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s���� ņq]j_� 3lq&h��Ér

• Racket\�"f Object ��6 x
�l�.

• ��{9�Ü¼�Ð áÔ�ÐÕªÏþ��̀¦ &ñ
o�
���H(typeful programming) ���_þv
�l�.

• ��1lxÜ¼�Ð ��{9� ���7£x�̀¦ K�ÅÒ��H 8̈��â
\�"f áÔ�ÐÕªA�bç
 ���_þv
�l�.

• �̧Ñýt(module) áÔ�ÐÕªA�bç
 l��:r ���_þv
�l�.

Exercise 1 “Óüt|	� ×�æd�� s���� ���Ò�o ��Áº”

Racket\�"f ��6£§_� l�S\��̀¦ ��t���H Óüt|	� ×�æd�� s���� ���Ò�o àÔo�\�¦ ëß���H��.

bstree-make : unit → bstree

bstree-add-elmt : bstree ∗ int ∗ τ → bool

bstree-del-elmt : bstree ∗ int → bool

bstree-find-elmt : bstree ∗ int → (τ + unit)

• bstree-make��H q�#Qe����H s���� ���Ò�o ��Áº\�¦ ëß���H��.

• bstree-add-elmt(t, k, v)��H k����H v�°úכ\� v����H °ú̀�כ¦ ��Áº\� ÆÒ��ô�Ç��.

ëß���� k����H v�°ú̀�כ¦ ����� °úכs� ��Áº t\� s�p� e��%3������ l��>r\� e����H °ú̀�כ¦

Dh�Ðî�r°úכ v�ÐW=�#Q��HÊê #t\�¦ìøÍ8̈�ô�Ç��. ÕªXO�t�·ú§��¤�����Dh�Ðî�r°úכ v\�¦

ÆÒ��
��¦ #f\�¦ ìøÍ8̈�ô�Ç��.

• bstree-del-elmt(t, k)��H k����H v�°ú̀�כ¦ ����� °ú̀�כ¦ ��Áº t\�"f ���]jô�Ç��.

k����H v�°ú̀�כ¦ ����� °úכs� ��Áº t\� s�p� e��%3������ Õª °ú̀�כ¦ ���]j
��¦ #t\�¦

ìøÍ8̈�ô�Ç��. ÕªXO�t� ·ú§��¤����� ��Áº��H Õª@/�Ð ¿º�¦ #f\�¦ ìøÍ8̈�ô�Ç��.
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• bstree-find-elmt(t, k)��H k����H v�°ú̀�כ¦ ����� °ú̀�כ¦ ��Áº t\�"f ¹1Ô��"f ìøÍ

8̈�ô�Ç��. ëß�{9� ¹1Ô�Ér �â
Äº îß����ô�Ç ½+Ë(sum)�̀¦ ��6 x
�#� ¢,aAá¤ ½+ËÜ¼�Ð Õª °úכ

�̀¦ ìøÍ8̈�
��¦, ÕªXO�t� ·ú§�Ér �â
Äº �̧�ÉrAá¤ ½+ËÜ¼�Ð ��Áº °úכs��� ìøÍ8̈�ô�Ç��. îß�

���ô�Ç ½+Ë_� l�S\�õ� ½̈�&³�Ér �̧�§�� ]j/BNô�Ç �¦̀�	כ ��6 xô�Ç��.
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Exercise 2 “SKI 6 xÓ�o ìøÍ6£xl�ml”

HW4_� “SKI” 6 xÓ�o ìøÍ6£xl�\�¦ Ocaml�Ð ½̈�&³K� �̂vr���. &h�#Q�̧ ��6£§_� �̧

Ñýt ��{9� SKIëß��pu�Ér &ñ
_��)a �̧Ñýt SkiLiquid�̀¦ ]j���K�"f ]jØ�¦½+Ëm���.

module type SKI =

sig

type liquid = S

| K

| I

| V of string (* variable *)

| M of liquid * liquid (* mix of two liquids *)

val react: liquid -> liquid

val pprint: liquid -> unit

end
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