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Z=RTaKUXbed[RT�JW�bo�eN[f�Ò�Z(W�Ô��h\`Scbo§[\`Z#UXRT�e��p`irRTZhg ¥ xTx`x|]7N[N¸U�n`NQS_Ucbed�R��e�opT{½���hNOUcN[ScWYbeZ(\`�e\`��p}�
�.���������/���}~����(��bof
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ahf_N[g�Uc\|S_N[PhS_N[f_N[Z#U Uc�hN�y3Z(W�SXRTghboahf[i ¥ x`x`xO]7\K\�U��hN[bo�`�#U d¸pr�ebeZ(ghN[S�RTS_\`ahZhg�RTZ�RTbeS_d[ScR�]¯U�iTUc�=R�U RTZh\�UX�hNQS
RTboScd[ScR�]¯UHW~ahf_U�Zh\�U�P¡NQZhNQUcSXR�UcNT{�¶k\TSHRTZ#pËP=R�beS~\�]�R�beScdQSXR�]¯U[i�UX�(N[beS~ScN[�eR�UXb�n`N�dQ\`Z(À=�TahSXR�Ucbe\`ZË\TSa��� 	��/�
Ò�S_N[�eR�UXb�n`N�P¡\TfcboUcbe\`ZÌRTZ(g�\`S_beN[Z#UXR�UXbo\`ZkÔ¸iAbof¨S_NQ]7NQScScNQg�UX\1RTf<BC���"	5|w�Obo] UX�hNQScNYbef|R2�5	�� �����
	�+ÓPhS_\KdQN[fcf|\T]
RTd¸UXbe\TZhf�¾��hbedl�D�eN[RTghf�\`ZhN´R�beScdQSXR�]¯U�Uc\�P¡NQZhNQUcSXR�UcN´Uc�hN´PhSc\�UXN[d¸UXNQg.§[\TZhN´\T]½R�Zh\TUX�(N[S[{
���hbof¨dl�hRTP(UXNQS|P(ScN[f_N[Z#UXf|fc\`WYN�ScNQd[NQZ9U|ScNQfcN[RTScdl��S_N[f_ah�oUcf´¾��(bedl�Ìd[\`ah�ogÐ�eN�R�gÐUc\1PhRTS_Ucb°RT��RTa(UX\TW�R�Ucbe\`Z
\T]�^���s�]7ahZhd¸UXbo\`Z=RT�oboUqp`{1�?\TS_UXbo\`Zhf|\T]�UX�(N © ^Oj�RTZhg�^���s�RTS_N�W�\rghNQ�eN[g�RTfHR1�9pr�hS_begËg(prZ=R�W�bod�RT�
f_prfVUXN[WDiJRTZhg1RTZ=RT��prfcbef�S_N[fca(�oUXf��=R�fcN[g1\`ZD\`P(UXboW�bo§�R�Ucbe\`Z�RTZhgD�#RTWYNOUX�hNQ\`S_p']7\`S��#pr�hS_begDf_prf_UcN[WYfORTS_N
ahf_N[g�Uc\~ghNQScbonTN�S_N[fca(�oUXf�beZ�d[\`Z(�`N[fVUXbe\TZ�d[\TZ9UcSc\`�×i9Sc\`a(UcbeZh�|RTZhg�fcN !ra(N[ZhdQbeZh�hi(RTZhg�d[\`�o�ebef_be\`Z�R�nT\`beg=R�Zhd[N�{
¶=\`Stf_\`WYN�\T]¬Uc�hN[f_N3ScN[f_ah�oUcf[i(Uc�hNOWY\Kg(N[�ef RTZhg'WYNQUc�h\rghf�PJN[S_UXRTbeZ�UX\~Uc�hNO�#pr�hScbog'f_prf_UcN[WÈnTN[Scb�À=d�R®UXbe\TZ
WYNQUX�(\Kgh\T�e\`�Tp´P(ScN[f_N[Z#UXNQg�boZ H � K���LWl�P�N¸U�RT��{�i ¥ x`xTw t boZ~UX�(bef�nT\`�eahWYNT{�¶�beS_f_U[i`RO�hS_beNQ]k�(bef_Uc\`S_p|\T]k^���s
bef�PhS_N[f_N[Z#UXNQg;i;RTZ(g1b�UXf�\`Sc�`RTZhbe§[R�UXbo\`Z'bef�\¢n`NQS_nrbeN¸¾tNQg;{����hN¨dl�=RTP(UcN[S�UX�hNQZ.PhS_N[fcNQZ#UXfOR�W�R�UX�hNQW�R®UXbed[RT�
WY\KghNQ�#]7\`S½R�d[\`Z#UXS_\`�e�oN[g|fcN[d¸UX\`SQi#�=RTf_N[gH\`ZHR��#pK�(Scbeg~f_prf_UcN[W�WY\rghN[�#]7\`S?N�RTdl��RTboScdQSXR�]¯UA¾��hbodl��N[ZhdQ\KghNQf
fcboW�P(�eN´RTboScd[ScR�]¯U�g(prZ=RTWYbedQf�a(ZhghN[S�UX�hN¨ghbofcd[S_NQUcNHRTd¸UXbe\TZD\�]½UX�hN¨d[\TZ9UcSc\`�o�eNQS[{t¤	U�bef�\`�(fcN[SVn`NQg�UX�=R�U�UX�(N
fcN¸U�\T]¡d[\`WYW�R�Zhghf½ahf_N[gY�#pHd[\TZ9UcSc\`�o�eNQScf[i`¾��(be�eN �°RTS_�`NTiTbef½À=Zhb�UXN�i#RTZhg�d[\TZhfcbof_UXf�\T]Jf_beWYPh�eNtRTdQUcbe\`Zhf�fcahdl�
RTfQµ��VUcahScZHUc\O�hN[RTghbeZ(�O\T]���ghNQ�`ScNQN[f	�(i
�_�h\`�ogHd[ahS_ScNQZ9U½�hN�RTg(beZh���(i��V·hp¨ghboScN[d¸U½UX\�Æ_NQUq¾tR¢p���(i��_boZhd[S_N�RTf_N
fcPJN[NQg1Uc\��YÏrZ(\TUXf��h{t���hN¨WY\KghNQ�¬bef�UX�(N[Z�R�Z=RT�opr§QN[g1RTZhgUX�hN¨d[\`Z(d[N[PKU�\T]�fcNQdQUX\TS�g(prZ=R�W�bod¨d[RTP=RTdQboUqp
bef�ghNQÀ=Z(N[g;i�d[\`W~�hbeZhNQg�¾�boUc�$R�Z=RT�oprf_bef�Uc\DP(ScN[g(bedQU�UX�hN�UXboW�N|boUOUXRTÏTNQf3UX\\¢n`N[S_�e\#R�gÅ�`bonTN[ZÐfcNQdQUX\TScf´\T]
RTboScfcPhRTd[N�i(RTZ(g�UX�9ahf PhScNQghbed¸Utg(N[�°R�prf[iKRTf_fcahWYbeZh�|d[\`Z#UcSc\`�o�eN[S_f�ahfcN�R|fca(�hfcN¸U�\T];Uc�hN[boS�R¢n�RTbo�°RT�(�eN�d[\TZ9UcSc\`�
RTd¸UXbe\TZhf[{����hN[f_N�ScNQfcah��UXfOR�ScN|n�RT�obeg=R®UXN[g1ahfcboZh��R�fcbeW~ah�°R�Uc\`S�\T]½Uc�hNHf_prfVUXN[WDi¡¾��(bedl�Åbef�beWYPh�oN[WYN[Z#UXNQg
beZ [
����boZ9UcN[SV]�RTd[NQg�¾�b�UX���-N mULON
��itRTZhg�ahfcNQf�ghR�UlRÅ]7Sc\`W UX�hN��9����	��(�����43���	56D���`	��
	������ ���:�
01���������ÍÒ u ����j(Ô¸i9¾��hbedl��bof�R|fcN¸Ut\�];UXboW�N�fVUlRTWYP¡NQg�g=R®UlR¨]7\TS R��e�kRTboScd[ScR�]¯U�beZ�UX�(N © ^Oj¡irR�U beZ#UXNQS_n�RT�ef
\T]�RH]7NQ¾ÕWYbeZ9a(UcN[f��JNQUq¾ N[N[Z1UXbeWYNOfVUlRTWYPhf[{
���hN¨g=R�UXRYPhS_N[f_N[Z#UXNQgÅbeZ'UX�hbof�dl�=RTP(UcN[S�PJN[SVUlRTboZhf�UX\YfcN¸n`N[ScRT��fcN[d¸UX\`S_f�¾�b�UX�hboZ'UX�hN~¦3RTÏ9�°RTZhgD^�F?��s�s�i
�e\rd�R®UXN[gboZ1¶=S_N[WY\`Z#U�i=st^|{
� E¨4 �;Ú��k@¢  Á ���Q ¢�k@¢IÑ�kÉ�4'�7@�� @®:KÊË»�}~�J<¡ �@®�J5
^�boSO��SXR��YdYst\`Z#UXS_\`�½boZ�UX�hN�m�ZhboUcN[gÌjrUXR�UXNQf¨�JN[�`RTZÅbeZ�Uc�hN��°R�UcN £ u ¥ xTf[i;P(be\`ZhNQN[S_N[gÐ�#pÐRTbeS_P¡\TS_UONQW�z
Ph�o\BpTN[NQf¨a(fcbeZ(�'ScN[gÌRTZ(gÅ�`ScNQN[ZÅ·kRT�`fQiARTZhgÐ�ebo�`�#UXf�UX\'fcbo�`Z=RT��UX�hNQbeSOboZhf_UcScahd¸UXbo\`Zhf�Uc\'Phbe�o\TUXfQ{3���hN�^�beS
st\`WYW�NQScdQN3^�dQU�\T]½�.R�p ¥ xKi £ u ¥ GKi(¾�R�f�Uc�hN3À=ScfVU�f_UXNQP1\�]?Uc�hN¨¶kNQghN[ScRT�;�`\¢nTN[ScZ(W�NQZ9U�UX\¢¾tRTScg(f�S_N[�`arz
�°R®UXbe\TZD\�]�d[bonrbo�AR¢nrbeR�UXbo\`Z;{����hbof��eNQ�`bef_�°R�Ucbe\`Z�¾tRTfOP(ahfc�hNQgÅ�#p1Uc�hN~�oN�RTghNQScf�\T]½Uc�hN�R�nrb°R�Ucbe\`ZDbeZhg(ahf_UcS_p`i
¾��h\Y¾tNQScN~dQ\`Z#nrbeZhdQN[g1Uc�=R�U�UX�(N~RTboScPh�eRTZhN3dQ\`ah�egDZh\TU�S_N�RTdl��b�UXf�]7ah�o�¬d[\`WYWYN[ScdQb°RT�ÓP¡\TUcN[Z#UXbeRT�Ó¾�b�UX�h\`aKU
¶=N[ghNQSXRT��RTd¸UXbo\`Z$Uc\.ghN¸À=ZhNTi�beWYPhSc\¢n`N�RTZhg$W�R�beZ#UlRTboZÐfXR�]7N¸Uqp$fVUlRTZ(g=RTScg(f[{D���hN�^�beS~st\`W�WYN[S_d[NY^�d¸U
ghN¸À=ZhN[g�fcNQnTN[ScRT� UXRTfcÏ9f[i�beZhdQ�eahghboZh�bef_fcahboZh�.R�Zhg�NQZ(]7\`ScdQbeZh�1RTboS´UcSXR��YdYScah�oN[fQi?�obed[NQZhfcboZh�DPhbe�o\TUXfQi�dQN[SÞz
UXb�]¯prbeZh�YRTboScd[ScR�]¯U�ikNQf_UlR��h�ebofc�hboZh�YRTbeSV¾�R�prf[i¡RTZhg�\TP¡NQSXR�UcbeZh�YRTZhg.W�RTboZ#UlRTboZhbeZh�HRTbeghf�UX\�RTbeS�Z=R�nrbe�`R�UXbo\`Z;{
���hN¨À=ScfVUOd[b�Uqp'UX\��=R�n`N�RYSXRTghbo\�zqN !9ahbePhPJN[gDd[\TZ9UcSc\`�¬Uc\B¾ N[S�¾�R�f´st�eN¸n`N[�eRTZhg�Ò £ u`wTx#Ô¸{����(N~À=ScfVU�Uc�hScNQN
d[NQZ#UXN[S_f�]7\`S�^���s-¾tNQScNHNQf_UXRT�h�ebofc�hNQg��#p1RTZ�RTboSc�obeZhN3dQ\`Zhfc\TS_UXboahWDiJNQZhd[\TahSXRT�TN[g��#pDUX�hN~¶kNQghN[ScRT�A�`\¢n#z
N[S_ZhWYN[Z#U�iK�¡N¸Uq¾tNQN[Z £ u`w#y´RTZhg £ u`wcG({��.RTPhfQi(�h�eRTdlÏ9�¡\#R�ScghfQi(RTZ(g�W�NQZ#UlRT�Jd�RT�od[ah�eR�UXbo\`Zhf½¾ N[S_N�UX�hN�À=ScfVU
UX\r\`�of�ahfcNQg.�#pN�R�Sc�op�^�beSt�?ScR��YdHst\`Z#UcSc\`�o�eN[S_f�UX\�N[Z(fcahS_N|UX�(N¨fcR�]7N´fcNQP=RTSXR®UXbe\TZD\�]½RTboScdQSXR�]¯U�UcSXR�n`NQ�ebeZ(�
�JNQUq¾ N[N[Z.d[boUcbeNQf�RT�e\TZh��ghN[f_be�`Z=R®UXN[gS_\`a(UXNQf[{
¤qZ £ u`wcb(i`Uc�hN�stbonrbe�h^�N[S_\`Z=RTa(UcbedQf�^�dQU�UXScRTZhfV]7N[ScS_N[gYUX�hN�¶=N[ghNQSXRT�=dQbonrbe�hR¢nrbeR�UXbo\`Z�ScN[f_P¡\TZhfcbo�hbe�oboUXboN[f�]7Sc\`W
UX�(N�MON[P=R�S_UXWYN[Z#U�\T]¡st\`WYW�NQScd[N UX\3R�Z(NQ¾ÎbeZhghNQP¡NQZhghNQZ9U�R��`N[Zhd¸p`i`Uc�hN�stbonrbo�r^�N[S_\`Z=RTa(UcbedQf½^�a(Uc�h\`S_boUqp`{
���hNY�eNQ�`bef_�°R�Ucbe\`ZÅR��efc\Næ¿(PhRTZhghNQg�UX�hN��`\¢nTN[ScZ(W�NQZ9U"vªf|Sc\`�oN��#p$�TbonrbeZh��Uc�hNY^�a(Uc�h\`Scb�Uqp�UX�(NYPJ\¢¾tNQS¨Uc\
ScNQ�`ah�eR�UXN|RTbeS_�eboZhN3]�RTScNQfORTZhg1UX\�ghN¸UXNQScWYbeZhN¨UX�hN|Sc\`a(UcN[f�Uc�=R�U�RTbeS_�eboZhN[f�¾ \`ah�eg.fcN[SVn`N�{3���hNH^�aKUX�h\`S_boUqp
¾tRTf1f_Ph�eb�U'beZ £ u�v#x(i��`bonrbeZ(�Ë�hbeSVUX� UX\ËUX�(N�stb�nrbe�O^�N[Sc\TZ=RTa(Ucbed[f^�ghW�boZhbefVUXScR�UXbo\`Z+Ò�st^�^3Ô'RTZhg!UX�(N
stbonrbo��^�N[Sc\TZ=RTa(Ucbed[f! t\#RTS_g/Ò�st^� �Ô�Ph�°R�d[N[g a(ZhghN[S�UX�hNÐMONQP=RTS_UcW�NQZ#U�\T]|st\`WYWYN[ScdQNT{+���hNÐst^�^
¾tRTf3ScNQfcPJ\`Zhfcbo�h�eNH]7\TSO^���s�i¬RTboScW�RTZ�RTZ(g$R�beScdQSXR�]¯U�d[NQS_UXb�À=d�R®UXbe\TZ;iÓfcR�]7NQUqpÅNQZ(]7\`S_d[N[WYN[Z#U[iARTZhgÌRTbeSV¾�R�p
ghN¸n`N[�o\`PhWYN[Z#U�{t���hN�st^" -vªf�UlRTf_Ï�¾�R�f�fcR�]7NQUqpDSca(�eN[W�RTÏ9beZ(�hi=RTdQd[beg(N[Z#U�boZ#n`N[fVUXbo�#R�UXbo\`Z;ikRTZ(g.N[dQ\`Zh\`WYbed
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ScNQ�`ah�eR�UXbo\`Z'\T]�UX�hN¨RTboSc�eboZhN[fQ{
���hN�boZhd[S_N�RTf_beZh��RTbeS_fcP=RTdQN�d[\TZh�`N[fVUXbo\`Z�UXS_be�`�TN[ScNQg �#pÎUc�hN��`S_\¢¾�beZh��UcSXR��Yd�boZ�UX�(N £ uTv#x�f[i�UX�(N�beZKz
UXS_\Kg(ahdQUcbe\`ZD\T]¡Æ_N¸U3RTboSc�eboZhN[S_f�RTZhgÅRYfcNQScbeNQf�\T]½W�bog=RTbeStd[\`�o�ebef_be\`Z(f�W�\TUcbon�R�UcN[gDP=RTfcfcRT�`N|\T]½UX�(NH¶=N[ghNQSXRT�
^�nrbeR�UXbo\`Z~^�dQU�\T] £ u#y�b(i®¾��hbedl���`NQZhN[ScR�UXNQg�R�ZhN¸¾�R��`N[Zhd¸pJµ½¶=N[ghNQSXRT�K^�nrb°R®UXbe\TZ~^��TN[Zhd¸p`{ u n`NQZ�UX�h\`a(�`�
RHfcPJN[dQb°RT�Jd[\TW�WYboU_UXN[N��=RTgR��eScN[RTg(p�ScNQd[\`WYW�NQZhghNQg�UX�hNOa(fcN3\T]AScRTg=RTS beZ £ u�vWXKi(b�Ut¾tRTf�Zh\�U�ahZ#UXbo�¡UX�(N
�°R®UXN £ u#yTx�fYUc�=R�U�R$dQbonrbe�ob°RTZËScRTg=RTSYf_prf_UcN[W ¾tRTf�boZhf_UXRT�e�oN[g��9pËUc�hNÅst^�^~{����hN.¶kNQghN[ScRT��^�nrb°R�Ucbe\`Z
^��TN[Zhd¸p.¾tRTf3�`bonTN[ZÅf_\`�eN|ScN[f_P¡\TZhfcbo�hbe�oboUqp'UX\�ghNQnTN[�e\TP$R�ZhgÅW�R�beZ#UlRTboZ.R�dQ\`WYW�\`Z1d[b�nKbo��z	W�bo�eboUXRTS_pYfVpKfÞz
UXNQWÍ\�]�RTbeS�Z=R�nrbe�#R�Ucbe\`Z1RTZhgÅ^���s�{¡���hNH^�dQU´RT�ofc\YUXSXR�Zhf_]7NQScScNQgÐfXR�]7N¸Uqp.S_ah�eNQW�RTÏ9boZh��]7S_\`W UX�hNHst^� 
UX\¨UX�hN�¶=N[ghNQSXRT�J^�nrb°R®UXbe\TZ�^��`N[Zhd¸p`{�¦OZ�^�PhScbo� £ i £ u�GOXKi#UX�hN�¶=N[ghNQSXRT�J^�nrb°R®UXbe\TZY^��`N[Z(dQp��¡NQd�RTWYN�\`Z(N
\T]tfcNQnTN[ScRT�t\`S_�#RTZhbo§�R�Ucbe\`Z(fO¾�boUX�(beZÐUX�hN�MON[P=R�S_UXWYN[Z#U|\T]���SXR�ZhfcPJ\`S_UXR�UXbo\`Z�Ò×M´¦O��Ô¨R�Zhg��JN[d[RTW�N�UX�(N
¶=N[ghNQSXRT�¬^�nrb°R�Ucbe\`Z'^�ghW�boZhbefVUXScR�UXbo\`ZÅÒ�¶K^�^OÔ¸{
¤qZ�Uc�hN�WYbegKz £ uOXTx�f[i`UX�(N3¶K^�^�RTdl�(beNQnTN[gDR|f_N[WYb�zqRTa(UX\TW�R�UcN[gY^���s�f_prf_UcN[W �=RTfcNQg'\`Z'R¨d[\`WH�(beZ=R�Ucbe\`Z
\T]kScRTg=RTS�RTZhg�d[\TW�PhaKUXN[S?UXN[dl�(Zh\`�e\T�Tp`{� pHR�a(UX\`W�R�UcbeZh��d[N[SVUlRTboZ~]7ahZhd¸UXbo\`Z=RT�oboUXboN[fA\T]k^���s�iTUc�hN�fVpKfVUXNQW
RT�o�e\¢¾tNQg�d[\TZ9UcSc\`�o�eNQScf´UX\�dQ\`Zhd[NQZ#UXSXR®UXN'WY\`ScN�NQ�Yd[boN[Z#UX��p�\`Z$UX�hN�nrb�UlRT��UlR�fcÏÌ\T]�RTbeS_d[ScR�]¯U~f_N[P=R�SXR�Ucbe\`Z;i
¾��hbodl�Ybof�f_Ucbe�e�rZh\TU�R�a(UX\`W�R�UcN[gHUX\rg=R�p`{����hN�d[\`Z#UcSc\`�o�eN[S��`SXRTP(�hbed[RT�(ghbofcPh�eR�pHN[Z(d[\`WYP=RTf_fcN[g�UXNQdl�hZh\`�o\`�Tp
RT�h�oN�Uc\�nrbef_a=RT�ebo§[N�Z9ahW�NQSc\`a(f½beZ(]7\TScW�R�UXbo\`Z´RT�J\`a(U�R�beScdQSXR�]¯U�Ò�boghN[Z#UcboUqp`iTRT�oUcboUcahghNTi�RTZhg~�`Sc\`a(ZhgHfcPJN[NQg�\T]
RTboScd[ScR�]¯U½d[RTScSVprbeZh�3ScRTg=RTS½�JN�R�d[\`ZhfXÔ¸i`¾��hbo�eN�dQ\`Z#UXS_\`�e�obeZh��UX�hN�RTboScf_P=RTd[N�{½MONQfcPhb�UXN�b�UXf½N��ÓNQdQUXb�n`NQZhN[f_f[i9UX�hbof
f_prfVUXN[WÕ¾tRTf�Zh\TU?RT�h�oN½UX\�ÏTN[NQPHahP´¾�boUc�¨Uc�hN �TSc\¢¾�UX�¨\T](UcSXR��Yd�RTZhg¨beZ(d[ScN[RTfcboZh��d[\`Z(�`N[fVUXbe\TZ;{����hN © ^Oj
���°RTZÓirdQScN[R�UXNQg�beZ��`RTZ9a=R�S_p £ ucb ¥ �#pY¶K^�^&RTbeWYN[gYR�U�À=Zhg(beZh�¨fc\`�oa(UXbo\`Zhf½Uc\¨Uc�hN�dQ\`Zh�`NQf_Ucbe\`ZYPhSc\T�h�eNQW1i
ghN¸À=ZhN[g.W�\`S_N¨RTg(n�RTZhdQN[g.fVprf_UXNQW�f�]7\`S u ZEF�\Ta(UXN¨RTZhg1�?NQScWYbeZ=R��;^���s�i¡WY\rghN[S_Zhbe§QN[g·=be�`�#U�fcNQS_nrbedQN
f_UXR�UXbo\`ZhfQi`RTZhg~beWYPhSc\¢n`NQgHbeZ|�`Sc\TahZhgKz�UX\�zqRTbeSAfca(S_n`NQbe�o�°RTZhdQN�RTZ(gHd[\`WYWHahZ(bed�R®UXbe\TZ;{�jKNQnTN[ScRT�h\TUc�hN[S?�eNQnTN[�of
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ATCSCC weather and traffic problems
airport closures
abnormalities

ARTCC 1 ARTCC 2 ARTCC 3 ARTCC 20

1
sector sector sector
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disseminates info from ARTCCs
flow directives

flow directives problems
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fcNQdQUc\`Scf�\T]?RTboScfcPhRTd[N�{����hNO·=be�T�9U�Ph�°RTZR��efc\~d[\`Z#UlR�beZhftUc�hN<	�� � ����	�+÷iK¾��hbodl�Dbof�R�fcN¸U�\T]�d[�e\TfcN[��p�f_P=RTdQN[g
¾tR¢prPJ\`beZ#Ucf[i;Z=R�n�RTboghfO\`S�À(¿KN[f3�eN[RTghboZh��Uc\'RTZÅRTboScPJ\`S_U[{�^�Z�N¸¿(RTWYPh�eN|\T]�RTS_Scbon�RT�of�boZ#UX\�Uc�hN�¦3RTÏ9�°RTZ(g
RTboScPJ\`S_U�Ò�boZÑs�RT�obo]7\`S_Zhb°R#Ô�bof~f_�h\¢¾�ZËbeZ�¶?be�`ahS_N�vhi?¾�boUX�$d[\`S_ScNQfcPJ\`ZhghboZh��beZK]7SXRTfVUXSca(dQUXa(ScNT{.���hN�Phbo�e\TU
UXScRTZhf_W�b�UXftUc�hN´ghN[f_beScNQgD·hbe�`�#U�Ph�eRTZ'beZ(]7\TScW�R�UXbo\`Z�Uc\Y^���s�i=¾��hNQScN¨R�d[\`Z#UcSc\`�o�eN[Std�RT�o�eN[gR��9� � �����O	���	
�:���.�����.S_NQnrbeN¸¾�f¨Uc�hNY¾ N�R®UX�hNQSHRTZhgÐ·=bo�`�#U|P(�°RTZÌbeZ(]7\TScW�R�UXbo\`ZÅRTZhg$N[Z#UXNQScf´UX�hN�·=bo�`�#U|P(�°RTZÌbeZ#UX\UX�(N
¶K^�^+W�RTboZ;i(\TS��V�h\`f_U	��dQ\`WYPha(UXNQS[{����hN¨d[\`WYPha(UcN[S��`NQZhN[ScR�UXNQf�R�fcN¸U�\�]?·=bo�`�#U�PhSc\T�`ScNQfcf)���*� � �:�¨UX�=R®U
RTS_N�fcNQZ#U�N[�eNQdQUcSc\`Zhbod�RT�o�opH]7S_\`WFfcNQdQUX\TS�d[\`Z#UXS_\`�e�oN[S�UX\HdQ\`Z#UXS_\`�e�oN[S RTd[S_\`fcftUc�hN�·=bo�`�#U�Ph�eRTZ��9UX�hNQfcN3fVUXScboPhf[i
RTZhg¨·=be�T�9U?Ph�eRTZhf[i�W�R�p´�JN a(P¡g=R®UXN[g~�9p¨N[RTdl�Hd[\TZ9UcSc\`�o�eNQSAUc�hSc\Tah�`�h\`aKU?Uc�hN ·=bo�`�#U�{����hN ·hbe�`�#U?PhSc\`�TScN[f_f
f_UcScboPDdQ\`Z#UlRTboZhf�RT�e�¡\T]�UX�hN´ZhNQd[N[f_fXRTSVpDg=R�UlRH]7\`S�UcSXRTdlÏ9beZ(��Uc�hN¨RTbeS_d[ScR�]¯U�{
^�]¯UcN[S�Uc�hNHPhbo�e\TU��=R�f�À=�eNQg�UX�hN|·=be�`�#U�Ph�°RTZÓi¡^���sÕW�R�pDWY\Kghb�]¯p'UX�hN|·=be�`�#U�Ph�°RTZ�RTd[dQ\`ScghboZh��Uc\�d[\`Zrz
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f_UcSXRTboZ#UXf�\T]JUX�hN © ^OjYR�Zhg�\�UX�hNQS R�beScdQSXR�]¯U�Ò�beZK]7\`ScW�R�UXbo\`Z|¾��(bedl��bof�R�nTR�be�°R��h�eN�UX\´N�RTdl��d[\`Z#UcSc\`�o�eN[S?]7Sc\`W
d[\TZ9nTN[S_fXR�Ucbe\`Zhf�¾�boUX��UX�hN1^�F���s�s R�Zhg ^���s�jhs�s d[\TZ9UcSc\`�o�eNQScflÔæi�RTZhgÎbef_fcahNQf'R$dQ�eN�R�SXRTZhdQNDUc\�UX�(N
Phbo�e\TU[{�^�]¯UcN[S�UlRTÏ�N¸zq\ ��i(Uc�hN�dQ\`Z#UXS_\`�Ó\T]¬Uc�hN3RTboScdQSXR�]¯U bef P=RTfcf_N[g'UX�(Sc\`ah�T��UX�hNO��\¢¾tNQS[ih�AF�^�s�¦ © i=R�Zhg
PJ\`fcf_be�h��p�fcN¸n`NQSXRT�?stN[Z#UcN[S�]�RTd[bo�eboUcbeNQftahZ#UXbo�ÓUX�(N¨g(N[f_UcbeZ=R®UXbe\TZD�AF�^�s�¦ © bef�ScN[RTdl�hN[gÓ{
u RTdl�ÅfcNQdQUc\`SOd[\TZ9UcSc\`�o�eNQS�W�R�p1UXRT�eÏ�Uc\ ¥ yBzqw`x�RTboScdQSXR�]¯U�R�U3R��`bonTN[Z.UcbeWYN@HJI>KMLONQP�i £ uTu`u t { �!�hNQZÐRTZ
RTboScd[ScR�]¯U d[Sc\TfcfcNQftUX�(NO�¡\TahZhg=RTSVp�]7Sc\`WF\`ZhN�fcNQdQUX\TStUX\¨UX�hNOZ(N¸¿rU�irUX�hNQScNOboftR��V�=RTZhgKz	\ � �|beZ�¾��(bedl��UX�(N
d[\TW�WHa(Zhbed[R�UXbo\`ZÐbef´UXSXR�Zhf_]7NQScScNQg�]7Sc\TW \`ZhN�dQ\`Z#UXS_\`�e�oN[S3UX\DUX�hNYZhN¸¿rU[{.��\TUXNQZ9Ucb°RT��d[\TZ(·=bed¸UXf¨WHahfVUH�JN
ScNQfc\`��n`NQg~�JNQ]7\`S_N��hRTZhgKz	\ ��\KdQd[ahS_f[{?���hN dQ\`Z#UXS_\`�e�oN[S¬ghboScN[d¸UXf¬UX�(N R�beScdQSXR�]¯U�R�d[d[\TScghboZh��Uc\�R�f_NQU?\T](f_beWYPh�eN
�����:� ����+ �����.����� �������¸itn`\`bod[NQg fcN !ra(N[Z#UXbeRT�e��p`{-¦OZhN.\T]�UX�hN�WY\`fVU�boW�PJ\`S_UXRTZ#U�i RTZhg�UcbeWYN1dQ\`Zhf_ahW�boZh�hi
d[\TZ9UcSc\`�o�eNQStUlRTf_Ï9f�bof�UX\�PhScN¸n`NQZ9UO«�¦¨jJih�¡N¸Uq¾tNQN[ZÅR�beScdQSXR�]¯U[{
F�RTghbe\dQ\`W�W~ahZhbed[R�UXbo\`Zhf3R�ScN�RDdQScboUcbed[RT�½�eboZhÏ.boZÅUX�hNY^���s f_prfVUXN[WD{����hNYWY\`f_U¨beWYPJ\`S_UXRTZ#U´RTfcPJN[d¸U
beZ.Phbe�o\TU_z	d[\`Z#UXS_\`�e�oN[S�dQ\`W�W~ahZhbed[R�UXbo\`Zhf�bef�WHa(UXahRT�?a(ZhghN[S_f_UXRTZhghboZh�'\T]�UX�(NHd[\`WYW�RTZhgÅRTZ(g�ScNQfcPJ\`ZhfcN�{
���hNQScNQ]7\TScNTirPhbo�e\TUcf½RTdlÏ9Zh\¢¾��eNQgh�`N�N�RTdl�YSXR�ghbe\3dQ\`W�W~ahZhbed[R�UXbo\`Z~¾�b�UX��^���s��#p�ahf_beZh�3Uc�hN�RTPhPhS_\`PhScbeR�UXN
RTboScd[ScR�]¯U3d[RT�e��f_be�`Z���d[\TZ9UXRTdQUcf¨RTScN�ÏTNQP(U~RTf´�hScboNQ]�R�f¨PJ\`f_fcbe�(�eNT{�¶=\`S3Næ¿(RTW�P(�eNTi�Rd[\`Z#UXRTdQU¨PhS_\KdQN[ghahS_N
befYd[\rghb�À=N[g R�f�]7\`�o�e\¢¾�f[µ�ZhRTW�N1\T]O]�RTdQbe�oboUqpË�JN[boZh��d[RT�e�oN[g;it]7a(�e��RTbeS_d[ScR�]¯U�boghN[Z#UcboÀ=d[R�UXbo\`Z�R�f�À=�oN[g boZ
UX�(N�·=be�T�9U|Ph�eRTZ;i�RTZ(g�NQnTN[Z#UXa=R��e�opTi½UX�hN�ScN"!9ahNQf_U�\`S¨UqprP¡N�\�]�W�NQfcfXR��`N�UX\1]7\`�e�o\B¾´{ u RTdl�ËPhS_\KdQN[ghahS_N
bef|d[\rghboÀhN[g�boZ�R.f_beWYbe�°R�SO¾�R�p`{ u R�dl�ËfcN[d¸UX\`S~bef¨�=RTZhgh�oN[g��#p$\`ZhN�Ï�NQp$d[\`Z#UcSc\`�o�eN[SQi�N[RTdl�Ëd[\`Z#UcSc\`�o�eN[S
�=RTf¨�hbof|\¢¾�Z�ScRTghbe\']7S_N"!9ahN[Z(dQp$\BnTN[S~¾��(bedl�$Uc�hNYd[\`WYWHahZhbod�R�Ucbe\`ZÅ¾�b�UX��P(be�e\�UXf3beZÌ�hbof|f_N[dQUc\`S|UXRTÏTNQf
Ph�eRTd[N�{t^�f�RY·hbe�`�#U�PhSc\T�`ScNQfcfcNQf�]7S_\`W \`ZhN¨fcNQdQUc\`S�Uc\�RTZ(\TUX�hNQS[i=UX�(N|Phbo�e\TU�bof�ScN"!9ahNQf_UcN[g�UX\Ydl�=RTZ(�`N¨Uc\
UX�(N|R�PhPhSc\TPhScbeR�UXNO]7S_N"!9ahN[Z(dQp`{ ���hN@?��:�/�����
	�� �����
	�+ 7 ������+1, ��� 	�� �����BA�� �O	��:� ~�	��*������Ò�¤Vst^�¦´Ô�Ph�h\`ZhN¸UXbod
RT�oPh�=RT�JNQU3bofOahf_N[gÌ�9pÅ¶K^�^�PJN[S_fc\`Z(ZhN[�½¾��hNQZ$dQ\`WYWHahZhbod�R�Ucbe\`Zhf�d[\`Z(ghboUcbe\`ZhfORTScN�f_ahdl�ÌUc�=R�U3Uc�hN�beZKz
]7\`S_W�R�Ucbe\`Z�d[RTZhZh\TUt�¡N�ScN[RTghbe��p�ScNQd[N[b�n`NQg�¾�boUX�(\`a(UtUc�hN[boS a(fcNT{����hN��`SXRTWYW�RTS�RTZhg�P(�hSXRTf_N[\`�o\`�TpYahf_N[g
beZ�UX�hN3dQahScS_N[Z#U�f_prf_UcN[W bof�R�n�RTbe�eRT�h�eN�boZ`H I>K&LWNQP½i £ u`u`u t RTZ(g'�=RTf��JN[N[Z�Uc�hNO]7\rd[ahf�\�]?S_N[dQN[Z#U�f_UcahghbeNQf
HDC<l�]�mUK&P�RTZhgECNQPf] � N&P½i ¥ x`x ¥^t {�¤qZ'�`N[ZhNQSXRT�×iKUc�hN3d[\`WYW�RTZhghf��Tbon`NQZ�UX\HUc�hN´RTbeS_d[ScR�]¯U��#p�^���s!RTS_N
n`NQS_pÌPhS_N[d[bofcN�RTZhg$d�RTZ$�¡N�N�R�fcbe��pÅd�R®UXN[�T\`Scbo§[N[g$beZÌRghbef_d[ScN¸UXN�fcNQU|\T] ]7ahZhdQUcbe\`Z(f[i�P=RTSXR�W�N¸UXN[S_be§QN[gÌ�9p
ScN[RT�ÓZ9ahW~�¡NQScf�boZhghbed[R�UXboZh�~f_P¡NQN[g;i(�hN�RTg(beZh�hiK\`St\�UX�hNQSt·=be�T�9U n�RTScbeRT�h�eNQf[{½���(beftnTN[S_p�PhSc\rd[NQghahScRT�ÓdQ\`W�z
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	�� � ������B:���
	����.�/�:����� ������������(�������������æ{ ¤qZ RTg(ghboUcbe\`Z;i�UX�(N.PhS_\KdQN[ghahS_N[f�g(b��¡N[S�]7Sc\`W �AF�^�s�¦ © UX\�stN[Z#UcN[S
d[\TZ9UcSc\`�×µ½beZ�Uc�hN3�AF�^�s�¦ © i(UX�(N3d[\`Z#UXS_\`�e�oN[S bef�S_N[fcPJ\`Zhf_be�h�oN�]7\`StUXRTÏ9beZh�HUc�hN3RTboScdQSXR�]¯U ]7Sc\`W 7 + ��� ����BC�
� �9� ? ��B��/�Ò¯UX�hN'dQ\`Z#UXSc\T��RTdQUcbe\`Z(f�WHahf_U�WYN[N¸U�beWYPhS_\`W�PKUXa�·=\¢¾ ScNQf_UXS_bed¸UXbe\TZhf[i��=RTZ(gKzq\ �ÎUX\ u Z
F�\`a(UXN�d[\`Z#UcSc\`�×iKdQ�eN�R�S UX\�Æ_\`beZYÀ=�eNQg�Sc\`aKUXN¢Ô �(boZ�UX�(N´stN[Z#UXNQS[i(Uc�hNOdQ\`Z#UXSc\T�e�eNQS W�R�pYScNQnrbofcN�Uc�hNORT��UXb�UXahghN
RTZhgÌPhS_\BnrboghNYUcN[WYP¡\TSXRTSVp��hN[RTghbeZ(�.RTf_fcbo�`ZhWYN[Z#UXfQi?R�W�NQZhgÌUc�hNYSc\`a(UcNTi�fcPJN[NQg;i?P(Sc\TÀ=�oNTi�RTZhg$PhSc\¢nrbeg(N
¾ N�R�Uc�hN[S�ScNQP¡\`SVUXf�RTZhg'¾�boZhghf[{
¤qZ�Uc�hbef�¾�R�pTiKUX�(N�dQ\`Z#UXSc\T�¡bof����{��� � � �"BC�/���TiKf_beZhdQN�b�U boftR�PhPh�eboN[gY�e\rd�RT�o�op~beZYN�RTdl��f_N[d¸UX\`SQ{����hN[S_NObef��e\r\`fcN
����B��
+ ��� ��¾�boUc�hbeZ�UX�hN�^���s��hbeNQSXRTS_dl�#p¡µ½Uc�hN�^���s�j(s�s dQ\`Z#UXS_\`�e�oN[Scf�UlR��eÏ~Uc\|UX�(N�^�F?��s�s dQ\`Z#UXS_\`�e�oN[Scf
fcN¸n`NQSXRT��UcbeWYN[f�R�g=R�pDUX\�PhSc\¢nrbeghN|ahPJg=R�UXNQf3RTZhg.ScN[dQN[b�n`N~]7NQN[gh�=R�dlÏ�RT�J\`a(U�UX�hN¨·=\¢¾/d[\`Z#UXS_\`��beZ.N[RTdl�
stN[Z#UcN[S �®fcN[d¸UX\`SQ{ ¤qZ�Uc�hNOd[RTfcNO\�]A�=RTg�¾ N�R�Uc�hN[SQi=RTbeS_P¡\TS_U d[�e\TfcahS_N[f[iK\`St\�UX�hNQS��°RTS_�`N�ghbefVUXahS_�=RTZhdQN[f[iKUX�hbof
]7N[NQgh�=RTdlÏ�UXbo�`�#UXNQZhf[irRTZhgYUX�hN�ghbeS_N[d¸UXbonTN[f RTZhg�ahP¡ghR�UXNQftRTWY\`Zh�´UX�(N��oNQn`NQ�ef�\T];Uc�hN��(beN[ScRTScdl�#p��JN[dQ\`W�NQf
WY\`ScNO]7S_N"!9ahN[Z#U[{
^�boSt��SXR��Yd¨st\`Z#UcSc\`�;S_N[�`a(�°R�Ucbe\`Zhf RTZhgboZ(]7SXRTfVUXS_ahdQUcahScNOboZ�\TUc�hN[S�PhRTS_Ucf�\T]AUX�hN�¾ \`S_�eg'ghb �ÓNQSt]7Sc\`WFUX�(N
mOjRTboScfcPhRTd[N�{�¤qZ1P=R�S_UXbod[ah�eRTS[iKbeZ u ahSc\TP¡N�i=ahZh�eboÏTN3\TUc�hN[S��eRTSc�`N3dQ\`ahZ#UXS_beNQf�f_ahdl��R�f F�ahf_fcb°R�\`S�st�(beZ=R(i
UX�(N�fcÏ9beNQfRTScN1Zh\TU'a(ZhboÀ=NQg;i�ghN[f_PhboUcNÅR�fcboW�bo�°RTS�f_be§QN�beZ(]7ScRTf_UcScahd¸UXahS_NT{ u ahS_\KdQ\`Z#UXSc\T��i�R u ahS_\`P¡N[RTZ
RT�`NQZhdQp´a(ZhboÀ=NQf�Uc�hN�ghb��¡N[S_N[Z#U?Z=R�UXbo\`Z=RT�TN[Z#UXb�UXbeNQfAP=RTS_UcbedQbeP=R�UcbeZh�tbeZ¨^���s$ahZhghNQS�R�fcboZh�`�oN�\`Sc�#R�Zhbe§[R�UXbo\`Z;i
�ha(U UX�hN�ghb �ÓNQScN[Z#Utfc\¢n`NQScN[bo�`ZjrUXR�UXNQftS_N[W�RTbeZYScNQfcPJ\`Zhfcbo�h�eN�]7\`S�UX�hNQbeS RTbeS_fcP=R�d[NTi9¾��hbodl��fc\`WYNQUcbeWYN[f�RTS_N
\T]�f_W�R��e�½�`NQ\`�`ScRTPh�hbod�RT��ghboW�NQZhfcbo\`ZhfQi?�oN�RTghboZh�UX\DfcNQnTN[ScRT�t�=R�Zhgh\¢n`NQSHPhSc\rd[NQghahS_N[f|]7\TS|f_�h\`S_U¨·=bo�`�#UXf[{
���hN u a(Sc\`PJN�RTZ�fcÏ9beNQf~beZ(d[�ea(ghN[f}X`y'd[N[Z#UcN[Scf~beZ�dl�hRTSc�`NY\T] u ZKz/F�\Ta(UXN�UXScR��YdTi?¾�b�UX��RTSc\`a(Zhg £ bKièx`xTx
^�boS���SXR��YdYst\`Z#UcSc\`�o�eN[S_f�Ò £ w(ièxTx`x�]7\`S�Uc�hN £ y�fVUlR�UcN[f3\T]�Uc�hN u mOÔ¸{ u nTN[ZÌbo]�S_N[�`ah�eR�UXbo\`Zhf�ghb��¡N[S�]7Sc\`W
RTboScfcPhRTd[N~Uc\'RTboScfcPhRTd[N�i¬R F�NQ�`ah�eR�UX\`SVp.st\`W�WYboU_UXNQN~RTZ(gÐRTZÐRTd[dQ\`WYP=RTZ#prbeZh� F�N[�Tah�°R�Uc\`S_p1m�ZhboU3�hR¢nTN
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initial positions along the x axis

time t

shock: location of switching points

trajectories in the (x,t) plane

trajectories in the (x,t) plane
before slowing down

x position

after slowing down
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