Exercises on the while Statement

1) Write a program to read in a string and to print the number of lowercase letters in the string.

2) Write a program to read a string s1 using getline, and then to read two more strings s2 and s3 using the extraction operator. Then replace every occurrence of s2 in s1 by s3. (Note that s2 and s3 don't have to have the same length).

3) Write a program to read two strings S1 and S2 (using cin >>) and to display the number of  

common characters between them. Also, display the common characters. Repetition is allowed, but

 you must not distinguish between uppercase and lowercase. For example, if S1 = rational3555 and

 S2= Alpha5aaa, then the output of the program should be

There are 4 common characters between rational3555 and Alpha5aaa.

The common characters are: a a l 5.

Similarly, if S1= Alpha5aaa and S2 = rational3555, then the output of the program should be

There are 4 common characters between Alpha5aaa and rational3555.

4) Now think about how to do all the above without repetition. For example, if S1 = rational3555 and S2 = Alpha5aaa, then the output of the program should be

There are 3 common characters between rational3555 and Alpha5aaa.

The common characters are: a l 5.

5) Write a C++ program to do the following 

· It reads in a character and displays the alphabetical order of the character if the character is a lowercase letter or an uppercase letter and displays "Not a Letter"  if the character is not a letter. For example, if the input is f, then your program should display 6. If the input is F, then your program should display 6. If the input is 8, then your program should display "Not a Letter".

· Then it asks the user whether he/she wants to continue. If the user enters y or Y, then it repeats the whole process. If the user enters something else, it stops executing.

6) Write a program to read a positive integer N. If the user enters a non positive integer, you should ask him/her to enter again. If N is positive, read N real numbers and compute and display the average of the positive numbers entered. Also print the minimum and the maximum of the N real numbers (be careful to what the initial values of the maximum and minimum should be).

7) Write a program to read in a positive integer N and to print aN, where an is a sequence defined as follows:

an = 5 an-1 - 7 an-2, n > 2, a1 = 2, a2 = 1. 

8) Write a program to keep reading positive numbers from the keyboard and to stop when the user enters a non-positive number. Then the program should print the sum of the positive numbers read.

9) Write a C++ program to read two nonzero integers and to print (display) their greatest common divisor and their least common multiple. 

10) Write a C++ program to read a positive integer and to display whether that number reads the same from either end (i.e. whether it's symmetric or not). For example, the number 31213 is symmetric and so is 405504, while 34134 is not. 

11) A sequence has the following properties: 


The first element is 1 and so is the second. Each element other than the first two is the sum of the 


two proceeding elements. Write a C++ program to read a positive integer N and to display the first 


N elements of the sequence.

12) Write a C++ program to read a positive integer and to display the number of digits in that number. 

13) Write a program to read a line (blanks included) and to display how many times the lowercase t or the uppercase T show up in that line. 

14) Write a C++ program to read a positive integer and to display whether that number is binary or not. 

15) Write a C++ program to read a positive integer and to display whether that integer is prime or not. 

16) Write a C++ program to read a positive integer and to display how may prime numbers are less than or equal to that number. 

17) Write a program to read two strings and to display whether one of them is a permutation of the other. Do not distinguish between lowercase and uppercase letters (E.g. consider A the same as a). For example, table is a permutation of balet, Indiana is a permutation of dianain, 679a36 is a permutation of a66379, abc is not a permutation of abcd, dear is not a permutation of ream, etc. 

18) Write a program to read a positive integer N, then a string S (using the extraction operator), then N lines (here you need getline). Determine whether S occurs in each line of the N lines. 

19) Write a program to read in a string s and to reverse s and store it in a new string t, then print t.

20) A string is called palindrome if the reverse of the string is the same as the original. Here also do not distinguish between lowercase and uppercase. For example, the following strings are palindromes: 

Dad

14541

546645

This is good a doog si siht

Write a program to read a string S (using getline) and to determine if S is a palindrome.

21) Write a program to read a positive integer n and to print the number of divisors of n that are greater than 1 and less than n.

22) Write a program to read a positive integer n and to print if n is prime.

23) Write a program to read a positive integer N. If the user enters a non positive integer, you should ask him/her to enter again. If N is positive, read N real numbers and compute and display the average of the positive numbers entered

24) Write a program to read a character C and then a string S and to display how many times C appears in S.

25) A number is called an octal number if it contains only the digits from 0 to 7. Write a program to read a string S and to determine if S is an octal number. 

26) Write a program to read a positive integer N and then to read N real numbers and to compute and display their maximum (i.e. the largest). 

27) Here is a simple encryption procedure. A has to be replaced by Z and vice versa, B has to be replaced by Y and vice versa, C has to be replaced by X and vice versa, etc, a has to be replaced by z and vice versa, b has to be replaced by y and vice versa, c has to be replaced by x and vice versa, etc, 0 has to be replaced by 9 and vice versa, 1 has to be replaced by 8 and vice versa, 2 has to be replaced by 7 and vice versa, etc. The remaining characters would be kept the same. Write a program to read a string S (using getline) and to encrypt S according to the rules mentioned above. 

28) Write a program to read two strings S1 and S2 and then another string L (this one should be read using getline). The program should replace S1 by S2 in L and then display L. 
Your program must not contain more than 3 if's. In other words, the word if must not appear in your program more than 3 times. 
29) A positive integer is called prime if its only positive divisors are 1 and itself (1 and the number itself are called trivial divisors). Write a program to read an integer N. If N is non positive display "Invalid Integer". If N is positive display whether N is prime or not. 

30) Write a program to read a positive integer N. If N is non positive display "Invalid Integer". If N is positive display the number of non-trivial positive divisors of N. 

31) Write a program to read a positive integer N. If N is non positive display "Invalid Integer". If N is positive display the largest non-trivial positive divisor of N. 

32) Write a program to read two positive integers M and N, where M is less than N. Now if M is not less than N or if at least one of the integers is not positive, display "Invalid Input". If both of them are positive and M is less than N, display the sum of even integers from M to N. 

33) Write a for loop to compute the sum of integers from 1 to N, where N is a positive integer. The body of the for loop must be empty and all declarations, initializations and calculations must be in the header part of the for loop. 

34) Write a program to read two positive integers M and N, where M is less than N and M is greater than 32 and N is less than 128. Now if M is not less than N or if at least one of the integers is not positive, or if M is less than or equal to 32 or if N is greater than or equal to 128, display "Invalid Input". If both of them are positive and M is less than N, and M is less than N and M is greater than 32 and N is less than 128, display the characters whose ASCII code is between M and N. Display them after each other seperated by space (not on different lines). from M to N. 

35) Write a program to keep reading positive numbers from the keyboard and to stop when the user enters a non-positive number. Then the program should print the average of the positive numbers read.
36) Write a program to read in a string and to change all lowercase letters in the string to uppercase.
37) What is the output of the following while loop? Here I, Sum, and K are of type int. 
Sum = 0; I = 6; 

while (I <= 35)

{

if (I % 6 == 0) 

Sum = Sum + I;

I = I + 3;

}

cout << Sum << endl; 

38) What is the output of the following while loop? Here I and K are of type int. 
I = 4; 

while (I <= 16)

{ 

K = 3;

while (K <= 10)

{

cout << I + K << " " ;

K = 2 * K + 1;

}

I = 2 * I;

}
39) Write a C++ program to read a positive integer N and then to display the first N elements of the sequence

An = (-1)n/5.0 + n * An-1;, A1 = 1, n > 1. 

Solution:

#include <iostream>

#include <cmath>

using namespace std;

int main()

{


int N, Counter;


double An;


cout << "Enter a positive integer N:" 



 << endl;


cin >> N;


An = 1; 


cout << "A1 = " 
<< An << endl;


Counter = 2; // Initialize Counter.


while (Counter <= N)


{



An = pow(-1,Counter)/5.0 + Counter * An;



cout << "A" << Counter << " = "




 << An << endl;



Counter++; // Update Counter


}


return 0;

}

40) Exercise: Write the previous program in a more efficient way.

41) The following program reads two positive integers N and M and then displays N mod M. After that it asks the user whether he/she wants to continue. If the user enters n or N, then the program will be terminated. If the user enters y or Y or any character different than n and N, the whole process will be repeated.

Here is a sample run:

[image: image1.png]Enter two pos:
13 5

13 mod 5 = 3
%onlinue (y/n)?

Sonlinue (y/n)?

Enter two positive integers:
15 7

15 mod 7 = 1

Continue (y/n)?
n

Press any key to continue_




#include <iostream>

using namespace std;

int main()

{


int N, M;


char Ch;


Ch = 'k';


while ((Ch != 'n') && (Ch != 'N'))


{



cout << "Enter two positive integers: " 




 << endl;



cin >> N >> M;



cout << endl << N << " mod " 




 << M << " = " << N % M




 << endl;



cout << endl << "Continue (y/n)?" << endl;



cin >> Ch;



cout << endl;



}


return 0;

}

42) The following program reads two positive integers N and M and then displays N mod M. After that it asks the user whether he/she wants to continue. If the user enters y or Y, then the whole process is repeated. If the user enters n or N, then the program will be terminated. If the user enters any other character, then the program will ask him/her again whether he/she wants to continue.

Here is a sample run:
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#include <iostream>

using namespace std;

int main()

{


int N, M;


char Ch;


Ch = 'k';


while ((Ch != 'n') && (Ch != 'N'))


{



cout << "Enter two positive integers: " 




 << endl;



cin >> N >> M;



cout << endl << N << " mod " 




 << M << " = " << N % M




 << endl;



Ch = 'k';



while ((Ch != 'n') && (Ch != 'N') && (Ch != 'y') && (Ch != 'Y'))



{




cout << endl << "Continue (y/n)?" << endl;




cin >> Ch;




cout << endl;



}


}


return 0;

}

43) More to Come
