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�#�/Ǩ. /# .$(+' ./ $)�*-- �/ ./-$)" /#�/ 2 �*0'� - /0-) "$1 ) /# / ./ $)+0/.Ǣ �0./ /# 
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https://github.com/bitfield/tpg-tests/blob/main/game/1/game.go
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�D EDWWHU\� D NH\���
� � DQG��

ƧƬ

https://amzn.to/3OR9pqg
https://pkg.go.dev/github.com/google/go-cmp/cmp
https://github.com/bitfield/tpg-tests/blob/main/game/2/game_test.go
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UHVXOW � �� DQG �
UHVXOW � LWHPV>OHQ�LWHPV���@
UHVXOW � ���
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https://github.com/bitfield/tpg-tests/blob/main/game/3/game.go
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#�1 �)4 2�4 /* &)*2 $! *0- ) 2 �*� �*-- �/'4 !*-(�/. /2*Ǜ *) Ǜ *- 5 -* $/ (.ǚ
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https://sandimetz.com/99bottles
https://sandimetz.com/99bottles
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'$& 2$/# /# Ɵ-./ 1 -.$*) *! /LVW,WHPVǚ �)� 2 Ǩ'' �'.* &)*2 2# ) 2 Ǩ1 2-$// )
 )*0"# �*� Ǜ � ��0. /# / ./ 2$'' ./�-/ +�..$)"ǚ

�#$. $. �)*/# - +*$)/ /#�/ 
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/# (*-  3+ -$ )� � � +-*"-�(( - /# 4 �- Ǜ /# (*- /-*0�' $/ "$1 . /# (ǚ �# 4Ǩ- 
.* 0. � /* %0./ "*$)" �# �� �)� 2-$/$)" �*� /* .*'1 /# +-*�' ( /#�/ $/Ǩ. #�-� !*- /# (
/* $). -/ �)  3/-� ./ + $) /# +-*� ..ǜ 2-$/$)" � ) 2 / ./ǚ

�1 ) 2# ) /# 4Ǩ1 2-$// ) � !0)�/$*) / ./ǱƟ-./ /* ./�-/ 2$/#Ǜ /# / (+/�/$*) $. /# ) /*
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)
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�0/ $/ ��) /�& � 2#$' /* /#*-*0"#'4  ./��'$.# /#$. ) 2 #��$/Ǜ .* $! 4*0 #�1 /-*0�' �/
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� ./ ��. .

� �*0'� 2-$/ .*( ) 2 / ./ !0)�/$*).Ǜ *) !*-  ��# ��. /#�/ 2 2�)/ /* �# �&Ǜ �0/
/#�/ .  (. � �$/ 2�./ !0'ǚ �ơ - �''Ǜ  ��# / ./ $. "*$)" /* �*  3��/'4 /# .�( /#$)"ǜ ��''
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���# ��. # - �*).$./. *! /2* +$ � . *! ��/�ǜ /# ./-$)". /* +�.. /* /LVW,WHPVǛ �)�
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 3$./$)" / ./ǚ

�) *! /# )$� /#$)". ��*0/ �* $. /#�/ �)4 /$( 2 2�)/ /* "-*0+ .*( - '�/ � �$/. *!
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ZDQW VWULQJ

`
���

ǹ$./$)" JDPH��Ǻ
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https://github.com/bitfield/tpg-tests/blob/main/game/4/game_test.go


	*2 ��) 2 - !��/*- *0-  3$./$)" / ./ /* 0. /# ) 2 WHVW&DVH ./-0�/ /4+ Ǣ � ''Ǜ ' /Ǩ.
./�-/ �4 �- �/$)" � .'$� *! WHVW&DVH 1�'0 . 2$/# %0./ *)  ' ( )/ǜ /# /#-  Ǳ$/ ( ��. 
2 �'- ��4 #�1 ǚ

���
FDVHV � >@WHVW&DVH^

^
LQSXW� >@VWULQJ^

�D EDWWHU\��
�D NH\��
�D WRXULVW PDS��

`�
ZDQW�
�<RX FDQ VHH KHUH D EDWWHU\� D NH\� DQG D WRXULVW PDS���

`�
`
���

ǹ$./$)" JDPH��Ǻ

�#�/Ǩ. ) 3/Ǣ � )  � /* '**+ *1 - /#$. .'$� *! ��. . 0.$)" UDQJHǛ �)� !*-  ��# ��. Ǜ 2 
2�)/ /* +�.. $/. LQSXW 1�'0 /* /LVW,WHPV �)� �*(+�- /# - .0'/ 2$/# $/. ZDQW 1�'0 ǚ

���
IRU B� WF � UDQJH FDVHV ^

JRW � JDPH�/LVW,WHPV�WF�LQSXW�
LI WF�ZDQW � JRW ^

W�(UURU�FPS�'LII�WF�ZDQW� JRW��
`

`

ǹ$./$)" JDPH��Ǻ

�#$. '**&. 1 -4 .$($'�- /* /# / ./ 2 ./�-/ � 2$/#Ǜ  3� +/ /#�/ (*./ *! /# / ./ �*�4 #�.
(*1 � $).$� /#$. '**+ǚ �#�/ (�& . . ). Ǜ � ��0. 2 Ǩ- �*$)"  3��/'4 /# .�( /#$)"
$) /# / ./Ǜ �0/ )*2 2 ��) �* $/ - + �/ �'4 !*- (0'/$+' ��. .ǚ

�#$. $. �*((*)'4 ��'' � � /��' / ./Ǜ � ��0. $/ �# �&. /# � #�1$*0- *! /# .4./ ( "$1 )
� /��' *! �$Ƣ - )/ $)+0/. �)�  3+ �/ � - .0'/.ǚ 	 - Ǩ. 2#�/ $/ '**&. '$& 2# ) 2 +0/ $/
�'' /*" /# -ǜ

IXQF 7HVW/LVW,WHPVB*LYHV&RUUHFW5HVXOW)RU,QSXW�W WHVWLQJ�7� ^
W\SH WHVW&DVH VWUXFW ^

LQSXW >@VWULQJ
ZDQW VWULQJ

ƨƦ

https://github.com/bitfield/tpg-tests/blob/main/game/4/game_test.go
https://github.com/bitfield/tpg-tests/blob/main/game/4/game_test.go


`
FDVHV � >@WHVW&DVH^

^
LQSXW� >@VWULQJ^

�D EDWWHU\��
�D NH\��
�D WRXULVW PDS��

`�
ZDQW�
�<RX FDQ VHH KHUH D EDWWHU\� D NH\� DQG D WRXULVW PDS���

`�
`
IRU B� WF � UDQJH FDVHV ^

JRW � JDPH�/LVW,WHPV�WF�LQSXW�
LI WF�ZDQW � JRW ^

W�(UURU�FPS�'LII�WF�ZDQW� JRW��
`

`
`

ǹ$./$)" JDPH��Ǻ

�$-./Ǜ ' /Ǩ. (�& .0- 2 �$�)Ǩ/ " / �)4/#$)" 2-*)" $) /#$. - !��/*-$)"ǚ �# / ./ .#*0'�
./$'' +�..Ǜ .$)� $/Ǩ. ./$'' *)'4 / ./$)" *0- *-$"$)�' /#-  Ǳ$/ ( ��. ǜ

3$66
RN JDPH �����V

�- �/ǚ �*2 �*( . /# +�4*Ƣǜ 2 ��)  �.$'4 ��� (*- ��. .Ǜ �4 $). -/$)"  3/-�  ' Ǳ
( )/. $) /# FDVHV .'$� ǚ

���$)" ��. . *) �/ � /$( 

�#�/ ) 2 / ./ ��. . .#*0'� 2 ��� �/ /#$. ./�" Ǣ � �*0'� ��� '*/. *! ��. . �/ *)� Ǜ �0/
.$)� 2 !  ' +- //4 .0- /# 4Ǩ'' �'' !�$'Ǜ /# - Ǩ. )* +*$)/ $) /#�/ǚ


)./ ��Ǜ ' /Ǩ. /- �/  ��# ��. �. � .�-$�$)" � ) 2 � #�1$*0-Ǜ �)� /��&' *) *! /# ( �/
� /$( ǚ �*-  3�(+' Ǜ /# - Ǩ. � � -/�$) 2�4 /# .4./ ( .#*0'� � #�1 2# ) "$1 ) /2* $)Ǳ
+0/. $)./ �� *! /#-  Ǜ �)� $/Ǩ. �$./$)�/ !-*( /# /#-  Ǳ$/ ( ��. ǚ � Ǩ'' )  � .*( .+ �$�'
'*"$� !*- $/ǚ

�* ' /Ǩ. ��� � .$)"' ) 2 ��. /#�/ .0++'$ . /2* $/ (.ǜ

^

ƨƧ

https://github.com/bitfield/tpg-tests/blob/main/game/4/game_test.go


LQSXW� >@VWULQJ^
�D EDWWHU\��
�D NH\��

`�
ZDQW� �<RX FDQ VHH KHUH D EDWWHU\ DQG D NH\���

`�

ǹ$./$)" JDPH��Ǻ

�# 1�'0 *! ZDQW $. 0+ /* 0.Ǜ *! �*0-. ǜ 2#�/ 2 2�)/ /* #�++ ) $) /#$. ��. $. �
+-*�0�/ � .$") � �$.$*)ǚ �#$. $. 2#�/ 
Ǩ1 � �$� � 
 2�)/Ǜ 2$/# (4 "�( � .$") - #�/
*)Ǜ .* ' /Ǩ. .  2#�/ /LVW,WHPV ��/0�''4 �* .ǜ

��� )$,/� 7HVW/LVW,WHPVB*LYHV&RUUHFW5HVXOW)RU,QSXW �����V�
JDPHBWHVW�JR���� VWULQJV�-RLQ�^

�<RX FDQ VHH KHUH D EDWWHU\��
� ����

� DQG D NH\���
`� ���

�*/ ���Ǜ �0/ )*/ + -! �/ǚ 
/Ǩ. $). -/$)" � �*((� �ơ - ǩ��// -4Ǫ /#�/ .#*0'�)Ǩ/ � /# - ǚ

�*2 ' /Ǩ. /-4 /* Ɵ3 /#�/ǚ �*- /#-  *- (*- $/ (.Ǜ 2 Ǩ'' �'2�4. 2�)/ /# �*((�Ǜ �)� !*-
/2*Ǜ *) Ǜ *- 5 -* $/ (.Ǜ 2 2*)Ǩ/ǚ �* /# ,0$�& ./ 2�4 /* " / /#$. / ./ /* +�.. $. +-*���'4
/* ��� � .+ �$�' ��. /* /LVW,WHPVǛ 2# ) OHQ�LWHPV� $. ' .. /#�) Ʃǜ

IXQF /LVW,WHPV�LWHPV >@VWULQJ� VWULQJ ^
UHVXOW � �<RX FDQ VHH KHUH �
LI OHQ�LWHPV� � � ^

UHWXUQ UHVXOW � LWHPV>�@ � � DQG � � LWHPV>�@ � ���
`
UHVXOW � VWULQJV�-RLQ�LWHPV>�OHQ�LWHPV���@� �� ��
UHVXOW � �� DQG �
UHVXOW � LWHPV>OHQ�LWHPV���@
UHVXOW � ���
UHWXUQ UHVXOW

`

ǹ$./$)" JDPH��Ǻ

�"�$)Ǜ /#$. $.)Ǩ/ +�-/$�0'�-'4  ' "�)/Ǜ )*- �* . $/ )  � /* � ǚ � %0./ )  � /* 2-$/ /# 
($)$(0( �*� /* +�.. /# �0-- )/ !�$'$)" / ./ ��. ǚ 
) +�-/$�0'�-Ǜ 2 �*)Ǩ/ )  � /*
2*--4 ��*0/ /-4$)" /* +�.. / ./ ��. . 2 �*)Ǩ/ #�1 4 /Ǜ  1 ) $! 2 +'�) /* ��� /# (
'�/ -ǜ

��� *) ��. �/ � /$( Ǜ �)�(�& $/ +�.. � !*- ���$)" /# ) 3/ǚ

ƨƨ

https://github.com/bitfield/tpg-tests/blob/main/game/5/game_test.go
https://github.com/bitfield/tpg-tests/blob/main/game/5/game.go


�# / ./ +�.. . !*- /# /2* ��. . 2 Ǩ1 � Ɵ) �Ǜ .* )*2 ' /Ǩ. ��� /# *) Ǳ$/ ( ��. ǜ

^
LQSXW� >@VWULQJ^

�D EDWWHU\��
`�
ZDQW� �<RX FDQ VHH D EDWWHU\ KHUH���

`�

ǹ$./$)" JDPH��Ǻ

�*/ /# .'$"#/'4 �$Ƣ - )/ 2*-� *-� -ǜ ǩ4*0 ��) .  # - � ��// -4Ǫ 2*0'� .*0)� � '$//' 
*��ǚ

 /Ǩ. .  $! /#$. +�.. .ǜ

��� )$,/� 7HVW/LVW,WHPVB*LYHV&RUUHFW5HVXOW)RU,QSXW �����V�
SDQLF� UXQWLPH HUURU� LQGH[ RXW RI UDQJH >�@ ZLWK OHQJWK �
>UHFRYHUHG@

�# � �-ǚ /LVW,WHPV $. )*2 +�)$�&$)"Ǜ .* /#�/Ǩ.  1 ) 2*-. /#�) .$(+'4 !�$'$)"ǚ 
) /# 
$((*-/�' 2*-�. *! �*'!"�)" ��0'$Ǜ $/Ǩ. ǩ)*/  1 ) 2-*)"Ǫǚ

�0 ''$)" � +�)$�

��)$�. $) �* �- ���*(+�)$ � �4 � ./��& /-�� Ǜ .* 2 ��) 2*-& *0- 2�4 /#-*0"# $/ /* .  
2#$�# '$) *! �*� $. /# +-*�' (ǚ 
/Ǩ. /#$. *) ǜ

UHWXUQ UHVXOW � LWHPV>�@ � � DQG � � LWHPV>�@ � ���

�#$. $. � $)"  3 �0/ � $) /# ��. 2# - /# - Ǩ. *)'4 *) $/ ( ǹLWHPV>�@ǺǛ .* 2 � Ɵ)Ǳ
$/ '4 ��)Ǩ/ - ! - /* LWHPV>�@ǜ $/ �* .)Ǩ/  3$./ǚ 	 )� /# +�)$�ǚ

 /Ǩ. /- �/ /# *) Ǳ$/ ( '$./ �. �)*/# - .+ �$�' ��. ǜ

IXQF /LVW,WHPV�LWHPV >@VWULQJ� VWULQJ ^
UHVXOW � �<RX FDQ VHH KHUH �
LI OHQ�LWHPV�   � ^

UHWXUQ �<RX FDQ VHH � � LWHPV>�@ � � KHUH��
`
LI OHQ�LWHPV� � � ^

UHWXUQ UHVXOW � LWHPV>�@ � � DQG � � LWHPV>�@ � ���
`
UHVXOW � VWULQJV�-RLQ�LWHPV>�OHQ�LWHPV���@� �� ��
UHVXOW � �� DQG �
UHVXOW � LWHPV>OHQ�LWHPV���@

ƨƩ

https://github.com/bitfield/tpg-tests/blob/main/game/6/game_test.go
https://en.wikipedia.org/wiki/Not_even_wrong


UHVXOW � ���
UHWXUQ UHVXOW

`

ǹ$./$)" JDPH��Ǻ

�#$.  '$($)�/ . /# +�)$�Ǜ �)� /# / ./ )*2 +�.. . !*- /#$. ��. ǚ

 /Ǩ. &  + "*$)"Ǜ �)� ��� /# 5 -* $/ (. ��. ǚ �#�/ .#*0'� 2  3+ �/ /LVW,WHPV /*
- /0-)Ǣ

^
LQSXW� >@VWULQJ^`�
ZDQW� ���

`�

ǹ$./$)" JDPH��Ǻ

�0./ /#  (+/4 ./-$)" .  (. - �.*)��' ǚ � �*0'� #�1 $/ - .+*)� ǩ�*0 .  )*/#$)"
# - ǪǛ �0/ $/ 2*0'� � � �$/ 2 $-� /* " / /#�/ ( ..�"  1 -4 /$( 4*0  )/ - � '*��/$*)
/#�/ #�++ ). /* #�1 )* $/ (. $) $/Ǜ 2#$�# 2*0'� +-*���'4 � /-0 !*- (*./ '*��/$*).ǚ

�0))$)" /#$. / ./ ��. +�)$�. �"�$)ǜ

��� )$,/� 7HVW/LVW,WHPVB*LYHV&RUUHFW5HVXOW)RU,QSXW �����V�
SDQLF� UXQWLPH HUURU� LQGH[ RXW RI UDQJH >�@ ZLWK
OHQJWK � >UHFRYHUHG@

�)� 2 ��) "0 .. 2#�/ /# +-*�' ( $. 2$/#*0/ !*''*2$)" /# ./��& /-�� ǜ $! LWHPV $.
 (+/4Ǜ /# ) 2 ��)Ǩ/  1 ) - ! - /* LWHPV>�@ǚ �)*/# - .+ �$�' ��. ǜ

LI OHQ�LWHPV�   � ^
UHWXUQ ��

`

ǹ$./$)" JDPH��Ǻ

�#$. +�.. .ǚ

� !��/*-$)"

� .�2  �-'$ - /#�/ $/ �* .)Ǩ/ (�// - #*2  ' "�)/ /# �*� !*- /LVW,WHPV '**&.Ǜ $! $/
�* .)Ǩ/ �* /# -$"#/ /#$)"ǚ �* )*2 /#�/ $/ �* . �* /# -$"#/ /#$)"Ǜ 2 Ǩ- $) � "**� +'�� Ǜ
� ��0. 2 #�1 *+/$*).ǚ 
! 2 #�� /* .#$+ -$"#/ )*2Ǜ /#$. (*( )/Ǜ 2 �*0'� ��/0�''4
�* /#�/ǚ � 2*0'�)Ǩ/ � � '$"#/ � ��*0/ $/Ǜ � ��0. /# �*� $. #�-� /* - �� �)� (�$)Ǳ
/�$)Ǜ �0/ 0. -. �*)Ǩ/ ��- ��*0/ /#�/ǚ �#�/ /# 4 ��- ��*0/ $. 2# /# - $/ .*'1 . /# $- +-*�Ǳ
' (ǚ

ƨƪ

https://github.com/bitfield/tpg-tests/blob/main/game/6/game.go
https://github.com/bitfield/tpg-tests/blob/main/game/7/game_test.go
https://github.com/bitfield/tpg-tests/blob/main/game/7/game.go


�0/ (�4� 2 �*)Ǩ/ #�1 /* .#$+ -$"#/ )*2ǚ �#�/ 1 -  3/-� /$( 2 #�1 $) #�)�Ǜ 2 
��) )*2 0. /* - !��/*- /#$. �*-- �/ �*� /* (�& $/ )$� -ǚ �)�Ǜ 2#$' /# - Ǩ. �'2�4. �
-$.& *! (�&$)" ($./�& . *- $)/-*�0�$)" �0". 2# ) - !��/*-$)"Ǜ 2 #�1 � .�! /4 ) /ǜ /# 
/ ./ǚ

�# � Ɵ)$/$*) *! ǩ- !��/*-$)"ǪǛ �4 /# 2�4Ǜ $. �#�)"$)" �*� 2$/#*0/ �#�)"$)" $/. � #�ǻ
1$*0- $) �)4 - ' 1�)/ 2�4ǚ �$)� /# / ./ � Ɵ) . �'' /# � #�1$*0- 2 �*).$� - - ' 1�)/Ǜ
2 ��) �#�)" /# �*� 2$/# �*(+' / !-  �*(Ǜ - '4$)" *) /# / ./ /* / '' 0. /# (*Ǳ
( )/ /# �*� ./�-/. � #�1$)" �$Ƣ - )/'4ǚ

�$)� 2 #�1 !*0- �$Ƣ - )/ �*� +�/#.Ǜ � + )�$)" *) /# )0(� - *! $)+0/ $/ (.Ǜ 2 
��) (*-  ' "�)/'4 2-$/ /#�/ �. � VZLWFK ./�/ ( )/ 2$/# !*0- ��. .ǜ

IXQF /LVW,WHPV�LWHPV >@VWULQJ� VWULQJ ^
VZLWFK OHQ�LWHPV� ^
FDVH ��

UHWXUQ ��
FDVH ��

UHWXUQ �<RX FDQ VHH � � LWHPV>�@ � � KHUH��
FDVH ��

UHWXUQ �<RX FDQ VHH KHUH � � LWHPV>�@ � � DQG � �
LWHPV>�@ � ���

GHIDXOW�
UHWXUQ �<RX FDQ VHH KHUH � �

VWULQJV�-RLQ�LWHPV>�OHQ�LWHPV���@� �� �� �
�� DQG � � LWHPV>OHQ�LWHPV���@ � ���

`
`

ǹ$./$)" JDPH��Ǻ

�$� 2 �- �& �)4/#$)" *- �#�)" �)4 � #�1$*0-Ǣ �*Ǜ � ��0. /# / ./ ./$'' +�.. .ǚ
�*0'� 2 #�1 2-$// ) /LVW,WHPV !-*( /# ./�-/ 0.$)" � VZLWFK ./�/ ( )/Ǜ .�1$)" /#$.
- !��/*-$)" ./ +Ǣ �! �*0-. Ǜ �0/ 2 Ǩ1  )� � 0+ # - �)42�4Ǜ %0./ �4 � �$Ƣ - )/ -*0/ ǚ


) !��/Ǜ �'' "**� +-*"-�(. "* /#-*0"# �/ ' �./ � ! 2 �4�' . *! - !��/*-$)"ǚ � .#*0'�)Ǩ/
 1 ) /-4 /* 2-$/ /# Ɵ)�' +-*"-�( $) � .$)"' �// (+/ǚ 
)./ ��Ǜ 2 Ǩ'' " / (0�# � // -
- .0'/. �4 �$($)" !*- �*-- �/ �*� Ɵ-./Ǜ /# ) $/ -�/$)" *) $/ � ! 2 /$( . /* (�& $/ �' �-Ǜ
- ����' Ǜ �)�  �.4 /* (�$)/�$)ǚ

�-$/$)" $. ��.$��''4 �) $/ -�/$1 +-*� ..Ǥ 
/ $. � -�- 2-$/ - 2#* ��.# . *0/ � Ƣ)ǻ
$.# � +$ � ǧ (*./ *! 0. 2*-& $) �$-�' .ǥ - /0-)$)" �"�$) �)� �"�$) /* /# .�( 
+$ � *! +-*. ǥ ���$)" *- � ' /$)" 2*-�.ǥ +#-�. .ǥ �)� . )/ )� .ǥ �#�)"$)" /# *-ǻ
� - *! /#*0"#/.ǥ �)�  '��*-�/$)" � .$)"' . )/ )� $)/* +�" . *! / 3/Ǥ

ǳ��' �*0"# -/4 ƥ �$( �Ǩ� $''4Ǜ ǩ�)$3 � 3/ �-*� ..$)"Ǫ

ƨƫ

https://github.com/bitfield/tpg-tests/blob/main/game/8/game.go
https://amzn.to/3ObAKDI


� ''Ǜ /#�/ 2�.  �.4

�* �*0�/ /# - Ǩ. (*- - !��/*-$)" 2 �*0'� �* # - Ǜ �0/ 
 /#$)& 4*0 " / /# +*$)/ǚ
� Ǩ1 � 1 '*+ � .*( �*-- �/Ǜ - �.*)��'4 - ����' �*� Ǜ 2$/# ���*(+�)4$)" / ./. /#�/
�*(+' / '4 � Ɵ) /# � #�1$*0- 0. -. ��- ��*0/ǚ

�)� 2 �$� $/ 2$/#*0/  1 - #�1$)" /* - �''4 /#$)& /** #�-�ǚ �# - 2 - )* �-�$)Ǳ�0./$)"
+-*�' (. /* .*'1 ǝ 2 �$�)Ǩ/ #�1 /* $)1 )/ �)4 �*(+'$��/ � �'"*-$/#(. +- 1$*0.'4 0)Ǳ
&)*2) /* �*(+0/ - .�$ )� Ǜ *- /#�/ 4*0 ($"#/ � / ./ � *) $) .*( %*� $)/ -1$ 2ǚ � 
�$�)Ǩ/ 0. �)4 ��1�)� � ! �/0- . *! �*Ǜ %0./ ��.$� ./-$)".Ǜ .'$� .Ǜ �)� '**+.ǚ

�#�/Ǩ. � "**� /#$)"ǚ 
! �*� $. #�-� /* 2-$/ Ǜ $/Ǩ'' � #�-� /* 0)� -./�)�Ǜ �)�  1 ) #�-� -
/* � �0"ǚ �* 2 2�)/ /# �*� /* �  �.4 /* 2-$/ ǚ

�1 -4*) &)*2. /#�/ � �0""$)" $. /2$� �. #�-� �. 2-$/$)" � +-*"-�( $) /# Ƣ-./
+'�� Ǥ �* $! 4*0ǲ- �. �' 1 - �. 4*0 ��) � 2# ) 4*0 2-$/ $/ǥ #*2 2$'' 4*0  1 -
� �0" $/Ǭ

ǳ�-$�) � -)$"�) ƥ �ǚ�ǚ �'�0" -Ǜ ǩ�# �' ( )/. *! �-*"-�(($)" �/4' Ǫ


! 2 Ɵ)� /#�/ 2-$/$)" /# �*� $. #�-�Ǜ 2 Ǩ'' - �0� /# .�*+ *! *0- �(�$/$*) .* /#�/
2 Ǩ- .*'1$)" .*( .$(+' - +-*�' ( $)./ ��ǚ � Ǩ'' &  + .$(+'$!4$)" /# +-*�' ( $) /#$.
2�4 0)/$' /# �*� � �*( .  �.4 �)� *�1$*0.ǚ �# ) 2 ��) "-��0�''4 �0$'� ���& 0+ /*
/# - �' +-*�' ( 2 ./�-/ � 2$/#ǚ

�# & 4 +*$)/ $. /#�/ 2 Ǩ- �'2�4. 2-$/$)" �*� Ǜ �'2�4. / ./$)" *0-  1*'1$)" $� �. �"�$)./
� -0))$)" +-*"-�(Ǜ $)./ �� *! " //$)" /-�++ � $)/* �*$)" ǩ�$" � .$") 0+ !-*)/Ǫǜ /#�/
) 1 - 2*-&.ǚ

�4 2�4 *! 2-$/$)" �*� $.ǥ 4*0 .�0'+/ $/ǥ 4*0 " / .*( /#$)" �. "**� �. 4*0 ��)ǥ
�)�  1 -4/#$)"ǲ. .0�% �/ /* �#�)" ǥ �'2�4.ǥ �. 4*0 ' �-)Ǥ �0/ 4*0 �'$(� /#$. '��ǻ
� - *! ' �-)$)" ��*0/ 4*0- +-*�' (Ǥ �1 -4 +-*�' (ǲ. 0)$,0 ǥ .* 4*0 #�1 /* ' �-)
��*0/  ��# +-*�' (ǥ �)� 4*0 �* .*( /#$)" �)� " / � � // - 1�)/�" +*$)/Ǥ �)�
!-*( /#�/ 1�)/�" +*$)/ 4*0 ��) � �$� /* /#-*2 $/ *0/Ǥ �*� $. �# �+Ǥ �0/ *Ʀ ) $/
/ ''. 4*0 2#�/ /* �* ) 3/Ǥ

ǳ�)�4 	 -5! '�Ǜ ,0*/ � $) ��*// �*. )� -"Ǩ. ǩ�- �($)" $) �*� Ǫ

�/  1 -4 ./�" $) /#$. +-*� ..Ǜ 2 #�� /# �*)Ɵ� )� /#�/ �*( . !-*( #�1$)" � "**�
/ ./ǚ 
/ ��0"#/ *0- *���.$*)�' ($../ +.Ǜ .#*2 � 0. !-*((*( )/ /* (*( )/ #*2 �'*. 
2 2 - " //$)" /* /# �*-- �/ .*'0/$*)Ǜ �)� 2#�/ ./$'' - (�$) � /* � �*) ǚ

�. 2 " ) -�/ � ) 2 $� �. �0-$)" � 1 '*+( )/Ǜ $/ 2�.  �.4 /* ��� /# ( �. ) 2 / ./
��. .Ǜ �)� 2 *)'4 #�� /* �* � 1 -4 '$//' 2*-& /* (�& /# ( +�..ǚ �)� 2 #�� �'' /# 
��. . +�..$)"Ǜ 2 2 - ��' /* �*)Ɵ� )/'4 - !��/*- /#  )/$- !0)�/$*)Ǜ 2$/#*0/ 2*--4Ǳ
$)" ��*0/ �- �&$)" �)4/#$)" *- $)/-*�0�$)" .0�/' �0".ǚ


! 4*0Ǩ- )*/ 0. � /* /#$. 2�4 *! +-*"-�(($)" 2$/# / ./.Ǜ $/ ($"#/ �'' .  ( � �$/ '*)"Ǳ
2$)� � !*- � - '�/$1 '4 .$(+' !0)�/$*)ǚ �0/ /# +-*� .. $. � '*/ ,0$�& - /* �* /#�) $/ $. /*
 3+'�$) ./ + �4 ./ +ǚ

ƨƬ

https://amzn.to/3bF2mmB
https://amzn.to/3NrFwhi



) � - �'Ǳ'$! +-*"-�(($)" .$/0�/$*)Ǜ $/ 2*0'� +-*���'4 /�& ( � �*0+' *! ($)0/ .
/* 2-$/ /#$. / ./Ǜ /2* *- /#-  ($)0/ . /* " / $/ +�..$)"Ǜ �)� (�4� �)*/# - �*0+' *!
($)0/ . /* - !��/*- /# �*� ǚ  /Ǩ. " ) -*0.'4 .�4 / ) ($)0/ . $. � - �.*)��' /$( /*
�0$'� .*( /#$)" '$& /LVW,WHPV 0.$)" /#$. 2*-&Ơ*2ǚ

�*0'� 2 �* $/ !�./ - $! 2 �$�)Ǩ/ �*/# - ��*0/ /# / ./Ǣ � -#�+.ǚ �0/ .$")$Ƣ��)/'4
!�./ -Ǣ 
 �*0�/ $/ǚ �* 2-$/ � 2*-&$)" /LVW,WHPV !-*( .�-�/�# /#�/ #�)�' . �'' /# . 
��. . 2*0'� /�& ( � "**� / ) ($)0/ .Ǜ 
 /#$)&ǚ 
)�  �Ǜ $/ 2*0'� ��/0�''4 � #�-� -
2*-&Ǜ � ��0. 
Ǩ� #�1 /* /#$)& 1 -4 ��- !0''4 �/  ��# ./�" �)� +�$)./�&$)"'4 2*-& *0/
2# /# - /# �*� $. "*$)" /* +-*�0� /# �*-- �/ - .0'/ǚ

�1 ) /# )Ǜ 
 2*0'�)Ǩ/ � �*(+' / '4 �*)Ɵ� )/ /#�/ $/ 2�. �*-- �/ 2$/#*0/ .  $)" $/ -0)
� ! 2 /$( .Ǜ .* 
Ǩ� #�1 /* "* *) �)� 2-$/ .*( /#-*2�2�4 �*� %0./ /* ��'' /LVW,WHPV
2$/# .*( $)+0/. �)� +-$)/ /# - .0'/ǚ �)� $/ +-*���'4 2*0'�)ǲ/ � �*-- �/Ǜ #*2 1 -
��- !0''4 �)� .'*2'4 
 2*-& �ǚ 
 2*0'� +-*���'4 #�1 ($.. � *0/ � .+�� Ǜ *- .*( /#$)"ǚ
�* 
Ǩ� #�1 /* "* ���& �)� Ɵ3 /#�/ǚ


/ 2$'' !  ' .'*2 �/ Ƣ-./Ǥ �# �$Ơ - )� $.ǥ 2# ) 2 ǲ- �*) ǥ 2 ǲ- - �''4 �*) Ǥ
�$)� 2 ǲ- " //$)" �'*. - /* - �''4 �*) ǥ /# �++�- )/ .'*2) .. $. �) $''0.$*)Ǥ
� ǲ-  '$($)�/$)" (*./ *! /#�/ '*)"ǥ +�$)!0' / ./ǻ�)�ǻƢ3 Ƣ)$.# /#�/ 2 �-. *) '*)"
�Ʀ - 2 2 - .0++*. � /* � �*) Ǥ

ǳ�*) � Ƣ-$ .Ǜ ǩ�# ��/0- *! �*ơ2�- � 1 '*+( )/Ǫ


) */# - 2*-�.Ǜ /# / ./ǱƟ-./ 2*-&Ơ*2 $.)Ǩ/ .'*2 �/ �''Ǜ *)� 4*0Ǩ- !�($'$�- 2$/# $/ǚ 
/Ǩ.
,0$�&Ǜ  )%*4��' Ǜ �)� +-*�0�/$1 Ǜ �)� /# - .0'/ $. �*-- �/Ǜ - ����' Ǜ . '!Ǳ/ ./$)" �*� ǚ

��/�#$)" �)  3+ -$ )� � � 1 '*+ - �0$'� "- �/ .*ơ2�- !�./Ǜ "0$� � �4 / ./.Ǜ ��) � �
/-�).!*-(�/$1  3+ -$ )� ǜ


 "- 2 � - +*-/$)" !-�( 2*-& *)� *1 - /# �*0-. *! � ! 2 #*0-.ǥ �)� *�. -1 -.
2 - ��.*'0/ '4 � -/�$) $/ 2�. � /-$�&Ǥ 
 (0./ #�1 ./�-/ � 2$/# /# - .0'/$)" !-�( ǻ
2*-& $) ($)�Ǥ �*ǥ .*--4Ǥ 
ǲ1 %0./ �  ) / ./ �-$1$)" � 1 '*+( )/ '*)"  )*0"# /#�/

 ��) - �*1 - !-*( (*./ *! (4 ($./�& . !�./ - /#�) 4*0 ��) - �*")$5 
ǲ1 (�� 
/# (Ǥ

ǳ� )/ � �&Ǜ ǩ� ./Ǳ�-$1 ) � 1 '*+( )/ �4 �3�(+' Ǫ

�*0)�. "**�Ǜ )*22#�/Ǣ

��4� 4*0Ǩ- $)/-$"0 �Ǜ *- $).+$- �Ǜ �4 /# $� � *! +-*"-�(($)" 2$/# �*)Ɵ� )� Ǜ
"0$� � �4 / ./.ǚ �0/ (�4� 4*0 ./$'' #�1 � ! 2 ,0 ./$*).ǚ �*-  3�(+' ǜr 	*2 �* . �*Ǩ. WHVWLQJ +��&�" 2*-&Ǣ 	*2 �* 2 2-$/ / ./. /* �*((0)$��/ $)Ǳ

/ )/Ǣ 	*2 ��) 2 / ./  --*- #�)�'$)"Ǣ 	*2 �* 2 �*( 0+ 2$/# 0. !0' / ./ ��/�Ǣ
�#�/ ��*0/ /# / ./ ��. . 2 �$�)Ǩ/ /#$)& *!Ǣr �#�/ $! /# - �- �0". ./$'' '0-&$)"Ǜ  1 ) 2# ) /# / ./. �- +�..$)"Ǣ 	*2 ��)
2 / ./ /#$)". /#�/ .  ( 0)/ ./��' Ǜ '$& �*)�0-- )�4Ǜ *- 0. - $)/ -��/$*)Ǣ �#�/
��*0/ �*((�)�Ǳ'$) /**'.Ǣ

ƨƭ

https://amzn.to/3cUylzy
https://amzn.to/3OR9pqg


r 	*2 ��) 2 � �' 2$/# �*� /#�/ #�. /** (�)4 � + )� )�$ .Ǜ �)� (*�0' . /#�/
�- /** /$"#/'4 �*0+' �Ǣ ��) 2 / ./ �*� /#�/ /�'&. /*  3/ -)�' . -1$� . '$& ��/�Ǳ
��. . �)� ) /2*-& ��
.Ǣ �#�/ ��*0/ / ./$)" �*� /#�/ - '$ . *) /$( Ǣ �)� �- 
(*�& *�% �/. � "**� $� �Ǣ 	*2 ��*0/ �.. -/$*).Ǣr �#�/ .#*0'� 2 �* 2# ) /# �*� ��. #�. )* / ./. �/ �''Ǣ �*-  3�(+' Ǜ ' "��4
.4./ (.Ǣ ��) 2 - !��/*- �)� / ./ /# ( $) .�! Ǜ ./- ..Ǳ!-  2�4.Ǣ �#�/ $! 2 " /
$) /-*0�' 2$/# /# �*.. !*- 2-$/$)" / ./.Ǣ �#�/ $! /#  3$./$)" / ./. �- )* "**�Ǣ
	*2 ��) 2 $(+-*1 / ./$)" /#-*0"# �*� - 1$ 2Ǣr 	*2 .#*0'� 2 � �' 2$/# / ./. /#�/ �- *+/$($./$�Ǜ + -.)$�& /4Ǜ *1 -Ǳ+- �$. Ǜ
- �0)��)/Ǜ Ơ�&4Ǜ !�$'$)"Ǜ *- %0./ .'*2Ǣ �)� #*2 ��) / ./. # '+ 0. $(+-*1 /# 
� .$") *! /# .4./ ( *1 -�''Ǣ

� ''Ǜ 
Ǩ( "'�� 4*0 �.& �ǚ �)%*4 /# - ./ *! /# �**&ǚ

ƨƮ


