]


Then, we move Q to (1.5, 2.25). Now the slope of the new line PQ is 1.25/0.5=2.5.
· [image: image8.png]



· For those who have taken calculus, think about how we can get the slope at point P. 
* Concave and Convex Functions

· A curve is concave if the slope is decreasing. 
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· A curve is convex if the slope is increasing.   
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* Solving an equation with one variable

· Equivalent equations have the same solution as the original equation.

· An equivalent equation results if :
1) The same quantity are added to or subtracted from each side of a given equation;

2) Each side of a given equation is multiplied by or divided by the same nonzero quantity.
* Systems of linear equations in two variables

· Demand function:  2P= -q+10  

Supply function:   P= 3q+2
· How to solve for the market equilibrium price and quantity?
1) Graphing

2) Matrix

3) Substitution

4) Elimination by Addition

* Exponential and logarithmic functions (time allowed)
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