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and users of POLYMATH
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Engineering Book

Programmers:  Paul Babcock, Orit Shacham, Michael Elly

Our Home Departments and Universities… and our 

students with various versions of Polymath…

Our Families over our 32 years of collaboration…



Personal Calculations ~ 1980 

The Control Data PLATO System

This system was in use at 

several Universities by Chemical 

Engineering Students – Illinois, 

Delaware, Connecticut



Personal Calculations ~ 1981 

The Control Data PLATO System



Personal Calculations ~ 1981 

The PLATO System Simulation Package

Capabilities:

Ordinary Differential Equations

Up to 6 First Order ODEs

Up to 11 Explicit Algebraic Equations

Total Equations May Not Exceed 11

Simultaneous Nonlinear Equations – Up to 6

Extended Polynomial/Nonlinear Regression 

Program – Up to 20 data points



Personal Calculations ~ 1981 

The PLATO System Simulation Package



Personal Calculations ~ 1981 

The PLATO System Simulation Package

Reactor 

Design 

Problem



Personal Calculations - 1984

This PLATO Calculational Package became 

POLYMATH and a product for the IBM PC and 

was launched at the AIChE Annual Meeting in 

San Francisco in 1984



Personal Calculations - 1990

In 1990, inexpensive site licenses for 

POLYMATH software were first made 

available through the CACHE Corporation to 

academic departments of Chemical 

Engineering. Students, faculty and computer 

labs received personal copies on an annual 

basis.



POLYMATH Available from CACHE Continues 



POLYMATH Today (Educational Version) 

• Linear Equations - up to 100 simultaneous equations.

• Nonlinear Equations - up to 30 simultaneous nonlinear and 

40 explicit algebraic equations 

• Differential Equations - up to 30 simultaneous ordinary 

differential and 40 explicit algebraic equations 

• Data analysis and Regression - up to 300 data points with 

capabilities for linear, multiple linear, and nonlinear 

regressions

• Automatic Creation of Excel Spreadsheet Solution for 

Problem (include unique ODE_Solver Add-In for solving 

simultaneous first-order differential equations)

• Generation of Ordered MATLAB Code for Problem



POLYMATH Today 

► EASE OF USE WITHOUT ANY PROGRAMMING 

LANGUAGES OR CONTROL LANGUAGES TO 

REMEMBER 

► FULL SCREEN EDITOR 

► EXTENSIVE USER ALGORITHM SELECTION AND 

CONTROL 

► EXECUTION WITH ALL WINDOWS OPERATING 

SYSTEMS (Windows 2000 – Win7 for 32 and 64 bit 

computers)

► COMPATIBILITY WITH PREVIOUS VERSIONS 

► THREE ON-BOARD UTILITIES: POWERFUL 

CALCULATOR, UNIT CONVERTER, AND EXTENSIVE 

ENGINEERING CONVERSION FACTORS 

► EXTENSIVE ON-LINE DOCUMENTATION



POLYMATH Current Status

 ~120 University and Departmental Site 

Licenses through CACHE

 Individual Educational and Professional 

Versions  marketed by Polymath Software

 POLYMATH provided with or extensive utilized 

in seven textbooks for chemical engineering

 Free educational site licenses provided to 

department of new student chapters of AIChE 

for 1 + years

 Free educational site licenses are beginning to 

be provided to academic departments in 

developing countries



POLYMATH Current Activities

 POLYMATH 7 under development – .NET code

 Interfaces for the DIPPR Database under final 

development

 Search for funding support for major 

supported project for development and free 

distribution to developing countries

 Discussions with DIPPR regarding provision 

of limited database with POLYMATH 7

 Discussions with DIPPR regarding pricing and 

terms of the complete public database with  

POLYMATH edu site licenses as an add-on



New Features in Polymath 7.0

εxxxy  pmmccc  2211 εxxxy  pmmccc  2211 εxxxy  pmmccc  2211

A built in interface for the DIPPR database which 

contains 34 constant and 16 temperature dependent 

properties for ~2000 compounds

Solution of differential-algebraic equations (ODE and 

NLE solvers combined)

Solution of boundary value problems (ODEs and NLEs) 

solvers)

Linear Programming

Parameter estimation in 

dynamic systems (ODEs and 

Nonlinear Regression 

Programs combined)



New Features in Polymath 7.0

εxxxy  pmmccc  2211 εxxxy  pmmccc  2211 εxxxy  pmmccc  2211

ODE solver restart option (switching between stiff and 

non-stiff algorithms, for example)

Option to address variable values obtained in the 

previous integration step in the ODE solver (for control 

purposes)

Results output at an equally spaced time grid in the 

ODE solver

Derivative control (?)

User defined functions (?)



Problem Statement for Adiabatic Flame 

Temperature Computation



Calculation of the Adiabatic Flame Temperature



Selection of the Problem Compounds Using the 

POLYMATH 7 – DIPPR Interface



Selection of Temperature Dependent Properties Using 

the POLYMATH 7 – DIPPR Interface



Solving the Adiabatic Flame Temperature Problem 

with Polymath 7.0



Selection of the Required Property Correlation 

Equations by the Polymath 7- DIPPR interface



MATLAB formatted physical property equations and 

supporting information as generated by the Polymath 7.0 

DIPPR interface


