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Two-Dimensional Motion: Walking in a City

#>998<.B8>@*7==8@*54/;86 87. 9827==8*78=1.; 27* ,2=B@2=1>72/8;6 <:>*;.
+58,4<��*<�92,=>;.-�27(5274)�


�(���+,*!�&�/�$#+���,/'��!%�&+!'&�$�(�, ���,/��&�,/'�('!&,+�!&����!,0���&�, !+�+��&����$$��$'�#+
�*��+)-�*���&���*��, ��+�%��+!1��

�27.6*=2,<�27�$@8��26.7<287<���7��7=;8->,=287


��

www.princexml.com
Prince - Non-commercial License
This document was created with Prince, a great way of getting web content onto paper.



$1. <=;*201=�527.9*=1=1*=* 1.52,89=.;6201=/5B2<+58,4.- =8B8>*< * 9.-.<=;2*7�*7-
<8B8>*;. /8;,.- =8=*4. * =@8�-26.7<287*59*=1�<>,1*< =1.87. <18@7�'8> @*54


+58,4<�27�*55����.*<=�/8558@.-�+B���78;=1��&1*=�2<�=1.�<=;*201=�527.�-2<=*7,.�

�7 85- *-*0. <=*=.<=1*==1. <18;=.<=-2<=*7,.+.=@..7 =@89827=<2<* <=;*201=527.�
$1. =@85.0<8/ =1. =;29*7- =1. <=;*201=�527.9*=1/8;6 * ;201==;2*705.�*7- <8 =1.
!B=1*08;.*7�=1.8;.6� � � � � � � � � ��,*7�+.�><.-�=8�/27-�=1.�<=;*201=�527.�-2<=*7,.�

� ���0, ��'*��&�, �'*�%�*�$�,�+�, ��$�&�, �'��, ��$��+�'����*!� ,�,*!�&�$���$���$�� � �&� � ��/!, 
, �� 0(',�&-+���$���$�� � ��� ��*�$�,!'&+ !(�!+��!.�&��0� � 	 � � 	 � � 	 ��� !+���&����*�/*!,,�&�

+'$.!&���'* � � � � 2� 	 � � 	 �

$1. 1B98=.7><.8/ =1.=;2*705.2<=1.<=;*201=�527.9*=1�*7- <827=12<,*<. 2=<5.70=127
>72=<8/ ,2=B+58,4<2<E� ��+58,4<� � � � ��+58,4<� � � 
	 ���+58,4<� ,87<2-.;*+5B<18;=.;=1*7
=1.

 +58,4<B8>@*54.-���8=. =1*=@.*;. ><270=1;.. <2072/2,*7=/20>;.<27=1.*7<@.;�
�5=18>012=*99.*;< =1*=F�G*7- F�G1*?. 875B87. <2072/2,*7=-202=�=1.B*;. -2<,;.=.
7>6+.;<� �7 =12<,*<. F� +58,4<G2<=1.<*6. *< F��	 8; ��		 +58,4<�G&. 1*?. -.,2-.-
=8><.=1;.. <2072/2,*7=/20>;.<27=1.*7<@.;278;-.; =8<18@=1.;.<>5=68;. 9;.,2<.5B��

� ��+,*�!� ,�$!&��(�, ��'$$'/����0��� �$!�'(,�*���,/��&�, ��,/'�('!&,+�!+�+ '*,�*�, �&�, ���

�$'�#+�/�$#����0�, ��(���+,*!�&��
$$��$'�#+��*��+)-�*���&��, ��+�%��+!1��

$1. /*,= =1*==1. <=;*201=�527.-2<=*7,. �
	�� +58,4<�27(5274)2<5.<<=1*7=1. =8=*5
-2<=*7,.@*54.-�

 +58,4<�2<87. .A*695. 8/ * 0.7.;*5 ,1*;*,=.;2<=2,8/ ?.,=8;<��".,*55
=1*=?.,=8;<*;.�:>*7=2=2.<�=1*=�1*?.�+8=1�6*072=>-.�*7-�-2;.,=287��

�< /8; 87.�-26.7<287*5427.6*=2,<�@. ><. *;;8@<=8;.9;.<.7= ?.,=8;<�$1. 5.70=18/
=1. *;;8@ 2<9;898;=287*5=8=1. ?.,=8;H<6*072=>-.� $1. *;;8@H<5.70=12<27-2,*=.-
+B 1*<1 6*;4< 27(5274)*7- (5274)� $1. *;;8@ 9827=<27=1. <*6. -2;.,=287*< =1.
?.,=8;� �8; =@8�-26.7<287*568=287�=1.9*=18/ *7 8+3.,=,*7 +. ;.9;.<.7=.- @2=1=1;..

�27.6*=2,<�27�$@8��26.7<287<���7��7=;8->,=287

���



?.,=8;<�87. ?.,=8; <18@<=1.<=;*201=�527.9*=1+.=@..7=1.272=2*5*7- /27*59827=<8/
=1.68=287�87. ?.,=8; <18@<=1.18;2C87=*5,86987.7= 8/ =1.68=287�*7- 87. ?.,=8;
<18@<=1.?.;=2,*5,86987.7= 8/ =1.68=287�$1. 18;2C87=*5*7- ?.;=2,*5,86987.7=<8/
=1. 68=287*-- =80.=1.;=802?.=1. <=;*201=�527.9*=1��8; .A*695.� 8+<.;?. =1. =1;..
?.,=8;<27(5274)� $1. /2;<=;.9;.<.7=<* ��+58,4 -2<95*,.6.7=.*<=�$1. <.,87- ;.9;.<.7=<
* ��+58,4 -2<95*,.6.7=78;=1�$1.<. ?.,=8;<*;. *--.- =802?.=1.=12;-?.,=8;� @2=1*

	���+58,4 =8=*5-2<95*,.6.7=�$1. =12;-?.,=8; 2<=1.<=;*201=�527.9*=1+.=@..7=1.=@8
9827=<��8=. =1*=27=12<.A*695.� =1. ?.,=8;<=1*=@. *;. *--270 *;. 9.;9.7-2,>5*; =8
.*,1 8=1.;*7- =1></8;6 * ;201==;2*705.�$12<6.*7< =1*=@. ,*7 ><. =1. !B=1*08;.*7
=1.8;.6 =8,*5,>5*=.=1.6*072=>-.8/ =1.=8=*5-2<95*,.6.7=���8=. =1*=@. ,*778=><.
=1. !B=1*08;.*7 =1.8;.6 =8*-- ?.,=8;< =1*=*;. 78=9.;9.7-2,>5*;� &. @255-.?.589
=.,172:>.</8; *--270 ?.,=8;<1*?270*7B-2;.,=287�78=3><==18<.9.;9.7-2,>5*; =887.
*78=1.;� 27%.,=8; �--2=287 *7- #>+=;*,=287��;*912,*5 �.=18-< *7- %.,=8; �--2=287
*7-�#>+=;*,=287���7*5B=2,*5��.=18-<��

The Independence of Perpendicular Motions
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Summary
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