CA146
Introduction to Programming in C++


CA146 Tutorial 6

Reminder: Notes for CA146 are at http://www.computing.dcu.ie/~ltuohey/index.htm.

Note: As usual, when you have finished the tasks, or at least as many as you were able to do, ask a tutor to sign off to confirm this.

(1) Practice with one-dimensional arrays

Note: This is the same as problem 2 in tutorial sheet 5, in case you did not have time to finishbefore. If you have completed the problem in the previous tutorial you should proceed to Problem 2.

The data used below are from http://scrippsco2.ucsd.edu/data/in_situ_co2/mlo_in_situ_record.txt They define the famous Keeling Curve which depicts global CO2 emissions (probably?) due to human emissions. The values are those referred to as “detrended” in the link (third column from the right).

(1.i) Type in, compile & run the following program, the purpose of which is to illustrate some aspects of the Keeling Curve. [The program may give many “float/double” warnings but ignore.]

// Depicting aspects of the Keeling Curve (CO2 units of ppm)

//

#include <iostream.h>

const int MONTHS=12;

int main()

{


float year1960[MONTHS] = {316.44,316.37,316.27,316.72,317.29,317.50,317.46,317.12,317.02,316.82,316.89,316.99};


float year1980[MONTHS] = {338.02,337.70,338.65,338.25,338.48,338.89,338.78,338.91,338.99,339.26,339.15,339.08};


float year2000[MONTHS] = {369.15,368.75,368.97,368.94,368.60,369.24,369.28,369.54,369.98,370.24,370.51,370.47};


float mean1960,mean1980,mean2000;


float total1960,total1980,total2000;


int month;

//
Calculate totals and averages for each year:


total1960=0;total1980=0;total2000=0;


for(month=0;month<MONTHS;month++)


{



total1960=total1960+year1960[month];



total1980=total1980+year1980[month];



total2000=total2000+year2000[month];


}


mean1960=total1960/MONTHS;


mean1980=total1980/MONTHS;


mean2000=total2000/MONTHS;

//  Print monthly, annual total and mean concentrations of CO2:


cout<<" Representative Concentrations of CO2 (Keeling)"<<endl<<endl;


cout<<"Month    1960    1980   2000"<<endl;


for(month=0;month<MONTHS;month++)


{



cout<<month+1<<"     "<<year1960[month]<<"   "<<year1980[month]<<"   "<<year2000[month]<<endl;


}


cout<<endl;


cout<<"Totals"<<" "<<total1960<<"  "<<total1980<<"  "<<total2000<<endl;


cout<<"Means "<<" "<<mean1960<<"  "<<mean1980<<"  "<<mean2000<<endl;


return 0;

}
(1.ii) Extend the above program so that it also includes the data for years 1970 and 1980. To obtain the data, refer to http://scrippsco2.ucsd.edu/data/in_situ_co2/mlo_in_situ_record.txt
You should be able to see that there is an acceleration in the concentrations of CO2!


(2) Making use of the “sorting” algorithm presented in lectures

(2.i) Type in, compile & run the following program, the functions of which are


a) Read (from screen) the length (n) of an array of floats (up to a fixed maximum)


[Note: in this part (2.i) n is assumed to be an odd number]


b) Read values for the n elements of the array


c) Use the sort algorithm from lectures (adapted for floats) to sort the array elements 

into ascending order


d) Write the sorted array onto the screen


e) Calculate the median of the array (being the middle element of the sorted array)

Try the program out with a few different sets of input values.

#include <iostream.h>

const int ARR_MAX=50;

int main(void)

{


int i,j,imin,n;


float min,arr[ARR_MAX];

//
a) Read (from screen) the length of an array of floats (up to a fixed maximum):


cout<<"Enter the array length - odd & not more than "<<ARR_MAX<<endl;


cin>>n;

//          b) Read values for the n elements of the array:


cout<<"Enter "<<n<<" decimal values, separated by blanks"<<endl;


for(i=0;i<n;i++)cin>>arr[i];


for(i=0;i<n;i++)cout<<arr[i]<<" ";


cout<<endl;

//
c) Use algorithm (adapted for floats) to sort array into ascending order:


for(i=0;i<n;i++)


{



min=arr[i];imin=i;



for(j=i+1;j<n;j++)




if(min>arr[j]){min=arr[j];imin=j;}



arr[imin]=arr[i];



arr[i]=min;


}

//
d) Write the sorted array onto the screen:


for(i=0;i<n;i++)cout<<arr[i]<<" ";


cout<<endl;

//  e) Calculate the median of the array

//  If n is odd, this is the middle element of the sorted array.


cout<<"Median = "<<arr[(n-1)/2]<<endl;

return 0;

}
(2.ii) Modify the program of part (2.ii) so that it calculates the median correctly regardless of whether n is odd or even. Recall that if n is even, the median is the average of the two middle numbers. (Hint: there is a remainder operator (%) for integers; for example, 4%2=0 (no remainder) but 5%2=1 (remainder of 1).

(2.iii) [Preview of “char” arrays] It is easy to adapt the above program to handle “char” rather than “float” variables. Mainly what you have to do is change each occurrence of “float” to “char”. Also, in the first “cout” of part b) change 

" decimal values, separated by blanks" to (say) " characters" and, in part c), the word “floats” to “characters”. Finally, the median calculation is not applicable and should be removed.

Try your new program with say “zyxwvutsrqpon” (13 items) or, say, 6t9ub5n+ (8 items).
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