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JLK'M8NPO Q'R K'QTSUR N V1WYXPS[Z-V]\�K'Q_^ ML`

acb0d:e XP^ f]d:e b�g1XP^ h-b0V]f_^ Q'R K'Q�iFR N X d:e b0X

jlk_m-n-o-p-n�iFR N X d:e b0X

b0\�Kq^ O[rCsLK'b0d:eC` V]N \�sLb'tT^ XPS[Z-V]\�K'Q_^ MLu Q]NPkv\�N b0XLd:e b0XCu w b

x�ycz0{0|'} ~8{-•�a1eP^ f1sLK'sLb0Vl^ X8Q]V]Z8w N d0b0f�K�X b0€•K's s V]Z8K'd:e�Z‚SƒN f_^ X „�K'N Q]Z-\�K'Q:K�Q]Z

\�Z8w bUOƒ…Lb0eLK0h†^ Z-N V6Z‚S‡Z-…Pˆ_b0d0Q]f0uL‰6N Q]Z-\�K'Q:K�KqO O Z'€•Q]Z�w b0f_^ „-X�K�f]Z‚S[QY€1K'V]b6\�Z8w bUO

Z-X�Q]e b3K'… f]Q]V:K'd0QƒO b0h-bUOŠZ‚S‹f]Q:K'Q]b0fcK'X w�Q]V:K'X f_^ Q_^ Z-X f0u8Œ�b3\�K'M-b3s V]b0dU^ f]b3Q]e b3\�b'K'XPk

^ X „�Z‚STf]Q:K'Q]b0f�K'X wFQ]V:K'X f_^ Q_^ Z-X f•^ XFQ]e b�d0Z-X8Q]b0Ž8Q�Z‚STZ-…Pˆ_b0d0Q]f�K'X wFQY•8sLb0f0uAa1eP^ f

S[Z-V]\�KqOƒf]b0\�K'X8Q_^ d0f�f]b0V]h-b0f�K'f�K•O ^ X M�…Lb0QY€3b0b0X‘^ XPS[Z-V]\�KqO’K'X w“S[Z-V]\�KqO‡f]Z‚S[QY€1K'V]b

w b0h-bUO Z-s \�b0X8Q�\�b0Q]e Z8w f0uc”8b0d0Z-X wC`;€3b�„‚^ h-b�K•S[Z-V]\�KqO[`C… N Q�X b0h-b0V]Q]e bUO b0f]f–^ X8Q]NPk

^ Q_^ h-b6w bU—ŠXP^ Q_^ Z-X�Z‚SƒK'N Q]Z-\�K'Q:K�f]sLb0dU^ KqO ^ ˜'K-Q_^ Z-X�€1eP^ d:e�X Z-Q3Z-XPO •�s V]Z'h†^ w b0f6K6€1K0•

S[Z-V�V]b0N f]b�Z‚STQY•8sLb�w bU—ŠXP^ Q_^ Z-X f•^ XFf]N … QY•8sLb0f0`A… N Q�KqO f]Z�f]e Z'€1f�e Z'€™Q]Z“^ X d0V]bUk

\�b0X8Q:KqO O •�w b0f_^ „-X�QY•8sLb0f1Q]e V]Z-N „-e�V]bU—ŠX b0\�b0X8Q0uLa1eP^ V]w�€3b6w bU—ŠX b�Q]e b6X Z-Q_^ Z-X�Z‚S

K�V]Z‚O b�K'X�Z-…Pˆ_b0d0Q1Q:K'M-b0f6€1e b0X�h†^ b0€3b0w‘S[V]Z-\šQ]e b�b0X8h†^ V]Z-X \�b0X8Q0u;a1e b0X�€3b�d'K'X

„‚^ h-b�K‘S[Z-V]\�KqO[`c… N Q�f]e Z-V]Q�s V]Z8Z‚S›Q]eLK'Q�Z-N V�w bU—ŠXP^ Q_^ Z-X f�f:K'Q_^ f_S[•+Q]e b�f]N … QY•8sLb

V]b0œ8NP^ V]b0\�b0X8Q0`LQ]eLK'Q3\�b'K'X f1Q]eLK'Q1K'X�Z-…Pˆ_b0d0Q3Z‚SƒQ]e b6f]N … QY•8sLb�sPO K0•8f6Q]e b6V]Z‚O b0f1Z‚S

^ Q]f1f]N sLb0V]QY•8sLb0f0u
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L(s) L(t)

os   satifsfies I, L(s) 2
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os   satisfies  I, L(t)

os  with parg satisfies p

f[p]
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color

move(new center)

show

hide

select

deselect

center position

visibility(true,false)

outline

selection(true,false)

Figure

magnify(x,y-magnification)

rotate

fill

contents

empty

Two-dimensional figure

rotate

magnify(magnification)

One-dimensional figure Point

yradius

xradius

Ellipse

invariant xradius = yradius

Circle

start(point)

end(point)

Line

Attributes

Type

Operations

inherits from
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get [counter >1]put

get [counter =1]

put

counter = 0

counter > 0

lastput  = false

not empty

lastput = true
not empty

counter > 0

put

empty

�����;•��C•�pAb0eLK0h†^ Z-N V�‰6N Q]Z-\�K'Q]Z-X�Z‚S‡a3•8sLb�p3K'w �6N b0N b

Ú¹=�DL©+BC© ¨�58¬«¬«©8¶ 587:9Cª«¨:70587:­FH�©CDLª Ûƒ>'58¨:ª«© B+©Pµ›ª«BC?C='7:ª«¨:=-D�© I;='7058¨:ª«© BC®�9L­�5�¨:7:=-58¨Å·

H�='BL¨�©Pµ›¨:?C=�BC='¶ 58¨:¨:7:ª«9CGC¨:= º

�

© BC®:ª¸DL='7�¨:?C=�¨]­LI;=���? � � * . * .+5 DCDLª«BC¯F58¨:¨:7:ª«9CGC¨:=

D�?	� :"�$*;:F¨:©�¨]­LI;= � * . * .CºA¿Aª«¯ GC7:=+)+®:?C©8¶�®�¨:?C=�9;='?;5-¼Lª«© GC7�58GC¨:© H+58¨:© BF©Pµ–¨]­LI;=

��? � � * . * .Cº;»�?C=�© I;='7058¨:ª«© B�)(. :Fª«®�© BC¬«­�5 >0¨:ª«¼ 58¨:=-DFª«B���? � � * . * .C@;ª µ D�?	� :"�$*;:

ª«®�¨:7:GC=¹°Y¨:?;58¨�H�=-58BC®�¨:?C=+¬¸58®:¨�© I;='7058¨:ª«© B•¶�58® �$*;:

´

º

�

© BL¨:70587:­¹¨:©¹¨]­LI;= � * . * .

© I;='7058¨:ª«© B�)(. :+ª«®�BC© ¨�5 >0¨:ª«¼ 58¨:=-DFª«B¹58¬«¬1®:¨058¨:='®�®058¨:ª«®Åµv­Lª«BC¯�����/�w * y -
	��Cº;»�?Cª«®�ª«®

>0© BC®:ª¸DL='7:=-D�¨:©L©�®:¨:7:© BC¯�5�H�©CDLª Ûƒ>'58¨:ª«© B�¨:©�9;=�®:GCH�H+587:ª«½'=-D�GCB;DL='76®:I;=->0ª¸58¬«ª«½-58¨:ª«© BAº

+#$�$ ��/���0	�C0���
!* 6 � 3�/���0	� 7

»�?C=�IC7:=->0© B;DLª«¨:ª«© BC®3©PµÉ¨:?C=�BC='¶•© I;='7058¨:ª«© BC®3¯ ª«¼ =67:ª«®:=6¨:©�5�7:=qÛÉBC=-D�I;587:¨:ª«¨:ª«© B�©PµÉ¨:?C=

®:¨058¨:=6®:I;5 >0= º

±

B�=qÖÉ58H�IC¬«=3ª«®c¨]­LI;=�B���<�� �('!= .!H �$'�<>H@?�D�%('�)+*-,(.C@0¶�?C='7:=6© I;='7058¨:ª«© BC®

�

'�D�D�GCB;D .!=��;:,+�?;5-¼ =69;='='B+5 DCDL=-Dcº�%('�D�D�ª«®3© BC¬«­�5 >0¨:ª«¼ 58¨:=-Dc@-ª µ�����w * yJw * 1=•0,,
�(Jy @

' =��;:,+¹ª«®�© BC¬«­�5 >0¨:ª«¼ 58¨:=-Dc@3ª µ�����w * yJw * 1 * -�/�y º3»�?C=�>0© 7:7:='®:I;© B;DLª«BC¯•9;='?;5-¼Lª«© GC7

58GC¨:© H+58¨:© B•7:='®:GC¬«¨:® µv7:© H�®:IC¬«ª«¨:¨:ª«BC¯¹¨:?C=�®:¨058¨:=�� - (�--•�- 
�- * �31 * -�/�y 
�(Jy�
+y��-* -���w 1

* -�/�y º

�

© H�I;587:=�¿Aª«¯ GC7:='®�À�58B;D�Ç��C@A¶�?C='7:=+¶6=�GC®:=+5�ØL¨058¨:=->:?;587:¨Å·_¬«ª«È =�BC© ¨058¨:ª«© B

¾ Ë�587�) "‚Ä

%

º

±

DCDLª«¨:ª«© B•©Pµ–© I;='7058¨:ª«© BC®�ª«B;DLG;>0='®�¨:?C=+7:='®:¨:7:ª¸>0¨:ª«© B�¨:?;58¨�¨:?C=+ª«H�IC¬«='H�='BL¨058¨:ª«© BF©Pµ

¨:?C=�BC='¶™© I;='7058¨:ª«© BC®�H+5-­�BC© ¨�ª«BL¼ 58¬«ª¸DC58¨:=�¨:?C=�ª«BC?C='7:ª«¨:=-D�ª«BL¼ 587:ª¸58BL¨-º

`��
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visibility = false

selection = false

visibility = true

selection = false

visibility = true

selection = true

show

hide

select

deselect

move

�����;•��C•�pAb0eLK0h†^ Z-N V�‰6N Q]Z-\�K'Q]Z-X�Z‚S‡a3•8sLb�JÉ^ „-N V]b

content

visibility = false

selection = false

visibility = true

selection = false

selection = true

show

select

hide
deselect

empty

fill 
no content

magnify
rotate

move

visibility = true           
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