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,>5>L O� �P!û9�L7û�3>-6V>�=q� I%CQ9��>�M-ú3ú>K'/J�/-#AQI�A.%%=R%�<"E�!û9�J1<-A'/<6@#$@,>*

I*A.�L �J!ú7>�M-ú6>->/"/=&7/C9J6 �(1�û9-E1M û"E�!û9��K'/J�/-#AQI�A.% A%=R%�P��M-ú6>->/"�

L�û�>%M û9.Eú A

L%&#%AR(Eû9ú>%�<M ûI/A.%/Eû�>//=&J1<J6 �(1�û9-E1��BQ�IĊ%�3>-/Eû*CR%�>%#AQ6V>�=q

 Ê¼ÕÂĲ¦µ¾¡ĊÅºÑ¾ĲĊÀ»¸ď¦ č§É²��print()
ĉ��þ�=%�ÔÖÍÒØ���IĊ%I-$9 #AQL�û6V>7/=&J6 �(1�û9-E1#>��9,>*�-A/E'J&&�>/L�û�>% =�%AR

 Ê¼×§ĊÔ£¼ÏÜÅ¦ÃºÊ»�
�£ÉÜ²¼ÈÃÀĉÊ¦¡ĊÅ£ÀÊº
-A/E'J&&�>/L�û�>% =�%AR

print(argument_1 + argument_2 + ... + argument_n)

K .#AQ� argument_1,��
IĊ%�û9-E1#AQ!û9��>/J6 �(1�9>��<IĊ%�û9�3>-�!=3J'/�7/C9

� � argument_2,�
%@*�%þ��BQ�6>->/"I�A.%!ú9�=%M û�K .L�ûI�/CQ9�7->.�"+"

� � argument_n�

 Ê¼ÕÂĲ¦µ¾�
Õ¾È Ê¼¼É³¡ĊÅºÑ¾�
�#@S@�.TSOTS�@MC�(MOTS�

04
³°°ÍÜ

�����LQGG����������LQGG����� ����������%(������������������%(��������
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£ĻÊÂÉÜ¦�VGHKD� �� £ĻÊÂÉÜ¦£À³£ÐºÕ³³°ĻÊ¨ĻÝÊĲĊÀ»ĶĻÊ²À²¼Å³°ÍÜ�
ØºĉÕ²ĉ²Å²

�U=5<P���while�IĊ%�V>6=Q��3&�D-�>/#V>�>%�9�K'/J�/-J&&#V>�VR>�#AQ-A�>/!/3�69&I�CQ9%M�

#AQIĊ%%@*�%þ#>�!//�4>6!/þ�ú9%�<#V>�>%#AQ�D �V>6=Q�,>.L%1E'�K .K'/J�/-�<#V>�>%#AQ�D �V>6=Q�

,>.L%1E'�P!ú9I-CQ9%@*�%þ#AQ�V>7% L7ûIĊ%�/@��J1<I-CQ9K'/J�/-#V>�>%#AQ�D �V>6=Q�,>.L%1E'I6/P�6@è%�

K'/J�/-�<!/3�69&%@*�%þL7-ú9A��/=R��J1<�<7.D �>/#V>�VR>I-CQ9%@*�%þ#AQ�V>7% L7ûIĊ%I#P���K .

�V>%3%/9&�9��>/#V>�VR>�<M-úJ%ï%9%� �BR%9.Eú�=&I�CQ9%M�#AQL�ûL%�>/!/3�69&�� J1<K'/J�/-�<

99��>�1E'M'#V>�>%#AQ�V>6=Q�"= M'#=%#A��BQ�-A/E'J&&�>/#V>�>% =�%AR

while boolean_expression:
    statements

K .#AQ��ÅÒÒÏÈÄÑÂÈÛÓÕÈÖÖÌÒÑ�� IĊ%%@*�%þ#AQIĊ%I�CQ9%M�#>�!//�4>6!/þ�M3û!/3�69&

� � � � I�CQ9%M�3ú>IĊ%�/@�7/C9I#P��ú9%�>/#V>�>%I6-9

      Ö×Ä×ÈÐÈÑ×Ö�� � IĊ%�D �V>6=Q�#AQ!û9��>/L7û-A�>/#V>�VR>

�>�1=�5�<�>/#V>�>%�9��V>6=Q��6>->/"9$@&>. û3.�ªÐÓÛÇÌÅÖØ�M û =�%AR

 <28-þ=�J&.I
.,"@P�����K'/J�/-�>/L�û�V>6=Q��ÛÌÍÐÉ�I*CQ9�V>%3�(1/3-!=R�J!ú���"B����

!=39.ú>�%ARIĊ%K'/J�/-#AQ-A�>/#V>�>%�VR>O�K .L�û�V>6=Q��ÛÌÍÐÉ�!/3�69&I�CQ9%M��9��ú>!=3I1� 

#AQL�ûL%�>/�V>%3�(1/3-�VR>O��=%�IĊ%(1/3-6<6-!=R�J!ú���"B�����

�>/#V>�>%�9�K'/J�/-�B�I/@ç-!û%�>��>/�V>%3�(1/3-6<6-�VR>M'I/CQ9.O�!=R�J!ú�ú>I/@ç-!û%#AQ 

�V>7% �C9����%"B��ú>6@è%6D #AQL�û!/3�69&L%I�CQ9%M��C9����J1<J6 �(11=*$þ�9�K'/J�/- =�%AR

�����LQGG����������LQGG����� ����������%(������������������%(��������
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!=39.ú>�I�ú%���V>7% L7û�� ÐÍ×Ø��¡�¿"¸ÍËÉÖ"������"·ÑÍÐÉ"������"·ÒÅÍÐ"����Á�J1<�

� � � � ØÙÔÐÉ��¡��"¸ÍËÉÖ"������"·ÑÍÐÉ"������"·ÒÅÍÐ"�����

č�
Ă�<$ �U=8#?%=-

list1.count(x)

ĀøČĂ

tuple1.count(x)

ĔĀšÙŠćđðŨîÝĈîüî×šĂöĎúǰYǰìĊęóïĔîǰMJTU�ǰĀøČĂǰUVQMF�ǰǰǰǰ

len(list1)

ĀøČĂ

len(tuple1)

ĔĀšÙŠćđðŨîÝĈîüî×šĂöĎúìĆĚÜĀöé×ĂÜǰMJTU�ǰĀøČĂǰUVQMF�ǰǰǰǰ

list1.index(x)

ĀøČĂ

tuple1.index(x)

ĔĀšÙŠćđðŨîúĈéĆïìĊę×ĂÜ×šĂöĎúǰYǰìĊęóïĔîǰMJTU�ǰĀøČĂǰUVQMF�ǰǰǰǰ

MJTU��BQQFOE	Y
ǰ ĔĀšÙŠćđðŨîǰMJTU�ǰìĊęêŠĂìšć÷éšü÷×šĂöĎúǰY

list1.remove(x) ĔĀšÙŠćđðŨîǰMJTU�ǰìĊęúï×šĂöĎúǰYǰĂĂÖ

list1.pop(idx) ĔĀšÙŠćđðŨîǰMJTU�ǰìĊęúï×šĂöĎúúĈéĆïìĊęǰJEYǰĂĂÖ

list1.clear() ĔĀšÙŠćđðŨîǰMJTU�ǰìĊęúï×šĂöĎúìĆĚÜĀöéĂĂÖǰ

 <28-þ=� '00<)#Ă �U=8#?%=-

list1.count(20) 2 óï×šĂöĎúǰ"20"ǰĔî×šĂÙüćöǰMJTU�ǰǰÝĈîüîǰ

�ǰêĆü

tuple1.count(30) 1 óï×šĂöĎúǰ "30"ǰ Ĕî×šĂÙüćöǰ UVQMF�ǰ

ÝĈîüîǰ�ǰêĆü

len(list1) 6 ÝĈîüî×šĂöĎúĔîǰMJTU�ǰøüöđìŠćÖĆïǰ�ǰêĆü

len(tuple1) 6 ÝĈîüî×šĂöĎúĔîǰUVQMF�ǰøüöđìŠćÖĆïǰ�ǰêĆü

list1.index(20) 1 úĈéĆïìĊę×ĂÜ×šĂöĎúìĊęöĊÙŠćǰ "20"ǰ ìĊęóïĔî

×šĂÙüćöǰMJTU�ǰđìŠćÖĆïǰ�

tuple1.index(30) 5 úĈéĆïìĊę×ĂÜ×šĂöĎúìĊęöĊÙŠćǰ "30"ǰ ìĊęóïĔî

×šĂÙüćöǰUVQMF�ǰđìŠćÖĆïǰ�

list1.append("Coconut")

list1.append(22)

["Tiger"
ǰ ��
ǰ "Smile"
ǰ ��
ǰ

"Snail"
ǰ��
ǰ"Coconut"
ǰ��>

×šĂÙüćöǰ M JTU�ǰ đéĉöǰ ìĊęêŠĂìšć÷éšü÷ǰǰ

"Coconut"ǰĒúąǰ��

¸ď¦ č§É²ÂĻÊÃ¼É³¡ĊÅºÑ¾§²ÌĲ�+HRS�Õ¾È�3TOKD
%9��>��>/ V>I%@%�>/ =��1ú>3�û>�!û%J1û3�,>5>�´ÝØÌÓÒ�.=�M ûI!/A.-ĉ��þ�=%6V>7/=&�°Í×Ø�

J1<�¸ÙÔÐÉ�#AQ%ï>6%L� =�%AR

�����LQGG�����������LQGG������ ����������%(������������������%(��������
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´¼ÈÔ¹°¡Å¦�$WBDOSHNM�
L%7=3�û9%AR(EûI�A.%�<9$@&>.'/<I,#�9��©ÜÇÉÔØÍÓÒ��BQ�IĊ%�¦ÙÍÐØ�ÍÒ�©ÜÇÉÔØÍÓÒ�L%,>5>�́ ÝØÌÓÒ��

#AQ(Eû9ú>%-AK9�>6*&I�9&ú9.O� I*CQ9L7û(Eû9ú>%6>->/"�= �>/�=&�û9(@ *1> #AQ9>�I�@ �BR%M û9.ú>��

"E�!û9��K .6>->/"J6 �'/<I,#�9��©ÜÇÉÔØÍÓÒ�#AQ%ï>6%L�*/û9-�V>9$@&>.M û =�%AR

Exception �U=8#?%=-

 IndexError ÙüćöñĉéóúćéìĊęđÖĉéÝćÖÖćøđ×šćëċÜ×šĂöĎúìĊęđÖĉî×Ăïđ×ê×šĂöĎúìĊęÖĈĀîéĕüš

 KeyError ÙüćöñĉéóúćéìĊęđÖĉéÝćÖÖćøđ×šćëċÜǰLFZǰìĊęĕöŠöĊĂ÷ĎŠĔî×šĂöĎúǰ%JDUJPOBSZ

 NameError ÙüćöñĉéóúćéìĊęđÖĉéÝćÖÖćøđ×šćëċÜêĆüĒðøìĊęĕöŠöĊĂ÷ĎŠĔî×Ăïđ×ê×ĂÜǰ MPDBMǰ ĀøČĂǰ

HMPCBM

 TypeError ÙüćöñĉéóúćéìĊęđÖĉéÝćÖÖćøĔßšôŦÜÖŤßĆîìĊęĕöŠÿĂéÙúšĂÜÖĆïßîĉé×ĂÜ×šĂöĎú

 ValueError ÙüćöñĉéóúćéìĊęđÖĉéÝćÖÖćøđ×šćëċÜêĆüĒðøìĊęÙŠć×ĂÜ×šĂöĎúĕöŠÿĂéÙúšĂÜÖĆïßîĉé

×ĂÜ×šĂöĎú

 ZeroDivisionError ÙüćöñĉéóúćéìĊęđÖĉéÝćÖÖćøĀćøéšü÷ýĎî÷Ť

%9��>�� ©ÜÇÉÔØÍÓÒ� #AQ�1ú>3�û>�!û%J1û3%=R%� (Eû9ú>%.=�6>->/"4B�5>'/<I,#�9�� ©ÜÇÉÔØÍÓÒ�

I*@ç-I!@-M û#AQ�ÌØØÔ×���ÈÓÇ×�ÔÝØÌÓÒ�ÓÖË���ÐÍÆÖÅÖÝ�ÉÜÇÉÔØÍÓÒ×�ÌØÑÐ�©ÜÇÉÔØÍÓÒ

 Ê¼×§Ċ¦Ê²£ĻÊÂÉÜ¦�SQX�ø�DWBDOS
71=��>/#V>�>%�9��V>6=Q���ØÖÝ���ÉÜÇÉÔØ��<�1û>.�=&�V>6=Q��ÍÊ���C9�"û>I�@ �û9(@ *1> L%�V>6=Q�#AQ

!>-71=��V>6=Q��ØÖÝ�K'/J�/-�<!/3�69&#AQ�V>6=Q��ÉÜÇÉÔØ�3ú>IĊ%�û9(@ *1> '/<I,#L �J1<#V>�>%

#AQ�D �V>6=Q�71=��V>6=Q��ÉÜÇÉÔØ�#AQ!/��=&�û9(@ *1> ��BQ�-A/E'J&&�>/L�û�>% =�%AR

try:

  statements_1

except TheException as e:

  statements_2

K .#AQ�� statements_1� IĊ%�D �V>6=Q�#AQ!û9��>/�<!/3��=&�û9(@ *1> 

� � � � L%��<#AQK'/J�/-#V>�>%

� � TheException� IĊ%'/<I,#�9��©ÜÇÉÔØÍÓÒ�#AQ!û9��>/!/3��=&

�� � e� � IĊ%!=3J'/#AQI�P&�ú>'/<I,#�9��©ÜÇÉÔØÍÓÒ

� � statements_2� IĊ%�D �V>6=Q�#AQ�V>7% L7û#V>�>%I-CQ9I�@ �û9(@ *1> �

� � � � !/�!>-�©ÜÇÉÔØÍÓÒ

�����LQGG�����������LQGG������ ����������%(������������������%(��������
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�¯£Ä Â���q�m´�È

´¼ÈÔ¹°¡Å¦�&4(
L%7=3�û9%AR(Eû9ú>%�<M û/Eû�=�� «¹­� '/<I,#!ú>�O� #AQL�û6V>7/=&6/û>�6ú3%!@ !ú9�=&(EûL�û�>%J&&�

�/>ĕ�� =�%AR

6HMCNV���Ã²ĊÊĳĉÊ¦ÂĻÊÃ¼É³ĶÉĲÀÊ¦£ÅºÖ·Ô²²ĳč
�Window� IĊ%�9-K*I%%!þ'/<I,#� §ÓÒØÅÍÒÉÖ� �BQ�IĊ%9��þ'/<�9&J/��9�� «¹­� #AQ(Eû9ú>%�

�<!û9�6/û>��BR%->I*CQ9IĊ%7%û>!ú>�6V>7/=&L�û�= 3>��9-K*I%%!þ9CQ%O�(Eû9ú>%6>->/"6/û>�7%û>!ú>�

�>��1>6� ¸Ï� J1<�<!û9��V>7% �D�6-&=!@71=�O� L7û�=&7%û>!ú>�%AR û3.� I*CQ9�3>-I�û>L�� (Eû9ú>%

6>->/"4B�5>�>/L�û�>%�>�!=39.ú>�K'/J�/-!ú9M'%AR

 <28-þ=�J&.I
.,"@P�����K'/J�/-�>/6/û>��»ÍÒÈÓÛ�-AK�û  =�%AR

Window

Label

Radiobutton

Listbox

Text Checkbutton

Button

Combobox

1
2
3
4
5
6
7

from tkinter import *

root = Tk()
root.title("GUI Example")
root.geometry("300x250")
root.option_add('*font', 'tahoma 10 bold')
root.mainloop()

�����LQGG�����������LQGG������ ����������%(������������������%(��������
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¼ÈĲÉ³ Ê¼Ô¡ĊÊ¯Î¦¡ĊÅºÑ¾�� BBDRR�,NCHŰDQ��/TAKHB��
/QHU@SD�Õ¾È�/QNSDBSDC

 Access Modifier��C9��A.þI3@/þ #AQL�û�V>7% /< =&�>/I�û>"B��û9-E1�IĊ%�1M��9��>/�V>7% 

/< =&�>/I�û>L�û�>%6->�@��9��1>6�I*CQ9/=�5>�3>-'19 ,=.J1<'ö9��=%�>/I'1AQ.%J'1��û9-E1

,>.L%�1>6��BQ�9>�I�@ �BR%M ûL%��<#AQ-A�>/%V>�1>6 =��1ú>3M'L�û�>%�VR>�K .,>5>�́ ÝØÌÓÒ�-A�>/

J&ú�/< =&�9��¥ÇÇÉ××�±ÓÈÍÊÍÉÖ�IĊ%���/< =&�C9�

1.  Public���-A�9&I�!�>/I�û>L�û�>%M û�>�#D��1>6�

Public� IĊ%�>/�V>7% /< =&� ¥ÇÇÉ××�±ÓÈÍÊÍÉÖ� L7û�=&J9!#/@&@3!þ7/C9I-$9 #AQ!û9��>/L7û

�1>6L O� I/A.�L�û�>%�PM û� J!úL%&>��û9-E1� I�ú%� �û9-E1I�@%I C9%9>��<"E�I'1AQ.%J'1��ú>M û�ú>.�

7>��V>7% �>/I�û>"B�IĊ%J&&�́ ÙÆÐÍÇ��P�<#V>L7ûI�@ �3>-M-ú'19 ,=.�=&�û9-E1� =�%=R%��>/�V>7% 

/< =&�¥ÇÇÉ××�±ÓÈÍÊÍÉÖ�L7û�û9-E1I�@%I C9%��B��3/IĊ%J&&�´ÖÍÚÅØÉ�I*CQ9IĊ%�>/�ú9%�û9-E1M3ûM-úL7û

�1>69CQ%6>->/"I'1AQ.%J'1�J�ûM��ú>M ûK .!/�

2.  Private���-A�9&I�!�>/I�û>L�û�>%�û9-E1,>.L%�1>6I A.3�=%I#ú>%=R%�

Private� IĊ%�>/�V>7% /< =&� ¥ÇÇÉ××� ±ÓÈÍÊÍÉÖ� L7û�=&J9!#/@&@3!þ7/C9I-$9 #AQ!û9��>/ 

L�û�>%,>.L%�1>6I#ú>%=R%�M-ú9%Dq>!L7û�1>69CQ%I/A.�L�û�>%�(Eû9ú>%6>->/"4B�5>�>/�V>7% /< =&�

¥ÇÇÉ××�±ÓÈÍÊÍÉÖ�IĊ%�´ÖÍÚÅØÉ�I*@ç-I!@-M û�>�!=39.ú>�K'/J�/-L%7=3�û9�©ÒÇÅÔ×ÙÐÅØÍÓÒ

3.  Protected���-A�9&I�!�>/I�û>L�û�>%�û9-E1,>.L%�1>6I A.3�=%J1<�1>6#AQ6C&#9 �=%�

Protected� IĊ%�>/�V>7% /< =&� ¥ÇÇÉ××�±ÓÈÍÊÍÉÖ� L7ûJ9!#/@&@3!þ7/C9I-$9 #AQ9%Dq>!L7û

�1>6#AQ-A�3>-6=-*=%$þ�>��1>6J-ú6Eú�1>61E�L�û�>%I#ú>%=R%�M-ú9%Dq>!L7û�1>69CQ%I/A.�L�ûM û�K .

(Eû9ú>%6>->/"4B�5>I*@ç-I!@-M ûL%7=3�û9�­ÒÌÉÖÍØÅÒÇÉ

3(/

5.C&60<

=.��>/�V>7% /< =&�9��¥ÇÇÉ××�±ÓÈÍÊÍÉÖ�L7û�=&�û9-E1L O�-AJ%3�@ L%�>/*@�>/�> =�%AR

• 
.�ï"@P�ÿ8,D0"U=6$ÿ="@PHĎ$ <2I&.5=#=.�;�C9�9%Dq>!L7û�1>6L O�I/A.�L�ûM ûK .!/��L7û�V>7% IĊ%J&&�

´ÙÆÐÍÇ

•� 
.�ï"@P�ÿ8,D0,@�þ=HĎ$5þ2$ <2�C9�M-ú9%Dq>!L7û�1>69CQ%->I'1AQ.%J'1��ú>M û�L7û�V>7% IĊ%J&&�́ ÖÍÚÅØÉ�K .

�>/�V>7% �CQ9�û9-E1L7û-AI�/CQ9�7->.�ÃÃ�%V>7%û>�CQ9�

•� 
.�ï"@P�ÿ8,D0,@�2=,5<,)<$#ĂK$0<
4�;"@P,@
=.5B%"8��=
�0=5I,þ5Dþ�0=50D
�L7û�V>7% IĊ%J&&�́ ÖÓØÉÇØÉÈ�

K .�>/�V>7% �CQ9�û9-E1L7û-AI�/CQ9�7->.�Ã�%V>7%û>�CQ9

������LQGG������������LQGG������ ����������%(������������������%(��������
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3. 7%û>�9�I*@ç-/>.�>/6@%�û>

3.1 'ö9%�û9-E1/>.1<I9A. �9�/>.�>/6@%�û>

3.2 �1@�'Dõ-�

4. K'/J�/-�<&=%#B��û9-E11�!>/>�� ÔÖÓÈÙÇØ� J1<J6 ��û9�3>-J�û�I!C9%� J1û3�1@�'Dõ-�

ÙúĉÖ2

ÙúĉÖ3.2

ÙúĉÖ5
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�>/I�A.%K'/J�/-I*CQ9I�CQ9-!ú9�>/#V>�>%/<73ú>��·ÉÖÚÉÖ��=&�§ÐÍÉÒØ�L%,>5>�´ÝØÌÓÒ��<L�û
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Machine Learning
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