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The Story of Spiro Math
For the past three years, one of my son's summertime activities has been to work in his office 
every weekday morning.    His office consists of a desk, our home computer and a bookcase full 
of reference materials, art supplies and junk.    During office hours he makes copies of famous 
drawings and comic book heroes; learns typing from Mario and Mavis Beacon; reads his current
book; builds things out of Legos and takes apart old bits and pieces of computer hardware.    
Although he does not view his office hours as particularly fun, they are at least interesting and 
varied and have taught him a number of useful skills and worthwhile traits.

Part of the point of Pete's office is to maintain skills he learns during the school year, and math 
facts are one of the things we concentrate on.    Over the years he has used many commercial 
basic math programs, some shareware and not a few programs which I have written for him 
myself.    Last summer, I wrote a shareware program called Mouse Math for him.    This is a 
whimsical drill and practice program that emphasizes basic math facts.    I published Mouse 
Math as shareware and you can now find it in some shareware catalogs and on the internet at 
my home page - point your browser at    http://warren.penn.com/~hank    Pete is now 12 and 
another summer approaches, so here is the little math drill program with which he will spend 
time this summer.

The inspiration for Spiro Math came from two sources ---- the 24 Game and from a relic of my 
youth.    The 24 Game is fun, excercises your basic math ability and is a real instrument of 
torture.    The game consists of a deck of cards, each of which has four digits printed on each 
face.    The object of the game is to use addition, subtraction, multiplication and division to 
manipulate the digits to yield a result of 24.    The game is played against opponent, and the first
to solve each card scores points toward eventual victory.    As I said above, this is fun and 
excercises your math skills, but, when you get stuck, you are really stuck and frustration soon 
sets in.    

At the library I found an old book called More Number Games which describes many games like
the 24 Game.    As a class they are called MADS games (Multiply Add Divide Subtract) and 
games such as these seem to have been around for a long time.    What I set out to write was a 
kinder, friendlier, computer oriented MADS game.    A computer allows hints to be given if you 
are stuck,    can beep and chortle in response to your answers, and can reward a correct result 
without the necessity of having a loser.    But what kind of reward?

Long ago, I read a Mathematical Games column in Scientific American titled Fantastic patterns 
traced by programmed worms.    This told of the work of a number of people who were 
interested is generating complex graphical patterns from simple instructions.    I photostated the 
article back then and stuck in my files where, 30 years on, it provided the rewards for my MADS 
game.    In response to a correct answer, Spiro Math draws a spirolateral.    This type of 
graphical figure was proposed by Frank C. Odds, a British biochemist.    Spirolaterals are further
described elsewhere in this help file, and a little menu for making spirolaterals can be reached 
from the Menu in Spiro Math.

So, enjoy Spiro Math and pity poor Pete who will spend 30 minutes a day for the next three 
months playing this little game.

Hank Hufnagel    
Clarion    May 12, 1996
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The original inspiration for Spiro Math came from the 24 Game, copyright 1993 by Suntex 
International.    This company can be reached at 118 North Third Street,    Easton, PA    18042    
USA      (610) 253-5255      I like the 24 Game and, once you have practiced with Spiro Math for a
while, you should be a red-hot player.

Additional ideas for Spiro Math features came form the book More Number Games - 
Mathematics Made Easy through Play by Abraham B. Hurwitz, Arthur Goddard and David T. 
Epstein.    Published in 1976 by Funk & Wagnalls, New York.

The rules for creating Spirolaterals were first proposed by Frank C. Odds, a British biochemist.   
I know nothing more of the man, but I am nonetheless indebted to him, and to Martin Gardner, 
in whose Mathematical Games column I so often found intriguing ideas such as this.

The Spiro Math program was written using Microsoft Visual Basic 3, Copyright Microsoft 
Corporation 1993-1995.

The sounds produced by Spiro Math were created using Creative WaveStudio, Copyright 
Creative Technology Ltd 1992-94.    This small program came bundled with my sound board.
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Using the Setup Menu
From the problem screen, click on Menu and then Setup to get to the Setup menu.    The Setup 
menu controls various aspects of game play within Spiro Math.    Using this menu you can 
control the sought after result of the math problems, and which mathematical operators are to 
be used in solutions.    You can also control the amount of sound and the display of spirolaterals 
using this menu.    Finally, your record of success for the current session of Spiro Math is 
displayed here. 
________________________________________________________________
· Answer Will Be    -    One box in this grid of nine will have a black number in it.    The rest will

be gray.    The black number is the result to shoot for in solving Spiro Math problems.    Click 
on any of the gray numbers to change the sought after result.

· Operators  -    Some boxes of operators will be black, and others may be gray.    The 
black boxes show the operators that may be required to solve any particular Spiro Math 
problem.    You can use any operators you like in solving the problems, but if, for instance,    only 
the + - box is black, then a solution is guaranteed to exist using only addition and subtraction.    
Click on any boxes you like to set the possible operators.
· Sound    -    These boxes control the amount of sound generated by the program as you 
play Spiro Math.    Lots is good for people who need lots of reinforcement on their math fact, 
Some is good for most players, and None is good is low noise environments.    Click the desired
choice.
· Spiro    -    This Yes/No choice controls the display of spirolaterals.    Usually you would 
want to select Yes, but for a speedier game without rewards, No is the correct choice.
· record of success    -    This is a summary of your performance so far during this run of 
the game.    These numbers are zeroed each time you start Spiro Math.
________________________________________________________________
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Making Spirolaterals
Spirolaterals are complex graphical images that are made by following very simple 
programming rules.    Refer to the illustration as you read the items below:

                                                                                                
Order  --    Each Spriolateral is constructed by drawing a line of length 1, making a turn, drawing
a line of length 2, making a turn, drawing a line of length 3, making a turn, and so on until the 
Order of the Spirolateral is reached.    When this happens, another turn is made and the process
starts over with a line of length 1.    Drawing continues until a line returns to the starting point.    
In the example above, the order of the spriolateral is 4 and so lines of length 1, 2, 3 and 4 are 
drawn.    Since the drawing is not yet complete, the line drawing process is repeated a second 
time.    At that point, we have returned to the starting point and the spirolateral is complete.    

Angle  --    The angle is simply the angle of the turn that is made between drawing successive 
lines in the spirolateral.    In the example above, the angle is 45 degrees.

Left T    -    Usually, all of the turns used in constructing a spirolateral are right turns, as in the 
example above.    Many additional spirolaterals can be created if left turns are also allowed.    In 
Spiro Math you can specifiy a number for left turns and any line whos length is evenly divisible 
by that number will turn left rather than right.    The spirolateral below has an order of 4 and an 
angle of 45 degrees just as the one above, but the Left T value has now been set to 3.    This 
means that after line lengths evenly divisible by 3, a left rather than a right turn was made.    You
can see that this made a big difference in the generated spirolateral.    Four repeats, rather than 
two, were required to complete the figure.

                                                                                              
Changing the numbers    --    To change the values for order, angle and left turns, first click on 
the desired item with your mouse.    When you do this, a gray mouse box appears.    As you 
move your mouse around in this box, the value of the selected item will change.    When you get 
to the desired value, click your mouse to select it.    This IS a strange way to set values, but it 
has the advantage of requiring no keyboard input, and you should find it a pretty quick method, 
once you get used to the idea.    

Line    --    Spirolaterals can be drawn using three different line styles in Spiro Math.    Click on 
the Line command to select the one the program is to use.

Draw    --    Click on Draw to begin drawing a spirolateral using the currently selected 
parameters.    Not all spirolaterals return to their starting point, and so the program does not 
always produce symmetrical results.    Note that the programs spirolateral drawings are 
elongated to better fill the computer screen.

When you are done viewing a particular spirolateral, click on the screen to return to the
Making Spirolaterals menu.    You DO NOT have to wait for the drawing of the spirolateral

to complete before doing this.
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Help with Problems
Spiro Math is very simple and you should not have many problems in using it, but...

If you hear no sound it is because you do not have a sound system/driver installed correctly 
on your system.    If you have this problem, refer to the documentation that came with your 
sound card.

If the screen background is of poor quality, you probably have a black-and-white monitor, or 
are in a 16 color video mode.    Refer to the documentation for your video card and see if you 
can't select a higher color resolution.

If you have another problem with a registered copy of Spiro Math, get in touch with us:

Hufnagel Software
PO Box 747
Clarion PA    16214
USA
Phone: 814-226-5600 Fax: 814-226-5551
Internet:    hank@penn.com
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How to Use Spiro Math

                                                                                    
Spiro Math is very easy to use, figuring out the correct answer can be more of a puzzle.

Lets work out the problem above as a way of understanding how to use the program.    The 
number 12 is in the center of the figure.    This means that our goal is to use addition, 
subtraction, multiplication and division on the four surrounding numbers so as to give a result of 
12.    If we click on the 9, the add button (+) and then the 3, this causes the two numbers to be 
added.    The first number we clicked will then dissappear and the second will be replaced by 12 
(9+3=12.)    So we now have 12, but we still have three numbers left on the screen - 8, 6 and 12.
We might next click on 8, minus (-) and 6, which would then leave us with 12 and 2 on the 
screen.    If we now clicked on 12 x 2 we would be left with the single number 24 on the screen.   
This is an incorrect answer since it is not 12.    The program would note the wrong answer, and 
then reset to the original problem so that we could take a second crack at it.

Well, obviously we are stuck, so maybe we should try a hint.    If you click on the word Hint in the
lower left corner of the screen, the program will respond be giving you a hint such as this:    2 x 6
This is the final operation needed to complete the problem correctly.    Now, if we can just figure 
out how to get to the numbers 2 and 6, we could solve the problem.    Suppose we were still 
stuck.    Clicking Hint again gives a second hint.    This one might be:    9 - 8      This second hint 
tells us the first thing to do to solve the problem.    Clicking Hint again gives a third hint.    This 
might look like this:    9 - 8 then 3 - 1    This hint tells us the first two steps to use in solving the 
problem, and from there any problem becomes very easy to solve.    The answer is: (3-(9-
8))x6=12

If we solve the problem correctly, Spiro Math responds by drawing a facinating spirolateral on 
the screen.    As the game progresses, Spiro Math will only draw spirolaterals if you use fewer 
and fewer hints.    Finally, after 10 problems, you must get each problem correct with no hints if 
you want to see a spirolateral.

Recommended System:    To get the most out of Spiro Math, you should have a video card 
running in at least 256 color mode and a Windows sound driver which supports .WAV files.    
Minimum System: At a minimum you need a color monitor and Windows to run Spiro Math.
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What is Shareware

Shareware distribution gives users a chance to try software before buying it. If you try a 
Shareware program and continue using it, you are expected to register. Individual programs 
differ on details -- some request registration while others require it, some specify a maximum 
trial period.    With registration, you get anything from the simple right to continue using the 
software to an updated program with printed manual.

Copyright laws apply to both Shareware and commercial software, and the copyright holder 
retains all rights, with a few specific exceptions as stated below. Shareware authors are 
accomplished programmers, just like commercial authors, and the programs are of comparable 
quality. (In both cases, there are good programs and bad ones!) The main difference is in the 
method of distribution.    The author specifically grants the right to copy and distribute the 
software, either to all and sundry or to a specific group. For example, some authors require 
written permission before a commercial disk vendor may copy their Shareware.

Shareware is a distribution method, not a type of software. You should find software that suits 
your needs and pocketbook, whether its commercial or Shareware. The Shareware system 
makes fitting your needs easier, because you can try before you buy.    And because the 
overhead is low, prices are low also. Shareware has the ultimate money-back guarantee -- if 
you don't use the product, you don't pay for it.

How to Use Spiro Math
Help with Problems
Limited Warrantee / License
Ombudsman



Limited Warrantee / License

THIS SOFTWARE    IS PROVIDED ON AN "AS IS" BASIS.    HUFNAGEL SOFTWARE 
DISCLAIMS ALL WARRANTIES RELATINGTO THIS SOFTWARE, WHETHER EXPRESSED    
OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTIES OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. NEITHER HUFNAGEL 
SOFTWARE NOR ANYONE ELSE WHO HAS BEEN INVOLVED IN THE CREATION, 
PRODUCTION, OR DELIVERY OF THIS SOFTWARE SHALL BE LIABLE FOR ANY 
INDIRECT, CONSEQUENTIAL, OR INCIDENTAL DAMAGES ARISING OUT OF THE USE OR 
INABILITY TO USE SUCH SOFTWARE, EVEN IF HUFNAGEL SOFTWARE HAS BEEN 
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES OR CLAIMS.    THE PERSON USING 
THE SOFTWARE BEARS ALL RISK AS TO THE QUALITY AND PERFORMANCE OF THE 
SOFTWARE.

This agreement shall be governed by the laws of the State of Pennsylvania and shall inure to 
the benefit of Hufnagel Software and any successors, administrators, heirs and assigns. Any 
action or proceeding brought by either party against the other arising out of or related to this 
agreement shall be brought only in a STATE or FEDERAL COURT of competent jurisdiction 
located in Clarion County, Pennsylvania. The parties hereby consent to in personam jurisdiction 
of said courts.

----------------------------------------------
Note: The Shareware Version License and Limited Distribution License follow the Registered 
Version License below.
----------------------------------------------

Registered Version License:    
The Registered Version of Spiro Math has the words Registered Version prominently displayed 
at the bottom of the Spiro Math problem screen.    This is the version which we will mail to you 
when you send us an order and the $20 registration fee.    With the Registered Version you 
receive a license for use on any one computer at any one time.    You must treat the Registered 
Version of this software just like a book.    An example is that the registered version may be used
by any number of people and may be freely moved from one computer location to another, so 
long as there is no possibility of it being used at one location while it's being used at another. 
Just as a book cannot be read by two different persons at the same time.

You may NOT make copies for your friends or otherwise distribute copies of the Registered 
Version of Spiro Math without first receiving written permission to do so from Hufnagel Software.

You may not use, copy, rent, lease, sell, modify, decompile, disassemble, otherwise reverse 
engineer, or transfer the licensed program except as provided in this agreement.    Any such 
unauthorized use shall result in immediate and automatic termination of this license.    All rights 
not expressly granted here are reserved to Hufnagel Software.

----------------------------------------------
Shareware Version License:    
The Shareware Version of Spiro Math has the words Shareware Version prominently displayed 
at the bottom of the Spiro Math problem screen, and is provided at no charge to the user for 
evaluation.    Feel free to pass a copy of the Shareware Version of Spiro Math along to your 
friends for evaluation.    Please encourage them to get the Registered Version if they find Spiro 



Math useful.    In addition to expanded problem and spirolateral ranges and more sound, all 
registered users will receive free technical support, notice of future products and our sincere 
thanks.

The essence of user-supported software is to provide personal computer users with quality 
software without high prices, and yet to provide incentive for programmers to continue to 
develop new products.    If you find the Shareware Version useful, you will want to obtain the 
Registered Version.    To do this simply click on Order Form in the Spiro Math menu. 

The Shareware Version of Spiro Math is NOT a public domain program.    It is copyrighted by 
Hufnagel Software.    This software and accompanying documentation are protected by United 
States copyright law and also by international treaty provisions.    Hufnagel Software grants 
individuals a limited license to use this software for a indefinite period of time.      Educational, 
corporate, government and commercial users of the Shareware Version of Spiro Math must 
register and pay for their copies within 30 days of first use or their license is withdrawn.    Site-
License arrangements may be made by contacting Hufnagel Software.

You may not use, copy, rent, lease, sell, modify, decompile, disassemble, otherwise reverse 
engineer, or transfer the licensed program except as provided in this agreement.    Any such 
unauthorized use shall result in immediate and automatic termination of this license.    All rights 
not expressly granted here are reserved to Hufnagel Software.

Limited Distribution License:

You may distribute the Shareware Version of Spiro Math, completely unaltered, without further 
permission.    To distribute in modified form, you must consult the attached data record, which is 
can be found in the file VENDINFO.DIZ located on the distribution disks and is hereby 
incorporated by reference.    Any distribution satisfying all the distribution requirements 
expressed in that data record is hereby authorized.

Permission to distribute the Shareware Version of Spiro Math is not transferable, assignable, 
saleable, or franchisable.    Each vendor wishing to distribute the package must independently 
satisfy the terms of this limited distribution license.

U.S. Government Information:    Use, duplication, or disclosure by the U.S. Government of the 
computer software and documentation in this package shall be subject to the restricted rights 
applicable to commercial computer software as set forth in subdivision (b)(3)(ii) of the Rights in 
Technical Data and Computer Software clause at 252.227-7013 (DFARS 52.227-7013).    The 
Contractor/manufacturer is Hufnagel Software, PO Box 747, Clarion PA    16214.

Hufnagel Software may revoke any permissions granted here, by notifying you in writing.    All 
rights not expressly granted here are reserved to Hufnagel Software.
---------------------------------
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Ombudsman Statement

Hufnagel Software is a member of the Association of Shareware Professionals (ASP).    
ASP wants to make sure that the shareware principle works for you.    If you are unable 
to resolve a shareware-related problem with an ASP member by contacting the member
directly, ASP may be able to help.    The ASP Ombudsman can help you resolve a 
dispute or problem with an ASP member, but does not provide technical support for 
members' products.    Please write to the:

ASP Ombudsman 
545 Grover Road, 
Muskegon MI    49442-9427
USA

FAX 616-788-2765
or send a CompuServe message via CompuServe Mail to:

ASP Ombudsman 70007,3536.

How to Use Spiro Math
Help with Problems
What is Shareware
Limited Warrantee / License




