Logo Primer

Working with Logo

This introduction to Logo should familiarize you with the basic concepts of Logo programming. Use the following examples to understand the full potential of this language. Type the sample programs, run them, and save them on a disk. The programs and illustrations are created in Terrapin Logo. In general, all Logo programs, including the Windows versions, are similar, so you should be able to make the transition from these examples to your own version.

Open the Logo application.  When the Welcome message appears, type ST for 

SHOWTURTLE.

[image: image1.wmf]
Primitives

Logo primitives are commands built into the language itself. More than 100 of these commands exist, but you need to use just a few to program.  Table 1.1 lists the primitives that we will discuss.

	Table 1.1

Logo Primitives

	Primitive
	Abbreviation
	Explanation

	SHOWTURTLE
	ST
	Shows the turtle.

	HIDETURTLE
	HT
	Hides the turtle.

	FORWARD
	FD
	Moves forward.


	BACK
	BK
	Moves backward.

	RIGHT
	RT
	Turns right.

	LEFT
	LT
	Turns left.

	CLEARSCREEN or CLEARGRAPHICS* 


	CS or CG* depending on version


	Clears the screen.

	PENUP


	PU
	Does not leave trail.

	PENDOWN




	PD
	Leaves the trail.

	HOME

	HOME

	Returns home.




Source: Used with permission of Terrapin Software, Inc., Portland, Me.
*Use the stop command that is appropriate for your version of Logo. 
When you type in one of these commands, you give it a numerical value, and the turtle responds. For example, if you assign the command Forward a value of 50, the turtle will move forward 50 steps. Using an abbreviation for the primitive, type in the following instructions. Be sure to put a space between the primitive and the number, and then press Return or Enter after the number.

1. Forward Example
FD 40

Output:
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Explanation:  The turtle moves forward 40 steps.

2. Right Example
RT 90

Output:
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Explanation:  The turtle turns 90 degrees, based on a 360-degree turning ratio.

3. Backward Example
BK 40

Output:
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Explanation:  The turtle moves 40 steps backward.

4. Left Example

LT 270

Output:
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Explanation:  The turtle turns 270 degrees to the left, based on a 360-degree circle.

5. Combination Example
FD 40 LT 90 FD 40

Output:
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Explanation:  The directions tell the turtle to move forward 40 steps, turn left 90 degrees, and move forward 40 more steps. These instructions make the turtle complete a square.

The Total Turtle Trip Theorem states that the turtle must turn a total of 360 degrees to go around a closed figure in order to return to its original direction.

6. HIDETURTLE Example
HT

Output:
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Explanation:  The drawing remains, but the turtle has disappeared from the screen.

7. CLEARSCREEN or CLEARGRAPHICS Example
CS or CG (CS clears the screen for Terrapin Logo)

Explanation:  The drawings are cleared from the screen.

8. PENUP Example
ST PU FD 40

Output:
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Explanation:  The ST command shows the turtle, and the PENUP command tells the computer to move the turtle without leaving a trail. FD 40 moves the turtle forward 40 steps with no trail.

9. PENDOWN Example
PD FD 20

Output:
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Explanation:  The PENDOWN command instructs the computer to reinstate the trail. After  PENDOWN is typed, every command that follows will leave a trail. FD 20 leaves a trail with 20 steps.

10. HOME Example
HOME

Output:
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Explanation:  The HOME command returns the turtle to its original position.

11. REPEAT Example
After working a while with Logo, you will notice that you are reusing the same commands; the repeat command shortens this procedure.

Instruction:  Clear the screen by typing CS or CG.

REPEAT 4[FD 40 RT 90]

Output:
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Explanation:  This primitive tells the turtle to repeat four times the directions in the square brackets. In this example, the turtle repeats 40 steps forward and a 90-degree right turn four times. When it stops, it has drawn a square. Using this repeat command, you can create interesting geometric patterns.

Procedures

So far, all the turtle can do is move forward or backward, turn right and left, and follow the REPEAT command to create a square. You have not taught it how to draw a square. Nevertheless, with the primitives you have learned, you can write a procedure, or set of instructions, to store in the computer’s memory, essentially teaching the computer a new action. We will teach the turtle how to draw a square.

12. Square Procedure Example

Instruction:  Clear the screen and type the following procedure for creating a square. Be sure to leave a space between TO and SQUARE.

TO SQUARE REPEAT 4[FD 40 RT 90] HT END

Output:
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Explanation:  SQUARE is a new primitive that you are adding to Logo’s vocabulary. TO tells the computer that you are about to define a procedure, and SQUARE is the name you have given to the procedure. (You just as easily could have called the procedure SQ or Box.) REPEAT 4 tells the computer to repeat four times what is in the brackets. FD 40 RT 90 creates a square. The HT hides the turtle, and END ends the program. Now you can use this procedure whenever you want by simply typing the word SQUARE.

13. Design Subprocedure Example
Instructions:  Clear the screen and type the following procedure:

TO DESIGN REPEAT 8 [SQUARE RT 45] END

After the design has been defined, type DESIGN and press Return or Enter.

Output:
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Explanation:  The TO tells the computer that you are about to define a procedure, and DESIGN is the name you have given to the procedure. The REPEAT command instructs the turtle to repeat eight times the procedure SQUARE and turn it 45 degrees each time. For practice, create a procedure for a star or a triangle.

Logo is a powerful language because you can use new words or procedures to define other words and can use a simple procedure to create a more complicated one. As you work with Logo, you should experiment with more complicated projects such as designing a house. This task is not difficult if you break it into smaller components, or subprocedures.

As you become experienced with Logo, you will create procedures for squares or circles of different sizes. These procedures are applicable only to the specified square or circle size. To avoid writing different procedures for each new circle or square, you can use variables.

Variables

Variables enable you to write only one procedure to cover all cases. A variable is a part of a procedure that changes when you tell it to change. Instead of typing FD 40 in the SQUARE procedure, type in :SIZE. In the following example, you can enter any size for the square.

14. Square Variable Example
TO SQUARE :SIZE REPEAT 4[FD :SIZE RT 90] HT END

Instructions: After redefining the procedure for square, type SQUARE followed by a number, as in SQUARE 10.
Output:
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Explanation:  TO starts the procedure, and SQUARE is the name of the new procedure. The colon is important because it tells the program you are naming a variable location. SIZE (:SIZE) is the name of the variable location for this procedure. There is no space between the colon and the word size. (You can use any name for the variable location as long as it is a letter or a word. For example, you can call it :L or :INPUT.)  The REPEAT command tells the turtle to repeat four times the set of actions inside the brackets. The HT command conceals the turtle and leaves the small square.

Recursion

Another powerful feature of Logo is recursion, which is the ability of a procedure to call itself a subprocedure, using itself as part of its own definition. The program loops back and starts the procedure again, and this continues until you stop the program.

15. Drawing Recursion Example

Instructions: Clear the screen. Next, create a new square procedure such as the one enclosed in the following rectangle. Type the following procedure:
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Instructions: After you have defined the superprocedure design, type DRAWING.

Output:
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Explanation:  TO starts the procedure, and DRAWING is the name of the new procedure. The SQUARE procedure produces a square using FD 60 RT 90. The instructions for this subprocedure are enclosed in the box. The command RT 5 turns this square to the right 5 degrees. When the turtle reaches DRAWING, it repeats the same procedure, drawing a square and turning it 5 degrees to the right. The procedure reaches DRAWING again and repeats itself, continuing forever, if you want it to. Eventually the turtle will retrace its steps. If you hide the turtle, you can see its trail going around and around. To stop this program in the Macintosh version of Terrapin Logo, use Command-Period ([image: image17.wmf].). 

16. EFFECT Example

TO EFFECT :SIZE FD :SIZE RT 90 EFFECT :SIZE+ 3 END

Instructions:  After defining EFFECT, type the name of the procedure with a value, such as EFFECT 3. Once the turtle has retraced many of its lines, quickly use the Command and period key to stop.1
Output:

[image: image18.wmf]
Explanation:  TO starts the procedure and EFFECT is its name. The colon tells the program you are naming a variable location, and the word SIZE (:SIZE) is the name of the variable location for this procedure. FD :SIZE RT 90 tells the computer to go forward the number you enter (3) and turn right 90 degrees. EFFECT :SIZE +3 tells the computer to run EFFECT with its present size (3) and increase it by three. The size will be increased by three every time this procedure is executed.

Because of recursion, the END command is never reached. If you had not used the stop command, the program would have continued running forever.

You can halt a procedure within a program with a conditional statement such as IF S>203[STOP]. If the statement is true, the program ends; if the statement is false, the procedure continues until the statement becomes true. 

Instruction: Type the following procedure:

17. STOP Example
TO EFFECT :SIZE IF :SIZE . 203 [STOP] FD :SIZE RT 90 EFFECT :SIZE13 HT END

After defining EFFECT, type EFFECT 3.
Output:
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Explanation:  TO starts the procedure, and EFFECT is the name of the new procedure. The colon tells the program you are naming a variable location, and the word SIZE (:SIZE) is the name of the variable location for this procedure. IF :SIZE>203[STOP] tells the turtle to stop when the value is greater than 203. The next line tells the turtle to go forward the number you enter (3) and turn 90 degrees. EFFECT :SIZE+3 tells the turtle to run EFFECT and increase the size by three. HT hides the turtle, and END ends the program once the value for SIZE exceeds 203. It stops and returns control to the user.

Logo’s Other Features

By now, you should be familiar with primitives, procedures, variables, and recursion. These powerful ideas apply to other parts of Logo, not just turtle graphics. Besides drawing pictures, Logo has many other capabilities; you can use it to work with numbers, words, and lists.

Logo knows how to add, subtract, multiply, and divide, using the symbols 1, 2, *, and /. You can instruct Logo to add three numbers by typing PRINT.

18. Add Example

PRINT 50+40+66

Output:

156

19. Print Example

Logo interprets a word as a series of characters with no blanks to separate them, so you can have Logo print out words by typing them.






Print” Computer

Output:

Computer

By working with lists, you can handle complex sets of information. A list is a set of words separated by blanks and enclosed in brackets: [computer monitor printer scanner]. Whenever you work with Logo in this capacity, you must use special commands that operate with lists of words. These commands can randomly pick out a name, a phrase, or a closing message.

Originally, Logo lacked turtle graphics, ran only on mainframes, and used slow printers; however, there has been dramatic improvement in Logo. Logo now features sound, graphics, excellent color, and telecommunication and database capabilities. 
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