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Solution to Exercise 28.
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#include <iostream >576

int main()8

{9

unsigned int x = +1;:

{ std::cin >> x; };

for (int y=0u; y < x;)<

std::cout << ++y;=

return 0;4>
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Solution to Exercise 29.
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unsigned int s = 1;5

int i = 1;6

do {8

if (i % 2 == 1) s *= i;9

} while (++i < 10);� � �� � � � �� � �� � � � �� � & � � � � � � � � � & &  � � " �� �
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Solution to Exercise 30.
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Solution to Exercise 31.
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Solution to Exercise 32.
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Solution to Exercise 33.
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Solution to Exercise 34.
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unsigned int n;5

std::cin >> n;6 8

unsigned int x = 1;9

for (int k = 0; k < n; ++k)
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:

x *= 2;;<

std::cout << x;

Solution to Exercise 35.
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#include <iostream >5

int main()6

{8

int x;9

std::cin >> x;:

int s = 0;;

for (int i = 2; i <= x; ++i)<

s += i * (i-1) / 2;=

std::cout << s << "\n";4>

return 0;4 4
}

Solution to Exercise 36.
�

// Prog : fak -1.C�

// compute the n!���

#include <iostream >���

int main ()�

{�

std ::cout << "Factorial of n =? ";�

int n;��

std ::cin >> n;� �� �

// computation



�� B

� �

unsigned int fak = 1;� �

for ( unsigned int i = 2; i <= n; ++i) fak *= i;� �� �

// output� �

std ::cout << "Factorial of " << n << " is " << fak << ".\n";� �� �

return 0;��

}

Solution to Exercise 37.

�

// Program: dec2bin.C�

// Output reverse binary representation of a number n���

#include <iostream >���

int main ()�

{�

// input�

std ::cout << "Number n =? ";��

unsigned int n;� �

std ::cin >> n;� �� �

// computation and output� �

std ::cout << "Binary representation is: ";� �

do { // a while loop cannot correctly handle n == 0� �

std :: cout << n % 2;� �

n /= 2;� �

} while (n > 0);� �

std ::cout << "\n";�� � �

return 0;� �

}

Solution to Exercise 38.

�

// Prog : cross_sum.C�

// compute the cross sum of a natural number���

#include <iostream >���

int main ()�

{�

std ::cout << "Cross sum of n =? ";�

unsigned int n;��

std ::cin >> n;� �� �

// computation� �

unsigned int cross = 0;� �

for ( unsigned int m = n; m > 0; m /= 10) cross += m % 10;� �� �

// output� �

std ::cout << "Cross sum of " << n << " is "� �

<< cross << ".\n";� ���

return 0;� �

}

Solution to Exercise 39.
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�

// Program: perfect.C�

// Find all perfect numbers up to an input number n���

#include <iostream >���

int main ()�

{�

// input�

std ::cout << "Find perfect numbers up to n =? ";��

unsigned int n;� �

std ::cin >> n;� �� �

// computation and output� �

std ::cout << "The following numbers are perfect .\n";� �

for ( unsigned int i = 1; i <= n ; ++i) {� �

// check whether i is perfect� �

unsigned int sum = 0;� �

for ( unsigned int d = 1; d < i; ++d)� �

if (i % d == 0) sum += d;��

if (sum == i)� �

std :: cout << i << " ";� �

}� �

std ::cout << "\n";� �� �

return 0;� �

}� � � �� �	 � 
 � �� � �� � � � � #� 
� � � � � � $ ���
Find perfect numbers from 1 to n =? 50000

The following numbers are perfect.

6 28 496 8128

Solution to Exercise 40.
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�
// Program: dec2bin2.C�
// Output binary representation of a number n���
#include <iostream >���
int main ()�

{�

// input�

std ::cout << "Number n =? ";��

unsigned int n;� �

std ::cin >> n;� �� �

// compute / count digits and build up number m with� �

// reverse representation� �

unsigned int digits = 0;� �

unsigned int m = 0;� �

do { // a while loop cannot correctly handle n == 0� �

++ digits ;



�� X

� �

m = m * 2 + n % 2;��

n /= 2;� �

} while (n > 0);� �� �

// now process m as in dec2bin.C� �

std ::cout << "Inverse binary representation is: ";� �

for (int d = 0; d < digits ; ++d) {� �

std :: cout << m % 2;� �

m /= 2;� �

}� �

std ::cout << "\n";�� � �

return 0;� �

}
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unsigned int s = 0;

for ( unsigned int k=1; n>0; n/=2 ){

s += k * (n % 2);

k *= 10;

}

std::cout << s;� � �� � �� � �� �� � � � � � � � � $ �  	 � � 
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// Program: n_queens.C�

// compute number of solutions to the n-queens puzzle�

// for given input number n ( for 32-bit systems , this�

// works up to n = 9 only ); using the nonstandard g++�

// type " unsigned long long " instead of " unsigned int"�

// everywhere , the program works for larger values ( but�

// becomes very slow around n=14)��

#include <iostream >���� �

int main ()� �

{� �

// input� �

std ::cout << "Solve n-queens puzzle for n =? ";� �

unsigned int n;� �

std ::cin >> n;� �� �

unsigned int solutions = 0; // number of solutions� �

unsigned int placement = 0; // partial placement ( base n)...��

unsigned int column = 0; // ... up to this column� �

bool threat_free = true ; // is the placement threat -free?� �� �
for (;;) {� �

if ( threat_free && column < n) {� �
// extend placement to next column� �
placement *= n;� �
++ column ;� �

} else {� �

if ( threat_free ) ++ solutions ; // n == column��

// try next placement up to this column� �

placement += 1;� �

while ( placement % n == 0) {� �

// column exhausted , remove from placement� �

placement /= n;� �

--column ;� �

}� �

if ( column == 0) break ; // everything tried , stop� �

}� �

// check whether placement is threat -free��

threat_free = false ; // we don’t know yet



�� �

� �

unsigned int q_column = placement % n; // queen in column� �

unsigned int c = column -1; // column to the left� �

unsigned int p_c = placement / n; // placement up to c� �

while (c > 0) {� �

unsigned int q_c = p_c % n; // queen in c� �

// is q_column threatened by q_c?� �

if (q_c == q_column ) break ; // horizontal threat� �

if (q_c - q_column == column - c) break ; // diagonal threat 1� �

if ( q_column - q_c == column - c) break ; // diagonal threat 2��

--c; p_c /= n; // go one column left� �

}� �

if (c == 0) threat_free = true;� �

}� �� �

std ::cout << solutions << " solutions \n";� �� �

return 0;� �

}


