A brief Introduction to EXCEL


Excel 4.0 stands today at the head of the spreadsheet world like the colossus over the harbor of ancient Rhodes.  (Thank you,  Roger!!)  It provides a complete data management, analysis, and graphical display system which supplants specialized scientific systems such as Assystant, MathCad, and Mathematica.  Here we will explore some of its possibilities.  Spreadsheet programs are being used increasingly in the scientific world because of the convenient way they can handle data, the power and ease of their graphing tools, and the attractiveness of being able to see exactly what is going on. With the increase in speed of PC’s, the spreadsheet has become a convenient, powerful mathematical assistant.


Starting the Program.  


We have this program on the Department PC's (under WINDOWS) and on some MAC's.  It runs under windows on all the newer machines in Th 123.  Open windows (>win). Normally somewhere in view will be the EXCEL logo – look for a large blue X.  Double-click on it.  EXCEL starts.  In a moment you will have a blank spreadsheet on the screen.


 Have a quick look at the HELP.  Choose Help from the main menu, and Introducing Microsoft Excel from the pop-up menu.  We recommend that everyone go through the tutorial called The Basics.  However, there are enough instructions in the examples below that you might want to start with them.


Below I give you two examples.  The first is from my Phys 320 introduction, the second is from previous Phys 490 notes.  Read and try both. One may answer questions for you that the other omits.


Example 1: a brief intro.


You enter numbers and formulas in “cells.”  Cells are labeled by column: A, B, C, ...and row: 1, 2, 3, ... .  Formulas to be computed are entered in a cell in EXCEL beginning with “=“ (in LOTUS and Quattro beginning with “+” (or some other appropriate operator, e.g., “-” or @)). For instance, to multiply the quantity in cell A12 by the number 5 you would enter =A12*5 (or +A12*5).


The multiplication operator is *, division is /, and the exponentiation operator is ^.  To insert a defined function, such as sine or arctangent or mortgage payments per month, one precedes its name with = in EXCEL; e.g., “=cos(A2)” ( with @ in LOTUS and Quattro), to calculate the cosine of whatever was in A2 The critical operation used repeatedly in applying spreadsheets to scientific computing is “COPY and PASTE”.  This is what allows one to easily calculate a function or a formula over a range of values of the argument.  As an introductory exercise, here are the detailed instructions needed in order to calculate the function sine (x) for a range of x, say from 0 to 2 PI radians in 100 steps.  What you type is underlined. (Remember, if you use 123 or Quattro, the “=“ gets replaced by + or @, the latter if preceding a function.  All functions in EXCEL are preceded by = and by @ in 123 and Quattro.)


In A1, enter a title, e.g.,  Sine (x) vs. x,  - March, 1995


Leave some space for labels, notes, etc.  I usually begin the rows-and-columns calculations at row 5 or 10.


In A3 type PI= (this is the label); in B3 type =PI().  (PI() is a special defined function, the only defined function without arguments - the () lets EXCEL know that it is a function. In Quattro one types @PI)


About row 4, label the first two columns x (in A4) and sine (x) (in B4) (what you type is underlined)


In A5, enter 0, in A6 enter +A5+2*$B$3/100  (be sure you understand what the expression means, but don’t worry about why the $’s until later.)


In B5, enter =sin(A5) 


COPY (Ctrl-C or use the menu or the mouse icon) B5 and PASTE (Ctrl-v) it to B6.  Be sure you understand what is changing from line to line, and what is not.  Now you should understand why the $’s.


Now COPY the range A6(B6 (either drag the mouse to select or hold down the shift key and move using arrow keys) and PASTE to A7(A 106 (be sure to select the entire range where you want it copied - you can use shift-page down to select the area quickly).  And there is your table!  Look carefully at the arguments as you move down the column.  Do you see what is changing?  Do you see what is not changing? Was your guess about the $’s confirmed?


To plot your results, select the entire table (both columns) and click on the graph-tool icon at the bottom of the page that looks like a bunch of scattered dots (this is called a “scatter-plot” and is the same as a “x-y plot where you give values both for the x and y coordinates of the points).  Drag a pane (after you click the graph-tool icon the mouse will change shape.  This is to indiaet you are to click-and-drag to open a pane for the graph.  You will want to set the first column to be the x-values; you do this in the dialogue box that opens after you release the mouse.) This is one place where EXCEL is definitely easier than Quattro Pro.


The result will be a table and plot, as advertised.  The way the address references change or not, that is, the address references that were in A6 point back to and to the constant in B3.  By putting the $’s we produce an “absolute” reference.   This illustrates “relative” and “absolute” addressing, and illustrates one of the most powerful features of the spreadsheet. .


Example 2:  “Making a Graph.”  


The best way to learn anything about this program is to do the tutorials under Help, Learning Microsoft Excel.  However, let's try a very simple graph.


Click on cell C3.  Type 1, then push the Enter key.


Select Data, Series.  Choose Column, and enter a stop value of 8.  Then click on OK.  See what has happened on the spreadsheet.  This column will represent the x values for our graph.


Now we will calculate the function y = 5x2.  Click on cell D3.  Enter


= 5*C3^2


Is the value in D3 correct?


Now we want this calculation repeated for the seven cells below D3.  Put the mouse on the lower right-hand corner of cell D3 and drag down through D10.  The Sorcerer's Apprentice will do these seven calculations for you.  To see how it was done, click on D4, and look in the entry line above at the formula.  In copying, C4 was substituted for C3.  Clever, eh?


Now we will make a graph.  Get out a pencil, paper, ruler, protractor, . . . just kidding.  With the mouse, select the rectangle C3:D10.


Choose Options, Toolbars, and select the Drawing toolbar.  Click on the first icon on the left.  For the chart position, drag from E3 to I10.  Indicate that the first column contains x-values.  Click on OK.  You should have a graph displayed on your spreadsheet.


Double-click on the graph to select it, and use the up arrow in the upper right-hand corner of its window to make it full size.  Now click on the buttons of the drawing toolbar, one by one.


Choose one graph format that you like, and print it out.





Linear Fit using EXCEL. 


 Here is how to enter your data into EXCEL, graph the data, and fit it to a straight line.


Enter the data into columns in EXCEL.  Select the column of data containing the x-values for the graph.  Then, holding CNTR down, select the column of values containing the y-values.  Now click on the seventh graph on the graph toolbar at the bottom of the screen, showing a scattering of dots.  (If you don't have this toolbar, select it, starting with OPTIONS.)  Drag a space for the graph, and select the "first column is x points for the graph" option. Now you have a graph.


Table. 


Parameters from linear fit using LINEST.


	slope�
	intercept�
�
	error on slope�
	error on intercept�
�
To fit the graph, drag a 2x2 space for the results of the fit.  Type "=linest(C3:c5,b3:b5,1,1)", and hold down SHFT and CNTR while  pressing ENTER.  Here c3:c5 represents the y values, and b3:b5 represents the x values.  The parameters will be displayed in the 2x2 space as shown to the right.








Exporting data


You can also export your data from EXCEL to stars, and thence read it into MINSQ or PLOT! In order to put it into a TEX file, for example.  Just be careful with the “delimiter” setting when you export.  MINSQ is looking for columns of data separated by a space.  I haven’t tried it as of this printing, but possibly using a tab as a delimiter would work.  Or you could use commas as delimiters, and edit the file with pico to replace the commas with spaces.
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