[image: TI Logo] 10 Minutes of Code: Python	UNIT 1: APPLICATION
             TI-84 PLUS CE PYTHON		TEACHER NOTES
	Unit 1: Getting Started With Python
	Application: Two Functions Are Better Than One  

	In this Application, you will make a second function and use both functions to investigate some of the mathematical properties of functions.
	Objectives:

	
	· Editing a Python file
· Copying a Python file
· Adding a function
· Evaluating function expressions in the Shell
· Creating an inverse function

	In the last lesson (Unit 1, Skill Builder 3) you defined a function f(x). In this Application, you will add another function to that file and then evaluate some expressions using those functions.
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	Teacher Tip: This Application is an extension of Skill Builder 3 and reinforces some mathematics regarding arithmetic expressions with functions and making an inverse function. Students should complete these in sequential order. 

	1. Making a copy of a program. Either start the Python App by pressing [prgm] or in the Python App go to the File Manager (select [Files] from either the Editor or the Shell).

Point to your Skill Builder 3 program in the list and select [Manage].

Choose Replicate Program…

Enter a name for the new program. The new program is loaded into the Editor for you to revise.
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	2. Now add a second function template below the function f(x):
On a blank line, press menu > Built-ins > Functions and select def function().

Again, the syntax for the function structure includes a colon (:) at the end of the def line. This indicates that the following code is the definition of the function and the block is indented two spaces.

Complete the def statement by naming the function g and using the argument x.
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	Teacher Tip: The following instruction simplifies f(x) so that students are working with two linear functions. If your students are up for it, the two functions can be any valid polynomials. But … working with two linear functions affords the opportunity to explore inverse functions later in this lesson. Both negation and subtraction keys on the keypad do the same thing in the Python Editor — either negation or subtraction depending on the context.

	3. Using the [del], revise f(x) by removing the x**2 term:
                      f(x) = 3*x - 1
Define g(x): 
                      return -2*x - 4
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	4. 
Turn each of the last three lines of code in the program into #comments:
 Place the cursor at the start of the line.
 Either:
    Select [a A #]
    Press [enter] on the # character.
    Select [Paste]
Or:
    just press [2nd ] [3] for the # character

Note: Only the first line of code is commented in this image. Comments are grey. The # character indicates that the rest of the line is a comment and is ignored when the program is run.
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	5. After all three lines are comments [Run] the program, the Shell appears, but nothing else happens because only the two functions are defined. 
Press the [vars] key and you will see the two functions listed. You can select one by pressing [enter].
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	6. Complete the expression
                           >>>   f(1) + g(1) 
by either typing it or by selecting f() and g() from the [vars] menu.
Press [enter] to see the result.

Try other expressions using both functions like:
                           f(4)+g(1)     f(5)+g(2)     (f+g)(4)     f(g(6))
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	Teacher Tip: To clear the Shell history select [Tools] > Clear Screen.

(f+g)(x) is not a valid Python expression and creates an error message! 

The Shell history is not preserved. Quitting Python erases the Shell text.

The next and final step might be too advanced for early learners as it involves function composition and inverse functions. But for students familiar with the topics it is a rewarding exercise.

	7. Other functions
Are you ready for this? Back in the Editor, change g(x) so that 
             
                    f(g(x)) = g(f(x)) = x 

regardless of the value of x. Test your functions carefully.

Challenges: create a function that is parallel to or perpendicular to f(x).
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	Teacher Tip: Step 7 requires writing the inverse function of f(x). For the example cited, 
this is g(x)=(x + 1) / 3. Feel free to explore other functions and their inverses using Python.


 
©2021 Texas Instruments Incorporated	2	education.ti.com
image2.png
1(x):

de
return xKKZ+B¥x-1

nput("Enter a value for x:
Loat(x)
print (" (x)=",£(x))

Fre. Ta A #Tools] Run [Files





image3.png
Python Rpp:vS.5.2.0044

MReplicate Program. .
2:Delete Program.. [de1]
enane Progran..

4:About..

5:0uit Python

Too





image4.png
1(x):

de
return xKKZ+B¥x-1

def g(x):

nput("Enter a value for x:")

Lo
print (" (".x, £(x))

Fre. Ta A #Tools] Run [Files





image5.png
L N
£(x):
return Skx-1

de

def g(x):
return ~2ix-4

nput("Enter a value for x:")

Lo
print (" (".x, £(x))

Fre. Ta A #Tools] Run [Files





image6.png
L N
def £(x:
return Skx-1

de

a(x
return ~2ix-4

=input ("Enter a value for x:")
w=F Loat (x)

print("f(",x, ")="1f(x))
Fre. Ta A #]Tools] Run [Files





image7.png
Too

[





image8.png
55> #t Shell Reinitialized
555 # Running AR

555 from AR Import X

555 £(1)+9(1)

=

55> |

Fre. Ta A #]Tools Editor Files





image9.png
def £(x:
return Skx-1

s=input ("Enter a value for x:")|
x=Float (x]

fprint (" (", x,")=", £ (x))

Fre. Ta A #Tools] Run [Files





image10.jpeg




