
�� �

Solution to Exercise 18.
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Solution to Exercise 19.
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x y z (x ∧ y) ∨ z (x ∨ z) ∧ (y ∨ z)

0 0 0 0 ∨ 0 = 0 0 ∧ 0 = 0

0 0 1 0 ∨ 1 = 1 1 ∧ 1 = 1

0 1 0 0 ∨ 0 = 0 0 ∧ 1 = 0

0 1 1 0 ∨ 1 = 1 1 ∧ 1 = 1

1 0 0 0 ∨ 0 = 0 1 ∧ 0 = 0

1 0 1 0 ∨ 1 = 1 1 ∧ 1 = 1

1 1 0 1 ∨ 0 = 1 1 ∧ 1 = 1

1 1 1 1 ∨ 1 = 1 1 ∧ 1 = 1
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x y z (x ∨ y) ∧ z (x ∧ z) ∨ (y ∧ z)

0 0 0 0 ∧ 0 = 0 0 ∨ 0 = 0

0 0 1 0 ∧ 1 = 0 0 ∨ 0 = 0

0 1 0 1 ∧ 0 = 0 0 ∨ 0 = 0

0 1 1 1 ∧ 1 = 1 0 ∨ 1 = 1

1 0 0 1 ∧ 0 = 0 0 ∨ 0 = 0

1 0 1 1 ∧ 1 = 1 1 ∨ 0 = 1

1 1 0 1 ∧ 0 = 0 0 ∨ 0 = 0

1 1 1 1 ∧ 1 = 1 1 ∨ 1 = 1
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Solution to Exercise 20. x1
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Solution to Exercise 21.
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Solution to Exercise 22.
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Solution to Exercise 23.
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(x != (3 < 2)) || (y && ((-3) <= (4 - (2 * 3))))

� "

((z > 1) && (((! x) != (2 - 2)) == 1)) && y
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((3 * z) > z) || (((1 / x) != 0) && ((3 + 4) >= 7))

Solution to Exercise 24.
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(x != (3 < 2)) || (y && ((-3) <= (4 - (2 * 3)))) →
(0 != (3 < 2)) || (y && ((-3) <= (4 - (2 * 3)))) →
(0 !=

KL MN J
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((3 * z) > z) || (((1 / x) != 0) && ((3 + 4) >= 7)) →
((3 * 2) > 2) || (((1 / x) != 0) && ((3 + 4) >= 7)) →
(6 > 2) || (((1 / x) != 0) && ((3 + 4) >= 7)) →G HI J

|| (((1 / x) != 0) && ((3 + 4) >= 7)) →G HI J

Solution to Exercise 25.
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Solution to Exercise 26.
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b /= (2 + (b / 2))

(a < 1) || ((b != 0) && (((2 * a) / (a - 1)) > 2))
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Solution to Exercise 27.

=� � �	 �� �� �  �� � � � � � 	 ��

s


� � �) � � � �� � � � � �� � �� �� � 
  � � �

unsigned int� ! �� � � 	 �� � � � � � � � � 	  �  �� 	 � 
 �  � � � � � �  �� 	 � �� � � �  �� � � � � � 	 �� � 
 � �  � �!� � � � � 	 � � � �  � 	  �� � 	 ��  � � � � � � � � � �  � � � � � �   � � 	 � � � �  �� � �  � !� � � �� �� � �  �

� 	  �� � 	 ��  � � � � � � �  � � � � " � � � � �� � �   � � ! �� � ��  � �  � �	 �  �	 � �  � �� � � � �  � � 	 � �

 � � � � � �  �� �� � � � � � � � � � �  � � � !� � � � � �F �  �� � � � � � �� �� 	  � 
 � �  � � 	

s�  � � � �  �� � �

�� � � � 	 � � � ��� � �� 	 �  �  �  �� � � � � � � �  �� 	 �� � � �� 	 � 
� � �

bool

 �

unsigned int
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unsigned int
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�

// Program: and.C�

// Replace last two bits in a sequence of bits by their AND��
�

#include <iostream >��
�

int main ()�

{�

// input sequence: the binary representation of s�

unsigned int s;��

std ::cin >> s;� �
� �

bool x = s / 2 % 2; // second -to -last bit� �

bool y = s % 2; // last bit



�� �

� �

std ::cout < < 2 * (s / 4) + (x && y); // x, y -> AND(x,y)� �

return 0;� �

}

�

// Program: or.C�

// Replace last two bits in a sequence of bits by their OR�
�

#include <iostream >��
�

int main ()�

{�

// input sequence: the binary representation of s�

unsigned int s;��

std ::cin >> s;� �
� �

bool x = s / 2 % 2; // second -to -last bit� �

bool y = s % 2; // last bit� �

std ::cout < < 2 * (s / 4) + (x || y); // x, y -> OR(x,y)� �

return 0;� �

}

�

// Program: not.C�

// Flip last bit in a sequence of bits��
�

#include <iostream >��
�

int main ()�

{�

// input sequence: the binary representation of s�

unsigned int s;��

std ::cin >> s;� �
� �

bool x = s % 2; // last bit� �

std ::cout < < 2 * (s / 2) + !x; // x -> NOT(x)� �

return 0;� �

}

�

// Program: zero.C�

// Append 0 to a sequence of bits��
�

#include <iostream >�
�

int main ()�

{�

// input sequence: the binary representation of s�

unsigned int s;��

std ::cin >> s;� �
� �

std ::cout << 2 * s; // append 0� �

return 0;� �

}

�

// Program: one.C�

// Append 1 to a sequence of bits��
�

#include <iostream >�
�

int main ()
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�

{�

// input sequence: the binary representation of s�

unsigned int s;��

std ::cin >> s;� �
� �

std ::cout << 2 * s + 1; // append 1� �

return 0;� �

}

�

// Program: eval.C�

// Output an empty sequence of bits��
�

#include <iostream >��
�

int main ()�

{�

// behaves like an infinite sequence of 0’s�

std ::cout << 0;��

return 0;� �

}


