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INTRODUCTION

The programs presented here are set out for the individual who has a specific
need in mind. Because a detailed discussion of these programs would require a
text several times the present size of this Librarny it has been omitted. Indi-
viduals who have a specific rnequirement will have to be at Least knowledgeable
in the area the program {s wriitten about; {e: Statistical programs nrequine the
usern to be gamiliarn with the terms mean, median, ete. This is because the pro-
grams are wiitten in the vermacularn of thein subject mattern. With this hnow-
Ledge alone, no proghamming experience on the part of the usern is required in
onden to use any of these programs 4in most systems. Once it {8 detewmined that
a particular program may be useful the user merely types in a copy of the BASIC
souwrce code exactly as it appears in the program Listing. Then §ollow the in-
stwuctions for nunning the program as presented in the Instauction portion of
the write up, immediately preceding the program. ALso included in the wiite ups
are statements that appear in the source code which may possibly need to be
changed to nun in the usern's computen system; ie: RND statements may have to be
changed to FRAND .in order %o compile in centain sysitems.

PUBLISHERS NOTE: Appendix B included at the end of Volume V was not
mentioned in the preface by the author. We feel this appendix is
the most important single item included in this library. We see
this appendix as a fore runner that might lead the way toward
standardizing a computer language among the manufacturers. This is
in addition to the obvious benefits to all users of this Basic
Software Library.
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Business & Personal Bookkeeping Programs
DESCRIPTION

Computes price and interest for bond purchases.

Analyzes the cost of building design proposals.

Computes effective compound interest rates.

Determines seasonal coefficients for two cycles.

Makes a lease/buy decision for you.

Makes a decision on whether to buy a component or make it.
Calculates depreciation by 4 different methods.

Cal. the most efficient assignment of resources and/or personnel.
Predicts your yearly cash flow.

Performs monthly installiment accounting.

Computes interest accruals, monthly.

Computes annual rates of return on investments.

Makes a comparison of mortgage terms.

Optimizes the layout for a plant, shop, office, etc.
Determines your economic order quantity for inventory items.
Performs an analysis of a pert network.

Computes true annual interest rates.

Computes lessor's rate of return for uncertain assets.
Computes a lessor's rate of return after taxes.

Schedules N jobs in a shop with M machines.

Games & Pictures
DESCRIPTION

Teach the computer all about animals.

Land your spaceship on another planet.

Advanced number game, numbers may be algebraic, few clues.
Calculate your Bio-Life Cycle and plan your days.

An advanced war game with big guns.

Plays a regulation game of checkers.

A dice game with hard way odds.

Air fight w/missiles; betweeen a phantom and a mig.

Plays any number of holes; inc. obstacle course.

Have a rap session with Judy via your computer.

Simple number game, all you have to do is unscramble them.
Authentic horse race, any number of players.

Gamblers delight, plays Las Vegas rules.

Sky dive on another planet

A war game between two tanks.

Teach the computer to learn new things.
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Stars

Track
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Variable
Vector

PICTURES
DESCRIPTION

Introduction

He's absolutely MAD! MAD! MADI

Our 35th. president.

Loveable '"Peanuts'' character, w/blanket.

A modern miss to put a twinkle in your evye.

Former ''United States'' president.

Christmas or anytime this is a beautiful creation.
A true work of art for anyone's gallery.

A message for all seasons.

True and blue, he's the law.

In banner form, perfect for decorating the mantle.
That paragon of Dogdom even plays football.

A picture you can read as well as see.
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Math & Engineering Programs
DESCRIPTION

Evaluates and selects steel beam sizes.

Calculates convolutions.

Calculates low pass filter components.

Performs interpolations by spline fits.

Uses Gaussion Quadrature to do integration.

Integrates a function by spline fits.

Calc. and plots RF or Acoustic intensities.

Calc. Long. and Lat. from interstellar fix or distance.
Simulates a language compiler.

Calc. the max. & min. values of funct. over a spec. interval.
Calc. position from altitude and azimuth of celestial bodies.
Calculates Blackbody energies, w/filter look-up tables.
Calculates Sun and Moon positions, hourly.

Calculates Power Spectral Densities and FFT's.
Generates random numbers between 0 and 1.

Generates random integers between (X) and (Y).

Solves polynomials by "'Bairstows Method'.

Solves any spherical triangle.

Locates 50 stars (celestial).

Calc. course and distance and incremental vectors.
Solves for all parts of any triangle.

Finds all variables in Basic programs.

Calc. final position; given start and motion vectors
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Binomial
Chi-Sq.

Coeff
Confidence 1
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Correlations
Curve
Differences
Dual Plot
Exp-Distri
Least Squares
Paired
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Plotpts
Polynomial Fit
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Stat 2
T-Distribution
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Variance 1
Variance 2
XY

Plotting & Statistics Programs
DESCRIPTION

Calculates binomial probability distributions.

Applies the Chi-Square test to samples.

Calc. coefficients of fourier series to apprx. a function.
Calculates confidence limits on linear regressions.
Calculates confidence limits for a sample mean.

Performs auto and cross correlations with plots.

Fits 6 different curves by the least squares method.
Calculates difference of means in non-equal variances.
Plots two functions on the same sheet.

Calculates exponential distributions for a sample.
Performs least squares fit by linear, exp., or power function.
Compares 2 groups of data using the rank test.

Plots 6 equations on the same sheet.

Plots data points on standard teletypes.

Performs least squares polynomial fit.

Performs multiple linear fit with or without transformations.
Finds the mean, variance and standard deviation.

Computes various stat. measures for a variable.

Calculates normal and T-distributions.

Compares 2 groups of unpaired data.

Performs one way analysis of variances.

Analyzes a variance table of one way random design.

Plots functions of X and Y.

APPENDIX A - BASIC STATEMENT DEFINITIONS
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Part 5 - Advanced Business Programs

NAME

Billing
Inventory
Payroll
Risk
Schedule 2
Shipping
Stocks
Switch

DESCRIPTION

Performs posting and billing of accounts.
Maintains data for inventory records.

Computes payrolls with full set of deductions.
Performs a risk analysis on capital investments.

Performs the most effi. scheduling of men or resources to loca.

Solves the problem of scheduling and assignments.
Computes the value of stocks.
Calculates the effects of a bond switch.
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Profits
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DESCRIPTION

An age old favorite. ''B9, C23, D4, E13, F21, BINGO!
Computes the yields for a bond for different periods.

If you ever dreamed of being a Matador, here's your chance.
Take charge of the Enterprise while Capt. Kirk is on leave.
Authentic NFL version of this well known sport.

Calculates long-term predictions of funds.

Plots the results of Funds 1.

Ancient Chinese game of chance.

Plays Blackjack, Las Vegas style.

Life is truly a battle for survival, a real challenger!
Calculates annuities, loans and mortgages.

Generates unique maze puzzles for you to solve.

Five card draw - for up to 5 players.

Performs population projections for defined areas.
Determines the profitability of a firms various depts.
3-Dimensional Tic-Tac-Toe.

Calc. the effective annual interest rate for stated interest.

Calculates your Civil Service Retirement benefits.
Computes savings plan profiles.

Calculates repayment schedules for SBA loans.

An all time favorite for young and old alike.

TABLE or CONTENTS

Experimenter's Programs

NAME

Andy Cap
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Confid 10
Descrip
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Fourier
Horse
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Probal
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Draws this famous cartoon character.

Plays a full 9 innings of baseball.

Compares two groups of data.

Determines the confidence limits for a normal population.
Provides a description of uni-variant data.

Computes the diff. of the means for data of equal variance.
Calculates the otto cycle of engines.
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Draws a picture of a horse.

Computes integers as the sum of other integers.
Determines conclusions from logic statements.

Draws the playboy symbol.

Factors numbers into their primes.

Calc. Chi-Sq. and probabilities from 2X2 data sets.
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Quadrac Solves quadratic equations

Red Baron Draws a picture of the infamous Red Baron.
Regression 2  Calculates linear regressions.

Road Runner ""Beep! Beep!'' Draws a picture of the Road Runner.
Roulette Computerized '"Wheel of Fortune', plays roulette.
Santa 01d Saint Nick appears as jolly as ever.

Stat 10 Calculates quantities for two groups of paired data.
Stat 11 Computes sample statistics.

Steel Calculates steel beam capacities.

Top Computes cost for surfacing a road or driveway, etc.
Vary Performs an analysis of a vari. table; one-way random design.
Xmas Generates a '"'SINGING'" Christmas card.

APPENDIX B - STATEMENT CONVERSION ALGORITHMS
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A Complete Business System

NAME DESCRIPTION

Ledger Maintains ALL Company accounts and generates ALL financial
reports. Includes routines for: Pyrl, Inv, Depr, A/R, A/P,
Balance Sheets and Profit & Loss statements, etc.
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PREFACE

The information contained in these pages represents the culmination of a
very large project. That of compiling a versatile and complete Software
Library that will be of use to a large number of diverse individuals. The
programs presented here when combined in a system will represent a very
powerful library bank. Such a work as this has been attempted in the past
in such areas as cook books, electronic source books, mathematical tables
and even computer games. But to date such a collection as this has yet to
be offered to the average individual to use as he chooses. The word ''at -
temped'' was used as no work is ever considered complete by everyone regar
dless of its thoroughness.

The programs presented here were chosen for their uniqueness and general
usefulness. There should be at least one program included that will be of
use to every type of individual whether they have access to a computer or
not. Computers are a wonderful and very useful tool. Through this Library
| hope to interest more people into becoming involved with computers. The
Library is written so that little or no computer programming experience
is required to invoke any of the programs. The programs that are present-
ed here are all written in the computer language called BASIC. Each pro -
gram has been successfully run on a G.E. 635 computer. The entire source
code is presented as well as a short narrative page which defines the pro
gram, tells who might be interested in using it, a brief set of instruc-
tions or how to get them and then any limitations in the program are no-
ted. In the limitations section the storage length in K Bytes is given so
the prospective user will know how much memory to allow for the program.
Where possible the amount of memory space required for full execution is
given for the programs, this space is independent of the space already oc
cupied by your BASIC compiler.

The programs are broken down into five sections or parts. Each part deals
with a specific type of program. Part 1 contains business type programs.
These programs will be of interest to individuals who have businesses,
play the stock market, balance their own checkbooks, do installment buy-
ing, figure taxes, etc. There are a total of 20 programs in this section.
Part 2 is the lighter side of the Library as it contains 16 games and 12
picture programs. No computer library is complete without some fun. Among
the games presented in this section is one called Checkers. The game is
rather long but it is virtually machine independent as it doesn't use over
lay techniques or use files. Most of the other games included here are as
exciting as this version of Checkers. Each was chosen so as not to mimic
others that the reader may have seen. The pictures are as unusual in their
own way as are the games. Most of the pictures are spread over several pa
ges, this was done not only so the reader will need to run the program to
see the details of a particular picture but also in the hopes of getting
as many of these programs into use as possible. As the picture programs
are very simple it is an easy place for the novice to start learning about
programming.

Part 3 is comprised of Math and Engineering programs. Some of these programs

will be of use to high school students, professional people, sailors, engi-
neers, astronomers, airplane pilots, etc. Most of these programs are very

xi



technical but they can perform every day calculations quickly and easily
and they are extremely simple to use. There are 23 general usage programs
presented In this section.

Part 4 is made up of Plotting and Statistical Analysis programs. These
programs can be readily utilized by a number of people In widely differ-
ent disciplines from fishermen to statisticians. The data gathered may
be from a poll, a census, a test sample or even the number of fish cau-
ght on various days. The stat programs will be of invaluable aid to any-
one who gathers data of any kind. The plotting routines will be of use
to most of the people who use the stat programs or programs in Parts 1
and 3. The plotting is done on any standard teletype or terminal and

does not require a special plotter or plotting terminal. There are a tot
al of five direct plotting programs and 18 stat programs in this section.

All of the programs presented here may be run by simply typing the source
code as listed, exactly as it is, into your computer. Now before the pro-
gram will run it will have to be converted into machine code. This is done
automatically and requires no forethought except to make certain the oper-
ating system you are working in is BASIC. In the larger computer systems
you are asked what system you want — to this type BASIC; the smaller sys
tems only have BASIC, in these you are 0.K.

Immediately following Part 4 is Appendix A. Here, all of the Basic State-
ments used throughout these pages are defined. Each statement is explained
sufficiently well to enable one unfamiliar with this subset to modify any
necessary statements so that the program or programs will compile and exe-
cute with the Basic compiler or interpreter available with their particu-
lar computer. Most of the Basic compilers available today, that require
more then 10K Bytes of storage, will execute all of the programs presented
in these volumes with the possible exception of a few of the games and the
program "Variable'. Multiple line statements are not used in most of the
programs and only a few programs use string manipulations extensively. A
few of the programs may require more on line storage then is available on
some of the small micro computer systems; these longer programs will not
be executable due to the limited amount of memory. However most of the
programs will execute in 10K Bytes of memory or less, thereby making most
of the programs in this Library executable in virtually any Basic speaking
computer wlithout any required modifications.

Volume 111 is comprised of ADVANCED BUSINESS programs, part 5. This volume
as well as subsequent volumes are intended to make this Library complete
and useful to all individuals.

Each of these programs are written in a subset of the Dartmouth language.
The specific subset is that which was used by General Electric on their
635 systems. These programs have operated without problem on a variety of
small and large machines even several of the new micro computers. The pro
grams that use string manipulations may require slight modifications be-
fore fully executing on some systems. These programs are mainly found in
Part 2 — Games.
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A1l of the programs in this Library were written or edited by the author.
All of the programs edited by him were given for inclusion, ''swapped" for
traded, or made public. A few of the original authors of the ''swaps'' are
not known, for this | apologize. The others, unless specifically mentioned
in the text, are presented here. In addition | would like to thank the fol
lowing for their cooperation in making this work possible.
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BINGO:
DESCRIPTION

This program simulates that old family favorite "Bingo". The game is played
between you and the computer, although another may play using the computer's
card. The computer will tumble the balls and select the numbers at random.

USERS

Individuals who enjoy matching their luck against chance will like playing
this game. Bingo will also appeal to persons who enjoy a leisure game of
chance without the tension of house betting.

INSTRUCTIONS

After the program is loaded into memory type RUN. A1l necessary instructions
and inputs will be prompted as this program is self instructing. For a de-
tailed operation of the game, list the program.

LIMITATIONS

This program uses two dimensional arrays; see line 210. Line 230 contains a
Restore statement and 1ine 490 contains a SPC ( ) statement. The SPC ( )
statement is used to set the print position for the Bingo cards and could be
replaced by a TAB ( ) statement, if your instruction set does not include the
SPC ( ) instruction. A definition of the SPC ( ) statement can be found in
Appendix A, in Volume II. The source code requires 6K Bytes of memory for stor-
age and the program will execute in most 8K Basic compilers in only 7K Bytes

of memory, this is in addition to the amount of memory required to store your
Basic compiler.
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BONDS::
DESCRIPTION

Bonds calculates bond yields to maturity for a bond. The yields are computed
before and after taxes. The user must supply the tax rates, the redemption
value, price, annual coupon and the maturity for the bond before any calcu-
lations are made. This program is more comprehensive then the program BOND.

USERS

Persons or companies interested in investing in bonds, or already having bond
investments could benefit from using BONDS.

INSTRUCTIONS

The input data for the bond may be entered in data statements prior to program
execution or it may be entered after execution through the prompting provided

in the program. After the program has been loaded into memory, type RUN. Bonds
will then ask if you want instructions. There are three valid responses to this
question: YES, NO and DATA. If you answer YES, the program will prompt for the
required inputs. If your response is NO, then you are expected to enter the
seven (7) required data inputs. If the response is DATA, the program will expect
to find the data previously entered in Data Statements prior to operation. Data
for a sample problem is contained in line 190.

LIMITATIONS

The program should execute in most Basic compilers with 5K Bytes of availabie
memory. The source code requires 4K Bytes of memory for storage.
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BULL:
DESCRIPTION

In this program you will be transformed into a Matador. Have you ever been
a Matador? Well, in any event you will have the opportunity to test your
skill and courage in killing a bull or in the reverse being killed by a Bull!

USERS

Anyone who is looking for a good, fast, moving game where the probabilities
for "loosing" or "winning" are Equal, will enjoy playing Bull. This game is
extremely unique and is full of unexpected events.

INSTRUCTIONS

A11 instructions necessary for execution are included in the program. After
the program has been loaded, type RUN; you will then be asked if you want
instructions. If you type NO to this question the game will commence, any
other response will yield the full set of instructions. The game is self
contained and provides for all necessary inputs automatically.

LIMITATIONS

This program uses multiple line statements throughout, i.e.: Tines 460, 730,
780, 970, 1030, etc. In addition, line 413 contains a Restore statement. The
source code requires 5K Bytes of memory for storage and 6K Bytes for execution.
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ENTERPRISE:
DESCRIPTION

The federation is in dire need of a commander to takeover the Enterprise while
Captain Kirk is on leave. Prior military experience helpful as the Enterprise
and a Klingon battle cruiser face each other in a simulated battle mission on
your computer. Designed to test your abilities, this version of the game will
require considerable skill on your part to avoid total destruction. GOOD LUCK!

USERS

Starfleet Captains and other individuals interested in keeping the Star Trek
tradition alive and well, as well as having a lot of fun, will find this sim-
ulation space battle both exciting and fascinating. **WARNING** This game may
be habit forming — players have been known to become addicted!

INSTRUCTIONS

Type RUN after the program is loaded and the program will ask you if you want
instructions. The program is self instructing and easy to use.

LIMITATIONS

Line 230 contains a TAB ( ) statement, 670 an ON_GOTO statement and 2270 a
Restore statement. Lines 330 and 2810 contain Multiple line statements. The
source code is 7K Bytes long and the program will execute in 8K Bytes of mem-
ory. For those of you experiencing extreme difficulty in bringing back the
Enterprise in one piece, the weapon control constraints are located in lines:
700, 800, 870, 2010 and 2020.
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FOOTBALL:

DESCRIPTION

If you're a football fan this program should be right up your 50 yard line.
This is an authentic football game simulation. The game adheres to the NFL
rules and the play generated is as stimulating as you're up too.

USERS

NFL and AFL fans will find this game very enjoyable. The game will appeal to
anyone who has an interest in football, regardless of their expertise.

INSTRUCTIONS

The program contains all necessary prompts and instructions for playing the
game. To use — load the program and then type RUN. For detailed program op-
erations 1ist the program before playing.

LIMITATIONS :
This program uses the DEF FNX ( ) function and the FNX ( ) function exten-
sively, starting in program 1ine 1090. Line 2030 contains an ABS ( ) state-

ment and line 6080 contains a Restore statement. The source code requires
11K Bytes for storage and 13K Bytes of memory for storage and execution.
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FUNDS 1:
DESCRIPTION

Funds 1 performs financial projections for an investor. Funds 2 is used to
plot the data from this program. The program is normalized to allow various
investment plans to be compared.

USERS

Individuals and companies engaged in financial speculation and investment
would have use for this program. In addition, it could be related to any
homeowner, as a home is an investment. With this program one could do e-
quity projections on a home for the purpose of loans or additional invest-
ment value.

INSTRUCTIONS

The program is self prompting and requires no maintenance prior to execution.
The program normalizes all investments to $100 and makes projections for a 50
year period. In order to correct for other investments the investment return
need only be scaled by the ratio of $100 to the true $ investment. For example:
if the investment was $14,100 then the investment return projections should be
multiplied by 141, and so forth. The program can be listed for additional op-
erating information.

LIMITATIONS

Funds 1 uses two dimensional arrays, starting in line 100. Line 910 contains
a TAB ( ) statement and starting in line 950 Print Using statements are used.
The source code requires 4K Bytes for storage. Execution is a function of the
length of the projection as set in the DIM statement in Tine 100. With the
present setting the program will require 37K Bytes of memory for execution.
This amount can be significantly reduced if the A(32,100) table is reduced,
however this will reduce the length of the projection. The program is pre-
sently set for operation without a storage file for the tables. If the re-
sults are not to be plotted with Funds 2, then there is no loss, however if
Funds 2 is to be utilized, it would be advantageous to convert this program
to use a storage file. Instructions for utilizing a storage file are given
under Funds 2. This program has been written without file statements as most
small system compilers do not have this statement and the object of this 1i-
brary is to be as universally compatible as possible.
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FUNDS 2:
DESCRIPTION

This program is the plotting routine for Funds 1. It may also be used to
plot other data bases, if they are formatted for this program's input.

USERS

Users of Funds 1 will have the most use for this program, however Funds 2
can be used to plot the results of any financial analysis.

INSTRUCTIONS

This program is also self prompting and will ask for all necessary inputs.
For additional information list Funds 1 and Funds 2.

LIMITATIONS

As in Funds 1 this program uses two dimensional arrays, starting in line

100. In line 1331 the TAB ( ) statement appears and is used throughout the
program. The source code stores in 5K Bytes of memory. The execution length
is a function of the reserved table size. With the DIM statements as present-
ly set, it will require 38K Bytes of memory for storage and execution. This
amount may be significantly reduced by reducing the "A" table. Due to the
length of the tables it may be more convenient to store the data from Funds 1
in a use file and then have Funds 2 read this use file. If your compiler has
file statement capability, the mods would be:

FUNDS 1 120 FILES: PLOT 1
128 Scratch #1
760 Write #1: N, NI, 11
790 Write #1: A(I,J)

FUNDS 2 120 FILES: PLOT 1
125 Read #1: N, N1, 11
150 Read #1: A(I,J)
155 Rem
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This example plots the results of the first problem from the program FUNDS 1.
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‘This example plots the results of the second problem from the program FUNDS 1.
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GO-MOKU:
DESCRIPTION

This program is a simulation of an old Chinese game. It is played on a 9x9
board and the object of the play is to place 5 in a row without being block-
ed by your opponent. Your opponent is the computer.

USERS

If you 1ike a game offering a fair degree of skill you will enjoy playing
GO-MOKU. The game can be analyzed and the methodology may be reduced to an
algorithm as in TIC-TAC-TOE for those so inclined.

INSTRUCTIONS
Upon execution the program prints out all necessary instructions and game

rules. A1l inputs will be prompted by the game program. The playing board
will be printed after each move.

LIMITATIONS

This program uses two dimensional arrays; see line 90. The source code is
5K Bytes long and the game will execute in 11K Bytes of memory.
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JACK:
DESCRIPTION

Calling all gamblers or would be gamblers — this is a simulation of the
game of Black-Jack. The program adheres to the same house rules as used in
the Las Vegas gambling casinos and is an exceptionally realistic version of
the game.

USERS

Persons who 1ike to play cards, gamble, or just play games will enjoy JACK,

and if you've always dreamed of sitting in a casino in Vegas playing cards,

with this program only the setting will be different. The winnings obtained

with this program are very close to those obtained in the real casinos, ex-

cept you can't spend your winnings but then 1like wise you don't have to make
monthly payments to repay your losses.

INSTRUCTIONS

To play Jack simply type RUN after the program is loaded. The program will
ask if you would 1ike instructions. A response of "P" will start the game
immediately, any other numeric response will cause a detailed listing of the
instructions to be printed. The program is instructional and will prompt for
all inputs.

LIMITATIONS

The source code requires 7K Bytes of memory for storage and 8K for execution.
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HERED ARE THE LAz VEGHS RULES FOR PLAYIMG BLACK ACE:
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b
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SIMCE 1 HFME BLACKJACK: S0 HE ARE EUEM FOR THE HAMD,
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AHD THE GEME COMTIHUES.
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STHE PLAY: WHEH Y00 FIMALLY STAMD (BY TYPIMG A ZEFO)
T WILL DREAM CAREDS LHTIL:
=D HAVE AT LEARST A HARD 17 THARD MEAHS THE TOTEL
OES MOT IHCLUDE A ACE BETHG COUMTED A% 11
=L MAVE A SOFT 18 vS0FT MERHS THE TOTAL IHCLUDES AN
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LIFE:
DESCRIPTION

This program is a very detailed version of the game of "Life" as written

up in the October 1970 issue of Scientific American. It has been modified
to allow one to play either against the computer or against another player.
The object of the game is to destroy your opponents Tife units while saving
at least some of your Tlife units. This i$§ more then just a game as it
actually follows patterns found in real 1ife environments.

USERS

Game enthusiasts of all types will find something of interest in this game.
"Life" will be of special interest to individuals involved with population
projections, economic growth situations, and the problems related to over

and under developed areas. ‘

INSTRUCTIONS

The program is self prompting and should be Tisted for a full set of instruc-
tions before playing your initial game. Program instructions are available
when the program is initiated.

LIMITATIONS

The source code for this simulation requires 13K Bytes of memory for storage
and 21K for execution, this does not include the amount of memory required
for storage of your Basic compiler. This program uses two dimensional arrays;
see line 106. Line 108 has a MAT A = ZER and 110 has a MAT B = ZER. Lines

104 and 122 contain Restore statements.
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BECIME A TWI-DIMEVNSIOIVAL TYRANT

EXPERIENCE TiE J)Y DOF CINFLICT AS Y )] DETERJIVE TIE DESTIVY
JF YIJR WIRLD NYF LIFE-JJITS

WATCH {ELPLESSLY AS YOIUR LIFE-JNITS AIMLESSLY BLMIIVDER AB)YIIT!
PLAY T{E °*BATTLE IF LIFE"!

D7 YIUJ WAVT A BASIC EXPLAVATINY JF THE CGA4E ?Y
't PLEASE, AJSWER YES 2R ¥) !
AVSWER ?YES

TiE GAME °BATTLE JF LIFE®' IS BASED IV THE GAVE LIFE.

LIFE-NITS ARE CIUVTERS NV AV [VFIVATE GRID. T{E PRESEVCE 7F A LIFE-
UNIT IS INDICATED AS A ZER) 3V THE PRIVTED GAYE B)ARD. IV T{E BJIARD
EACA LIFE~UNIT IS SURRIUNDED BY A 44XIvuv IF EIGIT JEIGIBIRS. CALL
AJACENT UNITS ARE COUNTEDs, IVCLYDIVEG DLACGCIVAL VEIGIBIRS)

T4E GA¥ME PRICEEDS FRIY IVE GEVERATINVY T) AVIT{ER. TIR LIFE-INITS
TAEMSELVES D) NIT MIVE, THEY WILL EIT{ER LIVE DR DIE. TiE CURRENT
PIPULATIIV 2F AV AREA WILL DETERAIVE TiE PIPILATIIV IF THE TiE VEXT
GEVERATINV. EXISTIVG LIFE-UNITS ¥MAY DIE, DR JEW JIVES vAY 8% BIRY IV
EMYPTY SPACES» ACCORDINEG T) THE FOLLIOVWING RILES:

DEATY1 = A LIFE-UNIT WILL DIE IF IT 1AS LESS TiAV TW) VEIGIBIRS+..
(FROM [ SILATIONS IR MIRE T1AV THREE VEIG{BIRS...(FRIY
JVERCROIWDING) «

LIFE - A LIFE-UNIT wWILL LIVE IF IT 1AS TW) DR TIREE JEI GCIBIRS.

BIRTYI - A VEW LIFE-UVIT WILL BE BIRV [V AV E4PTY SPACRK T{ERE ARE
EXACTLY THREE VEIGIBIRING LIFE-UVITS.

EXAMPLES:
2 92

TH{E ABOVE LIFE-UVITS WILL BAT{ DIE BECAUSE EAC{ {AS VLY
OVE VEIGiBIR.

RS S
SRS
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TW) YF THR ABVYE LIFS-JJITS WILL DIF FRIM MYERCRIWDIVG. TW) VEW
LIFRE-JITS WILL BE 3IRV.
T18 VEXT GEVERATIDY IF THE ABIVE CRIJP WILL RE:

9 2
) A
A 3

TS PATTERY [S STABL®, BAC{ LIFE-INIT 4AS Tw) VEIGIBIRS--S5) IT
LIVES -=- AYD V) SPACE 1AaS5 EXACTLY THREE VEICG{8IRS~--S5) J) ¥zW
LIFE-INITS ARE BIRV.

SIME PATTERVYS DSCILLATZ - TiIS IVE [S CALLED T{f BLIV{ER:
? ?
2 -> 299 -> A
? 3

JOTICE THAT THR TW) UVITS IV THRE EVD JF TIE BLIVKER DI®, avD THAT
TIE OVE [V Ti{E CEVNTER LIVES BECAJSE [T {AD TW) VEIGIBIRS. TW) JEW
LIFE=UNITS WERE B)RY VEXT TY THAE CENTER BECA/SE THEY {AD TH{REE
VEI GIBIRS.

S7vE PATTERVS ARE STABLE, LIKE T{wSE:

3
D2 a 0] %] B9
20 %] A A a 2
2 D
TAESE ARE CALLED TH{E BIX, TIE LJAF, AVD TIE SVTA<{E.

SHIME PATTERVS REPRIDICE THAEYMSELUVES AND °*9¥I9UYE*® ACRISS THiE B)ARD.
TIIS MNE [S CALLED A GLIDER:

t= G - - 2 3- - - - 8- = = = @ HE R g = = =
t= = @3 ~ ¢t => 33 = P =t =>3= =~ B = 3 =25~ 0 =~ - ¢ =>3- = B - 2
9 A0 - t- B 3 - 3 t9 - B - 3 ¢=- = 3 : gt =~ = D
§- = = = 3 8- 8 - ~ 3 g~ 3 - 3 t- 0 0 - 3 t- D B B ¢

R - o > o - - . o em > wn w wn w I A

NITICE TIAT THE GLIDER °*MIVES® IVE SQUARE DIWN AVYD JVE SQUARE
TY TiE RIGIT EVERY FOUJR GENERATINNS: IT IS SAID TO AIVE AT JVE-
QUARTER JF T{E SQUARE-RIDT 2F Tw) TIYMES T{E SPEED J2F LIGIT.
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THE PLAY:

MY CGAME, 'LIFE's IS PLAED OV A BIARD 11 < 3%, EAC{ PLAYER {1AS A
JP FNOR Y211 BY THE COMPUTER AT TI1E START J)F EAC{ GAvE. ®ACd PLAYER
TRIES T) DESTR)Y T{E STABLE PATTERVS [N IS JIPPIVENTS {MME REGIIV.

THiE AETAID 2F ATTACK IS VARIABLE. SIME TIYMES GLIDERS 2R SI9vILAR
PATTERNS ARE USEDs SIMETIMES PATTERVS WHiIC{ ARE <Jy7WN T) €XPAVD ARE
EMPLOYED. [V AVY CASE THE JJLY CH{AVCE Ti{E PLArYERS WILL {AVE T) PLAV
THEIR STRATEGY WILL BE AT THE D2UJTSET JIF TiE GAME. [T [S THE INITILAL
PLAY NF THIER WIRLD WIIC{ WILL WIV DR LISE T{E BATTLE J)F LIFE!

DN YIJ WANT A LISTING DF THE RULES ?YES

HERE ARE T1iE RULES:

EAC1 PLAYER HAS A HOYE REGION wHICH HE TRIES T) DEFEND. AT THE
SAVME TIVME, {DWEVER, 4I5S PLAV VMUST DESTRIY HIS DPPOIVENTS HIME REGIIN.
THUS EAC{ PLAYER MUST SET UP {IS INITIAL PLAY DF {IS WIRLD WITH{

A PHILOSIPIY IF DEFEVSE, DFFEVSEs IR ATTEMPT BITH.

EACH PLAYER vAY USE UP TO THIRTY LIFE-UNITS [V 4IS INITIAL
PATTERV. THIS IS IN ADDITION T) THE 4ADYE REGINVS w{IC{ [ HAVE
ALREADY SET UJP FO)R EAC{ PLAYER. A PLAYER vAY PUT THE LIFE-INITS
OF AIS IVITIAL PATTERV NV {IS SIDE 2F THE BJARD JVLY. FOR PLAYER
ONE THIS IS FROM Y = 4 T) ¥ = 15, (TIE REGIOY FRM ¥ = 1 T) Y = 3
IS RESERVED FO)R THE HOME REGION. DD NOT TRY T) PLACE aVY LIFE-INITS
IN THIS AREAD)

THE BYARD INITIALLY LDJIKS LIKE THISs
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PLAYER NVE 1A4S TiE 8)TTIM IF THE BIARD AS IT wWAS PRINTED JJT.
PLAYER TW) (Wi) MIGIT BE THE vMAC{IV<) {aS Tif TIP OF T{E BIARD.
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LOANS
DESCRIPTION

This program computes annuities for both payments and withdrawals for loans,
mortgages, savings, etc.

USERS

Householders, individuals who have checking or savings accounts or have
outstanding loans or are contemplating any of the above will be able to put
this program to good use.

INSTRUCTIONS

Upon execution the program will ask if you want instructions. LOANS is
fully documented and will prompt for all necessary data while the program
is running.

LIMITATIONS

Line 100 contains a DEF FNX ( ) statement; this function is used through-
out the program. In line 1200 LOG ( ) and 1260 ABS ( ) statements appear.
The source code will require 6K Bytes of memory for storage. Execution will
require an additional 1000 Bytes of memory for table storage for a total
of 7K Bytes for execution.
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TS TRUCTIONS FIRET

WHTT” TYEE (1=FRYRHENT: 25T THIRFMAL ) "3
HT L BE#L, 5

T T T
e B e | -

T et b T4

" FMSHER 1 OR 2 PLERZEL!

3

ki

VAR TFELE TS UREHOMH O 1=

= W=l s d=R YR

e T2 M B I
-

Ty T T T

1 TR ettt

Teots el & PLERSE !

X3

Lt TIFRC TSI S

-4
T
o
m
-
1
41

Ti+11-LaG0i+It

£x

FET VT
FEIMT "MUMEER OF PERTOUS = M ="iH1
GOTO 520

EINT

FRINT
T r EE:[ !T

FMEE MIIMTEGEREY s TIPOT s
=

764



G PRIMT

"HHAT ARE MITHTEGERIsRIS1R (21 "3

s
i

5 THFUT MisAls 11
4 LET Ti=1i- 16w
A OLET Ri=AI®EI1-001+4T11TH1-1]
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3OGOTO SRR
i PRTHT
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FRIMT R o= FMOUNT OF FRYMEHT-WI THORAWAL EACH FERIOD®
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g PRINT "OF THE FOLLUWING ARLTERMHATIUES: ¢
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MAZES:
DESCRIPTION

This program generates uniquely different mazes in two dimensions. The
maximum size of a maze is 23 x 25. Each maze is distinctly different from
the preceding one and has only ONE solution.

USERS

Puzzle and riddle fans will enjoy this game. The complexity of the mazes
generated is varied according to the dimensions but all should provide
fair competition for the initiated as well as the uninitiated player.

INSTRUCTIONS

Type RUN and the program will print out a full list of instructions and then
ask you for the size of the maze you would like to construct. The greater
the dimensions of the maze the more complex is its' solution.

LIMITATIONS

Mazes uses two dimensional arrays to generate the patterns. The source code
requires 6K Bytes for storage. With the DIM statement in line 240 set at
(23, 25) the program will require 18K Bytes of memory for execution. If this
DIM statement is reduced the program will execute in less memory space but
the mazes generated will be correspondingly less complex.
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IF & <% W THEH
IF 2 = 1 THEH

155

COEOTO 1Dads FESR

1505
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GOTO 1VeE

EEM
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LET © = o+l
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POKER:
DESCRIPTION

If you Tike card games and would like to play for high stakes or low but just
haven't got the extra money, this is the way to go! This program simulates

a five card draw poker game. Up to five players are allowed and the computer
is the dealer and keeps everybody honest.

USERS

Anyone who enjoys a good poker game will enjoy this program. If you've always
wanted to try your hand at poker this is one sure way of doing it safely

and for the old pro its' going to be a little bit harder to bluff, but go
ahead and try.

INSTRUCTIONS

To use this program simply type the word RUN. The game will then commence.
The game is self instructing and will ask for all necessary inputs. For
additional information 1ist Poker.

LIMITATIONS

With the exception of the ABS ( ) statement in line 2230 the program should
immediately execute in any basic speaking computer with at least 8K of
available memory. The source code for Poker will require 7K Bytes of memory
for storage.
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POPUL:
DESCRIPTION

This program calculates and prints yearly population projections for an
area. The projection may be printed for a number of years, up to 99. The
program uses compound interest formulas to generate the projections.

USERS

Individuals interested in the economics, social problems and growth factors
of an area will find this program very helpful. This could include civic
groups, home owners, engineers, environmentalists, and local government
consultants. The area of interest may be a fish tank, back yard, or entire
city.

JNSTRUCTIONS

This program requires no special initialization prior to execution, just
load in the program and type RUN. Popul is self instructional and will
request all input necessary for operation. List the program for additional
program information.

LIMITATIONS

Popul will require 3K Bytes of memory for storage and 5K for program
execution. This program should execute without problems in most 4K Basic
compilers.
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PROFITS:
DESCRIPTION

PROFITS 1is used to analyze the profit from various departments of a company.
With slight modification this program can analyze various household expenses
such as: phone, heat, light, groceries, etc. versus income. For business

use the amount of inventory and its' rate of change is taken into consideration

when determining the profit or profit margin.

USERS

Individuals who are cost conscious put this program to good use. It could

be used to analyze house-hold spending versus income. These results could

be used to streamline or trim the budget. Businessmen as well as efficiency
experts could benefit from using this program by increasing their departments'

profit margins.

INSTRUCTIONS

List the program for detailed instructions. Profits is self prompting and
will request all needed information while executing.

LIMITATIONS

The TAB ( ) statement is used throughout this program starting in line
320. This program will store and execute in 4K Bytes of memory in most
systems, excluding the amount of memory required to store the basic compiler.
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QUBIC:

DESCRIPTION

This is the game of TIC-TAC-TOE in three dimensions. The game is played on

a 4x4x4 board. The playing board may be printed before each move, if desired.
This is a very complex game and it will be extremely difficult for you to
beat the computer, although I have seen it done where the player solves

the algorithms with a calculator before each move.

USERS

Game enthusiasts and problem solvers will find Qubic both challenging and
interesting.

INSTRUCTIONS

Type RUN and Qubic will ask you if you want instructions. Each move codes
a 3 digit number specifying the level and location of the move. All necessary
prompts and instructions will be generated by the program during execution.

LIMITATION

This game uses two dimensional arrays; see line 315, throughout. The source
code requires 7K Bytes for storage and will execute in 12K.
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DO YOU VWANT INSTRUCTIONS ?YES

THE GAME IS TIC=TAC=-TOZ IN A 4 X 4 X 4 CUBE.

EACH MOVE 1S INDICATED BY A .3 DIGIT NUMBERs, WITH EACH
DIGIT BETWEEN | AND 4 IUCLUSIVE. THE DIGITS INDICATE THE
LEVEL, ROW, AND COLUMU, RESPLCTIVELYs, OF THL OCCUPIEL
PLACE.

TO PRINT THE PLAYING BOARDs, TYPEZ 2 (ZZRO) AS YUOUR MOVE.
THE TROGDAM WILL PRINT THE B80ARD WITH YOUR #OQVES INDL-
CATED WITH & (7)), THE MACHINE'S NOVES WITH AN (M), AND
UNUSCLD SAUARES WITH A C D

TO =TOP TUE PROGRAM RUN, TYPE 1 45 YOUR MOVE.
D0 YOU WaNT TJ MQVE FIRST ¢
INCONTECT ANSWER. PLEASE TYPE NENYESREM O REMNOREZM. INQ
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RATES:
DESCRIPTION

This program calculates effective annual interest rates for various interests
with different compounding times.

USERS

Persons planning on spending money who may have a choice of financing plans
can use this program to determine the true or effective interest they will
be repaying, i.e. Businessmen, Housewives, Homeowners, etc.

INSTRUCTIONS

After the program has been loaded into memory type RUN and the program will
prompt for all necessary information.

LIMITATIONS

Rates uses two dimensional arrays; see line 530. Line 550 has a MAT INPUT
statement as does line 670. Line 770 contains a TAB ( ) statement and Tlines
490 and 1020 contain print using statements. The program will require 2K
Bytes to store the source code and 7K Bytes for execution.
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RETIRE:
DESCRIPTION

This program computes the rate of retirement pay for a civil service worker.
It can be modified to generate retirement schedules for other plans as
desired.

USERS

Persons desiring to plan for their retirement will find this program very
benefical. In addition to providing you with a retirement pay schedule it
can be very useful Now in planning or deciding which job to take or what
potition or level of current income to work towards. While this program has
been set up for government workers it can easily be modified to encompass
any retirement plan beigh offered by an employer.

INSTRUCTIONS

Upon execution the program will ask if you want instructions. Type 1 for
Yes or § for No. The program will request all necessary data as needed to
determine your retirement benefits.

LIMITATIONS

Starting in line 1020 the DEF FNX ( ) statement is used. In addition the
PRINT USING statement is used extensively through out this program. RETIRE
will require 6K Bytes of memory for program storage and will execute in most
8K Basic compilers with 7K Bytes of available memory.
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SAVINGS:
DESCRIPTION

This program computes the amount of money an investment will accumulate
over a period of years, given the interest rate, compounding period and the
type of investment.

USERS

Anyone who invests or saves money will find this program can help in de-
termining the most advantageous place to invest your money. This would include
homeowners, businessmen and companies, as well as anyone who has a savings
account.

INSTRUCTIONS

After the program has been loaded into memory type RUN. The program will
then print out a full set of user instructions.

LIMITATIONS

This program should execute in any Basic speaking computer with 3K available
memory. Two kilo Bytes are required for program storage and Savings should
execute without incident in most 4K Basic compilers.
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SBA:
DESCRIPTION

SBA caiculates a loan repayment schedule for "“Small Business Administration"
loans.The printout covers the entire period of the loan utilizing a tabular
format for the various categories and provides a comprehensive yearly
summary statement.

USERS

Businessmen who are interested in obtaining SBA funds for use in their business
will find this program very informative and far less costly to use than an
accountant. As small businesses are measured in terms of dollar income per
operating unit, this means that even large companies may be able to obtain

SBA Toans for thier various offices around the country.

INSTRUCTIONS

The program is self prompting but should be Tisted for detailed input inst-
ructions. After it is loaded into memory and listed, if desired, type RUN.

LIMITATIONS

Line 340 contains a DEF FNX ( ) statement, line 380 an ABS ( ) statement,
line 630 a Change statement, 1ine 650 a FNEND statement and 1ine 1180 a TAB

( ) statement. Some of these statements may not be in your Basic compiler but
if you have an 8K version of Basic these statements may easily be converted
to your compiler's statements. Statement definitions are shown in appendix

A at the end of Volume II. The source code for SBA requires 5K Bytes for
storage and will execute in 6K Bytes of memory.
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TIC TAC:

DESCRIPTION

This is a computer simulation of the game TIC TAC TOE. The game is played
on a standard 3 x 3 board. The computer randomly selects who will make the
first play and is your opponent. This is a very simple version of a very
old, old game and con provide hours of entertainment for both the novice
player and the expert.

USERS

This is a very good starter game for the novice computer game player and its
a nice change of pace for the expert who has been frustrated by a few of the
more complex games.

INSTRUCTIONS

Load the program into memory and type RUN. The game board will be printed
at the beginning of the first game only. It may be necessary to keep a
copy of the game board until its arrangement becomes familiar. To play you
type in the number of the square where you would Tike to place your X. The
computer will tell you which square it will occupy based on prior moves.

LIMITATIONS

Line 1030 contains a TAB ( ) statement, 1070 MAT Read, 1080 MAT C = ZER

and 1090 MAT B = ZER. This program uses two dimensional arrays for operation;
see line 1060. The source code stores in 2 Bytes of memory and the program
will execute in 3K Bytes of memory, excluding the space required for your
Basic compiler. TIC TAC should execute in most 8K Basics with little or no
problems.
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