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Preface
Welcome to TK Solver release 6.0
We hope you find the improvements in this version a great addition to a powerful and longestablished family. If you are new to TK (which stands for Tool Kit), please read on for some
information on what TK is and what makes it unique.
As we continue to improve our product line, customer feedback is our most important input—so, let
us know what you think.

What is TK Solver?
TK Solver is a declarative, rule-based programming language. This means:

 you don’t have to enter the equations in any special order;
 you don’t need to isolate the unknowns on one side of the equations;
 and you can add more equations to a TK “model” at any time.
These features make it easy to work with formulas or a mathematical description of a problem. Here
is a simple example. You can enter the relationships between the elements and properties of a right
triangle as in the following equations:
a^2 + b^2 = c^2
beta

alpha + beta = 90
c

a

area = a * b/2
perimeter = a + b + c
a/b = tand(alpha)

alpha
b
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If you give values to any two of the seven variables, TK will solve for the other five. TK uniquely
turns the set of equations around if needed; performs all the necessary substitutions; and uses a builtin iterative process if a simple substitution is not applicable.
Given:
a=3
b=4
a=3
alpha = 40
alpha = 40
area = 5

TK calculates
alpha = 36.87 degrees, area = 6, c = 5,
beta = 53.13 degrees, and perimeter = 12
b = 3.58, area = 5.36, c = 4.67, beta = 50 degrees,
and perimeter = 11.24
a = 2.90, b = 3.45, beta = 50 degrees, c = 4.51,
and perimeter = 10.86

This problem has 21 possible combinations of inputs and outputs. You may go on and on, without
manipulating or reordering or even touching the equations.
In the right triangle example, you work with two kinds of TK objects: rules (or equations) and
variables. Besides these, TK recognizes seven other classes of objects tailored to the needs of
professionals who create and work with mathematical models.

A TK Solver model is like an organized three-ring binder with tabs. All information fits into various
worksheets and these worksheets, or TK sheets, are displayed in different windows. Most of the dialog
between the user and the computer is performed by entering information and reading the responses in
specific fields. This makes documentation automatic and information easy to find. You never have to
worry about putting an object where it doesn’t belong; the program takes care of that for you. The
sheet architecture neatly and modularly organizes all the information. The end result is uncluttered so
the models are easy to use and troubleshoot.
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The TK sheet architecture allows you to show, size, and position several sheets (including plots and
tables) and watch the data and plots change during the problem-solving process. For example, here is
the right triangle model:

TK will assist you not only by maintaining the integrity of rules and by generating solutions to given
problems, but also by keeping track of all objects and their attributes. The input may be in one set of
units while the results are displayed in completely different units. Other relationships may be shown
on plots or tables. Additional rules and user-defined functions may link the thickness of a triangular
plate, its weight, price, material, density, and so on. As a user of TK, you have an almost unlimited
freedom in building and manipulating your models according to the needs and constraints of a
specific problem.
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What’s New in TK Solver Release 6.0
Changes to the Extension
TK6 Models have the .TKWX extension to separate them from TK5 files. Wizards of the products
will work with their respective TK Solver versions and both TK5 and TK6 are able to co-exist on the
same machine.

Changes to the User Interface
TK Solver 6.0 now sports two distinct interface types.
 The tabbed sheet interface (which is the default)
 The optional and traditional TK Solver 5.0 type interface
The new tabbed interface keeps the sheets and subsheets in a tab strip just under the toolbar (also
referred to as the ribbon bar). When you open subsheets, plots or tables they automatically get
appended to the tab strip. When the number of tabs exceeds the horizontal width of the client area a
scroll arrow (thumb) appears to the right and left of the tab strip as shown below. The arrows allow
you to scroll horizontally to the right or left in order to view sheets that may be hidden from view.
You can also switch from one sheet to the next using the keyboard Ctrl + F6 key combination.

4

Preface

If you want to view 2 sheets or multiple sheets simultaneously, TK Solver 6.0 provides a facility to be
able to drag a tab and have it hosted in a new tab group adjacent to its parent tab group. To do this
first click on the tab title and continue to keep your left mouse button pressed. Now drag the tab
down and slightly away from its original position and release the left mouse button. The moment you
do this, a new tab group will get created and the dragged sheet will now find itself hosted in a new tab
group. Once a new tab group is created you can drag other tabs and drop them into the new tab
group. The tab groups are separated by a vertical splitter that can be dragged horizontally to resize the
tab groups. TK Solver 6.0 can host multiple tab groups and models can be save with their respective
tab group settings.

The properties pane on the right displays the properties of the currently selected object. While TK
Solver 5.0 had this facility in the form or a pin-up properties window, TK Solver 6.0 shows the
properties to you in a more conventional dockable properties pane. You can close the properties
window if you desire more space to work with.
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The Style dropdown combo box on the top right allows you to pick specific visual styles. The
recommended default for TK Solver 6.0 is the traditional Blue style.

The ‘View’ ribbon bar tab provides various controls to switch user interface elements on or off. These
settings stay active across multiple TK Solver sessions.
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The ‘Windows’ drop down enables you to switch between the default tabbed view and the traditional
(TK Solver 5.0 style) tiled or cascaded view as shown below.

Every time you reset the TK Solver sheets by executing the File->New command, TK Solver will
reset itself back to the default tabbed layout. If you wish to retain the Traditional (tiled) layout across
TK Solver sessions, you can check the ‘Traditional Sheet Layout’ option in the Environment settings
as shown on the next page. Note that the way each TK Solver model is saved (either with a traditional
layout or the tabbed layout) overrides (takes priority over), this environment setting. This is done to
ensure that the model gets loaded with the appropriate sheet layout desired by the author or the
model. Once the model is loaded however, you can change the layout as you deem fit.
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Note: Fonts are globally set in the Solver tab using the Environment button. This is
where you set the default font type, color and size.

Font and Color Management
TK Solver 6.0 provides you with the facility to control the Font and the Color of each cell on every
sheet and sub sheet. You can select the region of the sheet whose font you would like to change and
then pick the appropriate font and color from the ‘Font’ command group located in the ‘Home’ tab of
the ribbon bar as shown below.

The row height of each sheet row automatically adjusts to fit the cell with the largest font on that row.
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Saving Model Scenarios
Often times TK models are created to be back solvable with different combinations of inputs and
outputs. When switching from one input-output combination to another, a user traditionally blanks
out some inputs to make them outputs and correspondingly switches the status of certain outputs to
make them inputs under a different scenario.
There are also situations when a specific TK model may have been designed to be used with specific
(named) sets of related inputs (or default inputs) as dictated by the application domain. Each input set
may signify a starting point for using the model under specific circumstances.
In such situations, it is very useful to be able save each scenario and recall it by simply selecting the
name of scenario. TK Solver 6.0 gives you the ability to save and subsequently reload each scenario by
simply selecting its name.
To summarize - a ‘Scenario’ is like a data set specific to a TK model. Every data set includes the
following:
a.
b.
c.

Variables to be displayed in the Variables sheet.
Input values given to the input variables displayed on the Variables sheet.
A specific (and unique) name given to this combination of inputs and outputs i.e. the data
set.

Here is how you do this. Load a model into TK Solver. To illustrate the concept of scenarios we have
created a simple model with 5 rules to calculate various parameters of a cone.
volume = 1/3 * pi() * radius^2 * height
radius^2 + height^2 = slant^2 ; Pythagorean theorem
surface = pi() * radius * slant
tand(theta/2) = radius/height
diameter = 2* radius
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The corresponding Variables Sheet of this model is shown on the next page. This model is back
solvable and we can have a few different scenarios:
a.
b.

We could input the ‘height’ and the ’radius’ of the cone and calculate its ‘volume, slant &
‘surface’ area.
OR we could input the desired ‘volume’ and ‘radius’ of the cone to compute what the
‘height’ of the cone should be.

In order to save these two scenarios we need first solve the model with the desired inputs for scenario
(a) described above and then bring up the ‘Manage Scenarios’ dialog as shown below.
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Now click ‘Save As’ to bring up the following dialog.

The Save Scenario dialog lists all the currently saved scenarios and their corresponding description
(summary). Since we don’t have saved scenarios yet, these lists appear blank. Now to save the current
scenario click Save As New. Enter the Scenario name as ‘Radius, Height Input – Volume Output’.
Enter an optional description and then click OK.
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This completes the save operation for our first scenario. To check if our scenario has been saved you
can click Save As in the Manage Scenarios dialog once again. You will now see the saved scenario
listed in the dialog as shown below.

Now cancel out of the Manage Scenarios Dialog and let’s go back to the Variables Sheet to setup
another scenario i.e. scenario (b) we had described earlier. To do that we simply swap our inputs and
outputs as shown below. We can now enter the ‘radius’ and ‘volume’ of the cone to calculate the
‘height’.
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Repeat the above steps described to save scenario (a). We give this scenario a different meaningful
name ‘Radius, Volume Input – Height Output’ as shown below. Click OK to complete saving
scenario (b).
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Now to switch from one scenario to the other, bring up the Manage Scenarios dialog and then select
the scenario you would like to ‘Apply’ and then click Apply Scenario. That’s it. You will notice that
your Variables Sheet now reflects the set of inputs and outputs as defined in the selected scenario.
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You can similarly select other saved scenarios and switch between them very easily. The ‘Required’
column of the Manage Scenario dialog also allows you to control the visibility of specific variables for
each scenario. There may be instances when you feel that for a model that has numerous inputs and
outputs, you may want to ‘hide’ certain outputs for specific input sets. This enables you to setup
scenarios that reduce variable sheet clutter and enable the user to focus on what he or she would like
to use the model for.
To delete a saved scenario select the scenario from the combo box in the Manage Scenarios dialog
and then click Delete Scenario. Note that you cannot delete a scenario that is currently applied to the
Variables Sheet. In such a case you have to first apply the ‘Default Scenario’ and then delete the
scenario you want to delete.
The Manage Scenario dialog also allows you to change default input values associated with a scenario
and then update what was previously saved.
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Custom Applications Menu
The ‘My TK Solver Models’ folder provided by
default in the ‘Applications’ bar allows users to create
custom TK application hierarchies. As users create TK
solutions, it often becomes necessary to categorize or
classify these solutions into groups or sub-groups. The
‘My TK Solver Models node serves as the root node
of such a custom hierarchy of models.
Adding Groups
To add a group node, right click on the parent node
and select Add Group.
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Enter the Title for the node. You can optionally associate a picture file with each node and also give it
a relevant description. Click OK to complete adding the new group to our custom hierarchy. The
picture file will not be visible in the Navigation Bar hierarchy, but will be if the custom menu is
launched using the UTS Menuing System as shown below.
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You can now add models to the group that we just created by clicking Add Model.

This dialog is similar to the Add Group dialog, except that in this dialog you are also expected to
provide the file path to the TK model you would like to associate with this node. We are adding a
model after all. See the screen below.

Select the TK model you would like to associate with the new node and click OK.
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Clearing Guesses
The Solver tab in the toolbar now provides a facility to clear all guesses that my remain if a model
does not solve successfully. An explicit guess iterates to an ouput after a model has solved
successfully. However there are instances when a solution does not converge as expected and in such
cases TK Solver will leave those intermediate guess values in the input field of the guessed variables.

The Clear Guesses command helps clear all the guesses automatically without the need to blank out
guessed fields manually.
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Choice List for Variables
A variable that requires its input value to come from predefined list of inputs, it can be associated with
a ‘Choice List’ as shown in the properties window below. In the example below, a list called MatName
is associated with the variable ‘Material’.
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The list ‘MatName’ can then be populated with the range of possible inputs. Variables with an
associated Choice List show up with a list icon in the corresponding row header column. When a user
double click on the input field for the variable, the list of possible choices is automatically displayed as
shown above.

Multiple X versus Multiple Y Line Charts
TK Solver 6.0 allows you to define multiple X versus multiple Y axes line charts. The line chart sub
sheet hosts two columns for the X axis and Y axis list names. Each row of the line chart sub sheet
therefore represents one set of x,y coordinates that define a single line. Leaving the X Axis field blank
will cause TK to ignore the corresponding line.
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For purposes of illustration let’s assume we have lists x1, x2, y1, and y2 with the following values in
them:

Let’s now define a line chart as shown below and plot it.
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TK Solver combines the lists x1 and x2 and shows the combined X list values along the X Axis of the
plot. Note that because there is no data provided between the points (5, 25) and (6, 36) the line chart
will show a discontinuity as expected. On the other hand if we define a consolidated list with x values
going from 1 to 10 in steps of 1 as shown below and corresponding y values (square of the x values)
we would get a plot that looks like the one shown below. Since the x, y data set in this case forms a
consolidated series, TK Solver will plot a smooth curve that joins adjacent points. You don’t see a
discontinuity in this case.
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It is therefore important to note that Multiple X versus Multiple Y charts recognize each X, Y data
pair as a single line.
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Extending our example further, let’s now change the data as shown below:

Notice that we now have a consolidated list x1 that goes from 1 to 10 in steps of 1 and all we have
done is to modify list y2 by inserting 5 blank elements so as to maintain the correspondence between
the x[n]th element in the list x1 with the corresponding element in the list y2. If you now view this
plot, it will look exactly like the plot we started out with.
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When the sheet cursor is placed on the X Axis or Y Axis list elements in the line chart sub sheet, the
properties pane automatically shows the properties of the highlighted lists. If you want to access the
line chart properties move the cursor to any other column other than the X Axis or Y Axis columns.
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Placing the cursor on a list name in the line chart sub sheet and pressing Ctrl+D opens the
corresponding list sub sheet. Alternately one can use the Display Sub sheet command from the
Window menu dropdown to open the sub sheet of the highlighted object.
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Sharing Calculations over the Web
About CalcEdge™ Wizard:
Solutions created using TK Solver 6.0 are posted to the CalcEdge™ cloud server using the
CalcEdge™ wizard provided with TK Solver 6.0. This section introduces authors to the CalcEdge™
wizard and also provides tips that can make the solution creation process easier for authors and a lot
more compelling for end-users. This documentation assumes that you are already familiar with TK
Solver 6.0 and are comfortable creating models that meet your calculation requirements.
The CalcEdge™ wizard offers all the facilities needed for posting and subsequently managing the
deployment of your calculations. You can bring up the CalcEdge™ wizard from the Wizards tab of
the TK Solver 6.0 main menu. A user who wants to post calculations to the CalcEdge™ server needs
to register on the CalcEdge™ site. As described at the beginning of this document you can register
either through the CalcEdge™ portal or through the opening screen of the CalcEdge™ wizard shown
in Figure 1.1.
User login/password based authorization
Only registered users can be logged into the wizard. It requires valid email id as a user name.

Fig: 1.0
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New User registration
New users can register using the CalcEdge™ website or the CalcEdge™ wizard within TK Solver 6.0.

Fig: 1.1
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Once logged in, the wizard’s command pane on the left provides access to all the major management
functions described below.

Fig: 2
My Dashboard: contains the author’s calculation and CalcPacks in tree hierarchy. The Dashboard tree
further divided into three categories.
1. My Calculations - shows all author specific CalcPacks and Calculations.
2. My Subscriptions - shows all CalcPacks and Calculations subscribed by the author as an end
user.
3. My Library - authors can create a library of calculations. Drag and drop calculations from the
My Calculations or the My Subscriptions areas and drop them into the My Library area.
Right click on My Library to create folders if desired. When you are done you must rightclick on My Library and select “Save to database” to keep the changes. In the browser
version of CalcEdge you must click the Save button.
My Calculations: A listing of all calculations and its version(s) uploaded by the author to CalcEdge™
cloud server.
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The user interface consist of two panes, left pane shows listing of calculation and version(s) in tree
hierarchy, right pane shows additional information associated with the selected calculation.

Fig: 3
The selected calculation details showing in right pane are as follows:
 Description of calculation
 Associated icon
 Rating given by the other viewers
 Subscription type which can be changed at any time
 Subscribers count
 View count
 Uploaded date of calculation
 Published date of calculation
 Calculation view, a URL link specific to the calculation
 Custom view, a URL link specific to the calculation custom view (Mathlook created in TK
Solver 6.0)
 Standard view, a URL specific to the calculation standard view (A Tabbed view, having TK
like variable sheet, plots and tables in separate tab pages)
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Below the calculation details are the following buttons:
Subscribers – shows a listing of CalcEdge users who are subscribed to the calculation

Fig: 3.1
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Share - an author can share its own calculation with other user(s) as well.

Fig: 3.2
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Update - To update an existing calculation and calculation version, It also allow author to delete the
selected calculation or version (But the calculation shouldn’t subscribed by other user(s))

Fig: 3.3
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My CalcPacks
Calculation Packs are a pre-organized and pre-packaged group of calculations that logically belong
together. The grouping and sub-grouping of calculations within a CalcPack is done by the author prior
to releasing the CalcPack. Calculations sold or shared by the author as packs are inseparable and
constitute a consolidated entity to be shared or sold as is. CalcPacks are subscribed to end-users
exactly the same way as individual calculations are. It therefore follows that end-users cannot
subscribe to individual calculations within a CalcPack, but would be required to subscribe to a
CalcPack in its entirety. The following image shows the CalcEdge™ wizard’s CalcPack management
screen.
Using this user interface (Fig: 4) author can Add/Update/ Delete CalcPacks and post it to
CalcEdge™ cloud server.
To start the creation of new CalcPack, Just click on ‘New CalcPack’ button either or drag the
calculation(s) from ‘My Calculations’ tree view and drop it into ‘New CackPack’ tree view.

Fig: 4
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Post Calculation
Posting TK Solver 6.0 model to CalcEdge™ cloud server for sharing with other user under different
sharing modes (e.g. Private, Public and Protected). Make sure you have saved the model before
proceeding.
How to Post a calculation to CalcEdge™ cloud server
Click on ‘Post Calculation’ button on left side toolbar. There are two options for posting; 1) Posting
TK model as a new calculation and 2) Posting TK Model as a new calculation version:
1) Posting TK model as a new calculation
Step-1: Select this option if you are posting completely new calculation.

Fig: 5
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Step-2: Click on Next>> button and provide valid name, description, version description and tags
(related search keywords).

Fig: 5.1
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Fig: 5.2
Figure 5.2 shows how the data entered into the form shown in Figure 5.1 maps to the infographic
display in the browser window.
There are four different options to control the look and feel of posted calculation on CalcEdge™
website.
a. Direct Solve: Enable/ Disable the solve button on Calculation page to CalcEdge website.
b. List Solve: Enable/Disable the List solve button on calculation page to CalcEdge website.
c. Instant Solve: Enable/Disable solving mode, Check the instant solve checkbox in order to
automatically trigger a Solve operation after each input is provided.
d. Custom View: Enable/Disable customized view (Mathlook), specific to the loaded TK Solver
model.
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Icon - An icon that display with the specific calculation on CalcEdge™ website.
Click on icon to change the default icon of calculation that being posted.

Fig: 5.3
Using this Icon Palette window the author can browse his or her own calculation icons or pick one
from existing collection defined under different domains.
Click “Check for icon updates…” to download the latest updates to the icon library. New icons are
regularly added to the CalcEdge™ cloud server to facilitate authors in different domains.
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Upload - Click on ‘Upload’ button to post the calculation under ‘Unpublished’ mode.
Note: * Uploaded calculations that are Unpublished stay private by default and are not visible to endusers or the CalcEdge™ search engine. Uploaded but unpublished calculations therefore enable the
author to test the calculation and its behavior on the server before actually publishing them for end
use.
Step-3: Publish or Release the calculation under different modes, before publishing the posted model
to CalcEdge™ cloud server the author should verify the look and feel of posted model on
CalcEdge™ website (by clicking on Calculation view link).

Fig: 5.4
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The default Subscription Type is set to ‘Unpublished’. As mentioned earlier, the ‘Unpublished’ state
keeps the calculation in private mode where it is only accessible (or visible) to the author. It
automatically means that such calculations will not appear in search results either. The author however
has the option to change the Subscription Type at a later stage if he or she chooses to. Here is a screen
short of the online explanation of each Subscription Type in the wizard:

NOTE:* Once a Calculation has at least one subscriber, the author cannot change the Subscription
Type of the calculation
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2) Posting TK Model as a new calculation version
Step-1: Select the ‘Create new calculation version’ option and click on next button

Fig: 5.5
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Step-2: Select the existing calculation and provide new calculation version description and check the
pre-checked option and click on Upload new Version button to post the new version.

Fig: 5.6
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Step-3: Now publish the version if not been published in previous version.

Fig: 5.7
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Subscription Request
Listing of all Incoming requests from other users to subscribe the author’s calculation.

Fig: 6
Author can accept or reject the request coming from other users.
Notifications
Not yet implemented. (All author specific notifications)
My Profile
Not yet implemented. (Authors user profile)
Logout
Log out currently logged in session of author.
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Knowledge Management
The modularity of TK sheet structure in combination with the declarative nature and problem-solving
power of TK makes the product an ideal applications development and knowledge management tool.
A number of corporations are using TK as a vehicle for computerizing their design manuals and
corporate standards. Other users have condensed entire handbooks into libraries of TK models,
combining their company’s knowledge with the problem-solving power of TK.
The knowledge management power of TK was demonstrated when UTS computerized one of the
most popular engineering handbooks, Roark’s Formulas for Stress and Strain. Thousands of engineers
have relied on this book since 1938. Over 5000 formulas from the 760 pages of the 7th edition are
combined in one software package called “Interactive Roark’s Formulas.” This package features the
UTS Menuing System that organizes the more than 1300 different cases.
Other TK applications, such as Gear Design and Manufacturing, Heat Transfer on TK, and Queueing
Analyses with TK Solver, are also available. See Appendix D for information regarding the UTS
Family of Products.
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TK Library
An important part of the full-featured TK Solver package is the TK Library. It consists of many TK
models organized into sub-folders dealing with basic and advanced numerical analysis and statistical
methods, TK utilities, and example applications. You can use these models for nonlinear curve fitting,
finding all roots of polynomial equations, solving differential equations, and much more. You can use
the library models as they are or modify them to fit the requirements of your own problems.

This Getting Started Guide
The TK Solver documentation is organized into the following parts:

 Getting Started
 User’s Guide
 Online Context Sensitive Help
Spending a few minutes exploring the help file will be an excellent investment of time. The help file
covers most of the material contained in this documentation and is readily available from anywhere
within TK.

Assumptions
We make the following assumptions:






You are familiar with Windows navigation and the concepts of clicking, double-clicking,
minimizing, maximizing, and restoring.
You are familiar with the standard Windows operations—opening files, copying and pasting,
saving files, etc.
You are familiar with typing in entries and correcting errors using the backspace key and/or
overstriking.
You are responsible for the accuracy of your formulas.
You are familiar with the workings of your printer.
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Conventions
Courier
Text in a Gray Box
Bold

Equations & objects you would see within TK.
Tips, Hints, Examples, Definitions, Notes, Summaries,
and Technical Time-Outs.
Actions to perform in the Getting Started tutorial.

How to Get Started
First time users should follow these steps:
1.

Become familiar with all the material received with the TK package.

2.

Work through the tutorials provided in Getting Started.

You can begin to use TK within the first hour of opening the package. The process of learning is an
ongoing one and you will continue to benefit more as you learn more. If you need help, please call
UTS and ask for Customer Support.
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How to Get Help
Providing help to our customers receives the highest priority at UTS. Please feel free to communicate
with us by email, fax, phone, or letter. Check out our Web site at www.uts.com for the latest
information available and for regional offices around the world.

Universal Technical Systems, Inc.
4053 North Perryville Road
Loves Park, IL 61111 USA
In the U.S., technical support staff hours are:
Monday through Friday, 8:00 a.m. to 5:00 p.m. CST.
Telephone:
(1) 815-963-2220
Fax:
(1) 815-963-8884
Email:
support@uts.com
sales@uts.com

Universal Technical Systems (Europe), Ltd
1 Britten's Court, Clifton Reynes
Olney, Buckinghamshire MK46 5LG, United Kingdom
In the U.K., technical support staff hours are:
Monday through Friday 9:00 a.m. to 5:00 p.m.
Telephone:
(44) (0) 1234-240-588
Fax:
(44) (0) 1234-240-622
Email:
euro@uts.com

Universal Technical Systems (India) Pvt. Ltd.
Plot no. 04, Gate no. 285,
Maan Hinjewadi
Pune - 411057, India,
Talwade, Pune 412 114
Telephone:
Email:

1: +91-93716-12493
sales_india@uts.com
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Installation
Single User Installation
Insert the TK Solver CD in your CD drive. If you have the “Autostart” feature enabled, the Setup
program will come up automatically. In the first screen that comes up, select the “Load TK 6”
option. The setup program will now ask you for the product serial number. You can find the serial
number in any of the following places:
1.
2.
3.

On the license agreement envelope.
On top of the product box.
At the back of the User's Guide.

Once the setup finishes copying the necessary files to your hard disk it will ask you if you would like
to restart the machine now or later. To ensure that all system files get copied and registered properly,
you should restart your machine. After the machine restarts, you are ready to use the software. Click
“StartProgram FilesUTSTK Solver 6” from your “Start” menu to run the program.

Network Installation of TK Solver
To install TK Solver for use over a network you need to install the product on the network server
first. For installing the product on client workstations, each client user needs to run the program
“NETSETUP.EXE” from the server after the server setup has been completed. Follow the
instructions given below for both server and client installation.

Network Server Setup [For System Administrators only]
STEP 1: Running the server setup program
Insert the TK Solver 6 CD in your CD drive. If you have the “Autostart” feature enabled on the
server, the Setup program will come up automatically. In the first screen that comes up, select the
“Load TK 6” option. The setup program will now ask you for the product serial number. You can
find the serial number in any of the following places:
1.
2.
3.

On the license agreement envelope.
On top of the product box.
At the back of the User's Guide.
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The server setup installs the TK Solver program files, the files necessary for license management, and
the setup program used for installing TK Solver on client machines.
The setup program does not install or register any DLL’s on the server, so you will not be able to run
TK Solver on the server. If you wish to run TK on the server, you must run the client setup.

Once the setup is complete, please obtain a license to run the product.
STEP 2: Getting a license file from UTS
You first need to gather some information about your system and have it at hand when you contact
UTS. You can get this information by running the “License Manager Tools” utility from the
Windows Start Menu. The full Start menu path to this utility (LMTOOLS.EXE) is:
StartPrograms FilesUTSTK Solver 6License Manager Tools
When the license manager program opens on the server, click the “System Settings” tab. Write down
the information listed below
a.
b.
c.
d.

Your “Computer/Hostname”
[For example: my-machine]
Your “Disk Volume Serial Number”
[For example: 7be0d34]
The server’s IP address
Names of ALL other UTS products for which you already own a site or network license, such as:
- Interactive Roark’s Formulas
- Heat Transfer on TK
- Dynamics & Vibrations Analysis on TK
- Fundamentals of Vehicle Dynamics on TK
- Integrated Gear Software

Next, use one of the following methods to request a TK Solver license.
 Send your request in an email to support@uts.com
 Telephone UTS at one of the numbers in the “How to Get Help” section of this book.
After you provide us the above information, UTS will send back a license file called
“LICENSE.DAT” to you. To prevent mistakes we prefer that you accept the license file via email.
Copy the license file we send into your TK Solver Program Folder on the Network server. The
contents of the license file will be something like this:
SERVER your_server_name DISK_SERIAL_NUM=7be4b15 7788
DAEMON utslic utslic.exe
FEATURE tkw40 utslic 1.000 1-jan-0 1 DCE8D5846A5808C3F960 ""
FEATURE tkwlib utslic 1.000 1-jan-0 1 0CC8A509D0B6A5EA015E ""
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STEP 3: Setting up a License Service
Now run the “License Manager Tools” utility from the Windows Start Menu. The full Start menu
path to this utility (LMTOOLS.EXE) is:
StartProgram FilesUTSTK Solver 6License Manager Tools
-

First click on the “Service/License File” tab.

-

Choose the item “Configuration using Services” by clicking on its radio button.

-

Click on the “Configure Services” tab.
The service name is FLEXlm Service n (where n is a number greater than 0). You might wish to
overtype this name with something more meaningful, such as TK Solver.

-

Click on the “Browse” button for “Path to lmgrd.exe file”. Navigate to the TK Solver program
folder.
Select the file “LMGRD.EXE” and click on “Open”.

-

Click on the “Browse” button for “Path to license file”. Navigate to the TK Solver program
folder.
Change the “Files of type” selection to list “(*.dat)” files.
Now select the file called “LICENSE.DAT” which was just sent to you and click on “Open”.

-

Click on the “Browse” button for “Path to debug log file”. Navigate to the TK Solver program
folder.
Enter the name “tklicense.log” and click on “Open”.

-

Click on the check box for “Use Services” and make sure it has a check mark.
Click on the check box for “Start Server at Power Up” and make sure it has a check mark.

-

Finally click on the “Start/Stop Reread” tab.

-

Click on the “Start Server” button to start the server.
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STEP 4: Verify that the license manager has started properly.
-

Click on the “Server Status” tab.
Click “Perform Status Enquiry”.
A status report similar to the one shown below should appear in the bottom window of the tab.

-------Status
-------Flexible License Manager status on Fri 3/24/2000 12:37
[Detecting lmgrd processes...]
License server status: 7788@your_server_namel
License file(s) on your_server_name: C:\Program Files\UTS\TK Solver 6\license.dat:
your_server_name: license server UP (MASTER) v7.0
Vendor daemon status (on your_server_name):
utslic: UP v7.0
Feature usage info:
Users of tkw40: (Total of n licenses available) (n = the number of licenses purchased)
Users of tkwlib: (Total of n licenses available)

Network Client Setup [For End Users and Workstations]
STEP 1: Shutdown all applications you are running.
STEP 2: Map the TK Solver program folder on the server to a drive letter on your workstation.
STEP 3: Open the folder named NETSETUP and run the SETUP program in this folder.
STEP 4: Towards the end, SETUP will ask you whether you want to restart your workstation now or
later. PLEASE REMEMBER TO RESTART THE MACHINE, SO THAT ALL
PROGRAM AND SYSTEM FILES GET REGISTERED PROPERLY.
STEP 5: Click “StartProgram FilesUTSTK Solver 6TK Solver” from your “Start” menu to
run the program.
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Since TK Solver was first introduced in 1982, it has evolved from an equation solver software product
to an integrated problem-solving and knowledge-management environment. In the next few pages,
you will be given a brief overview of TK Solver. By taking a short time to tour TK, you will create a
solid foundation upon which you can build your TK know-how.

Introduction to TK Solver
To start TK Solver, double-click the TK icon. When TK begins, take a moment to study the TK
window. You will see the Ribbon across the top of the window. This is where you will access all of
TK Solver commands. Also note the Navigation Pane and a small window in which results of
searching for a string in the model are displayed. The main area of the TK Window is the TK Sheets.
Additional commands can be found in the Backstage View.
Quick Access Toolbar
Backstage
View
Ribbon Tabs

Greek
Characters

TK Sheet Tabs

Navigation
Pane

Properties Pane

TK Sheets

Status Bar

Search in
Model Results

Solution
Indicator
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Unit / Position in
Plot Indicator
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Notice the TK sheet tabs along the top of the window. In all, TK Solver has ten sheets which each
have a specific role. Each sheet is furnished with tools that help accomplish its task. The MathLook
Window, is where collections of items can be viewed. Direct access to these sheets and the MathLook
Window, as well as a bird’s-eye view of model structure as a whole is available in the Navigation Pane.
Access to any sheets where a string can be found is facilitated by the data appearing in the Search
Result window after a search.
The bottom line of the TK window is called the Status Bar. The left side of the Status Bar contains
information related to the cursor position. The row number and field label appear first, enclosed in
parentheses. The field name and, when applicable, field contents appear next. The Status Bar changes
again when a field containing values is highlighted. The full value of the field is displayed.
On the right side of the Status Bar are the Solution, and Unit indicators. The Solution Indicator will
read OK if there have been no changes since the last solution and F9 if any edits have been made. The
Unit Indicator tells you if the current variable or list has a Calculation Unit which differs from the unit
displayed.
Look again at the open Rule Sheet. Notice that the first row of the Rule Sheet is highlighted. Typed-in
characters will appear in the selected and highlighted field. The Rule Sheet contains the relationships
between variables and other values, while the Variable Sheet contains the input or output value and
the status of each variable. Other sheets contain unit conversions, definitions of plots, tables, lists of
values, user-defined functions, comments, and formatting directions. As you work with a problem in
TK, you will enter information in the appropriate sheet. In general, information which should appear
in more than one sheet will be placed there automatically by TK. In the MathLook window, you can
collect information from other sheets (or other applications) and make notes about your model.
The sheet structure makes good sense for several reasons:

 Housekeeping is done automatically. For example, the variables appear in the Variable Sheet
as soon as you enter the equations in the Rule Sheet.

 Since the structure is already provided, you can immediately begin solving problems.
 A standard structure makes it easier to find information when you work with your models at
a later date or work with a model that someone else has created.

 Information can be concisely reported as is, or pasted into other documents as illustrations.
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Navigation
Standard Windows navigation will help you in getting around in TK Solver. Knowing a few other
navigation tricks will also be handy. Take a few minutes to look over the following table and the icons
on the following page.

What

While

Results in

Mouse Clicks
Right-click
Right-click
Right-click

on a sheet or
subsheet
on the Navigation
Pane
in the MathLook
Window

Opens appropriate Edit control menu
Opens appropriate Sheet control
Opens appropriate MathLook Edit menu

Single Key Strokes
F9
F10
F11
F1
F2
F5
F7
F8
END
END
ENTER
ESC
HOME
HOME
Page DOWN
Page UP
TAB

Editing

Editing

Editing

Solve
List Solve
Optimize
Access Context-Sensitive Help
Cancels Edit (or entry) mode
Access Edit mode
Displays most recent Plot
Display Interactive Table
Moves cursor to bottom of column
Moves cursor to end of field
Enter into or exit from Edit mode
Cancel Edit mode;
Closes Property dialog, if selected
Moves cursor to top of column
Moves cursor to beginning of field
Move cursor down one screenful
Move cursor up one screenful
Move left toward end and then down to next line

Arrow Keys
LEFT Arrow
LEFT Arrow
Ctrl + Left Arrow
RIGHT Arrow
RIGHT Arrow
Ctrl + RIGHT Arrow

Editing
Editing
Editing
Editing

Move left until leftmost field
Move left until beginning of field
Move left one word
Move right until rightmost field
Move right until end of field
Move right one word
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What

While

UP Arrow
UP Arrow

Editing

DOWN Arrow
DOWN Arrow

Editing

Results in
Move to beginning one line at a time
Move to beginning of field one character at a
time
Move to end one line at a time
Move to end of field one character at a time

Key + Key
Alt + ENTER
Alt + O
Alt + S
Alt + V
Alt + G
Alt + W
Alt + A
Alt + M
Alt + H
Alt + Z
Ctrl + BREAK
Or Esc
Ctrl + D
Ctrl + ENTER
Ctrl + F

Ctrl + P

Ctrl + SPACE

Shift + ENTER
Shift + TAB

Viewing a plot

Editing or entering
in Rule Sheet, or a
rule, statement or
list function value
Editing or entering
in Rule Sheet, or a
rule, statement or
list function value
Editing or entering
in Rule Sheet, or a
rule, statement or
list function value

Show the properties dialog
Home tab
Solver tab
View tab
Greek Symbols tab
Wizards tab
Applications tab
MathLook tab
Help tab
Zoom out, undo current zooming step
Abort run
Opens Subsheet (Dive) See below.
Exit from Edit mode and move down
Show Function list

Show inputs and outputs required

Complete the current word

Exit from Edit mode and move up
Move left, by field until first line.

To “dive” or open a subsheet, use one of these alternatives:

Right-click where you wish to dive from (and then select from the shortcut menu).

Select the subsheet (if it is already open) from the View ribbon tab.

Select the subsheet from the Navigation pane.
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Icons
If you are unsure of what an icon is for, pause your mouse arrow over the icon for a moment and a
brief description of the icon will appear. Some of the most used icons are explained below.
Icon

Quick Keys

Option
New

Ctrl + N or Alt + F, N

Reset
Open

Ctrl + O or Alt + F, O

Merge

Alt + F, M

Include
Save

Ctrl + S or Alt + F, S

Direct Print

Ctrl + P or Alt + F, P

Cut

Ctrl + X or Alt + E, T

Copy

Ctrl + C or Alt + E, C

Paste

Ctrl + V or Alt + E, P

Find

Ctrl + F or Alt + E, F

Undo

Ctrl + Z or Alt + E, U

Solve

F9 or Alt + C, S

List Solve

F10 or Alt + C, L

List Fill

Ctrl + L or Alt + C, F

Current Library

Alt + A

Help File Table of
Contents

Alt + H, T

21

Getting Started

Solving and Backsolving
TK Solver allows you to define a model one step at a time. Let’s start with an analysis of a can. Since a
can is nothing more than a cylinder, use the following formula to describe the area of its base.

Area   

d2
4

 Click on a blank Rule field in the Rule Sheet. Type the equation as you see it below,
including capital and small letters. When you finish typing an equation, you can enter it by
pressing the key or clicking the mouse in another row.
Area = pi()*d^2/4
Note four TK concepts shown in this equation: the value of  is represented by the built-in function
pi(); the asterisk (*) represents multiplication; the caret symbol (^) represents exponentiation; and
the slash (/) represents division. Notice also that in the following illustration, the width of the Status
column has been minimized.

If you made a mistake while typing the equation, correct it by double-clicking the equation to enter
Edit Mode. Note that the cursor appears wherever you placed the mouse pointer. If you didn’t click at
the location you want to edit, move the cursor to the area that is incorrect and edit it. If you make a
mistake in syntax (for example, omitting the equal sign), TK will not accept the equation. After
displaying an error message, TK will stay in the edit mode so you can correct the rule.

 Click within the Variable Sheet to make it active.
TK has already placed the variables from the equation into the Variable Sheet. Each variable name has
an input field to the left of the name and an output field to the right. Place the known values in the
input fields next to each variable and you’re ready to start solving!

 Type 3 in the input field of d and press Enter.
 Solve. (You can solve by selecting Solve
from the Solver ribbon tab, clicking the
Solve icon, or pressing F9.)
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TK calculates the value for Area as 7.06858347057704. How much you see of the number depends
on your choice of column width and format.

A Note About  and the Symbols Ribbon Tab
If you like shortcuts, you may have thought about using the pi symbol, , in the first rule instead of
the built-in function, pi(). You would just click on the  character in the palette instead of typing
pi(). The equation would look like this:
Area = *d^2/4
However,  then becomes a variable with a single character in its name (like the variable d). Like
any other TK variable,  could be assigned an input value or receive an output value calculated by a
rule.
If you want to use the symbol, , and you want it to have its approximate associated value of
3.141592653589793, enter pi() in the Input field of the variable .
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Now, try providing a value for Area and solving for d:

 Click on the input field of d.
 Blank the field by pressing the Spacebar followed by Enter. (You can also blank an input by
typing B in the Status field of the variable or double-clicking on the Status field and selecting
Blank from the drop-down list box.)
 Click on the input field next to Area and type 7. Press Enter. Notice how the output value
disappears when you enter the new value.
 Solve. TK turns the formula around and instantly displays the new value of d as
2.98541066072092.

As demonstrated, you can take a formula such as Area = pi()*d^2/4, assign an input value to
Area, and let d be evaluated. This is called backsolving. It is very hard to do in spreadsheets, and it is
even harder to write subject-specific programs with backsolving capability in conventional
programming languages. In most situations, backsolving with TK doesn’t take more than blanking
input values of some variables and assigning given values or constraints to others.
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TK Highlights
1. TK allows you to enter equations in a familiar form without regard to the number or position of
variables on either side of the equal sign.
2. Solve in one of three ways: press F9; select Direct Solve from the Solver ribbon tab; or click the
solve icon on the Quick Access Toolbar.
3. The Direct Solver will solve an equation if it meets three conditions:





All variables in the equation (except the one being solved for) have known values.
The variable being solved for appears only once in the equation.
The function of an unknown argument has a unique inverse. For example, if
ABS(x/2) = 8, x may equal +16 or –16. If an equation contains this function and x is
unknown, TK will leave it unresolved. (Exceptions: TK always returns positive values for
inverses of square root function SQRT and principal values for inverses of trigonometric
functions.)

4. TK checks each equation upon entry and accepts it only if it is structurally correct.
5. By default, variable names are appended to the Variable Sheet automatically so that you can begin
to work with a set of rules quickly.
6. TK has many built-in functions that you can use when writing your equations.
7. When you type over a field and press Enter (or select another field), the old value is replaced by
the new.
8. You can blank the Input field of the Variable Sheet by: pressing the Spacebar followed by Enter;
typing B in the Status field of the variable; or double-clicking on the Status field and selecting
Blank from the drop-down list box.
9. TK names are case sensitive. A variable named Area is different from a variable named area.
The names of built-in functions are not case sensitive.
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Entering Additional Equations
You can always enter additional equations in the Rule Sheet (up to 64,000 of them). The order of
entering equations usually does not matter because of the declarative nature of TK. Let’s add an
equation to the model to compute the volume:

Area  Height  Volume

 Make the Rule Sheet active by clicking on a blank Rule field. Type the equation as shown:
Area*Height = Volume

Canceling with F2
If you inadvertently type over an equation that already exists on the Rule Sheet, you can press F2 or
Escape to restore the original field contents. (You must press F2 or Escape before you press Enter.)






Click within the Variable Sheet to make the window active.
Click on the Input field for Volume and enter 100.
Click on the Input field for Height and enter 8.
Blank out the input value for Area. Check, too, to make sure d is blank and Solve.

TK calculates output values for Area as 12.5 and d as 3.9894228040. Note that TK applied the
output value of Area calculated in the second equation to solve for d in the first equation.

TK Highlights
1. TK’s Direct Solver scans the Rule Sheet, evaluates any variable that can be evaluated (turning the
equation around if necessary) and substitutes its value throughout the model. This is a radical
departure from conventional procedural languages, spreadsheets and most mathematical software
products where the programmer has to determine the precise order of operations; the computer
then follows this order which cannot be easily changed by the end user.
2. The Direct Solver may leave the solution incomplete if there is a shortage of input data or if an
iteration is required (see the next section). On the other hand, there may be situations when all
variables in an equation happen to have known values although none of them has been evaluated
from that equation. In that case, the Direct Solver checks that the equation is valid for these
values and displays an error message if it is not.
3. It follows, then, that any variable may have its input value assigned, may be evaluated when the
Solve command is given, or may remain unevaluated. Whether a variable is input, output or
unresolved depends on a particular problem, not on the rewriting of the equation.
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If you would like to continue working with this model, you can clear the current values on
the Variable Sheet by selecting Reset->Variables from the Backstage View. If you are ready
to move on, we will begin a new problem. To reset the TK window, click the New icon
in the Backstage View. Click No in the “Save Changes to Untitled?” dialog box.

TK Highlights
1. Reset Variables means to clear the input and output fields on the Variable Sheet no matter which
sheet is active.
2. Reset Current Sheet means to clear all of the information on the active sheet.
3. If you want to clear all of the sheets, select File New.

Solving Using Iteration
Let’s use a loan calculation to illustrate how you can use the Iterative Solver. The following equations
apply to a simple loan calculation.

Say, for example, you are considering buying a car with a sticker price of $15,500. You want to put
$3,500 down and borrow the balance for 36 months at an 8% annual interest rate. How much will
your monthly payments be?

 Click on an empty Rule field in the Rule Sheet. Type the equations as shown:
price - downpay = loan
payment = loan*(rate/(1 - (1/(1 + rate))^term))
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Make the Variable Sheet active and enter the values from the following table into the Input fields of
the variables. Note that the value for rate is 1/12 of the Annual Percentage Rate. Every Input field
in TK accepts expressions for a value and evaluates them.
Variable
Price
Downpay
Rate
Term

Value
15500
3500
.08/12
36

 Solve. TK will calculate the values of loan as 12000 and payment as 376.03638553717.

When a Command Isn’t “Working”
You must clear the Edit Mode before you can issue any command. If you find a command isn’t
“working,” check to see if the cursor is blinking in a field. If it is blinking, clear Edit Mode by
pressing Enter and try your command again.
The payment of over $375.00 may be more than you had budgeted. But, you really like the car and
you wonder what kind of rate you would have to borrow at to keep your payments at $350.00 per
month.

 Go to the Variable Sheet and blank the Input field of rate.
 Place the cursor on the Input field of payment and enter 350.
 Solve.

28

Tutorial
TK doesn’t calculate a value for rate. What happened? Take a look at the rules.

 Make the Rule Sheet active.
 Place the cursor in the Status column next to the first rule
price - downpay = loan.
The Status field, because it appears to be empty, indicates that the rule was satisfied during the last
solution. (Had its width been large enough, it would display “Satisfied”.) Also note that the word
Satisfied appears in the Status Bar. Only the variable loan had an unknown value, so TK’s Direct
Solver solved for it.

 Place the cursor in the Status column next to the second rule
payment = loan*(rate/(1 - (1/(1 + rate)) ^term)).
The asterisk in the Status field indicates that the rule was unsatisfied during the last solution. Also note
that the word Unsatisfied appears in the Status Bar. The variable rate is used twice in the equation
and has no known value, so it cannot be solved by the Direct Solver since, in effect, there are more
unknowns than equations: 1 equation, 2 unknowns. (We know that they are equal, but TK doesn’t.)

If You Delete a Variable by Mistake
If you delete a variable by mistake, you can type the deleted variable into any empty field. Or, you can
bring the Rule Sheet to the foreground, double-click on the rule containing the missing variable and
press Enter. Any variables from the rule not in the Variable Sheet will immediately be appended to the
Variable Sheet.
In this case, it means you need to use the Iterative Solver. The Iterative Solver can help solve an
equation that has more than one variable with no known value or when a variable with no known
value appears more than once in the equation. To start the Iterative Solver, you need to supply an
initial guess for one or more of the variables with no known value.

 Switch to the Variable Sheet and place the cursor in the Status (Sta) field of the variable
rate.
 Type a G in the field. (You can also double-click on the Status field and select Guess from
the drop-down list box.) The last known value will appear in the Input field of the variable.
A G in the Status field of a variable indicates that the value is a guess value. When there is a guess
value on the Variable Sheet, TK will use the Iterative Solver, when required, to solve. The Iterative
Solver uses the guess value as the starting value for a Newton-Raphson procedure. TK will continue
to change the value of rate until it converges upon a solution or the number of iterations exceeds
the Maximum Iteration Count specified in Solve Options found by clicking the Solver icon in the
Solver ribbon tab.
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 Solve. The answer for rate is .00266144471.

First Guess Option
You may prefer to hardwire a guess value to a particular variable. When using the First Guess
option (located in the variable’s subsheet), TK will use that value in the Variable Sheet. If there is a
G in any Status field on the Variable Sheet, it overrides all First Guess values. (See the User’s Guide
for more information about first guesses.)

TK Highlights
1. Every Input field in the Variable Sheet accepts expressions and evaluates them. The fractions 2/5
and pi()/2, for instance, are acceptable entries as input.
2. When you see the symbol * in the Status field of the Rule Sheet, TK could be telling you that
there isn’t enough data to satisfy the equation. This may indicate that you need the Iterative
Solver.
3. The Iterative Solver can help solve equations that the Direct Solver cannot. The Iterative Solver
can solve an equation in which:




More than one variable in an equation currently has no known value.
A variable with no known value appears more than once in the equation.

4. To invoke the Iterative Solver, you must supply a guess (or First Guess) value for at least one of
the variables that doesn't have a known value and is not the only unknown left in a rule.
5. If you double-click on the Status field, you will find a drop-down list box from which you select
Guess, List, Input, Output, or Blank ; to enter a First Guess you should go to the subsheet.
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The MathLook Window
During model development, the MathLook Window is useful for debugging equations and making
sure you have everything in the place you want it to be. Because of the two-dimensional display of
rules and statements and the way in which included items can be arranged, it also is the ideal
presentation tool.





Switch to the Rule Sheet and highlight both rules you have entered so far.
Select Copy from the Edit ribbon or use the short-cut Ctrl + C.
Double-click the MathLook icon in the Navigation pane to open the MathLook window.
From the Edit ribbon, select Paste or use Ctrl + V.

For the loan example, if you’ve typed in everything as shown, it should “look right.” To switch back to
another sheet select it from the Navigation Pane or select it from the sheet tabs along the top of the
main window.

TK Highlights
1. The MathLook window is a great way to see your equations in 2D format.
2. Use the MathLook window to debug complex formulas with powers, ratios, and/or many
parentheses or for presentation work.

Working with Units
When working with units in TK, if there are no units or units are not important, you may ignore them
and leave the Unit fields blank. If you decide to work with units, you may have to distinguish between
the calculation and display units. Calculations in TK are performed with values in calculation units.
Note that the choice of calculation units must be consistent with the equations. The values displayed
in the Variable Sheet are in display units specified in the Unit fields, which by default will be the same
as the calculation units. The conversion factors between calculation and display units must be defined
in the Unit Sheet if they differ.
In the loan model, the answer for rate may be hard to relate to since it is 1/12 of the annual rate. It
would be nice if this result were shown as annual percentage rate.
 Place the cursor on the Unit field for the variable rate, type rate/mo, and press Enter.
The first unit you enter in this field is assigned to both the calculation unit and the display unit.
Any unit overtyped in this field changes only the display unit.
 For example, overtype the rate/mo with %/yr and press Enter.
You have just indicated that you want TK to interpret rate in the equations as rate/mo (rate per
month) but you would like TK to display the value as %/yr (percent per year). The question mark
preceding the output value tells you that TK does not know how to convert between the two units.
You need to provide a conversion.
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The conversion that will provide the annual percentage rate is:
(rate/mo) * 100 * 12 = %/yr

 Double-click on the Unit Sheet icon in the Sheet Explorer to open the Unit Sheet.
 Enter the following conversion and be sure to type items as shown because unit names in
TK are case sensitive. In the From column, type rate/mo. In the To column type %/yr.
In the Multiply By column, type 100 * 12. Note that the built-in calculator automatically
multiplies 100 * 12 and enters the result: 1200.

 On the Variable Sheet, the output value of rate is now displayed in terms of the annual
percentage rate, 3.19373365216.

Is 3+% an available rate? If not, you can change other values until you find a purchase plan that works
for you.

TK Highlights
1. If there are no units or units are not important, you may ignore them and leave the Unit fields
blank.
2. If you decide to work with units, you must distinguish between the calculation and display units if
they differ.
3. Calculations in TK are performed with values in calculation units. Note that the choice of
calculation units must be consistent with the equations. (TK will not verify this for you.)
4. The values displayed in the Variable Sheet are in display units specified in the Unit fields. The
conversion factors between calculation and display units must be defined in the Unit Sheet.
5. A question mark preceding the unit value tells you that TK does not know how to convert
between the calculation unit and the display unit. You need to provide a conversion on the Unit
Sheet.
6. Units in TK are case sensitive. %/YR is different from %/yr.
For more information about units, see the User’s Guide.
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Saving
Now is a good time to save the model. The important point to remember is that the next time you
load the model, it will reappear as it was saved. This allows you to choose which sheets you want to
view, the position of the cursor, as well as colors, fonts and column widths the next time you load the
model.

 Select Save from the Quick Access. TK will prompt you for a filename.
 Choose the drive and folder you desire and type Loan1 as the model name. TK will
automatically append the .TKWX extension unless you indicate otherwise.

 Click OK or press Enter.

The Backstage View provides additional saving options. You are encouraged to look at these other
storage commands. For example, you will find commands that allow you to save a selected window of
a model so that you can use modules that you create in different applications.

TK Highlights
1. The Save option allows you to save an entire model.
2. A model loaded into TK will reappear as it did the last time it was saved. This gives you the
option of selecting the sheets that you would like to see the next time the model is loaded.
3. Other save options allow you to save selected windows of a TK model.

Going Further
There are other scenarios you could investigate with the same model.
1.
2.
3.

Given a fixed interest rate, downpayment, loan term, and payment, how much can you
spend?
Given a fixed price, rate, term, and payment, what downpayment do you need?
Given a fixed price, downpayment, and term, how is the payment affected as the rate varies
from 4.8% to 12%?

All these questions can be applied to the same model, without having to rewrite or reorganize any
equations. If your scenarios get more complex, it’s easy to add equations to a model to cover all the
angles.
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List Solving
Let’s look at what TK would need to figure the following problem: Given a fixed price,
downpayment, and term, how much more interest do you pay as rate goes up?
To look at the interest accumulated as rate varies, add the following equation:

interest   payment  term  loan

 Make the Rule Sheet active.
 Click on an empty Rule field in the Rule Sheet. Add the equation as shown to the two
equations already on the Rule Sheet:
interest = (payment*term)  loan

 Make the Variable Sheet active. Notice that the new variable interest has already been
added.

To solve the problem over a range of interest rates, you could enter the loan terms one by one, solving
each time and writing down the results. TK also has provisions for “looping” parts of a model, as
available in other languages. For cases such as this one where the whole model is to be repeated, TK
has a better way: list solving. Set up a list of loan terms and let TK make a list of interest paid
corresponding to different rates.

 Enter an L in the Status fields for loan, rate and interest, the variables you need in
order to see the interest accumulate.

You have just indicated that these variables will be associated with a list (each list having the same name
as the variable by default. This is not mandatory, but we’ll take the easy route for this example.)

 Remember TK’s automatic housekeeping? Let’s check it out. Open the List Sheet. Notice
that TK has already placed newly created lists, named loan, rate and interest, on the
List Sheet.
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 Close the List Sheet and return to the Variable Sheet.
 Check that the following values for price, downpay and term are current. These terms
will remain constant during each step of list solving.
Variable
price
downpay
term

Value
15500
3500
36

 Enter an I in the Status field for rate. Notice that the output value for rate moved to the

Input column. Now, during list solving, TK will get values from the list rate and put them
in the Input field.
 Blank the input value of payment and Solve.
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By solving first, you can check the model. If you encounter problems at this stage (such as
inconsistent or overdefined rules), you can more easily correct the errors. If you’ve entered everything
correctly, TK won’t return an error message at this point. For this model, all rules will be resolved and
all variables will have values. (If you have received an error message or any rule is unresolved, go back
to the beginning of this section and check the rules for misplaced or missing values.)
Now, if you create a list of values for rate, TK can use those values as inputs and generate a list of
solutions for loan and interest. (Although the variable loan will remain a constant, its value
will be used later in a plot.) Remember, our goal is to investigate the relationships between rate and
interest as rate varies. This might be easiest to accomplish if you could view the lists together
on a table.

 Open the Table Sheet.
You can use tables to organize several lists in one view. Note that you can have many different tables
in a TK model, each with a different name.

 For this exercise, type rate in an empty Name field and press Enter. A title is optional.
 Now, open the Table Subsheet for rate (by clicking the right mouse button in the Table
Sheet row for rate and then selecting to display the subsheet; pressing Ctrl + D (D for
“dive”); using the Table Subsheets icon; or using the View ribbon tab.).

Now, you can define the contents and format of the table.

 In the List column, enter the list names for this particular table; rate, loan and
interest.

 Open the Interactive Table. To open the Interactive Table, click on the drop-down list for
Tables in View ribbon tab and click on the table named rate.
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You can enter input values into the list named rate. The list can be filled manually (by typing values
and pressing the key) or automatically with TK’s List Fill feature. For this exercise, fill the list
automatically:

 In the Table Subsheet for the table rate, click on the name of the list rate. Click the List
Fill icon

in the Edit ribbon tab.

 In the Fill List dialog box, make sure the Linear and Fill by Step options are selected. Enter
a First Value of 8, Step Size of 0.5, and Last Value of 16.

 Click on Fill List.

Most likely, the entire table will not be visible on the screen. To see more of the table, maximize the
window. If necessary, view the end of the list by pressing the  or Page Down key or by scrolling to
the end.

 List solve. (List Solve in either by pressing F10 or by clicking the List Solve icon

in

the Solver ribbon tab.)
TK will begin solving the equations on the Rule Sheet using the values in the list rate as input values
for the variable rate–ignoring the value in the input field of the Variable Sheet. Given these input
values, along with the constant values for price, downpay, and term, TK will solve for loan
and interest, storing the values in the associated lists.
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Here is a section of the table after list solving is complete:

TK Highlights
1. TK allows you to use a process called list solving to automatically solve models over a range of
input values that have been placed in one or more lists. Output values from a list solving process
can also be placed in lists.
2. Values can be placed into lists manually or automatically by using the List Fill feature.
3. An Interactive Table in TK displays the values of corresponding elements in different lists. New
lists can be created directly from a Table Subsheet.
4. List Solve either of two ways: press F10 or select List Solve from the Solver ribbon tab.
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Formatting
The table just created would probably be easier to read if the columns had some type of formatting.

 Make the rate Table Subsheet active. (It’s labeled TABLE: rate. You can easily access
it by clicking on the + sign in front of the Table icon in the Navigation Pane. Double-click
on the name rate.

You can have several formats in a model, each with a different name.

 Enter percent in the Format field for rate.
 Type dollars in the Format field for loan and interest. Note that when you begin
typing the entry for the second “dollars” that the word appears before you finish typing.
This is TK’s Smart Editor. Press Enter to accept TK’s entry or finish typing “dollars”
yourself.
 Open the Format Sheet.
Notice that the names percent and dollars are already there. TK placed these names there as
soon as you entered them on the Table Subsheet. Remember, TK’s sheets are all integrated in this
manner. TK does most of the housekeeping for you, allowing you to concentrate on the problem at
hand.

 Highlight percent and look at the Properties Pane.
 If you click on a field, you will often find a drop-down list box that you can make choices
from. Try clicking on the field for Padding.
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 Describe percent as shown:
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 Now click on dollars and look at the Properties Pane.
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If you open the Interactive Table again, TK will display the values using dollars and percent
formatting.

TK Highlights
1. Formatting allows you to alter the way values are displayed in TK.
2. You can have more than one format per model.
3. Double-clicking on some fields will bring up a drop-down list box so that you can make choices.
(If you know the choices, you can type the first letter of the one you want.)
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Creating a Plot
In TK, you can also display the contents of lists graphically. Let’s look at a plot of the values created
in the last exercise.

 Open the Plot Sheet.
 Give the plot a name; in this exercise, call it loan. Up to 64,000 different plots may be
defined in a single model.
In the Plot Sheet under Plot Type, you have a choice of Line Chart, Bar Chart, or Pie Chart.

 Double-click on the Plot Type field for a drop-down list box. For this example, select Bar
chart.

 Enter a title optionally. You can title this plot Loan Comparison.

Changing Plot Types
Once you define a plot type, you cannot re-define it. If you want to change the type (for example:
from a bar chart to a line chart), highlight the entire row and Click the Delete icon in the Edit
ribbon tab. Note that if the plot you cut has subsheet information attached, you will cut that
information as well. Now, you can select a new plot type.

 In the Properties Pane for loan, define the contents of the graph.
The appropriate list names must be entered for both the X (horizontal) and Y (vertical) axes. Up to 5
different Y-Axis lists can be included on a single bar chart.






Enter Rate, Annual Percent for the X-Axis Label.
Enter $ for the Y-Axis Label.
Enter rate for the X-Axis List.
Enter loan and interest on the line for the Y-Axis Lists, separated by a comma or a
space.
 Double-click on the Bar Chart Type field. Select Stacked bar.
 Double-click on the Fill Type field. Select Pattern.
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The Properties Pane should look like:




To display the plot, press F7.
To get the proper display units to appear in the plot, enter them in the Unit Field of the lists
involved by opening the List Sheet and entering $ in the Unit Fields of interest and
loan.
The results should look like the following:
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Notice that the display units for the rate are shown automatically.

TK Highlights
1. TK can graph the relationship between lists as line, bar, or pie charts.
2. More than one plot can be defined in each model.
3. The Plot Subsheet (line charts only) and the Properties Pane have options which help define and
customize the plot display.
4. Display a plot either by pressing F7 or clicking on “Plots” in the Display portion of the View
ribbon tab.

 Click the Save icon

to update your saved file.

Printing a Plot
 Make the plot the active window.
 This plot would look better printed landscape instead of portrait. Click the

to open the
Backstage View, hover over Print and then select Page Setup. Click on the Landscape
radio button to change the orientation.
 Now, set 1 inch margins on top, bottom, this allows you to view the plot as it will appear
when it is printed.
 If you are satisfied with the way the plot looks, click on the Print button which takes you to
the Print dialog box.
 Click OK or press Enter to print.
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The Plot Wizard
Now let’s use the plot wizard to spice up the loan2 plot. The plot wizard is accessed through the
Wizards Tab. Double click on Plot Wizard.
When you first open the plot wizard, a dialog asks you to choose between:





a plot that already exists in your model,
a table of data that exists in your model,
lists of data that exist in your model, or
a plot that already exists in the wizard files.



Select Start with a plot that already exists in your model.
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The names of all plots existing in the current model appear.



Highlight loan2 and click Select Plot.
When you are ready to view the plot in the wizard, click Plot.

The plot, loan2, will appear in the Plot wizard similar to the way it appeared in the Plot Sheet. Once
you have the plot in the Plot wizard, you have several options: you can load previously saved settings
(through the File Menu); you can return to the initial Wizard dialog box; you can return to TK Solver;
or you can access the shortcut menu of the Wizard and through it enhance the plot. Also note that
you can refresh the plot by clicking the Refresh button.
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Let’s work with this plot for a while and change its format.


Right click in the window and select Wizard… from the shortcut menu.

Shortcut Menu vs. Double-Clicking
Any time in this tutorial where the directions ask you to “right-click to access the shortcut menu,”
you can take a short cut by double-clicking on a specific item. For example, if you are changing the
font size in the legend, you can double-click on the legend to have quick access to the Font dialog
box for legends.
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In the Gallery window, select a chart type:




Click on the 3D radio button near the top of the dialog box.
Then, click on Horz Bar to create a 3D Horizontal Bar Chart.
Click the Next > button at the bottom of the dialog box.
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In the Style window, select the style of plot you desire:



Select #2, a stacked horizontal bar chart.
Click Next >.

Chart Wizard Style Selection
If you want to view the effects of different types of charts, select a type and click the Next >
button. The chart will then be shown in the Layout window as it will appear in the Plot Wizard. If
you don’t like what you see, click < Back. You can then change the type and repeat the process to
view it again.
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In the Layout panel of the wizard, you can work with titles, footnotes and the location of legends. You
can also change the data between columns and rows.






For title, enter Loan Comparison if it is not already there.
We will eventually be focusing on just interest. So, for footnote, enter A Look at Interest.
For the legend location, select Right from the drop-down list box.
Click Next >.
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From each of the axis labels, you can change the text along the X and Y axes (and the Z and
Secondary Y axes if you’re allowed to do so for the selected chart type).




Change Category (X) to Rate, Annual, Percent.
Since we want to focus on interest, change Value (Y) from $ to Interest.
Click Finish.

Next> vs. Enter in the Chart Wizard Dialog Box
If, at any time, you inadvertently press Enter instead of clicking Next>, the changes you’ve made to
that point are applied and the Wizard dialog box disappears. To go back and finish making Wizard
selections, right click in the window to access the shortcut menu, select Wizard… and click directly
on the desired tab. You can then pick up where you were.
Let’s work with this plot a little more. Check first to make sure that the plot is a 3D stacked horizontal
bar chart. (Note: If you change plot types after you’ve made changes to the existing plot, the plot
window is set back to its defaults. So, it’s advisable to make sure the chart is the type you want it to be
before making changes or additions.) If the plot is not a 3D stacked horizontal bar chart, start again at
the beginning of this section.
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If you’re ready to start formatting the plot, first change the plot size. Click in various areas around the
plot. If you click on a specific plot element, notice that it becomes selected. To select the whole plot,
click near the plot, but not on a specific plot element.



Select the whole plot.
Drag the handles of the plot to the size you desire—for this example, bigger is better.

The Disappearing Plot
If the plot disappears from the plot window, click on it and move it slightly. The screen will refresh
and the plot should reappear. If not, repeat the process.
Now, let’s change the legends to something more meaningful.






Right-click to access the shortcut menu and select Edit Chart Data….
Double-click on the column heading labeled loan. Type in Loan Amount or Loan Amt.
Next, double-click on the column heading labeled interest. Type in Interest.
Finally, change the X-axis scale steps from R1, R2, etc., to the percentage steps in the table.
Click OK.
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The wizard has created legends for the rate table. Delete these with the Chart Designer.




Right-click to access the Chart Designer shortcut menu and click the + sign in front of
Series.
Select each instance of rate and, for each, click the “Hide Series” checkbox.
Click OK.

To change the font size of the legend labels:
 Right-click to access the Chart Designer shortcut menu and select Legend.
 Select the Font Tab and type 10 in the Size box.
 Click OK.
Now, change the size of the title.
 Right-click to access the Chart Designer shortcut menu and select Title.
 Select the Font Tab and choose 20 from the Size list box.
 Click OK.
 If the full title is not visible, drag the handles outwards until the full title is visible.
Finally, change the location and font size of the footnote.







Right-click to access the Chart Designer shortcut menu and select Footnote.
Select the Font Tab and select 12 from the Size list box.
Select the Location Tab and click the radio button for bottom center.
Click OK.
If the full footnote is not visible, drag the handles outwards until the full footnote is visible.
Then, with the footnote selected, drag it to just under the legend labels.
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Now let’s change the orientation of the values displayed along the Interest axis.



Right-click to access the Chart Designer shortcut menu and select the Y Axis, Axis Labels.
In the first option, click Display and remove Automatic Rotation.
 Click on Layout, and there select the first of the vertical orientations.
 Click OK.
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The loan amount is overwhelming the interest, so we will remove it from the plot itself.



Right-click to access the Chart Designer shortcut menu and select Series, Loan Amount.
Click Exclude Series.
 Click OK.
Now, set the range and the divisions:






Right-click to access the Chart Designer shortcut menu and select Y Axis.
Click on Value Scale, if not already at front. Unmark the Automatic check box.
Set the following numbers:
Minimum:
1350
Maximum:
3250
Major Divisions: 5
Click OK.
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Here is the plot as we have modified it:
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At any time, you can save the plot to a file by accessing the shortcut menu (right-click the mouse) and
selecting Save As…. Plots in the Plot Wizard are saved as .VTC files. You can also save the plot
settings (a .CFG file) from the Plot Wizard File Menu Save Settings option. Note that because Plot
Wizard plots have more properties than TK plots, plots cannot be transferred back to TK.
You can open previously saved .VTC files directly from the Wizard (“Load a chart that already
exists…”) or through the shortcut menu (Open). You can open previously saved settings (a .CFG file)
through the File Menu Load Settings option.

You can copy the plot and place it in a document in your word processor. Select Copy from the
shortcut menu. Switch to your application and Paste Special.
You can also export plots in bitmap (.BMP), JPEG (.JPG), and Windows Metafile (.WMF) for use in
other applications.
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TK Highlights
1. TK’s Plot wizard allows you to create and manipulate both 2D and 3D charts.
2. Most items in the Plot Wizard can be changed by using the shortcut menu (accessed by rightclicking on chart).
You can do many other things with the Plot Wizard. See Chapter 12 of the User’s Guide for more
detailed information. To exit the Plot Wizard and set up for the next section, click on Return to TK.
The Plot Wizard will close.

Report Writing
Since UTS first released TK Solver, it has remained unparalleled in its ability to solve equations
forward or backward and its ability to utilize both display and calculation units. TK is easy to use, yet
it can perform problems as complex as a user desires. The focus of development has been on TK’s
ability as mathematical modeling software because that’s what TK Solver does better than any other
existing product.
Because technology allows us to use the report writing power of your word processor to create a nice
looking end product, we don’t feel TK should compete with that. However, we have included some
features in TK to give you added report writing capabilities—through linking with other applications
and with items you can store in the MathLook window.
After all, your word processor remains the ultimate report writer and TK remains the ultimate
problem solver. So, let’s get started. We’ll use the loan model we’ve just completed.




Be sure the loan model is saved.
Select the part of the model you want to place in the report. Let’s start with an Interactive
Table. Select the table named rate from Navigation Pane. The Interactive Table will
appear as the active window. Highlight all three columns for the 17 elements in the table.
Copy the selection. (You can use Ctrl+C; click the Copy icon in the Edit ribbon tab.)

In your container application window, place the cursor at the insertion point where you want the
Interactive Table to appear.





Select the Paste Special option from the container application’s Edit Menu.
* (DO NOT use Ctrl + V or the ordinary Paste option from the Edit Menu.)
Select Paste Link.
Highlight TKWX Document Object in the dialog box.
Click OK.
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Paste Special Dialog Box from Microsoft Word.*
Like any graphic image, you can size this table to the desired width and height by selecting the table
and dragging the handles inward or outward. Also note that because the Interactive Table is linked,
any time you change the information in TK, the information can be updated in your word processor.
*We’ve used Microsoft Word as an example. Take some time to become familiar with the Object Linking and Embedding (OLE)
features of your particular application to see how it behaves with OLE. If you want more information on Object Linking and
Embedding, see Chapter 3 in the User’s Guide.

Editing a Linked TK Object
Editing of a TK object takes place within the TK application window and the resulting changes are
reflected in your application’s document.
To edit a linked TK object,





Double-click the part of the TK object that is visible in your application’s document. TK
Solver will open with the linked model already loaded.
Make changes and solve.
Save the model.
Exit TK.
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Your application will update the information as it is generated in TK even if you have not yet saved
the model. Of course, the new information is stored only when you save the model from TK.
Remember this if you choose to close your application without saving the TK model. When you reload your application, the link checks for more recent file information than what it had last time it
updated. The link is then updated accordingly.

TK Highlights
1. Object linking with TK and your favorite word processor makes report writing a breeze.
2. You can edit TK objects in TK from your word processor when you link a portion of a TK
model to your report. Just be sure the TK model has a file name.
This tutorial demonstrates many of the key features that make TK Solver indispensable for
professionals in engineering, chemistry, electronics, finance, architecture, education, and many other
fields. A few other features—such as a full complement of built-in functions, an extensive library of
models, plus the ability to create your own functions—make TK Solver a complete, integrated
problem solving environment that can benefit practically anyone.
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I pasted a row into my active sheet, but only one field got overwritten instead.
In order for the entire row to be inserted, you need to copy or cut all fields in the row (not just
one specific field).



Strange characters appear in place of my Greek character.
In order to use Greek characters and other special symbols, select a Greek language font.



Some of the Applications Menu items are red.
TK Solver comes with a set of models called the TK Solver Library. Additional libraries are
available for purchase. The libraries listed in red font are free limited versions of the additional
libraries. Clicking on the + next to these libraries will open up a menu of blue and red items. The
blue items are the models included free as a trial. Any red items are only available in the full
version.



Does TK Solver have a keyboard equivalent to the dive (>) command in TK2?
Use Ctrl + D to display accompanying subsheets and to access more information about an object.
You can also select subsheets, plots, and Interactive Tables from the View ribbon tab. Finally, a
right-click will bring up a menu in which diving is the first choice.
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I can’t get all the fields on a sheet to print on one page.
You have the capability of changing the font and size of characters used within TK Solver as well
as column widths and margins. Using different fonts and point sizes will change the amount of
information shown on the screen and may affect printed output. For example, columns may
overflow onto another page. You can see the print area by using Print Preview.



I have some data in a Windows spreadsheet and I’d like to move it to TK Solver.
Create a table in TK Solver. Depending on the relationship of your data in the spreadsheet, set
the table orientation to vertical or horizontal. Be sure you have the same number of lists labeled
in the Table Subsheet as you want to import from the spreadsheet. Open the Interactive Table.
Switch back to your spreadsheet application. Copy the range of values you wish to move to TK
Solver.
Switch back to TK Solver and make the Interactive Table you just created active. Position the
cursor in the table so that it is in the upper left corner of the area in which you wish to place the
data.
Choose the Paste option from the Edit ribbon tab. The data will be pasted into the table.



Some of my models with built-in functions from TK2 don’t work the same way
in Windows.
For compatibility with TK Solver for Windows, the following built-in functions are available, but
have little significance outside the OLE automation context: Cursheet, Currow, Curfield, Curcol,
Cursize, Statline, and Errline.
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Interactive Roark’s Formulas
Since 1938, Roark’s Formulas for Stress and Strain has been the most widely used engineering handbook
in the world. Now, the newest edition, the 7th, of the entire book—1,400 design cases and 5,000
formulas—has been computerized using TK Solver.
Amplify your productivity 20 to 100 times when you work with formulas from Roark’s book!

Features:







Easy-to-use, menu-driven system
Organized exactly as the book, by chapter, table and case
Built-in material property tables (can be expanded)
Built-in goalseeking (backsolving)
Superposition wizard
Automatic Iteration capability

Benefits:
 Analyze many different design alternatives in minutes.
 Backsolve to optimize your design.
 Make plots of deflection, stress, bending moment, shear force, and cross sections at the
touch of a key.
 Wizard automates superposition of loads.
 Minimal training needed—just follow the menus. You can start solving problems
immediately.
For more information, visit the UTS Web site, www.uts.com.
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Heat Transfer on TK
Nearly every field in engineering—mechanical, electrical, electronic, chemical, you name it—requires
solving heat transfer problems. This feature-packed system is based on the popular engineering text
Fundamentals of Heat and Mass Transfer by Incropera and DeWitt, now in its 5th Edition.

Features:











Nearly 300 new examples in latest edition.
More than 200 different topics.
One- and Two-Dimensional, Steady-State Conduction.
Transient Conduction.
Convection: External Flow, Internal Flow, Free Convection.
Boiling and Condensation.
Heat Exchangers.
Radiation.
Multimode Heat and Mass Transfer.
Diffusion.

Benefits:
 Saves 90% of your design time.
 Minimal training needed—just follow the menus. You can start solving sophisticated







problems immediately.
Customizable table of properties for many fluids and gases.
Analyze many different design alternatives in minutes.
Backsolve to optimize your design.
Eliminates need for using Finite Element Methods in some cases.
Provides a good starting point if FEM is needed.
Provides an easy way to solve complex problems.

For more information, visit the UTS Web site, www.uts.com.
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Dynamics & Vibration Analysis
Formulas for Natural Frequency and Mode Shape by Robert D. Blevins provides a summary of formulas
and principles that analyze the vibration of hundreds of types of structural and fluid systems. UTS has
combined the thoroughness and organization of the Blevins reference book with the legendary power
and flexibility of TK Solver.
Gone are the hours, even days that engineers, designers and students had to invest in problems
involving the vibration of structures and fluids.

Analyze the natural frequencies and mode shapes of:







Spring & Mass Systems
Plates
Pendulum Systems
Fluid Systems
Beams & Arcs
Other Rigid Structures

The Dynamics & Vibration Analysis software is organized exactly like the Blevins book (which mimics
the structure of Roark’s Formulas for Stress and Strain). Both Roark & Young on TK and Dynamics &
Vibration Analysis products uniquely complement each other and provide a comprehensive set of
solutions for mechanical and structural engineers.

RuleMaster for the Web
RuleMaster is a new Rules Engine for Web servers. Build models using TK Solver, then deploy them
over the web! Great for building sales configurators, financial models or other web applications.



Easily deploy custom solutions over the web
Leverage TK Solver’s power through HTML, CGI and Active Server Pages

RuleMaster for the Desktop



Use RuleMaster to hold the math and the rules
Develop the user interface using Visual Basic, Visual C++, Excel or other parts of Microsoft
Office 2000

66

Family of Products

Galaxy: UTS’s Knowledge Management System




Rapid development and deployment of Web-based engineering and financial applications
Customized knowledge management system
Web-based solution in a matter of days

For more information, visit the UTS Web site, www.uts.com.

MathLook for Excel
Just what every Excel user has been waiting for: a handy way to visually display Excel formulas in
mathematical notation, and to apply meaningful names to worksheet cells—all in one place, instead of
one at a time, as in Excel.

Features:





Finds all formulas in a worksheet
Quick and easy way to assign meaningful names to any and all cells—all in one screen
Displays all Excel formulas as they would appear in a book
Includes, at no extra charge, a limited version of TK Solver

Benefits:
 Easy, effective way to
 Audit
 Troubleshoot
 document and
 maintain spreadsheets
 Proven, easy-to-use Excel add-in
For more information, visit the UTS Web site, www.uts.com.
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StackSoft
StackSoft is the answer for tedious and time-consuming tolerance stack calculations. This software
keeps the dimensions and tolerances organized and does all the calculations very quickly. As design
changes are made, StackSoft automatically updates the calculations, reporting the new distribution of
tolerances. You can quickly see which parts or manufacturing processes are most (and least)
influential. Loosen tolerance on an expensive part, tighten it on an inexpensive part and still get the
same end result. Changes are made in minutes instead of days.
StackSoft is:






easy to learn—it takes less than one hour.
easy to use—simply enter or edit data in a table and press a key.
practical—accommodates over 10,000 dimensions and computes in seconds.
capable—min/max and statistical analysis of 1D, 2D and 3D problems.
concise—tabular and graphical output identifies tolerance contributions.

Queueing Analyses with TK Solver
Queueing Analyses is an extensive collection of TK models developed by Carl M. Harris and Donald
Gross. Use Queueing Analyses for problem solving or prototyping more complex simulations. These
models are ready to use for solving queueing problems such as Single or Multiple Server, Bulk
Queues, Priorities, Networks, and others.
The newest version has been brought up to date to run with TK Solver Release 5.
For more information, visit the UTS Web site, www.uts.com.
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Advanced Spring Design Version 7.0
ASD6 combines the extensive expertise of the Spring Manufacturers Institute (SMI) and UTS to bring
you the most complete, easy-to-use spring design application available!

Features:








Completely graphical environment
Easy, convenient changing of units
Easy access to plots and reports
Materials database that can be added to by the user
Profile system for saving and incorporating frequently used input data sets; and exportable
DXF drawings
Seven different types of compression springs, five types of extension springs, spiral forms,
torsion springs, washers, beams, and torsion bars
Pick from standard report formats, or customize a format, to include only those parameters,
plots, logos and images you want

Benefits:





Useful for any level of expertise
Easy to standardize designs and preserve frequently used design parameter sets
Messages and status information, grounded in a broad base of SMI’s accumulated design
knowledge, to guide you throughout the design process
The calculation power of TK Solver, still the only calculation engine that “backsolves”

For more information, visit the UTS Web site, www.uts.com.

69

Getting Started

Machine Design
An Integrated Approach by Robert L. Norton
This integrated approach to the design of machine elements ties together the usual set of machineelement topics with a series of case studies that demonstrate the interrelationships between force,
stress and failure analysis in real-world design.
The textbook is divided in two parts. The first part presents the fundamentals of design, materials,
stress, strain, deflection, and failure theories, including and introduction to fracture mechanics. The
second part treats the design of specific elements such as springs, gears, and shafts but does so in the
context of their integrated assemblies.
The software includes more than 200 TK Solver models covering the following topics:
















Bearings
Clutch/Brake
Columns
Fastener
Fatigue
Flywheels
Fracture Mechanics

Gearing
Impact
Linkages
Shafts
Springs
Stress
Surface Stress

For more information, visit the UTS Web site, www.uts.com.
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Interactive Gear Software
UTS has developed over 75 TK Solver models for your immediate use. The expert system will
optimize center distance, backlash, addendum/dedendum changes (cutter feed), design tooling, check
for producibility of gears, minimize weight, and much more.

Features:








External spur & helical gears
Internal gears
Worm gears
Epicyclic gear trains
Completely visible critical design formulas
Tooth profiles and gear mesh plots generated
Molded gear design and tooling

Benefits:












Save design time up to 80%
Reduce noise
Increase life
Reduce weight
Reduce tooling inventory
Reduce scrap cost
Develop better designs, faster
Troubleshoot a design on the fly
Develop new designs easily as well as evaluate existing designs
Accelerate training of employees
Reduce manufacturing costs as much as 40%

New Interactive Gear Software Includes:






Automatic flow of data from one model to another, without entering it again
Customized reports
Completely new and easy-to-use data entry screens
Comparative reports
Many more exciting features

For more information, visit the UTS Web site, www.uts.com.
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Educational Programs
TK Solver is being used by hundreds of universities around the world. UTS offers a wide variety of
specialized products, site-license contracts, and discounts to its academic customers.

TK Solver Student Edition
Student versions of TK Solver include all the computational power of the full versions. Package
includes Help File, Online Manual and Tutorials.

Computerizing Your Design Manuals
Using TK Solver to computerize Roark & Young and other handbooks is an excellent example of
knowledge management. This same knowledge management is available to you. UTS can help you
computerize your in-house design manuals and frequently-used handbooks or, if you prefer, you can
do it yourself.
With TK, you can computerize your manuals or handbooks in a fraction of the time and for less than
10 percent of the cost of doing the same job programming in C, FORTRAN, BASIC, Pascal, or using
other tools. And now, using a special version of TK Solver, you can economically and securely
distribute your application.
Please call to discuss your needs.

Accessories
TK SolverPacks
TK SolverPacks are packed with problem-solving power for the following fields:
 Mechanical Engineering.
 Financial Analysis.
 Building Design and Construction.
 Introductory Science.
 Engineering Calculations (to accompany Hick’s Handbook).
 Electrical Engineering (to accompany Fink & Beatty’s Handbook).
 Unit Conversions.
For more information, visit the UTS Web site, www.uts.com.
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Customer Service
UTS offers one of the best customer support services in the industry.








Hot-line telephone support
Mail-in and/or FAX support
Web site support
On-site training
Product upgrades
Custom development of applications

For more information, visit the UTS Web site, www.uts.com.
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