Chapter 5. Varying Variables

How many peopleareinyour family? Inyour class? Are
they all the same? Or are they Variable?

o~

Gotoneinonyou, didn’t1? There' sthat word, “ Variable.”

How many of your friends have the same color hair? The
same color eyes? How many are the same age? How many
were born in the same month as you? Anyone born on the
same day?

How many thingsabout you and your group arethe same?
How many are “variable?’

187



Varying Variables

Variables in Logo
Now let’s talk about Logo.

By now, you should know what this procedure will ook
like after it's been run. What do you think?

TO BOXES

REPEAT 4 [FD 100 RT 90]
RT90PUFD 120PD LT 90
REPEAT 4 [FD 100 RT 90]
END

Sure, that's a procedure to draw two boxes side by side.

But what if you wanted to draw 20 boxes? What if you
want each box to be bigger than the last?

What if you want them smaller? In other words, what if
you want to vary the size or the number of boxes?

No problem! Thisiswherethosethingscalled“variables’
comein. A variableissomething you put into a procedure so
you can change the procedure every time you run it.
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Varying Variables
Y es, that does sound confusing, doesn’t it?

To help explainit, let’'stake another
look at the experiment you did creating
pictures using just one shape. Find abig
sheet of paper and draw a picture using
your favorite shape. Use triangles,
squares, or rectangles— or evencircles, if
you'’ ve peeked ahead in this book.

Remember, you can only use one type
of shape. But you can vary the size of the
shape al you want.

There' sthat word again, “vary.”

Remember the caterpillar example? That's a picture
drawn using just squares (and alittle piece of astraight line).
And don'’t forget the cat.

OK, got your drawing done? Before you try to put your
picture on the computer, let’ s take alook at the new BOXES
procedure below. It may give you some ideas.

TO BOXES :SIZE

REPEAT 4 [FD :SIZE RT 90]

RT 90 PU FD :SIZE+20PD LT 90
REPEAT 4 [FD :SIZE RT 90]

END

Y ou probably know what the variableis, don’'t you? It's
the :SIZE. That'sright.

Now when you type BOXES to run the procedure, you
have to provide something new, an input.
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Tryitout. Type...

BOXES 20
BOXES 40
BOXES 60
BOXES 100

When you type BOXES 20, you tell the:SIZE variableto
usethe:SIZE of 20. What about BOXES60. What will :SIZE
be then?

Variables must always have an input, or value. And they
must also have the two dotsin front so Logo knowsit’'sa
variable.

Yes, that'sacolon. Butin Logo, we call them “dots.”
You'll find they can save you alot of time and typing.
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Takealook. Remember the TRI procedure? Let’sadd a
variable.

TOTRI:N

REPEAT 3[FD :N RT 120]
END

See! Y ou can name variables just about anything you
want. Rather than call thisone :SIZE, call it :N. The:N can

stand for number. Of course, you could call it : X, :Z, or
‘WHATEVER.

But you still use the dots. Y ou have to do that.

Here are some examples that a 7-year-old had fun
dreaming up. They use this SQUARE procedure.

TO SQUARE :N

REPEAT 4 [FD :N RT 90]
END

It started asasimpleexerciseto seewhat different squares
would look like.
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Varying Variables

TO SQUARES
SQUARE 60
SQUARE 80
SQUARE 100
SQUARE 120
END

Then she added a left turn, and that reminded her of her
mom’ s stacking tables.

TO TABLES
SQUARES
LT 90
SQUARES
END

Themore shelooked at thetables, the moreit looked like
half of adecorative mirror.

TO MIRROR
TABLES

LT 90
TABLES
END

And what would

happen if you stacked
mirrors?

TO MIRRORS
MIRROR

LT 45
MIRROR

END
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Varying Variables

Thisisalot to think about. So why not
stop for awhile and experiment using one
shapein adesign.

After you' ve had fun with one shape,
try doing something with two shapes.

Y ou’'ve aready seen what you can do
with asquare and atriangle. These were
combined to make a house. Then they
were used to make awhed!.

Since you' ve also made some flowers, maybe you can
“plant another garden?”’
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Polygons and Things

Polygon? Now there’ sanew word for you. Do you know
what it means? No, it doesn’t mean that Poly flew away.

We'll talk lots more about polygons. But for now, think
about this for amoment.

Squares, triangles, and rectangles are polygons. So are
pentagons, hexagons, and octagons.

All of these shapes have one thing in common. They all
enclosean areathat hasat |east threesides. (Y oucan’t enclose
anything with two sides, can you?)

Triangles have three sides, squares and rectangles have
four, pentagons have five, and octagons have eight.

A polygon is a closed shape with at |east three sides.

Remember the review you did at the end of Chapter 2?
Y ou added up the angles used to make squares, triangles, and
rectangles. What was the answer?

194



Varying Variables
They all added up to 360, right?

Remember Morf’s Rabbit Trail about the clock? How
many degrees are in the clock face? There are 360, right?
Well, remember that number as we talk about polygons.

Rabbit Trail 16. Variable String Toss

Here' s something else to explore. How about trying a
variation of the game String Toss? It'scalled FD :N. (We're
sneaking the variablesin here, too.) Theideaisto create a
design by passing the ball of string back and forth. The :N
variable can equal one step or as many as you want.

Let’ssay you want
to create a square of
string. That'sreally
easy. One person
playsthe Turtle
starting at Home. The
Turtleholdsoneend of
the string, givesthe
ball of stringtothefirst
person, andsaysFD :N
times 5. Thefirst
person takes 5 steps.

Thefirst personthenturnsRT 90, holdsthe string to make
acorner, and givesthe ball of string to the second person.
That person goes FD :N * 5 and RT 90. A third person takes
the ball of string and goesFD :N * 5 RT 90. And finally a
fourth person takes the string and brings it HOME.

See how thisworks? The string is now in the shape of a
variable square. Now try a hexagon, why don’t you?

195



Varying Variables

Then maybeyou can connect six trianglesto makeafancy
hexagon.

It's more fun when you make crazy shapes. Try it.

If you find it hard to see the shapes, have everyone
carefully put the string on the floor and then step back. Can
you see the shape now?

Hexagons and Spiderwebs
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To make that String Toss Game design on the compulter,
you can use the TRI :N procedure you wrote earlier in this
chapter.

TO TRI :N
REPEAT 3[FD :N RT 120]
END

What would happenif you repeated the TRI :N procedure,
turning after each triangle?

REPEAT 6 [TRI :N RT 60]

What do you call a / \

shapethat hassix sides
likethis? That'sa
hexagon, right?

Hmmmm? That
sort of lookslikeasee- \/
through box — one of
those optical illusions.
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But back to hexagons for now.

TO HEXAGON :N
REPEAT 6 [TRI :N RT 60]
END

Be sureto tell the turtle how big to make the hexagon.

Try this: \

\

HEXAGON 60
HEXAGON 80
HEXAGON 100

What doesthislook
like? Of course,it'sa \/
spiderweb!

Can you think of another way to write
=1  thisprocedure so that theturtlewill do the
' same thing? How about this!

TO SPIDERWEB :N
HEXAGON :N
HEXAGON :N + 20
HEXAGON :N + 40
END

Go ahead. Typethe SPIDERWERB :N procedureand then

try

SPIDERWEB 40

Play around with thisideato seewhat it can do. Make up
some other shape procedures using variables.
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Adding More Can you think of away to use more variablesin the
Variables SPIDERWEB procedure? What about substituting avariable
for 10? For 20? For both?

TO SPIDERWEB :N :X 1Y
HEXAGON :N
HEXAGON :N + :X
HEXAGON :N + : X * 1Y
END

Thisis getting complicated.

‘N givesyou the size of each side.
:X tells you how much to add to :N
'Y tellsyou to multiply :X by this number

After you' ve typed in this procedure, see what happens
when you try

SPIDERWEB 60 20 2

Doesthislook like the first spiderweb the turtle drew? It
should. Let’schangethevariablesto numbersand takealook.

TO SPIDERWEB 60 20 2
HEXAGON 60
HEXAGON 60 + 20
HEXAGON 60 + 20 * 2

END
Changing a Typing SPIDERWEB 60 20 2 is fine when you want to
Variable make three hexagons that have sides of 60, 80, and 100. But
what if you want to do five hexagons? Seven hexagons?
Seventy hexagons?
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Let’stry something! When you write a procedure, it
becomes another command you can use, right?

OK. Then let’s make the most of it. Tell SPIDERWEB
to draw a hexagon using the variable :N. Then tell
SPIDERWERB to add 10 to itself and do the same thing again.

TO SPIDERWEB :N
HEXAGON :N
SPIDERWEB :N + 10
END

Try it! What happens?
Wait a minute!

Thelast line of the SPIDERWEB procedure has the
procedure using itself. That’s strange!

No, that isn’t strange, that’ s recursion. There'sawhole
chapter onwhat you candowithrecursion. For now, let’ sstick
with variables.

Local and Global Variables

Most versions of Logo use two types of variables: local
and global. Global variablesare used by any procedure. Take
alook.

TO SHAPES:N
TRI :N
SQUARE :N
RECTANGLE :N
END
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How about it? Can you write proceduresfor atriangle, a
square, and arectangle using :N to represent the distance
forward.

TO TRI :N
REPEAT 2 [FD :N RT 120]
END

TO SQUARE :N
REPEAT 4 [FD :N RT 90]
END

TO RECTANGLE :N
REPEAT 2 [FD :N RT 90 FD :N * 2 RT 90]
END

If you type SHAPES 100, each of the procedureswill use
100 wherever thereisan :N. The:N isaglobal variable. It's
available to anyone who wantsto use it.

Global variablestend to be anuisance. Logo hasto keep
track of which procedures uses which global variable, what
the value of the variableis, hasit changed? This takes up
valuable memory.

Of course, sometimes you have to use global variables.
But it’s better if you can use local variables.

Local variablesare “local” to the one procedure where it
iIsused. Sothereisn’t nearly asmuch record-keeping required,
making it easier on Logo.

Y ou write them like this:

200



Outputting
Variables

Varying Variables

TO TR

LOCAL "X

MAKE "X 100

REPEAT 3[FD :X RT 120]
END

Go ahead. Change your TRI procedure and then run the
SHAPES procedure using SHAPES 100 again. Now what
does the picture look like? Why?

You'll seelots more examples of local variables as you
move through the rest of this book.

OK, local variablesaregood. Global variablesare not so
good. Isthere another way to pass information between
procedures without using global variables?

Sureid!

YoucanOUTPUT them. Y ouremember, OUTPUT sends
information to another procedure. Let’ susethe TRI procedure
as an example. Here'swhat you need to do.

TO TR
REPEAT 3[FD X RT 120]
END

TOX
OUTPUT 100
END

Inthisexample, X isn't really avariable. So how would
you add alocal variable to this so that X would pass
information to TRI?
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Making
Variables
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How about this?

TO X

LOCAL "Z

MAKE "Z READWORD
OUTPUT :Z

END

Isthisreally the best way to run the TRI procedure? Of
course not. The important lesson hereis

Don’t ever close your mind to new possibilities!

LOCAL "X iseasy enough to figure out in the TRI
procedure. But what’swith the MAKE "X 100?

MAKE isacommand that gives avalue to the variable
named "name." The name of avariable must always be what
Logo seesasaword. That meansit can bealetter, suchas:X,
or aword, such as:VARIABLE. Here show it works.

MAKE "<name> <value>

In the example on the last page, the goal wasto MAKE
the variable X have the value of 100. Then you can use the
variable :X within that procedure whenever you want
something to be equal to (have the value of) 100. Inthe TRI
procedure, the variable :N was used asthe side of thetriangle,
which in this case is 100 turtle steps long.




More Ways to
Make Variables

Varying Variables

Y oujust gotintroducedto MAKE. Well, Logo givesyou
lots of other waysto vary your variables. Let’'s start with
another look at MAKE.

MAKE "JOE 2
MAKE"TOM 4
MAKE "SAM :JOE + :TOM

Sowhat does:SAM equal? If you said six, you get aGold
Star.

You can also NAME :JOE + :TOM "SAM

Thisdoesthe samethingasMAKE "SAM :JOE + :TOM
except that you NAME <value> "<name>.

If you want to see what :SAM equals, you can tell the
computer to

PRINT :SAM
or
SHOW :SAM

You can asotell Logo to

SHOW THING "SAM
or
PRINT THING "SAM

THING does the same thing as the dots. It outputs the
value of the variable named in theword that follows THING.
Sure, that sounds confusing. Try it afew timesand it will
begin to make sense. That’swhy Morf likesto experiment so
much.

203



Varying Variables

Conditional Things
Remember the SPIDERWEB procedure?

TO SPIDERWEB :N
HEXAGON :N
SPIDERWEB :N + 10
END

The problem with this procedure isthat it just keeps
running, filling your screen with spiderwebs. Isthere no way
to stop it other than pressing the HALT button?

WEell, thereisaway. You just tell the turtle that IF the
last hexagon that it drew was as big asyou want the spiderweb
to be, THEN stop drawing.

Here' show you use IF. Since |F knows what you mean,
you don’t have to use the word THEN.

TO SPIDERWEB :N
IF:N>100 [STOP]
HEXAGON :N
SPIDERWEB :N + 10
END

Look at that first linein this new procedure. When the
turtlereadsthisline, it learnsthat IF :N is greater than 100,
then stop drawing.
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Varying Variables

That thing that looks like an arrowhead after the :N > is
the symbol for “greater than.” It meansthat if the value of :N
Is greater than 100, then STOP.

If > means “greater than,” what does that other arrow
symbol [ <] mean?

You guessed it. It means “lessthan.” An easy way to
remember which symbol iswhich is that the arrow aways
points to the smaller value.

« |F :N > 100 means that the value of :N must be larger
than 100, at least 101.

« |F:N <100 meansthat the value of :N must belessthan
100, no more than 99.

For our example, we picked 100 as a placeto stop. You
can select your own stopping point. Or you can make the
stopping point another variable. How would you do that?

Go ahead. Giveit atry. But remember, if you're going
to use avariable like this, you have to add it to the procedure
name.

TOSPIDERWEB N
IF:N>_ __ [STOP]
HEXAGON :N
SPIDERWEB :N +10
END

"OK, | understand IF. |F something istrue, then Logo
will carry outthenextinstruction. Andthat sitsinsidebrackets.
Butwhat if that somethingisnot true? What if | want Ernestine
to do something if the answer isfalse?
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TEST

IFELSE
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Actually, there are two waysto handlethat. Look at how
SPIDERWEB has been changed below.

TO SPIDERWEB :N

TEST :N > 100

IFTRUE [CSCT PR [SORRY'!] STOP]

IFFALSE [HEX :N]

SPIDERWEB :N +10

END

Thefirstlinessaystotest :N toseeif itisgreater than 100.
Thenext linesaysthat if thetest istrue, clear the screen, clear
the text, print SORRY !, and stop. Thethird line saysthat if

‘N is not greater than 100, go ahead and run HEX :N. (HEX
:N isanew short name for HEXAGON :N.)

What doyouthink would happenif youleft out IFFAL SE?
Then you' d have

TEST :N > 100
IFTRUE [CSCT PR [SORRY!] STOP]
HEX :N

Would that work? Try it and see. What did you learn
from that?

Y ou don’t always have to have both IFTRUE (IFT for
short) and IFFAL SE (IFF for short) in your procedures.

Another way isto use the IFELSE command. Let's
change the SPIDERWEB procedures and try it out.

TO SPIDERWEB :N
IFELSE :N > 100 [CS CT PR [SORRY!]STOP|[HEX :N]
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SPIDERWEB :N
END

Thefirst line saysthat if :N is greater than 100
« Clear the screen

« Clear the text

e print SORRY'!

- Stop

If not, runthe HEX procedure and move on the next line.
Y ou can think of IFELSE as

IF aconditionistrue, THEN do thisor EL SE do this. Go
ahead and explore. You'll see more of IFEL SE.

When you'’ ve finished with spiderwebs, why not add
variables to your procedures for drawing other shapes? See
what you can do with squares, rectangles and things.

Remember, this book is about Discovery!

More on Tessellations

Tessellations are really great places to use variables.
These repeating patterns usually start with a basic shape that
Isrepeated in varying sizes.

Do you remember the tessellation that used Diamonds?
This getsabit tricky so think this one through carefully. Can
you combine DIAMOND, DIAMOND1, and DIAMOND2 to
make one procedure using variables? How would this change
the other procedures?

Here are the Diamond procedures.
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More Fun With
Squares

208

TO DIAMOND

REPEAT 2 [FD 8 RT 60 FD 8 RT 120]
END

TO DIAMOND1
REPEAT 2 [FD 24 RT 60 FD 24 RT 120]
END

TO DIAMOND?2

REPEAT 2 [FD 40 RT 60 FD 40 RT 120]
END

L ook at the distancestheturtle moves. Canyouwriteone
procedure for these that uses a distance variable?

TO DIAMOND :DIST

REPEAT 2 [FD :DIST RT 60 FD :DIST RT 120]
END

Now, rather than use DIAMOND, DIAMOND1, or
DIAMOND?Z2, you can use DIAMOND 8, DIAMOND 24, or
DIAMOND 40.

Let’stry atessellation with squares. Thefirst thing to do
Isdraw atower of squares, each square smaller than the last.

TO SQUARES:S

IF:S<0THEN STOP hW
REPEAT 4 [FD :SRT 90]
FD :S

SQUARES:S-5

END
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Try SQUARES now using different inputs. Thisisgoing
to be the basic pattern in the tessellation. The picture above
was made using 50 as the input to SQUARES.

Next, let’s make a TOWER of SQUARES.

TOWER takes two inputs: one that says how big the
SQUARES are, and the second to tell the turtle how many
times to repeat the SQUARES pattern.

TOTOWER:S:T
IF:T =0 THEN STOP
SQUARES:S
TOWER:S:T-1
END

Here' s the pattern made by using TOWER 15 5.

And thisraisesaquestion. Areyou just going to make a
tall, skinny tessellation? Or can you make the TOWER
procedure turn the corner, maybe like a picture frame?

TO FRAME

PU LT 90 FD 100 RT 90 BK 40 PD
REPEAT 4 [TOWER 15 4 RT 90]
END

Thefirst thing the
FRAME procedure
doesismovetheturtle
over to theleft. Then
it draws the FRAME
using the REPEAT
command.

209



Varying Variables

REPEAT 4 [TOWER 154 RT 90]

Now we're getting some where. Try different inputs.
TOWER 15 4 seems to work pretty good.

To makethisinto an interesting tessellation, why not just
fill upaframewiththe SQUARESpattern? How areyougoing
to do that?

Rabbit Trail 17. Tessellating Squares

Back to
Tower :S:T
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Here' saquick and easy Rabbit Trail for you. It'sagreat
way todiscover what you candowithyour SQUARESpattern.
Y ou can either use squares of different sizesor better yet, print
apage full of the SQUARES pattern and cut them out.

Now movethepatternsaround to seewhat kind of patterns
you can make.

Can you make the FRAME pattern using squares or your
cutouts?

Once you figure that one out, then figure out what the
turtlewould havetodotofill the FRAME pattern after it draws
the first TOWER pattern?

When the turtle draws TOWER 15 4, it can't just turn
around adraw the pattern again, canit? What would happen?
Why not try it and see?
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After theturtlegetstothetop of thefirst pattern, itisgoing
to haveto moveover abit to draw the TOWER pattern coming
down the screen. But how far?

Y ou know that the patternis :S stepswide. In TOWER
154, :Sis 15, right? So let’swrite a procedure for the turtle
to move at the top of the TOWER.

TO MOVE1
RT 90 FD RT 90
END

When theturtle getsto thetop of the TOWER, she’ll turn
right, move over, and then turn right again. What happens if
we use the value of :Sor 15? Does that work?

No. The turtle ends up drawing the pattern over the
origina drawing. When the turtle turns at the top, it starts
drawing the SQUARES pattern by moving to theright. This
means the turtle has to move twice asfar, or :S* 2.

Try it. See what happens.
TOMOVEL:S
RT90FD :S* 2RT 90
END

Try this:

TOWER 154
MOVEL1L 15

It seems to work, doesn’t it!
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You're not out of the woods yet. Do
you see that blank space at the bottom —
to the right?

T [ [ F
1 1

How areyou going tofill that in? Also, what istheturtle
going to have to do to draw the next TOWER?

How about this?

TOMOVE2:S
RT 90 FD :SBK :SRT 90
END

Theturtleturnsright, fillsin the gap, backs up, turnsright
again (that’s 180 degrees), and is ready to start again.

You didn’t know this was going to be this complicated,
did you?

There' s one more thing to do now. That'sto writea
procedure that will create the repeating tessellation.

We'll cal it COVER.

TO COVER:S:T:X
IF:X =0[STOP]
TOWER :S:T
MOVEL:S
TOWER :S:T
MOVE2:S

H [ H H F
1 I
H [ H [H |F
I 1 I
H [H [[H F
I B
H [H [H F
1 1 B
H [ H [H F
A I
H [ [H F
A I
H [ H [[H F
1 I
H [ H [[H F
H 1 I
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COVER:S:T:X-1
END

Y ou aready know what the:Sand : T variablesare. What
about the :X?

That’s easy enough. Just likethe : T variable, : X tells
COVER the number of timesto repeat itself.

In the last chapter, we talked about making music. Now
that you’ ve read about variables, how about some musical
variables?

Do you want to turn your keyboard into musical keys?
Here'sone way to do it.

TOMUSIC

MAKE "KEY RC

IF :KEY ="C [SOUND [262 100]]
IF :KEY ="D [SOUND [294 100]]
IF :KEY ="E [SOUND [330 100]]
IF :KEY ="F [SOUND [349 100]]
IF :KEY ="G [SOUND [392 100]]
IF :KEY ="A [SOUND [440 100]]
IF :KEY ="B [SOUND [494 100]]
IF :KEY ="S[STOP]

MUSIC

END

There' s another new command, RC. That’s short for
READCHAR. When Logo seesthe READCHAR or RC
command, it stops and waits for you to type a character. In
this case, the letter you type becomes the variable :KEY..
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If you type one of thekeys— A, B, C,D, E,F, G—you
hear anote. Just make sureyou use acapital letter. Otherwise
Logojust runsthe MUSIC procedureagainand again until you
hit one of the sound keys and press Enter.

Rabbit Trail 18. Tangrams

The Tangram is an Oriental puzzle with seven shapes of
different sizes.

The puzzleisto use these shapesto makelots of different
things. Here's my pup tent.
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Why not visit your local library or bookstore? Y ou’ |l find
there are a number of books on tangrams that will give you
lots of ideas of what to do with your new puzzle pieces.

There’ saPCX file on the Discovery book diskette called
TANGRAM.PCX. There'sacopy of the picture on the next

page.

1. Print the picture and paste it to a piece of cardboard.

2. Carefully cut out the pieces.

3. Now you can play with the piecesto create interesting
shapes: birds, ships, dragons, and other interesting
designs.

4. Then draw them on the computer.

There' s a procedure on the diskette that came with this
book called TANGRAM.LGO. Y ou canusethat to createyour
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Tangram shapes. Wetalk about it in The Great math
Adventure chapter.

Now, why not see what you can do with Tangrams?

Rabbit Trail 19. More on the Logo Puzzles

Remember the Logo Puzzles back in Chapter 2?

Get some straws or some sticks and make this puzzle on
atabletop. Now, take away just one straw or stick to make a
picture that has only three squares.

Y ou can solve this puzzle by picking up any of the sticks
to seeif three squares are left on the table. But wetold you
there was a procedure that would solve the puzzle for you.
Let'sseewhat itis.

First of al, let’s write procedures to create the puzzle.
Obvioudly, you'll need a SQUARE procedure.
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TO SQUARE
REPEAT 4 [FD 100 RT 90]
END

Now you can write a PUZZLE procedure.

TO PUZZLE

CSHT

REPEAT 2 [SQUARE MOVE]
REPEAT 2 [SQUARE RT 180]
HOME

END

TO MOVE
RT 90 FD 100 LT 90
END

The next step isto solve the puzzle. But how could the
computer do that? It doesn't think. It ssmply does what you
tell it to do.

Sincethe computer doesthings much faster than you can,
one way to have the computer help you solve the problem is
to haveit erase each linein the puzzle and then draw it again.

Sound confusing? Try this:

TO SOLVE

PUZZLE

REPEAT 2[SQ MOVE]
REPEAT 2 [SQ RT 180]
HOME

END
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Waiting

218

TO SQ
REPEAT 4 [SIDE RT 90]
END

TO SIDE

PE FD 100 WAIT 100 PD (or PENPAINT)
PD BK 100 FD 100

END

Do you remember when we mentioned "waiting" before?
There are times that you want to slow down the computer so
you can see what’ s going on, or when you just want it to wait
afew seconds. That’'s where the WAIT command comesin.

WAIT <timein 60ths of a second>

There' sanother way to slow thecomputer down or to have
it take a pause. Write your own WAIT command. Because
WAIT isaprimitivealready, call your new procedure WAITS.
Or maybe call it TIME or TIMER.

TO TIMER :T
IF:T = 0[STOF|
TIME:T-1
END

Y ou can make this procedure as precise atimer as you
need. You can make : T whatever you want. After all, itisa
variable. Youcanasochange:T-1to:T - 0.25 or whatever.
It sanother way to get Logo to do exactly what you want it to
do.

"What if | just want to pause for amoment while running
aprocedure? Can | do that?"'
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Sure, you can. That's what the Pause button is for; the
one over to theright in the Commander Box. Try it and see
what happens.

And don’t forget the SETTIMER command. Thisis
described in the On-line Help file.

The Tacit Here' s another puzzle for you, the Tacit Assumption.
Assumption Draw this pattern on paper or createit on the screen and print it

Y our challengeisto draw four straight lines that pass
through all nine of the star shapes. Y ou can start anywhere
you want. The catchisthat onceyou put your pencil down, it
cannot leave the paper until you are done.

* * *

* * *

Here' sahint. When most peopletry to solvethispuzzle,
they assume that they must stay within thelimits of the square
made by the nine stars. That’s what we mean by the Tacit or
unspoken Assumption.

The following procedure draws the nine points.

219



Varying Variables

TOTACIT

CSHT PU

REPEAT 3 [LINE MOVE]
HOME

END

TOLINE

REPEAT 3 [ASTERISK FD 100] BK 300
END

TO MOVE

RT 90 FD 100 LT 90

END

TO ASTERISK
PD REPEAT 6 [FD 10 BK 10 RT 60] PU
END

Here' saprocedure that will solve the puzzle. However,
you have to figure out what number to use for the variable.

All you have to do istype SOLVE and add aguess. If
your guessdoesn’'t quitedoit, type TACIT todraw the puzzle.
Then guess again!

TO SOLVE :SIDE

FD :SIDE/SQRT 2 RT 135
FD :SIDE RT 135

FD :SIDE/SQRT 2 RT 90
RT 45 FD :SIDE/SQRT 2
END

That :SIDE / SQRT 2 may seem like something strange.
But don’t worry about it right now. It'sjust part of a math
formulafor drawing the long side of aright triangle.
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Y ou'll learnmoreabout SQuareRooTsin The Great Math
Adventure chapter.

Remember the puzzles about the triangle patterns? Draw
the patterns without retracing any line and without lifting the
pen from the paper.

VAVAV
VAV

Herearethe procedures. They giveyou some new things
to think about.

TO TRIPUZZLE

CSCT

PR[HERE'S A PUZZLE FOR YOU!]
PR"

NONSTOP.TRI 100 WAIT 100 CT

PR [DRAW THIS PATTERN OF TRIANGLES
WITHOUTLIFTING]

PR[YOUR PENCIL FROM THE PAPER AND
WITHOUTRETRACING]

PR[ANY OF THE LINES.] WAIT 200 CT

221



Varying Variables

222

PR [OR PRESS ANY KEY TO HAVE LOGO DO IT
FOR YOU!]

IGNORE RC TRIANGLE 10050
END
WOW! There are a bunch of thingsto look at here.

Here' s another example of the PRINT command, or PR,
for short. Thistimeit’ susedto printinstructionsonwhat to do.

But what about that line, PR" ? What’ s that mean?

YoucanwriteitasPR" or PR[]. What it saysisto print
nothing. And that’s exactly what it does; it prints nothing,
leaving you with a blank line.

And how about that line,  GNORE RC?

IGNORE is acommand that does absolutely nothing!
When you replace the : X variable with RC (or READCHAR)
the procedure just stops and waitsfor you to pressakey — to
read the character or key that you press.

Now let’slook at the procedures to draw the triangles.
What' s the difference between the two? They seem to do the
same thing.

TO NONSTOP.TRI :D
CSHTLT150FD :DRT 120FD :D * 3
RT 120 FD :D * 3RT 120FD :D * 2
RT120FD :D* 2LT 120 FD :D
LT120FD :D* 2LT 120 FD :D
LT120FD :D* 2LT 120 FD :D

END
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If you run the NONSTOP.TRI procedure on afast
computer, the drawing just sort of appears all at once. The
turtlemovestoofast for youto seehow it drew thelineswithout
retracing any of its steps.

Here's aprocedure to solve that problem.

TOTRI:D:T

CSST LT 150

FD :D RT 120 FD :D * SWAIT T

RT 120FD :D * 3RT 120 FD :D * 2WAIT :T
RT 120 FD :D RT 120 WAIT T

REPEAT 3[FD :D LT 120] LT 180 WAIT :T
REPEAT 3 [FD :D RT 120] WAIT :T
LT60FD :DLT 120FD :D

END

Thefirst difference you notice between NONSTOP.TRI
and TRl isinthevariables. TRI hasanextraone, :T. It'sused
as an input to the WAIT command. Inthisway, you can add
the amount of time you need to see how the drawing is made.

Pretty neat, huh?
Remember this puzzle?

Try thisone, only draw it without
crossing any line, without retracing any
line, or lifting your pencil from the paper.

We added a procedure to solve this
puzzle for you.

TO SOLVE
CSCT
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PR[OK! HOW ABOUT TRYING THE SAME ~

THING WITH THISHOUSE? ONLY DON'T ~
CROSS ANY LINES]

HOUSE 100 WAIT 200 CT

PR [OR PRESS ANY KEY TO HAVE LOGO DO IT~
FOR YOU!]

IGNORE RC
NONSTOP.HOUSE 100
END

TO HOUSE :D
CSFD:DLT 30

REPEAT 3[FD :D LT 120]
LT 105FD:D* .71LT 90
FD:D* .71RT 135FD :D
RT 90 FD :D RT 135

FD :D * .71 RT 90

FD:D* .71

END

HOUSE :D draws the house. NONSTOP.HOUSE adds

atime variable so you can see how it’s drawn.

TO NONSTOP.HOUSE :D :T
CSFD:DLT 30

REPEAT 3[FD :D LT 120] WAIT T
LT105FD :D* .71 LT QO WAIT T
FD:D* .71 RT 135FD :D WAIT :T
RT 90 FD :D RT 135 WAIT :T
FD:D* .71 RT QO WAIT T

FD:D* .71

END

Enough of this house business.
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Adding Borders Morf just loves to put borders around things, even the
graphicswindow. Take alook!
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Joe Power, afriend from California, taught Morf how to
do that. It comesin real handy when you want to do a pretty
card or announcement.

Here' s the procedure.

TO BORDER

CSHT

PU SETXY -200 -100 PD
BRAID

END

Y ou can change the coordinates where the procedures
begins to make the border larger or smaller. Y ou aso haveto
change the last line of the BRAID procedure.
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TO BRAID

MAKE "SQR2 1.4 ; SQRT 2

MAKE "HFSQ2 0.7 ; :SQR2 * 0.5

MAKE"S28.5; :SQR2* 6

MAKE "H2 4.2 : :HFSQ2 * 6

MAKE "S2H2 12.7 ; :S2 + :H2

PU FD 24 RT 45 FD 4.2 SETH 0 PD

REPEAT 2 [STRIP 20 CORNER STRIP 30 CORNER]
END

To change the size of the border, change the number of

timesthat STRIPisrepeated. Go ahead. Giveit atry.

TO CORNER

LT 45FD :H2RT 45FD 6

RT 45FD :S2 RT 45FD 18

RT 45 FD :S2H2 PU

RT 90 FD :H2 PD RT 90 FD :S2
LT45FD 18LT 90 FD 6 PU
LT45FD :S2PD LT 90 FD 17 PU
RT 90 FD :H2 PD RT 90 FD 17 PU
RT 45FD 6 RT 90 FD 12 PD

RT 45FD :H2RT 45FD 6

RT 45 FD :H2 PU RT 90 FD :H2 PD
RT 45 FD 6 PU BK 15RT 90 FD 9 RT 90 PD
END

TO START

; Here's asimple procedure that puts a braided border

; around the edge of the screen. Morf likes frames

; for his pictures,

; 'Y ou can change the size of the border by changing the
; variable used by STRIP in the BRAID procedure.
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BORDER
END

TO STRIP:N

REPEAT :N ~

[

LT 45FD :H2 RT 45 FD 6 RT 45 FD :S2H2

PURT 90FD :H2PD RT 90FD :S2LT 45FD 6 PU
LT 45FD :S2H2 PD LT 135 RT 45FD :H2LT 45
FDO6LT45FD :S2H2PU LT 90FD :H2PD LT 90
FD :S2 RT 45 FD 6 PU RT 135 FD :S2H2 RT 45
FD 6 PD

]
END

The Strip procedureis one long line. But look how it’s
written.

REPEAT :N ~
What' s that symbol after :N?

It'satilde. InMSW Logo, that meansthat theinstruction
list is continued on the next line. There you find asingle

When you havelong linesand listsinside other lists, they
can get confusing— very difficult toread. When MSW Logo
seesasinglebracket likethat, it knowsto look onthe next line
for therest of thelist.

Therest of thelinein STRIP issimply along list of
commands. But what if you had listswithin lists. Here'sa
simple example.
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TO HEX
REPEAT 6 ~

[
REPEAT 3 ~

[
FD 100 RT 120

]
RT 60

]
END

Thisisthe same as

TO HEX
REPEAT 6 [REPEAT 3 [FD 100 RT 120] RT 60]
END

When proceduresbeginto getlongand complex, youneed
asystem that allows you to read and understand what’ s going
on. Asyou will seein coming chapters, thiscan comein real
handy.

Check out the proceduresin the MSW Logo Examples
directory for some other examples of multi-line procedures.

If you think thisis serious business, now it’stime to get
really serious about turtle geometry, starting with the next
chapter.

But beforeyou get there, here’ safew morethingsvariable
things to explore.




Planting
Another Garden

Varying Variables

Early inthischapter, you had the chanceto " plant another
garden." Beforeyouleavethischapter onvariables, how about
planting another garden by adding atwist to the Anyshape
procedure. Thisalso adds atwist to running procedures
automatically and shows you something el se about variables.

In the FLOWERS procedure, you run procedures from
within another procedure. Take alook.

TO FLOWERS :REPEATS :LIST
REPEAT :REPEATS ~

[RUN :LIST RT 360/ :REPEATS]
END

RUN isacommand that tells Logo to run alist of
commands. Y our remember what alist is, don’t you?

The GARDEN procedure gives you a pretty good idea.
Lists can contain words, commands, or other lists.

TO GARDEN
CS FLOWERS 5 [FD 50]
CSFLOWERS 5 [FD 60 POLY 50 5]
CSFLOWERSS5[FD 50 LT 30]
CSFLOWERS 7 ~

[FD 50 LT 60 FD 50 RT 120 FD 50 LT 60 FD 50]
CSFLOWERS 8 [POLY 100 5]
CSFLOWERS 8 [POLY 100 3]
CSFLOWERS 8 [POLY 100 4]
CSFLOWERS 8 [POLY 80 6]
CSFLOWERSS5 ~

[FD 80 FLOWERS 8 [POLY 80 3] BK 80]

END

TOPOLY :SIZE :REPEATS

REPEAT :REPEATS[FD :SIZE RT 360/ :REPEATS]
END
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The GARDEN procedureis OK. But have you ever
seen a black and white garden? Try adding some color to it.

GARDEN shows you a number of individual flower
shapes. Maybe you want to change those shapes. Or
maybe you want them to stay on the screen for alonger
time. Add aWAIT command.

Remember the last FLOWER picture that is displayed?

FLOWERS 5 [FD 80 FLOWERS 8 [POLY 80 3] BK 80]

Why not add some variations of this to the GARDEN
procedure so you have different groups of flowersin your
garden. Here' soneidea

FLOWERS 12 [POLY 30 8]

Also, why not have your flower garden "grow" when it
loads.

Make "startup [GARDEN]

Whatever you do, have fun with your new garden.




