Talk To Your Computer

Chapter 11. Talk To Your Computer

One of the mor e interesting things about the L ogo
languageislist processing. Early computer languageswer e
known as" number crunchers.” Everything was
represented by numbers. Logoisdifferent. It uses
" symbolic computation” that allows you to processideas.

Did you ever talk to your computer?

Here'sashort and simpleprocedure. Typeit and then
runit. What happens? It'slikeashort conversation, isn't
it? But, no, you're not really talking to the computer.

TO TALK

PRINT [HI! WHAT'S YOUR NAME?]

MAKE “NAME READWORD

PRINT SENTENCE [I DON'T THINK WE'VE MET ]
‘NAME

PRINT [HAVE YOU EVER TALKED TO A
COMPUTER?]

TEST RC=*“N

IFFALSE PRINT [WOW! DO YOU TALK TO
TURTLES, TOO?|

IFTRUE PRINT [OH BOY! A BEGINNER|]

END
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You'veread alittle bit about L ogo characters, words,
numbers, and lists before. But thereismoreto learn,
especially when you'reworking with list processing. So
let’ smakesureweknow thediffer encesbeforeweget down
to business.

Characters, Words, and Lists

Numbers
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“What do you mean by LIST processing?”

“Oneof thereally neat things about L ogo isthat it
allowsyou to processinformation, or data, in many
different forms. It can benumbers, words, lists, property
lists, or arrays.”

“Arrays?”

“Arraysareliketables...information arranged in
rows and columns. But don’t get confused by them. You
seearrayseveryday. A calendar isan exampleof anarray.
However, we're not going to worry about arraysin this
book. Maybethe next one.

“But you do need to pay attention to the type of
information...thetypeof data...you’'reworkingwith. You
havetoidentify it properly sothat L ogoknowswhat you're
talking about.

“You'll seeaswego along.”

Number scan consist of oneor moreintegers. Integers
are“whole’ numberssuch as 3, 25, 423, or 1,324,598.
Fractionsand decimalsarenot wholenumbers. They are
parts of numbers.

FORWARD 5 SETH 45
REPEAT 4 SETH O
RIGHT 20 SETH -90
BACK 30 SETH -270
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Therearepositivenumbers...they haveaplus(+)sign
in front of them. However, to keep life simple, we leave
that + sign off. Weonly label negative numbers...those
that arelessthan O.

Decimal numbersincludea part of a
wholenumber, such as1.25, 3.24, 89.23.
M SW L ogo letsyou use decimals...

FD 100.125 BK 21.75

L ogo writesvery big and very small
numbersusing what they call
engineering notation, such as 1.0E-2. Thisistoo
confusing for thisbook. But if you see something like
that, at least you’ll know the computer has not gone

crazy.

Characters L ogoalsodisplaysalphabeticand numericcharacters,
usingthe CHAR or ASCII (American Standard Codefor
Information I nterchange) primitives.

SHOW CHAR 65
displaystheletter A.
SHOW CHAR 67
displaystheletter C.
SHOW CHAR 49
displaysthe number 1.
SHOW CHAR 32
displaysa space. (Yes, there’'sacodefor a space.)

CHAR <code number from 0 to 127> displaysthe
letter, number, or punctuation mark for the specified
ASCII code. No...you don’t haveto know ASCII code.
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Words
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If you ever want to find out the ASCII codefor a
something, type...

SHOW ASCII| <character>

SHOW ASCII A
displays 65.

SHOW ASCII “a
displays 97.

Try afew ASCIl and CHAR commands so that you
get a good feel for what they do. Just remember that the
traditional ASCII code consists of 128 characters
numbered from Oto 127.

Noticethat when you identify aletter, you must usea
quotation mark in front of it. You don’t haveto do that
with numbers. Logo treats 3 asanumber just asit treats
325491587 as a number.

It may seem strange but Logo treatsa single letter as
aword. Ittreats..

PRINT " T the same as
PRINT " Tyranosaurus

Of coursg, it isn’t really strange at all once you think
about it.

“A” isaword, isn’'tit? It’soneof thethreearticlesin
the English language. Theother twoare“an” and “the.”

What about theword “17?”

A Logo word isany combination of letters, numbers,
and punctuation marks...with no spaces.
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SHOW “ABC_456
displaysABC_456.

SHOW “A93HKS8
displays A93HK 8.

Listsareelementswithin squarebrackets...[]. AList
can includewords, numbers, or other lists. Of coursg, if a
List containsalist, both haveto be enclosed in brackets.

PRINT [Thisisalist.]
displays
Thisisalist.
PRINT [12 3thisisalsoalist A B C?]
displays
12 3thisisalsoalist ABC?
What about this?
PRINT [12 3 [thisisalsoalist_ A B C]]

Here' salist within alist that displaysas...

12 3[thisisalsoalist A B C]

Takealook at the TALK procedure. There'sreally
only onething new there. Do you see how SENTENCE
works? SENTENCE, or SE, takestwo inputsand prints
them together. Thesecan betwowords, two listsof words,
or a combination of words and lists.
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PRINT SE [| DON'T THINK WE'VE MET,] :NAME

| DON'T THINK WE'VE MET, isalist. Thisisthe
first input. :NAME isthesecond. Thisistheword you
typed when the procedure asked you for your name.

SPECIAL NOTE: When you want to
add mor ethan twoinputstoa Sentence,
use parentheses. For example...

PR (SE :NAME “, [HOW ARE YOU?))

Let’ssay that :NAME isthevariable
with the value of Ernestine. Thisline
would result in...

ERNESTINE , HOW ARE YOU?

Whileit may seem strangeto you, Logo treatsthe
commaasaseparateword. Anythingthat followsasingle
quotation mark isaword. Theword endswith a space.

You can includenumbers, characters, words, and lists
in a Logo Sentence.
PR (SE :NAME “isCHAR 49 CHAR 52 [yearsold!])

Thisresultsin...

ERNESTINE is 14 yearsold!

Let'schangethe TALK procedurearound a bit sowe
can see mor e of what the SENTENCE command can do.
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TO TALK

PRINT [HI! WHAT'S YOUR NAME?]

MAKE “NAME WORD READWORD *,

MAKE “REPLY SE :NAME [MY NAME IS
ERNESTINE.]

PRINT SE [I| DON'T THINK WE'VE MET,] :REPLY

PRINT [HAVE YOU EVER TALKED TO A
COMPUTER?]

TEST READWORD ='NO

IFTRUE PRINT [WOW! DO YOU TALK TO
TURTLES, TOO?|

IFFALSE PRINT [OH BOY! A BEGINNER.]

END

Hey...there'sanother command in there
now...WORD. Wetalked about Wordsbefore. Doyou see
the difference between SENTENCE and WORD?

L ook closely. SENTENCE combineswor ds, numbers,
characters, and lists. WORD only combines characters,
numbers, and other words. SENTENCE producesallist.
WORD producesanother word. Toseethedifference, try
something like this...

PRINT WORD “A “B
PRINT SENTENCE “A“B

or this...

PRINT WORD 12
PRINT SE12

Hmmmm...thisis getting interesting. What would
happen if wedid this...
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MAKE “AWORD 12
MAKE “BWORD 34
PRINT :A +:B

Try this...
PRINT WORD :A :B

What happened? Bet you got 1234, right? Solet'sdo
sometesting to see what we've got here.

PRINT :A
IF NUMBERP :A [PRINT “TRUE]

Remember NUMBERP! Someother ver sionsof L ogo,
including PC Logo and MicroWorlds, usea ? rather than
aP at theend of NUMBER, EMPTY, MEMBER, and the
like. If you want toreview, go back totheend of chapter 8.

But let’s get back to NUMBERP.

Hmmmm? ThistellsLogothat | F:Aisanumber, print
TRUE. Sincenothing happened, | guessyou can say that
A isaword and not a number. Another way to say this,
using another new primitive...

PRINT :A
IF NOT NUMBERP :A [PRINT “FALSE]

Thistime,LogoprintsFALSE. IF:AisNOT anumber,
print FALSE. Inthissituation, L ogo seesthe numbersas
words and not as numbers. Seemsweird, doesn't it.
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Before we leave this confusion, let’smess it up some
more.
What would thisline print?

PRINT (WORD 1 CHAR 322 CHAR 323)

Theresult would look something like a Sentence but
would actually be a Word.
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Thisactually reads as 1 space 2 space 3, because the
spaces are deliber ately inserted as characters. In Logo,
that’'saWord.

Just to check the difference, try it thisway...
PRINT (WORD 12 3)

Wher e d the spaces go?

The command, LABEL, meansdifferent thingsin
different versionsof Logo. In MSW Logo, Label’sinput,
which may beaword or alist, isprinted on the screen.

Todefinethefontinwhichtheword or list isdisplayed,
usethe SETTEXTFONT command. A font determines
what text ook like on the screen when using thecommand
L abel.

SETTEXTFONT [font]

TheinputtoSETTEXTFONT isalist that completely
describesafont. Thelist contains...
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[[Font name] Height Weight Italic Underline StrikeOut]

[Font name] Specifiesthetypeface name of the font.
You can use any font available on your computer. Note, if
you misspell thefont name, M SW L ogo will list what fonts
areavailable.

Height Aninteger that specifiesthedesired height for
thefont. If thisvalueisgreater than zero, it specifiesthe
cell height of thefont. If it islessthan zero, it specifiesthe
character height of the font.

Weight Aninteger that specifiesthefont weight. This
member rangesfrom 0to 900 in stepsof 100. A valueof O
means use default weight.

[talic Aninteger that specifiesan italicfont. Usezero
(O) to select regular type.

Underline Aninteger that specifiesan underlined font.
Use zero (0) to select regular type.

StrikeOut An integer that specifiesa strikeout font if
nonzero. Use zero (0) to select regular type.

Here'san example...

SETTEXTFONT [[HELV] 4090010 0]
REPEAT 6 [LABEL “HELLO]

Now try a bunch of your own L abels.
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Hasyour family ever been on avacation and sent lots
of postcardsto friends back home? Those cardsall seem
the same, don't they...

Dear ,

Hereweareinwonderful . We'rehavingagreat
time and . Theweather isvery
WEe'll be home . Seeyou then.

L ove,

Wouldn't it be niceto have a procedureto print your
cardsfor you.

TO SETUP

PRINT [WHO ISTHIS CARD FOR?]
MAKE “FRIEND READWORD

PRINT [WHERE ARE YOU WRITING FROM?]
MAKE “VAC READWORD

MAKE “VAC WORD :VAC “.

PRINT [WHAT ARE YOU DOING?]
MAKE “ACT1 READWORD

PRINT [WHAT ELSE?]

MAKE “ACT2 READWORD

MAKE “ACT2WORD :ACT2“.

PRINT [HOW'STHE WEATHER?]
MAKE “WEA READWORD

MAKE “WEA WORD :WEA “.

PRINT [WHEN WILL YOU BE HOME?]
MAKE “ARR READWORD

MAKE “ARR WORD :ARR “.
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Making
Headlines
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PRINT [HOW WILL YOU SIGN THE CARD?
MAKE “SIG READWORD
END

Now we'll takethisinformation and print it on the
postcards.

TO POSTCARD

PRINT SE [DEAR] :FRIEND

PRINT *

TYPE SE [HERE WE ARE IN WONDERFUL] :VAC
PRINT [WE’RE HAVING]

TYPE SE [A GREAT TIME] :ACT1 TYPE SE “AND
:ACT2 PRINT “THE

TYPE SE [WEATHER IS] :WEA PRINT SE [WE'LL BE
HOME] :ARR

PRINT [SEE YOU THEN]

PRINT *

PRINT [LOVE,]

PRINT *

PRINT :SIG

END

After runningthisprocedure, | bet you already know
thedifferencebetween PRINT and TYPE. If not, go back
and look at it again.

L ook at any book on L ogo and usually you'll find a
procedurethat picks parts of speech and combinesthese
into sentences;, something like this...
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TO HEADLINES
MAKELISTS
PRINTHEADLINES
END

TO MAKELISTS

MAKE “ADJ[HAPPY GLAD ANXIOUS GOOD
SINCERE]

MAKE “NOUN [SANTA PEOPLE FRIENDS
PARENTS]

MAKE “VERB [GAVE RECEIVED SPREAD SHARED
WISHED]

MAKE “OBJ [GIFTSLOVE CHEER GLADNESS JOY
HAPPINESS]

END

TO PRINTHEADLINES

PR (SE PICK :ADJ PICK :NOUN PICK :VERB PICK
:0OBJ)

WAIT 10

PRINTHEADLINES

END

TO PICK :WORDS

OUTPUT ITEM (1 + RANDOM (COUNT :WORDS))
‘WORDS

END

When you enter HEADLINES, thefirst thing that
L ogo doesismakeup listsof words: ADJ, NOUN, VERB,
and OBJ. Then the next procedureiscalled.

PRINTHEADLINEStelsthe computer to PRint a
SEntence...but what sentence?

What do you think the PICK procedure does?
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Remember ...tounderstand any Logoline, you start at
the left and move to theright, one command at a time.
OUTPUT takesoneinput. That inputisITEM.

Weéll,ITEM takestwoinputs: anumber and something
else...likethe4th list, the 2nd word. The next thing you
see after ITEM isin parenthesis. That meansthat...

(1+ RANDOM (COUNT :WORDS))

isall oneelement. But what about all those par entheses?

The easiest way to read thoseisto start with the
parentheses on theinside...

COUNT :WORDS

So...if | start with PICK :ADJ, then thisline
becomes...

COUNT :ADJ

How many words are insidethe bracketsin the
MAKELISTSprocedure? Therearefiveadjectives, right?
$0...if we COUNT the ADJectives, we have 5. Now we
moveto the next set of parenthesis. Now we have...

(1+ RANDOM 5)

RANDOM 5 by itself would give usthe five numbers
0,1,2, 3 and 4. Sncewedon't want L ogotousethe'0, we
tell Logo to add 1to RANDOM 5. In thisway, we're
wor king with five whole numbers, 1, 2, 3, 4, and 5.

So now we have...

OUTPUT ITEM (1+RANDOM (COUNT :WORDS))
‘WORDS
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OUTPUT the l1lst word in the ADJ list...or the 2nd,
3rd, 4th or 5th.

Now thisline beginsto make a bit more sense...

PR (SE PICK :ADJ PICK :NOUN PICK :VERB
PICK :0BJ)

L ogo isgoing to print arandom ADJ, arandom
NOUN, arandom VERB, and arandom :OBJ. You'll get
sentenceslikethis...

HAPPY SANTA GAVE CHEER
GLAD PEOPLE RECEIVED GIFTS
GOOD PEOPLE SHARED JOY
ANXIOUS PARENTSWISHED JOY
HAPPY PARENTS SPREAD LOVE

How can M SW L ogo handlethis?

TO HEADLINES

TYPE SE ADJ NOUN PRINT SE VERB OBJ
WAIT 100 HEADLINES

END

ThisprocedurestellsLogoto TYPE a SEntenceusing
the output of ADJ and NOUN. Then, on the sameline,
PRINT a SEntenceusing VERB and OBJ.

In the partsof speech procedures, Logo doesthingsa
bit differently. We'regoingto use numbershereto keep
things simple.

311



Talk To Your Computer

TO ADJ

LOCAL “ANS

MAKE “ANSRANDOM 10
IF:ANS=0[MAKE “ADJ “HAPPY]
IF:ANS=1[MAKE “ADJ “GLAD]
IF:ANS=2[MAKE “ADJ “ANXIOUSY]
IF:ANS=3[MAKE “ADJ “GOOD]
IF:ANS=4[MAKE “ADJ “GLAD]
IF:ANS=5[MAKE “ADJ “BEAUTIFUL]
IF :ANS=6[MAKE “ADJ “GREAT]
IF:ANS=7[MAKE “ADJ “SAD]
IF:ANS=8[MAKE “ADJ “TENDER]
IF:ANS=9[MAKE “ADJ “FUNNY]
OUTPUT :ADJ

END

IntheADJ procedure, L ogochangesthelocal variable,
ANS, into an adjective. Here, sheuses quotesto mark her
ADJ words. But shedoesthingsdifferently in the NOUN
procedure. Why?

TO NOUN
LOCAL “ANS

MAKE “ANS RANDOM 6

IF :ANS=0[MAKE “NOUN [SANTA ]

IF :ANS=1[MAKE “NOUN [PARENTS]]

IF :ANS =2 [MAKE “NOUN [PEOPLE ]]

IF :ANS =3 [MAKE “NOUN [KIDS]]

IF :ANS =4 [MAKE “NOUN [FRIENDS]]

IF :ANS=5[MAKE “NOUN [NEIGHBORS]]
OUTPUT :NOUN

END
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L ogowantstoprint headlinescorrectly. TheSEntence
command will leavea spacebetween the ADJectiveand the
NOUN, but it won't leave a space after the noun unlesswe
tell it how to do that.

Hereweusealist. You might think that'sjust oneword
inside the brackets, but Logo seesthat asaword and a
space. That'sa little different.

TO VERB

LOCAL “ANS

MAKE “ANSINTEGER RANDOM 5
IF:ANS=0[MAKE “VERB “GAVE]
IF:ANS=1[MAKE “VERB “RECEIVED]
IF:ANS=2[MAKE “VERB “SPREAD]

IF :ANS=3[MAKE “VERB “SHARED]
IF:ANS=4[MAKE “VERB “WISHED]
OUTPUT :VERB

END

In the OBJect procedure, we've asked L ogo to do
something else different. Sentences should have periods,
right?

OK, maybe newspaper headlines don't always have
periodsinthem. Theseheadlinesdo so you can seeanother
way tousetheWORD command. HereL ogocombinesthe
word with the quotes with the period.

TO OBJ

LOCAL “ANS

MAKE “ANS RANDOM 6
IF:ANS=0[MAKE “OBJWORD “GIFTS“ ]
IF:ANS=1[MAKE “OBJ WORD “LOVE “ ]
IF:ANS=2[MAKE “OBJWORD “CHEER “ ]
IF:ANS=3[MAKE “OBJ WORD “JOY *“]
IF:ANS=4[MAKE “OBJ WORD “PEACE “ ]
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IF:ANS=5[MAKE “OBJWORD “GLADNESS"“ ]
IF:ANS=6[MAKE “OBJWORD “TIDINGS“ ]
IF:ANS=7[MAKE “OBJ WORD “HAPPINESS“ ]
OUTPUT :0BJ

END

Now L ogo can print sentencesjust liketheother types
of word processing software. Only L ogo's headlines have
periods.

HAPPY SANTA GAVE CHEER.

Beforewefinish with HEADLINES, |et'stakeanother
look. Four wordslikethesereally aren't very exciting. Can
wedressup our HEADLINES a bit more?

TO HEADLINES

TYPE SE ADJ NOUN PRINT SE VERB OBJ
WAIT 100 HEADLINES

END

What if we changed that second line...

TYPE SE ADJ NOUN TYPE VERB PRINT SE ADJ
OBJ

That's OK ...except we have the verb and the second
adjectiverunningtogether. Oh, well...what doyou think?
Isthereaway to fix that?

What would you do? A hint...what about a space?
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Word Games L ogo postcar dsand headlinesmay seem abit silly. But
what about a word game...like the game of Nim.

TO GAME

(TYPE[Thereare] CHAR32:TOTAL CHAR 32) PR
[ stonesin a pile]

(TYPE [Takefrom 1to] CHAR 32 :PICK CHAR 32)
PR [ stones]

MAKE “KEY READCHAR

IGNORE RC

IF OR:KEY >:PICK :KEY < 1[CORRECT]

(TYPE [l take] CHAR 32) PR :PICKS- :KEY

MAKE “TOTAL :TOTAL -:PICKS

IF:TOTAL > 1[GAME]

IF:TOTAL =1[STOP]

END

TO NIM

CT

REPEAT 5[PR “]

PR [Welcometo the Game of NIM!]

PR *“

PR [Thisisagame where you and the]
PR [computer take turns picking stones]
PR [from a pile. Thechallengeisnot]
PR [to get stuck with thelast stone]

PR *“

PR [You decide. How many stones will]
PR [each player pick on each turn?]
MAKE “PICK READWORD

MAKE “PICKS:PICK +1

PR [How many turnswill we have to pick?]
MAKE “TURNS READWORD

MAKE “TOTAL :PICKS* :TURNS+ 1
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The Amazing
Oracle
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GAME
OVER
END

TO OVER

REPEAT 3[PR “]

PR [Thereisone stoneleft. | win again.]
END

TO CORRECT
PR [Try again!]
MAKE “KEY RC
END

Why does L ogo alwayswin?

Can you figure out how theit doesthat?

If you go through the game step-by-step you'll find it
isn't very hard. Then you can zap your friendswhen you
play the game off the computer!

Now...here'sareal challenge!

Can you change NIM so that the computer does not
alwayswin? It’stough...but it can be done without too
many changes.

Here safun gameto play on agroup of friendsor on
aclass. TheOraclethinksup astory. Theobject of the
gameistofigureout thestory by asking the Oracledir ect
guestionsthat can be answered by Yesor No.

Weéll...the Oracleissneaky. Takealook at the
procedures and seeif you can figure out how it works.
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TO ASKS

PR “

PR [What’syour question?]

MAKE “QUESTION READLIST

IF NOT (LAST LAST :QUESTION) =“?[PRINT
[Questions must end with a question mark.] ASK ]

IF MEMBERP (LAST BL LAST :QUESTION) [aei oU]
[PR“YesASKSY]

IF (LAST BL LAST :QUESTION) ="y [PR “Maybe
ASKS]

PR “No

ASKS

END

TO ORACLE

CLEARTEXT TEXTSCREEN

PR [I'm thinking of a story. Ask medirect questions,]
PR [those | can answer with Yesor No.]

PR [Then I'll tell you what it is]

ASKS

END

Oracle begins by asking you for a question.
MAKE “QUESTION READLIST

When you type a question, you ar e actually typing a
list of words. Thislist becomesthevariable:QUESTION.
L ogo then checksto seeif you added a question mark.

IF NOT (LAST LAST :QUESTION) =“?[PRINT
[Questions must end with a question mark.] ASK ]
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What thissaysisthat if the LAST character of the
LAST word in thelist isnot a question mark, print the
statement and return to the top of the ASK'S procedure.

Time-out for afew experiments...

Try thisone...

SHOW LAST “TEST

What doyou think isgoingto beshown?

SHOW FIRST “TEST

What’s this going to show?
How about these?

SHOW BUTFIRST “TEST

SHOW BF [THISISA TEST.]

SHOW LAST BF [THISISA TEST]
SHOW LAST FIRST BF [THISISA TEST.]

Try afew of your own. Using the commands of FIRST,
LAST, BUTFIRST, and BUTLAST, you can pick any
letter of any word in alist.
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IFMEMBERP (LAST BL LAST :QUESTION) [aei oU]
[PR “YesASK S

That makes sense because what this statement saysis
if thenext tothelast...last but last...character of thelast
wor d of thesentenceisamember of thelist [aei ou], print
Yes and then call the ASK S procedur e again.

If thenext tolast character isnot amember of thelist,
L ogo looks at the next line.

IF (LAST BL LAST :QUESTION) =y [PR “Maybe
ASK S|

Thistime, Logo asksif the next to last character is’y. If
so, Logo prints Maybe and callsthe ASK S procedure
again.

If the next to last character isneither avowel or 'y,
Logo prints’No and calls ASK S again.

PR “No

Now that you’ve had a healthy taste of list processing,
takealook at the Data Structure Commandsin theonline
Help file. Thiswill giveyou an overview of the other list
processing commands. You'll beusing mor eof theminthe
next exer cise.

“What's two plustwo?’

“How easy can you get? It’sfour, of course!”

“How’d you get the answer ?”

“| added two plustwo and got four. What do you
think?”

“Didyouadd 2+ 2? Or twoplustwo? If you'retalking
about Logo, thereisa difference you know.”

“Weéll, | never really thought about that.”
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“OK, let'sgiveit awhirl.”
Adding wordstogether isa great exercisein list
processing. Here'sa brief description of how it works.

WORDSUM “THREE “SIX

WORDSUM countsthrough alist to see wherethe
words THREE and SIX arelocated. They arein thethird
and the sixth position. So, L ogo then adds...

3+6=9

Finally, L ogocountstotheninth positioninthelist and
printsthat word asthe answer.

L ogo does one mor e thing with thisprocedure; that’s
to determineif thereif thenumber isa’teen. Inthe
problem above, itisn’t soLogosimply printed theanswer.
But let’stake alook at another example...

WORDSUM “SIX“EIGHT

Theanswer is14. Thistimeit went tothe TEENS
procedure and printed...

The answer isfourteen.
Here'sthefull procedure. Let'stakeit apart.

TO ADDNUMS

MAKE “NUMS1 SE :NUMS1 :NUMS

MAKE “NUMS3 (FIRST :NUMYS)

REPEAT (COUNT :NUMS2) - 1~
[MAKE “NUM S1 BF :NUM S1~
IF (FIRST :NUMS1) = (FIRST :NUM S)~
[MAKE “NUMS3 FIRST BF :NUM 9g]]
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IFELSE :NUMS3="ZERO [TYPE [Theanswer is:\ ]
PR (FIRST :NUMSI1)][TEENS]

PR [Press any key to continue.]

END

TO INFO

CLEARTEXT TEXTSCREEN

PR [Have some fun adding numbers.]

PR “

PR [Only herewe add words.]

PR [Torun the procedure, type the word]
PR [< < WORDSUM > > followed by the]
PR [names of two digits...like this...]

PR “

PR \\\\\WORDSUM “FOUR “THREE]
END

TO INFO2

CLEARTEXT

PR [You can changethelist “NUMS’ by changing]
PR [languages...Spanish, for example. Or changeto]
PR [Binary or Hex number systems.]

PR [Most importantly...Have Fun Exploring!]

END

TO SET1:NUM1:NUMS

IF (FIRST :NUMS) = :NUM1[OP :NUMS]
OP SET1:NUM1BF :NUMS

END

TO SET2:NUM2:NUMS

IF (LAST :NUMS) =:NUM2[OP :NUM S
OP SET2:NUM2BL :NUMS

END
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TO SETUP

CT MAKE “NUMS[ZERO ONE TWO THREE FOUR
FIVE SIX SEVEN EIGHT NINE]

END

TO TEENS

IF (FIRST :NUMS1) =“ZERO [TYPE [Theanswer is:\ ]
PR “ten.]

IF (FIRST :NUMS1) =“ONE [TYPE [The answer is:\ ]
PR “eleven.]

IF (FIRST :NUMS1) =“TWO [TYPE [Theanswer is:\ ]
PR “twelve]

IF (FIRST :NUMS1) =“THREE [TYPE [The answer
is\] PR “thirteen.]

IF (FIRST :NUMS1) =“FOUR [TYPE [The answer is\ ]

PR “fourteen.]

IF (FIRST :NUMSL) =“FIVE [TYPE [Theanswer is:\ ]
PR “fifteen.]

IF (FIRST :NUMS1) =“SIX [TYPE [The answer is:\ ]
PR “sixteen.]

IF (FIRST :NUMS1) =“SEVEN [TYPE [The answer
Is:\] PR “seventeen.]

IF (FIRST :NUMS1) =“EIGHT [TYPE [The answer
is:\] PR “eighteen.]

END

TO WORDSUM :NUM1:NUM?2
SETUP

MAKE “NUMS1 SET1:NUM1:NUMS
MAKE “NUMS2 SET2 :NUM2 :NUMS
ADDNUMS

IGNORE RC

INFO2

END
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Thefirst question, asyou start tolook at WORDSUM,
iswhat do :NUMS1 and :NUM S2 equal.

Turn on TRACE and then run the procedure again.
Thisallowsyou to follow therecursive callsof SET1 and
SET2. Then you goto ADDNUMS.

TO ADDNUMS

MAKE “NUMSL SE :NUMS1:NUMS

MAKE “NUMS3 (FIRST :NUMYS)

REPEAT (COUNT :NUMS2) - 1~
[MAKE “NUMSI1 BF :NUM S1~
IF (FIRST :NUMSL) = (FIRST :NUM 9)~
[MAKE “NUMS3 FIRST BF :NUM S]]

IFELSE :NUMS3="“ZERO [TYPE [Theanswer is:\]
PR (FIRST :NUMSD)][TEENS]

PR [Press any key to continue.]

END

Thefirst two linesare simple enough. (NUMS3isa
number used to determineif the answer isten or above.)
Thethird iswherethingsget alittle complicated. But you
know all thosecommands. Sojust start from theright and
move through theline, one command at a time.

REPEAT (COUNT :NUMS2) - 1

L et’ssay youtyped WORDSUM “EIGHT “SI X. What
would :NUM S2 be?

[ZERO ONE TWO THREE FOUR FIVE SIX]

$0...COUNTS:NUMS2- liswhat? | get six, what do
you get? Sotheline startswith REPEAT 6. Now what?
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The next command is...
MAKE “NUMS1 BF :NUM S1
First of all, what's :NUM S17?

EIGHT NINE ZERO ONE TWO THREE FOUR FIVE
SIX SEVEN EIGHT NINE

What isBF :NUM S1? Remember ...BFisBUTFIRST.
So BF :NUMS1 isthelist above without thefirst element,
or...

NINE ZERO ONE TWO THREE FOUR FIVE
SIX SEVEN EIGHT NINE

Next, you cometo...
IF (FIRST :NUMS])...that’snow NINE, right?

IF (FIRST :NUMS1) = (FIRST :NUM S)~
[MAKE “NUMS3 FIRST BF :NUM ]

‘NUM Sisdefined in the SETUP procedure. What's
FIRST :NUMS? Doesit equal FIRST :NUMS1? No...so
the procedurerepeats again.

On the sixth repeat, what isFIRST :NUM S1?
Four...right?

What has:NUM S3 become? |t became ONE on the
third repeat cycle. Since :NUM S3 does not equal ZERO,
the TEENS procedureis called.

Awfully ssimple? Or simply awful?
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“Wow! What can’t you do in Logo?”

“Weéll, Morf, the most important lesson is“Never say
never.” You and | aren’t experts, but haveyou ever found
anything you can’t doif you put your mind toit?

Another thingyou’vegot torealizeisthat wehavejust
scratched thesur face of what you can dowith M SW L ogo.
Thereis so much, much moreyou can do.”

“OK, we'rewasting time! What's next?”
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