
Objective [1.1]-Problems 
Determine if a “Relationship” is functional and could be represented/modeled by a mathematical function 

Before attempting to determine whether a relationship could be modeled mathematically within the limits established for this   

course you MUST read carefully the notes for this objective, had a mini-lecture by the instructor (if you are taking the face to face 

class) or watched the video I prepared for this objective (if you are an online student).   Of course face to face students can watch 

the videos too! 

Below you are given a set of situations with corresponding questions and relationships.   Evaluate, as best you can with your current 

experience, the given relevant relationship against the 6 properties (copy on last page) and decide if you could model this 

relationship mathematically.   Once again what does it mean to model a relationship mathematically in this class?  The answer is: 

read the handout carefully, pay attention to the mini-lecture, and/or watch the video! 

Directions:  For each relationship circle each number in order as you confirm that the relationship has that property.   If you can’t 

circle all six explain why.  Remember there no exact/correct responses to which properties can be satisfied.  Reasonable arguments 

might be made for or against the relationship’s success at being modeled in this class.  Still clearly some fail for what are obvious 

reasons.  When you see my “answers” maybe you would like to argue with me about them.   

Example:  Situation:  You are going on a first date with a new person to whom you are attracted.   Question:  Should you ask them to 

go see a movie?  Relevant Relationship:  There a relationship between what you do on the first date and whether you get a second 

date.   1 2 3 4 5 6      (note: other examples are in the handout for this objective) 

Clear input and output?  Sure.  You tell me what you did on the first date, I tell you whether you get a second date.  So it’s a 1  

Functional?  Sure if you say go to see a movie either you will or will not get a second date, but it can’t be both.   So it’s  a 2. 

So can the set of all possible things you do on a first date be associated with an ordered set of numbers????  Whoops this is were 

things fall apart.   Even if you gave a number to each kind of date there would be no natural order to them.  There is no reason that 

bowling should be say a two and a move a 1 or vice versa.    This relationship could be studied by some statistical models but not by 

an algebraic function model so it’s NOT a 3 and we MUST stop considering it  as something we could study in this class.  

1.  Situation:  Your mom is overprotective and that drives you nuts.    

     Question: How much responsibly do you have to demonstrate in order for her to lay off in most situations?    

     Relevant Relationship:  There is a relationship between your level of demonstrated responsibility and your sanity.    

    1 2 3 4 5 6 

 

 

 

 

 

 

2.   Situation:   You are thinking about whether it would be a good idea to grow your company which means more employees 

      Question:   What is a good size (number of employees) for the company 

      Relevant Relationship:  There is a relationship number of employees and employee productivity as measured by profit per 

employee 

      1  2 3 4 5 6 

 

 

 

 

 

 



3. Situation:    You need a new laptop computer  

      Question: Which brand/model is the best buy? 

      Relevant Relationship:  There is a relationship between a computer brand/model and its ratio of quality to cost  

      1  2 3 4 5 6 

 

 

 

 

 

 

 

 

4. Situation:  At a high school students are dating     

      Question:   Who is dating who? 

      Relevant Relationship:  There is a dating relationship between individual male students and individual female students 

      1  2 3 4 5 6 

 

 

 

 

 

 

 

5. Situation: You are interested in successfully investing in stocks      

      Question: When would be a good times to invest/divest? 

      Relevant Relationship:  There is a relationship between time and the Dow Jones stock index. 

      1  2 3 4 5 6 

 

 

 

 

 

 

 

 

6.  Situation:     A team of disgruntled Microsoft employees with a great product idea are thinking about quitting and forming their 

own company to produce and sell their “great” product 

      Question:  They figure they will need a first year revenue of $500,000  to cover fixed expenses including modest salaries.  Each 

unit of the product is estimated to cost $10 in material and labor to make.  What price should they set their product at in order to 

break even?  

      Relevant Relationship:  There is a relationship between price of the product and the annual sales of that product.  

      1  2 3 4 5 6 

 

  



What properties must a relationship have to be modeled algebraically? 

 

1.  The Relationship has clear input and output sets (identify which is which).   It may help to think of the 

input as something you can “control” or specify and the output is a consequence of the relationship 

and what input you specify.  In most relationships there is a natural input and output.  

 

 

2. The Relationship is functional.   1 element in the input set maps to 1 and only 1 element in the output 

set.  Passing this property means the relationship is functional.  If a relationship is indeed functional we 

call it a functional relationship say typically just say function. 

 

 

3. The input and output sets have an identifiable one to one association with an ordered set of 

numbers (natural, whole, integers, real) called a scale.  A scale has an interval of “acceptable” values 

(numbers) for the relationship.  This interval is referred as the domain for the input sets and range for 

the output sets.   Some sets can have a scale imposed for example we impose a scale when we say 

things like, “on a scale of 1-10…..” NOTE:  Relationships that fail to have property 2, but do have scales 

can sometimes be “forced” to be functional by restricting the domain  or range or both. 

 

 

4. Data exist or could be collected (data is a set of mappings/ordered pairs).  Whether a data “could” be 

collected includes whether it is physically and financially practical to do so. 

 

 

5. The Data suggest some particular “simple” mathematical  function to model the “real” function .    In 

this course “simple” means a either a linear, quadratic, exponential, or logistic function.   A Cartesian 

plot of the data and a familiarity with these functions is crucial to your determination. 

 

 

6. A “good” fit can be made with at least one model function  (using regression or other fitting 

technique).  By good fit we mean can the parameters of the best fitting mathematical model function 

be found so the function plots “close enough” to the data (i.e. relationship) for the entire domain of 

interest. 


