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NAME
mathomatic — a computer algebra system

SYNOPSIS
mathomatic [ —-bcehqgrtuvwx ] [ —=slevel ] [ -m number ] [ input_files or input ]

DESCRIPTION
Mathomatic is a general-purpose computer algebra system (CAS) that can symbolicallysisablify,
combine, and compare algebraic equations, perform cammpi@ber and polynomial arithmetic, ettt
does some calculus and handles all elementary algebra, excepthlng. Tigonometry and function
expansion are supported in a separate program catiath (1). Plottingexpressions withgnuplot(1) is
also supported.

mathomatic is the main Mathomatic application that does intevactymbolic-numeric mathematics
through a simple command-line intece. Readlinsupport is usually compiled into this application, mak-

ing it easy to edit input and recall previous input with the curegs.kThenumeric arithmetic is double
precision floating point with about 14 decimal digits accurddary results will be exact, because sym-

bolic math is an exact math, and because multiple floating point humbers can be combined for a single
mathematical value; for examp&(1/3),which is the cube root of 2 exactly.

OPTIONS
-b Enable bold colors. Color mode will be turned on and colors will be brighter if this option is spec-
ified. Sameas the "set bold color" command.

-C Toggle color mode. This mode outputs ANSI terminal escape sequences d¢osaunbkevel of
parentheses a different cqoléor easier reading. Requires a terminal emulator that supports ANSI
color escape sequences. If the colors are too hard to see, uedpton to increase the bright-
ness.

-e Process mathematical expressions and Mathomatic commands instead of input files on the shell
command line, and then quit. Unquoted space characters are the line separators on the Math-
omatic input that follows this optionWorks similar to entering it into the Mathomatic main
prompt, except the autoselect option is turndd bfseful for quick command-line calculations.

The startup messages are not displayed with this opfotiow this option with "--" so that
expressions can start with a minus sign (-).

-h Display a brief help message listing all of these options and then exit.

—m number
Change the memory size of equation spaces. It is followed by a decimal floating point number
which is a multiplier of the default equation space size. This allows larger equation spaces so that
manipulating extremely large expressions will succeed without getting the "Expressiorg&do lar
error. Specifying a number higher than 100 may makathomatic unrespons.

-q Set quiet modeThe startup messages and prompts are not displayed. This is useful when piping
or redirecting input into Mathomatic, because the inpab'twbe dsplayed, so prompt output
should be turned &f This option does the same thing as the "set no prompt" command.

-r Disable readline input processing. Readlinevedldine input editing using the cursoeys, and
outputs terminal control codes, all of which can be turnéditt this option.



MATHOMATIC(1) MATHOMATIC(1)

=S level
Set the enforced securityvi for the Mathomatic sessiorevel 0 is the default with no security
Level 1 disallows shelling out (forking).Level 2 disallons shelling out and writing filesLevel 3
disallovs shelling out and reading/writing filedevel 4 is the highest security Vel and is the
same as compiling with the -DSECURE option. This run-time optias eveated for use on open
public servers that canise the SECURE compile-time define.

-t Set test mode. Used when testing and comparing ouBygasses loading startup (rc) file, turns
off color mode and readline, sets wide output mode, ignores pause command, etc.

-u Guarantee that standard output and standard error output arfeteth Alsoechoes all line
input if not in quiet mode (—q). Useful when piping.

-V Display version numbecompilation options used, maximum possible memory usage, then exit.

-w Set wide output mode for an unlimited width outputide like the "set wide" command does.
Sets infinite screen columns and rows so that 2D fmensional) expression output willvedys
succeed and not be downgraded to 1D output when it ddésn’ the display area. Use when
redirecting output or with a terminal emulator that daesrmép lines. This mode only affects 2D
output.

—X Enable HTML output mode (which is also valid XHTML). This mrakMathomatic output suit-
able for inclusion in a web pag&he color mode and bold colors flags affect this modeywadtp
HTML color output. Wide output mode is also set by this option, meaning expressions will
always be displayed in 2D.

GENERAL
After ary options, text files may be specified on the shell command line that will be automatically read in
with the read command, unless thesoption is specified.

Mathomatic is best run from within a terminal emulatidruses console line input and output for the user
interface. Firstyou type in your mathematical equations in standard algebraic notation, then you ean solv
them by typing in the ariable name at the prompt, or perform operations on them with simple English
commands. ¥yipe "help"” or "?" for the help commandf. the command is longer than 4 letters, you only
need to type in the first 4 letters. Most commands operate on the current equation by default.

A command preceded by an exclamation point (such as "lIs") is taken to be a shell command and is passed
unchanged to the shell (/bin/sh). "I" by itselfakes the default shell, which is specified in the SHELL
environment ariable. "!"is also the factorial operator.

Complete documentation isalable in HTML and PDF formats; see the local documentation directory or
online at "http://mathomatic.org/math/doc/" for the latest Mathomatic documentation.

ENVIRONMENT
EDITOR
The EDITOR environment variable specifies which text editor to use for the edit command.

FILES
“/.mathomaticrc
Optional startup file containing Mathomatic set command options. It should be a text file with one
set option per line. Do not include theord "set". For example, the line "no color" will mak
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Mathomatic default to non-color mode, which is useful if you angsihg a standard ANSI termi-
nal emulatar "rc" stands for "run cold".

AUTHOR
Mathomatic has been written by George Gesslein Il (gesslein@linux.com) with kind help from John Blom-
mers ("http://www.blommers.org") and the Internet community.

REPORTING BUGS
The command to ta&kthe limit of an expression is partially functional angherimental. Allelse should
work perfectly; if not, please report it as agbto the author or on the Launchpad website: "https://launch-
pad.net/mathomatic".

SEE ALSO
rmath (1), matho-primes(1), primorial (1), matho-mult(1), matho-sum(1), matho-pasca(l), matho-
sumsq1)
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NAME

rmath — a computer algebra system with functions and readline
matho — a computer algebra system with functions

SYNOPSIS

rmath [input_files ]
matho [ input_files ]

DESCRIPTION

Mathomatic is a general-purpose computer algebra system (CAS) that can symbolicallysisablify,
combine, and compare algebraic equations, perform cammpi@ber and polynomial arithmetic, ettt
does some calculus and handles all elementary algebra, excajthlng. Plottingexpressions witlgnu-
plot(1) is also supported.

rmath andmatho are shell scripts that alloyou to use Mathomatic with input of functionsdikin(x) and
sqrt(x) automatically expanded to egdient algebraic expressions by the4(1) macro preprocessor
Additionally, rmath runs therlwrap (1) program to provide readline input editing support.

The following general functions are defined when usim@th or matho: sqrt(x), cbrt(x), exp(x),
pow(x,y), abg(x), sgn(x), gamma(x), floor(x), ceil(x), int(x), andround(x).

The following trigonometric functions are definath(x), cogx), tan(x), cot(x), se¢x), andcsXx).

The following typerbolic trigonometric functions are definaihh(x), coshx), tanh(x), coth(x), sechx),
andcsch(x).

The following binary operators are defineabd.

The following unversal constants are defineft, e, i (the imaginary unit)euler, omega, and phi (the
golden ratio).

GENERAL

FILES

Text files may be specified on the shell command line that will be automatically read in through the m4 pre-
processor into Mathomatic. Afterfiles are read in, Mathomatic prompts for input from the console.

Mathomatic is best run from within a terminal emulatidruses console line input and output for the user
interface. Firstyou type in your mathematical equations in standard algebraic notation, then you ean solv
them by typing in the ariable name at the prompt, or perform operations on them with simple English
commands. ¥yipe "help" or "?" for the help commandf. the command is longer than 4 letters, you only
need to type in the first 4 letters. Most commands operate on the current equation by default.

Complete documentation isalable in HTML and PDF formats; see the local documentation directory or
online at "http://mathomatic.org/math/doc/" for the latest Mathomatic documentation.

“/.mathomaticrc
Optional startup file containing Mathomatic set command options. It should be a text file with one
set option per line. Do not include the word "sefor example, the line "no color" will mak
Mathomatic dedult to non-color mode, which is useful if you atarsing a standard ANSI termi-
nal emulatar "rc" stands for "run cold".
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AUTHOR
Mathomatic has been written by GgerGesslein Il (gesslein@linux.com) with kind help from John Blom-
mers ("http://www.blommers.org") and the Internet community.

REPORTING BUGS
Please report grbugs to the author or on the Launchpad website: "https://launchpad.net/mathomatic".

SEE ALSO
mathomatic(1), matho-primes(1), primorial (1), matho-mult(1), matho-sum(1), matho-pasca(l),
matho-sumsd1)
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NAME
matho-mult — multiply large integers

SYNOPSIS
matho-mult [integers]

DESCRIPTION
This command-line utility is optionally part of theathomatic(1) package. It uses Python to multiply
mary large integers separated by spaces arfines. Thesize of the integers is only limited by theaid
able memory of the computer.

The integers to multiply may be specified on the command line or read from standard input.

AUTHOR
George Gesslein Il (gesslein@linux.com) at "http://www.mathomatic.org".

REPORTING BUGS
If you find a bug, please report it to the author or at "https://launchpad.net/mathomatic”.

SEE ALSO
mathomatic(1), primorial (1), matho-sum(1)

Mathomatic 6
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NAME
matho-pascal — display Passatiangle

SYNOPSIS
matho-pascal[number-of-lines]

DESCRIPTION
This command-line utility is optionally part of tmeathomatic(1) package.It calculates up to 1000 lines
of Pascask triangle, dumping them to standard output. The default is to center one screen full.
Every number inside Pascatfiangle is the sum of the twnumbers immediately abe fit.

Each line of Pasca'triangle is the same as the binomial coefficients fovengiower.

The sum of all numbers in each line of Pasdekngle is a power of 2.

AUTHOR
George Gesslein Il (gesslein@linux.com) at "http://www.mathomatic.org".

REPORTING BUGS
If you find a bug, please report it to the author or at "https://launchpad.net/mathomatic”.

SEE ALSO
mathomatic(1), matho-primes(1), matho-sumsq1)

Mathomatic 7
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NAME
matho-primes — generate consegaifirime numbers

SYNOPSIS
matho-primes[start [stop]] ["twin"] ['pal” [base]]
matho-primes[-ht] [-c count] [-p base] [start [stop]]

DESCRIPTION
This command-line utility is optionally part of tineathomatic(1) package.lt quickly computes annum-
ber of consecute prime numbers using a windowing, memory efficienvsief Eratosthenes algorithm,
dumping them to standard outputhey are displayed one prime per line in ascending ordeless the
"twin" option is specified, which displays only twin primesptfwimes per line.

Generates up to 18 decimal digit primes, or wiettis the number of digits of precision fol@g double
in the C compiler used to compile this utilithll numbers displayed by this utility are decimal (base 10)
prime numbersA prime number is an integer that cannot be factored.

A range may be specified on the command line, otherwise the starting number and the number of primes to
output is prompted forThe range istart to stop inclusive, and stop must be greater than or equaktart.

If the —c option is specified, the number of lines of primes displayed is limited to the decimal count that fol-
lows this option.

If the —t or "twin" option is specified on the command line, otMyn primes will be displayed. Twin
primes are tw primes that differ in value by 2. Each twin pair is displayed together on the same line sepa-
rated by a space character.

If the —p or "pal" option is specified on the command line, grdyindr omic primesare displayed.Pdin-
dromes are symmetrical, theead exactly the same forward and baatdv Thepalindromic numbebase
may be specified, the default is base TBebasecan be apinteger greater than 1. Primes are/als dis-
played in decimal (base 10).

Short help is displayed whernvgh the —h option.

AUTHOR
George Gesslein Il (gesslein@linux.com) at "http://www.mathomatic.org".

REPORTING BUGS
If you find a bug, please report it to the author or at "https://launchpad.net/mathomatic”.

SEE ALSO
mathomatic(1), primorial (1), matho-mult(1), matho-sum(1)

Mathomatic 8
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NAME
matho-sum - sum large integers

SYNOPSIS
matho-sum{[integers]

DESCRIPTION
This command-line utility is optionally part of tmeathomatic(1) package. It uses Python to sum gnan
large integers separated by spaces ovlines. Thesize of the integers is only limited by theagable
memory of the computer.

The integers to sum may be specified on the command line or read from standard input.

AUTHOR
George Gesslein Il (gesslein@linux.com) at "http://www.mathomatic.org".

REPORTING BUGS
If you find a bug, please report it to the author or at "https://launchpad.net/mathomatic”.

SEE ALSO
mathomatic(1), primorial (1), matho-mult(1)

Mathomatic 9
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NAME
matho-sumsq — Find the minimum sum of the squares for integers

SYNOPSIS
matho-sumsqg[numbers]

DESCRIPTION
This command-line utility is optionally part of tineathomatic(1) package. It finds the minimum number
of positve integers that when squared and added togeghanl the gien number There is a proof that no
more than 4 squares summed together are required to repraspositive integer.

The command line may contain pogdtintegers, less than 2147483648 (2°31), to find the squares of; other

wise the program counts up from 0. If the number of squares is 2, this program displays all possible combi-
nations, otherwise it just displays the first combination it finds.

AUTHOR
George Gesslein Il (gesslein@linux.com) at "http://www.mathomatic.org".

REPORTING BUGS
If you find a bug, please report it to the author or at "https://launchpad.net/mathomatic”.

SEE ALSO
mathomatic(1), matho-pasca(1), matho-primes(1)

Mathomatic 10
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NAME
primorial — calculate large primorials

SYNOPSIS
primorial integers

DESCRIPTION
This command-line utility is optionally part of tmeathomatic(1) package. It uses Python ammitho-
primes(1) andmatho-mult(1) to calculate and display large primorials.

A primorial is the product of all primes up to thevagi integer The integers to shothe primorials of are
given on he command line.

The calculated primorials are output to standard output. The size is only limited by the amount of computer
memory.

AUTHOR
George Gesslein Il (gesslein@linux.com) at "http://www.mathomatic.org".

REPORTING BUGS
If you find a bug, please report it to the author or at "https://launchpad.net/mathomatic”.

SEE ALSO
mathomatic(1), matho-mult(1), matho-primes(1)

Mathomatic 11
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NAME

matho_init - Initialize the Mathomatic symbolic math library
SYNOPSIS

int mtho_init();
DESCRIPTION

Call this only once before calling wMathomatic code.This must be called exactly once upon program
startup and not again, unldsse_mem() is called.

Returns true if successful. If this returns false, thess wot enough memoryaillable and Mathomatic
cannot be used.

FILE
lib.c

Mathomatic 18Varch 2011 12
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NAME

matho_parse- Process Mathomatic expression or equation input
SYNOPSIS

i nt mat ho_parse(char *input, char **outputp);
DESCRIPTION

Pase a mathematical equation or expression and store in thevadabla equation space, making it the
current equation. Afterwards, it can operated on by Mathomatic commandsnatimy proces$3).

The input and output ASCII strings are expressions, if succesdfbe expression or equation string to
enter is in I'nput”, the resulting output string is stored irolitputp”. The equation number of the equation
space that the output expression is additionally stored in (if anysilatde in the global "result_en", oth-

erwise result_en =1.

Works the same asiatho_proces§3), except commands are not allowed, so that variables arevaot e
confused with commands.

Returns true (non-zero) if successful.

FILE
lib.c

Mathomatic 18Varch 2011 13
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NAME

matho_process Process Mathomatic command or expression input

SYNOPSIS

i nt matho_process(char *input, char **outputp);

DESCRIPTION

FILE

Process a Mathomatic command or enterxprassion into an equation space. The commandes-
sion ASCII string is gien as 'Input”, the resulting output string is stored iroltputp".

This function works just lig typing something into the Mathomatic prompt.

If this returns true (non-zero), the commandmput was aiccessful, and the resulting expression output
string is stored in "dutputp”. Thatis amalloc()ed text string which must Hese()d after use to return the
memory used by the string. The equation number of the equation space that the output expression is addi-
tionally stored in (if any) is\ailable in the global "result_en", otherwise result_ef.=

If this returns &lse, the command anput failed and a text error message iwajs stored in "butputp".
The error message is a constant string and shouldhé@ee()d.

Some commands, kkthe set command, will return no output when successful, settiogptitp" to
NULL.

The resulting output string can safely be ignored by calling this function aithutp" set to NULL.

lib.c

Mathomatic 18Varch 2011 14



