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	Conditional Statements
	 

	In this project you will “branch” out into the world of conditional statements.  You will start out by learning the relational and logical operators and use these operators to write statements.  By the end of activity 2 you will be writing Python programs that require conditional statements to make decisions about how you will branch out through your programs. 
	Objectives:

	
	Programming Objectives:
· Learn and apply Relational and Logical operators
· Write programs using Conditional statements


	Key AP Computer Science Principles Standards:
· Represent a value with a variable (AAP-1.A)
· Write expressions using relational operators (AAP-2.E)
· Evaluate expressions that use relational operators (AAP-2.E)
· Write expression using logical operators (AAP-2.F)
· Write iteration statements ( AAP-2.K 2.B)
	
· Evaluate expressions that use logical operators. (AAP-2.F)
· Write Conditional statements (AAP-2.H)
· Determine the result of conditional statements (AAP-2.H)
· Express an algorithm that uses selection when using a programming language. (AAP-2.G)

	

	This document contains a variety of Selection Structure activities.
          Activity 1: Relational and Logical Operators
                           Students will write statements using relational operators and logical operators and will evaluate 
                           expressions that use relational and logical operators.
                           Students will write code using relational operators and logical operators.
           Activity 2: Conditional Statements
                           Students will explore the different types of If statements in Python
                           Students will write conditional statements to make decisions.
                           Students will write code to make decisions.
                           Students will write a program to compute the average of 3 test scores and use conditional statements to     
                           determine whether the average is passing or failing, the letter grade earned, and if the student needs to 
                           seek additional help from the instructor. 
          

	Activity 1: Relational and Logical Operators 
Students will learn about decision making in programs using if statements, which depend on conditions                                       

	Daily we make a large amount of decisions. What time will I get up? What will I eat for breakfast? What should I wear to school today?  The decision making process is handled in programs using if statements which depend on conditions.  
Conditions are expressions that evaluate to True or False. The following are all examples of Conditions.
A > B     X+7 <= 25     W != 7     A == B  
An example of a few conditions in action is demonstrated in the image.
A condition includes one or more of these relational operators:



Relational Operators
	Operator
	Description
	Syntax

	>
	Greater than: True if the left operand is greater than the right
	X > Y

	<
	Less than: True if the left operand is less than the right
	X < Y

	==
	Equal to: True if both operands are equal
	X == Y

	!=
	Not equal to: True if operands are not equal
	X != Y

	>=
	Greater than or equal to: True if left operand is greater than or equal to the right
	X >= Y

	<=
	Less than or equal to:  True if left operand is less than or equal to the right
	X <= Y
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Note – Operators can be found at [menu], “Built-ins”, “Ops”. 
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	1. Try a few of these. Use the provided values for each question.  Write true or false on the blank provided.  

a = 7
b = 13
s = 23
t = 15
a. a > b                   false

b. s < t                    false

c. a + b >= t            true

d. s % 2 != 0           true

e. t % 3 == 0          true

f. a * 2 <= b           false

	
	Teacher Note: If you have not already taught the modulus operator, now would be a good time to introduce. 



Student Reminder: “%” is the modulus operator.  This operator returns the remainder of integer division.




	2. Write a program to check your answers.  Create a new Python program and name it “relateEx”.  You need to start a new Document and then choose the Add Python option.  Once you have done this you will see a screen similar to the on screen capture to the right.  At this point we will only concern ourselves with Name. We will not talk about Type.  Just leave the Type as it is with Blank Program.

	Coding Tip: Using a capital letter for the second word in a program name or variable identifier makes a program easier to read.







a. Assign values to each of the variables as provided above.  

You will need to type the ‘a = 7’ etc., line by line as shown on example.  Do not forget that in Python variables are case sensitive.   Meaning the identifiers ‘a’ and ‘A’ represent two different variables.  

b. Create print statement to determine if your answers were correct.    The words “true” or “false” will be printed.   The print command is located under Menu > Built-ins > I/O.

      Sample lines of code are provided.  You complete the rest.

c. Once you have typed all required lines of code you will need to Run your program.  There are multiple ways to accomplish this task.  You can press Menu > Run > Run or you can simply press ctrl R.  
      

	Tech Tip: Remember to use “==” when writing a condition and “=” when assigning a value to a variable. Using the wrong symbol might result in a syntax error.



d. Did your program run?  If not go back and correct errors and then re-Run.

Answers will vary. Make sure to make contact with students to help with this process.
      Were you correct with your answers above?
      Answers will vary. If students miss questions, help them to see why.
      If you missed any questions, can you explain why you missed them?
            Answers will vary.  Check to see if students truly understand issues.
Sometimes conditional statements need compound statements.  Compound statements often require the use of logical operators.  
Logical Operators
	Operator
	Description
	Syntax

	and
	Logical AND: True if both the operands are true
	X and Y

	or
	Logical OR: True if either of the operands are true
	X or Y

	not
	Logical NOT: True if operand is false 
	not X







3. Let try a few of these. Use the provided values for each question.  Write true or false on the blank provided.

a = 7
b = 13
s = 23
t = 15

a. a > b and s > t            false

b. s < t or a < b               true

c. a < b and s > 100       false

d. not (a < b)                   false

4. Go back to your previous program and add statements to determine if your answers to question 3 were correct.  

a. Continue to type print statements just as you did on question 2.  

      One line of code is provided.  You complete the rest.  Once all lines are typed, run your program just as you did before.



b. How did you do? Do you think you have a good handle on relational and logical operators?

Answers will vary.
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	Teacher Note: Answer file relationalEx.tns








[image: cid:image001.png@01D93A44.FC0A2250]
Note – Operators can be found at [menu], “Built-ins”, “Ops”. 
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	Teacher Note: Answer file Act_1_Cond.tns







	Acitivity 2: Conditional Statements
Students will learn about different types of if statements.

	
In activity 1, you learned about relational and logical operators. These operators are extremely important when making decisions in your programs using conditional statements.  

There are three types of if statements: if.., if..else.., and if..elif..else... They are all found on Menu > Built-ins > Control. Note that there is no ‘then’ in Python.
ifs are located on the  ‘Control’ menu because these statements control the flow of your program.

Types of ifs 
	if..                           
	Use when there is no ‘otherwise’ action.

	if..else..
	Use when there are exactly two alternative actions for True and False.

	if..elif..else..
	Use these when there are three or more actions to be taken based on several conditions.

elif is short for ‘else if…’ and requires a condition like if.     

You can add as many elifs as your algorithm requires.



.
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	1. Which type of ‘if’ statement would you use for each task listed below? Explain your reasoning.


a. Write a program to determine if a number is even.
Answers may vary.  
A simple if.. is all that is needed for this question because there is only one action and no ‘otherwise’.

b. Write a program to determine a letter grade earned.
Answers may vary.  
An if..elif..else is required for this program because you need to determine multiple letter grades of A, B, C, D, and F.

c. Write a program to draw a square if an input value is divisible by 4 and a triangle otherwise.
Answers may vary.  
An if..else is required for this program because you are to complete one particular task if input is divisible by 4 and a completely different task if not.  There is not a second condition for part 2.


d. Write a program to determine the largest value of two input values and print the largest.
Answers may vary.  
A simple if.. is all that is needed for this question because there is only one action to perform if condition is true and no ‘otherwise’ action.

e. Write a program to determine if two numbers are equal or not.
Answers may vary.  
An if..else is required here because you must show both possible results, one if equal and one if not equal.

f. Write a program to input a number and print a “1” if the number entered is positive, “0” if the number entered is zero, and print a “-1” if the value is negative.
Answers may vary.  
An if..elif..else is required because there are 3 possible outputs.


	

	2.   Write conditional statements to determine if:

a.  a number is even using the modulus operator
       Answers may vary.  This is one possible solution.  The second line is not technically required to answer this question.
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      b.  a test score is passing when greater than or equal to 70, or failing when below 70
           Answers may vary.  This is one possible solution.  The print lines are  not technically required to answer this question.
           [image: ]

      c.  determine if a number is, positive, zero, or negative
           Answers may vary.  This is one possible solution.  The print lines are  not technically required to answer this question.
            [image: ]
	


	3. if Walkthrough: Single Branch, Dual Branches, and Multiple Branches

a. Single Branch: Write a program to input and store an integer and determine if the input value is even or odd.  

You will need to start a new document with a Python program, call the program ifWalkthrough.  You will need a variable to store an integer value input by the user. Once a value is input it will need to be converted to an integer using the int function.  Since all that is required is to determine and print whether the number entered is even, a simple if.. is  sufficient. 

	Tech Tip: The if statements are located by selecting Menu, Built
Ins, Control.




See the screen captures to the right to assist you in creating your program.


	Tech Tip: Notice the two diamonds under the ‘if’ statement. These diamonds indicate that the statements after the diamonds are a part of the ’if’ block. If you had multiple statements that need to be “inside” the ‘if’ block they would all need to have the two diamonds and indentation.  

For example:
[image: ]  




What happens when you run the program with the number 22 as input?
Answer:
[image: ]
What happens if the input is 23?
Answer:

[image: ]

b. Dual Branch: For this walkthrough you will be using the if..else.. conditional statement because we want two different results.  

Write a program to input a test score and convert it to a float and print the score, rounded to 2 decimal places,  In addition to the score also print a message stating that the score is “passing” if the input value is greater than or equal to 69.5 and a message saying the score is “failing” if below 69.5.  

This time call your program, ifElseWalkthrough.


Your output should look similar to the output screen to the right.













See Tech Tips below to help you with your code.  
	Tech Tip: Below is an example of converting an input value to a float as well as an example of printing output to a set number of decimal places.  Also, notice again the two diamonds under the ‘if’ and now under the ‘else’ statement as well. Just a before these diamonds indicate that the statements after the diamonds are a part of the ’if’ or ‘else’ part of the block. 

For example:
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    Below are additional tips for formatting your output to two decimal places.
	Tech Tip: Once you convert an input value to a float you sometimes get a crazy looking output.  There are multiple ways to cause a floating point value to print with a given number of decimal places.

Example 1 – No Formatting: 

Code:                                                        Output:
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Example 2 – round(floatValue, #_of_decimals):

Code for both Output 1 and 2:
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Sometimes round() does not work the way you would expect.

Output 1 with 68.282 as input:             Output 2 with 68.598 as input:
Works as expected.                               Does not work as expected.
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Example 2 – “{:.#_of_decimalsf}”.format(floatValue)

Code:                                                        Output:

[image: ]   [image: ]    

print(“{:.2f}”.format(fNum) causes two decimal places to be printed. 

If you wanted three decimal places printed you would change command to the following print(“{:.3f}”.format(fNum))

The format command does far more than this example shows but for now this is all we need.



    


c. Multiple Branches:  The third walkthrough will require the use of the if..elif..else control structure because there are more than two options.  

For this program you will need to input an integer and determine if the value entered is positive, negative or zero.  The output of the program should include the number input as well as a statement that says positive, negative or zero.  

This program should be titled ifElifElseWT. 

Your output should look similar to what is pictured to the right.





Use Tech Tip below to help you write your code.  Run your program three times with the input of 25, -23, and 0. 
 

	Tech Tip: if..elif..else.  A relational statement is required for the ‘if’ as well as the ‘elif’ but will cause an error if you place one on the ‘else’ line.  Again notice the double diamonds.  

For example:

[image: ]  




          
.  


4. Programming Challenge: Write a program using conditionals and the Calculator.

Problem Statement: Write a program to compute the average of three test scores. Make sure you choose an appropriate data type.  Once the average is computed, use a conditional statement to determine if the average is passing or failing, the letter grade earned, and if a student needs to seek additional help from the instructor. You select which type ‘if’ you should use.  

Call your program computeAverage.  See the pictures to the right showing sample output.  Make sure to run your program with input that will show that each branch of your conditional works correctly.



	Tech Tip: As your programs start to get longer, do not forget to include documentation.  To make a comment in Python you use a ‘#’.  Anything that is on the line after the ‘#’ is ignored; it is there for the programmer or a person running the program.

Menu > Edit > Comment/Uncomment  

Examples:
# Code to get input from user

#Code to compute Average

#if statement to determine letter grade
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	Teacher Note: Answer file Act_2_Cond.tns problem 1
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	Teacher Note: Answer file Act_2_Cond.tns problem 2
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	Teacher Note: Answer file Act_2_Cond.tns problem 3
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	Teacher Note: Answer file Act_2_Cond.tns problem 4
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