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OVERVIEW

[

The ability to recognize patterns is a key to mathematical thinking.
Patterns are plentiful in almost every area of .mathematics and science.

‘Searching for these patterns is a way o6f thinking that is essential for

approaching mathematics at any level. Mary Barratta-Lorton points out this
significance for learning: ’

"Looking for patterns trains the mind to search out and discover
similarities that bind seemingly unrelated information together as a °
whole...A child who expects things to "make sense" looks for the sense
in things and from this sense develops an understanding. A <child who
does not see patterns often does not expect things to make sense and
sees all events as discrete, separate and unrelated."”

In this unit, students will search for and create elementary functions.

The basis of this unit is in the numerical patterns found in the Input—-Output
format. Student activities are organized around Input-Output Machines and a
fantasy of ficticious Wizards. Experiments using concrete materials are used
to provide a "real world" experience that parallels the computer-based
activities. ‘The computer activities culminate in the students' use of the
language EASY SPEAK to create functions of their’ own for other students to
explore, ’

In addition to the fantasy, this unit depends on cooperative learning in

- -—-groups -of four to support. student learning. This cooperative: mode of

learning can also ease the teacher's task by reducing the need for teacher
contact with individual students and by encouraging students to be more
self-reliant.

The combination of work with the number patterns of elementary functions and
the use of EASY SPEAK to create operating rules for more complex functions
can give students a working understanding of fundamental concepts from
Algebra and at the same time provide them with reasonable practice in
arithmetic skills.,




How to Use this Guide

The activities of this unit are designed to be presented in sequence. Each'
activity is presented with the following categories:

FORMAT

TIME \

MATERIALS

BACKGROUND .

PURPOSE : °

TEACHER PREPARATION -

ACTIVITY ) q
The ACTIVITY section describes in detail what you and your students will be
doing., Along with specific teaching instructions and directions for student
activities, ideas for classroom management are included. A significant
classroom organization idea of this section is the use of groups of four.
This entails: /

Randomly putting students into groaps of four each. You might hand out
playing cards (or numbered slips of paper) or have students count off
to create- the groups as called for "in this guide.

Arranging classroom seating by pushing desks into groups.

Circulating among the groups during the activities and offering help
when necessary. Avoid interrupting the entire class while they are
working in groups. ‘

Discussing operating rules. Cooperative group work may be new to many
students. Help them understand thé "team" aspect of their
assignments. Require that they ask questions of one another before
they ask you.




Summary of Activities and Materials

1. THE FABLE OF THE WIZARDS (1/2 day)

A tongue-in-cheek fable to introduce the input-output 1dea.
’ OVERHEAD PROJECTOR

MYSTERY TOWER transparency

2. INPUT-OUTPUT MACHINES (1 day)
A review of the input-output idea. Students will create their own elementary
functions. The group process is introduced. .

OVERHEAD PROJECTOR 2 <

MYSTERY TOWER transparency

INPUT-OUTPUT MACHINE transparency

OTHER MACHINES worksheet

DISCUSSION WORKSHEET

3. MYSTERY MACHINES (1 or 2 days)
The idea of conditional statements for input-output machines is introduced.

OVERHEAD . PROJECTOR

INPUT-OUTPUT MACHINE transparency
MYSTERY MACHINES worksheet

EXAMPLES OF CONDITIONALS worksheet
WORKSHEET A

WORKSHEET B c

. 4. WIZARD (1 day)

This activity reinforces the idea of conditional statements by having
students create their own and begin work-on the computer.

PET computers
WIZARD program
OTHER MACHINES worksheet

5. WIZ,\RD'S WORKSEOP (2 days)

This activity provides hands-cn experiments for students to develop
elementary functions. ,
PET computers

WIZARD program

WIZARD'S WORKSHOP worksheets

WIZARD'S WORKSHOP experiment cards (8)
CUISENAIRE RODS

CUBES

BEANS OR OTHER SMALL COUNTERS

SMALL PAPER CUPS (optional)

C.




6. THE HUMAN COMPUTER (1 or 2 days)

An activity to give students experience in writing and checking EASY SPEAK
statements.

PET computer

EASY SPEAK program - f
EASY SPEAK SUMMARY

HUMAN COMPUTEB WORKSHEET

7. EASY SPEAK (3 or 4 days of individual work) .

The final computer activity of this unit. Students work in pairs ta create

EASY SPEAK programs, '

PET computer ‘

EXSY SPEAK program e .
EASY SPEAX worksheet -
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THE FABLE OF “THE WIZARDS

Format
Whole class .

>

7" 90-30 minutes at end
of period

Materials Needed
overhead projector
MYSTERY TOWER

transparency

-~

Teacher Preparation

Background

The idea of a fable creates a non-threatening
fanciful situation and releases students' creativity
to become involved in the tale. ‘This fable is to be
told tongue-in-cheek, and classroom experiences with
the idea indicate that even the most skeptical
student gives in to a playful involvement. The
wizard theme is carried throughout the unit, and if
you keep up the spirit of the idea, students will
accept theé playful tone quite readily. The

end-6f-the- period timing gives students time to.

internalize the  input-output ideas before actually
working with it on their own.

Purpose

- To introduce students to the input-output
concept; .

- to.have students verbalize the rules- for
simple functions in English. .

-
-

O -

Before class, prepare or have ready the overhead
transparency of the MYSTERY TOWER, which' you will
project directly onto the chalkboard.

Activity

Settle the class, asking them to pﬁt everything away
because you are going to read a fable. -

The Fable
Long ago in Transylvania, the home of

many mysterious creatures and unusual
people, there existed a society of

——— wizards._In_those-days.-wizards—did—many—-—- "=

extraordinary things, calling on the help
of magic powers. We now know that among
these people were included what we call
"math" wizards. Most of their wizardry

—fm
t

s.

%




. ' really came from an understanding of .
) mathematlcs/, but, no mattet, it seemed
like magic *to others. It turnhs out that -
every math teacher is a bit of a Wizard,
a math wizard, that is. One bit of
. ¢ wizardry I will .reveal to you so that
each of-you.has the opportunity to become
a part of this society.

i3

(Show Mystery Tower pro:ected on chalkboard. You

will be wntmg on the board image of the tower.) .
Here is an exact replica of the Wizards®
Mystery Tower which was located in the
Transylvanian forest. At that time, the

secret of this tower was known only to . -
the society of wizards, but I'm going to ;
show you how it works. . >

" On stormy days when lightning and thunder
filled the skies, Wizards, like us, would -
- ’ gather to watch what the tower would do.

Each time a bolt of 1lightning struck the
tower, it would take on a whole new
. functiorn. Here is one example. See if

you can figure out what the tower is
. Z/%@ doing. ‘

9 S .
(Here follows a series of inputs that you should take .
the time for all children to understand. Caution the

ST
' ﬁ/ class about calling out or telling answers because L
—— each perSon needs to develop his or her own skills as

a Wizard.) NN

If a bird h

would land on the left side of the tower,
two birds would appear on the right.

,,,,, If a leaf W ' . R

«..then two leaves ...

@5@ (Sketches of these and one or two other examples are

——— e quickly drawn by you on the appgopriate spaces on the
tower, e.g., hat- Q’ , nickel .. Ask the class
- what would happen if a Volkswagenc@ were put on

the left.

As often happens in Transylvania,

- lightning struck the tower and the magic
/ . symbols would flash and glow. The

. o ) wizards watched carefully for those
_ \?' ?"“\{' opportunities, as unlocking the secrets

of the symbols always added to their

e — 1 ? mathematical wizardry.
-7 9
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-(Erase the first example from the board image.)

Here'S the kind ,of information they.were
. . known to get from such a flash

(At this point, f£ill im the 3 or 4 pairs of spaces on -

the tower with a very simple function (like one that
adds 3). Allow the students to ask about it.

Sometimes wizards would' test themselves

(and each:-other) just to keep their
skills honed. They'd make 1lightning

strike to change the function of the

tower, and then try out symbols, trying
to guess the function in as few times as
.possible., This kept them busy on-slow
days.” Try it. Give me a number, and
T'11 tell you what output the Tower would
give.

The third example could .be a combinatiorf‘ of the first
two (doubles and adds 3)

Now the fable is left behind, but the questioning
continues for a new function. Have studehts suggest
an input number, and give them the output. See if

- students can give the output. The functions you

choose should be kept simple.

e.g., Subtract 1 .
Double and add 2

Double and subtract 1

Triple and add five.

When most students have unraveled each function, have
one student describe what the tower does.°

TEACHING NOTES

Experts - Some students will ‘See the
relationships much faster than others. ~-aAsk
them not to describe the tower, but designate
them as "experts" or "checkers", and check
guesses from the class with those who believe
they "get it". s

Answers - Be careful to keep those who know
from calling out the rule. Everyone needs to
practice their wizard skills.

Repetition -~ Ask several students about the
same input. Accept answers without judgment.
Merely ask: Does anyone have another thought?
Does anyone agree? When all who wish to have
expressed themselves, record the correct number.

-8—
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e ' - Hints - Some patterns “become more apparent;
when the input is rearranged in numerical}
‘ Students do not generally give inputs;

order,
After they've becomei

in numerical order.
familier with the activity, suggest thag

analyzing the numbers in order reveals useful:
patterns. Rearrange one to demonstrate. i
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INPUT-OUTPUT MAICHINES -

Format
whole class and
groups of four

Time ‘
45-50 minutes

. .J

~  Materials Needed
transparency of
MYSTERY TCWER
overhead projector
transparency of

INPUT-OUTPUT
MACHINE .
OTHER MACHINES
worksheet
DISCUSSION
o T 7" WORKSHEET- - - _
Note: OTHER MACHINES -

is a blank worksheet
on which you or your
students can create
Input-Output #
machines.

~to solve.

. four.

T T . o r

Background

The input-output idea has been presented, and this
day is used for review and to- have students use the
1dea in a cooperative groups of four setting.
Careful introduction bf procedures for setting up and
working in groups ¢f four is agn important part of
this activity. /‘

Purpose

~

To rein?prée the input-output concep

h cooperative group work.

«

4

- To establj‘s

Teacher Preparation o . -
Make copies of the OTHER MACHINES ditto with the
tables filled in with simple functions for students
Some examples: ultiply by 5 and add 2;
multiply by -3 and—subkraet .2; subtract input from 20 ;
(this will be harder). You may also' include one “that .
squares the input and adds 1. You might also choose

to leave one blank and instruct the students to

create cne of their own. .

You should feel free to create additional: machines N
for your students. At times you could present the . ‘
inputs in sequence;' other }:imes, mixed up; other
times, an odd assortment of inputs. You should try
ﬂuse numbers that are easy to work with, either

1 numbers or larger numbers that help students
with the underiying pattern (such as 100 or S0 or
some other multiple of 10). . Be sure You have given e
at least five INPUTS for each machine and do not use : ‘
division, Repetition of examples you may have done
earlier is acceptable.

S - .

Review the ideas in the _unit overview on groups of . ©
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QUTPUT
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Activity
Review

Divide the class into groups of four. &xplain group
procedures to the class. Project the MYSTERY TOWER
on_the board and have students verbalize what they
reca bout the activity. Accept all comments but
try to draw out: :

J ~l. You input a number. and another one
) comes out.
2. It does the same thing each time.

2

By way of review, do another simple  example such as
double and add two. Write in the input values from 1
téo 7. Then write in the output values one at a time
letting students participate as before. Ask about
other inputs such as 20, 13, 10. Repeat an earlier
input to emphasize that the order does not affect the
resulting output. Reinforce the idea that the
MYSTERY TOWER does the same thing to the input each
time.

Turn off -the overhead before erasing the numbers and
explain that from now on, we will use a simpler
diagram (called a table) to record the Input and
Output. Draw a T @hape to separate the two sets of
numbers that are still on the board.

Using this same “Tshape (the tabfe), go through
another simple example (e.g., multiply -by—3 and
subtract 1), drawinjy from students an input number
and recording on che table.a \%ximize student

involvement and reinforce the no-tel rule. Have

someone verbalize the rule at the conclusion.

©

Group of Four Activity

v

In groups, each student writes down an easy rule for
others in the group to discover. Take turns.
Whoever invented the rule makes a table to record
guesses and outputs. When the guessers figure out
the rule, one records it below the table. When ail
have tried this, have each group decide on a rule
they'd like to present, to the rest of the class.
Each group chooses a spokesperson to present the rule
for others to discover.
4 ;

After each group has presented a rule, show class the
overhead of the INPUT-OUTPUT- MACHINE. This is the
modern version of the MYSTERY TOWER.

w13 | 13-




Hand out the worksheet you have prepared and, have

students work individually on solving them either in

class or as a homework assignment.

=

You may want or need ‘to provide even more examples

for students to try, either as a whole class or in
small groups or individually. The students should be
encouraged to see these as a challenge and should
feel comfortable working on them. If your class is
having difficulty, you may want to use the OTHER
MACHINES worksheet to give the rules. and. have them
£i11 in the tables for selected inputs.

Piscussion

Spend some time having the class give each other
hints that .they have discovered that help guess the
rules. This can occur after the OTHER MACHINES
worksheet if the class is doing well or as a
follow-up to the DISCUSSION WORKSHEET if you choose
to use it as a summary task.

Some points that may arise in the discussion are:
- put the terms in order; look for patterns; try a lot
of rules for the same INPUT and check each one on
other inputs. Let students express their ideas in
their own terms.® Try to value each contribution
equally. o




Format
Whole class and
groups of four

Time
two class periods

Materials Needed
. overhead projector

INPUT—OUTPUT MACHINE
transparency

MYSTERY MACHINES
worksheet

EASY SPEAK summary
for reference

EXAMPLES OF
CONDITIONALS
worksheet

WORKSHEET A

WORKSHEET B

MYSTERY MACHINES

Fackground

Tae introduction in this activity of MYSTERY MACHINES
is intended to be a prelude to the =students’

understanding of EASY SPEAK. Easy Speak is a

symbolic language that expresses numerical and
algebraic ideas in a form understood by several
computer programs in this curricdlum, The Strateaies
Unit and the Business Unit follow_up what the
students learn here. Easy Speak "sentences" are a
sequence of statements that create input-output
machines and are written in the form:

CONDITION:
OUTPUT=

The "CONDITION" portion will usually be a statement
involving the input to the machine and the "OUTPUT"
portion will describe the resulting output.

Examples:

1. CONDITION:INPUT<6
OUTPUT=1:PUT

2. CONDITION:INPUT>=6
OUTPUT=10

1. CONDITION:EVEN (INPUT)
OUTPUT=INPUT+1

2. CONDITION:ODD(INPUT)
OUTPUT=20~-INPUT

1. CONDITION:FACT(3,INPUT)
OUTPUT=11

. 2. CONDITION:NOT(FACT(3,INPUT))
OUTPUT=2*INPUT

The richness of EASY SPEAK provides a medium for the
students' understanding and expression of many
mathematical ideas, several of which appear in this
activity. ‘

Purpose

~ To introduce conditional statements using <
(less than), > (greater than), < (less
than or equal to), > (greater than or
equal to), <> (not equal to), EVEN, ODD,
FACT, and NOT.
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Teacher Preparation

Run off copies of the MYSTERY MACHINES worksheet.

Run off copies of the EXAMPLES OF CONDITIONALS
worksheet,

Review the des;c;iptions of < (less than), > (greater
than), < (less than or equal to), [>] (greater than

“or-equal_to), <> (not equal to), EVEN, ODD, FACT, and

NOT in your EASY-SPEAK summary. . ,

———

Te——

—_

-

Activity

Divide the class into new groups of four. Quickly go
over the worksheet from last time.

Project the INPUT-OUTPUT MACHINE transparency on the
board (or draw a facsimile),

Suggest to the class that today's more modern
machines can do what the MYSTERY TOWER did and much
more. Copy the following tables one at a time onto
the projection of the transparency. You may want to
present the output values one at a time to allow
students more opportunity to discover the difference
between these conditional machines and others they
have done previously. Students should be encouraged
to express the patterns and conditions they discover
in their own terms. You may want to create
additional examples of your own for each of the three
types presented in the diagram. An EASY’ SPEAK form
for these tables is in the "Background" section.

Take whatever time wou need to cover "each type of
example. students should see a complete and orderly
table in orier to detect the patterns,

Tell class that fortunately the conditions EVEN, ODD,
FACT (and several other EASY SPEAK -conditions)
require the use of NATURAL NUMBERS, which are the
numbers we use to count the people in this room (1,
2’ 3’ etcxooo) . ' N v

" You may want to try more than one of each of the

three types (EVEN, FACT, <), but keep the OUTPUT very
simple. Descriptions from students will be in
English, and you should begin at this point using the
EASY SPEAK notation so they will see it written
before they have to write it.

Try other examples of your own. Have the students
suggest the inputs .one ‘at a time. Ask how many

»
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inputs they think they will need to figure out your
mystery machine. There is no right answer to this
Guestion., ,

/
Review with them if necessary,/the meaning of EVEN,
ODD, "FACT, <, £y >, 2. '

‘Group of Four Activity -

You will give them the EXAMPLES OF CONDITIONALS
worksheet, and their task is to match a description
with a table. Ther¢ is one table and one discription
that does not match, The group should agree
completely on their choices. .
Give-them the MYSTERY MACHINES worksheet to complete
for homework. '

Worksheets A and B can be used for -additiognal

in-class work or homework as needed after students™

have completed the group activity.

Discussion

Discussion of what students tried and how they worked
together in groups is critical to bring in the
students who are having difficulty and to support
strategies that other students have discovered.

The EXAMPLES OF CONDITIONALS worksheet is an

" “eXcellent opportunit)( to discuss the syntax of the
EASY SPEAK statements they have seen. In particular,

it is a time to clarify the use of NOT as an EASY
SPEAK statement. ‘

Worksheet B provides the opportunity to seek out
different descriptions. Table B on this worksheet is
really ambiguous as to where the two different
conditions take effect., All that you can tell is
that somewhere around the numbers 8, 9, 10, 11 there
is a change (e.g., <=8, or <9 or <10 or <11 will work
as a condition on the smaller inputs). For the
larger inputs, >=i1, >10, >9, and >8 will satisfy the
table. ; .




Format
Whole class followed
by groups of four.
Some groups on
computers,

Time
45-50 minutes.
The computer part
will extend into the
next two days.

Materials Needed
OTHER MACHINES™ -
worksheet
WLZARD" program
PET computers

WIZARD

| Background

It is important to go over the MYSTERY MACHINES
"worksheet carefully to insure that students
understand conditional input-output machines and the
language used to express those conditions. Students
need not be able to write EASY SPEAK statemerits at
this point, even though some of them will. The main
goal here is the understanding and recognition of
conditional in-out tables, The second half of this
period is for students to create their own
conditional machines or to decode the machines
presented to them by the WIZARD program. Students
will earn wizard rankings and collect treasures for
each machine successfully completed.

Individual students will be asked to select the level
of difficulty, but the group as a whole .earns a
ranking and collects the treasures.

Some Notes on the Rules the Wizard Program Creates

The number réquested for level of difficulty (1-4)
sets one of four levels. The two-digit seed number
produces unique rules, unique "locations", and ‘ten
possible treasures. .

Level 1 and 2 use linear rules (y=A*INPUT+B) and
rules involving constants. Level 2 also, uses FACTOR
as a condition. Level 3 adds the possibility of
negative numbers in the ‘rule. Level 4 incorporates
the possibility of simple quadratic (second degree
rules) (Y=A*INPUT}2+B). Since the rules are created
randomly, the higher numbers within a level are not
necessarily in order of increasing difficulty (that
‘is to say that seed number of 86 is not necessarily
more complex than 26).

The two types of scoring are the treasures earned and
a Wizard ranking: NOVICE WIZARD, JUNIOR WIZARD,
WIZARD, MASTER WIZARD. The treasures are earned when
a machine is solved. The Wizard ranking is based on
the number of machines tried, the efficiency of
getting the solution, and the levels attempted. '

[



- To further develop students' informal
understandmg and use of conditional
statements using EVEN, ODD, FACT, < (less
than), > (greater than), <>- (not equal),

.£ (less than .or equal to), and >

(greater than or equal to) .

Teacher Preparation

Run off two copies of OTHER MACHINES worksheet for
each student. Load WIZARD on both computers.

Activity

Have students sit together in their previous groups.
Poll the groups about the MYSTERY MACKINES worksheet
of the previous day. Which were easy? Wwhich were
hard? Try to draw out diffr.cent descriptions for the
same machine, In some cases, you may have to give
another description to show that more than one answer

:is possible.- Pay particular attention to the

conditional statements\ necessary to specify the rule.

Example: FOR MACHINE B, If the ingi: is even,

the output is double the input. If the input

"~ -is_odd, the output is eleven times the input.

- Another description might be.if .the input is

even, the output equals input plus input. If

the input is odd,_ the output is ten times the
inpat plus the input.

Machines A, E, and F are. similar in that there
is a single rule possible for all input. ' Try
to develop the idea of "When does the rule
work?" The sought-after response that matches
the EASY SPEAK language is "ALWAYS".

Group of Four Activity

Hand out two copies of the OTHER MACHINES worksheet
to each student. Have them label one, "COMPUTER
MACHINES" and the other, "GROUP, MACHINES". There are
two assignments which are to be completed over the
next few days.

- 19
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Assignment 1. Each group is to work together to
create four "interesting" machines that involve-
conditional statements. One of these will be shared
with the class at a later time.

o

Assignment 2. Each group is to write descriptions : o
and record the tables for the four most interesting

machines that they solved from the WIZARD program.

They should be sure to record the difficulty. level

and the seed number so that the rest of the class may

try them.

Explain that the groups will be working together for
the next two days. 1In that time, each group will
have time scheduled on the computer to .complete

. Assignment 2, Two grqups should _start on the
computer assignment now and complete Assignment 1
tomorrow. Post a schedule of times. Each group will -
need about half a period of computer time. ‘The
computer activity for the remaining groups will
continue while most of the class works on the next
activity, WIZARD'S WORKSHOP.




Format
Emitire class working
in modified groups
° - of four

-

Time i
Two class periods.

4

Materials Needed

3 or 4 sets of
Cuisenaire Rods

100 cubes

100 beans or
small counters

10-20 small paper
cups (optional)

PET computers

WIZARD program

WIZARD'S WORKSHOP
worksheets

WIZARD'S WORKSHOP
experiments

Note: There are eight
different
experiments.

WIZARD'S WORKSHOP

Background

This' activity presents eight experiments for students
to create numerical patterns and discover the
input-output rules, Six of the eight also provide a
follow-up experiment, "FOR MASTER WIZARDS", which
uses the same materials. The materials used are
important to reinforce the input-output concept and

give the students a firsthand experience in creating -

these "real world" input-output patteins.: Most of
the meterials are readily available. The Cuisenaire

.Rods may be obtained from other teachers or from a

local elementary. school or resource center for the.
short time you will .need them. The two days allotted
for this activity gives time for the remaining groups
to work with the WIZARD program.

»
" Purpose

=~ To provide concrete experiences creating and
solving simple functions.

Teacher Preparagion.

Run off back-to-back copies of WIZARD'S WORKSHOP
worksheets. Two per student should suffice.

Run off 3 copies of each of the WIZARD'S WORKSHOP
experiments. These pages are designed to allow you
to ditto them onto 5x8 cards. Otherwise, you could
run them off on regular paper, and then, mount each
one on card stock.

Arrange the materials on a table or counter with the
appropriate exgeriment cards nearby. )

-19-
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Activity

”

Have students sit together in their groups.

Remind the class of the schedule for the remaining
groups to complete the WIZARD program. The groups
that did Assignment 2 last tSime should complete
Assignment 1 before going on to the experiments, s

Nescribe the Wizard's Workshop process, showing them
che experiment cards and the worksheets. Explain
that they will be working in pairs from their groups
and that they should procede at their own pace, being
sure to record the resuvlts for each experiment.

. Students may have a tendency to speed through the
experiments without checking their conclusions on
larger input numbers. The criteria question-for—each—=
experiment is marked with an asterisk and intended to
check students® grasp of the underlying rule. You
chould circulate while the students work and watch
for instances of premature conclusions. You may
choose to present all eight experiments at once or T
hold back half of them to be introduced at the
beginning of the next day. Students may not have -
time to complete every experiment.

> Point out that some experiment cards have two
activities: a regular experiment and a Master
Wizard's Experiment. Each experiment has a criteria
question that is starred (*), and that the same

. question applies to the experiment for Master Wizards
at the bottom of most cards. . oo

The experiments are designed to be self-explanatory,

but it would be useful to have the titles listed on

the chalkboard so students can decide which to do

next while still seated. °
Answer questions. Ask pairs to decide which
experiment they will try first, then go to work.

(What happens if not enough materials are available?
Discuss that with the class.)

Circulate while students are working. Interrupt work
before the period ends so students have time to . -~
-— - . return agll materials. They save their worksheets,

This entire procedure is repeated the following day.
Some time will probably be available at the end of
the next day to summarize, share results, and give
feedback.

2a
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Discussion

The results of the different experiments can be
discussed with the whole class, Particular attention
should be paid to using the materials to check table
entries. Two of the master wizard experiments,” (BEANS
AND WAYS and STAMPING -RODS) dre quite difficult in
that they involve complicated rules. The discussion
of the two "Group of Four" worksheets should follow
from the presentation of student's work. .Have a
group present their "best" conditional machine for,
the whole class to attempt. Have them present enough
of the table for the other groups to work_on. Do
this several times. It is not necessary to have
every group present at this time. Have the groups
describe how they "got it". You could also at this
‘ pcint write EASY SPEAK descriptions of ‘those rules
presented either as a whole class or in small
groups. Follow a similar procedure for interesting
solved eXamples from the WIZARD program. If you
don't insist that they use solved examples, the class
may be involved in mathematics above their level.
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THE HUMAN COMPUTER

Background

Having been introduced to EASY SPEMK statements in
- . the MYSTERY MACHINES activity, students will now

Format . create their own mystery machines.,. This HUMAN
Whole class and ~ -COMPUTER activity provides students with the
groups of four experience- of writing conditional statements in EASY

SPEAK. . Students will need to write EASY SPEAK

statements in order tc create machines on the

. .concluding -computer activity for this unit. Writing

Time : . ‘c.:ondit.:iopalostatemenps is also needed for other units
Two class periods 1IN this Project.

.

%

Materials Needed Purpose . .
uters . ) . s
PEASYm cg;gAK program - To practice writing conditional statements in
EASY SPEAK summary’ ' the syntax of the EASY SPEAK language. ,
HUMAN COMPUTER . .
worksheet - To gyaluate ; other glugents' conditional

- To introduce the EASY SPEAK slmmary page and
the EASY SPEAK program.

Teacher Preparation

Review ”the EASY SPEAK statements used so far. [Ioad
the EASY SPEAK program on both computers, *

A : e

Run off copies of the HUMAN COMPUTER worksheet and
' the EASY SPEAK summary page for each student.
Load EASY SPEAK program into both computers,
- J
Activity
Review ) '
Divide the class into groups of four, Have students
take out the EXAMPLES OF CONDITIONALS worksheet from
their folders. Tell them that the exact form in
which the conditional statements are Wwritten is
~22-"

- : .
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important in order to have the computer understand.
As a check, you may have students write the

&-.conditional - statements for the unmatched table (table

D), or you can write the description of any other
tables as a group.

Explain that the computer understands EASY SPEAK but':

- that each statement must be very carefully written,

Two rules that have bkeen assumed up to now are
important to point out:

1. The machine must know what to do with ANY
output. i —‘
2. The machine must have only ONE olutput for a
given input.

Write these two rules on the board and explainrto -the
class that the intent of the two rules is that there
will be exactly ONE input for ANY input. Examples of
conditions that do not satisfy these two rules would
help demonstrate their meaning. Picking an input for

which the output is ambiguous will demonstrate to the

class why these examples violate a rule.

Examples of Improper Machines:

g

1.CONDITION: INPUT<10
o OUTPUT= INPUT + 2

. 2.CONDITION: INPUT>S
OUTPUT= INPUT + 6

or -

"1.CONDITION: FACT(3,INPUT)
OUTPUT= INPUT + 1

2.CONDITION: FACT(5,INPUT)
OUTPUT= Input + 4 .
or

1.CONDITION:,, INPUT>9
OUTPUT™= 8

| . 2.CONDITION: EVEN(INPUT)
) OUTBUT= INPUT

25" '




Group of Four Activity : R

Each student individually completes the HUMAN.

COMPUTER worksheet. Questions one and two can be
checked by the group or corrected later by the
teacher. Question three is to be used by the human
computer. Each student will have a turn to be the
human computer and will give output requested by the
other three. Their task will be to discover what
EASY SPEAK statements the computer is using. When
they think they have the same statements, they should
write them down and then check them with the human
computer. If they are not exactly the same, the

"whole group should check to ‘see"if- thenew-statements

do exactly the same thing. If they did not correctly
solve the human computer's problem, mark it with a
star. These starred problems may .be looked at
separately or used in the closing discussion.

Hand out copies of the EASY SPEAK summary and have
studerits go through with you marking those. items that
have been used so far. Tell them that the EASY SPEAK
program can use all of them, but they must be written
carefully for the computer to understand.

Demonstrate Easy Speak Program

The last ten minutes of class, or during the next
class, write a simple EASY SPEAK machine on the
chalkboard. Have the class gather around the
computer (a student may be designated to operate the
second computer)., Demonstrate the EASY SPEAK program
options to the class. Note the choices available.
Select "CREATE A MACHINE" and type in the machine

from the chalkboard. As you type in the- CONDITION .
«ad then the OUTPUT, point out the blinking "T" which-

appears after you press RETURN. This indicates the
machine is thinking about your statement. Tell the
class there is a maximum of five statements allowed.
When you have completed your machine, you should
return to the menu. Select "RUN THE MACHINE" and try
several INPUTS. If your machine is .not carefully

constructed, the computer will tell you when it comes -

upon a problem. If a problem exists in your program,
you will need to ‘return to the MENU and select the

"EDIT THE MACHINE" option and correct the error. You'

can change the statement the cursor is indicating or
erase the statement completely with "ghifte".

20 -




Discussion

As time permits, probably the second day of this
activity, discuss the human computer activity. You
may correct the worksheet at this time. A good
discussion pnint would follow from the human computer
machines thac were not correctly solved (they were
marked with a star). This is also a chance to
explore the use of other EASY SPEAK statements frdm
the SUMMARY SHEET. ’




Format
Whole class and
individual group
computer time

Time
half a period as a
group‘and several
days of individual
computer time

Materials Needed
PET computers
EASY SPEAK program
EASY SPEAK worksheet

EASY SPEAK
Background

This is the concluding activity for this unit. The
use of the EASY SPEAK program and the EASY SPEAK
SUMMARY will permit students working in pairs to
create mystery machines as well as having them try
mystery machines created by students in other classes.

Purpose

s

- To have students create their own conditinal °
INPUT-OUTPUT machines using the EASY .

SPEAK program.

- To check students' .understanding of the
syntax of the EASY SPEAK language.

- To have students save and retrieve EASY SPEAK
programs through the NETWORK.

Teacher Preparation

Run off copies of EASY SPEAK WORKSHEET for each
student.:‘

Load the EASY SPEAK program into both computers.
Prepare four problems to present to the class as a
review, Two of these should be EASY SPEAK
statements; students will construct a table. The
other two should be tables; students will write the
EASY SPEAK statements. Preselect a machine from the
Network if you are going to demonstrate NETWORK EASY
SPEAK.,

EXAMPLES

1, CONDITION: FACT(6,INPUT)
OUTPUT = 100-INPUT

2. CONDITION: NOT(FACT(A,INPUT))
OUTPUT = INPUT+7

1. CONDITION: (EVEIN(INPUT)) AND (INPUTX10)
? OUTPUT = 2¥INPUT
2% CONDITION: - (ODD(INPU,T)) AND (INPUTX10)
OUTPUT = 3*INPUT
3. CONDITION: INPUT>=10
OUTPUT = 10 '

9
-

3
«
co
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INPUT | OUTPUT
3 2
4 3
5 4
6 19
10 31
11 34
12 36
25 76
INPUT OUTPUT
8 65
6 b9
7 56
5 40
3 24
9 72
1 8
2 17
4 33

Examples of tables you could use are in the margin.

Set up a schedule for computer use that will start .

halfway through this period.. Pairs of students will
need to work for about 20 minutes on the computer
using the EASY SPEAK program. .

NOTE: If students will be saving or retrieving
programs, they.will need to work on the computer
that is connected to the NETWORK.

Prepare material from the regular currxiculum for the,

class to work on after .completing the EASY SPEAK
WORKSHEET.

Activities
Review

Begin by asking the class to recall as many items from
the EASY SPEAK SUMMARY as they can, Write the 1ist on
the blackboard.

Present your first prepared EASY SPEAK statements and

ask the class to give you the output for input that '

you select. Maximize involvement by asking several
people about the same input.

The second example is not difficult, but the three
conditions should be checked with the class to show
that there is exactly one output for any input. 1If
you plan to demonstrate te the NETWORK retrieval of an
EASY SPEAK program, select one before class that you
feel the class can solve. Some NETWORK programs are
complex and should be avoided as' first examples.

Present your ' prepared tables. Students may want to
suggest more inputs to help them determine what the
EASY SPEAK statements might be. Have several students
write the EASY SPEAK statements on the board. Ask the
other students to check the table against the
statements. Seek out different statements where
possible,

-
>

E 4

Using Easy Speak

Type in one student's statements to demonstrate how to
begin- the EASY SPEAK program. After typing it in,
return to the menu and select "RUN THE MACHINE". (The
Demonstrate Easy Speak Program section of the previous




act1v1ty describes some details about running -and
editing your machines,) Ask about some larger
numbers. There is a five statement limit for EASY
SPEAK programs. This will generally not be a problem
for students’ work.

Network Easy Speak

.

" As a further example, use the computer connected. to

the NETWOKK to retrieve your pre-selected machine.
Explain to the class that other students have saved
their EASY SPEAK machines and that you will now pick
one for them to try. .
select "LOAD- A MACHINE" and follow the procedures to
enter the machine youd have pre-selected from the
NETWORK.  Select "RUN THE MACHINE" and have students
as a whole or in small ‘groups work out the selected
machine. Let them suggest inputs and have them write -
out EASY SPEAK statements when they think they have
it. You could then select either "TEST YOURSELF ON
THE MACHINE" or "EDIT THE MACHINE" to check their
results,

NOTE: A list of "Network Programs—to Try" could
be posted as a starter for students. Students
may add to the list if they write or find one
they think is interesting. S

Set the schedule for computer use and have the rest of
the class begin the EASY SPEAK wo'ksheet, ,

Discussion

After each pair of students has had a chance to work
through the EASY SPEAK program to ‘write programs of
their own, take some time to have students present
examples of their work from the worksheet, or examples
they select from .the NETWORK. - The discussion might
now extend to the possiblé uses of additional EASY
SPEAK statements, which can be found on the _EASY SPEAK
SUMMARY sheet.
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INPUT - OUTPUT DISCUSSION WORKSHEET

Do thése ‘examples:

A B c

- o
INPUT - OUTPUT INPUT OUTPUT . INPUT OUTPUT '
1| 2 ‘5 4 11 3 13
2 5 6 | 15 2 9~
3 | 8: 2 7 c 6 | 25
6 {1 1| s ’ 8 | 33
5 1w 3 9 '10 41
6 |17 s | 13 1{ s
7 |20 - 10 23 4 17
4
The rule is: The rule is: ‘The rule is:

Make a list of hints you can give someone (without telling the answer) to help them
discover these rules.

List other hints you know about. 35




™} oour
1. 7
2 9
3 11
4 |13
5 15
6 17
IN } ouT
11 2
2 4
M| 6
4 24
5 | 30
.6 |3

IN_{§ OUT
5 |15
6 14
7 |13
- 8 12
9 11
10 10

MYSTERY MACHINES -

-~

—\

MACHINE B

A\

)

MACHINE F

IN

O30 U hHwWw

orT

22

44
10
66

OUT

11
14
17
20
23




E X AMPLES OF

CONDI'TIOMALS

Listed be1ow are six sets of conditional statements in EASY SPEAK and six

tables.
'numbered statements,

II, . Iv,

_CONDITION:

I ' III.

INPUT > 6—_ v,

OUTPUT= ZO-INPQT.

CONDITION: INPUTS 6 —
OUTPUT= 2*INPUT-1 -

CONDITION:
OUTPUT= 8

EVEN(INPUT) B

CONDITION: ODD(INPUT)
QUTPUT= INPUT45

CONDITION: FACT(3,INPUT) VI.
OUTPUT= INPUT*INPUT

CONDITION: NOT FACT(3, INPUT)

OUTPUT= 3*INPUT

In the spaces below, write the letter of the tab]e that matches the
One of the six does not match,

v.

VI,

¢

CONDITION: EVEN(INPUT)
OUTPUT= INPUT-1

CONDITION: - ODOD(INPUT)

. OUTPUT= 13-INPUT

Q ‘ A
CONDITION: INPUT< 6
OUTPUT= 3*INPUT

CONDITION: INPUTZ 6
OUTPUT= INPUT*INPUT

CONDITION: FACT(5,INPUT)
0UTPUT= 2*INPUT+2

CONDITION NOT(FACT(S, INPUT))
OUTPUT= INPUT+7

/
A B " C D B F

INPUT OUTPUT  INPUT OUTPUT  INPUT OUTPUT  INPUT OUTPUT  INPUT OUTPUT  INPUT OUTPUT

3 5 rF 3 2] 8 b | 8 2 | 1 1] 8

N ? .2 6 3 8 5 10 6 5 . 2 9

5 9 3 9 b 8 6 12 1 12 3 10

6 1 b 12 5 10 7 14 b 3 b n

7 13 5 15 6 8 8 16 5 8 5 12

8 12 * 6 36 7 12 9 13 9 L 6 13

9 1 7 21 8 8 0] 14 3 | 10 7 10
10 | 10 8 | au 9 | b m| s 8 | 7 8 | 15

1 1.9 9| 8 ° 10| 8 121 16 - 7' 6’ 9o | 16

|




WORKSHEET A

Complete- the table for each of the following EASY SPEAK prograus. ¥
A. 4. 'CONDITION: ALWAYS "B. 1. CONDITION: EVEN(OUTBUT)
OUTPUT= 3*INPUT+5 OUTPUT= 2*INPUT-3 '
INPUT OUTPUT ‘ 2. CONDITION: - ODD(INPUT)
1 OUTPUT= INPUT+13 '
. 2 INPUT _OUTPUT
T K 6 .
L ’ 7 i .
5 ' 8
6 9
7 _ 10 - .
8 m |’ '
12 S
- ‘ 13
. .
C. 1. CONDITION: INPUT < 6 D/~ 1. CONDITION: FACT(3,INPUT)
OUTPUT= 30-INPUT OUTPUT= +
-2. CONDITION: INPUT > 6 2. CONDITION: NOT(FACT(3,INPUT))
OUTPUT= INPUT-4 | ’ OUTPUT= 5°INPUTH1 ,
3, CONDITION: INPUT=6 " INPUT OUTPUT '
OUTPUT= INPUT®INPUT . "9
INPUT OUTPUT 2
8 3 B |
3 ’ L b ' '
6 5 )
5 6 .
9 7 ) )
2 8 toea
15 S ‘
i
.




. WORKSHEET B

Write an EASY SPEAK program for each table.
(HINT: You can use < ,<=, > , > =, 00D,.EVEN, FACT, NOT, +, *, - )
5

A.  INPUT OUTPUT . B. INPUT OUTPUT
. b 6 8 5 21
5 8 ' 6 26
, 6 | 10 7- 1 3
7 12 : 8 36
.. 8 | 17 | - 11 30
9 16 12 33 T
do | 15 13| 36 '
20 | 5 25 | 72
~ .
1. CONDITION: 1. CONDITION:
) OUTPUT= OUTPUT=
2.  CONDITION: CONPITION:
) oUTPUT= ‘ TPUT=
. C. INPUT OUTRUT f _ D. INPUT OUTPYT
1 29 : IR B
2 28 - v 11
5 15 ' 130 1 g
6 2 ' \ A "0
7 23 ‘ . 10 28 .
12 | 18 3 11 :
20 60 - L
2k 6 , x 81 a2
25 75 . / . 6 16
- 4.  CONDITION: ' 1. CONDITION:
OUTPUT= ) . " OUTPUT= : )
2.  CONDITION: 3 2.  CONDITION: N

OUTPUT= ) a UTPUT=
_ . z .

Q 1
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EXPERIMENT TITLE

WIZARD'S WORKSHOP

EXPERIMENT TITLE

TABLE

TABLE .
DESCRIPTION DESCRIPTION
OF TABLE ‘OF TABLE . -+
/S
*CRITERIA QUESTION *CRITERIA QUESTION
FOR YOU GET FOR YOU GET
EXPERIMENT TITLE EXPERIMENT. TITLE
TABLE TABLE
DESCRIPTION DESCRIPTION .
‘ OF TABLE OF TABLE

*CRITERIA QUESTION
FOR YOU GET

*CRITERTIA QUESTION
FOR__ YOU GET




- “ WIZARD'S WORKSHOP

CUBE TOWER PAINTING' o _ MATERIALS: . _
: i 10 or 12 cubes  -!
With the first tower DON'T With the second t&er How many squares for
- there .ara 5°' squires ‘COUNT | . there are 9 squares the 3rd tower? 4th?
to paint. . THE to paint. Make a table.

) L .
N 3 . P
- /

” - . /

(4 sides and the t9;7

-

'éuppou you built the 99th tower. ' S \

Suppose you had to paint each square on the tower. -
How many squares would you have to paint?

- POR MASTER WIZARDS

The fir;iz tower is'the same,
but for each succeeding tower .
you add two cubes’ “o be painted.

- @ P A .

_WIZARD'S WORKSHOP - _ 4

BEANS AND WAYS . . ‘ MATERIALS:
: 10 or 12 beans

(or counters)
2 cups or squares

(' 4 | _ ’ ’ : drawn on papef

With just 1 bean, With 2 beans, you can put How many ways for
thexe are 2 ways " them into the containers 3 beans? 4? Make
to put it into 3 different vays, a table,

the containers.

ral eel | Bé.;vs ugs
ool 2 | 8

*Suppose you had 50 beans. ; ' 53
How many ways could you .

put the 50 beans in the N ;
containers? ' . 41

FOR MASTER WIZARDS
All is the same, except that there arxe three containers.

Q
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? WIZARD'S WORKSHOP

SECTIONS ON A LINE

With one point, you With 2 points, there Continue making |§o1nts
would have 2 sections would be 3 sections. “and counting sections.
. 14
L ) ~ Poiv TS ISEeTi oS
| a//:,/"/////f) "/,J/”//c///’/’ ) U . 5ZL
. . S\ . -

-

*If you put 20 points on a line segmént, how many sections would you count? '

FOR MASTER WIZARDS :
Instead of points, you draw circles (the sides don't touch)
How many sections would yau count?

{E not a'l'lo_wed , m\olgay—? O O . -
- e "

A
Y

WIZARD'S WORKSHOP

. STAMPING RODS MATERTALS .

: 1 rod of each color
Suppose the white Cuisenaire rod were a rubber stamp.

It would stamp a shape 1ike this: n How many stamps would- it take to. cover each

of the other rods ?

QONTINUE THE STAMPING.

The white rod The red rod "ROD ) STAMPS [ s
takes 6 stamps. takes 10 stamps. I-vhite '
2~red 6
. 10
@ 3-light gr,
i A 4-purple
(Don't forget /‘ [ 5~yellow
the bottom!) .~ 6~dark gr.
7-black
- 8~brown
*Suppose you had a rod 32 units long; 9~blue
how many stamps? l0-~orange
FOR MASTER WIZARDS:

Instead of starting with the next rod, you pretend

to glue it to the previous rod (s): EEU j/[—’
éa ...etc.

G 5TAMPS |4 STAMPS

1st an

42 R




L ) WIZARD'S WORKSHOP

- ~

-

~ * ' . - v ° ®
A ROW OF TRIANGLES I -

»

- WITH 1 TRIANGLE, ' WITH 2 TRIANGLES, WITH 3 TRIANGLES,
. THE PERIMETER THE PERIMETER IS, THE PERIMETER IS
IS 3 UNITS. 4 WITS. 5 {UNITS.

CONTINUE THE
EXPERIMENT,

@

’ N ) Tri= ~peri=
: ) angles . meter - .
~ \ ‘ ' 1 '
B 4 -

1
2
3.
. ) _ . [
*If you lined up.100 equilateral triangles in a row
vhat would the perimeter measure? . ( /\/\/\/\A . )
FOR MASTER WIZARDS: o "
Instead of triangles, use regular hexagons. ' )
: WIZARD'S WORKSHOP
A ROW OF SQUARES
WITH 1 SQUARE, - WITH 2 SQUARES, WITH 3.SQUARES, CONTINUE THE
THE PERIMETER THE PERIMETER THE PERIMETER IS EXPERIMENT.,
Is 4 UNITS. ‘IS 6 UNITS, 8 UNITS.
; ) - N + : — . Squares  Perimeter
- ” ) . b ¢ . l - .4
- L o . < . . y R ‘_ ) 9 » ﬁ
:h —e $ . 2 L4 } | y ; 2
. . . R —
*I1# you lined wp 100 squares in a row ( i . .’ ) . what would the
perimeter measure? ° :
FOR MASTER WIZARDS: L .

Instead of ,squares, use pentagons.
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. WIZARD'S WORKSHOP ) -

SQUARES FROM SQUARES

-
o—

(For a shuare For a side of For a side| Continue the
: with side 1, 2, the peri- of 3, it's experiment,
the perimeter meter is 8. | 12. -
is 4. |

- leNery | peRl- | - -
i OFSIpE | METER

- 1
N | | 8
; - | 3

*FOR A SQUARE OF SIDE 47, WHAT IS THE PERIMETER?
.FOR MASTER WIZARDS ‘ ' .
INSTEAD OF FINDING THE PERIMETER FOR EACH SIZE SQUARE, FIND THE AREA.

WIZARD'S WORKSHOP

PAPER FOLDING

With 1 fold, With 2 folds,
you would have you'd have 4
2 sec.ions. sections. -

‘Make a table. Con-
~tinue the folding.:

FoLDS | SECTIONS

0| 2
(Qeﬁou..o EACH ‘nmE) 2 E{_‘E

*IF IT WERE POSSIBLE TO FOLD THE PAPER 11 TIMES, HOW MANY SECTIONS WOULD
YOU HAVE?

Q 4 “l.
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EASY SPEAK SUMMARY

<

equals’

+ addition = _
- subtraction < less than
. multiplication > greater than.
/ _division. <= ‘less than or equal to
4 exponentiation >= greater than or equali to
: <> not equal to
_ o . ODD (INPUT)
EVEN - EVEN (INPUT)
ALWAYS . Is always true.
NEVER Is never true,
FACT FACT(5,INPUT)
Will be true if' 5 is a factor of.the input.
NOT " NOT(INPUT < 10)
Change the truth value of the statement. ~
AND ' {5,INPUT) AND (EVEN(INPUT))
OR (EVEN(INPUT)) OR (5 < INPUT)
SQR SQR(9) " SQR(INPUT)
SQR(9) gives 3, the square root of 9.
INT INT(4.2) INT(INPUT/S)
INT(4.2) gives the value 4
RMD RMD(8,3)
. RMD(8,3) gives 2, the remainder of 8% 3.
MAXIMUM MAXIMUM(INPUT,10)
MINIMUM MINIMUM(INPUT*3,20),
LCM, LCM(4,6) LCM(INPUT,24)
LCM(46) gives 12, the least common multiple of 4 and 6,
GCD GCD(INPUT,5) = GCD(20,8)
GED(20,8) gives 4, the greatest common divisor of 20 and 8.
RANDOM RANDOM(2,10)  RANDOM( INPUT,20)
RANDOM(2,10) will randomly pick either
Q 2, 3, b, 5, 6, 7, 8, 9, or 10.°
ERIC :
45 -




HUMAN COMPUTER WORKSHEET

Y

1. COMPLETE THE TABLE. | INPUT OUTPUT
1. CONDITION: FACT(4, INPUT) 3 |
OUTPUT =  INPUT -3 - .
' 2. CONDITION: NOT(FACT(4, INPUT)) 7
GUTPUT = 25 ~ INPUT T
6
8
20
9
16
2.. WRITE THE EASY SPEAR STATEMENTS ' INPUT OUTPUT
FOR THE GIVéN TABLE. ~ 3 7 <
1. CONDITION: \ 4 6
OUTPUT = ‘ , 5 11
2. CONDITION: “ L 6 8
OUTPUT = 7 15
8 10
9 19
10 12
11 23

. 3. WRITE EASY SPEAK STATEMENTS FOR A MACHINE FOR YOUR GROUP TO TRY AND DISCOVER,
DO NOT USE ANY NUMBERS LARGER.THAN 10 IN YOUR STATEMENTS.

1. CONDITION:
OUTPUT =

2. CONDITION:
OUTPUT = .




EASY SPEAK WORKSHEET ' e T

Write EASY SPEAK statements of your own that use the items given. (You

|
may use additional items.} Write your statements carefully and neatly, . |
using the correct EASY SPEAK form.

* |

I 8 This machine should use: Write the table, too.
, +, EVEN, 8, = : INPUT . QUTPUT

1. CONDITION: 4 .
OUTPUT= :
2. CONDITION: i
OUTPUT= 20
21

II.  This machine should use; . - | Write the table,

FACTOR, 20-INPUT, 11, *

INPUT _ QUTPUT

1. CONDITION: 2
OUTPUT= 5

6

2. CONDITION: ] 7
0UTPUT= :

. 20

ITI. This machine should use's

- Write the table.
219<=s*9 -y T )

INPUT _ QUTPUT

1. CONDITION: .‘ 2
0UTPUT= 2
) - 5
2. CONDITION: 30
. 40
QUTPUT ‘ 2 |
IV.  This machine should use: Write the table.

>, INPUT-2, *, 12 INPUT __QUTPUT

1. CONDITION: ;g
QUTPUT= ' ' ' 30
: * 40
2. CONDITION: 18
. : 24
OUTPUT - | 150

) 4 v
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WIZERD 1. =

READY. ‘ .
REM MATH ,
GOSUE 1408, INIT :GDSUBSERE, OPEMING GRAPHICS :IF FHGKTHTHEH11Z@ EHD
GOSUE20ad , FRERER. WARMIMG
GOSUBZ260 . GET HAMES :GOSUE248@ ,RULES
FOR: JRHY=1 T0Q 2@
.GOSUBZERE,PICK NAME :GOSUB220E& GET SEED/MACH.
1@e@ :IF ESC THEM113@
1aT@ :PRINT"DQ" :FOKE CR ;12 :i=1@:Y=18:G0SUBSS00 sPRINT“AUAY LE Gat"
{aSE RS=S :GOSUBRSERR :PRINT D" ; :G0SUBE20@ PRINT MACH
TFOF TRELE=1 TO 35S
11E3 @ GOSUBRSERE, IMPUT .GUESS, QUIT
1i1R z:0M TYPE GOTO 1139.113@.11358
1125 @3 :GOSURS28@:GOTO 11 _
s : :GOSUBR4AE : IF FF=1THENFF=0:G0TO115@
1148 2z :GOSURISBE: GOTD 1188
1158 s s s TRA=3S :MEKTTA:GOTR117A
1168 (NEXT TRELE :Ch=1:G0T01838@
b= sHERT JRHNY
GOSUR2S9E EYALUATION :POKE144 P EHD ‘ i
PRIMT"T" :POKE CR,1Z:FRIMT"GOOOBYE!" :POKE144 P :EHD
REM##PLACE DATA )
OATA PERCEFUL ,TRANGUIL ,CALM, THREATENING ,CREEPY
OATH HAZARDOUS . DANGEROLS . TREACHEROUS ,PERILOUS . DERDLY
ORTHA HAUMTED , EMCHANTED -MAGIC, GLUMIMG  FROZEN
OATA HUGE ,GOLDEN ,MYSTIC. MYTHICAL (MYSTERIOUS
OATR CAYE .STRING OF PEFRLS.BEE HIYE.BQx OF BAND AIDS . DESERT .G0OLO HUGGET
DATA GROTTO, TREASURE CHEST.MARSH,HUGE DIAMOMO,CASTLE , "RUBY RIMNG
DRATA LIGHTHOWSE,MAGIC LAMP, SWAMF GOLD CHARIN ,GRAYEYARD, CRYSTAL EALL S
DATA GALLOWS . TIME PORTAL
REM#®IMNIT
PRIMT"J"CHR$ 1420 :POKESI4E8, 14
14208 01 NAME$CE) ,FUNSC21) ERRM$C28) , INPTL25) ,SEED 2@
1428 D$="!nBHEEBEEEEEHHEMREEEDEE&EP:DEFFNQ(T)aPEEK(151)=30RPEEK<151}=4
1448 DEF FNES(C>=§((PEEK(151)8150RPEEK(151)=64)RNDPEEK§152>=1}0RFHQ{T}>
145@“GOSUBISBB:Z=RND€-RND<B}):R$=CHR$(13}:CR=$94SS:S=253:CH=1:SND=1.
1468 P=PEEK{S227 5:P=d—83#{P=1?@0RP=29)—49#£P=21@}}:POKE144,P:P=P—3
1478 RETURN : .
1600 REM##SETUP FUNCTIONS
1§10 DATA A1l ,RSS,.B14,E45
1520 DATA A22,B15,C14,041%, 051K
1630 DATA RA33.R65,B25,C52K,C43X,D52K D425
1640 DRTA AT7.B46X ,CH6K, 083K, D435
1658 FORI=0TOR9 :READAS :NEXT .
15660 FORI=ATO28 :RERDFUNSZ I) sNEXT ) .
1678 RETURN )
2008 REM##PREREQUISITE MWRARNING .
20810 FOKE CR,14:PRINT"IN®la—~!!.eoseeo.. 2000 IF FNES(C) THEH202
2020 PRINT"#_— [, =M. - | Le??!!
2p2@ PRIMT"MaDELF YOU HAYE MOT SEEM THE & W~ | IT07-
2048 PRINT"MO-e#_— WILL QOYERPOWER YQU....
2850 PRIMT"MSRF wOU HAYE NOT SEEN THE =~ Wl - | e |2
ZHSA PRINMT"®-et_— WILL BOGGLE YOUR MIMOU!l....
SETA AS=2 :G0SUBIREE : =0 :¥=22 : G0SUBSSAA :COSUBSSRR : IF EaC=1THEHZ1Z@&
223@ POKE CR,12
45
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FRIMT" Jeisfelelelolelelellety' 0l ARE ENTERIMG THE MAGIC MWORLDM! M

FOR I=1TOSE@:HERT :A5=3 :GOSUBIOARA ii=@ 1¥=21 : GOSUBSSEG : IF FNA«TY>THEM1 19@ END
GOSUBSERE \

RETURM ‘ ’ R
REM##5ET HAMES | :

POKE CR, 12 :PRINT"Ilalallel” : IFFMESCCY THEMMASS 1)=" 1" :30T0239@

PRIMT"TYPE IM THE MAME (AMD PREZS HRETURMMY"R$"MFOR EACH PERSON IMN YOUR"

PRIMT" GROUP."RF"PFRESS QLHIFT &M TO GO OH. sl : AS=4 :GOSUESQES s FORI=1TOS
tFRIMT"HAME" I"MN: ""B$="“'UD-UBU29@ IFLEH(B$D=@ QRBs="8"0RE$="-"THEMN227a
:IFLEH(B$)=01 ORE$="§"ORBE="THEN2Z ‘ '

tHAME$CI 0=EB$ s MEXT 1 sMBIG=E:60T02354

HEIG=I : IFB$="~"THEMHAMES$: I y=STR$: 1) :GOTOZ396

IF IZ>3THEWZ23@

PPINT"S"' OKE CR,14:0M I GOQTO2210,2208,23c0

MAME$=CHR$: 128 OR ASCIMA$I 1) )+RIGHTSCNAS: 10 LENCMARECL D=1

PRIMT"J" sw=@:Y=18::530SLIR2200

PRINT" U ARE “ERY BRAWE. “:NAME3:" ."R£"¥ TO TRY THIS ALOHE!

PRIMT"® QU HAYE OHE MORE CHRHCE.R"R$"—0 YOU MANT TO GET HELF ":
AS=13:6005UB9a0@ : GOSLETSA0 : IF YES=1 THEH PRINT"ﬂﬂﬂﬂ":PUKE CR,12:00TO229%
GOTOZE3a

PRINT " Ialaislelsl MLY TLIQ TPH'ELEPﬁ’ |HERE "3 SAFETY IMM"RE"HUMEBERS, BUT »ou":
PRIMT" HAYWE DQECIDED TO THFEQ"P$”H CHAMCE. "R+" e, . . . PROCEED. . . . Blsix]e]
AS=1 :GOSLERHA s GOSUESSHE &

RETURH

REM##RULES °

POKE CR.14:IF FHESCL»THEMZ2SSG

PRIMT"Jommo- «d_— IS F JOURNEY." ~
FRIMT"Y “HCH PLACE YOu COME TO WILL PRESENT"

PRINT"YOU WITH A MYSTERY MACHIME. QL MRy

PRIMT"IMPUT AS MAHY HUMEBERS Fs wou LIKE."

PRIMT" 2} oHEM ¥OU ARE READY TO GUESS, THE"
FRIMT"MACHINE WILL ASK 'vOUr FOUR QUESTIOMS. "
PRIMT"% - F vOU GET THEM ALL RIGHT Yau wILL®
PRIMT"MIN A TREASURE."

PRINT"®' -F ¥YOU GUESS AND MISS YOU WILL LOSE"
FRINT"A TREASURE, " -
PRINT"Y U MAY AT ANY TIME LEAVE THE PLACE"
PRINT"YOURE IM AMOD GO ON TO AMOTHER." :AS=5:G0SUBRSQ3A
X=0:Y=24 : GOSURS29A : GOSUBRSSAR

RETURM . :
REM##PICK 8 MAME ,

NAME=MAME+1:IF NAME=>HBIG THEM NAME=1

@ NAME$=MAME$:NAME? :

RETURM :

REM##GET SEEDAMACHINE

PRINT"J" :POKE CR, 14 :PRINT"2IY, ";:ESC=0

PRINT CHR#${128 OR RSCCMAFCNAY Y Y+RIGHTSCHASCNAY , LENCNASCHAY y=1 7
PRINT"® “URMEY ONLARD! !

PRINT"3 QU WILL BE TRAMSPORTED TO A MYSTERYY PLACE!"
IFJR> 1 THENPRINT"M(TO QUIT AND SEE YOUR SCORE, ENTER Hem)"

"PRIMT"® ~HQQSE A LEVEL QF DIFFICULTY FROMY Q {EASY> TO 9 (HARD!» "

AS=1 : 50SURS80@ : L=0 : GOSUBT &R : IFNM$="Q" THENESC=1 : GOTO237@
PRIMT"2.Qb PICK H LOCATION FROM 1 TO 1@@ " 2:bl=IMT(NM+.5) : IFWM13>9THENM1=9
AS=7: UDQUBQGG@' 2 sGOSUBVERE@ s IFNM$="1Q" THENESC=1 : GOTQ297Q
MM=NM+CNM=>1 INT(NN’i@).IFH;)BTHENNE—Q
bi2=IMT {MM— H2#1@5 IFW3SBTHEMWN3=3
SEED=100#bi1 +1 Q¥LI2+bI3+1
MACH=1-{SEED>399)~({ SEED>E93 )~ (SEED>299
RESTORE :FORI=ATQO b1 :READ PLACES$ :HEXT
RESTDRE:FDRI=@TDS§REHUH$:NEHT:FURI=@TUH2:REHDH;$:HEHT:PL$A1J=PL$+" "HhiZE

49
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RESTORE :FORI=0T0O13 :RERCOAS :HEXT :FORI =0T OW2 :REARDPLACE$. 2 , TREASURE$ :NEXT -
RETURHM

REM#4GET CORMMAMD . o
=R :%=20:GOSUES2@3 :POKE CR.12:POKEL1S2, @

PRIMTMRME®", PLERSE GIYE A IMI"R$"MUMEER TO IMPUT "
PRINT"WTYPE iGN TO GUESS"R$"TYPE M TO QUIT THIS OME":

NE16:1Y=21 :GOSUBS20@ :B$="" : TYPE=1

GOSUBSR@a s A=RSCCAEY 1 IF LENCBE Y2 THEM21 @R

JIFA$="-"THENTYPE=3:RETURN

IF{CA>47 AND ACSSY0OR A=4S)>AND TYPE=1THENZ:13@
IFARMDI27>=A3CL"G" Y YANDLLENCBS>=@>THEN TYPE=2:GQT0O213@

IFCCAAND127>=ASCL "Q" > YRHBC(LENCB$>=a THEN TYPE=3:G0TQ313&
IFCA=2@>AMDLENCEBS> THENPRINT "I M" 2 :B$=LEFT$(B$ ,LEN(R$>—1) : TYPE=1 :GOTQZ@5Q
IFA=12 ANDLEN{B£>THEM214a - '
GOTO2eSA

B$=B+A$ :PRINTAS : : IFLEN(B$ ) CETHENZGSE

AS=S :GOSUSI0aE :RETURN ’

REM##IMPUT HUMBER . )

IFTABLE> {b1+&E) THENTC=TC+1 !
IFTRELE<13RNDOQL=ATHENGOSUBT @@ : GOSLBRA8Q

INPTLTRELEY=YALIB$) :X=23 :4¥=@ : GOSURSS0G

IFTABLE=1 THEM PRINT" INPUT| QUTPUT gllllllllllllllL ! "
¥1=24:¥1=@:IF TRELE>18. THEN Wl=2:Y1=-1S

IF TRELE<>S QR QW THENR23S - N
PRINT"J INPUTI QUTPUT  ®

PRIMT " o )

PRINT" INPUTI QUTPUT !]lllll.lllll'l' -4 - "

FOR Ti=1 TO 18

:¥=24 1¥=T1+1 :00SUBSSAR sPRINTINPTCT1) ; 1 4=29 :00SUBSSAA :PRINT (7 2
:IMPT=INFT(T1):G08UB4@0& CALC. .

:PRINT QTPT: ° e
NEXT T1

X=31 :¥=TRBLE+Y1+1 :GOSUBS2ER . ‘

PRIMT" INRNREER" : INPTCTABLEY ; :¥=X1+5 :G0SUBSS@A :PRINT' "
INPT=INPT: TRBLEY :GOSUR4QE@ /
PRIMT QTPT ::RETURN

REM##GUESS .

GOSUBT48@ NO TRERSURE

PRINT"S”-.GDSUBIIB@G

RC1d=-1:Q¢2)= u(°u=—

FOR Q=14 TO 4 . - ‘
:Z=RNDC-RNDC@Y > 1REM® RANDOM SEED c :
:INPT=INT<RMDCZO41@) : IFMAS>1 THENINPT=INTC INPT#2. S#MA)

:IF F23=67 ANDCAC1ODK OR @C2>3K OR INMKITHEN IN=INT{RNDI-RMDL@) D#k+1)
:IF F3=67PANDA=4 THEN IN=«IN+2)%K

:IF IN=QC1D0R IN=QC2)0R IN=Q¢3>THEN 345@

:QCQO=INPT :GOSUB4BAA : X=1@ :¥=18+Q :GCOSURS3@@ :PRINTINPT

:X=3+2 :GOSUBR3@@ :PRINT" | INEED ; :L=4 :00SUB7S0A : IFNM$="Q" THEMRETURH
:IF NMBRCHOTPT THEN TC=TC+3:G0TOQ3SS@

PRINT"CORRECT" :AS=1 :GOSUBS@A@ :NEXT Q:FF=1

GOSUBSS@AGET TRERSURE :00TQR59@

FORI=1TOS@@:NEXT :PRINT"ISORRY, YOU DIDNT GET IT"

IF NT=1 THEN PRINT"BUT THE TRERSURE HAS BEEN TRKEN, RNYWAY!":G0T03S3a
IF EARN>@ THENPRINT"YOU LOST A " :EFARN${ERRN) :EARN=EARN-1 :GOSUBE4@@
AS=18:G0SUBIA0A : =0 : ¥=24 : GASUBSS0a : GOSUBSsaa

THMT=TMT4+1 :RETURN

REMA#EVALURTE ‘ .o
POKE CR,12:PRINT" a2

IFTMT=ATHENZ7 3@

AY=INT{ 18%ER-TCATHMT) : IFAY>18@THENAY=1G@
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'/ FE4R IFTMT?JTHEHLGEB '
\, 3658 PRIMT"YOU QHLY TRIED" THT"MACHINE! " s : W=24 :IFTMT>1 THENPRIMT =1
| 668 PRIMT :PRIMT"YOU RATE AS A &#": :
FITO RATES="MRSTER WIZARO" :
IE2E IFRVCOISTHEN RA$="WIZARD
FEIQ IFAVCERTHEN RA$="JUMIOR MWIZARD
2780 IFAY<4ATHEN RA$="NOYICE MWIZARD"
IFTMT<4THEM RA$="HOYICE MWIZARD" -
PRIMT RA$ ‘, .
IF ERRM<1 THEM 377@ .
PRINT"8FOU COLLECTED "::IF EARM=1 THEW PRINT"THIS TRERSURE:" :GOTO37
PRINT"THESE TREASURES :
PRIMT:FOR I=1 TQ EARM:PRINT EARM$:I).:NEXT I:G0TOZF3@
PRIMT" oDl 0L -DON"T HAYE ANY TREASURES"
RETURN
REM##RETURHM FPUH GUESS
PRIMT"J":
7=TRBLE~1 :G&=00 :Chi=1-
FOR TRBLE=! T Q7
:BE=STR$¢ IMPTXTRELE» Y ~ ; - .
:IF TAELE=13 THEN FRINT"&E INPUT | QUTPUTIRERNERANENNRLI }
:GOSUES 28R
HEXT TREBELE : TRBLE=G7 :Qhl=0a )
IF Cbl=RAND L TRELE<15) THENGOSUBRT @8
Z898 RETURN ’
4088 REM##FUNCTION
421@ Z=RMOC¢-SEED)
4@28 GOSUBSCAe PICK COMB. <F1)
4028 F2=INTCRNDC12+.S) :REM TRANSPOSE
4343 FR=FSCCFUM$CF1 2> :REM CONDITIONM . )
4056 F4=\""AL MID$CFUNSLF12.2,1>2 :REM EQ’N 1 \
4068 FS="AL<MIDECFUMELF1> .2.12) :REM EQ’N 2 .
4378 IFCF2=1YAMHDLENFUNSCF1 2 1< 33THEN H=F4:F4=F5:FS=}
4820 ON F3-S4 GUSUE420@.4400 . 4508, 4508
4390 EQUAT=FS:IF CHO=@ THEM EQUAT=F4
4196 IF CND=0 THEM Z=RND:1Y:REM CHANGE RNO# CONSTANTS FOR EQ‘N 2
- 4118 ON EQUAT GOIUESHRR,.S5103.5150,52008 ., 5260 ,5480 , 5508
4120 RETURN ‘

»

-
[y

RO OO OOD

€0 0 G0 0 60 0 N NN od

o

e B E) I VYN NI or R x Y B R ) B o X (N

)

for G0 tr G G G Lo G 00 63 00 (O (0 ) 03 dy

o
i

4208 REM——COND=ANY ’
4218 CND=1 8 : ’
4228 RETURN )

- 438@ REM~-COND=EVEN
4410 CND=8:IF INTINPTA2)=INPT~2 THEN CND=1
44208 RETURN
460@ REM~—-COND=>K
- 4618 KB=INTCRNDC1YNS)+5:CND=0:K=K@:IF INPTMK@ THEN CND=1
4628 RETURN
4298 REM~-CONO=FACTOR?
4318 N@=INTLRNDC1I#3)+3
4328 CND=@
4330 IFINTCINPT/N@Y=INPT/N@ THEN CHD=1
424@ RETURM
SA00 REM—-Y=MX+B
SB1@ M=IMTCRNDC 1 #4>+1
SE28 B=INTCRNDS1)#4)+1 -
5232 G0TOS12a
S198 REM~-LEVEL II ) —
S11@8 M=IMTCRHOC1D#3y#2+1
Si128 B=IMT(RHDC1D#30#2+2 .
5120 GOTOS1G@
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|
|

ted
5153 REM—--LEVEL III

5158 M=INTCRMOC1Y#S3-2: IFM=@THENS15@
5178 B=INTC(RMDC1)#5)—2: IFB=ATHEMS17A

S138 OTPT=M#INFT+E

S193 RETURM

Sz2688 REM——Y=CONSTANT

u_la K@=INT RNLOC10#1&85+5
228 aTPT=Ka

23@ RETURHM

S28@ REM——Y=K-*

5218 KE=INT{RND{1>#%21)>+18

5328 QTPT=Ka-INPT

m

-7 G33@ RETURN

5498 REM--Y=RX2+B

. S418 A=l
S420 B=INT(RND{12#23+1 :GATOSS3A

SSge REM——LEYEL I1
5519 A=SINTCRMOC1 D #20+1

S520 E=INT<RNDC1Y#5)—2 : IFE=GTHENSS26

S50 QTPT=A#INFTHINPT+E
S54@ RETLRN
So08 REM—--DIFFICULTY SORT

oo AT S NN Al BAE e T WV ko B Wl e P S v v - o= x
.

S21@ QM MACH GOSUBRSS40 528k, 58328 ,5988

Sg2a GaTOS914

5328 REM--LYL I

5248 LOW=8 :HIGH=2:RETURN -—
S25a REM LWL 2 o
SE6Q LQb=4 :HIGH=3 :RETURM
SS&7@ REM LYL 3

5388 LOW=9:HIGH=1S:RETURN
52390 REM LYL 4

S908 LOk=16 :HIGH=23 :RETURM

53218 REM RND PICK FROM CORRECT LYL
5228 Fi=INTLHIGH-LQOMW+15#RNDC1) >+L0Y

S938 RETURN
50808 REM##QPENING GRAPHICS

S@1@ GOSUR12980 :¥=21 :GOSURS30A FGPI 1TO2D :PRINT" &
S028 X=14:Y=2@:G0SUBRSEE :FORI=1TQ1& :PRINT "5aRRARBREIRARNARELY" » :NEXT
€038 PRINT"INEEL __ IEENDNSNT-3/3-0A3NNN__ IR -~~-TRERRRERNEEN" ¢

S48 Bs="IREREED" :X=1S:¥Y=2Q0:G0SUB320a : IFSNDTHENPOKED1 .04 : POKEDZ .05

L]

650 FORI=43TOS2 :A$=CHR${ I+15K( I=53»+14#{ I=59)) :FORI=1TOS
@l PRINTA$ASASASASASESASASASASASAIES » :POKEDR, (S—( =480 100 - 1Q#T

§@78 IF FNES<C) THENFOKED1 .@:RETURN

Sa8a8 NEXT : IFICEITHENPRINTLEFT$(D$,16)0 2

SA93 NEXTI:POKED1,@:PRINT" ~ ~ W :X=28:¥=15:G0SUB330@ :PRINT" {IZARD!

108 RAS=4: uGbUBB@@@:n—@ ¥Y=23:00SUBRERA :GasUBR3saR

6118 RETURN
5208 REM#PRAINT MACHINE

6218 PRINT"ZYOU ARE NQMW IN A" :PRINT

5228 kx=0:Y=5:00SUER80Q

e23@ PRINT" — - -
- 2248 PRINT"iRRRR| NN A

S250 PRINT"“RRREK b 1

E260 PRINT" iRRRRE l‘_ 1l

&278 PRINT"sRREREE | Il

E2288 PRINT"puRERRE | —d

£29@ PRINTMMRMRRE N |
£300 PRINT"MNRRMI N |/

»

"H"PLACE$L 1) :PRINT"H"PLACE$(2)

631@ H=8:¥Y=7 :GOSUBKRIQA :PRINT"#" :MIDF STRELSEY .20
&
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TREFEURE LIST _ .

IF EA=ATHENRETURN

PRINT"HgrOll HOW HAYE :g)" :
FORI=1TOEARN : IFI=ER ANDI>1THEMPRIMT "AHD " ; ' '

PRINT"A ":EARNS(I), :HEXT

RETURN ) .

REM##GET TREASURE _ AN -
FORI=1TO106@ :HEXT :PRINT " Jaly0U GOT IT! " ‘

IF HT=1 THEM &287F&

PRIMTR$ :R$:"THE TREASURE YOU HA%E EFRNED FROM"R$"THE "PLACE$.{," ":
PRIMTPLACE${2>" IS"R$"BR "TRERSURES" "

EARN=EARN+1 :EARN${EARN »=TREASURE$ : IFEA>1 THENGOSURE40@
SEEDCIRNY)=8SEED :AS=: GOSURS300® : GATQS228

PRINT"aMSOMECME HAS ALREADY S0OLYED THIS FUNCTION® s
PRINT"AND TAKEN THE TRERSURE.":AS=1@:00SURS@EA: THT=THT~1 :
K=017=23 : GOSUERIRAN : GOSURSEAA

RETURM .

REMA¥FLASH BOY ‘

=6 1v'=9 :GOSUES20@ :AS=E : GOSUEIRE . /
PRINT" 3 AREAREENERI @ WES;

FORI=1TOS-LENCBSY :PRINT" @ W' ; :NEXT tFRINT " tAREREENERNLS "s

PRINT"E" : :G0SUBE200 -
RETURM' :
REM##NQ TREASURE . Co e
FORI=1T02@: IFSEEDCI »=0EED THEN MT=1:1=2@:NENTI :RETURN

NE®T I:NT=@ z

RETURN

REM##GET NUMBER

HMBRE="" :PQKE1SS .@

GOSUBS2ER@ :A=ASCLA$Y & 1FH-1°HNnNn$—""THEN?o2u

IF LENCNMBR$Y>L THEM 7&6a | _
IFA>44ANDA<SESANDACI47THEN PRINTAS  : HMBRE=NMBR$+A$ : GATO7ERR

IFA=81 QR A=2&9 OR A=132 THENPRINTLEFTS."IREI" LENCNMED ™2 R = sHMs="Q"
IF A=2@ AND LEMCHNM$.THENPRINTA$: :MMERS= LEFTIkﬂns,kEN(HHBP$J—1a:UDTLTGZ

IF A< 1% THEM Fe2@ '

PRIMT :MMBR="AL MMBR$Y . . L
RETURN "

REM##YES~NQ . ' .
PRINT"CYE QR sNEDT " :YES=@

GOSUR2@0@ : IFA$=CHR$ (13 >ANDYETHENTRE®

IFZA$=" |"ORA$="Y¥" YANDYE=ATHENYE=1:PRINTAS%;

IFCAE=""0RA$="N" YANDYE=BTHENYE=2:PRINTAS ;

GATOF226

RETURN

REM##MGET SIMGLE CHAR

GETA$ : IFAS<CI""THENPRINE" K" : :G0TO2@4@

CT=CT+1:IFCT> 8THENPPINTHID$(" B LCNAID"H" 2 s OX=3-CX :CT=0 .

GOTO381@ 0

IFA$=CHR${IDTHEN119@ END
IFA$=CHR$<147>THEN SND=@
IFA$=CHR$ 19> THEN SHND=1
RETURN |
REM¥RGET STRING |
GOSUB20@@ :A=ASC{A$)
IFB$=""ANDRA=2ATHENR21@a . .
IFB$=""ANDA=13THENRETURN

IFR$" "ANDAS="H" THENBS="%" :RETURN _ :
IFB$=""ANDA$=" " THENR$="~" :RETURN s
IFA=13THENAS=5 :GOSUR9@QA : PRINTAS 2 :RETURN

IFA=20ANDLENCR$) <2THENPRINTAS$ ; :B$="":50T0O2218Q
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IFA=23THENFRINTAS ; :B$=LEFT$(ES, LENC(BEs~1) :GQTO321
IFAC320RCA>12PANDACL1E1 » THENSZ1@
IFLEN¢B$1>1 ETHENEZ 1@
PRIMTRS$ ; :B$=E%+R$
IFA$=CHR$: 24 THENPRINTAS"II"
GgoTas21e

REM##MAIT FOR RETURH

IFPEEK {CRY-12THENSE2G

FRIMT"TQ G0 ON, PRESS RETURNE “:
PRINT"|Q GO oM, PRESS .| B ";
RAKE 158 ,@ : GOSUBSRRE sA=ASC (AT ) :ESC=0 -

IFR=13THENSS2E I »
IFRgE="—"THENESC=1 :GOQTORE3@ ‘ - N

GOTORE4A

AS=5 :GOSUR90@A :RETURN

REM##TQ .Y ‘

PRINT"OQ" :PRINT"S" ;

IFxX=0AMDY=ETHEM RETURN

IFx=8THENPRIMNTLEFT$ D¢ %> 2 :RETURN . .
IFY=GTHENPRINTTABRCXY 2 sRETLRN - '
PRINTLEFT$CD$.YO>TABLMY 2 - . 3 ?
RETURN

REM##AUDICQ STUFF

D1=S9467 :D2=59466 :03=59484 :04=16:05=15:IF SND=0 THEN D4=8
ON. RS GOSUBS 108, 9208, 9206 , 9500 . 9708, 9808, 390, 18080, 18108 - 18200

SGOTOSEHR

- PQKED1 .8 :PQKEDS, @ :RETURN

REM 1#RANDOM BEEPS .

FOR SI=1TQ 2:D2=INT(RND(—RNDC@) d#28@>+33

POKED1 ,D4 :POKEDZ , DS :POKEDRZ D2 :FOR SJ=1TQE@ :HENT

NEXT :RETURN

REM Z#MOBBLE . - .
POKED1 , D4 :POKED2 DS :FORSI=1TO1R :FOR D8=25aT7020@STEP-S -
POKEDSZ DS :NEXT :FORDS=2ATO2SESTERS :POKEDS D2 tNEXT

MEXT :RETURN :

REM 2%WIZARD’S TUNE “
PRKED1 ,D4 :POKED2 /DS :FORSJI=ATO1

PRIMT:PRIMT"IF ";::S1=4:52=188:005UR1820@: IFFNES<C)THENRETURN
PRINT"YOL ";:S51=2:52=140 :00SUB18308 : IFFNES(C) THENRETURN
PRIMTMID$ "GO CAN. " 1+3%9J,3+8J);
S1=4:92=115:60SUB183208 : IFFNES(C)THENRETURN
PRINTMIDS " INMAS" . 14+2#ST ,2+5J0 7
S1=4:92=124 :G0SUEB1230@ : IFFNES{C)> THENRETURN
PRINTMIDS$I"TQ TER ",1+3%#8J,3+5J0; ‘
S1=4:32=115:G08UR 12380 : IFFNES(CYTHENRETURN

PRINT"THE "::S1=4:52=188 :00SUR123@89 : IFFNES{(C)THENRETURN
PRINT"WIZ" » :81=2:52=148:G0SUR1 388 : IFFHES{C) THEMRETURN
PRINT'ARD’S " ::51=4:52=115:G0SUR182@a 3 IFFNES(C) THENRETURN
PRINTMIDS$C"TP" ,1+SJ,10 2"QUER " sPRINT ’
S1=2:52=124 :50SUR1230@ : I FFNESCCITHENRETURN
PRINT"YQU" ; :PRINTHIDSS " D “LL ", 1+3%8J,3+81)

S1=4 :52=183:60SUR18288 : IFFNES<COTHENRETURN
PRINTMIDS < "BETCAR" , 1+3#3J.3) ;
S1=4:92=140:G0SUB18300 : IFFNES(C>THENRETURN
PRINTMID$<"TER RY " ,1+4%SJ,4-8J);
S1=4:92=124 :60SUR1820@ : IFFNES(COTHENRETURN

PRIMTMIDS< "NQT SOME ", 1+4#3J,4+8J0
S1=4:52=115:005UB18308 : IFFNES(COTHENRETURN
PRINTMIDS$Y "GO TREA" ,1+3%SJ, 3+80; _
S1=2:52=124 :50SUB18308 : IRFNES{COTHENRETURN
PRINTMIDS$ ¢ "ASURES ", 1+S8J,1+5#8J2;
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ISE0 S1=43:52=115 :G05UE1 83560 : IFFHES Y CY THEHRETURH o .
SS78 PRIMTMIDEC"LOMEIHOME | " 1+5#%5T .50 : '

. T 95eR S1=2:52=14@:G05UE193285 : IFFHESCCOTHENRETURNM -

- 3598 FORSI=1TOZ08: HE ST :PRIMT : HEﬁT RETURHM

| 95388 REM J¥FLASHABUZ : .

/’ SE10 POKE 59454, ESS.PUKE S9486.15 .

; F628 FOR YI=1TOSE :POKESI4ER, 14+ 1SQ#SHD 2 PUPE59463, 2 sHEXMT

/ IE62@ POKE S9466, 8 :RETURH
S7FRR REM S4RAMOCOM BEEP ’ :
718 FORSI=1TOIHT (RHDL =3, #S 5+ 3 S2=THTCRMDG 1 ) #2080 +55 :S1=IMTORMOC 1 s 4238+ 200
5728 POKE 01 .04 :POKE D2.0S:POKE 03.32:FOR SI=1TOS1:HEAT :POKEDL 6 sHEXT
3738 RETURM
3208 REM S#ZAP .
3818 POKED1 .04 :POKED2,.DS o :
9828 FORSI=1@TO2SSSTEF1@ :POKEDS, SI sMEKT
9538 POKED .@:POKEDS, & :RETURM

< 9990 REM TH#OME-SHOT SIREH

318 POKEDL D4 :POKEDZ:,. DS )
928 FORSI=1SA@TOSOSTER-S :POKEDS . SI sMEXT
3330 FORSI=SATOISESTERZ sPOKEDS, S 1 :HEXT :
343 RETURM ]
16083 REM SAJOURMEY o
18518 POKEDL .D4 :POKED2 .05 sFORS I=255TOo@STEP-2
1e@za POKEDS .S1:POKEDE  £1-10:POKEDS . 31-2@:1F FHES{2YTHEMRETURH s

' 18a%8 -HEXT :RETURHM

1iaa REM 9%FRHFARE
18116 POKEDL . D4 : PI’IF\EDa_,EIS.IFFHEﬂ_"C‘JTHEHF’ETURH

13128 S1=3:32=037 :GOSUB1RS18 ’ .
. lo13@ S1=8:82=211:G03UR1G31@ :

19148 51=5:52=182 :G0SUB 18318 " i

184S0 S1=4:22=152 :G0SUB1R313 )

198188 21=5:32=211 :G05URL1ES19

12178 S1=1:52=158 503U 15319

l
13188 RETURM ‘
1E268 REM 1@#%UH-0OH
18218 FOKE D1.04:POKE D2.0S ‘
18228 S1=4:52=2a :GOSUB1831a
1238 S1=2:52=124 :003UB1A318 ’ |
19248 RETURN }
13288 S2=52-30%5T , : -
(8316 POKEDS,S2:FORSI=1TOZ#PEEK Y 151 )51 :NEXT :POKEDS , @ :FORS I=1 TOS tHEXT :RETURN |
11968 REME#TEST GRAPHIC
\
{
\

11918 PRINTTRARLSY :"d 1] ] (] "

11928 FRIMTTABRLSY 2" sl nil ppBRpt dRRRRRR Rt -

11828 PRINTTABCS) : il dpit AR ] TINT 1R ’ .
11048 PRINTTARC2: 2"zl nRE] ERERRRREN] MRkl R}

11958 PRINTTREZSY : " srml R} 1] 1T T TR -
1196@ PRINTTAER: 18 ;" alalIINPUT | QUTPUT:RRAERRENEREEARRENNEL } v
1187@ RETURN . |

{zem@ REM##TITLE PAGE . , _ :
12818 PRINTTABC1S) " aleic-, +4_—8A"R$; TABLSY "4 PART OF THE -~ . HITH g
12828 FRINT" BY THE “~ATH ~ETHWORK —URRICULUM ~“ROJECTM
12630 PRINTTARC16) "e—v AENNEENNK.Q |4e. X
12@4@ PRINTTABL2Y" SE o |n~| GE TO ESCAPE.M'R$:TABC140"—~[2 SQUND. 2
12650 PRIMT" SE - - ® TO TURH SO0UND OFF, @M FOR OH. eel .

12068 PRINTTABRLSE)Y ; :GOSUBSSO@ :PRINT"Q" sPOKE CR. 12 : S
12a7a RETURN -
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ERASY .1 DEAT

RERDY.

1R SY3 1633 tRUM
RERDY.

RERDOY .

% YERS=2.1

4 GOSUB11888:60T01 1288 -

S REMCOPYRIGHT SAM FRANCISCO STATE UNIYERSITY. 1931, ALL RIGHTS RESERYED
1@ PRINT"SE" : : IFYTHEMFORMR=1TOY :PRINT " 2" : tMEXTHQ ' o
11 RETURH » . .
12 GOSUEL4 : I$=E3 : GOTORGGEE ’ "
14 @=Y :¥=28:G05UE 16 :FORGI=1TOZ :FORQRZ= 1 TORS s PRIMT" " 7 sHEH {T:PRIMT tHEXT

1S PRINT"XI" :¥=Q:RETURN .

288 REM-METIH-

1@ Iz="":n1g="R" \ . ,

226 GOSUB4eW : IF(PEEK <SRYAMNDRF » <> 1 THENZ2@ ™ -

238 SYSRK:A$=CHR${PEEK{RB) ) : IFA$=RTETHEMPRINT "M §" ; :S¥SED :RETURN w
24n I$=1%+A%:G0TOZ2@

438 REM—--—--BLIMK CURSOR———- :

41@ IFDTHEMPRINT"@"D13"H" ; :0=FR :RETURH :

428 PRINT"H'DU$"W" ; s0=TR :RETURN ’

S0 REM=——=MET QUT-——

518 SYSBS:D1$="5" :FORI=1TOLEM:O$) : un;uaqua POKEXB . ASCEMIDSL 0% 4,107 1SYSTH
€15 MEH

208 POKEXB,13:SYSTH :PRIMNT ® §" : :GOTOZEA 4

1388 REM FiMD QUTPUT ‘ .
1218 CON=0:FORLN=ATONL :EE=3: I$~PL$(LH5'UD-UB?GUU : IFEETHEHEE=EE+122 :GOTO10&@
1828 IF (OUCS TRYAMDLOUCHFAY THEMEE=25+1 24 : GOTCO122a

1830 IFOU=ETHEN1BTS

184 COM=COM+1 1 T$=RM$ILNY :G0SUBPEEE : IFCOX=1 THENQO=0U .

1@5@ IFDUC}QUTHENEE—13B.UDTDIGQG
186@ IFEETHEM103¢
1878 NEHTLNEIFCD%=@THENEE=13B \
1888 IFEEAND127 THENGOSUB9@aa -
1892 OU=Q0 :RETURN
1208 MA=2@:0F=6S : TR=-1 :FA=0 :MS=20@ :AE=, BARES :HN=5@ :NL=-1
1248 DIM SK$CMS) , SKIMS)  KEYSMAY ,P2¢18),P3C 1@ ,P4<1@)
. 1258 DATA 1, +.-, %,/,=,<,>,{=,>=,<> AND,OR ,LCh ,GCD, RMD , RANDOM . FRCT . MAX IMUM
.. 1255 DETAMINIMUM,EMD, INPUT ALWAYS NEYER,END, SQR ,NOT .0DD ,EYEN . INT ,END
‘ 1208 RS$="IJKLM" :NK=@
1231@ R2=NK+0F :50SUB148@ :RB=NK+0F :B0SUB148@ : R 1=NK+0F : GOSUB1400
1322 FORI=RZ+13TORA~1 :RZ$=R2$+CHRSC 17 :NEXTI
1324 FORI=RATORI—1 $RO$=RAS+CHRSC 15 SNEXT sFORT=R1 TOOF +HK1 1R1$=R1S+CHREC 1> sHES:
1230 BS=1843 :SQ=BS+15 :RE=BS5+17 sXB=BS+ 13 : TK=BS+9 :RH=BS+6 :RF=1 :SD=BS+3
1348 ML=S:DIMCO$CMLY LEX$CMLY ,ROFCMLY ,RESLMLY :RTE=CHRS$ (130 (ES$=" " :ACS="5"
1398 RETURM ¥
1488 RESDKESCNKY : IFKE$CNKO <> "END" THEMNK=NK+1 :G0T01 428
141@ RETURN
1688 REM GETHUM
1685 B$="" -
1618 IFLENCB$) >4 THENR=2@ :60TO153@
1620 GOSUEB178@ : IF (A>47ANDALSRY ORA=4S0RA=46 THENPR INTR$ ; :B$=B$+A$ :60T01618@
1638 IFA=28ANDLEMCB$ ) THENPRINT"H" ; :B$=LEFT$<B$ LENCES$) 1) :GOTO1518

[ . * 58 ~ ) -
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IFA$=ES$0RA$=AC$THEMES$=A$ :RETURH ‘ :
IFA<>1G0RLEMCES ) =ATHEN161@ b
IN=%ALCE$ Y :RETURM

REM GETCHAR

T=TI .

IFTILT+3@ THEM PRIMT"3I": :50TQ1748
IFTI<T+58 THEH PRIMT" HI": :GQTOI74a -

T=TI .
GETR$: IFH$—"“THEH1?16} .
FRINT" 1" 2 :A=ASC AT :RETURHN 7

REM GETNOMEMFPTY

GOSUB17@@: IFRs=""ANDA=28THEN126@

IFA$=ES$0RA$=ACS THEHE$=A$ :RETURM

IFLEHCR$ Y=L SAHDACS 1 SAHDA< T 26 THEN 1206
IFA=13THENRETURHN

IFA=20RAMDLENCB$ < 2THENPRIMNTAS : sB$="" :GQTQ 1206
IFH—zaTHEHFPIHTH$;:E$ LEFT$.E$, LEHrB$;— 3 :GOTO1 266
IFA<320R “A>1 27AMDAC 161 » THEH1 S8

PRIMTRS$: :B$= E$+H$.IFH— G THENFPRIMNTCHRSE S 345+ §1" »

GaTO120a ‘ .
IFCY1<130R Y241 Yy THEHRE=FR s RETLRH

IFCWY2-INT %2 ) >RETHENRE=FR :RETURN

IF W 1-INT %12 3 >AETHENRE=FA :RETURN

EE=8 :RETURN

IFVI(GTHEHEE=FH:RETURH

GOTO192 .
IF-V2{?—1JHNDV2THEHRE=FH:RETUEH

IF¢Y1<>—1 ANDY 1 THENRE=FR : RETURH

EE=8 :RETURM

SK$C S5y =5KE 196=28+1 :GATO4 82

SE=S5-1 :SK$=CK$ S8y :60TO4OE

SK SNy =5k s SH=SH+ 1 :GOTO40a

SH=SN-1 :SK=SK{SMY :GOT0488

PE$=P1$:IFFP1>LENC IS THEHP 1$="" :GOTO253@

IFF1ZLEMC IS THENR1$="" :GOTO255a .
IFMIDS I$.P1,1o=" "THEMP1=P1+1:GQTQ 2548

Fl$=MID$ I$,P1,17:P1=P1+1

RETURM

GOSUE2206 : GOSUR2408 3 IFHOTPEUPERTHEH«IQB

IF P13$<>" " THEMRE=FA :GOTQ219@
GOSUB2200 : 0$=SK$ :PRINT"® §J" ;
RETURH

Fe=1:P1=1 :GOSUR220@ :ER=FA :RE=TR : 85=@ : SN=@ :QF="" ;L .Y=0:0%=11 :D1$="T" :RETURN
LY=L%+1 : IFLY>QY THENS20@

GOSUB360@ : IFHOTRETHEN3S9@

GOSUBS20a : IFNOTRETHEMRE=TR : GOTO3S9@

GOSUR2680 : IFMOTRETHENRE=FR :ER=TR : GOTO2593

GOSUB2200 :E1$=8K$ :GOSUR2200 tR$=5K$ : GOSUBR 2208 :E2%=5SK$

SK$=R$+" Y+E1$+" "+E2% :GOSUB2003 :GATOS436

GOTO2908 . : '
LY'=L%+1 : IFLY>QYTHENS2388 .
P2CLY-2)=1 :GOTOG300

IFMOTRETHEN3? 9@

cnquesaaa IFNOTRETHENRE=TR :GOTQ. 379@

20 LY-2)=2:60T02208

IFNOTRETHENRE FA:ER=TR :GQTO3798 .
GOSUB2208 : TH=5SK$ :GOSUB228@ :RESSKS : GOSUB2260 : ES=SK$ ( -
SKF=R$+" "+E$+" "+TH:G0SUB20B0 :GOTOAIESE

GOToR2908 :

REMTERM
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35948
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PRiLY—2)=1:GOTO4EEE
IFHOTRETHEHS990Q
UUb“E4qBG IFHOTRETHEMRE=TR : GOT0Z5 50

CLY=23=2:50T04060

IFNHTPETHENPE FR:ER=TR :GOTO299a
GUSUEZ2206 :F$=2K$ :GOSURZ280 :RE=SK$
SKE=R$+" "+T$+" "+F$ :GOSUR 248 1G
OMP2(LY-20G0TARE23 , 366G
REMFRCTUR .
GOSURSE@R :SK=RE :GOSUBRZ24 08
P4LY-2>=1:G0TO428a

B 2z200:Ts=SKs

1=,
=
=3
(]

:GOsU
gTo2E28

-IFERTHEN415@

Sk=RE :GQSUBz4ea Lo

GOSURSS GB IFMQTRETHENRE=TR :GOT 040128

P4 -25=2:60T04200

IFHOTRETHEMER=TR :GOTO4 1 5@ :
GQIUR2280 :F2$=C5K$ :GOSUR2208 :P£=3K$ 1GO0SUBZ 206 :F 1 $=2K$
SKE=PE+" "+F1E+" "+F2F:GOSUER ZURR :GOTOE5E

GOSUBZ2e0E : IFMOTSKTHEM4 1580

GasUBZea@ : IFNQTSKTHEN415@ ‘

GUELE226E sF $=5K$ :COSUB2200 :RE=C8K$ :SK$=R$+" @ "+F$:GOSUB2G0G
ONP2CLY-2060TO2R2d . 3868

REMPR IMARY ¢

IFP1£=", "ORCP1$>="G"AHOP1$<="3" ) THEMGOSUE4E05 : GATOL396
IFP1$>="R"AMOP 1 $<="2" THEMGOSIE44ER3 : GOTO$3290

IFP1$<3" ("THENRE=FA :ER=TR : 30T 4356

GUSUEZ8EE :GOSURZ48@ : IFHOTRETHEMRE=FRA :ER= TR : GOTO4296
IFP1$<>" 3 "THEMRE=FA 2 ER= TP-UDTU 4290

RE=TR : GOSLIBRZS0E T e

ONP4{LY-20G0TO4828 , 4858

LY=LY%+1: IFLVY>QWTHERSSEG .

Mig=" g

IFF1£<"R"ORF1$2" 2" THEN444& )
GOSUBZ26@ :NME=HM3$+Pa$ : GOTO4420
S$=R2% :GOSUESEEE : IFRETHENGOSUEE268 &
S$=R13$ :GOSURSEER s IFRETHEHGOSUESSGIE ¢
S$=RA% :GOSURSERR : IFMOTRETHEHER=TR
GOTO&908 ¢
SK =ll "

IFP13<"@ "ORP1$> " 9" THEN47QE )
GOSUR28@Q : SK$=5K3$+PA% : GOATO4E28 .
IFP1$<>" . "THEN4 78R

IFLENCSK$)=aTHENSK$="a"

GOSURZ2SOE :SKE=SK$+Pas

IFP1$<"@"ORP13$> "9 " THEH4 TR@

GOSURZ88Y : SK3=SK3+Pas : u0T04?sa
IFLEN{SK$)>>@THENRE=TR : GOSUB20@@: GOTO479a

RE=FR

RETURN

~

0459

GaT
GaTQ4S9a

¢

IFP1$< "% "AMDP 1 $<3" " THENRE=F R :GOTO4590

GosSUBZ8@a :MME=Pas :GOSURERRA :RE=TR : SK$=C%¥ : UGHUE°@G@
RETURN

IFP1$<>"+"ANDP 1 $< 2" =" THENRE=F R :RE TURM

GQTo4828@ o

NA=3