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	Skill Builder 3: Introducing the Python Function 

	In this lesson, you will define a function and use the function to evaluate expressions. You will experience the purpose of indentation in Python and the assistance of inline prompts in the Editor.
	Objectives:

	
	· Define a function
· Use the function in evaluating expressions
· Use the input() function

	Functions play a big role in Python programming as in mathematics. Functions can be used to generate many different kinds of values and functions can serve as Python subroutines which help to break a complex process into smaller, manageable parts.
A program is a step-by-step recipe for solving a problem: an algorithm. All programs are algorithms underneath. 

	
	1. Write a program that lets the user enter a number for x and the program will use that value to evaluate the function           f(x)=x2 + 3x – 1. 

First, define a function using menu > Built-ins > Function > def function(). The function template appears and the inline prompts function, argument, and block are provided and must be replaced with your own code.
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	Teacher Tip: inline prompts are specially designed in this Editor to help beginners in completing the structure. In some functions you may also see tooltips pop up (such as allowed value ranges) when the inline prompt is selected. 

	2. Notice that function is currently selected. Replace function with f by typing the letter f, press tab to replace argument with x and tab again to change block to: 

                          return x**2 + 3*x - 1
return is found on menu > Built-ins > Function. 
                        
                          x**2 is Python notation for x2, or x*x  
                          and you must write 3*x, not 3x.

Notice that block is indented two spaces. The light gray diamonds are ‘placeholders’ for you to keep track of the amount of indentation in more complex programs. Indenting is very important in Python.
We have finished defining the function. When you run this program, this function definition is not executed right away but the Shell ‘knows’ that it exists.
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	Teacher Tip: Indentation is Python’s method of determining block structures. This saves valuable coding space (special characters or keywords as block delimiters such as begin...end or { } or For…EndFor are not needed). The Editor’s indent is normally two spaces but may change.
The function is defined but not actually executed until it is called from the main program coming next.
return is used at the end of a function to send a value back to the calling statement.


	3. Use an input() statement to allow the user to enter a number for x. 
Backspace (press the del key) to the beginning of a new, blank line and write: 
                 x=input(“Enter a value for x: “)   
Use the = key on the keypad.
For input() press menu > Built-ins > I/O (or just type it in).  
You can use either single (punctuation key) or double (ctrl+x (multiplication symbol)) quotes.
The green text in quotes is entered character by character from the keypad.
The colon (:) character is on the punctuation key. It is not required but makes the prompt look nice.
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	Teacher Tip: Many keys on the keypad are redefined for the Editor. The sto> key (ctrl+var) is also the = sign. The pi key produces ‘pi’. Ctrl+= brings up the Python relational operators, not the TI-Nspire’s. Notice the change from ≠ to !=.
The colon (:) character has special meaning elsewhere in Python statements like while, for, and if statements. 
Note: This statement will be modified because input() returns a string, not a number. Stay tuned. This is to illustrate a runtime error message.

	4. On the next line write the print() statement:

                   print(“f(x) equals “ , f(x))

Recall that print() is on menu > Built-ins > I/O.
The f(x) in quotes will be printed as f(x) but the f(x) after the comma is a function call and will be replaced with the value that is returned by the function.
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	5. Press ctrl+R to run the program. At the prompt, enter a number for x and press enter. 

	[image: ]


	6. Welcome to (possibly) your first ‘runtime’ error. The message is lengthy but the important part is in the last two lines. Note the last line number and the TypeError: “can’t convert…”

The error happens because the input() function returns a string, not a numeric value. The programmer (that’s you) must convert the string to a numeric value.

There are five simple types of data in Python: int (integer), str (string), float (numbers with decimals), complex (complex numbers) and bool (Booleans are either True or False). 
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	7. Fixing the error: There are several convert functions built into Python. They are found on menu > Built-ins > Type.
They are int(), float(), str() and complex(). 
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	8. To convert the string x to a number, use
                                                  x=float(x)
                                             or 
                                                  x=int(x)
             just before the print statement. Try both and see the difference. 
             We chose float() in this example. Why?
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		Teacher Tip: Why use float()? This is to allow the user to enter decimal values.




	9. Run the program again and it will work as intended.
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	10. Challenge: How would you change the code to get the value of x to appear inside the function’s parentheses (instead of the letter x) like this:

                                    f(4.0) equals 27.0
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		Teacher Tips:
In the Shell (after pressing ctrl+R) you can use the function ‘manually’: Just type f(<number>) enter to evaluate f(x) at x=<number>.
 
A runtime error generates a lot of information so that, in complex programming projects, the programmer can track down the source of the error which may be in one of many files that are part of the Python project. 
This actual error message (can’t convert str to int) sounds backwards, but Python does have the ability to ‘multiply’ a number times a string: 3*’dog’ yields ‘dogdogdog’. The interpreter balks when addition or subtraction or division are used: 
[image: ].
x=float(x) can be combined with the input function: x=float(input(“message”)) but that might be a little subtle for beginners (similar to composition of functions – see the App for this unit).
The decimal point appears in the last screen (f(x) equals 27.0) because we used float(). Another option is x=int(x) to convert x to an integer but if you enter a decimal it will be truncated.
The other convert functions are complex(), str(), and bool().


There is also a Python function type() that returns the type of a variable:
                x=5
                print(type(x))

In a print statement you can mix literal strings and numeric variables together but they are separated with commas: 

Answer to Challenge: print(‘f(‘, x, ’) equals ‘, f(x) )
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