Chapter 8. Turtle Positions and Coordinates

Sofar, we' ve moved theturtlearound the screen using the
direction commands. FORWARD, BACK, LEFT, RIGHT.
WEell, there are two other ways to move the turtle around that
giveyou al sorts of new thingsto do. These new choicesare
turtle headings and X-Y coordinates.

Turtle Headings

When you want the turtle to move from HOME up to the
right, you can tell her go RIGHT 45 FD 100 LEFT 45.

Another way to do
thesamethingistotell
the turtle to set her
heading to 45 and then
go forward 100 steps
and then set her
heading back toward
the top of the screen.
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SETHEADING 45 FD 100 SETHEADING 0
Or you can use shorthand. Clear the screen and type
SETH45FD 100 SETH O

When you typed SETH 45, what direction did the turtle
turn?  She turned the same direction as when you told her
RIGHT 45, correct?

If youtyped SETH -45FD 100 SETH 0O, what do you think
would happen? Go ahead — try it and see. Remember to
clear the screen first.

OK, now type SETH 45 FD 100 SETH 0 again, but
without clearing the screen. What happened?

Hmmmm? Thisis
interesting. Now type
SETH 45 FD 100
SETH 0 again. What
happened this time?

Weéll, it seemsasif
you can usethe SETH
command to turn the
turtle. But it certainly
doesn't act like the
RIGHT and LEFT
commands.

SHOW If you ever want to know what heading theturtleison, type
HEADING

SHOW HEADING
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HEADINGisanew command. Y oucaneasily guesswhat
it means.

SHOW, you may remember, isacommand that isalot
like PRINT. The big differenceisthat PRINT shows lists of
things without brackets. SHOW displays them with brackets.

PRINT [1234 5]
Theresultis 12345
SHOW [12345]
Theresultis [12345]

OK? Back to HEADINGs. Remember the string clock
you made awhile ago, the one you made with apiece of board
and somenails? Thisisagood tool for learning about
headings. Well, let’slook at that clock again.

360%/0°
330° 30°

60°

90°

240 120°

210 150°
180°
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What heading isat 12:00 0’ clock? 3:00 0'clock? 6:00
o'clock? 9:00 o’ clock?

Get theidea? Turtle headings follow the hands of the
clock. Theheadingat 12:00 o' clock iszero. At 3:00 o' clock,
it's90. At 6:00 0’ clock, it's 180, and at 9:00 o’ clock, it's 270.

Thisisn’t to say that you can't move counter clockwise,
totheleft. You'veaready seen what happenswhen you typed

SETH -45.

360°/0°
-30° -330°
60° -300°
-90° -270°
-120° -240°

-150° -210°
-180°

What time would it be at SETH -90?

What about SETH -180? SETH -2707?
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The Turtle’s Compass
When you look at aclock like this, with all the hours
marked off in degrees, what does it make you think of?

How about a compass?

Yes, that’sit. It slikeacompass. Now, what do you think
you can learn from a compass?

NNw N NNE

NW NE
WNW ENE
W E
wWs ESE
SW SE

SSW 5 SSE

The compass needle aways pointsto North. If Northis
at 12:00 o’ clock or 360 degrees, where' sEast? South? West?

Now let’s get tricky. Where's Northeast? How many
degreesisthat? What about Southwest?

Morf’s got agreat game that will help you out. You'll
learn about the procedures to draw this marked-off circlea
little later in this chapter.
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Rabbit Trail 21. The Turtle Rally

300

Have you ever heard of acar rally?

WEell, car rallies are special typesof races. Only thistype
of race doesn’t depend on how fast you can drive. It depends
on how well you can follow directions. Each car hasadriver
and anavigator. Theteam that can find its way through the
course closest to the time limit is the winner.

In the Turtle Rally, you are given acompass and alist of
directions. You'll need adigital watch that showsthe seconds
or awatch with a second hand so you can time yourself.

Here' s how to play.

Have one person set up the course, maybe your teacher,
your mom, or a person elected to be Rally Captain. Thiscan
be a course through the house, through the neighborhood,
around the school yard, or anywhere you can set up a safe
course to follow.

The directions will read something like this, only there
should be many more.

1. You have 15 minutes to complete the race.

2. Start from Home. Set your heading to 0 and go forward for
40 seconds.

3. Set your heading to 90 and walk forward 120 steps.
4. Set your heading to 30 and run forward for 10 seconds.

Y ou can make up any kind of directionsyou want. They
can besimple. They can besilly. Or they can be tough. It
makes the race more fun when you mix them up: walking,
running, turning — and don’t forget Back!
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Another thing you can do is make a map for each team.
Only maybe you leave off some names to make it tough.
Maybe you change the names to make it silly.

Use compass directions, such as North, Southwest,
Northeast. Maybe you can mix up compass directions with
degreesand headings. Thereareall sortsof thingsyou can do
to get practice. Andyou can haveafunrally at the sametime.

The Rally Captain times each team — the time each team
starts and the time each team finishes. Each team startsa
minute or two apart so that teams don’t bump into each other
along the path.

Itisagood thing to have checkpointsal ong the path where
teams have to pick up something like a piece of paper and
returnittothefinishline. Maybethepaper can haveaquestion
each player hasto answer correctly. Use your imaginations.
The main thing is to have some fun while practicing with
headings and directions.

After you've run your Turtle Rally, why not try one on
the computer? Y ou' d be surprised what you can create using
headings and directions. In fact, that’sjust what you'll do a
little later in this chapter.

X -Y Coordinates
Imagine this screen with 1000 columns drawn on it and
1000 rows. All of these columns and rows may not show on
your computer screen but they arethere. Y ou can changethe
numbers if you want. Read theinstructionsin the
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RELEASE.TXT filethat was installed when you installed in
the mswlogo directory when you installed MSW L ogo.

E Mswlogo Sorean

L1 X

Columns go up and down. Rows go from side to side.
To find aposition, you' d have to know which column and
which row to pick.

Thisis exactly what you do when using the X- and Y -
coordinates. X-coordinatescount thenumber of columnsfrom
side-to-side. Y -coordinates count the number of rows up and
down.

There are two lines that divide the screen in half, one
divides the screen from top to bottom and one divides the
screen down the middle, from sideto side. Wheretheselines
meet iISHOME, where X isOand Y isO.

If you move up to the right, both the X-coordinate
numbers and Y -coordinate numbers are positive (+).

If you move up to the left, the X-coordinate becomes
negative (-) but the Y -coordinate remains positive.
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If you move down to the left, both the X- and Y -
coordinates become negative.

If you movedown to theright, the X-coordinateispositive
and the Y -coordinate is negative.

If you' dliketo put the sametypeof grid onyour computer
screen, use the GRID procedure (GRID.LGO on the CD that
came with thisbook). Make sure you maximize the graphics
screentorunthis. Left-click onthe button at thefar left of the
Graphicsscreentitlebar. Thenleft-clickon“Maximize.” You
can also use the command

ICON "COMMANDER

This reduces the Commander winbdows to a small icon.

HOME isat X-coordinate 0 and Y -coordinate 0. InLogo,
we use the shorthand names:

XCOR
YCOR

Clear the screen. Then type SHOW XCOR. What
happened?

Hmmmmm. Very interesting.

What do you think you need to do to send the turtle to
another X-coordinate? Giveyourself aGold Star if you said
SETX, not SET XCOR.

Go ahead, try it. Type SETX and a number.
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Now try moving the turtle up and down. What's the
command? That one should be real easy.

| bet you've already guessed that you can combine these
two commands. Sure!

SETXY

That'sright. 1t's SETXY.
Now, where were we?

Wasthe pen downwhenyoutypedthe SETX, SETY, and
SETXY commands? What happened? Didyouendupwith
acrazy drawing on the screen?

If the pen was up, put it down and then do afew more
SETXY commandsto get some practice using the commands.

SETPOS SETPOS islike SETXY except that it takes alist of x-
and y-coordinates asinputs. It movesthe turtle to the
coordinates you put in the list.

SETPOS| ] or

SETPOSLIST : X :Y

POS and There are times when you want to remember the turtle’s
TOWARDS position while she goes off and does something else. That’'s
where POS comesin. This command remembers the
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coordinates of where the turtle was when you issued the
command. For example:

TOS

SETXY -10050 SETHOFD 25LT 90 FD 15
MAKE"A POS

RT 90 FD 200 SETH 135 FD 25

MAKE "B POS

PU SETPOS :A PD

SETH TOWARDS :B

FD DIST :A :B

END

TODIST :AB

OPDIST1 (FIRST :A) - (FIRST :B)~
(LAST :A) - (LAST :B)

END

TODIST1 :DX :DY
OP SQRT (:DX * :DX ) + (:DY * :DY))
END

Thefirst and third lines of the S procedure are whatever
you want them to be. The ideaisto make the turtle off
somewhere, make the variable A the POS or coordinates of
the final location, and then go off to another location, which
Isnamed B.

PU SETPOS:A PD takestheturtleback to thecoordinates
of :A.

SETH TOWARDS :B tells the turtle to turn towards the
coordinates that were remembered as position :B.
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Finally, the procedure tells the turtle to go FD the
DISTanceto :B. You know that :A and :B are lists of
coordinates. Then you should be ableto figure out what this
line does:

OPDIST1 (FIRST :A) - (FIRST :B)~
(LAST :A) - (LAST :B)

FIRST :A and FIRST :B arethefirst elements of :A and
:B or the X-coordinates. Sowhat’s LAST :A and :B?

Remember these examples. POS, TOWARDS, and the
DIST procedures can comein real handy.

Drawing an Ellipse

“Do you remember back in Chapter 3 when you were
talking about that vertical axisthing?’ Morf asked. “Theaxis
was going through what looked likeacircleonitsside, sort of
like it was flattened a bit. Can you show us more about that
now?’

“Sure. | never
really thought about it
that way, but anellipse
doeslook like a
flattened circle.”

To get amore
accurate picture of an
ellipse, take alook at the Ellipse procedures in the Logolib
directory that was setup when MSW Logo was installed.
That will give you an idea of how complex ellipses are.
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Firstof all,if youreally want toknow what the ELLIPSA2
procedure is doing, you have to know an ellipseis.

An éllipseisa closed plane curve (something likeacircle)
that is made by a point moving in such a way that the sum
of its distances from two fixed pointsis a constant.

“1 knew | wasn’t going to understandit.” said Morf. “But
what the heck. | can still useit to draw things.”

"No, now wait aminute. Ellipsesaren’t that tough. Do
you remember when we talked about a circle being a closed
curve where all points on that curve were the same distance
from the center?

"Doyouremember whenyoudrew thecircleonthefloor?
Y ou stretched a piece of string from the center and moved the
chalk around the center. Thelength of the string remained the
same, didn’t it?

"That means it remained constant.

"Well, nowit' smyturntogiveyouaTurtleTrail tofollow
off the computer. It will help you make sense out of ellipses
and that ellipse procedures.

Loay’s Turtle Trail: Drawing an Ellipse

Find yourself aflat surface in which you can stick some
tacks or pins. Of course, you have to find the tacks or pins,
too. Small nailswill also do just fine. You can use awide
piece of shelf board, a piece of plywood, or you can even use
the side of a corrugated box.
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Now tape a piece of paper on the flat surface. Stick the
pinsin the surface so you end up with something looking like
this.

Now get yourself apiece of string about aslong astheone
showninthepictureabove. Tiethetwo endstogether to make
aloop. Drop theloop over the two pins. Then put the tip of
your pencil inside the loop and stretch it outward so that the
loop of string istight.

It should look something like this.

\ i
T TSt

Thetwo pinsareat points A and B. That’syour pencil at
point C. Now move the pencil around the two pins keeping
the string tight. What’ s the picture look like?

Lookslike an ellipse, doesn't it?

It should. Becausethat’sexactly what you'vedrawn. Go
back and check the definition again to be sure. To draw a
different shape of ellipse, just move the pins.

Andlipseisacurve that is made by a point — the point
of your pencil — moving in such away that the sum of its
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distances from two fixed points— the two tacks or pins—is
aconstant. That’s another way of saying the sum of its
distances remains the same.

Check it out. The pins are the two fixed points. So the
distance from A to B is always the same, right?

The string doesn’t change its length, doesit? So the sum
of the two distances, AC and CB, must also remain the same.
Theindividual distances will change as the pencil moves
around the pins. But the sum of the distances will always be
the same.

Make sense? Sureit does. You just proved it.

Now take alook at this ELLIPSE procedure.

TOELLIPSE :A :B
ELL--A:AB1
END

TOELL : X :A:B:INC

IF(:X*:X)>(CA*:A)[STOP

IF:X =:A[MAKE"INC-1]

SETPOSLIST : X :INC* :B* SQRT (1- (:X * :X) ~
I CA*:A))

ELL : X +:INC:A :B:INC

END

This procedure draws an ellipse based on the position of the
turtle. Torunit, you enter the horizontal radius or X-
coordinate of the ellipse, and the vertical radiusor Y -
coordinate. For example, try

ELLIPSE 100 40
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The turtle starts
from the center of the
ellipse, moves along
the X-axisto theedge
and then heads for the
Y -axis, drawing an
ellipse asit goes.

The ELLIPSE procedureison the CD that camewith this
book, along with asecond EL L1PSE2 procedurethat draws an
ellipsestarting fromtheedge. If youwant to seejust how these
procedureswork, you can do some editing and test them from
the MSW Logo Editor.

Here' s the other procedure.

TOELLIPSE2 :S:E
MAKE"N O

REPEAT 120 [RIGHT :N FD :SLT N LT :N ~
FD :S* :ERT :N MAKE"N :N + 3]
END

Now let’s see how these work. We'll start with this one
sinceit’ sthe easiest.

1. Load ELLIPSE2.LGO from the CD that came with this
book.

2. Type EDALL inthe Input Box.
ELLIPSE2.LGO isdisplayed in the Editor Window.
3. Drag your mouse over REPEAT 120 [ and press Delete.
REPEAT 120 [ is deleted.
4. Delete the closing bracket also.

5. Sinceyou're not going to run the procedure, the variables
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don’t get entered. Soyou' [l haveto enter them separately.
Type

MAKE*®“S2
MAKE“E 4
MAKE “N O

6. Left-click inthe Editor window title bar and drag it out of
the way so that you can watch the turtle.

7. Highlight the line in the procedure that begins, “RIGHT
‘N.”

8. Left-click on Test on the Editor to start the procedure. At
this point, the procedure should be easy to follow. Just
keep on clicking on Test to watch the Ellipse being drawn.

Y ou can also left-click on any one or more commands in
that lineto watch each command be carried out. Themain
thing isto watch each line. Think about what happens to
each variable as you left-click on Test.

9. To stop the procedure or to try different variables, smply
type CSin the Input Box.

The screen is cleared and you' re ready to start again.

Type a negative number asthe :E variable. What
happens? Why does the turtle act that way? Carefully trace
the procedure using Test to see how and why the procedure
works the way it does.

Now for the other ELLIPSE procedure.

TOELLIPSE :A :B
ELL--A:AB1
END

TOELL : X :A:B:INC
IF(:X*:X)>(CA*:A)[STOP
IF: X =:A[MAKE"INC-1]
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SETPOSLIST :X :INC* :B * SQRT ~
(1-(CX*:X)ICA*:A)

ELL : X +:INC:A :B:INC

END

This time we're going to do just about the same thing.
1. Load the ELLIPSE procedure.

2. Type EDALL to display the ELLIPSE procedurein the
Editor window.

3. You have four variablesto enter: X, A, B, and Inc.

MAKE “X -100
MAKE “A 100
MAKE “B 40

MAKE “INC 1

To check out this procedure properly, there' sa couple of
lines you need to add to the EL L procedure.

TOELL : X :A:B:INC

IF(:X*:X)>(CA*:A)[STOP

IF:X =:A[MAKE"INC-1]

SETPOSLIST :X :INC* :B* SQRT~
@Q-CX*:X)/CA*:A)

MAKE “X :X +:INC

SHOW POS

ELL : X +:INC:A :B:INC

END

Now highlight the three lines that begin with SETPOS,
MAKE “X, and SHOW.

Then left-click on Test and watch the turtle move.
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wie| Editor

:B

Whileyou can't break the procedure apart like you could
with the previous one, you can display the changesin the
variables as well as the changing coordinates.

Lessons “Geg, | think | just learned everything | never really
Learned wanted to know about ellipses,” Morf commented.

“Yes, but look at the other lessons you learned along the
way. You saw different ways to make ellipses including the
use of the SETPOS command. Y ou also got some practice
breaking complex procedures apart and editing them to see
how they work. That’s something you can use in many
situations.

“Now that’s something worthwhile, isn’t it?’

More Circles and Arcs

Remember the marked off circles you saw at the
beginning of this chapter? Well, here are the procedures used
to create those circles. They may look abit familiar.
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TO ARCL :CENTER :RADIUS:ANGLE

LOCAL "AMT

MAKE"AMT :RADIUS* PI /180

PU SETXY :CENTER LT 90 FD :RADIUSLT 90 PD
REPEAT :ANGLE [FD :AMT LT 1]

END

TO ARCR :CENTER :RADIUS :ANGLE

LOCAL "AMT

MAKE"AMT :RADIUS* PI /180

PU SETPOS:CENTER LT 90 FD :RADIUSRT 90 PD
REPEAT :ANGLE [FD :AMT RT 1]

END

TO CIRCLEM :CENTER :RADIUS:ANGLE

REPEAT 360/ :ANGLE [ARCR :CENTER :RADIUS
:ANGLE MARK]

PU SETPOS :CENTER PD

END

TO MARK

RT 90 FD :RADIUS/10
BK :RADIUS/10LT 90
END

CIRCLEM draws acircle as a series of arcs with amark
betweenthearcs. Todraw theindividual arcsthat are between
the hours on the clock, type:

ARCR [100 20] 100 30

In this procedure, the variable :CENTER isalist
representing the X- and Y -coordinates. The turtle movesto
the X-coordinate of 100 and the Y -coordinate of 20. It then
turns and movesto the edge of thearc and draws it one degree
at atime.
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Thisisabit different fromthecirclesyoudidbefore. With
those, you ssimply started at the edge and drew acircle. You
had to tell the turtle how far to go forward and how many
degreesto turn.

In these new circle and arc procedures, you tell theturtle
where the center of the circleisto be and what theradiusisto
be. You know what aradiusis, don't you? It'sthe distance
from the center of acircleto the edge. It's one-half the
diameter of the circle. The diameter stretches from edge to
edge through the middle of the circle.

What'sthat :AMT variable?

It'sjust like the variable you used in the arc and circle
proceduresinthelast chapter. That’ spart of the mathematical
formulafor drawing acircle. It calculatesthesizeof thecircle
based on the size of the radius you giveit.

TO CIRCLE :CENTER :RADIUS

LOCAL "AMT

MAKE "AMT :RADIUS* PI/180

PU SETPOS :CENTER

SETX XCOR - :RADIUSSETH 0 PD

REPEAT 360 [FD :AMT RT 1]

PU SETPOS :CENTER PD

END

What does this line mean?
MAKE “AMT :RADIUS* PI/180

Changethe Pl / 180 to PI / 360. What happens? Do you
remember the relationship between the diameter of the circle
and PI?
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Diameter * Pl = Circumference

So, maybe :RADIUS* PI / 180 will make more sense if
we writeit as:

(:RADIUS* 2) * Pl / 360

Radius* 2 equalsthe diameter, right? Thenwehavethe
diameter * Pl that equalsthedistancearoundthecircle. That's
divided by 360. How does thisfit in the command:

REPEAT 360 [FD :AMT RT 1]

That makes:AMT equal to 1. You end up with the more
familiar command for drawing acircle:

REPEAT 360 [FD 1 RT 1]
Awfully ssmple? Or simply awful ?

Go ahead. Play with these procedures abit. Make sure
you understand how they work. Then we'll get creative.
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Flower Gardens Here' s apicture that Olga created and sent to Logy and
Morf. It'sonthe CD that camewith thisbook as OLGA.LGO.

OIGH

Some of the other procedures Logy and Morf received
showed butterflies and birds flying around.

Creative Coordinates

Y ou saw how coordinates can be used to create pictures
in the GRID procedure. Here's asimple procedure that uses
the SETPOS command.
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A Coordinate
Challenge

318

TO SAILBOAT
CS PU SETPOS| 20 -40] PD
SETPOS[-160-40] SETPOS[ 20 160]
SETPOS [ 140 -40] SETPOS [ 20 -40]
PU SETPOS [ -120 -60] PD
SETPOS [ -80 -100]
SETPOS [ 80 -100]
SETPOS| 120 -60]
SETPOS [ 20 -60]

SETPOS| 20 -40]

SETPOS [ 20 -60]

SETPOS| -120 -60]

END

Now, how about achallenge. Can you identify what the
WHAT.LGO procedure will draw. It's on the CD that came
with this book. START getsyou started. WHAT1, WHAT?2,
and WHAT3 are simply subprocedures to break alarge
procedure into pieces.

Here'sahint—it’sacircusanimal. Want to makeaguess
as to what type of animal?

Erase your workspace and then load WHATISIT.LGO.
What do you think this procedure will draw? Y ou deserve
First Prizeif you said arow of circusanimals. To draw our
row of animals, we use variableswith the SETXY command.

But, waitaminute. TheX-coordinateistheonly variable.
Why?

The reason for thisis that the X-coordinate is the only
coordinate that changes as each animal isdrawn. TheY -
coordinates stay the same for each animal drawn.
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Remember, Y -coordinates are the lines going up and
down. If you changed them, some of the animals might end
up walking in mid-air. And that would sure look funny!

Do you want to have some fun practicing with X-and Y -
coordinates? Thentry thistarget game. It'STARGET.LGO.

The turtle draws a small target on the screen. You are
then asked to guessthe X- and Y -coordinates of thetarget. If
you guesscorrectly, the CHEERS procedureruns. If youdon't
guess right, you get another chance.

Go ahead. It'sfun.

There are alot of things to talk about in this game.

Look at thislineinthe TARGET procedure. It startswith
PU HT:

SETXY (RANDOM 900) - 450 (RANDOM 580) - 290

This seems complicated, doesn’'t it. Remember that
RANDOM only picks numbers between 0 and the number you
select. Since coordinates can be lessthan 1, we need random
numbers that can put the target anywhere on the screen.

So let'sread this line:

SETXY (RANDOM 900) - 450 (RANDOM 580) - 290
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SETXY takesalist of two inputs, the X- and the Y -
coordinate. First, Logolooksfor the X-coordinate. Y ou know
the MSW Logo screen is 1000 turtle steps wide. So, the X-
coordinates can be from -500 on the |eft of the screen, to 500
on the right.

But since we don't want our target right on the edge, we
make the biggest number RANDOM can select alittle smaller
than 500.

(RANDOM 900) - 450

« If RANDOM selects the largest number [ 900 ] Logo
subtracts 450 from it giving you an X-coordinate of
450.

« If RANDOM selects the smallest number [ 0] Logo
subtracts 450 giving you an X-coordinate of -450.

NOTE: These coordinates are for an SVGA monitor set
at 1024 x 768 resolution. Y ou may have to adjust these
coordinatesto fit your screen.

Once Logo has the X-coordinate, it reads to the right to
find the Y -coordinate.

(RANDOM 580) - 290

If we do the same arithmetic with the Y -coordinate aswe
did with the X-coordinate, we can have a 'Y -coordinate from
2901t0-290. So, withthisline, we can have atarget just about
anywhere on the screen.

Once the target position has been selected, acircleis
drawn around that spot.
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Testing Your There sthe TEST command again. TEST isaconditional

Target Skills commandthat isalot likelF, remember?. TEST checksto see
if something istrue of false. IFTRUE, or IFT, then it does
onething. IFFALSE, or IFF, it does something else.

TEST OR (ABS:X1) > 450 (ABS :Y1) > 290

IFTRUE [PRINT [YOUR NUMBER ISTOO BIG. ~
TRY AGAIN.] WAIT 100 PLAY.GAME]

IFFALSE [PD ST SETXY :X1:Y1]

If you want, you can use IF...THEN...EL SE instead.

IF OR (ABS:X1) >450 (ABS:Y1) >290 ~
[[PR[YOUR NUMBERISTOOBIG. TRY AGAIN.]~
WAIT 100 PLAY.GAME]] [PD ST SETXY :X1:Y1]

| don’t know about you, but that gets abit tough to read.
That’swhy TEST can be a handy alternative.

TEST OR (ABS:X1) > 450 (ABS :Y1) > 290

This command tests your inputs for :X1 and :Y 1 to find
out if the coordinates you entered are within the target zone.

Reading from the left, Logo first reads the word TEST.
To find out what needs to be tested, L ogo continues reading.

TEST OR

OR iswhat they call alogical operator. It asksif either
of two conditionsis true:

(ABS:X1) > 450
(ABS:Y1) > 290
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ABS stands for absolute value, which meansit is neither
apositive or anegative number. What ABS saysisthat it
doesn't careif the X-coordinate : X1 is apositive number or a
negative number. It dropsthe positive or negative symbol and
just tests the random number.

For example, (ABS: X 1) >450teststo seeif thecoordinate
you input is within the target zone, no more than 450 or less
than -290.

There’ san ABS procedureintheL ogolib directory or you
can use this procedure.

TO ABS:NUM
IFELSE :NUM < 0 [OP :NUM * -1] [OP :NUM]
END

If :NUM islessthan zero — if it isanegative number —
then output :NUM times-1. Two negative numbersmultiplied
together giveyou apositivenumber. If :NUM ispositive, then
output :NUM. Doesthat help?

Let’s get back to the game procedures.

IFTRUE [PRINT [YOUR NUMBER IS TOO BIG.
TRY AGAIN.] WAIT 20 PLAY .GAME]

If the test is true — the number you typed istoo big —
print “YOUR NUMBER ISTOO BIG. TRY AGAIN.” If it
isfalse, or within the proper range, then theturtledrawsaline
out to the coordinates you guessed.
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SPECIAL NOTE: Why not takeafew minutesand make

up some of your own tests? Here's one Morf did:

TO CHECK

TEST HEADING =0
IFFTRUE [FORWARD 100]
IFFALSE [HIDETURTLE]
END

Another way to write this test condition isto use the

| FEL SE command.

TO CHECK

ST

IFELSE HEADING = 0 [FD 100] [HIDETURTLE]
END

Did you hit the target or not?

Actually, in this game, you don’t have to hit the target

exactly. If youcomewithin 12 stepsof thetarget coordinates,
you score ahit. If not, you start over again.

Here's how Logo checks.

IFOR((X1>(:X+12)) (:X1<(:X -12)
[PUHOME PD PLAY.GAME]
IFOR(Y1>(Y +12) (Y1< (Y -12)
[PUHOME PD PLAY.GAME]
CHEERS

The first two lines check to see if the X coordinate you

picked is greater than X + 12 or lessthan X - 12. If so, the
turtle gets sent home to start again.
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Add Some
Pizzazz
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If your X coordinate ison target, Logo then movesto the
next line to check the Y coordinate. If your Y coordinate in
asoontarget — lessthanY + 12 andlessthan Y - 12— Logo
moves to the CHEERS procedure.

But first, why use 12?7 Why not 10? Or 15?

Noreason. It sjust that thetarget CIRCLE hasadiameter
of 24. The center is at the halfway point or 12.

REPEAT 36 [FD 2 RT 12}

How would you handleacirclewith aradiusof 10 or 15?
Check back to More Circles and Arcs on page 313. There
you'll find a circle procedure that starts from the center and
lets you draw acircle with whatever radius you want.

ThisCHEERS proceduredoesn’t do much, doesit? It just
prints CONGRATULATIONS! 24 times. Sowhy not soup it
up abit.

Before you do that, take alook at the last part of the
procedure. Thisisastandard way to ask if you want to play
thegame again. Thisworksin just about all versions of Logo.

TO CHEERS

CT REPEAT 24 [PRINT [CONGRATULATIONS!]]
WAIT 100

PRINT [WANT TO PLAY AGAIN? (Y/N)]
MAKE "ANS READCHAR

IF:ANS="Y [GAME]

IF:ANS="N [PRINT [BYE FOR NOW!]]

END
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However, MSW Logo offers arather special way to do
the same thing. Y ou can usethe YESNOBOX. To check it
out, run this simple procedure.

TO CHECK

MAKE "CHECK YESNOBOX [QUESTION] ~
[PLAY AGAIN7]

IFELSE :CHECK ="TRUE [PR "GOOD][PR "BYE]

END

Now, why not change your CHEERS procedure.

TO CHEERS
<Add your own Pizzazz here.>
WAIT 100
MAKE "ANS[TARGET][WANT TO PLAY AGAIN?]|
IFELSE :ANS ="TRUE [GAME] ~
[PRINT [BYE FOR NOW!]]
END

See how the Y ESNOBOX works? First you give the box
aname. Inthiscase, thebox iscalled TARGET after thegame.
Inthebox, thequestionisasked, "WANT TOPLAY AGAIN?"
Y ES outputs TRUE so you go back to the game. NO outputs
FAL SE which send you to the option.

BYE FOR NOW!

The YESNOBOX isjust one of many useful windows
commands you can discover using MSW Logo. You'll read
more of thesein Chapter 11.
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From the Center The target in the game above is drawn around a center

One More Time position. Do you remember drawing rectangles and things
around a center point in Chapters 2 and 6? Now you have
another way to look at that problem.

« Draw arectangle that is 50 turtle steps wide and 120
turtle steps high.

« Put the center of the rectangle 100 turtle steps from
HOME and 100 turtle steps to the | eft.

Rather than take turtle steps to find the center, you can use
SETPOS.

TO RECTANGLE :CENTER :WIDTH :HEIGHT

PU SETPOS :CENTER FD :WIDTH /2 RT 90

FD :HEIGHT / 2 RT 180 PD

REPEAT 2[ FD :HEIGHT RT 90 FD :WIDTH RT 90]
END

Thisislikewhat you did before. But there' sanother way
to draw that rectangle.

TO RECTANGLE :X 1Y :WIDTH :HEIGHT

PU SETXY :X:Y

SETXY :X - :WIDTH/2:Y - :HEIGHT / 2 PD
SETY YCOR + :HEIGHT SETX XCOR + :WIDTH
SETY YCOR - HEIGHT SETX XCOR - :WIDTH
END

Here' s one more way to draw this rectangle.

TO RECTANGLE :X 1Y :WIDTH :HEIGHT
(LOCAL"A"B"C"D)

PU SETXY :X:Y

SETXY :X - :WIDTH/2:Y - :HEIGHT / 2
MAKE"A POS
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SETY YCOR + :HEIGHT MAKE "B POS
SETX XCOR + :WIDTH MAKE "C POS

SETY YCOR - :HEIGHT MAKE "D POS
SETPOS :A PD

SETPOS :B

SETPOS :C

SETPOS :D

SETPOS :A

END

Now you can even draw the diagonal lines between the
corners.

TO DIAGONALS:X 1Y :WIDTH :HEIGHT
RECTANGLE :X 1Y :WIDTH :HEIGHT
SETPOS :C

SETPOS :B

SETPOS :D

END

Thiswill give you something new to think about. Can
you find an easier way to write these procedures? Surely you
can do better than this. What about doing the samething with
other polygons?
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Who's Who in
the Zoo
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Now let’s take alook at what some other young people
did with creative coordinates. These procedureswere sent to
Logy and Morf as entries into contests they used to run.

One of he contests they ran afew years ago was to find
the best animal procedures. Some of them are pretty simple.
Othersget pretty complicated. The proceduresare onthedisk
that comes with this book

Y ou canstart off withoneof thesimpler
ones, MORPH.

Did you know that the scientific name
for arabbit is*“lagomorph?’

That sounded alot like Logomorph. So
ayoung lady from Virginiajust shortened

the last part and came up with a new name for Logy’ s friend.

Some young friends from New Jersey worked on a series
of animal drawings for the contest.

| bet thisis one of
the cutest crabs you
ever saw. It comes
from one of the Ron
Ebberly books. Take
alook at CRAB.LGO
to see the procedures
that created the crab.
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The young people that designed the
crab and thetiger cub (CUB.LGO) used a
- version of Logo that has no FILL

H command. So they wrote their own.
Here are two procedures they wrote to
fill acurved area. They're anice use of
recursion to create a drawing.

TOFILL.ARCR:N:S

IF:N=0[STOP|

MAKE "SAVEX XCOR MAKE "SAVEY YCOR
MAKE "SAVEHEADING HEADING

ARCR:N :S

SETXY LIST :SAVEX :SAVEY

SETH :SAVEHEADING

FILL ARCR:N-1:S

END

TOFILL.ARCL :N :SIF:N =0[STOP]

MAKE "SAVEX XCOR MAKE"SAVEY YCOR
MAKE "SAVEHEADING HEADING

ARCL :N:S

SETXY LIST :SAVEX :SAVEY

SETH :SAVEHEADING

FILL.AARCL:N-1:S

END
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Learn Another
Language
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Want to learn
another language?

The HAAS
procedure has
procedure titles
written in Dutch. Can
you figure out what
those titles mean by
what they do?

*
S OES

The main procedure shows you some of the Dutch

procedure names.

TO HAAS
SETUP
LINKERWANG
RIMPEL.LINKS

PU LT 90 FD 40 RT 90 PD

SNOR.LINKS

PURT90FD 40 LT 90 PD

RECHTERWANG
RIMPEL.RECHTS

PURT90FD 40 LT 90 PD

SNOR.RECHTS

PULT 90 FD 31 RT 90

PU BK 33 PD
TANDEN

PU FD 39 PD
NEUS

PU BK 4 PD PU FD 12 PD

HOOFD

PUBK 12PD PU FD 25LT 90 FD 30 RT 90 PD

0O0G

PURT90FD41LT 90 PD
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000G

PULT 90 FD 11 RT 90 PD
PU FD 80 PD

OREN

PU BK 80 PD

END

TOHAAR.L

LT 60

REPEAT 6 [FD 10LT 10]

PU REPEAT 6 [RT 10 BK 10] PD
RT 60

END

TO RIMPEL.LINKS

RT 180 PU REPEAT 18 [RT 5 FD 2]
PD REPEAT 12 [RT 5 FD 2]

PU REPEAT 30 [BK 2 LT 5]

RT 180 PD

END

Did you ever see a
DODOBIRD? That
seemed like a good
name for this crazy
bird.

Now, what kind of animal can you dream up? Why not
do some sketches. Then put them on the computer.

Puff, The Magic Dragon, may give you an idea or two.
Puff was sent in as an entry to aL.ogo animation contest Logy
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and Morf had some years back. Asyou will see from the
PUFF.LGO procedure, Puff breathes smoke and spitsfire.

Up, Up, and A very popular contest that L ogy and Morf heldwascalled

Away the Up, Up, and Away Contest. It celebrated the birthday of
thefirst flight of ahot air balloon. Y oung people weretold to
let their imaginations run wild and create a drawing that
featured a hot air balloon. Here's Gretchen’s balloon
(BALLOON.LGO).

&1
Zio 2%

Gretchen was among the winners because her entry was
the only one that included animation. The two peoplein the
balloon wave goodbye to you.
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Why not try aballoonyourself? Start with abasic balloon
shape like this one.

Then see what you
can do with it.

How about making
thebaloonintoaturtle
that floats over the
landscape?

The Up, Up, and Away Contest was so successful, Logo
andMorf heldaFly, Fly Away Contest to seewho could create
the best drawing of an aircraft. This offered young people
another great chance to let their imaginations run wild.

F F

FIREFOX.LGO isatrandation of one of the many
procedures sent in by young people at the Utah State School
for the Deaf. You'll find pictures based on this procedure in
the PCX directory of the CD that came with thisbook. These
may give you some ideas for ways to use this and other
procedures mentioned in this chapter.
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Here are the three views of X2.LGO, avery cregtive
procedure from an 11-year-old from San Diego.

R

40

Qe O

/ N

Have you ever been on an airplane? Why not create a
picture of it? Or maybe you want to try a helicopter? How
about ablimp? Then you can put your favorite advertising
message along the side of it.
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Here sanother use of turtle positions. Thisdrawsaturtle
any size that you want it to be.

Logy and Morf @
haveusedthisdrawing

on software and other
things they have
published over the
years. .

TO YPLA :SIZE
TURTLE1

MAKE "P[]

REPEAT 6 [TURTLEZ]
TURTLE3

END

TO TURTLE1
CSPD HT RT 18
MAKE“TSIZE :SIZE/ 3

REPEAT 5 [FD :TSIZELT 108~
REPEAT 3[FD :TSIZERT 72] ~
FD :TSIZELT 108 FD :TSIZE RT 72]

REPEAT 5 [FD :SIZE RT 72]
END

TO TURTLE2

FD :SIZE/2 RT 90 FD :TSIZE
MAKE “Q POS

IF:P =[] [MAKE "P POS]
SETXY :PSETXY :Q

MAKE "P:Q BK :TSIZE LT 90
FD :SIZE /2 RT 72

END
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TO TURTLE3

PUFD :TSIZELT90FD :SIZE/4LT 18 PD
REPEAT 5[FD :SIZE/ 12 RT 72]

PU RT 18 BK :SIZE /4 RT 90

PUFD :TSIZELT 90 FD :SIZE/ 4 RT 18 PD
REPEAT 5[FD :SIZE/12LT 72]

END

To understand how this procedure work, you haveto pick
them apart and run them one piece at atime. Try this:

TO YPLA :SIZE
TURTLE1
END

Beforeyourunthisprocedure, what doyouthink it does?
What will the turtle draw?

There' sone thing
youcanseerightaway.
Sinceit usessREPEAT
5, it probably draws
Some pentagons.

The next thing
worth noticing isthe

use of POSin TURTLE2.

TO TURTLE2

FD :SIZE / 2 RT 90 FD :TSIZE MAKE “Q POS
IF:P =[] [MAKE "P POS]

SETPOS :P SETPOS:Q

MAKE"P:QBK :TSIZELT 90 FD :SIZE/ 2 RT 72
END



Turtle Positions and Coordinates

This procedure draws the pentagon shapes in the center
of theturtles shell. This seems easy enough but you have to
remember; this procedure draws any size turtle you want.

TURTLEZ2 could probably be written using some fancy
variables. POSmakesit easier. Thesecondlinesays, “I don't
care where you are after doing what it saysin thefirst line.
Now, just remember the coordinates where you are and call
them Q.

Now let’stake alook at :P.

The easiest way to see how :P and the entire YPLA
procedureworksisto eraseal theinstructionsthat include :P.
Thenruntheprocedure. What do you see? Everythingisthere
except the pentagon in the center. Now, if you read the
procedures carefully, you seehow TURTLE2 uses SETXY to
draw the center pentagon.

No, thisisn't easy. However, don't get discouraged.
Exploring like thisis what makes it such a Great Logo
Adventure.
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Logo Geography
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It started with the idea of Wrapping.

NO, that’s a different kind of wrapping!

Someyoung peopleinalocal e ementary school computer
club got curious asto what happened when the turtle went off
one edge of the screen and then showed up on the opposite
edge. Did it travel behind the screen?

Thisisthe samegroup that explored the soccer ball. They
aready understood the idea of flattening three-dimensional
objectson thetwo-dimensional screen. Soit waseasy enough
to picture flattening the world into a two-dimensional map,
that if they travelled off one edge of the map, they would
automatically “wrap” to the same spot on the opposite edge.

But how can you stop the turtle from wrapping?

WINDOW isthecommand that telstheturtlenot towrap,
just keep on going off into the world beyond the screen.

FENCE is the command that stops the turtle at the edge
of the screen. It stopsthe action and tellsyou that theturtleis
“Out of Bounds.”
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Let’s get back to geography. Y ou may remember Turtle
Town from Chapter 2. Pictures of Turtle Town arein the
graphics directory on the CD that came with this book.

After talking about all sorts of maps, and creating an
elaborate Turtle Town game, the students decided to create
their own mapson the screen. Here' samap of Texasthat they
developed. It's part of the TEXAS.LGO procedure

Themap of Texasincludesthecitiesof Amarillo, Austin,
Dallas, El Paso, Houston, San Antonio, and Texarkana. And
since game design was a very important activity with this
group, they made a game out of it.

The GAME procedure, which isonly asmall part of the
complete procedure, describes the game action. Logy and
Morf start out at arandomly selected city and haveto travel to
the target city, also randomly selected.

TO GAME
PR [Logy, What direction do we turn?]
PR [How many miles do we have to go?|
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WAIT 80

PR [Can you give Logo a hand?]
PR [What direction do they turn?]
MAKE “DIR RW

PR [How far?]

MAKE “TURNS RW
IF:DIR=TURNS [LT :TURNS]
IF:DIR="RT [RT :TURNS]
PR [How many miles do they haveto travel 7]
MAKE “FARRW PU

FD :FAR* .187

CHECK

END

It took alot of discussion but thegroup finally figured out
that the actual miles on the screen map were the number of
turtle steps times 0.187.

550 miles* 0.187 = 103 turtle steps
(Actually, it's102.85. But 103 is close enough.)

The game was good practice in guessing directions and
drawing mileagetoscale. After workingwith Texas, thegroup
did several other states. Each time, they kept adding new
features.

1. Takealook at the Texas procedure and seeif you can
develop the same type of procedure for your state.

2. Add other landmarks from your state...maybe lakes,
rivers, parks, and things.

3. If aplayer movesfrom one placeto another correctly, have
them answer arandom question about that place. Think up
five or six questions for each location you put on your
map.

Can you think of other waysto explore Logo geography?



