CA146
Introduction to Programming in C++


CA146 Tutorial 6 – Sample Solutions

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

(2.i) Solution as given on question sheet.

(2.ii) Modify the program of part (2.i) 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)).

#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 - 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%2==0)



cout<<"Median = "<<(arr[n/2-1]+arr[n/2])/2.0<<endl;


else



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

return 0;

}


(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).
#include <iostream.h>

const int ARR_MAX=50;

int main(void)

{


int i,j,imin,n;


char 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 - not more than "<<ARR_MAX<<endl;


cin>>n;

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


cout<<"Enter "<<n<<" characters"<<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 chars) 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;

return 0;

}
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