
Phys 4051: Section 11.2:  Assignment 
In addition to exercises in section 11.1 and 11.3 you must hand in the assignment below.  It is in lieu of the 
programming assignments in section 11.2!  

Assignment: 
In the folder U:\pub\LW\WeatherData you will find a data file named WeatherFile.csv.  It contains the 
average daily temperatures measured directly outside the physics lab over the last 7 years.* 
  
Your task will be to write a LabWindows program to analyze the data.  From the data given you will 
calculate the average temperature for a given (calendar) year, the standard deviation and the standard 
deviation of the mean and the “Cooling Degree Days.” 
  
Specifically, allow a user to select any year between 2001 and (including) 2006.  Once the user clicks on a 
control, your program will then: 

• read in the data file; 
• display for how many days of the year data was available, i.e., read in. 

From the daily average temperatures read in, your program will then: 
• calculate and display the average temperature for the entire (specified) year; 
• calculate and display the standard deviation for the entire (specified) year; 
• calculate and display the standard deviation of the mean for the (specified) year.  (The standard 

deviation of the mean, xσ , for N data points, is defined as:  
Nx
σσ =  where σ is the standard 

deviation.) 
• calculate and display the Cooling Degree Days for a calendar year.  This is defined by: 

 ∑ −= )( Baseave TTreeDaysCoolingDeg  for all the days where Tave > TBase. 
Tave is the average daily temperature in Fahrenheit and TBase is typically chosen to be 65o 
Fahrenheit (though some statistics also use 68o.)  For example, if for an arbitrary 5 day period the 
average daily temperatures were: 69, 60, 70, 55, 68 then the Cooling Degree Days for that period 
would be: 4 + 0 + 5 + 0 + 3 = 12o F.  Also note that when comparing our results as obtained by our 
weather station with published data on the web, you will find that our data is about 20% higher 
than the “official” Minneapolis results. 

  
Data is updated and added daily to the file and it should be available for almost all the days in the last 7 
years.  (A few days are missing though.) 
 
For grading purposes, print out your results for the years indicated above. 
 
Note: The LabWindows library contains various “fancy” functions to analyze entire arrays.  Except for the 
function given below, for this exercise you must write your own functions calculating the average, standard 
deviation and the standard deviation of the mean.  For details on these statistical values, see lab exercise 
11.2.8. 

Additional Information 
 
For this assignment you will need a function to read the data from the file.  The function ReadTemp( ) does 
that and is shown at the end of this handout but it also can be found in the folder U:\pub\LW\Weatherdata.  
(Don’t waste your time typing it into your code; copy and paste it instead into your program!) 
 
short ReadTemp( int* yr, int* mth, int* dy, double* tmp, double* mx, double* mn); 
 



The function reads the data from the comma separated ASCII file into 6 arrays.  Three of these correspond 
to the date, i.e., the year, month and day the reading was taken and the other three represent the actual 
temperature readings, namely, the average daily temperature and the maximum and the minimum 
temperature measured during that day.  (Note: All the temperatures are in degrees Celsius.)  Though you 
need to read the data into all 6 arrays, you will only “use” data from 2 of these for this assignment.   
 
(The following analogy might help:  think of a spreadsheet with six columns where each column 
corresponds to an array and each row is a reading of a particular day.  In that case one column represents 
the year the reading was made, another the month and another one the day.  Finally, the three remaining 
columns represent the actual daily average, maximum and minimum temperature measured.) 
 
Somewhere in your program you will need to declare these six arrays before you can pass the name of these 
arrays as pointers to the function ReadTemp.  Declaring each array with 3000 elements will suffice. 
 
IMPORTANT: The function will return the number of days for which it obtained data from the file.  (Do 
not assume that the data is consecutive; readings for certain days might be missing if the equipment did not 
work that day!) 

Function ReadTemp: 
 
/***************************************************************************** 
The function reads the data from the file "weatherfile.csv" and then stores it 
in arrays.  For more information on ASCII files see section 11.4 of the C and LabWindows 
Manual 
Revision 11/12/06 kw 
 
Pointers to the arrays are passed to this function corresponding to: 
 yr:  the year the reading occured 
 mth: the month  "  "  " 
 dy:  the day    "  "  " 
 tmp: the average daily temperature in Celcius 
 mx:  the maximum temperature reading for that day 
 mn:  the minimum temperature reading for that day 
 
The function returns the number of days read. 
****************************************************************************/ 
int ReadTemp( int *yr, int *mth, int *dy, double* tmp, double* mx, double* mn) 
 { 
 short i=0;  //temporary counter of days read 
 FILE *fptr; //file pointer 
  
 if ( (fptr = fopen( "U:\\pub\\LW\\WeatherData\\weatherfile.csv", "rt"))==NULL )  
  { //where the file can be found (note double backslashes required in C!) 
  printf("Warning: Problem opening file or file not found\n"); 
  return -1; 
  } 
  
 while( !feof( fptr) ) //read the file into the array  
  {  //till the end of the file is found 
  fscanf(fptr, "%d,%d,%d,%lf,%lf,%lf\n", yr+i, mth+i, dy+i, tmp+i, mx+i, 
mn+i); 
  i++;  // increment the counter 
  } 
  
 fclose( fptr );  
 return( i ); 
 } 
 
If you want to verify that your program works, results for the year 2000 can be found at: 
http://mxp.physics.umn.edu/f06/assignments/sampleassignment11.2a.htm 
 
 
*If you want to know more how the data was acquired go to the website:  
http://mxp.physics.umn.edu/weather/ 



 
**If you feel that the three program options given above are too boring, limited or trivial see your TA (or 
us) and you (or we) may suggest a different program to analyze the data.  Of course, the level of the new 
LabWindows program should be as involved as the choices shown above.  
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