Input/Output of data and file manipulation in SMath Studio
Prepared by Gilberto E. Urroz, September 2009

SMath Studio provides functions wfile, rfile, and dfile for output into a file, input from a file, and
deleting an existing file. To illustrate the use of these functions we could start by writing some data to
a file and exploring the contents of the file. Before we do that, however, I want to address an issue
related to the location of the SMath Studio installation folder.

The location of the SMath Studio installation folder

When I first attempted this after installing SMath Studio in my Windows Vista Ultimate 64-bit machine
I kept getting a message indicating that access to the file location was not permitted. This was so
because SMath Studio, by default, sends output to and reads input from the folder /*SMath Studio
Installation Folder*/user/. In my computer, the *SMath Studio Installation Folder* corresponds to the
directory C:\Program Files(x86)\SMath\SMath Studio\ and it requires Administrator access to modify
its contents. To be able to write data from and read data into SMath Studio, therefore, I copied the
folder C:\Program Files(x86)\SMath\ to a different location. In my case the location chosen was:

C:\Users\Gilberto E. Urroz\Documents\NUMERICAL APPLICATIONS\SMath
In your computer it could be any location where you don't need Administrator rights to modify content.
I then proceeded to create the folder user, where the data files would reside. Thus, the full address of
this new folder, in my case, is:

C:\Users\Gilberto E. Urroz\Documents\NUMERICAL APPLICATIONS\SMath\SMath Studio\user

To facilitate access to the program, at this point, I created a new shortcut to SMath Studio in my
desktop. Now we proceed to illustrate the use of the wfile command.

Writing data to a file
You can use function wfile to write a single item of data into a file. Consider the following examples':

a=2.5
wiile [a . fi'_ECI:L:I=_’L Stores the letter "a' in file "fileO1"
wfile I:2.5 . fiLeGZ]:l Storez the value "2.5" in file "fileQ2Z"

You can open the files using, for example, Notepad in a Windows system to check the contents of the
file:

1 Irecommend you use only lowercase letters in the filenames used to store data. I had difficulties getting SMath Studio
to read data out of files with uppercase letters in their names.
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Name Date modified Type Size Tags

|| fileD1 9/25/2009 T:46 AM File 1 KB

| [ fileD2 9/25/2008 7:46 AM File 1 KB
[=[=] = ]

| fileD1 - Motepad
P

File

Edit Format Wiew

Help

a

| fileD2 - Notepad

| File Edit Format View Help

2.5

4

Thus, you'll need to use the numerical result that you want to write out to a file as the first argument of
wfile. Using the reference to a variable will only write the variable name. The second argument to
wfile is the name of the file, entered without quotes. The file name can only use letters and numbers.
No other characters are allowed in the name of a file.

You can store a range or the resulting vector to a file, e.g.,

TwWwo wWwavs to

Wwrite a range to a file:

(1) A= a range (2) A= a vector
5=2,4..18 2 z
4 4
wfile[z , 4 ..18, £ile03]=1 f f
s=|10 wfile||1p|, fileos|=1
1z 1z
14 14
16 16
18 18
The contents of the corresponding files are shown below:
Name’ p—atecondit; |" = T"'E‘i i Size Tags
{ s =
[ filed1 Wihetie .= = | st 1 KB
|| file02 File Edit Format View 1 KB
|| file03 Help 1KB
|| fileDd range (2,19,4) - 1KE

7 file04 - Notepad SIS

\—f | File Edit Format View Help

mat (2,4,6,8,10,12,14,1&,18, 9, 1)

-~
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Regarding the notation mat(2,4,6,10,12,14,16,18,9,1) written in file file04: this specification contains
the 9 elements of the vector shown as s, above, plus the number of rows (9) and columns (/) defining
the vector. Consider, for example, the writing of matrices to files. In the following two examples, the
two matrices have 12 elements, each, but arranged differently. Matrix A has 3 rows and 4 columns,

while matrix B has 3 rows and four columns. They get stored into files file05 and file06, respectively,

as shown below:

Writing a matrix to a file:

1 2 3 4 1 2 3 4

Ai=(5 & 7 a wfile||5 & 7 8|, £iled5|=1
2 10 11 12 [9 10 11 12]
i 2 3 i 2
4 5 & 4 5 &

Bi= 7 g g wfile 7 L N fileO6|=1
10 11 12

e

(4]

e

11

2

Next, we show the contents of the two files. Notice the specification of rows and columns as the last

two values in the list of data:

Name [ 3 fle05 - Notepad l=E] = |
I_.f?leﬂl File Edit Format View Help
:::3; mat(1,2?,3,4,5,6,7,8,9,10,11,12,3,4) |=
__|filepa | "7 file06 - Notepad =HECIN[ X
filed3 ) [ File Edit Format View Help
Hilelng mat{1,2,3,4,5,56,7,8,9,10,11,12,4,3) |4

Here is another example of using function wfile:

Another example of writing a matrix:

T 12 3 4 14710
Ci=augment |& , B
c={z & 7 =8 2535811
3101112 3 6 2 12
1 2 3 4 14710
wfile||5 & 7 8 2 5 8 11|, £filed7|=1
9 101112 3 6 2 12
The contents of the file are:
| file07 - Notepad - o o= |

| Eile Edit Format View Help

mat (1,2,3,4,1,4,7,10,5,6,7, 8,2

,5,8,11,9,10,11,12,3,6,9,12, 3, 8)

e
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Reading data from a file

To read data from a file use function rfile. The following examples use the files we created above (i.e.,
file01, file02, ..., file07) to illustrate the use of function rfile. The result from reading data can be
simply shown by using an equal sign(=), or assigned to a variable by using the assignment operator
(:=). Try the following examples:

REeading files: (1) Showing result only:
rfile |:f‘.'..=.-02]=2.5 Use = after command

- S oY L2 ] .
rf;_e[f'__eCIz.]—}T Usze Crtl+. (symbolic)

Fa
REeading files: (2) Assigning to a variable:
a=rfile(file0z] a=2.5 asl
Fa

Additional examples of reading from a file are shown below:

Ri=xrfile(file0s) 12 3 S=rfile[file0s) 12 3 4
a5 ® B=[5 € 7 &
7 8 9 10 11 12
10 11 12 1
&
4
g
8
12 3 414710 rfile(£ile03]=|10
rfile(file07]=|5 & 7 8 2 58 11 12
9 101112 3 6 5 12 14
15
18

If you attempt to read from a non-existing file you'll get an error message:

|rfile(fi1=08)=1|
Could not find file 'C\Users\Gilberio

E. Urroz\Documents\MUMERICAL _APPLICATIONS\SMath\SMath
Studic\userifile0g'.
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Copying a matrix from a spreadsheet

Suppose you have the following 3x3 matrix (only the numbers, no labels, etc.) in an OpenOffice.org
Calc spreadsheet named myMatrix.ods:

[ | MyMatrix.ods - OpenOffice.org Calc @Eﬂ
¥ P g
File Edit View Insert Format Tools Data Window He|
‘B-BEO s@ @ 2
C Al o [=] & 4 2
E2 =] fo 2 = '
A | B [ Cc [ D |-
1 34 4.2 5.1 |?E_|
2 7.8 -1.2 2.5 o=
3 6.4 38 1.3
4 -
<[4 ID)0) Sheett { Sheeta {8] « [ | 3
t.gSH'eet'i' /3 || Default I[so ][ [ |

Save the file in csv (comma-separated values) format into your user folder in your SMath Studio

installation:

[ @ Save As

u“U | | « SMath » SMath Studic » user

Search

File name:

* Browse Folders

myMatrix.csv

Save as type: [Tex't TSV [osv) (".osv)

Auto Extension
Password

[ Filter Options

[ Save

] [ Cancel ]

Then, close the newly saved file myMatrix.csv, and open it using Notepad (right-click on the icon, and

select Open with ...):

5] MyMatrie csue Q/25/2000 842 AN Micrnsnft Office E... 1KB
@Myhﬂatr Open ument 5... 8 KB
Print
Edit
4 Convert to Adobe PDF
4  Convert to Adobe PDF and EMail
Open With b | [x Microsoft Office Excel
Share... | Motepad
E scalc.exe
Bl  Scanfor threats... T WordPad
Rest i i
Eslor previaus versions Choose Default Program...
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to see the contents of the file:

o= |
| myMatrix.csv - Notepad =HACIE X
| Eile Edit Format View Help |
B.4,4.2,5.1 B

Tig-1.2. 7.8

6.4, 3.8,1.3

Copy the file contents into another text file, let's call it mymatrixfile’, and edit it to read:

| mymatrixfile.txt - Notepad LE'E'&J
| File Edit Format View Help |
mat({3.4,4.2,5.1,7.8,-1.2,2.5,6.4,3.8,1.3,3,3) -

Thus, the editing consisted in:

adding “mat(* at the beginning of the line

placing all the data into a single line

replacing the missing commas (between 5.1 and 7.8, and between 2.5 and 6.4)
adding “3,3)” at the end of the line.

A W N =

Save this file and then try the command:

3.4 4.2 5.1
rfile (mymatrixfile)=[7.2 —1.2 2.5
§.4 3.2 1.3

Of course, to get this simple 3x3 matrix into SMath Studio it will be easier to type it in into the
worksheet. The procedure illustrated above would be more practical for very large spreadsheet data
sets.

2 A few notes: (1) Use only lowercase letters in the name of the file. I couldn't get SMath Studio to recognize filenames
that include uppercase letters. (2) Make sure the filename to be read has no extension, therefore, the file should be
named, in this case, mymatrixfile, and not mymatrixfile.txt or mymatrixfile.dat, etc. (3) Do not try to simply use the same
.csv file without an extension as your input file to SMath Studio. It won't work. You need to create a new file.
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Writing and reading symbolic expressions

The following examples illustrate the writing of expressions to a file, and the reading of the same

expressions from files.

Writing and reading svmbolic expressions:

Example 1:

Writing to a file:

wfile . fi;elD]=l

ﬁﬂan[g

Two ways of reading from the file:

rfile(filel0]=1.9916

42043+
VEY

rfile(filelo]-

The contents of the files are shown below:

Example 2:

Writing to a file:

—dx , filell|=1
et
o l+x

Two wayz of reading from the file:
rfile(£filell]=1.3734

68670038346567
50000000000000

rfile[£ilell]=

| ile10 - Notepad (== % ¥ 9 fie11 - Notepad I
File Edit Format View Help |Fi|e Edit Format View Help |

=grt (2)+tan (o/6)

“int(l,-"{l+x"‘2},x,0,5] 3

The following example shows writing and reading of a matrix of symbolic expressions:

Writing a matrix of symbolic expreszions to a file:

o

A3 +1n(2) sin|—
%+34."25

wfile

Reading the file

LEERR

rfile [f-'_'_.=_-12]=[

£+'_r:.|:2:] e d+3in[%]
1+325

rfile(filelz]=

o

log, (/3]

L4252 T.5768
2423 0.7525

, Filelz|=1

_‘1[3]
ﬁ(Z
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The content of the file is shown below:

| file12 - Notepad =
| ile Edit Format View Help |
mat (sqrt (3)+1ln(2),=in (o 5)+e"2,1/o+nthroot (25, 3) ,log(sgqrt (3} ,2),2,2) =

Deleting files
Use function dfile(filename) to delete files in the folder /*SMath Studio Installation Folder*/user.

Examples:
Deleting file:

dfile(filenl]=1 dfile(filenz]=0

The directory /*SMath Studio Installation Folder*/user is shown below before and after the execution

of the dfile commands shown above:

Name Date modified Type Size Name Date modified Type Size

|| fileQ1l 9/25/2009 7:51 AM  File 1 || fileD3 9/25/2009 7:56 AM  File 1
|| fileQ2 9/25/2009 7:46 AM  File 1 || fileDd 9/25/2009 7:56 AM  File 1
| [ fileO3 0/25/2000 7:56 AM  File 1 I || fileD5 0/25/2009 8:08 AM  File 1
|| fileDd 9/25/2009 7:56 AM  File 1 || fileDd 9/25/2009 8:08 AM  File 1
|| fileQ5 9/25/2009 8:08 AM  File 1 || filed7 9/25/2009 8:17 AM  File 1
|| fileQ& 9/25/2009 8:08 AM  File 1 || fileDd 9/25/2009 8:53 AM  File 1
|| fileQ7 9/25/2009 8:17 AM  File 1 [ file09bt  9/25/2009 9:01 AM Text Docu.. 1
|| fileO3 9,/25/2009 8:53 AM  File 1 || fileld 9/25/2009 10:10 AM  File 1
[ file09.bt  9/25/2009 9:01 AM  Text Docu... 1 | [ filell 9/25/2009 10:11 AM  File 1
| fileld 0/25/200010:10 AM  File 1 | | MyFiledl 9/25/2000 9:50 AM  File 1
| filell 9/25/200910:11 AM  File 1 5 MyMat... 9/25/2009 3:42 AM  Microsoft ... 1
| | MyFile0l 9/25/2009 9:59 AM  File 1 i MyMat... 9/25/2009 8:35 AM  OpenDocu.. g
54 MyMat...  9/25/2009 9:42 AM  Microsoft ... 1 || mymat.. 9/25/20099:49 AM  File 1
& MyMat... 9/25/20098:35 AM  OpenDocu.. &

| |mymat.. 9/25/2009 249 AM  File 1
€| mn 3 ' [T} b

Application of functions wfile, rfile, and dfile could be useful in programming if there is a need to store
data temporarily in a file.
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