1.3 – Linear Functions and Mathematical Models
I.  A function is a rule that assigns to each value x in a set A (domain or input set, independent variable) exactly one element, called f (x), in a set B (range or output set, dependent variable).  
A.  Functions arise whenever one quantity depends on another.

B.  
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  is a linear function.
II.  Linear Models  
A.  Straight-Line Depreciation
A machine valued at $90,000 at purchase depreciates over 6 years to $30,000.  
(a)  Find a linear model expressing the value of the machine at the end of year t.  Graph the model. 

(b)  What is the rate of depreciation of the machine?

(c)  What is the value of the machine at the end of the 3rd year?

B.  Break-Even Analysis
Cost function  -  C ( x )  =  (variable cost) x  +  (fixed cost) 

Revenue function  -  R ( x )  =  total revenue or income = price * quantity
Profit function  -  P ( x )  =  Revenue  -  Cost
How many CDs would a company have to make and sell to break even if fixed costs are $18,000  and variable costs are $5.20  per CD?  CDs are sold to retailers for $7.60  each.
C.  Economic Models
demand:

the relationship between unit price and quantity demanded
p  =  f ( x )

where  p  measures unit price and  x  measures number of units (quantity)
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  (decreasing function)
supply:


the relationship between unit price and quantity supplied
p  =  f ( x )
where  p  measures unit price and  x  measures number of units (quantity)
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(increasing function)
(like cost and revenue, these are first quadrant ONLY graphs because  p  and  x  are both only  +)
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