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1:  GeoGebra8¾!OqK�û8¾!OqK�û8¾!OqK�û8¾!OqK�û 

GeoGebra 8¾ •+æOß&—1
!ä�ì!r8�'�2=LÜ$•I�8�.�anmc , GÀ!Š7è8K Florida Atlantic +¶.�

I�  Markus Hohenwarter CI.�:°8�.�7èSA4ÏJ£I�I��í  
 

2- •8Hiñ"�Iš , GeoGebra 8¾ •+æ%d3ÚI�1
!äOŠP�, 37&~G·qm�ì& d^�ìPi>D�ìIƒPi�ì)¢

eŸ9•PiMØ0t$�"�Pù)¥, H�377È^�)¥1ñ8Ñ, 4Ï.œ4XI�$Œ8�4¥8HLš1ž îi7 Ú7È^��í  
 

&u •8Hiñ"�Iš , 37&~!tIƒ64aÇ#ô8HLš1ž'�16<¨�í GeoGebra&~!tbÁZÛ8�-æ�ì& d^�ìqm16

<¨I�bÚN&,  µ&~>Ñ$‰$Œ8�I�2=$•&YLÜ$•, c�9˜  Root�ì Extremum MØ5–!s , &~G·"�N&8H

Lš1žI�:È&Y$Œ8�I�<�"Ë�íb¨L½&~!tIƒ64"é!r8�bÚN&I�SŒ%* , #ËCÅ"� GeoGebra  4ŸCIXä

F•1
!ä)¥1ñI�iŠSõ!r8�OŠP��í  
 

P+&—!t ™#ø"š\Oqm�è4Ï!tGeoGebra+¥\O ™$�9˜#ø"šE�2D�öM» •8¾\%M&0uc�I��÷!r8�

%Ï�ø�ä!5LÀCI�÷!r8�\%M&�ø�å�è$� ¼%”&º!�4Ï9˜1
!ä)¥1ñI�!r8�Z÷KÉ?d�÷M»!�8¾\%M&

&‚c�I��÷Pù)¥%Ï�ø�ä!5LÀCI�÷1
!ä%Ï�ø4¥�÷1
!ä\%M&�ø�å�èb¨[p8¾I®=òjþKÉ4Ï9˜1
!ä

)¥1ñI�)¿8H�í  
 



 

2: NS"�NS"�NS"�NS"� 

3‚+¶TƒJ<\r � GeoGebra I�G·b£ , &~2-!t š I�NS"� ¼MIJt�í   

2.1  ˜\a1ñ ˜\a1ñ ˜\a1ñ ˜\a1ñ  

l%#×, )·0t$�$¦ ¼c�7V<°OÓ   8?qm �è µ)·Pù)¥%Ï ¼5˜ ˜=°!ë$‰ ˜\a1ñI� ˜"šj‘qm �

A�ì B�ì C �í   

CÅ2�, c�7V<°OÓ  +©c�1ñ ,  µ5˜ šqmA�ì B�ì C , $�=°5˜ šqm � A )œ$‰ ˜\a1ñ� 	
���  , 

 ˜\a1ñI�iñLÜ&�jþKÉ)·!r8�\%M& ¼�í �
 

=Á2&Jt ˜\a1ñI�4Ï9˜\a15 , &~8K0t$�$¦ ¼c�7V<°OÓ  @»d^\a15 �è CÅ2�5˜ • š ˜\a1ñ�í �

�

F•)·c�7V<°OÓ  LŠ%d,  µ5e9‚j‘qm"�]N8� ˜\a1ñ�í ,�37 œi•\�!r8�\%M&&Y16<¨a‡�è&~

G·�÷=1\%�ø%.SŒZ÷"�i@X^ Ú�í 
 

2.2 Pi2¶8HLš1žPi2¶8HLš1žPi2¶8HLš1žPi2¶8HLš1ž y = m x + b 

4 " &~(¦\õ!t œ&›I�"Ë!r#ô � m '�  b , "�IšIš  m '�  b )·MØ1ž���� ��� �� ��  ¼4Ï!rZ÷I�

 œ&›3žR8�í4 " &~!t)·Z10ä1$M~I� 5–!s$¦  ¼aÇ#ô!t šI�IƒPi ()·>^ •ZÛI�9•2�5˜ š �


���� f� � )�í �
 m = 1 
 b = 2 
 y = m x + b 

F•)·4 " &~!t)· 5–!s$¦  ¼7È^�� m '�  b �è4¥Iƒ64)·!r8�\%M& ¼I� •"š8�5˜A`q¯&‚f�

�Mac!ë;üOŠP�: Apple + click)�è µc�7V � d\8?.)R8 �è\õ\õ!r#ô!t š m '�  b I�"Ë�í  
 m = 2 
 m = -3 
 b = 0  
 b = -1 

I‡&›)¿ , 37&~G·!t š8H1ža¤8¢)¿7È^�m '�  b I�"Ë   

�  8H& f�  (]�\�  %dGú)  

�  A`;� : .œm '�  b 5˜A`q¯&‚f�  (Mac!ë;üOŠP�: Apple + click)  µc�7V   jþKÉ / 

i@X^Dø!… (&RR’<°OÓ A`;�  ) 
 



 

&›<²I�8H1ž , 4 "  î&~=1læ)¢eŸ9•PiI�8HLš1ž , "�,� �

�  <ñ)¢:  x^2/a^2 + y^2/b^2 = 1  

�  ih9•Pi : b^2 x^2 – a^2 y^2 = a^2 b^2  4¥  

�  )¢ : (x - m)^2 + (y - n)^2 = r^2  

2.3  ˜qm ˜qm ˜qm ˜qm A, B, C I�d\2RI�d\2RI�d\2RI�d\2R  

4 " F•)·"�!ë ˜qmI� d\2R, )·5–!s$¦  ¼aÇ#ô!t šIƒPi�è µ)·>^ •ZÛI�9•2�5˜ š 
����

f��íH�CÅ37 î&~!tG·0t$�$¦ ¼I�I‡hk<°OÓ (\�  <°OÓ) !tA`q¯"�!ë)¥�í �
 
 A = (-2, 1) 
 B = (5, 0) 
 C = (0, 5) 
 M_a = Midpoint[B, C] 
 M_b = Midpoint[A, C] 
 s_a = Line[A, M_a] 
 s_b = Line[B, M_b] 
 S = Intersect[s_a, s_b] 
 

&u+¥, 4 " &~Iƒ64N&$‰d\2RCI S1 = (A + B + C) / 3 �è µ G·5–!sRelation[S, 

S1] � "�>ca’4ÏG±G®I�Oß:+�í �
 

64Væ4 " $�@»\õH� A�ì B�ì C )·$�!e!ÜQý8Ñ , �� �� � �� 8¾&µ!5CII®�í4 " G·A`q¯qmc�<°

 LŠ%d <°OÓ,  µ5e%dqm�í�

2.4 .–Pi>D!t.–Pi>D!t.–Pi>D!t.–Pi>D!t  7 : 3 I�>c"�$•%�I�>c"�$•%�I�>c"�$•%�I�>c"�$•%�  

=ò,� � GeoGebra &~^"4 " \—N&& d ,̂ b¨ î •<²)¿N°(=.H8¢�í.– š$¦1
ZÛaÇ#ô 5–!s$¦ ¼

 µ)·>^ZÛ9•2�5˜ š Enterf�  �í  
 A = (-2, 1) 
 B = (3, 3) 
 s = Segment[A, B] 
 T = A + 7/10 (B - A) 

 î&~6j4Ÿ&u •L½8H1ž  
 A = (-2, 1) 
 B = (3, 3) 
 s = Segment[A, B] 
 v = Vector[A, B] 
 T = A + 7/10 v 
 



 

 š •=ô4 " .–1¤#ô8�"Ë t�è"�,��ö"�G·  A`;�  µd\8?.)R8qm T CI T = A + t v  (]�

\�   d\8?.)R8  )�è7È^� t 8Ñ379’Iš\�qm T ?NVæ •IƒPiLŠ%d�è=óIƒPi&~G·&R8�1žaÇ#ô

(&R\�IƒPi  ): g: X = T + s v �í  
 

1.1 !�#Ò!�#Ò!�#Ò!�#Ò  •=°RþMZ •=°RþMZ •=°RþMZ •=°RþMZ8HLšOÓ8HLšOÓ8HLšOÓ8HLšOÓ  

!t x '� y CI^�8�I�!�#Ò  •=°RþMZ8HLš1ž&~\rdZCI#ø;,IƒPi�è!r8�I�\rCI=ó#ø;,IƒPiI�

!3qm�è&y\� .– š$¦1
ZÛaÇ#ô5–!s$¦ ¼ µ)·>^ZÛ9•2�5˜ š Enterf�  �í  
 g: 3x + 4y = 12 
 h: y = 2x - 8 
 S = Intersect[g, h] 
 

37&~.œVæ.�" 5˜A`q¯&‚f�  (Mac!ë;üOŠP�: Apple + click)  µc�7V  d\8?.)R8  "�"}7È8HLš

1ž�è37&~G·  LŠ%d G·A`q¯5e%db¨!*IƒPi4¥G·  aØ%d !t •qmCI ¼2R8ZaØIƒPi�í  

2.5 $Œ8�I�$–Pi$Œ8�I�$–Pi$Œ8�I�$–Pi$Œ8�I�$–Pi  

GeoGebra 6_"* •5–!s"�"é$Œ8� f(x) )· x=a I�$–Pi �è.– š$¦1
ZÛaÇ#ô 5–!s$¦ ¼ µ)·>^ZÛ

9•2�5˜ š aÇ#ôf� �í  
 a = 3 
 f(x) = 2 sin(x) 
 t = Tangent[a, f] 

?N)¥1ñf I�$–Pi8+F�"�6^Pù (&R\� %dGú) 8HLš1ž f  )¥1ñI�$–Pi8+F��í  
 

&u •L½8H?d&~>Ñ$‰8HLš1žf )·E�.)qm T I�$–Pi�í  
 a = 3 
 f(x) = 2 sin(x) 
 T = (a, f(a)) 
 t: X = T + s (1, f'(a)) 

GÀ=ó&~JtqmT )·   f  )¥1ñ ™�è$� ¼$–Pi t 8¾!t&R8�1žZ÷KÉ�í  
 

37 î&~!t1
!ä8H1ž"é$‰$Œ8�I�$–Pi�ö  

�  c�7V<°OÓ  8?qm  µ5˜ š$Œ8� f I�)¥1ñ!t2&$¿8?I�qm ��  µVÌ)·$Œ8� f I�)¥1ñ

 ™�í �

�  c�7V<°OÓ � $–Pi�  µb²Q�5˜ š$Œ8� f '�qm � �í � �

F•)· , c�7V<°OÓ  LŠ%d  µG·A`q¯?NVæ$Œ8�"�5e9‚qm� A, 379’I�F• $–Pi!5i7 Ú7È^��í �
  



 

2.6 61\•+©j”1ž$Œ61\•+©j”1ž$Œ61\•+©j”1ž$Œ61\•+©j”1ž$Œ8�8�8�8�  

37&~G·��
������ "�61\•+©j”1ž$Œ8�I�:È�ì<�"Ë�ì'� &\9•qm�í)·5–!s$¦ ¼aÇ#ô š$¦1


ZÛ µ)·>^ZÛI�9•2�5˜ š 
���� f��í �
 f(x) = x^3 - 3 x^2 + 1 
 R = Root[f] 
 E = Extremum[f] 
 I = InflectionPoint[f] 
 

)·<°OÓ  LŠ%d   š , 37&~G·A`q¯"�5e9‚$Œ8�f , )·=ó3T?P ¼, $Ü#ø"š$Œ8�� f  I�2=$•"Ë

"N2�RŸ!I.š'��í37&~bžbÝ)·5–!s$¦ ¼aÇ#ô š$¦5–!s�è µ)·>^ZÛI�9•2�5˜ š 
���� f� �í �
 Derivative[f] 
 Derivative[f, 2] 

2.7 LÜ$•LÜ$•LÜ$•LÜ$• 

!ZOÈLÜ$•8Ñ, GeoGebraG·Jx1ñ"�&×F•$Œ8�I� ™�ì šLÜ$•'��í)·5–!s$¦ ¼aÇ#ô š$¦1
ZÛ µ

)·>^ZÛI�9•2�5˜ š 
���� f� �í �
 f(x) = x^2/4 + 2 
 a = 0 
 b = 2 
 n = 5 
 L = LowerSum[f, a, b, n] 
 U = UpperSum[f, a, b, n] 

bžbÝ"}7Èa�ì b 4¥n (]�\� � %dGú; ]�\�<°OÓ  A`;� ), 37&~Iš\�b¨!*&R8�.œ ™'�'� š'�

I�2�jŽ�í,�:+\�7È^� � �� I�bí+-"Ë CI 1�è37&~.œ8�"Ë n 5˜ šA`q¯&‚f�  (Mac!ë;üOŠP�: 

Apple + click)  µc�7V  .û2¶�í  
 

9˜hßLÜ$•&~"�G·5–!s Integral[f, a, b] "�&×F•�è$�  ¼  œ.)LÜ$• F 8¾!t F = 

Integral[f] !ë$‰�í 
 
 
 



 

3: 1
!äaÇ#ô1
!äaÇ#ô1
!äaÇ#ô1
!äaÇ#ô 

)·9»Mo4 " .–]98•,�!ä)· GeoGebra ¼"�G·A`q¯8?+-4¥"}7ÈDø!…�í �

3.1  •T»j—Jt •T»j—Jt •T»j—Jt •T»j—Jt   

1
!ä\%M& ¼(&‚8H) jþKÉqm�ì& d^�ìPi>D�ì+©c�1ñ�ì$Œ8��ìIƒPi&Y)¢eŸ9•PiI�)¥1ñ , H�

A`q¯LŠ$¿ •Dø!…I� ™8H.À9’$‰F•]�Dø!…I�]98•�í  

\Ê:9˜8Ñ1
!ä\%M&!5&~LÀCIPù)¥%Ï�í�
 

9˜1
L½<°OÓ&~!t&Ù\ÃGeoGebra ,�!ä)· 1
!ä\%M& ¼aÇ#ôDø!…(&RR’ <°OÓ)�í"�,��ö5˜ šPù

)¥%Ï&~8?+- •qm�è(&R\�<°OÓ 8?qm)�èI‡!3I�Dø!… (&R\�<°OÓ !3qm), 4¥8?+- •

)¢(&R\� )¢  <°OÓ)�í  
 

\Ê: )·!r8�\%M& ¼.œDømc5˜#ø šAq̀¯!tPwa¾.û2¶�í  

���������������������������������������� A`q¯&‚f�%.SŒZ÷A`q¯&‚f�%.SŒZ÷A`q¯&‚f�%.SŒZ÷A`q¯&‚f�%.SŒZ÷��������

.œVæDø!…5˜A`q¯&‚f�9’$‰F•�÷A`q¯&‚f�%.SŒZ÷�ø, "�,��ö 37&~c�7Vqm16<¨I�Z÷F•8H1ž

(<�)ß<¨4¥ Iƒ\a16<¨ � �ì8HLš1žI�Z÷F•8H1ž� jþ$Œ8�4¥i@$Œ8� )�èH�CÅ î9˜$�!e 5–!s , "�

,��ö d\8?'�&œ�ì d\8?.)R8 � 4¥�  $¹hó�í �

)·�÷A`q¯&‚f�%.SŒZ÷�ø  ¼c�7V�÷.û2¶�ø , 37&~7È^� •!*#^8¾Dø!…I�jÞU��ì+¶.ž�ìPi.{�ì

PiI�1ž<²�ì_y)¿MØ�í �

���������������������������������������� jþKÉT–i@X^jþKÉT–i@X^jþKÉT–i@X^jþKÉT–i@X ̂ ��������

1
!äDø!…&~[:jþKÉ4¥i@X^�è"�G·  jþKÉ /i@X^Dø!… 4¥� A`q¯&‚f�%.SŒZ÷� "�7È^�$�EO

3Ú�í.ž)¥KÉ (  “i@X”̂   “jþKÉ”)^"4 " 2&Jt!r8�\%M& ¼I�>^ •Dø!…9•8?I�jþKÉEO

3Ú�í �

\Ê: 37!5&~"�G·<°OÓ  jþKÉ4¥i@X^Dø!… R3OÓ "�  jþKÉ / i@X ̂  •"š4¥+©"šDø!…�í 

���������������������������������������� Hd`pHd`pHd`pHd`p��������

4 " &~!t\¼.)^"1
!äDø!…)·LŠ%d8ÑGè šHd`p, 37&~"�G·� A`q¯&‚f�%.SŒZ÷� "�h� �hkHd`p



 

I�jþKÉT–&µ�í �
 

\Ê: ,�:+37 œ\�b¨!*Hd`p�è37&~!tqmc�  =1\% %.SŒZ÷ ¼I��÷@”hó4Ï9˜Hd`p�ø�í  

���������������������������������������� 7Í+¶P½.žPù)¥%Ï7Í+¶P½.žPù)¥%Ï7Í+¶P½.žPù)¥%Ï7Í+¶P½.žPù)¥%Ï��������

)·Pù)¥%Ï5˜A`q¯&‚f�2� (Mac!ë;üOŠP�: Apple + click), &�$‰F•^"37&~!t7Í+¶(!5&R\�<°OÓ

7Í+¶)4¥P½.ž(!5&R\�<°OÓ P½.ž )Pù)¥%ÏI�%.SŒZ÷�í�
 
 

\Ê: )·Pù)¥%Ï5˜A`q¯&‚f� (Mac !ë;üOŠP�: Apple + click)  µ5e9‚A`q¯�è&~Iƒ647Í+¶Pù)¥

%Ï$¿!ï5–.)I�+¶.ž�í  

��������������������  16<¨a‡>c"�16<¨a‡>c"�16<¨a‡>c"�16<¨a‡>c"� ����

)·Pù)¥0t!ë%Ï5˜A`q¯&‚f� (Mac !ë;üOŠP�: Apple + click) �è µc�7V .û2¶ 

�  7È^� x-a‡ T– y-a‡ h"I�>c"�  

�  &“$´  i@X ̂ / jþKÉ 16<¨a‡ 

�  "}7È16<¨a‡I�<²1ž  ("�,��öPi.{�ìjÞU��ìPiI�jí*� ) 

3.1.6 !ë)¥bÝLš!ë)¥bÝLš!ë)¥bÝLš!ë)¥bÝLš 

�÷ =1\%�ø%.SŒZ÷ ¼I��÷!ë)¥bÝLš�ø&~jþKÉ4Ï9˜!ë)¥I�=ôlî�è)·=ó\%M&#ö�è37&~$¸G· š

8HI��÷$ÜbÁ2�b•�ø5˜d¤ •=ô • =ô)¿\O.n8�"š!ë)¥bÝLš�í �

G©T‚ î&~!t6a#ô µ7È^�=ôlîj•1��èO¿NO]Z]�\� !ë)¥bÝLšI� ]98•�í �
 

\Ê: )·�÷ !ë)¥bÝLš�ø\%M& ¼I��÷=1\% �ø%.SŒZ÷ ¼�è$¸G·�÷9:"ëqm�ø=“!Ü�è37&~.– •!*

E�.)I�!ë)¥=ôlî\¼.)CI�÷9:"ëqm�ø�íH�37"�G· �÷$ÜbÁ2�b•�ø5˜d¤\O.n!ë)¥bÝLš8Ñ�è.�

9’2-$Ü •"š9:"ëqmIƒ64`‚$¿ š •"š9:"ëqm�èR›I•Gô ¼h"I�!ë)¥bÝLš�í  

3.1.7 �÷$ÜbÁ2�b•�ø5˜d¤�÷$ÜbÁ2�b•�ø5˜d¤�÷$ÜbÁ2�b•�ø5˜d¤�÷$ÜbÁ2�b•�ø5˜d¤ 

GeoGebra 6_"* �÷$ÜbÁ2�b•�ø5˜d¤�è^"!ï&~!t •=ô •=ô7<7Í !ë)¥bÝLš�í]Z)·�÷ =1\%�ø%.

SŒZ÷ ¼c�7V�÷jþKÉ$ÜbÁ2�b•5˜d¤�ø  !tjþKÉb¨!*5˜d¤�í  



 

3.1.8 d\8?.)R8d\8?.)R8d\8?.)R8d\8?.)R8   

37&~"�G·Dø!…I�A`q¯&‚f�%.SŒZ÷"�  d\8?.)R8   Dø!…�è,�:+!ï)·!ë)¥2�4Ü3‚$¿\�7È^�:_

!*Dø!…I�.)R88Ñ�èb¨"š%.SŒií0Ç9˜G·�è37!5&~c�7V  LŠ%d�è  µ)·!r8�\%M& ¼I�Ty^�Dø

!… ™5˜#ø šA`q¯�èh�'î  d\8?.)R8  I�.œ]�8H*Ù�í  
 



 

NS"�:  

=Á.– •TyGÀqmA 7Í$¿ •IƒPi  h  ™�èc�7V.œqmA d\8?.)R8�è  µ)·$‰F•I�.œ]�8H*Ù5–!s

$¦ ¼aÇ#ô Point[h]  �í=Á.–qm A 2-IƒPi  h  ™LŠhóR›$�^�)mTyGÀqm�è&~d\8?.–qmA .)

R8CITyGÀ16<¨�í  
 

&u •"šNS"�8¾.–b©bÝ#øqm A�è B I�IƒPi  h aØ6jCIPi>D�í  c�7V d\8?.)R8   µ)·jþKÉI�

.œ]�8H*Ù ¼=“!Ü ¼aÇ#ôSegment[A, B] �è&\ Ú!5CÅ�í  
 

d\8?.)R8Dø!…8¾7È^�!ë)¥8Ñ2�.uG·I� •L½0t$��è]Z?w3žb¨<²2�&~SŒ9’)·  !ë)¥bÝLš  ¼

7È^�!ë)¥=ôlîI�j•1��í  
 

3.1.9 .û2¶.œ]�8H*Ù.û2¶.œ]�8H*Ù.û2¶.œ]�8H*Ù.û2¶.œ]�8H*Ù 

.û2¶.œ]�8H*Ù&~"*37"}7ÈDø!…I�.û2¶ ("�,��öjÞU��ìPiI�<²1ž )�è37&~.œVæDø!…5˜A`q¯

&‚f�  (Mac!ë;üOŠP�: Apple + click) 4âh�.œ]�8H*Ù µc�7V  .û2¶�è4¥)·  Pwa¾ %.SŒZ÷ ¼

c�7V .û2¶�í   
 

Dø!…)·.û2¶.œ]�8H*Ù ¼!tjí*�$•jí  �ä"�,��öqm�ìIƒPi�ì)¢�å�è8H"NXäF•\À+©I�Dø!…�í

37&~)·&‚c�j•NÌ ¼"}7Èc�&eDø!…I�.û2¶�è.�4Ÿ"}7È2�5˜ š  hkh�.û2¶.œ]�M&�í  

������������  <°OÓ<°OÓ<°OÓ<°OÓ����

 š$¦I�<°OÓ&~GÀ0t$�$¦4¥� 1
!ä%.SŒZ÷� "�'î%d , 5˜ š0t$�5˜d¤&‚ š\aI�.žN<j¼�è!ï9’Iš

$¿$�!e<°OÓ0t$��í �

\Ê�ö)·4Ï9˜I�!ë)¥<°OÓ ¼ ,&y\�  37)·Pù)¥%Ï ™5˜A`q¯ • š�ècŒ9’Ty%dG±G®8?I�qm�í�

qmc�Dø!…qmc�Dø!…qmc�Dø!…qmc�Dø!… 

qmc� Dø!….À8¾ .œVæDø!…5˜ šA`q¯ �í   
�

Dø!…2zb®9ƒ&œ 

=Á^�9ƒc�&eDø!…4¥8?+-Dø!…I�&œLÀ�è&yi•h�'î=óDø!… d\8?'�&œ I�.œ]�8H*Ù µaÇ#ô&œ

LÀ�í  



 

3.2.1  •T»<°OÓ •T»<°OÓ •T»<°OÓ •T»<°OÓ 

 LŠ%dLŠ%dLŠ%dLŠ%d  

37&~$¸G·=ó<°OÓ!tA`q¯"�5e9‚Ty^�Dø!…�èUt37c�&eDø!… µ5˜ š  LŠ%d <°OÓ�è37&~!t 

�  5˜ š Del f�"�$¹hó Ú   

�  "�G·8H& f�"�LŠ%d Ú (&R\� %dGú)  

\Ê: 5˜ š  Esc f�!5&~'î%d  LŠ%d <°OÓ�í 
 

5˜!Þ  Ctrl f�37&~&›8Ñc�&e8�"šDø!…�í 
 

&u •L½&›8Ñc�&e8�"šDø!…I�8H1ž�è8¾5˜!ÞA`q¯0uf�!t5–.)c�&eI�Jx1ñ%Ï�è37&~G·A`q¯

5e9‚$� ¼:_"šDø!…"�LŠ%d8�"š[:c�&eI�Dø!…R3OÓ�í  
 

c�&eI�Jx1ñ%Ï!5&~G·"�5–.)\�$¦%ÿ�ìaÇ$‰)¥=#�ì4¥aÇ$‰%d3ÚPAj•I�cw$•(&R\�  $¦%ÿT–

aÇ$‰)�í  

 aØ%daØ%daØ%daØ%d 

l%#×c�&e8ZaØI� ¼2Rqm�èCÅ2�37&~!t=óqmCI ¼2R�èG·A`q¯5e9‚Ty^�Dø!…"�aØ%d.��í 

 Dø!…hk"QDø!…hk"QDø!…hk"QDø!…hk"Q 

qmc�#øDø!…!t2&Jt$�hk"Q(!5&R\�5–!s  Relation) 

 LŠ%dPù)¥%ÏLŠ%dPù)¥%ÏLŠ%dPù)¥%ÏLŠ%dPù)¥%Ï 

!tA`q¯5e9‚Pù)¥%Ï"�LŠ%d16<¨OŠP�I�&.qm�í  

\Ê: 37!5&~5˜ Shiftf�  LŠ%dPù)¥%Ï(PC: Ctrl f� î&~!t )  µ!tA`q¯5e9‚�í  
 

37!5&~!t=ó<°OÓ5e9‚16<¨a‡�è"�7È^�16<¨a‡I�$Ê15>c"��í  

\Ê : 37 î&~"�G·$�!e<°OÓ7È^�16<¨a‡I�$Ê15>c"��è&y\�!ï5e9‚16<¨a‡8Ñ�è •iñ5˜!Þ

Shiftf� (PC: Ctrl f� î&~!t )  œ7Í&�&~�í  

7Í+¶7Í+¶7Í+¶7Í+¶  

)·Pù)¥%Ï ¼!Š3žXä5˜ šA`q¯!t5Xb`=1\%M& (!5&R\�  7Í+¶P½.ž)�í  



 

 P½.žP½.žP½.žP½.ž 

)·Pù)¥%Ï ¼!Š3žXä5˜ šA`q¯!t5Xbï=1\%M& (!5&R\�  7Í+¶P½.ž)�í   

 jþKÉ4¥i@X^Dø!…jþKÉ4¥i@X^Dø!…jþKÉ4¥i@X^Dø!…jþKÉ4¥i@X^Dø!… 

.œVæDø!…5˜ • š!tjþKÉ4¥i@X^ Ú�í 
 

\Ê: ]Z#×qmc�\�$–6ji@X^EO3ÚI�Dø!…�è •8u37aØ6j$¿0t$�$¦$�!e!Š!ä<°OÓ8Ñ�è374Ï!ëI�

"}7È.À9’[:+æG·�í  

 jþKÉ4¥i@X^<¨NójþKÉ4¥i@X^<¨NójþKÉ4¥i@X^<¨NójþKÉ4¥i@X^<¨Nó 

5˜ šDø!…!tjþKÉ4¥i@X^$�<¨Nó�í  

[–[Œ:Ë1ž[–[Œ:Ë1ž[–[Œ:Ë1ž[–[Œ:Ë1ž 

=ó<°OÓ&~^"37GÀ •Dø!…[–[Œ$�<²1ž ("�,��öjÞU��ì+¶.ž�ìPiI�<²1ž ) $¿8�"š$�!eI�Dø

!…�íl%#×c�&e373‚[–[Œ$�<²1žI�Dø!…�èCÅ2�$�qmc�$�!eDø!…�í  

 $¹hóDø!…$¹hóDø!…$¹hóDø!…$¹hóDø!…  

5˜ š!Š3ž37=Á$¹hóI�Dø!…�í   

3.2.2 qmqmqmqm  

 8?qm8?qm8?qm8?qm  

5˜ šPù)¥%Ï!t8?+-qm�í   
 
 

5˜ š •Pi>D�ìIƒPi�ì+©c�1ñ�ì)¢eŸ9•Pi�ì$Œ8��ì4¥9•Pi�è37"N)·b¨!*Dø!… ™8?+- •qm

(!5&R\�5–!s  Point)�í5˜ š#øDø!…I�I‡!3Xä"N8?+-=ó!3qm  (!5&R\�5–!s  Intersect)�í  

 !3qm!3qm!3qm!3qm  

#øDø!…I�!3qm&~GÀ#øL½8H1žG±G®�èUt….� �

�  qmc�#øDø!…: (Ip&~SŒ) G±G®4Ï9˜!3qm�í   

�  5˜ š#øDø!…I�!3qm: &yG±G®=ó •!3qm�í . 
 



 

.œ8KPi>D�ì.“Pi�ì4¥1¶�è37&~5–.)8¾&µ\�VÌ)·+¥cwI�!3qm  (]�\�  .û2¶.œ]�8H*Ù).�èb¨

&~G·8K!ë$‰VÌ)·:_Dø!…I�1…!ÇXäI�!3qm�è"�,��öPi>D4¥.“PiI�1…!Ç.À8¾ •;,IƒPi�í   

  ¼2R ¼2R ¼2R ¼2R 

5˜ š  ...  

�  #øqm!t5
$‰$� ¼qm  

�   •Pi>D!t5
$‰$� ¼qm  

�   •)¢eŸ9•Pi!t5
$‰$� ¼ 2R 

3.2.3 & d^& d^& d^& d^  

 & d^& d^& d^& d^ ����

qmc�& d^I�`�qm'�OÑqm�í � �

& d^& d^& d^& d^ 

qmc�qm A &Y •& d^ v !t!ë$‰qm B = A + v �è&~!t"é$‰2- A $¿ B I�& d^ �í   

3.2.4 Pi>DPi>DPi>DPi>D 

Pi>DPi>DPi>DPi>D (bÝ#øqmbÝ#øqmbÝ#øqmbÝ#øqm)����

qmc�#øqmA '� B,  µ]N8�Pi>D � AB h�15, &�&~)·!r8�\%M& ¼jþKÉPi>D�í �

Pi>DPi>DPi>DPi>D (5–.)`�qmT–h�155–.)`�qmT–h�155–.)`�qmT–h�155–.)`�qmT–h�15 ) 

5˜ šPi>DI�`�qm A �è)·$‰F•I�\%M& ¼5–.)3‚\�I�h�15�í  
 

\Ê: =ó<°OÓ!ë$‰h�15 a  £M~qm B I�Pi>D�è µ&~!t<°OÓ  LŠ%d ?NVæ`�qm A R›8ZaØ�í   

3.2.5 .“Pi.“Pi.“Pi.“Pi  

.“Pi.“Pi.“Pi.“Pi  (bÝ#øqmbÝ#øqmbÝ#øqmbÝ#øqm)����

qmc�#øqm� A '� � B , !ë$‰`�qm2- A $¿ B I�.“Pi , )·!r8�\%M& ¼37&�&~Iš$¿I‡hkIƒPi

I�8HLš1ž�í �



 

3.2.6 +©c�1ñ+©c�1ñ+©c�1ñ+©c�1ñ 

+©c�1ñ+©c�1ñ+©c�1ñ+©c�1ñ����

<¨$‰T‚.  ˜"šqmH�!ë+©c�1ñI�j‘qm�èCÅ2�$�5˜ šM» •"šqm!t)œ4Ÿ •+©c�1ñ , )·!r8�\%M&

 ¼37&~Iš\�+©c�1ñI�iñLÜ �

=ò=ò=ò=ò+©c�1ñ+©c�1ñ+©c�1ñ+©c�1ñ����

qmc�#øqm� A '� � B  µ)·$‰F•I�.œ]�8H*Ù ¼aÇ#ô •8�8� n , 37&�2&$¿ •"š9˜ n "šj‘qmI�

=ò+©c�1ñ�ä%”5{qmA '� � B �å�í  

3.2.7 IƒPiIƒPiIƒPiIƒPi  

 IƒPiIƒPiIƒPiIƒPi  (bÝ#øqmbÝ#øqmbÝ#øqmbÝ#øqm) ����

qmc�#øqm� A '� � B,  µ]N8�=óPi"�$�b©bÝ � A '� B qm, =óPiI�8H& & d^&�CI � (B-A)�í �

1�ZÛPi1�ZÛPi1�ZÛPi1�ZÛPi ����

qmc�$‰ •IƒPi� g '� •qm � A , &~Gú$‰ •IƒPib©bÝ � A  £1�ZÛ8K� g,  =óPiI�8H&  & d^&�CI

IƒPi � g I�8H&  & d^�í �

 *�Iƒ*�Iƒ*�Iƒ*�Iƒ PiPiPiPi ����

qmc�$‰ •Pi� g '� •qm � A , G±G® •IƒPib©bÝ� A  £*�Iƒ8K � g, =óPiI�8H& & d^&�MØ8K� g 

 Ú?d& d �̂ (!5&R\�5–!s  PerpendicularVector)�í  

  ¼*�Pi ¼*�Pi ¼*�Pi ¼*�Pi ��������

 ¼*�Pi5–I�8¾b©bÝ •Pi>D� s 4¥#øqm� A '� � B I� ¼qm µ*�Iƒ8K=óPi>DI�IƒPi , =óPiI�8H

& &�MØ8KPi>D� s 4¥� AB I�?d& d^ (!5&R\�5–!s   PerpendicularVector) �í  

 \a1�$•Pi\a1�$•Pi\a1�$•Pi\a1�$•Pi   

9˜#øL½8H1ž&~.)R8\a1�$•Pi�ö�

�  qmc�$‰ ˜qmA, B, C ,  µ!ë$‰=ó ˜qm)œ4Ÿ Ú\aI�\a1�$•Pi , $� ¼ B CIj‘qm�í   

�  qmc�$‰#ø;,Pi,  µ!ë$‰$�#ø\a1�$•Pi�í   

\Ê: 4Ï9˜I�\a1�$•PiI�8H& & d^h�15cŒCI 1�í   



 

 $–Pi$–Pi$–Pi$–Pi����

 •)¢eŸ9•PiI�$–Pi&~GÀ#øL½8H1žG±G®: 

�  qmc�$‰ •qm� A &Y •)¢eŸ9•Pi � c ,  µ!ë$‰b©bÝ� A  £$–8K� c I�4Ï9˜$–Pi�í   

�  qmc�$‰ •Pi� g &Y •)¢eŸ9•Pi � c ,  µ!ë$‰1�ZÛ8K� g  £$–8K� c I�4Ï9˜$–Pi�í   
 

qmc�$‰ •qm� A &Y •$Œ8�� f , &~!ë$‰� f  )· � x=x(A) I�$–Pi (Aqm&~!t œG·)·$Œ8�)¥1ñ

 ™)�í  

<�Pi4¥2 Pi<�Pi4¥2 Pi<�Pi4¥2 Pi<�Pi4¥2 Pi   

=ó<°OÓ!ë$‰ •)¢eŸ9•PiI� <�Pi4¥2 Pi�è37 &~G·�ö 

�  qmc� •qm&Y •)¢eŸ9•Pi!t!ë$‰<�Pi�í    

�  qmc�IƒPi4¥ •& d^&Y •)¢eŸ9•Pi !t!ë$‰2 Pi�í  
 

3.2.8 )¢eŸ9•Pi)¢eŸ9•Pi)¢eŸ9•Pi)¢eŸ9•Pi   

 )¢)¢)¢)¢ (5–.))¢2RT– •qm5–.))¢2RT– •qm5–.))¢2RT– •qm5–.))¢2RT– •qm)   

qmc�$‰ •qm� M '� •qm � P , &~Gú$‰ •)¢2RCI � M  £b©bÝqm� P I�)¢�è=ó)¢I�%Ù2 &�CI �

MP I�`liq�í �

)¢)¢)¢)¢ (5–.))¢2RT–%Ù2 5–.))¢2RT–%Ù2 5–.))¢2RT–%Ù2 5–.))¢2RT–%Ù2 )����

qmc�)¢2R2��è)·$‰F•I�\%M& ¼aÇ#ô%Ù2 �í 

)¢)¢)¢)¢ (bÝ ˜qmbÝ ˜qmbÝ ˜qmbÝ ˜qm)  

qmc�$‰ ˜qmA, B, C , &~Gú$‰b©bÝ=ó ˜qmI�)¢�íUtb¨ ˜qmVÌ)· •IƒPi ™ , =ó)¢&�b•%¥CIIƒ

Pi�í �

 )¢eŸ9•Pi)¢eŸ9•Pi)¢eŸ9•Pi)¢eŸ9•Pi ����bÝ!#qmbÝ!#qmbÝ!#qmbÝ!#qm����  ����

qmc�!#"šqm, !ë$‰b©bÝ=ó!#qmI�)¢eŸ9•Pi�íUtC°$� ¼)jqm4¥!#qm&× •IƒPi8Ñ, &�&~.)R8

$‰ •)¢eŸ9•Pi�í �



 

3.2.9 )¢1¶T–4Ö1ñ)¢1¶T–4Ö1ñ)¢1¶T–4Ö1ñ)¢1¶T–4Ö1ñ  

\Ê: )¢1¶I�!r8�"Ë&�CI$�h�15�è4Ö1ñI�!r8�"ËCI$�iñLÜ�í   

%Ù)¢%Ù)¢%Ù)¢%Ù)¢����

qmc�#øqm� A '� � B, )·Pi>D AB  ™!ë$‰ •"š%Ù)¢�í 

 )¢1¶)¢1¶)¢1¶)¢1¶ (5–.))¢2RT–#øqm5–.))¢2RT–#øqm5–.))¢2RT–#øqm5–.))¢2RT–#øqm)   

qmc� ˜qmM, A  '�  B �è!ë$‰)¢2RCIM, `�qmCI A OÑqmCI B I�)¢1¶�í  

\Ê: qm B &~!t)·)¢1¶+¥�í   

4Ö1ñ4Ö1ñ4Ö1ñ4Ö1ñ (5–.))¢2RT–#øqm5–.))¢2RT–#øqm5–.))¢2RT–#øqm5–.))¢2RT–#øqm)   

qmc� ˜qmM, A '�  B �è!ë$‰)¢2RCIM, `�qmCI A OÑqmCI B I�4Ö1ñ�í  

\Ê: qm B &~!tVÌ)· 4Ö1ñ+¥�í   

)¢1¶)¢1¶)¢1¶)¢1¶ (bÝ ˜qmbÝ ˜qmbÝ ˜qmbÝ ˜qm) ����

qmc� ˜qm!ë$‰b©bÝ=ó ˜qmI�)¢1¶�í 

4Ö1ñ4Ö1ñ4Ö1ñ4Ö1ñ (bÝ ˜qmbÝ ˜qmbÝ ˜qmbÝ ˜qm)����

qmc� ˜qm!ë$‰b©bÝ=ó ˜qmI�4Ö1ñ�í  

3.2.10 8�"ËT–\a158�"ËT–\a158�"ËT–\a158�"ËT–\a15  

 @»d^`liq@»d^`liq@»d^`liq@»d^`liq 

=ó<°OÓ&~@»d^$‰#øqm�ì#øIƒPi�ì4¥ •qmT– •IƒPih"I�`liq�è!5&~>Ñ$‰Pi>DI�h�15&Y)¢

&÷�í  

 iñLÜiñLÜiñLÜiñLÜ 

=ó<°OÓ&~>Ñ$‰+©c�1ñ�ì)¢�ì4¥ <ñ)¢I�iñLÜ�è µjþKÉ8K1
!ä\%M& ¼�í  

 8+F�8+F�8+F�8+F� 

=ó<°OÓ&~>Ñ$‰IƒPiI�8+F��è µjþKÉ8K1
!ä\%M& ¼�í 



 

 A`;�A`;�A`;�A`;�   

\Ê: )·  GeoGebra  ¼A`;�&y8¾ •L½8�"Ë4¥\a15I�)¥KÉ?d�í   
 

5˜ šPù)¥%ÏI�!Š3ž!ÜQý!ë$‰ •8�"Ë4¥\a15I�A`;��è)·.�I�.û2¶\%M& ¼�è37&~!t5–.)$�

&œLÀ�ì8�"Ë4¥\a15I�NS)œ%Ïh"[ <�.ž"Ë , <�+¶"Ë ] �è !t&Y A`;� I�.{15   (!tqmGúO¯CI(=

!Ü)�í  
 

\Ê: 37&~CI!Š3ž8�"Ë4¥\a15!ë$‰A`;�  (&R\�  A`q¯&‚f�%.SŒZ÷; &R\�<°OÓ  jþKÉ / 

i@X^Dø!…).  
 

A`;�I�!ÜQý&~CIZ10äI�Oä.œ!ÜQý4¥I‡.œ8K16<¨a‡(&R\� 8�"Ë4¥\a15I� .û2¶)�í   

 \a15\a15\a15\a15 

=ó<°OÓ&~!ë$‰ …  

�   ˜qmh"I�\a15   

�  #øPi>Dh"I�\a15   

�  #øIƒPih"I�\a15   

�  #ø& d^h"I�\a15   

�  +©c�1ñI�4Ï9˜#ö\a   
 

4Ï9˜I�\a15NS)œcŒhß8K0 $¿ 180°�è!Õ!ï&~!t)·\a15I� .û2¶.œ]�8H*Ù ¼\¼.)#Ð\À#¹\a

�ä+¶8K180°I�\a�å �í  

 5–.)\a5–.)\a5–.)\a5–.)\a  

qmc�#øqm A�ì  B �è µ8K.œ]�8H*Ù ¼aÇ#ô\a15I�+¶.ž�è=ó<°OÓ!ë$‰qmC &Y\a15� , $� ¼  

� CI\a ABC�í   

3.2.11 jþKÉ4¥i@X^Dø!…jþKÉ4¥i@X^Dø!…jþKÉ4¥i@X^Dø!…jþKÉ4¥i@X^Dø!…R3OÓR3OÓR3OÓR3OÓ 

 jþKÉ4¥i@X^Dø!…R3OÓjþKÉ4¥i@X^Dø!…R3OÓjþKÉ4¥i@X^Dø!…R3OÓjþKÉ4¥i@X^Dø!…R3OÓ 

)·Pù)¥%Ï5˜ • šA`q¯�è.À9’!ë$‰ •"š&~!tjþKÉ4¥i@X^\À+©Dø!…I�:Çc�8H*Ù�í]Z37)·.œ

]�8H*Ù ¼5–.))·=óR3OÓ#öI�Dø!…�í 



 

3.2.12 a[`pa[`pa[`pa[`p   

a[`pa[`pa[`pa[`p  

]Zqmc� •"š9’i7Væqm A R›^�I�qm B �èCÅ2�qmc�A�è.À9’Gú$‰ B I�a[`p�í  
 

\Ê: qm A 4XCI •Pi*�Dø!… ™ Ú •qm ("�,��ö  IƒPi�ìPi>D�ì)¢ )�í   

NS"�:  

�  )·5–!s$¦ ¼aÇ#ô  f(x) = x^2 – 2 x – 1 

�  )· x-a‡ ™%/ •"š8?I�qm A (&R\�<°OÓ  8?qm; &R\�5–!s  Point) 

�  !ë  B = (x(A), f’(x(A)))   

�  c�7V<°OÓ  a[`p �è  µ",1�qmc� B '�  A 

�  ?NVæx-a‡5e9‚qm A �è]Z\O.nqm B ?NVæ$�a[`pPiR›%dI�8H1ž 

3.2.13 1
!ä^�6j1
!ä^�6j1
!ä^�6j1
!ä^�6j   

 š$¦I�1
!ä^�6jbøG·8Kqm�ìIƒPi�ì)¢eŸ9•Pi�ì+©c�1ñT–)¥DÖ�í   

qm.œLÀqm.œLÀqm.œLÀqm.œLÀ 

l%#×qmc�\�!ë.œLÀI�Dø!…�èCÅ2�qmc�.œLÀ ¼2R�í  

 Pi.œLÀPi.œLÀPi.œLÀPi.œLÀ  

l%#×qmc�\�!ë.œLÀI�Dø!…�èCÅ2�qmc�.œLÀa‡�í  

 8ZaØ8ZaØ8ZaØ8ZaØ 

l%#×qmc�\�!ë8ZaØI�Dø!…�è$�qmc�8ZaØ ¼2R�èi72�37&~)·.œ]�8H*Ù ¼5–.)8ZaØ\a�í  

 1�LŠ1�LŠ1�LŠ1�LŠ  

l%#×qmc�\�!ë1�LŠI�Dø!…�èCÅ2�qmc�1�LŠ& d^�í  

!ÇP½!ÇP½!ÇP½!ÇP½ 

l%#×qmc�\�!ëP½7ÍI�Dø!…�è$�qmc�P½7Í ¼2R�èi72�37&~)·.œ]�8H*Ù ¼5–.)P½7Í"œF��í 
 



 

3.2.14 8�-æ8�-æ8�-æ8�-æ  

8�-æ8�-æ8�-æ8�-æ����

37&~!tG·=ó<°1ž)·1
!ä\%M& ¼G±G®ië3Ú8�-æ�ì%d3Ú8�-æ�ì4¥LATEX 8�.�1ž �í �

�  )·Pù)¥%Ï ¼5˜ • šA`q¯�è&�&~8?+-8�-æ8H*Ù�í  

�  qmc�:_qm�è&�&~)·=óqm ™8?+-8�-æ8H*Ù�í.  
 

CÅ2�37&~)·i72�jþKÉI�.œ]�8H*Ù ¼aÇ#ô8�-æ  

\Ê: 37&~!tG·Dø!…&œLÀ"�G±G®%d3Ú8�-æ�í  
 

aÇ#ôaÇ#ôaÇ#ôaÇ#ô &~SŒI�aÇ$‰Oß:+&~SŒI�aÇ$‰Oß:+&~SŒI�aÇ$‰Oß:+&~SŒI�aÇ$‰Oß:+ 

”b¨8¾ië3Ú8�-æ” b¨8¾ië3Ú8�-æ 

”A qm16< ̈ = ” + A A qm16< ̈ = ( 3.05, 2.54 ) 

”Pi>D a = ” + a + ”cm” Pi>D a = 5.87 cm 
 

8�-æI�!ÜQý&~SŒ8¾Z10äI�Oä.œ"Ë�è4¥I‡.œ8K16<¨OŠ(&R\�8�-æ I�  .û2¶ ).  

LaTeX 8�.�1ž8�.�1ž8�.�1ž8�.�1ž  

)·  GeoGebra 37!5&~.z8�.�1ž , )·8�-æ<°OÓI�.œ]�8H*Ù ¼%•c��÷ LaTeX 8�.�1ž �ø�è µ

!t LaTeX]-?daÇ#ô37I�8�.�1ž�í  

)·=ó\rdZ •!*d\\�I�  LaTeX 5–!s�èUt37i•\�9ƒ+©_V\™]Z&RR’ •!* LaTeX ]98•8�!…�í   
 

LaTeX ]-?d]-?d]-?d]-?d  aÇ$‰Oß:+aÇ$‰Oß:+aÇ$‰Oß:+aÇ$‰Oß:+ 
a \cdot b ba�  

\frac{a}{b} 
b
a

 

\sqrt{x} x  
\sqrt[n]{x} n x  
\vec{v} v

�
 

\overline{AB} AB  
x^{2} 2x  
a_{1} 1a  
\sin\alpha + \cos\beta �� cossin �  

\int_{a}^{b} x dx �
b

a
xdx 

\sum_{i=1}^{n} i^2 � �

n

i
i

1

2  



 

3.2.15 )¥DÖ)¥DÖ)¥DÖ)¥DÖ 

 6a#ô)¥DÖ6a#ô)¥DÖ6a#ô)¥DÖ6a#ô)¥DÖ  

=ó<°OÓ&~"*378K!ë)¥8Ñ%/#ô)¥DÖ�í 

�  )·Pù)¥%Ï ™5˜ • š�è=óqm9’4ŸCI)¥DÖI�0u š\a�í   

�  qmc�:_qm�è!t5–.)=óqmCI)¥DÖI�0u š\a�í  

CÅ2�$‰F•=#:×h�'îI�.œ]�8H*Ù�è37)·=óc�7V\�6a#ôI�)¥=#�í  

3.2.16 )¥DÖI�.û2¶)¥DÖI�.û2¶)¥DÖI�.û2¶)¥DÖI�.û2¶   

!ÜQý!ÜQý!ÜQý!ÜQý  

)¥DÖI�!ÜQý&~SŒ8¾8¾Z10äI�Oä.œ!ÜQý�è4¥I‡.œ8K16<¨OŠ(&R\�)¥DÖI�  .û2¶ )�è2�R”&~bž

bÝ5–.)9•+© ˜"šj‘qm"�.�4Ÿ�èb¨&~6_"*379ƒ1×2¶)¿P½ 7Í�ì8ZaØ�ìG©T‚4ü9•)¥DÖ�í  
 

�  \a 1. ()¥DÖI�0u š\a!ÜQý)  

�  \a 2.  ()¥DÖI�&‚ š\a!ÜQý )   

\Ê: =ój‘qm&y9˜H�\a 1 #×\¼.)8Ñ4ÜSŒ\¼.)�è37&~!tG·.�"�66$Å)¥DÖ.{15�í   

�  \a 4.  ()¥DÖI�0u ™\a!ÜQý)  

\Ê: =ó\a&y9˜H�\a 1 0•!�#×\¼.)8Ñ4ÜSŒ\¼.)�è37&~!tG·.�"�66$Å)¥DÖmg15�í  

\Ê:!5&R\� Corner 5–!s�í  
 

NS"�: 

^"4 " 8?+- ˜"šqm A, B, '�  C "�61\•j‘qmI�2�jŽ�í   

�  \¼.)qm A CI)¥DÖI�M» •j‘qm�èqm B CI)¥DÖI�M»!�j‘qm�è!t  LŠ%d 0t$�5e%dqm

A &Y B �è37&~!t\O.n)¥DÖ9’2•qK^�%¥�í  

�  \¼.)qm A CI)¥DÖI�M» •j‘qm�èqm C CI)¥DÖI�M»)jj‘qm�è µ\O.n)¥DÖ9’2•qK^�

%¥�í  

�  9•2��è\¼.)b¨ ˜"šj‘qm�è µ\O.n5e%db¨!*qm9’,�!ä4ü9•)¥DÖ�í   
 

370•P"Iš$¿,�!ä2�jŽ)¥DÖI�+¶.ž'�!ÜQý�èUt373‚.–)¥DÖhÓVæ8Kqm A  µ\¼.)$�.{15CI

3�èmg15CI4 (=!Ü8Ñ�è37&~!ë š$¦\¼.)�ö  
 

�  \a 1: A  

�  \a 2: A + (3, 0)  

�  \a 4. A + (0, 4)  



 

\Ê: F•)·Ut37!t  LŠ%d 0t$�5e%dqmA �è37I�)¥DÖ.–9’P<5•$�+¶.ž�í  

S[8þ)¥S[8þ)¥S[8þ)¥S[8þ)¥ 

37&~!t\¼.)S[8þ)¥ (&R\�)¥DÖI�  .û2¶ )�èS[8þ)¥9’7Í)·16<¨a‡I�2�iñ�è £C°?dG·A`q¯4¥

$�!e"�qmc��í  

\Ê: =Á7È^�)¥DÖI�S[8þ\¼.)�è2- d\8?.)R8  %.SŒZ÷ ¼c�7V .û2¶�í   

bž8•15bž8•15bž8•15bž8•15  

37&~!t\¼.))¥DÖI�bž8•15 (0 % $¿ 100 %)�è^")·.�2�iñI�Dø!…4¥16<¨a‡&~!tIš2&$¿  (&R

\�)¥DÖI�  .û2¶)�í   
  
 



 

4: aÇ#ô!r8�1žaÇ#ô!r8�1žaÇ#ô!r8�1žaÇ#ô!r8�1ž  

)·9»Mo ¼4 " .–\rdZ)· GeoGebra ¼,�!ä"�G·f�Is8?+-4¥"}7ÈDø!…�í   

4.1  •T»j—Jt •T»j—Jt •T»j—Jt •T»j—Jt   

!rZ÷8�"Ë�ì16<¨�ìTy^�Dø!…4¥4X^�Dø!…I�!r8�1žcŒ9’jþKÉ)·0uc�I��÷!r8�\%M&�ø ¼�í

Ty^�Dø!… µ œ8¾GÀ$�!eDø!…4Ï1‰<Z$‰"�I�, 4Ï!t &~[:Iƒ649ƒ7È�í �
 

37&~)·GeoGebra ¼�è"�G·\%M&1$cwI��÷5–!s$¦�ø "�Iƒ64aÇ#ô!r8�1ž (&R\� Iƒ64aÇ#ô; &R

\�  5–!s)�í  
  

\Ê: H�37)·5–!s$¦  ¼aÇ#ôDø!…I�.)R82��è •.)\�5˜ š Enter f��í  

4.1.1 7È^�!rZ÷"Ë7È^�!rZ÷"Ë7È^�!rZ÷"Ë7È^�!rZ÷"Ë   

Ty^�Dø!…&~Iƒ64!ë7È^��è4X^�Dø!…$Ö&µ�í37&~!t"}7ÈDø!…"Ë�è)·5–!s$¦  (&R\�  Iƒ64aÇ

#ô)  ¼aÇ#ô8?"Ë!t\�.zT™"Ë�í  
 

NS"�: Ut373‚7È^�8�"Ë a = 3, )·5–!s$¦aÇ#ô  a = 5 �è µ 5˜ š Enter f��í  
 

\Ê:37!5&~)·!r8�\%M& ¼I�!Š •"šDø!… ™5˜  A`q¯&‚f�%.SŒZ÷�èCÅ2�d\8?.)R8  �í   

4.1.2 %dGú%dGú%dGú%dGú 

c�7V<°OÓ  LŠ%d�è$�qmc�8�"Ë4¥\a15�èCÅ2�5˜ š + 4¥ – f��è.À&~b²Q�7È^�8�"Ë4¥\a

15�í   
 

5˜!Þb¨!*f�I�$� ¼ Ú •�è^"37&~!ë $‰%dGú�í 

NS"�: UtqmI�16<¨8¾$¸G·8�"Ëk 4ÏN&$‰"�I��è.À#^ P = (2 k, k), $ÖH�k b²Q�7È^�8Ñ�èqm

.À9’?NVæIƒPiLŠ%d�í 
 

37c�7V  LŠ%d0t$��èCÅ2�G·8H& f�LŠ%d!Š!äTy^�Dø!…�í (&R\�  %dGú; &R\� LŠ%d0t

$� ).  

\Ê: 37&~"�G·Dø!…I�.û2¶.œ]�8H*Ù]N8�bí+-"Ë�í   
 



 

2z6�?d: 

�  Ctrl +8H& f��ö&~^"37 •=°`‚ 10 "š(=!Ü�í  

�  Alt +8H& f��ö&~^"37 •=°`‚ 100"š(=!Ü�í  
 

\Ê: 37 î&~"�G·  + 4¥ – f�LŠ%dIƒPi ™I�qm(&R\� %dGú)�í   

4.2 Iƒ64aÇ#ôIƒ64aÇ#ôIƒ64aÇ#ôIƒ64aÇ#ô  

GeoGebra &~!tXäF•8�"Ë�ì\a�ìqm�ì& d^�ìPi>D�ìIƒPi�ì)¢eŸ9•Pi�ì$Œ8��ì'�&R8�9•Pi , 

4 " .–]98•,�!ä$¸G·�÷5–.)$¦�ø$�6¼cÜ16<¨4¥8HLš1žaÇ#ôb¨!*Dø!…�í �
 

\Ê:37!5&~)·Dø!…&œLÀ ¼"�G·�÷ š<¨�ø�è"�,� : aÇ#ôA_1 4¥ s_{AB} &~!t2&$¿A1 

 4¥ SAB �í  

 

4.2.1 8�"Ë'�\a158�"Ë'�\a158�"Ë'�\a158�"Ë'�\a15   

 

NS"�: aÇ#ô r = 5.32 �è  379’2&$¿ r �í  

\Ê: ,�:+\�G·$¿:_!*8�.�0Ç8��è,�)¢&÷F� � 4¥.³5X8� e�è37&~$¸G·5–!s$¦&‚c�I� š5X1ž

c�(=�í  
 

\a&~�÷°�ø  4¥�÷rad�ø  aÇ#ô�è0Ç8� �  .œ1Â15"Ë2�,�G·�è î&~!tG· pi aÇ#ô�í 
 

NS"�: \a  �  &~G·158�(�  = 60 °) 4¥1Â15 (�  = pi/3)  aÇ#ô�í 
 

\Ê: GeoGebra G·1Â15!ë4Ï9˜I�#öcwbÚN&�è�÷ °�øb¨"šMµXî&y8¾!rZ÷�÷ � /180�øb¨"š0Ç8�

I�0ÇG·MµXîR›0•�í   

A`;�'�8H& f�A`;�'�8H& f�A`;�'�8H& f�A`;�'�8H& f�   

 •"š�÷8�"Ë�ø4¥�÷\a15�øI�Ty^�Dø!…&~)·1
!ä\%M& ¼!t�÷A`;��ø"�Z÷KÉ (&R\�<°OÓ 

A`;� )�è37!5&~"�G·8H& f�)·1
!ä\%M& ¼7È^��÷8�"Ë�øT–�÷\a15�øDø!… (&R\� %dGú)�í  

hß$Å8�"ËNS)œhß$Å8�"ËNS)œhß$Å8�"ËNS)œhß$Å8�"ËNS)œ 

!ï&~!t5–.) •"š�÷8�"Ë�ø4¥�÷\a15�øI�Ty^�Dø!…I�8�"ËNS)œ�í (&R\�  .û2¶.œ]�8H*Ù)�è

=ó%Ïh"!5&~G·8K  A`;� �í   
 



 

,�:+:_�÷\a15�ø8¾ •"š4X^�Dø!…�è$Ö37&~5–.).�8¾&µ&~!t^�4Ÿ�÷#¹\a�ø�ä+¶8K 180 15

I�\a�å�í (&R\�.û2¶.œ]�8H*Ù ). 

���������������������������������������� qm'�& d^qm'�& d^qm'�& d^qm'�& d^  ��������

qm'�& d^&~!tG·Iƒ\a16<¨4¥<�16<¨"�aÇ#ô (&R\�8�"ËT–\a15)�í �
 

\Ê: U€8��÷+¶.z�ø&œLÀ!rZ÷�÷qm�ø, �÷.ž.z�ø&œLÀ!rZ÷�÷& d^�ø �í  
 

NS"�:  

�  UtG·Iƒ\a16<¨�è]Z !t  P = (1, 0)  or v = (0, 5) aÇ#ôqm P 4¥& d  ̂ v�í  

�  UtG·<�16<¨�è]ZaÇ#ô P = (1; 0°)  4¥ v = (5; 90°) �í  

4.2.3 IƒPiIƒPiIƒPiIƒPi   

IƒPi&~!tG·�÷8HLš1ž�ø4¥�÷&R8�1ž�ø"�aÇ#ô�í)·b¨#øL½3T?P š , !�#×.)R8bÝI�^�8�I�&~

"�G· ("�,��ö8�"Ë�ìqm�ì& d^ )�í  

\Ê:IƒPi&œLÀ2�iñj—%/ ™�÷$!Xî�ø(:)�í  
 

NS"�:  

�  aÇ#ô g : 3x + 4y = 2  �è&~!t2&$¿IƒPi g �í   

�  #×.)R8&R8� t (,��ö t = 3 )�è$�aÇ#ô g : X = (-5, 5) + t (4, -3) �í  

�æ?w3ž�ö ™1ž ¼�èt '�  (4,-3)  Úh"9˜ •"š�÷M	I��ø œ&~I•Gô�è&µ$Ö9’$‰F•e¾]3\™

2þ�í&u+¥�è^�8�&œ&ySŒG·�÷X�ø�è"�G·$�!e^�8�&œ�è GeoGebra&y9’0ú!ïN&$‰&u

+¥ •"š�÷qm�ø4¥�÷& d^�ø�í   

�  #×.)R8&R8� m = 2  '�  b = -1 �èCÅ2�aÇ#ô g: y = m x + b �í  

�æ?w3ž�ö ™1ž ¼�èm '�  x  Úh"9˜ •"š�÷M	I��ø œ&~I•Gô�í  

16<¨a‡I�16<¨a‡I�16<¨a‡I�16<¨a‡I� 5–!s&œ�ö5–!s&œ�ö5–!s&œ�ö5–!s&œ�öxAxis T–T–T–T– yAxis 

)·"�G·5–!s8Ñ�è#ø16<¨a‡I�&œLÀ$•$´CI xAxis '�  yAxis�í  

NS"�: )·5–!s$¦ ¼aÇ#ô  Perpendicular[A, xAxis]  &~!ë$‰b©bÝqmA  µ*�Iƒ8K x a‡

I�*�IƒPi�í   

���������������������������������������� )¢eŸ9•Pi)¢eŸ9•Pi)¢eŸ9•Pi)¢eŸ9•Pi  ��������

)¢eŸ9•Pi&~!tG· � x '� � y I�!�#Ò!�=°8HLš1ž"�aÇ#ô , 8HLš1ž[piñ î &~!t"�G·!�#×.)R8bÝ



 

I�^�8�&œLÀ("�,��ö 8�"Ë�ìqm�ì& d^ )�íaÇ#ô)¢eŸ9•PiI�8HLš1ž8Ñ�è!ï&~&›8Ñ5–.).�I�&œ

LÀ�è&y\�!ï"�G·�÷&œLÀ �� 8HLš1ž�øb¨<²"š:Ë1ž.À&~!t�í �
 

NS"�: 

�  <ñ)¢ a: a: 9 x^2 + 16 y^2 = 144 

�  ih9•Pi  b: b: 9 x^2 – 16 y^2 = 144 

�  5ZDøPi c: c: y^2 = 4 x 

�  )¢  d:  d: x^2 + y^2 = 25 

�  )¢ e:  e: (x – 5)^2 + (y + 2)^2 = 25 
 

\Ê: Ut37!�#×.)R8#ø&R8��÷  a = 4   £  b = 3  �ø�è  37&~aÇ#ô<ñ)¢CI 

�÷  a: b^2 x^2 + a^2 y^2 = a^2 b^2 �ø�í  

���������������������������������������� $Œ8�$Œ8�$Œ8�$Œ8���������

37&~!tG·0•9˜I�^�8� 4¥$Œ8�"�aÇ#ô •"š8?I�$Œ8��í �
  

NS"�: 

�  $Œ8� f:    f(x) = 3 x^3 – x^2 

�  $Œ8�g:    g(x) = tan(f(x)) 

�  9¹'�&œ Ú$Œ8�:   sin(3 x) + tan(x) 
 

)·�÷8�.�bÚN&�øb¨ •MoNO ¼�è9˜4Ï9˜#ö1‰$Œ8��ä"�,��ö  sin, cos, tan)I�]�O¿ ]98• (&R\� 

8�.�bÚN&)�í  
 

)·  GeoGebra  ¼37&~G·5–!s>Ñ$‰$Œ8�I�LÜ$• '�  2=$• �í   
 

37&~G·f’(x)  4¥ f’’(x) ,…>Ñ$‰f(x) I� •=°2=$•T–!�=°2=$•�í  
 

NS"�: l%#×.)R8$Œ8�f(x) = 3 x^3 – x^2 �èCÅ2�37&~aÇ#ô 

g(x) = cos(f’(x + 2)) .)R88?I�$Œ8� g�í  
 

9ƒbÁ •=ô)¿, $Œ8�&~G· •& d^"�!ë1�LŠ (&R\�5–!s  1�LŠ), R› £,�:+ •"š$Œ8�8¾Ty^�Dø!…

I�]��è!ï î&~G·A`q¯"�LŠ%d.� (&R\�<°OÓ LŠ%d)�í �
 



 

hß$Å$Œ8�%Ïh"hß$Å$Œ8�%Ïh"hß$Å$Œ8�%Ïh"hß$Å$Œ8�%Ïh" 

,�:+\�hß$Å$Œ8�I�.)R8*n , ]Z"�G·5–!s Function  (&R\�5–!s $Œ8�).  

4.2.6 Dø!…iU&—Dø!…iU&—Dø!…iU&—Dø!…iU&— 

+¶5{Xî&~!tG·"�.)R8%”&º •!*Dø!…I�iU&—  ("�,��ö  qm�ìPi>D�ì)¢ )�í  
 

NS"�:  

�  L = {A, B, C}  CI%”&º ˜qmA, B, C I�iU&—�í  

�  L = {(0, 0), (1, 1), (2, 2)} CI%”&º ˜"š9¹'�&œqmI�iU&—�í  

4.2.7 8�.�bÚN&8�.�bÚN&8�.�bÚN&8�.�bÚN&  

GeoGebra9˜ š$¦&“1žbÚN&: 
 
 

bÚN&bÚN&bÚN&bÚN& aÇ#ôaÇ#ôaÇ#ôaÇ#ô 

%/?d + 

@ª?d - 

 ç?d * 4¥ �÷M	I�f��ø  

#öLÜ * 4¥ �÷M	I�f��ø  

hó?d / 

=°8H ^ or 2 

i� ç  ! 

Gamma $Œ8� gamma( ) 

$½Xî ( ) 

\—N&:_qmI�x-16<¨ x( ) 

\—N&:_qmI�y-16<¨ y( ) 

Oä.œ"Ë abs( ) 

=ò_/Xî sgn( ) 

h�:ÈXî  sqrt( ) 

MZ8H:È cbrt( ) 

!�8��ä  0 $¿ 1  Úh"�å  random( ) 

5–8�$Œ8� exp( ) 4¥ � x 

TyCÅ.œ8�  ln( ) 4¥ log( ) 



 

bÚN&bÚN&bÚN&bÚN& aÇ#ôaÇ#ôaÇ#ôaÇ#ô 

.œ8��ä!t  2 CI1$�å ld( ) 

0ÇG·.œ8��ä!t 10CI1$�å lg( ) 

k§1µ cos( ) 

=ò1µ sin( ) 

=ò$– tan( ) 

&\k§$– acos( ) 

&\=ò1µ asin( ) 

&\=ò$– atan( ) 

ih9•k§1µ  cosh( ) 

ih9•=ò1µ sinh( ) 

ih9•=ò$– tanh( ) 

&\ih9•k§1µ  acosh( ) 

&\ih9•=ò1µ e asinh( ) 

&\ih9•=ò$– atanh( ) 

.ž4¥MØ8K Ú9•+¶8�8� floor( ) 

+¶4¥MØ8K Ú9•.ž8�8� ceil( ) 

)j5÷!##ô  round( ) 

 

NS"�:  

�  A '� B  ¼qmM &~!t,�=óaÇ#ô�ö M = (A + B) / 2 �í  

�  & d^ v I�h�15&~G·  sqrt(v * v) "�\—N&�í   
 

\Ê: )· GeoGebra ¼�èqm'�& d^ î&~!tIƒ64G·"�\—N&�í �

4.2.8 0’:&^�8�0’:&^�8�0’:&^�8�0’:&^�8�  

)· GeoGebra ¼37&~"�G·0’:&^�8�  “true” T– “false”�í  
 

NS"�: )·5–!s$¦ ¼aÇ#ô  a = true  4¥ b = false  µ5˜ š Enter f��í  

:Çc�8H*Ù&Y8H& f�:Çc�8H*Ù&Y8H& f�:Çc�8H*Ù&Y8H& f�:Çc�8H*Ù&Y8H& f� 

TyGÀI�0’:&^�8�)·Pù)¥%Ï ¼�èG·:Çc�8H*ÙI�8H1ž"�&×F•  (&R\�<°OÓ G·:Çc�8H*ÙjþKÉ4¥

i@X^Dø!…R3OÓ)�è$¸G·8H& f�37!5&~)·Pù)¥%Ï ¼7È^�0’:&^�8� (&R\�%dGú).   



 

4.2.9 0’:&bÚN&0’:&bÚN&0’:&bÚN&0’:&bÚN& 

37&~)· GeoGebra ¼"�G·0’:&bÚN&�ö 
 
 bÚN&bÚN&bÚN&bÚN& NS"�NS"�NS"�NS"� a b I�jí*�I�jí*�I�jí*�I�jí*�  

MØ8K �2 or == a �2 b 4¥ a == b 
8�"Ë , qm, IƒPi , )¢eŸ

9•Pi  

 œMØ8K �  or != a �  b 4¥ a != b 
8�"Ë , qm, IƒPi , )¢eŸ

9•Pi  

.ž8K < a < b 8�"Ë  

+¶8K > a > b 8�"Ë  

.ž4¥MØ8K 	  or <= a 	  b 4¥ a <= b 8�"Ë  

+¶4¥MØ8K 
  or >= a 
  b 4¥ a >= b 8�"Ë  

 £  �  a �  b 0’:&^�8�  

4¥ �  a �  b 0’:&^�8�  

ií  ¬ or ! ¬a 4¥ !a 0’:&^�8�  

1�ZÛ8K 
ø�� a 
ø b IƒPi  

*�Iƒ8K  �x�� a �x b IƒPi  

������������  5–!s5–!s5–!s5–!s  ����

4 " &~!t"�G·�÷5–!s�ø"�G±G®8?Dø!…4¥"}7ÈDø!…�í �
 

"�,� : >Ñ#øIƒPig '� h I�!3qm8Ñ�è&~aÇ#ô�ö�
S = Intersect[g,h]   

(&R\� Intersect5–!s).  
 

\Ê:Dø!…&œLÀ&~"�G· š<¨: "�,� aÇ#ôA_1 4¥s_{AB} &~2& A 1 4¥ S AB �í   

4.3.1  •T»5–!s •T»5–!s •T»5–!s •T»5–!s   

Relation  

Relation[object a, object b] : jþKÉ •\™2þ:Õ^"4 " 2&Jt a '� b  Úh"I�hk"Q�í �

\Ê: =ó5–!s^"4 " 2&Jt8¾&µ •qm)· •IƒPi ™�ä4¥ •)¢eŸ9•Pi ™�å�ì •IƒPi8¾&µ$–8K •)¢

eŸ9•Pi�ì4¥ •Iƒ Pi8¾&µT– •)¢eŸ9•PiI‡!3 , #øDø!…8¾&µI‡MØ�í�



 

Delete  

Delete[ Dø!… a] : $¹hó •Dø!…� &Y4Ï9˜GÀ.�G±G®I�-ßDø!…�í�

Element 

Element[ iU&— L, 8�"Ë  n] : L iU&— ¼I�M»n "š#Ò!…�í 

4.3.2  0’:&5–!s0’:&5–!s0’:&5–!s0’:&5–!s  

If[ ;,!…1ž, a, b] : Ut;,!…1žCII®8Ñ�è&~2&a, CI"Ö8Ñ&~2&b�í  

If[ ;,!…1ž, a] : Ut;,!…1žCII®8Ñ�è&~2&a, CI"Ö8Ñ$Ö\%CI9¹.)R8Dø!…�í  

4.3.3 8�"Ë5–!s8�"Ë5–!s8�"Ë5–!s8�"Ë5–!s   

h�15h�15h�15h�15  

Length[ & d^ v] : & d^vI�h�15 �
 

Length[ qm A] : A T–&.qmI�`liq   

Length[ $Œ8� f, 8�"Ë  x1, 8�"Ë  x2] : f $Œ8�)¥1ñ2-x1 $¿ x2  Úh"I�h�15  

Length[ $Œ8� f, qm A, qm B] : f $Œ8�)¥1ñ2-)¥1ñ ™I�qmA $¿qm B  Úh" I�h�15  

Length[ 9•Pi  c, 8�"Ë  t1, 8�"Ë  t2] :9•Pi  c 2-8�"Ë  t1 $¿ t2  Úh"I�h�15  

Length[ 9•Pi  c, qm A, qm B] : 9•Pi  c 2-9•Pi ™I�qm A $¿qm B  Úh" I�h�15  

Length[ iU&— L] : L iU&—I�h�15(iU&—I�#ÒO¯"š8�) 

iñLÜiñLÜiñLÜiñLÜ 

Area[ qm A, qm B, qm C, ...] :� qmA, B, C, …4Ï)œ4ŸI�+©c�1ñiñLÜ�

Area[ )¢eŸ9•Pi c] : )¢eŸ9•Pi c I�iñLÜ ()¢4¥<ñ)¢) 

`liq`liq`liq`liq  

Distance[ qm A, qm B] : A '� � B qmh"I�`liq �

Distance[ qm A, IƒPi  g] : qm� A $¿IƒPi � g I�`liq �

Distance[ IƒPi  g, IƒPi  h] : IƒPi � g '� � h h"I�`liq�í �

� ?w3ž�ö I‡!3I�Pih"I�`liqCI 0�í   

<°8�<°8�<°8�<°8�  

Mod[ 8�"Ë  a, 8�"Ë  b] : a hó!t  b I�k§8�  



 

8�8�hó?d8�8�hó?d8�8�hó?d8�8�hó?d  

Div[ 8�"Ë  a, 8�"Ë  b] : a hó!t  b I�'Õ8��ä8�8��å  

8+F�8+F�8+F�8+F� 

Slope[ IƒPi  g] : IƒPi g I�8+F��í  

\Ê: =ó5–!s9’&›8ÑGú$‰ •"š�÷8+F� ˜\a1ñ�ø � (&R\�.û2¶.œ]�8H*Ù )�í   

9•F�9•F�9•F�9•F�  

Curvature[ qm A, $Œ8� f] : $Œ8�f )·qm A I�9•F�  

Curvature[ qm A, 9•Pi  c] : 9•Pi c )·qm A I�9•F�  

%Ù2 %Ù2 %Ù2 %Ù2   

Radius[ )¢  c] : )¢  c I�%Ù2  

&÷h�&÷h�&÷h�&÷h� 

Circumference[ )¢eŸ9•Pi c] : )¢eŸ9•Pi c I�&÷h� ()¢4¥<ñ)¢) 

Perimeter[ +©c�1ñ p] : +©c�1ñ p I�&÷h� �

&R8�&R8�&R8�&R8� 

Parameter[ 5ZDøPi p] : 5ZDøPi� p I�&R8� (A%Pi'�Cµqmh"I�`liq ) 

 Êa‡%Ùh� Êa‡%Ùh� Êa‡%Ùh� Êa‡%Ùh�  

FirstAxisLength[ )¢eŸ9•Pi c]:  )¢eŸ9•Pi� c I�h�a‡%Ùh�4¥_:a‡%Ùh��

$þa‡%Ùh�$þa‡%Ùh�$þa‡%Ùh�$þa‡%Ùh� 

SecondAxisLength[ )¢eŸ9•Pi c] : )¢eŸ9•Pi� c I�J|a‡%Ùh�4¥$�aja‡%Ùh��

Excentricity  

Excentricity[ )¢eŸ9•Pi c] : )¢eŸ9•Pi� c I�iq2RF� �

� ]þR”\ÊdZ�ö Excentricity 8¾"še¾-æ�è=òKII�5‹-æ4XCI
������������

LÜ$•LÜ$•LÜ$•LÜ$• 

Integral[ $Œ8� f, 8�"Ë  a, 8�"Ë  b] : \—N&f(x) 2- � a $¿� b I�iñLÜ�äLÜ$•�å�í �

\Ê:=ó5–!s9’&›8ÑGú$‰$Œ8�T–X a‡h"I�iñLÜ�í �

Integral[ $Œ8� f, $Œ8� g, 8�"Ë  a, 8�"Ë  b] : \—N&2- a $¿ b  Úh"�è f(x) T–

g(x) 4Ï+ÍI�iñLÜ �í  



 

\Ê: =ó5–!s î&~Gú$‰f '�  g $Œ8� Úh"I�iñLÜ�í   

\Ê: &R\�  œ.)LÜ$• 

 š'� š'� š'� š'�  

LowerSum[ $Œ8� f, 8�"Ë  a, 8�"Ë  b, 8�"Ë  n] : $Œ8�f )· [a,b] %Ïh"!t n "šh�;,%Ï>Ñ

$‰I�iñLÜ š'� �í  

\Ê:� =ó5–!s9’&›8ÑPù$‰b¨!* š'�I�h�8H1ñ�í   

 ™'� ™'� ™'� ™'�  

UpperSum[ $Œ8� f, 8�"Ë  a, 8�"Ë  b, 8�"Ë  n] : $Œ8�f )· [a,b] %Ïh"!t � n "šh�;,%Ï

>Ñ$‰I�iñLÜ ™'��í �

\Ê: =ó5–!s!5&~Pù$‰b¨!* ™'�I�h�8H1ñ�í   

b|!rb|!rb|!rb|!r  

Iteration[ $Œ8� f, 8�"Ë  x0, 8�"Ë  n] : 

.–  x0d\[–!r#ô f $Œ8�n =° �è î.À8¾\—N&f(f(f(…f(x0))))   

NS"�: )·.)R8  f(x) = x^2   Ú2��è  Iteration[f, 3, 2]  5–!sI�Oß:+CI  
(32)2 = 81 

9•+¶9•.ž"Ë9•+¶9•.ž"Ë9•+¶9•.ž"Ë9•+¶9•.ž"Ë  

Min[ 8�"Ë  a, 8�"Ë  b] : 5–a '�  b  ¼a’.žR”  

Max[ 8�"Ë  a, 8�"Ë  b] : 5–a '�  b  ¼a’+¶R” 

$•qm>c$•qm>c$•qm>c$•qm>c 

AffineRatio[ qm A, qm B, qm C] : 5–$�Pi ˜qm A, B, C I��èUt!t A CI 0�è B CI 1�è

$ÖC qm4Ï)·!ÜQýI�16<¨  

!3>c!3>c!3>c!3>c 

CrossRatio[ qm A, qm B, qm C, qm D] : 5–$�Pi)jqm A, B, C, D I�!3>c � , $� ¼ �  = 
AffineRatio[B, C, D] / AffineRatio[A, C, D] 

4.3.4 \a15\a15\a15\a15 

\a15\a15\a15\a15 

Angle[ & d^ v1, & d^ v2] : v1 '�  v2#ø& d^h"I�+Í\a (!Z8K0 $¿ 360°)  

Angle[ IƒPi  g, IƒPi  h] : #øIƒPi Ú8H& & d^h"I�+Í\a (!Z8K0 $¿ 360°) 



 

Angle[ qm A, qm B, qm C] : BA '� � BC h"I�+Í\a (!Z8K0 $¿ 360°), B CIj‘qm �

Angle[ qm A, qm B, \a15 � ] : !tPi>D AB CI,Zc� �èGú$‰+¶.žCI� I�\a�í   

\Ê: .�9’&›8ÑGú$‰GÀB qmaØ%d$‰"�I�&u •"šqm�í 

Angle[ )¢eŸ9•Pi c] :)¢eŸ9•Pi c  Êa‡I� aØ\a(&R\�5–!s  Axes)  

Angle[ & d^ v] : x-a‡$¿& d  ̂ v  Úh"I�+Í\a  

Angle[ qm A] :  x-a‡$¿qmA I�+Í\a   

Angle[ 8�"Ë  n] : .– •8�"Ë � n aØ6j4Ÿ\a15(Oß:+!Z8K0 $¿2pi Úh") 

Angle[ +©c�1ñ p] : Gú$‰+©c�1ñ	 I�4Ï9˜#ö\a �

4.3.5 qmqmqmqm  

qmqmqmqm 

Point[ IƒPi  g] :Gú$‰IƒPi � g ™ •qm�

Point[ )¢eŸ9•Pi c] : Gú$‰)¢eŸ9•Pi ™ •qm("�,� : )¢�ì<ñ)¢�ìih9•Pi ) 

Point[ $Œ8� f] :Gú$‰ f $Œ8� ™ •qm�

Point[ +©c�1ñ p] : Gú$‰+©c�1ñ p  ™ •qm�

Point[ & d^ v] : Gú$‰& d^ v  ™ •qm�

Point[ qm P, & d^ v] : Gú$‰2-qmP1�LŠ& d^v Ú2�I�qm  
 

 ¼qm4¥ ¼2R ¼qm4¥ ¼2R ¼qm4¥ ¼2R ¼qm4¥ ¼2R 

Midpoint[ qm A, qm B] : A '� � B I� ¼qm�

Midpoint[ Pi>D s] : Pi>D s I� ¼qm�

Center[ )¢eŸ9•Pi c] : )¢eŸ9•Pi cI� ¼2R("�,� : )¢�ì<ñ)¢�ìih9•Pi )  

CµqmCµqmCµqmCµqm 

Focus[ )¢eŸ9•Pi c] : )¢eŸ9•Pi c I�Cµqm�

j‘qmj‘qmj‘qmj‘qm  

Vertex[ )¢eŸ9•Pi c] : )¢eŸ9•Pi c I�j‘qm �

d\2Rd\2Rd\2Rd\2R 

Centroid[ +©c�1ñ p] : +©c�1ñ� p I�d\2R  



 

!3qm!3qm!3qm!3qm  

Intersect[ IƒPi  g, IƒPi  h] : IƒPi � g '� � h I�!3qm �

Intersect[ IƒPi  g, )¢eŸ9•Pi c] : IƒPi g '�)¢eŸ9•Pi c I�4Ï9˜!3qm (9•+©2 "š ) 

Intersect[ IƒPi  g, )¢eŸ9•Pi c, 8�"Ë  n] : IƒPi � g '�)¢eŸ9•Pi � c I�M»� n "š!3qm  

Intersect[ )¢eŸ9•Pi c, )¢eŸ9•Pi d] : #ø)¢eŸ9•Pi c '� d I�4Ï9˜!3qm (9•+©4 "š )  

Intersect[ )¢eŸ9•Pi  c1, )¢eŸ9•Pi  c2, 8�"Ë  n] : #ø)¢eŸ9•Pi� c '� � d I�M»� n "š

!3qm  

Intersect[ +©j”1ž f1, +©j”1ž f2] : +©j”1žf1 '�+©j”1ž f2  I�4Ï9˜!3qm �

Intersect[ +©j”1ž f1, +©j”1ž f2, 8�"Ë  n] : +©j”1žf1 '�+©j”1ž f2 I�M»� n "š!3

qm�

Intersect[ +©j”1ž f, IƒPi  g] : +©j”1ž f '�IƒPi g I�4Ï9˜!3qm �

Intersect[ +©j”1ž f, IƒPi  g, 8�"Ë  n] : +©j”1ž f '�IƒPi g I�M»� n "š!3qm�

Intersect[ $Œ8� f, $Œ8� g, qm A] : $Œ8�f '� g )·`�,Zqm A I�4Ï9˜!3qm (Dêj¢?d)  

Intersect[ $Œ8� f, IƒPi  g, qm A] : $Œ8� f '�IƒPi � g )·`�,Z qmA I�4Ï9˜!3qm (Dê

j¢?d) 

� ?w3ž�ö !5&R\�<°OÓ !3qm 

>Ñ:È>Ñ:È>Ñ:È>Ñ:È 

Root[ +©j”1ž f] : +©j”1žf I�4Ï9˜:È �

Root[ $Œ8� f, 8�"Ë  a] : $Œ8�f )·`�,Z"Ë aI� •"š:È (Dêj¢?d) 

Root[ $Œ8� f, 8�"Ë  a, 8�"Ë  b] : $Œ8�f )·  [a, b]%Ïh"I�:È  ("�G·�÷e¾!Ü?d�ø�ö False 
Position Method)  

Extremum  

Extremum[ +©j”1ž f] : +©j”1žf I�4Ï9˜.Ïcw<�"Ë (qm) 

&\9•qm&\9•qm&\9•qm&\9•qm 

InflectionPoint[ +©j”1ž f] : +©j”1žf I�4Ï9˜&\9•qm �

4.3.6 & d^& d^& d^& d^ 

& d^& d^& d^& d^ 

Vector[ qm A, qm B] : 2-qmA $¿qmB I� & d^ 

Vector[ qm A] : qmA I�!ÜQý& d^   



 

8H& & d^8H& & d^8H& & d^8H& & d  ̂

Direction[ IƒPi  g] : IƒPi � g I�8H& & d^ �

 \Ê: IƒPi8HLš1žax + by = c  Ú8H& & d^CI (b, - a).  

(=!Ü& d^(=!Ü& d^(=!Ü& d^(=!Ü& d^  

UnitVector[ IƒPi  g] : IƒPi  g  Ú(=!Ü8H& & d �̂
  

UnitVector[ & d^ v] :T–& d v̂ &›8H& I�(=!Ü& d^ �

?d& d^?d& d^?d& d^?d& d  ̂

PerpendicularVector[ IƒPi  g] : IƒPi � g I�?d& d^ �

\Ê:IƒPi8HLš1ž��� �� ��� �� �� I�?d& d^CI (a, b) 

PerpendicularVector[ & d^ v] : & d^ v I�?d& d^ �

\Ê:& d^(a, b)I�?d& d^CI (- b, a) 

(=!Ü?d& d^(=!Ü?d& d^(=!Ü?d& d^(=!Ü?d& d^ 

UnitPerpendicularVector[ IƒPi  g] : IƒPi � g I�(=!Ü?d & d^�

UnitPerpendicularVector[ & d^ v] : & d^� v I�(=!Ü?d & d^  

9•F�& d^9•F�& d^9•F�& d^9•F�& d^  

CurvatureVector[ qm A, $Œ8� f] : $Œ8�f )·qm A I�9•F�& d^  

CurvatureVector[ qm A, 9•Pi c ] : 9•Pi  c )·qm A I�9•F�& d^  

4.3.7 Pi>DPi>DPi>DPi>D  

Pi>DPi>DPi>DPi>D  

Segment[ qm A, qm B] : qm� A '� � B h"I�Pi>D �

Segment[ qm A, 8�"Ë  a] :!t A CI`�qm�èPi>Dh�CI  a I�Pi>D  

 \Ê: 9’&›8ÑG±G®&u •"šPi>DM~qm�í.  

4.3.8 .“.“.“.“PiPiPiPi  

.“Pi.“Pi.“Pi.“Pi  

Ray[ qm A, qm B] : `�qm A b©bÝ B qmI�.“Pi  

Ray[ qm A, & d^ v] : `�qm A  £8H& & d^CI v I�.“Pi  



 

4.3.9 +©c�1ñ+©c�1ñ+©c�1ñ+©c�1ñ 

+©c�1ñ+©c�1ñ+©c�1ñ+©c�1ñ 

Polygon[ qm A, qm B, qm C,...] : GÀOõ.)qmA, B, C,…4Ï)œ4ŸI�+©c�1ñ�

Polygon[ qm A, qm B, 8�"Ë  n] : 9˜ n "šj‘qmI�=ò+©c�1ñ (%”5{ qm A '�  B) 

4.3.10 IƒPiIƒPiIƒPiIƒPi  

IƒPiIƒPiIƒPiIƒPi  

Line[ qm A, qm B] : b©bÝA qm'� � BqmI�IƒPi �

Line[ qm A, IƒPi  g] : b©bÝA qm £1�ZÛ8Kg I�IƒPi �

Line[ qm A, & d^ v] : b©bÝqmA  £8H& CIv I�IƒPi �

*�IƒPi*�IƒPi*�IƒPi*�IƒPi  

Perpendicular[ qm A, IƒPi  g ]: b©bÝqm� A £*�Iƒ8K � g I�IƒPi �

Perpendicular[ qm A, & d^ v] : b©bÝqm� A  £*�Iƒ8K& d^ v I�IƒPi �

 ¼*�Pi ¼*�Pi ¼*�Pi ¼*�Pi  

LineBisector[ qm A, qm B] : Pi>DAB I�1�$•Pi �

LineBisector[ Pi>D s] : s Pi>DI�1�$•Pi �
 

\a1�$•Pi\a1�$•Pi\a1�$•Pi\a1�$•Pi   

AngularBisector[ qm A, qm B, qm C] : \a ABC� I�\a1�$•Pi � �

 \Ê: B CI\aI�j‘qm   

AngularBisector[ IƒPi  g, IƒPi  h] : IƒPi � g '� � h I�\a1�$•Pi �

$–Pi$–Pi$–Pi$–Pi 

Tangent[ qm A, )¢eŸ9•Pi c] :)¢eŸ9•Pic bÝqmAI� (4Ï9˜I� )$–Pi�
  

Tangent[ IƒPi  g, )¢eŸ9•Pi c] :� )¢eŸ9•Pi� c I�4Ï9˜1�ZÛ8KIƒPi � g I�$–Pi �

 Tangent[ 8�"Ë  a, $Œ8� f] : f(x) )· x=a 8ÑI�$–Pi �

 Tangent[ qm A, $Œ8� f] : f(x) )· x=x(A) 8ÑI�$–Pi �

Tangent[ qm A, 9•Pi  c] : 9•Pi c bÝqmA I�$–Pi �



 

AÇbÁPiAÇbÁPiAÇbÁPiAÇbÁPi  

Asymptote[ ih9•Pi  h] : ih9•Pi h I�#øAÇb`Pi �

A%PiA%PiA%PiA%Pi���� ����

Directrix[ 5ZDøPi p] : 5ZDøPi� p I�A%Pi�
  

.œLÀa‡.œLÀa‡.œLÀa‡.œLÀa‡ 

Axes[ )¢eŸ9•Pi c] : )¢eŸ9•PicI�.œLÀa‡�
  

 Êa‡ Êa‡ Êa‡ Êa‡ 

FirstAxis[ )¢eŸ9•Pi c] : )¢eŸ9•Pi c I�h�a‡4¥_:a‡  

$þa‡$þa‡$þa‡$þa‡ 

SecondAxis[ )¢eŸ9•Pi c] : )¢eŸ9•Pi c I�J|a‡4¥$�aja‡  

<�Pi<�Pi<�Pi<�Pi  

Polar[ qm A, )¢eŸ9•Pi c] : qmA I‡.œ8K)¢eŸ9•Pic I�<�Pi �

2 Pi2 Pi2 Pi2 Pi  

Diameter[ IƒPi  g , )¢eŸ9•Pi c] : )¢eŸ9•Pi� c 1�ZÛ8KIƒPi� g I�2 Pi �

Diameter[ & d^ v, )¢eŸ9•Pi c] : )¢eŸ9•Pi� c 1�ZÛ8K& d^ v I�2 Pi �

4.3.11 )¢eŸ9•Pi)¢eŸ9•Pi)¢eŸ9•Pi)¢eŸ9•Pi   

)¢)¢)¢)¢  

Circle[ qm M, 8�"Ë  r] : )¢2R� M  £%Ù2 CI� r I�)¢ �

Circle[ qm M, Pi>D s] : )¢2RM  £%Ù2 CI� �� I�h�15   

Circle[ qm M, qm A] : )¢2R� M  £b©bÝqm� A I�)¢ �

Circle[ qm A, qm B, qm C] : b©bÝ ˜qmA�ì B�ì C I�)¢ �

.U$–)¢.U$–)¢.U$–)¢.U$–)¢ 

OsculatingCircle[ qm A, $Œ8� f] : $Œ f )·qm A I�.U$–)¢   

OsculatingCircle[ qm A, 9•Pi  c] : 9•Pi  c )·qm A I�.U$–)¢  



 

<ñ)¢<ñ)¢<ñ)¢<ñ)¢���� ����

Ellipse[ qm F, qm G, 8�"Ë  a] : CµqmCIF, G  £h�a‡%Ùh�CI� a I�<ñ)¢   

 \Ê: � �� 2Tj—+¶8KFGI�`liq   

Ellipse[ qm F, qm G, Pi>D s ]: CµqmCIF, G  £h�a‡%Ùh�MØ8KPi>D� � I�h�15I�<ñ)¢ �

ih9•Piih9•Piih9•Piih9•Pi   

Hyperbola[ qm F, qm G, 8�"Ë  a] : CµqmCIF, G  £h�a‡%Ùh�CI� a I�ih9•Pi �

\Ê:;,!… : �� 	� � ��	� FGI�`liq �

Hyperbola[ qm F, qm G, Pi>D s] : CµqmCIF, G  £h�a‡%Ùh�CIPi>Ds h�15I�ih9•Pi �

5ZDøPi5ZDøPi5ZDøPi5ZDøPi  

Parabola[ qm F, IƒPi  g] : CµqmCIF  £A%PiCIg I�5ZDøPi  

)¢eŸ9•Pi)¢eŸ9•Pi)¢eŸ9•Pi)¢eŸ9•Pi  

Conic[ qm A, qm B, qm C, qm D, qm E] : b©bÝ!#qmA, B, C, D, E I�)¢eŸ9•Pi �

\Ê:� !Š)jqm œ&›)· •IƒPi ™�í �
 

4.3.12 $Œ8�$Œ8�$Œ8�$Œ8�  

.•$Œ8��ä2=$•�å.•$Œ8��ä2=$•�å.•$Œ8��ä2=$•�å.•$Œ8��ä2=$•�å  

Derivative[ $Œ8� f] : $Œ8�f(x) I�2=$• �

Derivative[ $Œ8� f, 8�"Ë  n] : $Œ8�f(x) I� n =°2=$•�

\Ê : 37  î &~ G·  f’(x)  9Ž !r  Derivative[f]  �è  î &~ G· f’’(x)  9Ž !r

Derivative[f, 2] �í  

LÜ$•LÜ$•LÜ$•LÜ$• 

Integral[ $Œ8� f] : $Œ8�f(x) I� œ.)LÜ$• �

\Ê: &R\�.)LÜ$•   

+©j”1ž+©j”1ž+©j”1ž+©j”1ž  

Polynomial[ $Œ8� f] : $Œ8�f I�.äh�1ž   

NS"�: +©j”1ž[(x - 3)^2]  G±G® x2 - 6x + 9  

?•%a.äh�1ž?•%a.äh�1ž?•%a.äh�1ž?•%a.äh�1ž 

TaylorPolynomial[ $Œ8� f, 8�"Ë  a, 8�"Ë  n] : $Œ8�� f(x) .œqm� x=a I� � n =°?•%a



 

.äh�1ž �

$Œ8�$Œ8�$Œ8�$Œ8� 

Function[ $Œ8� f, 8�"Ë  a, 8�"Ë  b] : G±G® •$Œ8�,.–$Œ8�f I�.)R8*nhß$Å8K[a,b] %Ï

h"�

;,!…1ž$Œ8�;,!…1ž$Œ8�;,!…1ž$Œ8�;,!…1ž$Œ8� 

37&~"�G·0’:&5–!s  If  (&R\�5–!s  If) "�8?+-$Œ8��í   

\Ê: 37&~.œb¨!*$Œ8�"�G·2=$•'�LÜ$•�è µ>Ñ$‰T–$�!e$Œ8�I�!3qm�è=ò,� •T»I�$Œ8� •<²  
 

NS"�:  

f(x) = If[x < 3, sin(x), x^2]  �è=ó$Œ8�I‡H�8K  

�  sin(x) H� x < 3  

�  x2 H� x �  3�í  

4.3.13 &R8�9•Pi&R8�9•Pi&R8�9•Pi&R8�9•Pi 

Curve[ 8�.�1ž  e1, 8�.�1ž  e2, &R8� t, 8�"Ë  a, 8�"Ë  b] :  

G±G®16<¨CI(e1, e2)I�9•Pi�è$� ¼ e1,e2CI&R8�1ž�ä"�G·&R8� t�è a <= t <= b�å  

NS"�: c = Curve[2 cos(t), 2 sin(t), t, 0, 2 pi] 
 

Derivative[ 9•Pi  c] : 9•Pi  c I�2=$•9•Pi  
 

\Ê:&R8�9•Pi&~!t#^$Œ8� •<²"�G·�í  

NS"�: aÇ#ôc(3)  9’)m#B t = 3 8ÑI�qm16<¨�í   
 

\Ê : 37&~G·  8?qm 0t$�)·9•Pi ™7Í •"š8?qm (&R\�<°OÓ  8?qm �ø�è!5&R\�5–!s  

Point). GÀ8K&R8� a '�  b CI%d3ÚI��è37&~)·=ó"�G·A`;�^�8� (&R\�<°OÓ  A`;� )�í  

4.3.14 )¢1¶'�4Ö1ñ)¢1¶'�4Ö1ñ)¢1¶'�4Ö1ñ)¢1¶'�4Ö1ñ   

\Ê: )¢1¶I�!r8�"ËCI$�h�15�è  4Ö1ñI�!r8�"ËCI$�iñLÜ�í  

%Ù)¢%Ù)¢%Ù)¢%Ù)¢  

Semicircle [ qm A, qm B] : Pi>DAB. ™I�%Ù)¢  



 

1¶1¶1¶1¶ 

CircularArc[ qm M, qm A, qm B] :)¢2RCIM�è`�qmCI A �ì  OÑqmCIB I�)¢1¶  

\Ê: qm B  œi•VÌ)·)¢1¶ ™   

CircumcircularArc[ qm A, qm B, qm C] : b©bÝ ˜qm A, B, C I�)¢1¶  

Arc[ )¢eŸ9•Pi c, qm A, qm B] : !Z8K)¢eŸ9•Pi c ()¢4¥<ñ)¢) ™I�#øqm A, B h"I� 1¶  

Arc[ )¢eŸ9•Pi c, 8�"Ë  t1, 8�"Ë  t2] : !Z8K)¢eŸ9•Pi c  ™#ø&R8�t1 '�  t2 "Ëh"I�

1¶�è)¢eŸ9•Pi c CI š$¦I�&R8�1ž :  

o )¢ : (r cos(t), r sin(t)) $� ¼ r CI)¢I�%Ù2 �í   

o <ñ)¢: (a cos(t), b sin(t)) $� ¼ a '�  b CIh�a‡'�J|a‡%Ùh�  

4Ö1ñ4Ö1ñ4Ö1ñ4Ö1ñ 

CircularSector[ qm M, qm A, qm B] : )¢2RCIM�è`�qmCI A, OÑqmCIB I�4Ö1ñ�

\Ê: qmB  œi•VÌ)·1¶ ™�í   

CircumcircularSector[ qm A, qm B, qm C] :b©bÝ ˜qm A, B, C I�4Ö1ñ�

Sector[ )¢eŸ9•Pi c, qm A, qm B] : !Z8K)¢eŸ9•Pi c ()¢4¥<ñ)¢) ™I�#øqm A, B h"I�

)¢eŸ9•Pi4Ö1ñ%Ï  

Sector[ )¢eŸ9•Pi c, 8�"Ë  t1, 8�"Ë  t2] : !Z8K)¢eŸ9•Pi c  ™#ø&R8�t1 '�  t2 "Ëh"

I�)¢eŸ9•Pi 4Ö1ñ%Ï�è)¢eŸ9•Pi c CI š$¦I�&R8�1ž : 

o )¢ : (r cos(t), r sin(t)) $� ¼ r CI)¢I�%Ù2 �í   

o <ñ)¢: (a cos(t), b sin(t)) $� ¼ a '�  b CIh�a‡'�J|a‡%Ùh�  

4.3.15 )¥DÖ)¥DÖ)¥DÖ)¥DÖ 

)¥DÖI�j‘qm)¥DÖI�j‘qm)¥DÖI�j‘qm)¥DÖI�j‘qm  

Corner[ )¥DÖ pic, 8�"Ë  n] : )¥1ñ pic I�M» n "šj‘qm�í  

 \Ê�ö n=1 Z÷0u š\a�è n=2 Z÷&‚ š\a�è n =3Z÷&‚ ™\a�èn=4Z÷0u ™\a 

4.3.16 a[`pa[`pa[`pa[`p  

a[`pa[`pa[`pa[`p  

Locus[ qm Q, qm P] :qm Q I�a[`pPi�ä PCI66$Åqm�å�í  

\Ê: qm P 2Tj—CIDø!…(,��öIƒPi�ìPi>D�ì)¢ ) ™I� •qm�í  



 

4.3.17 1�$¦1�$¦1�$¦1�$¦  

1�$¦1�$¦1�$¦1�$¦  

Sequence[ 8�.�1ž  e, ^�8�  i, 8�"Ë  a, 8�"Ë  b] : .–8�.�1ž  e \—N&$‰"��èi = a $¿ 

b�í   

NS"�: L=Sequence[(2, i), i, 1, 5]  9’G±G®qmiU&— 
{(2,1),(2,2), …, (2,5)} 

Sequence[ 8�.�1ž  e, ^�8�  i, 8�"Ë  a, 8�"Ë  b, 8�"Ë  s] :  

.–8�.�1ž  e \—N&$‰"��èi = a $¿ b�è £>^=°bí+- s�í  

NS"�: L = Sequence[(2, i), i, 1, 5, 0.5]  9’G±G®qmiU&— 
{(2, 1), (2, 1.5), (2, 2), (2, 2.5),…, (2,5)} 

\Ê: GÀ8K&R8� a '�  b &~!t8¾^�8��è37 î&~"�G·A`;�^�8��í  

Element[ iU&— L, 8�"Ë  n] :L iU&—I�M»"šn #ÒO ̄

Length[ iU&— L] : L iU&—I�h�15�ä#ÒO¯"š8��å  

Min[ iU&— L] : :L iU&—I�9•.ž#Ò!… 

Max[ iU&— L] : L iU&—I�9•+¶#Ò!… 

b|!rb|!rb|!rb|!r  

IterationList[ $Œ8� f, 8�"Ë  x0, 8�"Ë  n] : 9’G±G®h�15CIn+1 I�iU&—�è$� ¼#Ò

O¯CI { x0, f(x0), f(f(x0)), …} �í   

NS"�: .)R8$Œ8� f(x) = x^2   Ú2��èaÇ#ô5–!s  

L = IterationList[f, 3, 2]  �è37.–2&$¿ L = {3, 32, (32)2} = {3, 9, 27} 

4.3.18 1
!äaØ6j1
!äaØ6j1
!äaØ6j1
!äaØ6j  

"�G· š$¦I�5–!s8Ñ�è9’G±G®8?Dø!…�è&.Dø!…$Ö œ&f2�jŽ�í 

1�LŠ1�LŠ1�LŠ1�LŠ 

Translate[ qm A, & d^ v] : !t& d^ v 1�LŠqm A  

Translate[ IƒPi  g, & d^ v] : !t& d^ v 1�LŠIƒPi  g  

Translate[ )¢eŸ9•Pi c, & d^ v] : !t& d^ v 1�LŠ)¢eŸ9•Pi c  

Translate[ $Œ8� c, & d^ v] : !t& d^ v 1�LŠ$Œ8� c  

Translate[ +©c�1ñ p, & d^ v] : !t& d^ v 1�LŠ+©c�1ñ p 

\Ê: 8?I�j‘qm &YPi>D!5i7 ÚG±G®�í  

Translate[ )¥DÖ p, & d^ v] : !t& d^ v 1�LŠ)¥1ñ p  



 

Translate[ & d^ v, qm P] : .–& d^ v LŠT‚qm P  
 

\Ê: !5&R\�  & d^1�LŠ 0t$�  

8ZaØ8ZaØ8ZaØ8ZaØ 

Rotate[ qm A, \a15 � ] :!t&.qmCI8ZaØ ¼2R�è.– A qm8ZaØ� \a  

Rotate[ & d^ v, \a15 � ] : !t&.qmCI8ZaØ ¼2R�è!t\a15 � 8ZaØ& d ̂ v  

Rotate[ IƒPi  g, \a15 � ] : !t&.qmCI8ZaØ ¼2R�è!t\a15 � 8ZaØIƒPi g  

Rotate[ )¢eŸ9•Pi c, \a15 � ] : !t&.qmCI8ZaØ ¼2R�è!t\a15 � 8ZaØ)¢eŸ9•Pi c  

Rotate[ +©c�1ñ p, \a15 � ] : !t&.qmCI8ZaØ ¼2R�è!t\a15 � 8ZaØ+©c�1ñ p 

\Ê: 8?I�j‘qm&YPi>D!5i7 ÚG±G®�í  

Rotate[ )¥DÖ p, \a15 � ] : !t&.qmCI8ZaØ ¼2R�è!t\a15 � ?Na‡2R8ZaØ)¥1ñ p  

Rotate[ qm A, \a15 � , qm B] : !t B CI8ZaØ ¼2R�è!t\a15� 8ZaØqm A  

Rotate[ IƒPi  g, \a15 � , qm B] : !t B CI8ZaØ ¼2R�è !t\a15 � 8ZaØIƒPi g  

Rotate[ )¢eŸ9•Pi c, \a15 � , qm B] : !t B CI8ZaØ ¼2R�è !t\a15 � 8ZaØ)¢eŸ9•Pi  
c  

Rotate[ +©c�1ñ p, \a15 � , qm B] : !t B CI8ZaØ ¼2R�è!t\a15� 8ZaØ+©c�1ñ p.  

\Ê: 8?I�j‘qm&YPi>D!5i7 ÚG±G®�í 

Rotate[ )¥DÖ pic, \a15 � , qm B] : !t B CI8ZaØ ¼2R�è!t\a15� 8ZaØ)¥1ñ pic  

\Ê: !5&R\�  8ZaØ 0t$�  

.œLÀ.œLÀ.œLÀ.œLÀ  

Mirror[ qm A, qm B] : !t B CI.œLÀ ¼2R�è.–qm A !ë.œLÀ 

Mirror[ IƒPi  g, qm B] : !t B CI.œLÀ ¼2R�è.–IƒPi g !ë.œLÀ 

Mirror[ )¢eŸ9•Pi c, qm B] : !t B CI.œLÀ ¼2R�è.–)¢eŸ9•Pi c !ë.œLÀ 

Mirror[ +©c�1ñ p, qm B] : !t B CI.œLÀ ¼2R�è.–+©c�1ñ p !ë.œLÀ�í  

\Ê: 8?I�j‘qm&YPi>D!5i7 ÚG±G®�í  

Mirror[ )¥DÖ p, qm B] : !t B CI.œLÀ ¼2R�è.–)¥1ñ p !ë.œLÀ 

Mirror[ qm A, IƒPi  h] : !t h CI.œLÀa‡�è .–qm A !ë.œLÀ 

Mirror[ IƒPi  g, IƒPi  h] : !t h CI.œLÀa‡�è.–IƒPi g !ë.œLÀ 

Mirror[ )¢eŸ9•Pi c, IƒPi  h] : !t h CI.œLÀa‡�è.–)¢eŸ9•Pi c !ë.œLÀ 

Mirror[ +©c�1ñ p, IƒPi  h] : !t h CI.œLÀa‡�è.–+©c�1ñp !ë.œLÀ�í   

\Ê: 8?I�j‘qm&YPi>D!5i7 ÚG±G®�í  

Mirror[ )¥DÖ p, IƒPi  h] : !t h CI.œLÀa‡�è.–)¥1ñp !ë.œLÀ 



 

\Ê: !5&R\��÷  qm.œLÀ �ø�ì�÷  Pi.œLÀ �ø0t$�  

P½7ÍP½7ÍP½7ÍP½7Í  

Dilate[ qm A, 8�"Ë  f, qm S] :!t  S CIP½7Í ¼2R�è!t f I�"œF�P½7Íqm A 

Dilate[ IƒPi  h, 8�"Ë  f, qm S] : !t  S CIP½7Í ¼2R�è !t  f I�"œF�P½7ÍIƒPi  h  

Dilate[ )¢eŸ9•Pi c, 8�"Ë  f, qm S] : !t SCIP½7Í ¼2R�è!t f I�"œF�P½7Í)¢eŸ9•Pi c  

Dilate[ +©c�1ñ p, 8�"Ë  f, qm S] : !t  S CIP½7Í ¼2R�è!t f I�"œF�P½7Í+©c�1ñ 

p�í   

Dilate[ )¥DÖ p, 8�"Ë  f, qm S] : !t  S CIP½7Í ¼2R�è!t f I�"œF�P½7Í)¥1ñ p 

\Ê: ]Z&Rh@�÷  !ÇP½& d^^�6j �ø0t$�  
 



 

5: $¦%ÿ'�aÇ$‰$¦%ÿ'�aÇ$‰$¦%ÿ'�aÇ$‰$¦%ÿ'�aÇ$‰ 

5.1 $¦%ÿ$¦%ÿ$¦%ÿ$¦%ÿ 

5.1.1 Pù)¥%ÏPù)¥%ÏPù)¥%ÏPù)¥%Ï  

37&~)· File %.SŒZ÷ ¼I�F•Pù)¥%ÏI�c�j” �è  37&~)·=ó5–.)&œLÀ�ì!ëR”�ì8t9®'�$¦%ÿ$Ê15

+¶.ž(!t#û$•Z÷KÉ)�í  
 

\Ê: !ë!Š!ä7È^� Ú2�5˜ š  Enter f�!t9ƒ8?jŸ\L\%M&�í   

5.1.2 !ë)¥bÝLš!ë)¥bÝLš!ë)¥bÝLš!ë)¥bÝLš  

l%#×372Tj—h�'î!ë)¥bÝLš (=1\%%.SŒZ÷)."�h�'î!ëbÝLšI�$¦%ÿjŸ\L\%M&�è37&~)·jþF•\%

M&I� =#:× %.SŒZ÷ ¼5
$¿ $¦%ÿjŸ\L c�j”�í  
 

\Ê: 37&~)·=ó h� /hk !ë)¥bÝLš ¼ œ&›I�=“!Ü  &œLÀ�ì.)R8�ì5–!s�ì!r8��ì 9:"ëqm(&R\�

!ë)¥bÝLšI�  =1\% %.SŒZ÷)�í  
 

)·!ë)¥bÝLš ¼I�$¦%ÿjŸ\L\%M&�è37&~)·$¦%ÿ$ÜaÇ#ô ÊjÛ�ì!ëR”�ì8t9®�í  
 

)·!ë)¥bÝLš\%M&I�1$cw9˜ •"š7\66$¦�è&~^"37 •=ô=ô)¿7\!ë66$Å!ë)¥ (&R\�  Navigation 

bar)�í  

\Ê: "�G· �÷9:"ë qm�ø=“!Ü(=1\%%.SŒZ÷)�è37&~.)R8E�.)I�!ë)¥=ôlîCI 9:"ëqm�è!t"*37!ë

Dø!…R3OÓ�èH�37G·66$Å$¦)·!ë)¥%Ï)jXäLŠ%d8Ñ�èR3OÓDø!….À9’&›8Ñ$‰F•�í 

5.2 Pù)¥%Ï!t)¥=#aÇ$‰Pù)¥%Ï!t)¥=#aÇ$‰Pù)¥%Ï!t)¥=#aÇ$‰Pù)¥%Ï!t)¥=#aÇ$‰  

37&~)·  =#:× %.SŒZ÷ ¼5
$¿ Pù)¥%Ï �è37&~5–.)aÇ$‰=#:×I�+¶.ž (cm) &Y\r:�15  

(dpi) �èaÇ$‰)¥1ñI�I®.u+¶.žjþKÉ8K\%M& š8H�í  

H�37!t)¥1ñaÇ$‰Pù)¥%Ï8Ñ�è37&~2- š$¦:Ë1žaÇ$‰�ö 



 

PNG – Portable Network Graphics 

b¨8¾ •L½GúO¯I�)¥1ñ:Ë1ž�è\r:� 153—mg (dpi), 'P_y3—,� (300dpi  •T».À+¯,�!� )�è  c�

#Ü.œPNG )¥1ñ!ëP½7ÍR›hÜ!Ý2�#^'P_y�í   
 

PNG )¥1ñ=#:×bø&—G·8KPAj•(html)&YMicrosoft Word�í  

\Ê:C°]e378¾&µ)· Word 8�!… ¼"�G· PNG )¥1ñ=# (=#:×  ¼I�  )¥1ñ�è 6a#ô %.SŒZ÷) ]Z

KI]�+¶.ž\¼.)CI 100 %�è&µ$ÖOõ.)I�+¶.ž (!t  cm).–[:7È^��í  
  

EPS – Encapsulated Postscript  

b¨8¾ •"š& d^)¥1ñ:Ë1ž�í EPS )¥DÖP½7Í2�&~"l5•&.9˜'P_y�í EPS 

)¥1ñ=#2�bø&—G·)·& d^)¥1ñLš1ž"�,� : Corel Draw, '�.—;üI�8�-æXäF•anmc,� LATEX�í �

�


��� )¥1ñI�\r:�15cŒ8¾ � 72dpi�è=ó8�"Ë&yG·)·!t#û$•\—N&)¥1ñI�I®.u+¶.ž�è £ œ2�jŽ

)¥1ñI�'P_y�í  

�

\Ê:"�G· EPS )·+©c�1ñ'�)¢eŸ9•Pi%Ï#ö_y)¿I�bž8•158¾C°7×I��í �
 

SVG – Scaleable Vector Graphic 

(&R\� ™b• Ú EPS :Ë1ž) 

EMF – Enhanced Meta Format 

(&R\� ™b• Ú EPS :Ë1ž) 

PSTricks  

aÇ$‰&~)·LaTeX  Ú š*†ZÛ Ú PSTricks0wiUPù)¥5–!s�í �

� ]þ R” \Ê dZ �ö &~ &R R’  ��	��� 
!�	�"����#��$#��%�&��#�'�(��%��)��%��)� �! � �

*%+�)�� 4Ú$�� M»�� Mo 

������������  Pù)¥%Ï[–[Œ$¿$ù_KNÎPù)¥%Ï[–[Œ$¿$ù_KNÎPù)¥%Ï[–[Œ$¿$ù_KNÎPù)¥%Ï[–[Œ$¿$ù_KNÎ����

37&~)·� =#:×� @”(= ¼5
$¿� aÇ$‰� I�c�j” � Pù)¥0t!ë%Ï$¿$ù_KNÎ  , &�&~.–Pù)¥0t!ë%ÏI�

_V8([–[Œ$¿37OŠP�I�$ù_KNÎ ™4Ÿ� PNG )¥1ñ�è=ó)¥1ñ&~!Š3ž_K$¿$�!eLš1ž ¼("�,� : 

Microsoft Word 8�!…)�í  
 

\Ê: CI5–.)!ë)¥I�E�.)+¶.ž (!t  cm)�è]Z"�G· =#:×� @”(= ¼� aÇ$‰c�j”I� � Pù)¥%ÏaÇ$‰CI)¥

1ñ(&R\� Drawing Pad as Picture)�í  



 

������������  !ë)¥bÝLš!tPAj•aÇ$‰!ë)¥bÝLš!tPAj•aÇ$‰!ë)¥bÝLš!tPAj•aÇ$‰!ë)¥bÝLš!tPAj•aÇ$‰ ����

CIh�'î � aÇ$‰!ë)¥bÝLš� \%M&�èl%#×372Tj—2-� =1\%� %.SŒZ÷ ¼h�'î� Construction 

protocol �è37&~)· � =#:×� @”(= ¼5
$¿� !tPAj•aÇ$‰� I�c�j”�í �
 

\Ê: 37&~)·!tPAj•aÇ$‰ Ú$Ü h� /hk !ë)¥bÝLš ¼I� œ&›=“!Ü (&R\�!ë)¥bÝLšI�  =1\% %.SŒ

Z÷).  
 

)·aÇ$‰!ë)¥bÝLšI� \%M& ¼, 37&~aÇ#ô<¨jÛ, !ëR”'�8t9® , !t&Y378¾&µ\�!t)¥=#aÇ$‰Pù)¥

%Ï�è!t&Y !ë)¥bÝLšI�!r8�\%M&�í  
 

\Ê: 37&~G·!Š!äBž\L(÷=1\%aÇ$‰I�HTML =#:×("�,� :Mozilla, Internet Explorer) ,  £\À+©

I�8�-æXäF•anmccŒ&~!ëPwa¾("�,� : Frontpage, Word)�í �
  

������������  %d3Ú0t!ë1$LÎ!tPAj•aÇ$‰%d3Ú0t!ë1$LÎ!tPAj•aÇ$‰%d3Ú0t!ë1$LÎ!tPAj•aÇ$‰%d3Ú0t!ë1$LÎ!tPAj•aÇ$‰ ����

)·=#:×@”(= ¼, 37&~5
$¿� %d3Ú0t!ë1$LÎ!tPAj•aÇ$‰(html)�í �

�

)·aÇ$‰I�\%M&I� ™8H37&~CI37I�%d3Ú0t!ë1$LÎaÇ#ô<¨jÛ�ì!ëR”�ì8t9®�í�

�

tab General &~^"37!ë)¥bÝLšI� ™�ì š%/#ô •!*8�-æ�ä"�,��ö!ë)¥bÝLš'� •!*0t!ëI�6^

b•�å�è!ë)¥bÝLšI� 9»a: î&~Iƒ64Qý8KPAj•4¥!t5˜d¤"�h�'î�í �
 

tab Advanced &~^"377È^�%d3Ú!ë)¥I�%.SŒ("�,��ö  d\\¼)¥KÉf��ì5˜#ø šA`q¯!th�'î

application \%M&)�è"}7È"�G·R”!Ziñ î8¾ •<² ("�,� :jþKÉ0t$�$¦�ì"}7Èmg15&Y.{15 )�í  

�

\Ê: %d3Ú1‰<ZI�h�15'�.{15 œ\�+¹+¶ , )·Bž\L(÷ ¼4ÜSŒ+¯.�#÷jþKÉ�í �

�

aÇ$‰%d3Ú0t!ë1$LÎ8Ñ9’G±G® ˜L½=#:×: 

1. html =#:×, ("�,� :circle.html) - =ó=#:×9’%”5{0t!ë1$LÎ9»a: �

2. ggb =#:×, ("�,� :z.B. circle.ggb) - =ó=#:×9’%”5{37I� GeoGebra� !ë)¥ �

3. geogebra.jar ( •!*=#:× )- =ó=#:×9’%”5{GeoGebra µ"� 37I�0t!ë1$LÎ9ƒCI!!%d1ž �

�

4Ï9˜ ˜L½=#:× - �ä"�,� : circle.html�ì circle_worksheet.ggb &Y geogebra.jar files)  -2Tj—

\�7Í)·&› •"š=#:×+Í (I}e“ ) ,%d3ÚI�1‰<Z4Ü9’9˜7×�íH�CÅ, 37 î&~!t5†_,4Ï9˜ ˜L½=#:×

$¿&u •"š=#:×+Í ¼�í �



 

�

\Ê: aÇ$‰I�HTML file - �ä"�,� : circle.html�å  -&~G·Bž\L(÷\OIš("�,� : Mozilla, Internet 

Explorer)�íCI"�%d3ÚI�!ë)¥9˜7×bÚ!ë , 372Tj—.�[l Java�í37&~$¿http://www.java.com 5


$¿#Ü_JI�Java�íUt373‚)·.�:°PA`~I�iŠSõ ™"�G·37I�0t!ë1$LÎ , ]Z\�>Ñ37.�:°I�iŠSõPA

`~N0F•'p)·iŠSõ ™.�[l Java�í �

�

\Ê:+¶+©8�I�8�-æPwa¾(÷cŒ&~G·"�h�'îaÇ$‰I�HTML =#:×"�"}7È0t!ë1$LÎI�8�-æ ("�,� : 

Frontpage,Word) �í   
 



 

6:  c�j”c�j”c�j”c�j”  

Global c�j”&~)· � c�j” � %.SŒZ÷ ¼"}7È�è=Á7È^�Dø!…\¼.), ]Z"�G· A`q¯&‚f�%.SŒZ÷�í   

6.1 qmI�&ÇhÓ%.SŒqmI�&ÇhÓ%.SŒqmI�&ÇhÓ%.SŒqmI�&ÇhÓ%.SŒ  

?	.)  h�  / hk 4¥qm[:&ÇhÓ8K:Ë-ßqm�í 

������������  \a15(=!Ü\a15(=!Ü\a15(=!Ü\a15(=!Ü  ����

?	.)?	.)\a158¾&µ!t158�4¥ � (°) 4¥1Â15� (rad ) jþKÉ�í �

\Ê:aÇ#ô8Ñ#øL½8H1žI�&~(158�4¥1Â15)�í �

������������  .ž8�!Ü8�.ž8�!Ü8�.ž8�!Ü8�.ž8�!Ü8�  ����

&~"*37]N8�.ž8�qm!Ü8�2- 0 $¿ 5�í �

6.4 b²Q�2¶b²Q�2¶b²Q�2¶b²Q�2¶ 

GeoGebra &~^"37)·  c�j”  %.SŒZ÷ ¼ h�  / hk b²Q�2¶ �í  
 

\Ê: jŸ\¼�÷b²Q�2¶�ø CIhkh��è.œ8K"�G·R”Ty\‘0t$�  (&R\�  "�G·R”Ty\‘0t$� ) b²Q�2¶ î

cŒ8¾hkh�EO3Ú�í. 

6.5 qmI�jí*�qmI�jí*�qmI�jí*�qmI�jí*�   

?	.)qm8¾&µ!t . 4¥ x "�jþKÉ�í   

6.6 Iƒ\aI�jí*�Iƒ\aI�jí*�Iƒ\aI�jí*�Iƒ\aI�jí*�  

?	.)Iƒ\a8¾&µ!tJx1ñ�ìqm�ì4¥.À#^$�!e4Ï9˜I�\a"�jþKÉ�í  



 

6.7 16<¨a‡16<¨a‡16<¨a‡16<¨a‡ 

?	.)qm16<¨8¾&µ!t A = (x, y) 4¥ A(x | y) I�1ñ1žZ÷KÉ�í  

6.8 <¨Nó<¨Nó<¨Nó<¨Nó 

37&~5–.)8?+-Dø!…I�<¨Nó 8¾&µ]�jþKÉT–&µ�í 

\Ê:H�h�'î!r8�\%M& µ8?+-Dø!…8Ñ�èTy%d  \¼.)&~jþKÉ<¨Nó �í  

6.9 -æmc+¶.ž-æmc+¶.ž-æmc+¶.ž-æmc+¶.ž  

?	.) <¨Nó-æmc+¶.ž&Y8�-æ in points (pt).  

6.10 ]-\•]-\•]-\•]-\•   

GeoGebra "�G·+©L½T–]-\• , )·=ó37&~!t7È^�F•9˜I�]-\•\¼.) , ,�=ó9’7È^�4Ï9˜I�aÇ#ô

'�aÇ$‰I�5–!s&œLÀ�í�

6.11 Pù)¥%ÏPù)¥%ÏPù)¥%ÏPù)¥%Ï 

h�'îPù)¥%Ï.û2¶I� .œ]�M&�ä"�,��ö16<¨a‡:Ë-ßqm�ìa‡&Y�ìS[8þjÞU��å�í  

6.12 #Á-ç\¼.)#Á-ç\¼.)#Á-ç\¼.)#Á-ç\¼.)  

Ut37)·  c�j”  %.SŒZ÷ ¼c�7V!� #Á-ç\¼.)�è GeoGebra 9’\§4E37�ä)·  c�j”  %.SŒZ÷�ìI}

$Ü0t$�$¦&YPù)¥%ÏI�\¼.)�åI�"Þ,�\¼.)�í



 

7:  0t$�T–0t$�$¦0t$�T–0t$�$¦0t$�T–0t$�$¦0t$�T–0t$�$¦  

7.1 "�G·R”Ty\‘0t$�"�G·R”Ty\‘0t$�"�G·R”Ty\‘0t$�"�G·R”Ty\‘0t$�  

:È7i0•9˜I�!ë)¥37&~)· GeoGebra ¼[Œ!ë37\�I�0t$��èH�A%#(,�1‰<Z37I�0t$�2��è)·  

0t$�  %.SŒZ÷ ¼c�7V 8?+-0t$�  �è)·$‰F•I�!3]VM& ¼5–.)0t$�I�aÇ#ô&YaÇ$‰Dø!…�è µc�

7V0t$�$¦ Ú)¥KÉf�I�&œLÀ T–5–!s�í  
 

NS"�: =ò8H1ñ-0t$�  

�  GÀ#øqmA �ì  B CI •c� h�,Z!ë$‰=ò8H1ñ�è#×Gú$‰&u#øqm (G·8ZaØ90
ë4¥$�!e8H1ž)

$�G·  +©c�1ñ0t$� b²64`�"�G±G®=ò8H1ñpoly1�í  

�  )·  0t$�  %.SŒZ÷ ¼c�7V 8?0t$� �í  

�  5–.)  aÇ$‰Dø!…: 5˜ š=ò8H1ñ4¥)· š5X@”(= ¼c�&e Ú�í  

�  5–.)  aÇ#ôDø!…: GeoGebra Ty%d)¿CI375–.)aÇ#ôDø!…()·=ó8¾: qm A �ì  B)�è37

 î&~!t)· š5X@”(= ¼"}7È0•c�&eI�aÇ#ôDø!…�è4¥)·37I�!ë)¥ ™Iƒ645˜ š.�" �í  

�  CI37I�8?0t$�5–.)  0t$�&œLÀ &Y 5–!s&œLÀ �è 0t$�&œLÀ.–jþKÉ)· GeoGebra I�

0t$�$¦�è 5–!s&œLÀ &~G·8KGeoGebra I�5–!s$¦�í  

�  37!5&~c�7V)¥1ñ!ëCI0t$�$¦I�)¥KÉf��è GeoGebra 9’Ty%d0ú37]N8�)¥1ñ+¶.ž4Ÿbø

&—0t$�$¦ ™I�5˜d¤�í  
 

\Ê: 37I�0t$�&~"�G·A`q¯4¥)·5–!s$¦ ¼!t5–!saÇ#ô�è4Ï9˜0t$�cŒTy%d-ç4Ÿ “ggb” 1‰<Z

=#�í   
 

"�G·  N0F•0t$�  !3]VM& (0t$�  %.SŒZ÷) 37&~$¹hó0t$�4¥"}7È$�&œLÀ4¥)¥KÉf��è37 î&~

#Á-çc�&e0t$�$¿ •"š GeoGebra 0t$�=#  (“ggt”) �è=ó=#:×&~Gè2�!t2�"�G· (=#:× %.SŒZ÷, 

h�'î ) "� ša˜0t$�$¿&u •"š!ë)¥�í  
 

\Ê:h�'î “ggt” =# œ9’7È^�37I}$ÜI�!ë)¥�è!Õh�'î  “ggb” 8Ñ$Ö9’7È^��í  

7.2 Ty\‘0t$�$¦Ty\‘0t$�$¦Ty\‘0t$�$¦Ty\‘0t$�$¦  

37&~)· 0t$�  %.SŒZ÷ ¼c�&e Ty\‘0t$�$¦  �è&�&~)· GeoGebra I�0t$�$¦ ¼Ty\‘0t$�

$¦�íb¨.œ dynamic worksheetsE�$´,�G·�èH�37&y3‚hß$Å •!*0t$�$‰F•)·0t$�$¦ ¼8Ñ�í  



 

\Ê: I}$ÜI�0t$�$¦\¼.)!t “ggb” I�=#:×T–37I�!ë)¥ •`�#Á-ç�í   
 



 

8: JavaScript !Ziñ!Ziñ!Ziñ!Ziñ  

\Ê:c2!*9˜PAj•Pw.zP"læI�"�G·R”9’.œ GeoGebra I� JavaScript !Ziñ3®T—`2�í 
  

CI6_%Ödynamic worksheets  µ+-%/$�!!%d2¶�è GeoGebra applets6_"* JavaScript !Ziñ�è

"�,��ö37&~8?+- •5˜d¤"�i7<î2¶)¿G±G®%d3Ú!ë)¥I�8? :E<Z�í  
 

]Z&R\� GeoGebra Applets &Y JavaScript 8�!…�è  IšIš9ƒ+©NS"�&Y,�!ä"�G· JavaScript 

with GeoGebra appletsI�_V\™�í



 

 


