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Exercise 1 &ñ
Ãºo�Û¼àÔ(list)\�¦ëß�[þt�¦��6 x���H�<ÊÃº[þt�Éry©�_��̧àÔ\�&ñ
_�ô�Ç

X<�Ð, ��6£§_� �<ÊÃº[þts���.

link : int × list → list

head : list → int

rest : list → list

&ñ
Ãºo�Û¼àÔ lõ� &ñ
Ãº k\�¦ ~ÃÎ��"f l\�"f k���P: &ñ
Ãº\�¦ [�t�9ÅÒ��H �<ÊÃº

nth : list × int → int

\�¦ &ñ
_����. \V\�¦[þt#Q, o�Û¼àÔ�� 1-2-3-. {9�M:, 0���P:��H 1, 1���P:��H 2, 2���P:��H

3s��¦, Õª s�ü@\���H &ñ
_�|̈c Ãº \O���. for-loops��� while-loop�̀¦ æ¼t�·ú§�¦ &ñ
_�

��̧2�¤ ô�Ç��. 2

Exercise 2 {9�ìøÍ&h�Ü¼�Ð k���Ãº(k > 1)��H ��6£§õ� °ú s� ³ð�&³ô�Ç��.

d0 · · · dn

#�l�"f

∀di ∈ {0, · · · , k − 1}.

Õªo��¦ “d0 · · · dn”�Ér ß¼l���

d0 × k0 + · · · + dn × kn

��� &ñ
Ãº\�¦ ³ð�&³ô�Ç��.

2���Ãº N_� |9�½+Ë�̀¦ )±ú�&h�Ü¼�Ð &ñ
_����� ��6£§õ� °ú ��:
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• 0�Ér 2���Ãºs���.

• 1�Ér 2���Ãºs���.

• Ns� 2���Ãºs���� 0N�Ér 2���Ãºs���.

• Ns� 2���Ãºs���� 1N�Ér 2���Ãºs���.

Õªo��¦, 2���Ãº N�̀¦ ��6£§õ� °ú �Ér ~½ÓZO� N\� _�K� &ñ
Ãº o�Û¼àÔ�Ð ½̈�&³½+É Ãº e����:

0 = link(0, Null)

1 = link(1, Null)

0N = link(0, N)

1N = link(1, N)

7£¤, 010�Ér

link(0, link(1, link(0, Null)))

�Ð ½̈�&³�)a��, �=������

010 = link(0, 10)

= link(0, link(1, 0))

= link(0, link(1, link(0, Null))).

&ñ
Ãº o�Û¼àÔ�Ð ½̈�&³�)a s����Ãº\�¦ ~ÃÎ��"f Õª��s	כ _�p����H &ñ
Ãº°ú̀�כ¦ >�íß��

��H �<ÊÃº

eval : list → int

\�¦ ½̈�&³���.

&ñ
Ãº o�Û¼àÔ(list)\�¦ ëß�[þt�¦ ��6 x���H �<ÊÃº[þt�Ér y©�_��̧àÔ\� &ñ
_�ô�Ç X<�Ð, ��

6£§_� �<ÊÃº[þts���.

link : int × list → list

head : list → int

rest : list → list

s� �<ÊÃº[þt�̀¦ s�6 xK�"f ½̈�&³��̧2�¤ ô�Ç��. 2

Exercise 3 0A_� ë�H]jü< ���5ÅqK�"f, &ñ
Ãº o�Û¼àÔ�Ð ½̈�&³�)a s����Ãº ¿º >h\�¦ ~ÃÎ

��"f Õª ½+Ë\� K�{©����H s����Ãº\�¦ &ñ
Ãº o�Û¼àÔ�Ð ½̈�&³K�"f [�t�9ÅÒ��H �<ÊÃº

binadd : list × list → list

\�¦ ½̈�&³���. binadd��H ��6£§_� $í
|9��̀¦ ëß�7á¤K��� ô�Ç��:
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• {©����y�, e��_�_� 2���Ãº z õ� z′\� @/K�"f

eval(binadd(z, z′)) = eval(z) + eval(z′).

• binadd�Ér F�)&h�Ü¼�Ð &ñ
_�÷&�� ô�Ç��.

Exercise 4 k���Ãº\�¦¶ú����SX��©�K�"f “k�2;Ãº”\�¦��6£§õ�°ú s�&ñ
_�K��Ð��. ³ð�&³

�Ér

d0 · · · dn

#�l�"f

∀di ∈ {1 − k, · · · , 0} ∪ {0, · · · , k − 1}.

Õªo��¦ “d0 · · · dn”�Ér ß¼l���

d0 × k0 + · · · + dn × kn

��� &ñ
Ãº\�¦ ³ð�&³ô�Ç��.

\V\�¦ [þt#Q, 2�2;Ãº_� �â
Äº\�¦ Òqty�����. Z�s�Û¼�� {−1, 0, 1}s� ÷&��x��. 1�Ér

1�̀¦, 101�Ér 5\�¦, 1-1�Ér −1�̀¦, 1-10-1�Ér −9��� &ñ
Ãº\�¦ ³ð�&³ô�Ç��.

s��Qô�Ç 2�2;Ãº N_� |9�½+Ë�̀¦ )±ú�&h�Ü¼�Ð &ñ
_����� ��6£§õ� °ú ��:

• 0�Ér 2�2;Ãºs���.

• 1�Ér 2�2;Ãºs���.

• -1�Ér 2�2;Ãºs���.

• Ns� 2�2;Ãºs���� 0N�Ér 2�2;Ãºs���.

• Ns� 2�2;Ãºs���� 1N�Ér 2�2;Ãºs���.

• Ns� 2�2;Ãºs���� −1N�Ér 2�2;Ãºs���.

Õªo��¦, 2�2;Ãº N�̀¦ ��6£§õ� °ú �Ér ~½ÓZO� N\� _�K� o�Û¼àÔ�Ð ³ð�&³½+É Ãº e����:

0 = link(0, Null)

1 = link(1, Null)

−1 = link(-1, Null)

0N = link(0, N)

1N = link(1, N)

−1N = link(-1, N)
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7£¤, 01-1�Ér

link(0, link(1, link(-1, Null)))

�Ð ½̈�&³�)a��.

0Aü< °ú �Ér o�Û¼àÔ(list)�Ð ½̈�&³�)a 2�2;Ãº\�¦ ~ÃÎ��"f Õª��_	כ °ú̀�כ¦ >�íß����H �<Ê

Ãº crazy2val�̀¦ &ñ
_����

crazy2val : list → int

o�Û¼àÔ(list)\�¦ ëß�[þt�¦ ��6 x���H �<ÊÃº[þt (link, head, rest)�Ér y©�_� �̧àÔ\�

&ñ
_�ô�Ç �¦̀�	כ ��6 xô�Ç��. 2

Exercise 5 ¿º 2�2;Ãº\�¦~ÃÎ��"f 2�2;Ãº_�½+Ë\�K�{©����H 2�2;Ãº\�¦?/#QZ�~��H�<ÊÃº

crazy2add\�¦ &ñ
_����

crazy2add : 2�2;Ãº× 2�2;Ãº→ 2�2;Ãº.

0A_� crazy2add��H ��6£§_� $í
|9��̀¦ ëß�7á¤K��� ô�Ç��:

• {©����y�, e��_�_� 2�2;Ãº z õ� z′\� @/K�"f

crazy2val(crazy2add(z,z′)) = crazy2val(z) + crazy2val(z′).

• crazy2add�Ér F�)&h�Ü¼�Ð &ñ
_�÷&�� ô�Ç��.
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