
���������
	 �
��������� ������� ������� �"!#�

$&%('*)+%-, )

. /10�2�35476
8:9<;>=@?BA>CEDGFIH>C�JK9<LBLM9ONP?M;+Q�QRDISRT+HVU+?B;�NPH+?MWXH�YZ?B=GFIH>C[=\FXS]D\FP;+9^A+C[SR;>A`_a?M=:FIH+C[QR9bSRL
;+9^A+C]c Yd=@=\e+fgChF@HiS]FP;+9^A+CE=�SRD\C[jk?M=@?lFICEA�S]FPfg9<=mFP9<;+WEC]c

A

B

E

C

D

F

2

1

5

4

3

3 1

2

n c�op;�NPHiS]FP9RD@A+C�D�A>9kC�=�e>;+?MJK9<D\f#qrWE9<=mFs=@CESRD@WXH�j^?B=@?lFsFIH+Ct;+9^A+C�=Xu

n



v C
FwF@H+C7H>CEe+D\?B=\F@?BW JKe+;+W
FI?M9<;�x�yKz&{&|-C5FIH+C}fg?B;+?Mf�e+f~;^e>f�|-C�Dw9]JiSRD\WE=�|�C�FpN7CEC�;
;>9kA+C[;`SR;+A�FIH>ChQR9bSRL(;+9^A+C]c

� c�op=sF@H+?B=PSR;`SRA+fg?B=\=@?M|+LBC�H+CEe+D\?B=mFI?BW�u���Hb��9<DGNPHb��;+9RFXu

� c�op;�NPHiS]F 9<D\A+CEDwA+9^CE=*�d�*=@C�S]D@WXH�j^?B=\?MF�F@H+C:;>9kA+C�=Xu1��HiS]F S]D@C:F@H+CE?MDwC�=\FI?Mf�S�FICEA
j]SRLMe+CE=GNPH>CE;`F@H+C��1SRD@C[j^?B=\?MFIC�A�u

� ����2�����2�������35� 2������g35�
8:9<;bjRCED\F�FIH>CtJK9RLBLB9�NP?M;+Q�=@C�;bFICE;>WEC�F@9�8G�d_:c

yK������{&�¡ Py£¢¥¤ ¦1{

§ ¨©35�¡0 �g3ª�12����w0
n c�Y�LBL-=@CE;bF@CE;+W�CE=[SRD\CtCE?MF@H+CEDGj]SRLM?BA19<Dse>;+=IS]F@?B=m«�SR|+LMCRc
� c�orF@CED@S]FI?lj<C
qrA+CEC�T-C�;+?B;>Q¬=@CESRD@WXH­D@C�®^e>?BD@C�=�=\TiSRWEC¯LB?M;+C�SRD1?M;~F@H+C°A+CET>F@H±9RJ�FIH+C
=\9<LBekFI?B9R;(c

�



� c�orJw�³²´±��U>F@H+CE;`�Z?B=GFID\e+Ct?B;�SRLML(?B;bFIC�D@T+D\C�FIS]FI?M9<;+=s?B;�NPH>?BWXH`�µ?M=GFID@e>CRc
¶ c�·¸CE=mFI?M;+Q°F@H+C�jRS]LB?BA>?MFp�¯9RJ[S¹=@C�;ºF@CE;+W�C�?M;�«iD\=\Fmqp9<D\A+CED#LB9RQ<?BW1WESR;©|�C�A+9<;+C�?B;
F@?BfgC�C
»kT�9<;+C�;ºF@?¼SRL&?M;1FIH+Ct=@?M½EC[9RJwFIH+Ct=\CE;bFIC�;+WEC]c

¾ c�¿[À v�v D@e+;+= ?M;�N79<D@=mF\qpWESR=@CsT�9<Ll�k;>9<f�?BSRLbFI?Mf�C7?B;�F@H+CsLBC�;+QRFIH�9]JiFIH+Cs=\CE;bFIC�;+WEC]c

Á �ÃÂ�35�wÄ�ÅÆ35Ç¡0[3ªÈÉ�#ÊgÂ�4
Ë S�FIWXHÌF@H+C�JK9<D\f�e+LBS1F@9`F@H+C�Í ;+Q<LM?B=\H¯=\CE;bFIC�;+WEC1?lF�C�;+WE9^A+C�=�yÎ;+9]FIC#FIHiS]F�FIH+C�D@C�SRD@C
fg9<D@C¡Í5;>Q<LB?M=@H�=@C�;bFICE;>WECE=�FIHiS];�JK9RD@f�e+LBSR=X{"c v C
F���Ï£ÐVyKÑ-{�fgC�S];µÒmÑ±?M=1|+?BQRÓ�yÎ=\9
  ��ÏÎÐ(yÔÑ-{Gf�CESR;+=gÒmÑ�?B=s=@f�SRLMLBÓº{}SR;+A�LBC�F�¢hÕ<Ö�yKÑ-{GfgC�SR;©ÒmÑ�?B=PS�W�S]FEc×Ó

n cÙØkÑ�Ú×��Ï£ÐVyKÑ-{���¢hÕ<Ö�yKÑ-{ Y�c
YdLML(W�S�FI=�SRD@C[|>?BQ+c
� cÙØkÑ�Ú×��Ï£ÐVyKÑ-{}¤ ¢�Õ<Ö�yKÑ-{ Ûdc ·sH+C�D@Ch?B=PS�=@f�SRLBL�FIH+?M;+Q#9<DPS#W�S]FEc
� cÙØkÑ�Ú×��Ï£ÐVyKÑ-{���¢hÕ<Ö�yKÑ-{ 8dc YdLML(|+?MQ�FIH+?M;+Q<=PSRD\ChWES]FI=�c
¶ cÝÜ�Ñ�Ú×��Ï£ÐVyKÑ-{���¢hÕ<Ö�yKÑ-{ ¿�cÞÍ*j<C�D\�ºFIH+?M;+Qg?B=�S�|+?BQ�WES]F�c
¾ cÝÜ�Ñ�Ú×��Ï£ÐVyKÑ-{}¤ ¢�Õ<Ö�yKÑ-{ ÍPc YdLML(W�S�FI=�SRD@C[=\f�S]LBLßc
à cÝÜ�Ñ�Ú×��Ï£ÐVyKÑ-{���¢hÕ<Ö�yKÑ-{ _:c ·sH+C�D@Ch?B=PS�|+?BQ#WES]F�c

á#cªYdLML(=@f�SRLML-FIH>?B;+Q<=PS]D@CtW�S]F@=Ec
â c
·sH+C�D@Ch?B=PS�|+?BQ�F@H+?B;+Q�9RD�S�WES]F�c

ã äå0[���g����Ä*ÂE�gæ`çVäå0�èb��Ä�2�Ä Â���æ .
é =@CtD@C�=@9<LMe>FI?M9<;kqpD\C�JKe>FIS]FI?M9<;�F@9g=\H+9�N¥FIH+S]FsFIH+C[JK9<LMLB9�NP?B;>Q�=@C�;ºF@CE;+W�C�?M=GjRS]LB?BAVc

yÎêZ¤ ë�{��ÌyÎëì¤ ê�{

�



í îÙæ�Â�ï°4P2�Ä*ÂE�gæ
ðkH>9ON�F@H+C�fg9<=\F:Q<CE;+C�DISRL-e+;+?l«iCEDty Ë á é {}JK9<D7C�SRWXH1T+SR?BD79RJ�=@C�;ºF@CE;+W�CE=P|�CELB9�Ntc Y�LB=@9
=\H+9�NñF@H+C�D@C�=@e+LlF�9RJ}S]T+T+LM�^?M;+Q�FIH>C Ë á é FI9�F@H+C�=\CE;bFIC�;+WEC�=Ec�yß8GSRT+?lFXSRL¸LBC
F@F@CED@=�SRD@C
W�9<;+=\FISR;bFI=�U�LM9�N:C�D@W�S]=@ChSRD@C[j]SRD\?¼SR|+LMCE=�cò{
n c�ê�yKÑ�ó\Ñ�óI�[{GSR;>A�ê�y£ô>óI��óIõ>{
c

� c�ê�y£ö�yKÑ-{"óI��óI÷�yÔÑ-{@{:SR;>A�ê�y£ö�y£ôb{"óXô>óIø�{
c

ù �ÃÂ�35�wÄ�ÅÆ35Ç¡0[3��ú�E2�����2��~�1��35�
8:9<;bjRCED\F�FIH>CtJK9RLBLB9�NP?M;+Q�=@C�;bFICE;>WECE=�FI9gWELBSRe+=IS]LVJK9<D@f�c
n cdØkÑ�Ú Ü-õ�ÚüûýyKõ-ó@Ñ-{ ¤ ¦�yKõ+{

� cd 5ØkÑ�Ú×þayKÑ-{���¢�yÔÑ-{

� cdØkÑ�Ú×þayÔÑ-{¸��¢�yÔÑ-{

¶ cd 5ØkÑ�Ú Ü-õ-Ú×ÿ�yÎõ�ó@Ñ-{

¶



� äå0[���g����Ä*ÂE�gæ`çVäå0�èb��Ä�2�Ä Â���æ �
é =@C¡D\CE=@9RLBe>F@?B9<;kqrD@C
JKe>FXS]F@?B9<;aF@9ÉT+D@9�jRC�SÌWE9R;ºF@DISRA>?BW�F@?B9<;�JKD@9<fÞF@H+C�JK9<LMLB9�NP?B;>Q°=\CE;kq
F@CE;+W�CE=Ec:ðkH+9�N­FIH+C[FpN79�LB?M;+CE=7�<9<e�SRD@C[D\CE=@9RLMj^?B;+QgSR;>A�F@H+C Ë á é S�FPC�SRWXH`=\FIC�T(c
n c�ê�yKÑ-{&��ë�yÎö�yÔÑ-{
ó@Ñ-{
� c��#yKõ+{V��  ë�yKõ-óIôb{
� cd ��#yÎö�yK�[{@{
¶ cd  ê�yÎ��{

� ¨ 6¡0 ��3 2�� 0 � 3 �����E0[�
��Hb�1A+9R;	� FPN7Ct;+CEC�A�F@H+CtCE®ºe+?Mj]SRLMCE;bFP9RJ¸JKDISRfgC[S�»k?M9<f�=:?B;1FIH+C�ðk·�
Po�À}ð�T>L¼SR;+;>?B;+Q
D\CET+D\CE=@C�;bFXS]F@?B9<;�u

¾



.
� �¥2�3*Ä ÂE2������ ÅÆ3}Ç¡0�350�Ç � �E2�æ��
â CED@C��×=PS�T+SRD\F@?¼SRLMLM�bqp9<D\A+CED\CEA�T+L¼SR;Vc5át?lj<CdF@H+D@C�C[D@CESR=@9<;>=GNPHº��?MF:?B=G;+9]FG�<C
FPWE9<D\D@CEW
F�c
orJ+SR;b��S]W�FI?M9<;h?B=�D@C�=@T�9<;+=@?M|+LBC JK9<D¸f�e+LlFI?MT+LBC�F@H+D@CES]FI=�URCESRWXH�FIH>D@C�S�FwW�9<e+;bFI=w=@C�TiSRDIS�FICELl�<c

paint(A)

smooth(A) free(A)

P(A)

start
free(A) free(B)

sand(A)

free(A)

smooth(A)

finish
P(A) P(B) O(A,B)

paint(B)

smooth(B) free(B)

P(B)

assemble(A,B)

free(A) free(B)

-free(A) O(A,B) -free(B)

à


