TI-BASIC Programming

by Ray Perry [Raylin]
Lesson 4: Diving into the pool
This is it.

That moment when you’re standing on the edge of the pool.

You know the water’s cold.

Freezing, in fact.

But, we jump right in anyway.

Metaphors aside, it’s go time.

Let’s roll.

We have a lot to cover.
How many commands have we learned about so far?
· ClrHome
· For(variable, initial value, end value

· End
· Disp text
Have you noticed that if you press [PRGM] while you’re editing a program, you go to this menu?
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This is the Command Menu. For here, games are developed and made.

In this lesson, I’ll teach you the basics of game programming.

This lesson is lengthy, so bear with me.

Create a new program and call it LESSON4.
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Now, access the Command Menu and find ClrHome.

Insert it into your program.
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This will clear the home screen and give us space to work with.

Now, using the Disp command, type in “THIS IS MY FIRST”, “GAME.”
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I don’t think I need to explain this one.

Now, go back to the Command Menu and find the For( command.

Put that into the program as well and copy what you see below.
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The two lines that we created make the variable X, which has an initial value of 1, increase by 1 until it’s greater than 200. This seems like crap… but, this process has another name.

It’s also called a time delay.

Those lines will make the program pause until X equals 201.

Now, access the command menu again and put another Disp command, followed by the message, “AWESOME.”
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Once again, unnecessary to explain what this line does.

Now, copy what I inputted in the screen below.
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This loop that we just made will repeat the command, Disp “”, nine times due to the nature of the For( command.

CRASH COURSE TIME!

This is where I create something advanced and you reproduce it.

Without cheating, of course. That goes without saying.

Course 1: Make a letter appear on the screen at position (5, 13) then, end the program without “Done” appearing on the home screen..

Hints on next page…

Now, before you spaz out, let me tell you a few things.

You know where position (5, 13) is.

You know what X and Y coordinates are, right?

TI-BASIC implements the same thing! They’re just reversed.

So, Y = 5 and X = 13!

Allow me to introduce you to…

Output(Y, X, [text])
This command, found in the command menu, allows you type in a coordinate and output text at that coordinate. 

And, you already know how to end a program without “Done”.

By parameter passing.

If you still can’t do it, the solution is below.
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Did you get it right? I hope so!

Undoubtedly, you had to have run your program sometime during this crash course. Did you know that, after the time delay, the calculator gave the user (YOU) absolutely no time to display the message “AWESOME.”?

We should slow that down a bit, shouldn’t we?

Go into the Program Editor and press [2nd] [DEL].
This puts the cursor in Insert Mode.

Navigate to the line after “AWESOME.” and press [ENTER].
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Now, type in the same two-line loop that we made at the top.
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Now, it should go a little bit slower.

Hooray! We made the one part of the game, the graphics.
Now, exit that program and return to the home screen. 

We need to get down to the nitty-gritty.

Let me introduce you to “mah brother from another mother”.

getKey

This small no-argument command is the one thing that runs the game. It is the key element.

This command gets the keycode of whatever button was pressed. 

Let me explain.

In TI-BASIC, each key (with the exception on the [ON] button (explained later on)) has a keycode assigned to it. A number which is unique to that one key.

I don’t have room to type out all of the keycodes but I’ll give you a formula to figure it out.

Look at your calculator and pick a key.

I picked [2nd].

The keycode for that button is 21.

How do I know that? Not just because I memorized them but, because of this:

getKey keycode = (row)*10+(column)
So, [2nd] equals 21, right?

21 = 2*10+1
[2nd] is in the second row, first column.

Same thing applies to [ENTER].

[ENTER] is in the tenth row, fifth column.

10*10+5 = 105

[ENTER] equals 105.
Makes sense, right?

If you don’t get the concept yet, let’s remedy that.

Create a new program and call it GETKEY.
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Now, access the Command Menu and find the command called:

Repeat condition
This command is just what it would say in English.

“Repeat these commands until the condition is true.”

Now that conditions have come into play, you need to learn about operators and Boolean.

Press [2nd] [MATH].
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These are your relational operators. They’re for testing true and false conditions.

In order to understand what these do, you MUST understand Boolean.
Boolean logic basically says:

0 – false
1 or any other number – true

That is all Boolean logic is.

So, let’s say we made the variable X equal 65.

If we perform a test on this in the form of X=65, the calculator would return a 1 because that is a true statement. X really does equal 65.

But, if we performed a test on this and said that X=32, it would return a 0 because X really doesn’t equal 32. Therefore, that statement would be false.

Keeping that in mind, we continue with our program.

Copy what I have below.
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Holy crap! What is that?

I know you guys are looking at this like I’m crazy but, here it is explained.

ClrHome – Clears the home screen
Repeat 0 – The Repeat command, as you now know, will stop when the condition is true. However, in BOOLEAN LOGIC, 0 is always false. This makes this loop a never-ending one.
Repeat Ans – Repeat until Ans is true a.k.a doesn’t equal zero.

getKey – Retrieve the keycode of whatever key is pressed. If no keys are pressed, this returns a 0, making this loop infinitely until the user presses a key.

End – End of control structure.
Disp Ans – Displays the last calculated result.
End – End of control structure.
Now, go to the home screen and run the program.
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That’s right! This program returns all the keycodes for the keys you press!

So, you don’t need to use that formula if you don’t want to!

Now, if you want to get out, you’ll have to press [ON].
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This is why [ON] doesn’t have a keycode in TI-BASIC. 

TI-BASIC has a built-in action called ON-BREAK.

This means that, if you press [ON], your program will stop, regardless of how many loops you put in. This error screen is the calculator saying that you pressed [ON] and halted execution.

But, that’s not the most appealing escape in the world.

Let’s program a “quit” function.

Go back into the Program Editor.

Go to the “Repeat 0” and replace it with “Repeat Ans=22”:
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Also, go to the end of the program and put in some quotes because we can now exit the program without using ON-BREAK. And, the last thing we want to see is that ugly “Done” message.
Run the program again and press [MODE].
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Now, if you pressed [MODE], it returns the keycode and quits the program, returning you to the home screen.

Hooray!

One more thing that I need to tell you about:

(STO) →
This isn’t a command. This is actually a key on your calculator.

What it does is place a small arrow on the screen. This arrow is a powerful tool.

It stores whatever is on the left side of it into whatever variable is on the right side.

For example:

5→X
Stores a value of 5 into X.

424→B

Stores a value of 424 into B.
If you master this key, there’s no limit to what you can do.

I think you have enough under your belt to continue with the original program now.
Let’s go back to that.
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Remember our buddy, “Mr. R”?

Let’s make him move!
Enter Insert Mode and add these lines to the program.
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All we’ve done here is assign values to variables A and B.

Remember: A is the Y-value and B is the X-value.
That means that if we replace the real numbers with the variables, it will do the same thing!

The letter will still display at position (5, 13) initially.
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Now, let’s make a keycode retrieval sequence.
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Now, we’ll make the letter erase itself.
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(That’s a space in those quotes.) 

Now, our character won’t leave duplicates of itself when it moves.

Insert some more lines and be ready to have your mind blown.

(
Not really…

Copy what I have below.
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Wait! Don’t freak out! 

Let me explain.

You have taken some sort of math class in your life, so you should know what implicit multiplication is. It basically says:

A*10 = 10A
A*B = AB
12*10 = 12(10)

So, if a variable or a set of parenthesis is involved, the implied operation is multiplication.
And, as you know, relational operators return values in Boolean. So, if both statements are true then, the value (which, in this case, is 1) is added to the variable A (or B, depending on the line of code you’re looking at).

So, break it apart.

Let’s say that I want to move down.

A+ (K=34) (A<8) - (K=25) (A>1) → A
A + (1) (Since the key for the down arrow was pressed, this automatically equals 1.) (1) (Since A=5 and since 5<8, this is also true.) - (0) (This is false, because K=34!) (1) (This is true because A=5 and 1<5.) → A
A + 1 (1) – (0) (1) → A

A + 1 – 0 → A

5 + 1 → A

6 → A

That is how that code is resolved and deciphered. 

Don’t you just love Boolean?

Now, exit the Program Editor and run your program.
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Congratulations! You have just made your first game!
(Whew! That was a long lesson to write! But, you made it through! Congratulations again!)

This concludes Lesson 4!

Next time, we’re delving into more advanced techniques.

Concepts to take away from this Lesson

Boolean logic consists of two values, wherein 0 is always false and 1 is true.
Relational operators always return their answer in Boolean.

getKey is essential in your games. Without it, there is no game.

Values can be assigned to variables using the STO key.

Press [ON] while in a TI-BASIC program to halt execution. This function is called ON-BREAK.

