Workshop Presentation (Toronto, August 10-14, 2002)
	1.  I am proficient in Excel
	Yes         So-So           No

	2.  I know how to invert a Matrix in Excel
	Yes         Maybe          No

	3.  I know how to find the roots to an equation in Excel
	Yes         Maybe          No

	2.  I have written Macros in Excel
	Yes         Maybe          No


1.  Slide 1 

a. How many have ever ‘key-stroke captured’ a VBA macro in Excel?

b. How many have ever ‘‘written’ a VBA macro in Excel? 

c. Who has never used Excel.

2. Slide 2 – (Development time)
3. Slides 3 and 4 – downloads

a. Go to the website: http://bridge.ecn.purdue.edu/~jafvert/Macros.html
b. Show Document “VBA Macro’s for Solving Problems in Water Chemistry and Discuss ‘Introduction to VBA.xls’

c. Discuss each program briefly

4. Demonstration – open ‘Sample Euler.xls’

a. Click Tools, Macro, Macros, and 
b. Provide a name like ‘Euler’, click ‘Create’
c. Type:  

Sub Euler()
k = Cells(4, 2)
c = Cells(6, 2)
dt = Cells(8, 2)
j = 0
For I = dt To 20.00001 * dt Step dt
c = c + (-k * c) * dt
Cells(6 + j, 6) = c
j = j + 1
Next I 
End Sub
d. Add a button to run the program (View, Toolbars, Forms)  

e. Change dt, C, and k to compare accuracy of the numerical method.

5. Write a Function under this that calculates the volume of a cylinder:
  Function volume(r, h)

  Application.Volatile

  Pii = Application.Pi()

  volume = Pii * (r ^ 2) * h

  End Function

6. Demonstrate each Excel Sample Problem
a. Introduction to VBA.xls

Purpose of Sample Program: Learn common VBA code
i. Dimension variables and arrays

ii. Write:  For  .  . Next loops

iii. Read and write to the Spreadsheet

iv. Format common mathematical expressions

b. Functions.xls

Purpose: Learn to write Functions and Unit Conversions
c. pKa.xls

Purpose: buffer composition program that iterates to solve problem if ionic strength is unknown.  Displays pC-pH diagram. Nice for showing ionic strength effects on acid-base equilibria.
d. Case 3 p60 in Morel & Hering.xls

Purpose: Solves a classic case of a set of z ‘component’ equations with z unknowns by the Newton-Raphson method.  The specific case is a problem described in Morel and Hering’s text on carbonate equilibria.  Note that the problem is solved with analytical and with numerical partial derivatives.  Teaches the difference between: Species and Components
e. Stratified Lake.xls

Purpose:  Shows how to solve systems of ODE in VBA. Specific case is TCE in the hypolimnion and epilimnion of a lake with constant input.
f. 1-D Diffusion.xls
Purpose: Two additional numerical techniques (Crank-Nicholson and Simpson’s rule). 
Demonstration – open ‘Sample Euler.xls’

i. Click Tools, Macro, Macros, and 

ii. Provide a name like ‘Euler’, click ‘Create’

iii. Type:  

Sub Euler()

k = Cells(4, 2)

c = Cells(6, 2)

dt = Cells(8, 2)

j = 0

For I = dt To 20.00001 * dt Step dt

c = c + (-k * c) * dt

Cells(6 + j, 6) = c

j = j + 1

Next I 

End Sub

Add a button to run the program (View, Toolbars, and Forms)  

Change dt, C, and k to compare accuracy of the numerical method.

Write a Function under this that calculates the volume of a cylinder:

  Function volume(r, h)

  Application.Volatile

  Pii = Application.Pi()

  volume = Pii * (r ^ 2) * h

  End Function

