Solving non-linear equations in Mathcad and polymath:

Mathcad:  our choices here basically come down to either a solve block or programming a solver (just like matlab).  I’m not going to discuss programming in Mathcad.

This is a new blank solve block.  It can be added to your Mathcad sheet by clicking on ‘Solve Block’ which can be found on the Math tab of the menu ribbon.
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The labels along the side give some guidance as to what is required to set up the solve block.  These will move around to match how you put things in.  There are two basic ways to set up the solve block from here, with enough digging, both can be found in the help files.  We can either input the equations we are trying to solve as constraints or guess values (might be the best way to describe it).

1) Equations as constraints:  Here is an example with equations input as constraints.  This is using the system of equations from the sample problem (Felder and Rosseau 4.54) handed out at the beginning of the semester.
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Pay attention to the equal sign used in the constraints, this is the Boolean ‘equal to’ operator.  Which indicates that this a logical relationship.  Remember in Mathcad we have a few different equal signs  := for assigning values to a variable (see the guess values for an example), = for evaluating a variable, and = for defining a logical relationship.  The Boolean equal is found in the comparison section of the operators drop-down list on the math tab.

2) Equations as guess values:  Here is an example with equations input as guess values, using the same system as above.
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In this, the equations are set up to be equal to zero.

PolyMath

When you first open Polymath, you have a blank screen.  In order to proceed from here, you must select they type of problem you are trying to solve:  Linear Equations, Nonlinear Equations, Differential Equations, or Regression.  In this case we are working with nonlinear equations.  The equations we are trying to solve need to be set up in ‘implicit’ format.  These implicit equations are similar to how we set up the equations for the second Mathcad scenario above.  i.e. f(x) = our equation set equal to zero.  Through a bit of a quirk we have to set one equation for each variable.  In Mathcad we could set things as f1(x,y) and f2(x,y) here we need f1(x) and f2(y) even though both equations will have both x and y.  clicking on the ‘enter new implicit equation’ button pulls up this window:
[image: ]
This lets up input both the equation and the initial guess.  If we have other relationships, they are input as explicit equations.  Examples of these would be physical constants, or temperature dependent variables, etc.

Setting up our system in polymath would look like:
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Clicking ‘Show list of variables’ brings up:
[image: ]

If we had left anything undefined, there would be a message here about it.  

Clicking solve will give us:
[bookmark: _GoBack][image: ]

We can export the problem to excel or matlab, just as a setup, not as a solved system.
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