
G2. Mathematical basics: functions, linear functions, power functions and applications 
 
Function: A function assigns a unique element of a set Y, to an element of a set X. The elements of the sets 
X and Y can be of any type, but now we only consider the case when the elements of these sets are real 
numbers. 
Domain: The set X, or a subset of X 
Codomain: a subset of Y 
Linear functions: A linear function takes the form y=mx+b.  
Slope (m): when x increases by a unit, y changes by m units. If m is positive, y increases when x increases; if 
m is negative, y decreases when x increases.  
Constant (b): the value, where the graph crosses the y-axis. 
The equation of a line crossing a given point x0, y0 (in the cartesian plane), with given slope m: 
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The equation of a line crossing two given points (x1, y1) and (x2, y2): )( 1
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Power funtions: y=xα.  
Special cases:  
y=x2, sqaure function, parabola. Peak-point equation:  , where (x0, y0) denotes the 
coordinates of the peak-point, and a is an elongating factor (|a|>1), or a shrinkage factor (0<|a|<1) or a 
mirror to the x axis (a=-1). 
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y=x3, cube function 
y=x-1=1/x reciprocal function 

xxy == 2/1  
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Exercises 
2.1. Determine if the maps given below are functions (and draw a plot): 
2.1.1. Is it a function?.……………. Domain:…………  Range:……….. 

x y        
1 1        
2 1        
3 3        
4 4        

 
2.1.2. Is it a function?.……………. Domain:…………  Range ……….. 

x y        
1 1        
1 2        
3 3        
4 4        

 
2.1.3 Is it a function?.……………. Domain:…………  Range ……….. 
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2.1.4 Is it a function?.……………. Domain:…………  Range ……….. 

      
      
      
      
      

 
2.1.5 Is it a function?.……………. Domain:…………  Range ……….. 

      
      
      
      
      

 
2.2. Linear functions.  
2.2.1. Plot the following linear functions: 

y=2x-1   
y=-2x+1         

        
        
        
        
        
        
        

       
       
       
       
       
       
       
       

y=x 
y=-x 
y=x/2+1 
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2.2.2. Give the equation of the linear functions (approximately) 

        
        

        
        

        
        



        
        

 
 

        
        
        
        

        
        
        
        

 
 

        
        

        
        
        
        
        
        

 

2.2.3. Answer the following questions, based on the plots!  
Questions about the plots: 
   
A What’s the independent variable (x)?  
 What’s the dependent variable (y)?  
 Give the slope of the line!  
 Does the line increase or decrease? Why?  
 Give the equation of the line  
 What do you think, does the linear function fit to the 

data well? 
 

B What’s the independent variable (x)?  
 What’s the dependent variable (y)?  
 Give the slope of the line!  
 Does the line increase or decrease? Why?  
 What do you think, does the linear function fit to the 

data well? 
 

C What’s the independent variable (x)?  
 What’s the dependent variable (y)?  
 Give the slope of the line!  
 Does the line increase or decrease? Why?  
 Give the equation of the line  
 What do you think, does the linear function fit to the 

data well? 
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2.2.4. Find the slope of the linear funcion obtained by the regression! What do you think, does the linear 
function fit to the data well?  
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2.3. Power functions.  
2.3.1.Plot the following functions!  
y=x2 + 2 
y=x2 – 2 
y=(x+ 2)2 
y=(x– 2)2 
y=–x2 + 2 
y=(x – 3)2 + 2 
 

             
             
             
             
             
             
             
             
             
             
             
             

 

2.3.2. Plot the following functions!  
y=x3 + 2 
y=(x+ 2)3 
y=(x– 2)3 
y=–x3 + 2 
y=(x – 3)3 + 2 
 
 

 
             
             
             
             
             
             
             
             
             
             
             
             

 

2.3.3. Plot the following functions!  
y=1/x + 2 
y=1/x – 2 
y=1/(x+ 2) 
y=1/(x– 2) 
y=1/(x– 2) + 3 
 
 

             
             
             
             
             
             
             
             
             
             
             
             

 

2.3.4. Expand! 
(x +2)2 =  (x –2y)2 =  [a –(b/2)]2 = 
2.3.5. Plot the following power functions, and give their domains and ranges! Find the values assigned to –1, 

0, 1 (if sensible). 
a)  y = x2 b)  y = x3 c)  y = x-1 d)  y = x-2 e)  y = x-3 f)y = x1/2  
g) y =-x2 h)  y = - x3 i)  y = - x1/2  


