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USING A DOCUMENT MODEL TO CREATE AND MAINTAIN DYNAMIC
MATHEMATIC REPRESENTATIONS THROUGH PROBLEM SPACES

This disclosure is directed to a system and method for organizing information in a
handheld calculator or computer; and, more particularly, but not by way of limitation, to a
system and method for segregating and updating a plurality of variables in a document on a
handheld calculator or computer.

BACKGROUND

Handheld calculators are well known in the art and have been in use for many years.
Although many handheld calculators are limited to simple algebraic computations such as
addition, subtraction, multiplication, and division, there are several commercially available
handheld calculators that are able to perform higher level mathematical computations. For
example, some handheld calculators allow a user to input a plurality of quadratic equations into
the handheld calculator. The handheld calculator then graphs each of the equations on a
coordinate plane and determines the intersection of the lines or curves created by the equations.
The handheld calculator may also solve the quadratic equations algebraically. The same
handheld calculator can also allow a user to enter a higher order and/or multi-variable equation
into the handheld calculator and provide values for some of the variables. The handheld
calculator can then solve for the remaining variables. Handheld calculators that perform these
functions are manufactured by numerous companies including Texas Instruments.

The invention provides a handheld calculator that can export its files to any type of
computer or handheld calculator, can export the variables’ values along with the formulas,
records a history of modifications to the formulas, variables, and/or values, and can define
multiple values for a single variable. Such a handheld calculator would overcome the
deficiencies in the existing products, thereby increasing the usefulness of the handheld
calculator as an educational tool.

SUMMARY

In one aspect, the invention includes a device operable to maintain a document
comprising a processor, a first problem space including a first variable having a first value, and
a second problem space including a second variable having a second value, the first and second

variables and the first and second values stored such that when the first variable is the same as
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the second variable and the first value is different than the second value, the second value is
maintained when the processor modifies the first value.

In another aspect, the invention includes a handheld calculator comprising a processor,
a memory electrically coupled to the processor, a display screen electrically coupled to the
processor, and a document stored in the memory, the document being executed on the
processor and displayed on the display screen in response to a user command, the document
comprising: a first problem space including a first variable having a first value, and a second
problem space including a second variable having a second value, the first and second variables
and the first and second values stored such that when the first variable is the same as the
second variable and the first value is different that the second value, the second value is
maintained when the processor modifies the first value.

In a third aspect, the invention includes a method comprising creating a first variable
having a first value; creating a second variable having a second value; and when the first
variable is the same as the second variable, modifying the first value without modifying the
second value.

These and other features and advantages will be more clearly understood from the
following detailed description taken in conjunction with the accompanying drawings and
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an embodiment of a document as viewed by a user;

FIG. 2 illustrates an embodiment of the structural organization of the document;

FIG. 3 illustrates an embodiment of the flow of logic used to modify a datastore;

FIG. 4 illustrates a block diagram of a mobile device operable for some of the various
embodiments of the disclosure; and

FIG. 5 is an example general purpose device suitable for implementing the several
embodiments of the disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

While they are powerful computational tools, handheld calculators are limited in their

usefulness as an educational tool. One aspect that limits existing handheld calculators is their

lack of any cross-platform compatibility. For example, some handheld calculators are only able
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to export data to identical handheld calculators. Other handheld calculators are only able to
transmit data to handheld calculators manufactured by the same company or using the same
operating system. Still other handheld calculators are unable to download their files to a
computer, such as a Windows or Unix-based personal computer or a Macintosh. Although
some handheld calculators can export their equations and mathematical formulas in a
document, these handheld calculators are limited in that they are unable to export the variables’
values along with the exported equations or formulas. The variables’ values do not travel with
the exported files because the handheld calculators’ variable storage area is fixed within the
handheld calculator, as opposed to residing within the exported document. Yet another limiting
factor is that the handheld calculators do not adequately record the history of modifications.
More specifically, when modifications are made to formulas, variables, and/or values, the
handheld calculator overwrites the previous formulas, variables, and/or values with the new
formulas, variables, and/or values, and the previous formulas, variables, and/or values are
permanently lost. Finally, existing handheld calculators do not define multiple values for the
same variable.

A document 100 is an electronic file that allows a user to solve a problem on a
handheld calculator, a computer, or other such system (collectively referred to as “devices”™).
FIG. 1 is an illustration of one embodiment of the document 100 as viewed by a user. The
document 100 is comprised of a plurality of problem spaces 102a and 102b, each of which is
comprised of a plurality of cards 104a and 104b. Of course, persons of ordinary skill in the art
will appreciate that the document 100 can be configured with any number of problem spaces.
Although not illustrated in FIG. 1, each card 104a and 104b can contain a single environment
106a and 106b that allow the user to analyze and solve a problem depicted within the problem
space 102a and 102b. However, it is also envisioned that each card 104a and 104b is comprised
of a plurality of environments 106a and 106b as shown in FIG. 1. The environments 106a and
106b within each problem space 102a and 102b display a plurality of variables 108a and 108b
and their associated values 110a and 110b in various formats, such as graphical and tabular.
When a modification is made to one of the variables 108a and 108b or values 110a and 110b
within any of the environments 106a and 106b, each environment 106a and 106b within the

problem space 102a and 102b that displays the affected variable 108a and 108b or value 110 is
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updated such that they display the modified variable 108a and 108b or value 110a and 110b.
However, the problem spaces 102a and 102b are independent of each other such that changes
to variables 108a and 108b or values 110a and 110b in one problem space 102a and 102b do
not affect the variables 108a and 108b or values 110a and 110b in the other problem spaces
102a and 102b.

The document 100 is associated with a datastore 112 that allows the variables 108a and
108b and values 110a and 110b in one problem space 102a and 102b to be modified without
affecting the variables 108a and 108b and values 110a and 110b in the other problem spaces
102a and 102b. The relationship between the document 100, the datastores 112, and the
problem spaces 102a and 102b is illustrated in FIG. 2. Each problem space 102a and 102b is
associated with a single datastore 112 where all of the variables 108a and 108b and values 110a
and 110b contained in all of the environments 106a and 106b within the problem space 102a
and 102b are stored. The one-to-one configuration of the problem spaces 102a and 102b and
datastores 112 allows the variables 108a and 108b and values 110a and 110b within one
problem space 102a and 102b to be modified without affecting the variables 108a and 108b
and values 110a and 110b within the other problem spaces 102a and 102b, even when the two
problem spaces 102a and 102b contain the same variables 108a and 108b and values 110a and
110b. Because previous handheld calculators could only define a single value for each variable,
the problem spaces 102a and 102b allow the document 100 to perform functions that
previously required a plurality of handheld calculators. In addition, in contrast with the prior art
devices that have a global variable storage space for the entire device, the inclusion of the
datastore 112 within the document 100 allows the variables 108a and 108b and values 110a
and 110b to be stored within the document 100 such that the variables 108a and 108b and
values 110a and 110b are transferred with the document 100 when the document 100 is
transferred to another device. Persons of ordinary skill in the art will appreciate that the
plurality of datastores 112 can be configured as a single datastore that is partitioned or logically
segregated such that it acts as the plurality of datastores 112 described herein.

The problem space 102a and 102b and datastore 112 allow a user to work though a
plurality of problems on the cards 104a and 104b using the variables 108a and 108b and values
110a and 110b stored in the datastore 112 associated with the problem space 102a and 102b.
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Analogizing the document 100 to a textbook, the problem space 102a and 102b can be thought
of as a group of problems that utilize a common set of variables and conditions, as is
commonly found in word problems or textbook examples. The segregation of problem spaces
102a and 102b allows the variables and conditions for one group of problems to differ or be
modified without affecting the variables and conditions for another group of problems.
Returning to the analogy, the cards 104a and 104b may be thought of as the associated
problems because the cards 104a and 104b focus on a specific individual problem within the
group. The environments 106a and 106b can then be thought of as the work areas used to solve
each problem because they are the tools that the user uses to solve the individual problems.

There are several different types of environments that may be used within the cards,
including a geometry grapher environment, a tabular environment such as a cell-based
spreadsheet, a scratchpad environment, and a notepad environment. The geometry grapher
environment can display the plot of algebraic equations on a plurality of coordinate axes. More
specifically, the geometry grapher environment can access the variables 108 and values 110
stored in the datastore 112 and plot the variables 108 and values 110 on the coordinate axes.
However, the geometry grapher environment is more than a mere plotter for data points and
algebraic equations. The geometry grapher environment allows a user to draw geometric
shapes on the coordinate axes. More specifically, the geometry grapher environment allows the
user to draw a line, curve, or geometric shape on the coordinate axes and stores data related to
the line, curve, or geometric shape as the variables 108 and values 110 in the datastore 112.
The coordinate axes used by the geometry grapher environment include Cartesian coordinates,
polar coordinates, cylindrical coordinates, spherical coordinates, and any other type of
coordinates existing in one, two, or three dimensions. An example of the geometry grapher
environment is shown in the left side of the cards in FIG. 1.

The tabular environment allows a user to define the variables 108 and values 110
within the problem space 102, define the relationship between the variables 108, and define the
rules associated with the variables 108 and values 110. In one embodiment, the tabular
environment comprises a plurality of cells that allow a user to define the variables 108 and
values 110 used in the problem space 102. To define the variables 108 and values 110, the user

enters the variable 108 in the header row of the tabular environment. The user may also enter
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one or a plurality of values 110 for each variable 108. The tabular environment stores each
variable 108 and its value(s) 110 in an array in the datastore 112. The user may also use the
tabular environment to define the relationship between two of the variables 108. For example,
when referring to a rectangle having a width and a length, the user can define area as a variable
and set it equal to the length multiplied by the width. The user can also define the perimeter as
a variable and set it equal to the sum of twice the width plus twice the height. Alternatively, the
user could define the length as well as the area or the perimeter, and have the tabular
environment solve for the width. While it is envisioned that the document 100 can be pre-
configured with rules for the variables, in an embodiment the user can also define rules
associated with these variables. In defining the rules, the user is only constrained by the
mathematical representations available on the device. These representations include geometric
and algebraic forms. For example, the user can define area as a positive value; define the length
and width as a positive value, or both using, for example, a menu or a dedicated input button.
Persons of ordinary skill in the art will appreciate that other rules can be created to define the
variables and equations. An example of the tabular environment is shown in the right side of
the cards in FIG. 1.

The scratchpad environment allows a user to perform algebraic computations. In one
embodiment, the scratchpad environment acts as a traditional calculator in that the user can
add, subtract, multiply, divide, and perform numerous other mathematical computations.
However, the scratchpad environment is more functional than the traditional calculator because
it is able to simultaneously display the computation entered by the user and the answer to the
computation. The scratchpad environment also displays a history of the computations entered
and answers obtained in the scratchpad environment. Thus, the user can view the last few
computations conducted within the scratchpad environment. If desired, the user may also
reference prior computations when entering additional computations in order to reduce the
amount of data entry and save time.

The notepad environment allows a user to create a set of notes related to the other
environments associated with the card. In one embodiment, the notes might include a word
problem or the given conditions for a particular problem. For example, if a teacher gives a

student a word problem, the notepad environment can contain the original word problem. The
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notepad environment may also contain user-created notes relating to the solution to the
problem. Further, the notepad environment can interface with the datastore 112 such that the
variables 108 and values 110 identified in the notepad environment can be transferred from the
notepad environment to the datastore 112 so that the variables 108 and values 110 are
associated and updated across all of the cards 104 and environments 106 within..

The problem spaces 102, cards 104, and environments 106 can be automatically created
or can be created by the user. For example, when a user creates a new document 100, the new
document 100 can be configured with one problem space 102 and one card 104. The user can
then select which type of environments 106 will be used for that card 104. If desired, the user
may create additional cards 104 within the problem space 102 using, for example, a drop down
menu or a dedicated input button. Similarly, if the user wants to create a new problem space
102, the user may create additional problem spaces 102 within the document 100 using, for
example, a drop down menu or a dedicated input button. The user may then transfer between
the two or more problem spaces 102 as needed using known techniques. In one embodiment,
when the user creates a new problem space 102, the document 100 copies the cards 104, the
environments 106, the variables 108, and optionally the values 110 from the previous problem
space 102 to the new problem space 102. Such a feature is useful when the first problem space
102 contains an example problem worked through by a teacher and the second problem space
102 contains a similar problem that the student must solve, but with different variables 108
and/or values 110 or for further exploration and learning by the student. If desired, the values
110 within the first problem space 102 may also be copied to the new problem space 102.

When solving a problem, it is sometimes necessary to modify at least one of the
variables 108 or values 110. In one embodiment, the modification of the variables 108 and
their values 110 originates from a single environment 106 in the problem space 102, but is
displayed on a plurality of environments 106. When the variables 108 and values 110 originate
from a single environment 106, the variables 108 and values 110 in the datastore 112 may be
modified by modifying the variables 108 and values 110 within the originating environment
106. Returning to the rectangle example described above, the user can define the length and
perimeter for a rectangle in the tabular environment and have the tabular environment calculate

the width and area of the rectangle. In addition, the user can have the geometry grapher
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environment display a picture of the rectangle, as is shown in FIG. 1. In such an embodiment,
the modifications to the variables 108 and values 110 originate in the tabular environment and
are stored in the datastore 112. After the variables 108 and values 110 are stored in the
datastore 112, the tabular environment and the geometry grapher environment access the
variables 108 and values 110 in the datastore 112 and display the variables 108 and values 110
in the different environments 106 and/or formats.

Alternatively, the modifications to the variables 108 and values 110 may originate from
a plurality of environments 106 within the problem space 102. Returning to the rectangle
example, the length, width, area, and/or perimeter may be modified by changing their values in
the tabular environment, and the modifications will be displayed in the adjacent geometry
grapher environment. In addition, the length, width, area, and/or perimeter may be modified by
using a cursor to grab a side or corner of the rectangle and dragging the side or corner of the
rectangle to a new location. In such an instance, the modified length, width, area, and/or
perimeter would be updated and displayed in the adjacent tabular environment, either by
replacing the existing values or by adding a new row of values. Because any of the
environments 106 may contain rules regarding the variables 108 and values 110, the potential
for conflict among the rules is increased when a plurality of environments 106 may modify the
rules. In one embodiment, the rules for all of the environments 106 are stored in the datastore
112 rather than the environments 106, and the datastore 112 resolves the conflicts wholly
within the datastore 112. However, in another embodiment, the datastore 112 is provided with
a conflict resolution algorithm that resolves any conflicts between the rules stored in the
environments 106. For example, the width formula in the tabular environment might prevent
the user from making certain modifications to the rectangle in the geometry grapher
environment.

FIG. 3 is an illustration of the conflict resolution algorithm 120 used by the datastore to
resolve conflicts in the rules. The conflict resolution algorithm starts when it receives a request
to modify a variable or value (122). Typically, the user will modify the variable, one of its
values, or a rule in the tabular environment and/or the geometry grapher environment, causing

one or both of said environments to attempt to modify the variables or values within the
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datastore. However, it is also contemplated that the scratchpad or notepad environments may
also request a modification of the variable or value.

Regardless of the origin of the request, after the datastore receives the request to modify
a variable (122), the conflict resolution algorithm 120 notifies all of the environments within
the problem space that there is a request to modify the variable (124). The notification of the
request can be in any form, but in one embodiment, the notification is an electronic
communication that identifies the requested modification in the variable and/or value. Once the
notification is sent to the environments within the problem space, the individual environments
determine whether the requested modification would violate any of their rules. The individual
environments can respond in the affirmative or the negative as to whether the requested
modification would violate their rules, or the environments can reply only if the requested
modification violates their rules. In either case, the conflict resolution algorithm waits a period
of time before proceeding.

After the conflict resolution algorithm 120 notifies all of the environments within the
problem space that there is a request to modify the variable (124), the conflict resolution
algorithm 120 determines whether the requested modification would violate any of the rules in
any of the environments (126). Typically, the determination of whether the requested
modification would violate any of the rules in any of the environments involves checking the
notification responses from the environments to see if any of the environments indicated that
the requested modification would violate any of their rules. If the conflict resolution algorithm
120 determines that the requested modification does not violate any of the rules in any of the
environments, then the conflict resolution algorithm 120 enters the modification in the
datastore (128) and ends. The conflict resolution algorithm 120 may optionally notify the
environments when the requested modification occurs. If the conflict resolution algorithm 120
determines that the requested modification violates at least one of the rules in at least one of the
environments, then the conflict resolution algorithm 120 does not enter the modification in the
datastore (130) and ends. The conflict resolution algorithm 120 may then optionally notify the
environments that the requested modification did not occur and/or explain to the user why the
requested modification did not occur. Of course, persons of ordinary skill in the art will

appreciate that the conflict resolution algorithm described herein can be modified if the user
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creates a hierarchical priority for the cards and environments described herein. Should the user
create the hierarchical priority, modifications to the rules, variables, or values in one
environment would be preferred over modifications to the rules, variables, or values in another
environment.

After the variables 108 and/or values 110 in the datastore 112 have been modified, the
environments 106 within the problem space 102 access the variables 108 and values 110 within
the datastore 112 and update their displays. Generally, the display seen by the user is created
by accessing the variables 108 and values 110 in the datastore 112. Generally, the individual
environments 106 include software pointers that indicate the location of the variables 108 and
values 110 stored in the datastore 112. As such, when a variable 108 or value 110 in the
datastore 112 is modified, the information displayed in each of the environments 106 in the
problem space 102 is also modified in a process referred to as dynamic updating. Dynamic
updating may be defined as simultaneously updating the displays of all of the environments
within a problem space with the modification of a variable or value from the datastore.

In addition to dynamic updating, the present document configuration has a number of
additional advantages. For example, because the datastore 112 exists within the document 100
as opposed to within a central memory in the device, the document 100 is transferable between
a plurality of different platforms, such as a Windows or Unix-based personal computer, a
Macintosh, or a handheld calculator. The cross-platform transferability of the document 100
allows the document 100 to be uploaded, downloaded, emailed, or otherwise transported from
one device to another. In another embodiment, the document 100 can be located on a server
and accessed by a plurality of users. While such an embodiment allows a plurality of users to
modify the variables 108 and values 110 in the datastore 112, it also requires electronic
communication paths between the users’ devices and the server storing the document 100 and
optionally a user conflict resolution algorithm. Of course, persons of ordinary skill in the art
will appreciate that the document 100 described herein has other advantages not specifically
discussed herein.

One example of when the problem spaces described herein are useful as an educational
tool is in capturing the progression of a problem’s solution. More specifically, a user may solve

a problem and create a new problem space for each step of the problem. Using the simple
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equation “y = 2x - 4” in which the user wants to rearrange the equation to solve for x and then
determine the value of x when y = 0, the user would first input the original equation “y = 2x -
4” into the first problem space. Next, the user would add four to both sides of the equation to
generate the equation “y + 4 = 2x”, and save this equation in the second problem space. Then
the user would divide both sides of the equation by two to generate the equation “y/2 + 2 =X,
and save this equation in a third problem space. In addition, the user would specify that y is
equal to zero and enter zero into the equation for y to generate the equation “0/2 + 2 = x”, and
save this equation in a fourth problem space. Finally, the user can solve the algebraic
expression to generate the equation “x = 2 and save this equation in a fifth problem space. By
saving each step of the problem’s solution in a separate problem space, a teacher is
subsequently able to follow the student’s thought process as he solves the problem and is also
able to identify the precise location of an error if the problem’s solution is erroneous.
Identification of the precise location of the error in the student’s thought process allows the
teacher to better educate the student. Furthermore, because each problem space is associated
with its own datastore, when the student solves a second problem, such as “y = x + 8” when y
= 2, the student can save the solution steps to this problem in another set of problem spaces
while preserving the solution to the previous problem.

Another example of when the problem spaces described herein is in comparing
theoretical or expected results with experimental or actual results. For example, suppose that a
user has a container of known volume that contains a known amount of a gas. In a first
problem space, the user can use the ideal gas law (PV = nRT; where P is the pressure, V is the
volume, n is the amount of gas, R is a constant, and T is the temperature) to determine the
expected pressure within the container for several temperature values. More specifically, the
student can solve the ideal gas law for pressure, input several temperature values and calculate
the theoretical pressure. The user can then create a second problem space in which the
equations, variables, and values are the same as the first problem space, with the exception that
the temperature and pressure values have been deleted. The second problem space can be used
for collecting experimental data. The user can then measure the temperature of the container
using a temperature measuring device such as a thermocouple, measure the pressure in the

container using a pressure measuring device such as a pressure gauge, and input the

11



10

15

20

25

30

WO 2007/101095 PCT/US2007/062671

temperature and pressure values into the second problem space as the experimental results.
Alternatively, the temperature and pressure values could be collected though one of the
device’s input/output ports and automatically entered into the second problem space. The
theoretical pressure and the experimental pressure can then be compared to determine if the gas
acts as ideal gas at various temperatures. Moreover, because the variables and values are
contained within the document, the user can transmit the theoretical and experimental results to
a teacher for review and evaluation. The document transmitted to the teacher would not only
contain the theoretical and experimental calculations, but would also contain the theoretical
data used and the experimental data collected during the experiment.

Although handheld calculators contain many of the same components as computers,
handheld calculators can be distinguished from computers in many ways. First, handheld
calculators, unlike computers, do not typically contain hard drives or disk drives. Second,
handheld calculators can be distinguished from computers in that handheld calculators contain
a plurality of user input buttons dedicated to mathematical functions. Third, handheld
calculators can be distinguished from computers in that handheld calculators contain an
operating system that typically can only load and execute a single type of application or file,
whereas computers can load and execute a plurality of different types of files. Persons of
ordinary skill in the art are aware of other differences between handheld calculators and
computers.

All or portions of the system described above may be implemented on any handheld
mobile device 140 such as is well known to those skilled in the art. An example handheld
mobile device 140 for implementing one or more embodiments disclosed herein is illustrated in
FIG. 4. The handheld mobile device 140 includes a processor 144 (which may be referred to as
a central processor unit or CPU) that is coupled to a first storage area 148, a second storage
area 150, an input device 142 such as a keypad, and an output device such as a display screen
146.

The processor 144 may be implemented as one or more CPU chips and may execute
instructions, codes, computer programs, or scripts that it accesses from the first storage area
148 or the second storage area 150. The first storage area 148 might be a non-volatile memory

such as flash memory. Handheld mobile device 140 data would typically be installed in the
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first storage area 148. The second storage area 150 might be firmware or a similar type of
memory. The device’s operating system would typically be installed in the second storage area
150.

When implemented on a computer, the system described above may be implemented
on any device with sufficient processing power, memory resources, and network throughput
capability to handle the necessary workload placed upon it. FIG. 5 illustrates a typical, general-
purpose device suitable for implementing one or more embodiments disclosed herein. The
device 180 includes a processor 182 (which may be referred to as a central processor unit or
CPU) that is in communication with memory devices including secondary storage 184, read
only memory (ROM) 186, random access memory (RAM) 188, input/output (I/0) 190 devices,
and network connectivity devices 192. The processor may be implemented as one or more
CPU chips.

The secondary storage 184 is typically comprised of one or more disk drives or tape
drives in the case of a computer, or solid state memory in the case of a handheld calculator, and
is used for non-volatile storage of data and as an over-flow data storage device if RAM 188 is
not large enough to hold all working data. Secondary storage 184 may be used to store
programs which are loaded into RAM 188 when such programs are selected for execution.

The ROM 186 is used to store instructions and perhaps data which are read during program
execution. ROM 186 is a non-volatile memory device which typically has a small memory
capacity relative to the larger memory capacity of secondary storage. The RAM 188 is used to
store volatile data and perhaps to store instructions. Access to both ROM 186 and RAM 188 is
typically faster than to secondary storage 184.

I/0 190 devices may include printers, video monitors, liquid crystal displays (LCDs),
touch screen displays, keyboards, keypads, switches, dials, mice, track balls, voice recognizers,
card readers, paper tape readers, or other well-known input devices. The network connectivity
devices 192 may take the form of modems, modem banks, Ethernet cards, universal serial bus
(USB) interface cards, serial interfaces, token ring cards, fiber distributed data interface (FDDI)
cards, wireless local area network (WLAN) cards, radio transceiver cards such as code division
multiple access (CDMA) and/or global system for mobile communications (GSM) radio

transceiver cards, and other well-known network devices. These network connectivity 192
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devices may enable the processor 182 to communicate with an Internet or one or more
intranets. With such a network connection, it is contemplated that the processor 182 might
receive information from the network, or might output information to the network in the course
of performing the above-described method steps. Such information, which is often represented
as a sequence of instructions to be executed using processor 182, may be received from and
outputted to the network, for example, in the form of a computer data signal embodied in a
carrier wave

Such information, which may include data or instructions to be executed using
processor 182 for example, may be received from and outputted to the network, for example, in
the form of a computer data baseband signal or signal embodied in a carrier wave. The
baseband signal or signal embodied in the carrier wave generated by the network connectivity
192 devices may propagate in or on the surface of electrical conductors, in coaxial cables, in
waveguides, in optical media, for example optical fiber, or in the air or free space. The
information contained in the baseband signal or signal embedded in the carrier wave may be
ordered according to different sequences, as may be desirable for either processing or
generating the information or transmitting or receiving the information. The baseband signal or
signal embedded in the carrier wave, or other types of signals currently used or hereafter
developed, referred to herein as the transmission medium, may be generated according to
several methods well known to one skilled in the art.

The processor 182 executes instructions, codes, computer programs, scripts which it
accesses from hard disk, floppy disk, optical disk (these various disk based systems may all be
considered secondary storage 184), ROM 186, RAM 188, or the network connectivity devices
192.

Those skilled in the art to which the invention relates will appreciate that the described
embodiments are merely example implementations of the principles of the invention, and that
many other embodiments and variations of the described embodiments may be implemented,

without departing from the scope of the claimed invention.
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CLAIMS
What is claimed is:
1. A device operable to maintain a document comprising:
a processor;
a first problem space including a first variable having a first value; and
a second problem space including a second variable having a second value;
wherein the first and second variables and the first and second values stored
such that when the first variable is the same as the second variable and the first value is
different that the second value, the second value is maintained when the processor modifies the
first value.

2. The device of Claim 1, wherein the first problem space further comprises a
plurality of environments that display the first variable and the first value; wherein one of the
plurality of environments modifies one of the first variable and the first value; wherein the
modification to one of the first variable and the first value is displayed in all of the
environments in the first problem space; and wherein one of the first variable and the first
value are displayed on one of the environments.

3. The device of Claim 1, wherein the first problem space further comprises a
plurality of environments that display the first variable and the first value; wherein a plurality
of the environments modify one of the first variable and the first value; and wherein the
modification to one of the first variable and the first value is displayed in all of the
environments in the first problem space.

4. The device of Claim 3, wherein the first problem space further comprises a
plurality of environments that display the first variable and the first value; wherein the problem
space further comprises a plurality of rules that define one of the first variable and the first
value; and a conflict resolution algorithm for resolving conflicts between the rules.

5. A handheld calculator comprising:

a processor;
a memory electrically coupled to the processor;

a display screen electrically coupled to the processor; and
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a document stored in the memory, the document being executed on the
processor and displayed on the display screen in response to a user command, the document
comprising:

a first problem space including a first variable having a first value; and

a second problem space including a second variable having a second value, the
first and second variables and the first and second values stored such that when the first
variable is the same as the second variable and the first value is different that the second value,
the second value is maintained when the processor modifies the first value.

6. The calculator of Claim 5, wherein the first variable has a first value and the
second variable has a second value; and wherein modification of the first value does not affect
the second value.

7. The calculator of Claim 5, wherein the first problem space further comprises a
plurality of environments that display the first variable and the first value; wherein a plurality
of the environments modify one of the first variable and the first value; and wherein the
modification to the first variable or first value is displayed in all of the environments in the first
problem space.

8. A method comprising:

creating a first variable having a first value;

creating a second variable having a second value; and

when the first variable is the same as the second variable, modifying the first
value without modifying the second value.

9. The method of Claim 8, further comprising:

associating a first problem space with the first datastore; and

associating a second problem space with the second datastore;

wherein the modification of the first value is displayed in the first problem
space but is not displayed in the second problem space.

10. The method of Claim 8 or 9, further comprising:

associating a first environment with the first problem space;

associating a second environment with the first problem space; and

displaying the modification of the first value in the first environment and the

second environment.
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11. The method of Claim 8 or 9, wherein the first environment and the second
environment are selected from the group consisting of: a tabular environment, a geometry

grapher environment, a scratchpad environment, and a notepad environment.
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