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Ó KMÔ�Ô�XZÕ�U×ÖaY�ØONlÙ¶U�N�Ô�XZP�Ú�Û Ó U×U×Ú-Ü6Y�XZÝ�YBX�Ú	X�Õ
Þ%ÖGß�XZPMPwà�Ø�Õ�Nlß3ÕáÚ	Þ�ÖaÞBK�Ú"Þ�KMâ�ÖaP*Ý�ÖlÞBÞBX�YBÕ,Y�X�âZNOL
Õ�KwÞ�KQN
ÕãÞBX�â-ä�Õ�K�å W XÑÖOÕ�Ô
â�ÖaÕ�æ�X�âZNOÕ�ÚBK�Ô�XZY�X�ÔÑÖOÚ*Þ�ä�X�çkN
Ú	Þ4Ý�Nlß�XZYBè W P�Þ�NFN
P�KMÕ�ÚBÝ>XZX�â-ä�Y�X�âZNOLOÕ�KwÞ�KQN
Õ9éQêcë�I=ì*ä�X�XZífâZKQX�Õ�ânîïNaè Ó U×UGÚ3æ�ÖOÚBK�âZÖaPMPMî
ä�Ö
Ú�Ú	X�ÙOX�Y�ÖOP�Y�X�Ö
Ú	N
Õ�Ú�ðÁñ Õ�XkK�ÚÁÞBä�X%èsÖ
âcÞ�ÞBä�ÖlÞ Ó UGU×Ú�ÖaY�XkÝ�X�Y	èòX�âcÞBPMîGÚ W KQÞBX�Ô²èòN
Y�ß�ÖOYBÝ�KMÕ�LÑNaè�Ý�ÖlÞBÞBXZY�Õ�ÚÁNOè*ÖOPQçkN
Ú	Þ
ÖOYBæ�KQÞBY-ÖaY�î�N
YBKMLOKMÕ�R
ÖOÕ�ÔfÖaÕ�NaÞBä�XZY�çfÖló"N
Y�Y�X�ÖOÚBNOÕfÖOYBX*Þ�ä�X'XZô>X�âcÞBKMÙOX Ú	X�Pwè|à�NOY�L
ÖOÕ�KQõ�KQÕ�LÀPMX�ÖOYBÕ�KQÕ�L�â�ÖaÝ�ÖOæ�KMPQKQÞBKMX�Ú�Naè Ó U×UGÚ
W ÚBKMÕ�LfPMÖOYBL
X�Ô�ÖlÞ-Öaæ�Ö
Ú	X�ÚZI=ñ'Þ�ä�XZY'Ö
Ô�ÙlÖaÕFÞ�ÖOLOX�Ú=KMÕ�âZP W Ô�X�ÞBä�X]Ô�X�âZN�Ô�KQÕ�Lfâ�ÖaÝ�ÖOæ�KQPMKQÞBKMX�Ú3NOè Ó U×U×Ú'ÖOÕ�ÔïÞBä�X�KQY Öaæ�KMPQKQÞ"îºÞ�N
Ý>XZYBèòNOY�çCY�X�âZNOL
Õ�KwÞ�KQN
ÕºÖaÕ�ÔyÚ	X�LOçkXZÕFÞ�ÖaÞBKMNOÕkKMÕyNOÕ�X'Ú	KMÕ�L
PQX'Ú	ÞBX�Ý�I�ö�Þ�Þ W Y�Õ�Ú�N W Þ�R
ÞBä�ÖlÞ=XZ÷�ÖOâcÞ�PQî%Þ�ä�N
ÚBX'âZÖOÝ�Öaæ�KQPMKwÞ�KQX�Ú�â�ÖaÕ
æ>X'ÖaP�ÚBN W Ú	XZè W P�èòN
Y�ÖÁÙlÖaY�KQXZÞ"î6Naè�NaÞ�ä�XZY=â-ä�ÖaPMPQX�Õ�LOKMÕ�LÁÝ�ÖaÞ	ÞBX�YBÕfY�X�âZNOL
Õ�KwÞ�KQN
Õ]Ý�YBN
æ�PQX�çfÚZI�ñ Õ�X'ânN W P�Ô]XZ÷�Ý�X�âcÞ�Þ�ä�ÖlÞ�Ú W â-ä
Ý�Y�NOæ�PQX�çkÚ=KMÕ�ânP W Ô�XÀX�ÚBÝ�X�ânK�ÖaPMPQî%Þ�ä�X Ý�YBN�ânX�ÚBÚBKMÕ�L6NOèqÞBKMç%XZà�ÚBX�å W X�ÕFÞBK�ÖaPqÔ�ÖlÞ-Ö�R�Ú W â-äïÖOÚ�ÚBÝ�X�X�â-äyÚBKQL
Õ�ÖaP�Ú�I�ì*ä�K�Ú�KMÚ�KMÕ�Ô�X�X�Ô
Þ�Y W XÁèòN
Y4ÖaÝ�Ý�PQK�âZÖaÞBKMNOÕ�Ú4Ö
Ú*XOI L�I�ä�ÖaÕ�Ô�ß3Y�KQÞBKMÕ�LkYBX�ânNOL
Õ�KQÞBKMNOÕ�ÖaÕ�ÔÑLOX�Ú"Þ W Y�XÀY�X�âZNOL
Õ�KwÞ�KQN
Õ�R�æ>X�âZÖ W ÚBXÀKQÞ'K�Ú3NOæ�Ù�KMN W Ú�R�ÞBä�ÖaÞ
Ú W â-ä�ÖaÝ�Ý�PQK�âZÖaÞBKMNOÕ�Ú4Ô�KQY�X�ânÞBPMîïKMçkÝ�PQîïÞBä�X�LOX�Õ�XZY-ÖlÞ�KQN
ÕïNOè�èòX�ÖlÞ W YBX�ÚBX�å W X�Õ�ânX�ÚZR>Ô�XZY�KMÙOX�ÔïèòY�NOç?ÞBä�X�Ý>XZÕ�KMÕ�Ý W Þ KMÕ×âZÖOÚBX
NOèDä�ÖOÕ�Ô�ß3Y�KwÞ�KQÕ�LkN
Y=èòY�NOç$Ö6Ù�K�Ô�XZNfÚBX�å W XZÕ�ânXÀKQÕ�âZÖ
Ú	XÀNaè�LOX�Ú"Þ W YBXÀY�X�ânN
LOÕ�KQÞBKMNOÕ�I�ì*ä�X�Ú	X�ÖOÝ�Ý�PMKMâ�ÖlÞBKMNOÕ�Ú=ä�ÖaÝ�Ý>XZÕÑÞBNkæ>X
ÖOPMÚBN�ÙOX�YBî]Ý�N
Ý W P�ÖaY�çkN�Ô�ÖOPQKQÞBKMX�Ú�èòNOY�ä W çfÖaÕ�à�âZNOçkÝ W Þ�XZY�KMÕFÞBX�Y�Ö
âcÞBKMNOÕ�I Ó Nlß�XZÙ
XZY�ROÖOÚ�ß3KQPMP�æ>X ÚBä�Nlß3ÕkP�ÖlÞBX�Y�R
ÞBä�X W ÚBX4Naè
Ó U×U×Ú3K�Ú3Õ�NOÞ4NOÕ�PMîyY�X�Ú	ÞBY�KMânÞBX�ÔºÞ�NkÞBKMç%XZà�ÚBX�å W X�ÕFÞBK�ÖaP�Ô�ÖaÞ�Ö�R�æ W Þ'ÖaP�ÚBNkø
Ú"Þ-ÖlÞ�KMâ�ø%Ô�ÖlÞ�Ö�R�Ú W â-äÑÖ
Ú4Ú	ÞBKMPQP�KMçfÖaL
X�Ú�R�âZÖaÕ�æ>X
Ú W âZâZX�Ú	è W PMPQîÑçkN�Ô�XZPMPQX�Ô�ÖaÕ�Ô�Ý�Y�N�ânX�ÚBÚBX�Ô W ÚBKQÕ�L Ó U×U×Ú�I*ö!Õ�ÞBä�K�ÚÀâZÖOÚBXOR�ÞBä�X�KMçfÖaL
X6Ú	Ý�ÖOânX�K�Ú W Ú	X�ÔyÞ�NyÚ W æ>Ô�KQÙ�K�Ô�X�Þ�ä�X
KMçfÖaLOX6KQÕFÞBNïÚ	X�LOçkXZÕFÞ�Ú�R�ÖOÕ�ÔÑÞBä�X]ÚBÝ�ÖlÞ�KMÖOP�NOY-Ô�X�Y4Naè�Þ�ä�X�ÚBX6ÚBXZLOçkX�Õ
Þ-Ú'ÚBXZY�ÙOX�Ú4ÖOÚ Ú W æ�Ú"Þ�KwÞ W ÞBX]KQÕ×N
Y�Ô�XZY3Þ�NyÖaYBÞBKQù�ânK�ÖaPMPMî
L
XZÕ�X�Y�ÖaÞBX�ÚBX�å W XZÕ�ânX�Ú3ÞBä�ÖaÞ âZÖOÕ�æ�X�Ý�YBN�ânX�ÚBÚBX�ÔÑæ�î Ó U×U×Ú�I3ö!Õ�ÞBä�K�Ú4ß*Ö�îOR�KQçfÖaL
X�Ú4â�ÖaÕ�æ>X�ß*ÖaY�Ý�X�ÔïKMÕ�ÙOX�Y	Þ�KMâ�ÖaP�ÖOÕ�Ô
ä�N
YBKMõZN
ÕFÞ�ÖaPqÔ�KMY�X�âcÞ�KQN
Õ�R�PMX�ÖOÔ�KQÕ�L%Þ�NfXZP�ÖOÚ	ÞBK�â çfÖaÞ�â-ä�KMÕ�LfâZÖOÝ�Öaæ�KMPMKwÞ�KQX�Ú�èòNOY3KMçkÖOLOX�Ú W Ú	KMÕ�L Ó UGU×ÚZI
ö!ÕfÞ�ä�K�Ú=Ý�ÖaÝ>XZY�RFß�X'ß3KMPMP>Õ�NaÞ*Xn÷�Ý�PMKMâZKwÞ�PQîfXZ÷�Ý�PMÖOKQÕfÞ�ä�X è W Õ�Ô�ÖOç%X�ÕFÞ�ÖaP�Ú�Naè Ó U×U×Ú�R�Ú	KMÕ�ânX KwÞ*K�Ú�Ö
ÚBÚ W çkX�ÔfÞBä�ÖaÞ=Þ�ä�X�ÚBX

ÖOYBX�ß�XZPMPwà�Ø�Õ�Nlß3ÕïèòNOY4çkN
Ú	Þ'NOè�Þ�ä�X�Ý>XZN
Ý�PQX�Ö
âcÞ�KQÙ
X�KQÕ×ÚBÝ�X�X�â-ä�Y�X�âZNOLOÕ�KwÞ�KQN
Õ�I�ö!Õ�Ú	ÞBX�ÖOÔqR�ß=X�ß3KMPMPDânN
Õ�ânX�ÕFÞBY-ÖlÞBXÁN
Õ�Ý�YBXZà
ÚBXZÕFÞBKMÕ�LfÚBNOçkXÁXn÷�ÖaçkÝ�PMX�Ú�èòN
Y*ÞBä�X W ÚBX�Naè Ó U×UGÚ3KQÕÑÞ�ä�X�ÖaÝ�Ý�PQK�âZÖaÞBKMNOÕ�ÖaY�X�ÖOÚ�çkXZÕFÞ�KQN
Õ�X�ÔÑÖaæ>NlÙOX
I
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ö�ÞyK�ÚºN
æ�ÙFKMN W ÚkÞBä�ÖaÞºÞBä�XGçkN
Ú	ÞºÝ�N
Ý W P�ÖaYÑÖaÝ�Ý�PMK�âZÖlÞ�KQN
Õ ÖaY�X�Ö¶Naè Ó U×U×Úºä�ÖOÚºæ>XZX�Õ Ú	Ý>XZX�â-ä YBX�ânN
LOÕ�KQÞBKMNOÕ�R�æ W ÞÑYBXZà
âZXZÕFÞBPMîOR Ó U×U×ÚÁä�Ö�Ù
X%ÖOPMÚBNÑæ�X�XZÕ9ç%N
YBXkÖaÕ�ÔGçkNOY�X W Ú	X�Ô×èòN
YÁä�ÖaÕ�Ô�ß3YBKQÞBKMÕ�L�YBX�ânN
LOÕ�KQÞBKMNOÕ�I]ì*ä�KMÚÁK�ÚÁX�ÚBÝ>X�ânK�ÖaPMPMî�ÞBY W X
èòN
Y'NOÕ�àSPMKQÕ�X�ä�ÖaÕ�Ô�ß3YBKQÞBKMÕ�LºY�X�âZNOLOÕ�KwÞ�KQN
Õ�R�ÚBKQÕ�âZXÁÞBä�X]Ý�X�Õ�ÞBY-Öló"X�âcÞBN
YBîÑâZÖOÝ�Þ W Y�X�ÔÑKMÕ�ÞBä�KMÚ âZÖOÚBX�âZÖOÕ�æ�X6KQÕFÞBX�YBÝ�YBXZÞBX�Ô�Ö
Ú
N
Õ�Xnà!Ô�KMç%X�Õ�ÚBKQN
Õ�ÖaPSR�Õ�N
Õ�à�Ú	Þ�ÖaÞBKMNOÕ�ÖOYBîyÝ�ÖlÞBÞBXZY�Õ×ÚBX�å W XZÕ�ânXOI*ö�Þ'ä�ÖOÚ3Þ W Y�Õ�X�Ô�N W Þ4ÞBä�ÖlÞ'Þ�ä�X6Ú W Ý>XZY�KQN
Y4PQX�ÖaY�Õ�KMÕ�LºÖaæ�KMPMKwÞ�KQX�Ú
NOè Ó U×UGÚZR�ÞBä�X�KQYkß*ÖaY�Ý�KQÕ�L²âZÖOÝ�Öaæ�KQPMKwÞ�KQX�ÚkÖaÕ�Ô,ÞBä�X�Xn÷�K�Ú"Þ�XZÕ�âZXïNOè'ÙOX�YBî9èsÖ
Ú"ÞfÖaÕ�ÔáXnô�X�ânÞBKMÙOX�Ô�X�âZN�Ô�KQÕ�L9Ý�Y�N�ânX�Ô W YBX�Ú
èòN
Y�ânNOÕ�Õ�X�ânÞBX�ÔGÝ�ÖlÞBÞBX�YBÕ�Ú�ÖOYBXkÖaP�ÚBNyÞ�ä�XkçkÖaó"NOY�ÖOÔ�Ù�ÖOÕFÞ�ÖaL
X�Ú Naè Ó U×U×Ú�NlÙOXZYÀNaÞ�ä�XZYÁÞ�Y�Ö
Ô�KQÞBKMNOÕ�ÖOP�Ý�ÖlÞ	Þ�XZY�Õ²Ý�YBN�ânX�ÚBÚ	à
KMÕ�LïÞBX�â-ä�Õ�KMå W X�Ú èòNOYÀä�ÖaÕ�Ô�ß3YBKQÞBKMÕ�LÑYBX�ânNOL
Õ�KQÞBKMNOÕ�I�ì*ä�X�YBXZèòNOY�XOR�Ú	N
ç%X%Naè�ÞBN�Ô�Ö�î
� Ú çkN
Ú	ÞÀÝ>Nlß�XZYBè W PDP�ÖaY�LOX]ÙON�âZÖOæ W P�ÖaY�î
ä�ÖOÕ�Ô�ß3Y�KwÞ�KQÕ�L×YBX�ânN
LOÕ�KQÞBKMNOÕãÚBî�Ú	ÞBX�çfÚ6ÖaY�Xfæ�Ö
Ú	X�Ô¶NOÕ Ó U×U�àSÞBX�â-ä�Õ�NOPMNOL
îOI��'Ú W ÖaPMPMîOR¡KQÕ Ó U×U�à�æ�Ö
Ú	X�Ô¶ä�ÖaÕ�Ô�ß3YBKQÞBKMÕ�L
Y�X�âZNOLOÕ�KwÞ�KQN
Õ�R�X�ÖOâ-ä9PQXZÞ	ÞBX�Y6NOè=Þ�ä�XyÖaPMÝ�ä�ÖOæ�XZÞ6K�Ú�YBX�Ý�Y�X�ÚBXZÕFÞBX�ÔGæ�îGN
Õ�X Ó U×UãIDì*ä�XfÙ�ÖOYBKMN W Ú Ó U×U Ú	Þ�ÖaÞBX�Ú�èòNOY�N
Õ�X
PMXnÞBÞBXZY YBX�Ý�Y�X�ÚBXZÕFÞ4Ô�Kwô�XZY�XZÕFÞ'ÚBX�ânÞBKMNOÕ�Ú3NOè¡ÞBä�K�Ú4PMXnÞBÞBXZY�R�ÖOÕ�ÔÑÞBä�X�ÞBNOÝ>NOPMNOL
îºä�Ö
Ú4ÖaÕ�KMç%Ý>NOYBÞ�ÖOÕFÞ4KQÕ�� W XZÕ�âZX�NOÕÑÞ�ä�X�ß*Ö�î
Þ�ä�X4Ý�Y�N�Ô W âcÞ�KQN
ÕfNaè�ÞBä�ÖlÞ�PMXnÞBÞBXZY=KMÚ�çkN�Ô�XZPMX�ÔqI�ö�Þ=K�Ú�ÖOPMÚBNÁKQçkÝ>NOYBÞ�ÖaÕFÞ�èòN
Y�ÞBä�X ânN
Õ�Õ�X�âcÞBKMNOÕkNOè�ÙlÖOYBKMN W Ú�PQXZÞ	ÞBX�Y�Ú�KQÕfN
Y�Ô�X�Y



Þ�Nïæ W KQP�Ô Ó U×U×ÚÀèòN
YÀX�ÕFÞBKMYBX%ß=N
Y�Ô�ÚZI�� Ú KMÕ¶Ú	Ý>XZX�â-äGY�X�ânN
LOÕ�KQÞBKMNOÕ�R�ÖOPMÚBNyKMÕ9ä�ÖaÕ�Ô�ß3YBKQÞBKMÕ�L�R�Þ�ä�XkçfÖló"NOY Ó UGU âZNOç%à
Ý>NOÕ�X�ÕFÞ K�Ú3ÞBä�X6N W ÞBÝ W ÞÀNOæ�ÚBXZY�ÙlÖlÞ�KQN
Õ×ânNOçkÝ>NOÕ�X�ÕFÞ�R�ânNOÕ�Ú	K�Ú"Þ�KQÕ�LfNaè�ÞBä�X6Ý�Y�NOæ�ÖOæ�KMPQKQÞ"îÑÔ�XZÕ�ÚBKwÞ"îïè W Õ�ânÞBKMNOÕ�Ú'ÞBä�ÖlÞ çkN�Ô�X�P
Þ�ä�XyL
XZÕ�X�Y�ÖaÞBKMNOÕãNaè3Þ�ä�XyÙlÖOYBKMN W Ú]Ú"Þ�YBN
ØOX�ÚÁèòNOY]X�ÖOâ-ä,Ú	Þ�ÖaÞBX
I���N
Y6N
Õ�àSPMKMÕ�Xyä�ÖOÕ�Ô�ß3Y�KwÞ�KQÕ�L×YBX�ânN
LOÕ�KQÞBKMNOÕ�R�èòX�ÖlÞ W YBX�Ú6ÖaY�X
XZ÷FÞ�Y�Ö
âcÞ�X�ÔGèòYBN
ç ÞBä�XfÝ�X�Õ²Þ�Y�Öaó"X�ânÞBNOY�î�ÞBä�ÖlÞ6ânN
ÕFÞ�ÖaKMÕ¶Ú	N
ç%XfÔ�î�Õ�ÖOçkKMâkKMÕ�èòNOY�çfÖlÞ�KQN
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(   6, 30,    60° ) ( 28,   8,  280° ) (   5, 31,    50° )( 28,   8,  280° )sketch 2

( 24, 12,  240° ) ( 32,   4,  320° ) (   6, 30,    60° ) ( 22, 14,  220° )sketch 3

( 28,   8,  280° ) ( 31,   5,  310° )( 22, 14,  220° ) ( 11, 25,  110° )sketch 1
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