COURSE CALENDAR AND ASSIGNMENT SCHEDULE 

	Material/Reading
	Start 
	End
	Assignments Due

	Go Over Syllabus
Learn Class Folder System
	1/24
	
	

	Binary Numbers/General Computer Concepts

	1/29
	1/31
	Homework #1  (20 Points) (Due 2/5)
Quiz 1 (1/31)

	Xturtle Part 1

Movement Commands, Variables, Askuser
	2/5
	2/7
	Homework #2  (30 Points) (Due 2/12)
Quiz 2 (2/7)

	Xturtle Part 2

Ifs, Loops
	2/12
	2/14
	Homework #3  (30 Points) (Due 2/19)
Quiz 3 (2/14)

	Xturtle Part 3

Random Numbers, Subroutines
	2/19
	2/21
	Homework #4  (30 Points) (Due 2/26)
Quiz 4 (2/21)

	Xturtle Part 4

Dummy Variables, Import Command
	2/26
	2/28
	Homework #5  (30 Points) (Due 3/4)
Quiz 5 (2/28)

	Xturtle Part 5

Pre and Post conditions, Fork Command
	3/4
	3/6
	Homework #6  (100 Points) (Due 3/25)
Test1 (3/6) 

	Artificial Intelligence
	3/11
	
	

	Happy Spring Break

	Visual Basic Part 1

Forms, Controls, variables
	3/25
	3/27
	Homework #7 (30 Points)  (Due 4/1)
Quiz 6 (3/27)

	Visual Basic Part 2

Ifs, loops
	4/1
	4/3
	Homework #8 (30 Points)  (Due 4/8)
Quiz 7 (4/3)

	Visual Basic Part 3

String Commands, Message Boxes
	4/8
	4/10
	Homework #9 (30 Points)  (Due 4/15)
Quiz 8 (4/10)

	Visual Basic Part 4

Arrays, Random numbers
	4/15
	4/17
	Homework #10 (100 Points)  (Due 5/6)
Quiz 9 (4/17)

	Java Part 1

Using Netbeans
	4/22
	4/24
	Homework #11  (20 Points) (Due 4/29)
Test 2 (4/24)

	Java Part 2

Simple Java Programs
	4/29
	5/1
	Homework #12 (30 Points)  (Due 5/6)
Quiz 10 (5/1)

	Robotics Part 1
	5/6
	5/8
	

	Robotics Part 2
	Final Schedule
	


*Note all assignments are due in the homework folder by 12:30 PM on the day specified in the schedule above unless otherwise directed.

General Facts About Computer Programming

Types of programming languages

Machine Language - (first generation) zeros and ones

Assembler Language (second generation) assembly  instructions

High level programming languages (third generation) English  like instructions

Visual programming languages (fourth generation) Use graphics and buttons

Object Orientated Languages - (The Latest generation) Generally has graphics and buttons like visual languages but also allows the user to create objects that mirror real life situations.
Reserved Words – all programming languages have words that have special meaning. For example the word average may be a reserved word in many programming languages. Reserved words can not be used for variable names.

Constants – data that is fixed for the duration of the program. The mathematical value Pi could be an example of a constant in a program.

Variables – Like cells in a worksheet variables hold data that may change as you run your program. Most program require you to designate the type of variable when you define it. 

Typical Variable Types - Different programming languages have different variable types. The list below represents some very common variable types that will be found in most programming languages. Some programming languages even allow you to define your own variable type.

1. String (used for text information)

2. Integer (used for numbers with no decimal)

3. Double (Used for numbers with decimals)

4. Date/Time (Used for chronological dates or times)

5. Image (Used for pictures)

Variable Names - It is very important to use proper variable names in your programs instead of names like X, Y or Z. Figure out a naming system that makes sense to you and stick with it. It is very important to be consistent. Some programming languages are case sensitive but most are not.

Some typical naming rules are listed below.

1. No spaces

2. Can contain numbers but can not start with a number

3. Can not contain certain keys such as | [ } ~ ! / \

Example: 
Declare vtemp as Double     
(Declares a variable called vtemp as double)



vtemp = 0


(Sets the value of vtemp to 0)

Input/Output commands - All programming languages must give the user some way enter data. These are called input commands. The programming language must also display and/or print data. These are called output commands.

IF Statements - These are very important in programming. Every programming language will have If Statements. If statements will execute  specific code only when a certain condition is true. If statements require a conditional operator like one of the following:

· >  Greater than

· <  Less than

· =  Equal to

· >= Greater than or equal to

· <= Less than or equal to

· <> Not equal to 

Example:         If vtemp > 75   

Print(“It is hot out”)



End If

Example:         If vtemp < 32   

Print(“It is Cold out”)

Print(“You Should get a coat”)

Print(“And some coffee”)



End If

The exact syntax of IF statements will vary from language to language but they all allow you to do the same thing. Some languages require you to put End If to end the statement others do not. Many programming languages have several versions of the basic If statement such as If Then Else, If Then Else Else If Else If etc. Remember you can always stick with the basic If statement and  make it work for any program. 

Initializing a variable - Initializing just means putting a value in a variable. It is good programming practice to initialize each variable that you define. If you do not initialize your variables it will cause errors in your programs. Most programming languages use the = to put values into a variable. It always takes the value on the right side and puts it into the variable on the left side.  Example: vtemp = 95
Example: The example below will cause an error in most programming languages because vage has no value. When the when the computer executes the line with the If statement the program will crash. How could we fix the code below?

Declare vage as integer


If vage < 21 


          Print(“You are not allowed to Enter”)


End If

Using And/Or to Combine multiple If Statements - Sometimes you will need more than one condition to create the If statement you need. You can combine multiple conditions with the word AND or the word OR. You can string together as many conditions as you need. There is no limit.

AND - When you combine two if statements with the word AND both conditions must be true in order for the code in the if statement to be executed.

Example: Lets say you are writing a program that calculates movie price based on age. Movie prices are $6.00 for anyone under 12, $8.00 for people between 12 and 64, and $7.00 for anyone 65 or over. We need to create a set of If statements for this scenario.

Declare vage as integer

Declare vmovieprice as double

vage = 0

vmovieprice=0

Askuser(“Please Enter Your age”,vage)


If vage < 12 vmovieprice = 6


If vage >=12 AND vage <=64 vmovieprice = 8


If vage >= 65 vmovieprice = 7

Print(“Your Movie Price is” + vmovieprice)

**Note in second if statement we had to use AND since we required two conditions.

OR - When you combine conditions with the word OR if either condition is true then the code in the if statement will be executed.

Example: Lets say you are writing a program that will tell users where they need to go to vote. People from the town of Ausable and Peru go to the Peru School to vote. People from Plattsburgh, Beekmantown and Chazy go to Beekmantown school to vote.

Declare vtown as string

Declare vvoteplace as string

vtown=” “

vvoteplace = “ “

Askuser(“Please Enter Your Town”,vtown)


If vtown = “Peru” OR vtown = “Ausable” vvoteplace = “Peru School”


If vtown = “Plattsburgh” or vtown = “Beekmantown” or vtown = Chazy 
vvoteplace = “Beekmantown School”

Print(“Go To “+vvoteplace+ “To cast your ballot”)

Additional Notes: When using text in string variables it must be in quotes. Most programming languages will allow you to intermingle text and variable values in the same output statement like the following:


Print(“Go To “+vvoteplace+ “To cast your ballot”)
Note: In XTurtle put # in front of a variable to display the variable value

Example: Drawtext(“The summation of that number is #vsum”)
 Looping – Loops allow you to execute a number of statements over and over again until some criteria is met that brings you out of the loop. Be careful not to get stuck in an endless loop. 

Do Until Loop - This will keep looping until a specific condition is met.

Do While Loop - This will keep looping while a specific condition is true.

Example:What will the program below do?

Declare vtop as integer

vtop = 0

do while vtop < 100


Print(vtop)


Vtop=vtop+1

End loop

Example:What will the program below do?

Declare vtop as integer

vtop = 0

do until vtop < 100


Print(vtop)


Vtop=vtop+1

End loop

Example:What will the program below do?

Declare vtop as integer

vtop = 1

do while vtop >0


Print(vtop)


Vtop=vtop+1

End loop

Subroutines - In a large program that does several functions it is useful to break the program down into specific parts, solve each part then put it all together. Each specific part of a program can be a subroutine. What are the advantages of doing this?

Arrays - A group of related variables. For example we could set up an array to represent a deck of cards. This array would have 52 placeholders. This is much easier than defining 52 different variables.

Elements of Style in Programming - There are many things that you should do in programming but you do not have to do to make the program run. These include using comments, indenting, and having a consistent variable naming system.
Comments - All programming languages allow you to write add comments inside the program. These are notes to yourself that will explain what each major part of the program does. They are not executed by the program. They are there to help you or other programmers understand, debug, or update the code. It is very important that you include comments in your programs. It may seem like a waste of time to put them in the small programs that we start out with but soon we will be writing bigger programs and comments will be very helpful then. In JavaScript you use // for single line comments.

Indents -  Help the user read the program and determine where specific blocks start and end. If you just leave everything on the left margin it will be much harder for the user to read and understand the program.

Variable Naming System - Always use a variable name that describes the data being stored in the variable. A very simple variable naming system could be start all variable names with the letter v to signify that it is a variable. 

Here is a program that does not use any elements of style. What does this program do?

Declare X as integer

Declare Y as integer

Askuser(Please enter a number, X)

Y=X

Do While X >0

Y=Y+X

X=X-1

End Loop

Print(Y)

Problem Solving - Programming is problem solving. Before you can solve a problem you need to understand the problem. If it is a large problem you need break it down into smaller sub-problems, solve each one separately and then put the whole thing back together.

Planning - It is very important to have a plan when you are programming. Most people want to just sit down at the computer and start writing code but if you do not understand the problem or if the problem is too big that will not be possible. It is better to write down some ideas and try to get a look at the big picture before you deal wit the tiny details of programming. 
Flowcharts - Flowcharts are used to help the programmer understand and solve the problem The flowchart does not contain programming code. . Flowcharts are a way to capture the main points of a program and the flow of the data before you actually write the program. The main points of the program are listed in square boxes. Arrows are used to show the flow of data. A triangle is usually used to signify a condition. Below is a simple flowchart that could be used to help write a program that converts degrees Celsius to degrees Fahrenheit.




Summation - The summation of the number 3 = 6 since 3+2+1 = 6. The summation of the number 5 = 15 since 5+4+3+2+1 = 15. What is the summation of 4? What is the summation of 6? Below is a flowchart which could be used to help write a program that will calculate the summation of any number.
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 Xturtle Commands

Position (x,y)  - Think of a piece of graph paper. The screen is broken up

 horizontally (-10 to 10) and vertically (-10 to 10). Position(0,0) is in the center of the screen.

Heading - Refers to which direction the turtle is heading in degrees. 0 is heading right, 90 is heading up, 180 is heading left, 270 or -90 is heading down.

General Commands

	Command
	Result

	Showturtle
	Makes turtle visible on screen

	Hideturtle
	Hides turtle on screen

	Penup 
	Puts pen up so turtle moves with no line

	Pendown 
	Puts pen down line is drawn as turtle moves

	Clear
	Clears the screen


Movement Commands (can use positive or negative numbers)

	Command
	Result
	Example

	Forward(x) 
	Moves turtle forward X units
	Forward(10)

	Back(x)
	Moves turtle back X units
	Back(5)

	Turn(x)
	Rotates turtle X degrees to left
	Turn(90)

	Face(x)
	Faces turtle in certain direction
	Face(90)

	Move(x,y)
	Moves turtle X units horizontally and Y units vertically
	Move(5,7)

	Moveto(x,y)
	Moves turtle to specific X,Y coordinate
	MoveTo(3,4)


Try drawing the following shapes with the Xturtle program



More Xturtle Commands

	Command
	Result

	Circle(x)
	Draws a circle with radius x

	Arc(x,y)
	Draws arc radius x of y degrees

	Red, blue, green
	Draws in different color

	Rgb(x,y,z)
	x,y,z specify amount of red green blue (0.0-1.0)

	hsb(x,y,z)
	x,y,z specify amount of hue, saturation, brightness


Declare Statement - Lets you declare a variable

Example:
Declare vprice



Declare vcost

Assignment Statement - Lets you assign a value to a variable

Example:
vprice :=100



vprice :=vcost*1.25

Drawtext - Will output text or variable values to the screen

Example: 
Drawtext("Text to be displayed")



Drawtext("#vprice")

**Note:  Putting the # symbol before a variable in the drawtext command will display the value of the variable instead of the variable name.

Exit if - Gets you out of a loop when a condition is true.

Example: Exit if vprice = 0

Creating Loops - Need Loop statement to start loop, End loop statement to end your loop. (What does this program do?)

Example:
Declare vstart



Declare vtop



Vstart := 0



Vtop := 10




Loop





Vstart:=vstart+1





Drawtext("#vstart")





Exit if vstart=vtop




End loop

What does this program do? 

Declare vtop

Declare vsum

Vtop := 10

Vsum :=vtop


Loop



vtop := Vtop-1



vsum:=vsum+vtop



Exit if vtop=0


End loop

Drawtext("#vsum")

Askuser Command - Prompts the user to input information and stores that information to a specific variabe.

Example:
Askuser("Enter your test score", vtest)

Telluser Command – Displays information on the screen. 

Example:
Telluser("Your Midterm average is #vmidavg")

YesorNo command - Prompts the user answer a question by clicking on a yes button or a no button. If user click the yes button it automatically stores  a 1 in the variable. If the user clicks on the No button it stores a 0 in the variable.

Example: 
YesorNo("Are you a union member", vunion)



 




If user clicks on No          If user clicks on Yes

1 gets put into vunion       0 gets put into vunion

Comments - {any text enclosed in these brackets are comments}

If  Statements - the if statement is quite different from the Exit If statement. Try not to get the two commands confused. The if statement has 3 parts.

If   [Condition]

Then [statements to be executed]

End if

Example:

Declare testscore




Askuser("Please enter your test score",testscore)




If  testscore< 60 

Then Telluser("You Failed") 

End if

If Then Else Statement

Example:

Declare testscore




Askuser("Please enter your test score",testscore)




If  testscore< 60 

Then Telluser("You Failed") 

Else Telluser("You Passed")

End if

Subroutines - Allow you to take a piece of a program and define it as a one word command that can be called any time in your program.

Subroutines Advantages 

1) Force you to break the problem down into chunks.

2) Can be used several times in the same program without repeating steps

3) Makes program easier to debug

Example: This creates a subroutine that will draw a square with a side length of  five.

Sub square5

forward(5) turn(90)

forward(5) turn(90)

forward(5) turn(90)

forward(5) turn(90)

end sub

To run this subroutine in a program just type square5

What would this program do?

Sub square5

forward(5) turn(90)

forward(5) turn(90)

forward(5) turn(90)

forward(5) turn(90)

end sub

square5 turn(45)

square5 turn(45)

square5 turn(45)

square5 turn(45)

Parameters or Dummy Variables - Parameters or dummy variables are used to pass information to different parts of a program. In XTurtle we usually use parameters to pass information from the main program to the subroutine.
A better square program - It would be nice to be able to draw a square of any size with our program. We can do this. Here we use Side as a parameter for the number that we want to pass to the subroutine. If you create a subroutine with a parameter you must include a value for the parameter when you run the subroutine. You can use a number or a variable for the value of the parameter.
Sub square(side)

forward(side) turn(90)

forward(side) turn(90)

forward(side) turn(90)

forward(side) turn(90)

end sub

Example to run square subroutine using a number

Square(3)
Example to run square subroutine using a variable

Declare vlength

Vlenght :=6

Square(vlenght)

Using Multiple Parameters in one subroutine
Subroutine in XTurtle that uses 4 parameters

sub tri(x,y,size,shift)

   penup

   moveto(x,y)

   pendown

   forward(size) turn(120)

   forward(size) turn(120)

   forward(size) turn(120)

   turn(shift)

end sub

declare x,y,size,shift,count,top

count:=0

Askuser("What X coordinate would you like to use",X)

Askuser("What Y coordinate would you like to use",Y)

Askuser("What size do you want your triangle",size)

Askuser("How much angle shift between triangles",shift)

Askuser("How many Triangles do you want",top)

     loop


tri(x,y,size,shift)


count:=count+1


Exit if count = top

     end loop

Generating Random Numbers
Random – Random command will generate a random decimal number that is >0 and <1.

RandomInt

Trunc – will remove the decimals from a number
Example Program RandomEx

declare num1, num2, num3, num4

num1:=random {returns random decimal 0< decimal < 1}

num2:=trunc(random*10) {returns integer 0<=Integer<=9 }

num3:=trunc(random*10)+1  {returns integer 1<=Integer<=10 }

num4:=randomInt(10) {returns integer 1<=Integer<=10)}

Drawtext("#num1")

Drawtext("#num2")

Drawtext("#num3")

Drawtext("#num4")

Graphing a Line – To graph a line we need to know the equation of a line. We also need a range over which we will be graphing the line so we can figure out the (X,Y) coordinates which will be the points on our line. For simplicity lets always set our range from (-3 to 3)
Example Line equation:  Y = 2X + 1     Range (-3 to 3)    (In this example the slope of the line is 2 and the Y intercept is 1)

To graph the line above we need to follow the steps below

1) Plug in –3 to the equation    Y = 2*(-3) + 1   Y = -5    first point is (-3,-5)

2) Plug in  3 to the equation
 Y = 2*(3)  + 1    Y = 7    so the second point is (3,7)

3) Plot these two points on a piece of graph paper
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Here is a second example to look at 

Example Line equation:  Y = 4X + 2     Range (-3 to 3)  (In this example the slope of the line is 4 and the Y intercept is 2)

To graph the line above we need to follow the steps below

1) Plug in –3 to the equation  Y = 4*(-3) + 2   so Y = -10   first point is (-3,-10)

2) Plug in  3 to the equation   Y = 4*(3)  + 2   so Y = 14    second point is (3,14)

3) Plot these two points on a piece of graph paper

In Class Excersice - Create a program that will graph a line based on the slope and intercept of the line. The program should draw the X and Y coordinates then ask the user for the slope and intercept. Then graph the line

More on subroutines

Import Command – Sometimes you may need to use a variable that you declared in your program inside your subroutine. To do this you need to use the import command.

Example 1 Program: If you try to run the program below you will get an error.

Undeclared identifier vside encountered in expression. Even though the variable vsize has been declared in your main program the subroutine does not recognize it.

Declare vside

Askuser("Enter the size square you would like",vside)

sub square

  forward(vside) Turn(90)

  forward(vside) Turn(90)

  forward(vside) Turn(90)

  forward(vside) Turn(90)

end sub

square

Example 2 Program: If we add the line import vside then the program will run

Declare vside

Askuser("Enter the size square you would like",vside)

sub square

  import vside

  forward(vside) Turn(90)

  forward(vside) Turn(90)

  forward(vside) Turn(90)

  forward(vside) Turn(90)

end sub

square

Example 3 Program – remember this will also work. Use Vside as a dummy variable.

Declare vside

Askuser("Enter the size square you would like",vside)

sub square(vside)

  forward(vside) Turn(90)

  forward(vside) Turn(90)

  forward(vside) Turn(90)

  forward(vside) Turn(90)

end sub

square(vside)

Initializing Variables – We have already talked about initializing your variables. A variable with no value is totally different from a variable with a zero value.

Example 1 Program – This program will create an error message.

Declare topnum, count

Askuser("Please enter a value for your top number",topnum)

loop

     Drawtext("#count")

     Count:=Count+1

     Exit If count=topnum

end loop

Preconditions - A precondition is something that must be true at a certain point in a program, if the program to continue correctly from that point. Sometimes in programming we forget to think about this especially when we create subroutines.

Example Program DrawX – Run the program below. What happens? Why is this happening? How can we fix it?
sub x

turn(45)

forward(6)

back(3)

turn(90)

forward(3)

back(6)

end sub

x

penup

move(6,0)

pendown

x

Postconditions - A postcondition is something that is actually true at a given point in the program, because of what has been done by the program so far. As programmer we have to make sure the postconditions from what comes before in a program match up with the preconditions for what needs to be done next.

Example Program Nested Squares 

DECLARE HowMany, count , length

AskUser("How many squares do you want to draw (1 to 10)?", HowMany)

count := 0   { No squares drawn yet. }

length := 1  { The length of the side of the first square. }

LOOP

   forward(length)  { Draw a square. }

   turn(90)

   forward(length)

   turn(90)

   forward(length)

   turn(90)

   forward(length)

   count := count + 1  { Count this square. }

      EXIT IF count = HowMany  

   { Following 5 commands are the preconditions for drawing the NEXT square. }

   length := length + 2  

   Penup

   Move(-1,-1)  

   PenDown      

   face(0)  

END LOOP

Fork Command - Creates multiple turtles. Each turtle moves independently
Example -  fork(20)   { Creates 20 turtles}

Random Walk Program -   A very simple application of multitasking.

  Several turtles are created, and each one engages in a random walk. It looks sort of

  like a bunch of bugs wandering randomly  around on the screen.

Part of Random Walk Program is shown below

LOOP

   face( randomInt(360) )  { face in a random direction }

   forward( randomInt(10) / 5 )  { go forward a random amount }

   Rgb(random,random,random){selects color randomly}

   EXIT IF 1=2  { loop will never end }

END LOOP

Bugs program - Fun program which uses the fork command to generate several different turtles.

In Class Exercise - Bring up bugs program and make modifications to it.

No





Yes





Explain the program to the user





Ask the user to Enter a number for degrees in Celsius. 





Display the number as degrees Fahrenheit





Multiply that number by 1.8 and add 32.





Explain the program to the user





Ask the user to Enter a number. 


Store this number in a variable called summation





Create a variable called temp and set it equal to summation-1





Set summation equal to summation+temp 





Set temp equal to temp - 1





False





If temp = 0





Print Summation





True
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