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%'& �(��!*)�+ iostraem −→ iostream

%'& �(��!-,.+ unsinged −→ unsigned
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% { std::cin >> x; } �I�	!-V��9���� L�& ! x �	!#�!j��
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#include <iostream >|}
int main()~
{�

unsigned int x = +1;�
{ std::cin >> x; }�
for (int y=0u; y < x;)�

std::cout << ++y;�
return 0;{��

}
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{
unsigned int s = 1;|
int i = 1;

}
do {~

if (i % 2 == 1) s *= i;�
} while (++i < 10);
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Solution to Exercise 35.
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Solution to Exercise 36.

% �.��N���.�H .� −1 +h�	���(��!5��E��������_1�� .���� .�I��
 0 $
% �.��N���.�H .� 1 +
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unsigned int n;|
std::cin >> n;

}
~

unsigned int x = 1;�
for (int k = 0; k < n; ++k)
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�
x *= 2;��

std::cout << x;
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 i =
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i(i − 1)

2
.

� �3���!-�!g��W�� L�& !UV�!#�
��(���]��
����	!#�!������!{
#include <iostream >|
int main()

}
{~

int x;�
std::cin >> x;�
int s = 0;�
for (int i = 2; i <= x; ++i)�

s += i * (i-1) / 2;�
std::cout << s << "\n";{��
return 0;{g{

}

Solution to Exercise 41.

�
// Prog : fak -1.C�
// compute the n!�	
#include <iostream >
�
int main ()�
{

std ::cout << "Factorial of n =? ";�
int n;���
std ::cin >> n;������
// computation
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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 42.

�
// 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 43.

�
// 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 44.
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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;� �

}

����!-�	������������ .���� .� & �w��O1
I��
I��� &�& �SRT
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Find perfect numbers from 1 to n =? 50000

The following numbers are perfect.

6 28 496 8128

Solution to Exercise 45.
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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 ;
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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;���

}� ���3!N�F!#��� & !"
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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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Solution to Exercise 46.

�
// Prog : dice.C�
// Pete rolls three four -sided dice , and Colin rolls 2 six -sided dice.�
// What is the probability that Pete / Colin / nobody has the higher	
// total number of points ?

#include <iostream >

�
#include <cassert >�
int main ()�
{���

unsigned int pete_throws = 4*4*4; // number of possibilities for Pete���
unsigned int colin_throws = 6*6; // number of possibilities for Colin���
unsigned int pairs_of_throws = pete_throws * colin_throws;���� 	
unsigned int pete_wins = 0; // pairs of throws won by Pete��

unsigned int colin_wins = 0; // pairs of throws won by Colin� �
unsigned int draws = 0; // pairs of throws that are a draw� ���
// now do the following: for each possible pair of throws���
// (all of them have the same probability of occurring),���
// compute the scores of both players and determine the
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� �
// winner (or that the throw is a draw)���
for ( unsigned int pete =0; pete < pete_throws ; ++ pete ) {���

// compute score of Pete , interpreting pete as a throw , i.e.� 	
// a base -4 number with three digits��

// ( digit value i encodes i+1 points , i=0,1,2,3)� �
unsigned int pete_score = 0;� �
unsigned int p = pete;��
for ( int i=0; i <3; ++i) {���

pete_score += p % 4 + 1;���
p /= 4;� �

}���
for ( unsigned int colin =0; colin < colin_throws; ++ colin ) {���

// compute score of Colin , interpreting colin as a throw , i.e.� 	
// base -6 number with two digits��

// ( digit value i encodes i+1 points , i=0,1,2,3,4,5)� �
unsigned int colin_score = 0;� �
unsigned int c = colin;��
for (int i=0; i <2; ++i) {���

colin_score += c % 6 + 1;	 �
c /= 6;	 �

}	 �
// who wins in this pair of throws ?	 �
if ( pete_score > colin_score ) ++ pete_wins ;	�	
if ( pete_score < colin_score ) ++ colin_wins ;	 

if ( pete_score == colin_score ) ++ draws;	 �

}	 �
}	 
// compute the probabilities	 �
std ::cout << "Pete wins with probability "
��

<< pete_wins << "/" << pairs_of_throws << ".\n";
 �
std ::cout << "Colin wins with probability "
��

<< colin_wins << "/" << pairs_of_throws << ".\n";
��
std ::cout << "Draw occurs with probability "
 	

<< draws << "/" << pairs_of_throws << ".\n";
�

 �
return 0;
 �

}

�I�	!j�� 	�D�H .�I��

Pete wins with probability 1152/2304.

Colin wins with probability 870/2304.

Draw occurs with probability 282/2304.
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Solution to Exercise 47.

�
// Program: mersenne.C�
// computes a nontrivial factor of 2^67 -1�	
#include <iostream >

#include "integer .h"

�
�

int main ()
{�

// build up 2^67 -1���
ifm :: integer p = 1;���
for (int i=0; i <67; ++i) p *= 2;���
--p;
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std ::cout << "Factoring 2^67 -1 = " << p << "...\n";��
� �
// now try all potential divisors ( odd numbers)� �
for (ifm :: integer d = 3; d < p; d += 2)��

if (p % d == 0) {���
std :: cout << p << " = " << d << " * " << p / d << ".\n";���
break ;� �

}������
return 0;� 	

}
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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
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// 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;
�

}

Solution to Exercise 49.

�
// Prog : famous_last_digits.C�
// outputs the last 10 decimal digits of Mersenne prime 2^{43 ,112 ,609} -1�	
#include <iostream >

#include "integer .h"
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int main ()
{�

// we compute 2^{43 ,112 ,609} -1 modulo 10^10 = 10 ,000 ,000 ,000;���
// this gives us the desired result . Since for all positive���
// integers a, b, m���
// (a+b) mod m = (a mod m + b mod m) mod m , and���
// (a*b) mod m = (a mod m * b mod m) mod m,� 	
// it follows that we can also compute all intermediate��

// results modulo 10^10 , without making any mistake.� �
// We need long integers , though , since we don’t have a� �
// sufficient number of digits otherwise�����
ifm :: integer m = 100000; // 10^5;���
m = m * m; // 10^10;� ����
// to compute 2^{43 ,112 ,609} quickly , we use " repeated squaring":���
// This works as follows: to compute n^p, we write p as 2q + r,� 	
// where r is 0 or 1. Then n^p = (n^2)^q * n^r.��

unsigned int p = 43112609;� �
ifm :: integer n = 2;� �
ifm :: integer result = 1;��
while (p > 0) {���

unsigned int r = p % 2;���
if (r > 0)� �

result = result * n % m; // *= n^r���
p = p / 2; // q���
n = n * n % m; // n^2� 	

}��
� �
// now subtract 1 and output� �
std ::cout << "Last 10 decimal digits : " << result - 1 << "\n";�����
return 0;	 �

}
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