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]RD�tULXY�`��4anMgBX>�`8Mg>UmnY K
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VNt�DcQNQX>UQXpWm�Y_MOBXP4G � BX>A@CBnm§D�� Y�`�MOBNY�VEPfMOYiQoMg>�DctÚDfGo]RD�QoMqDcpfY�P�b�m¥LXtUMg>U�¨`hMgY_VWPfVXMg>UPRQE`
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SMDP Solution
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Interrupted Solution

(474 Steps)
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V  - SMDP Value Function*O
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V  - Values with Interruption
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D�FOY:@[PfQE`5MOFgLE@[MOYZG �ÍDf`hYZGÆPfQ�MgBXY�MHDR` ��j�QXPRMOY�MOBÍDcM�MgBXY_a«@_D�QO�EY�MOFqDcQE`�b¢Y_FOFgY�GÆMgPnD�Qoa
PRMOBXYiF8MHDR` ��K��8BXY�PRVXMO>^PfQ=	OLE`hMÒ`OD_aN` � BEDcM�MOP¥GoP 9 > b��EY_BÍDZ]4>UQNp/MOBÍDcM � D_a³>A`8DÀLÍ`hY[b¢LXt
`5L;�E`5MOY_V«PfQ�D�QXPfMgBXY_F'MHDf`2��j4MOBXYiQÆ>^M � >^tUt�BNY_tUVnPRQ«MOBED�M�MHDf`2��K8I¿>Umn>^t�DcFgtUa jRMOBXY�m�P4GoY_t
	OLÍ`hM8VNFOY�Go>A@[MH`�MgBXY�@kPfQE`5Y��2LNY_QE@[Y�`6Pcb��EY_BED_]4>UQXp�MgBEDcM � DZa 9 > bÚMOBED�M � D_a¥Pcb��EY_BED_]4>UQXp
>A`TDWLE`5Y[b¢LXt²`hLG�E`hMgY_V�PfQÝDcQXPRMOBXY_F�MHDf`2��jEMOBNY_Q«MOBXYrmnP4GoY_t � >^tUt�BNY_tUV�>UQ«VXt�D�QXQX>^QXpnMOP
LÍ`hYWMOBÍDcM�`5L;�E`hMgY_V#K�l�`�tUPRQXp«DR`TMOBXYWm�P4GoY_t#>�`�Df@_@[LNFHDcMgYÀb¢PRF�>UMq`?PRVXMO>^PfQ©>UM'm«D_a �EY
LÍ`hY[b¢LXt6>^Q�VXt�D�QXQX>UQNpJMOBNYn`5PftULNMO>UPRQ MgP�D�QXPfMgBXY_F�MHDR` ��KJI >UQXpRB]4 Þ�,3,?8 D4j �#j�@ F D�QEG A >^Q
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�²>UpfLNFOY Þ�K V�l `5L;�XpRP DctNMOP � BX>�@HBrD?BED�tUt � D_a�PfVNMO>UPRQ¥GoP Y�`p"]�_-½MgFHD�QE`¨b¢Y_FiK �8BXY6PRVXMO>^PfQ
b¢PRF�VEDf`g`h>^QXp/b¢FOPRm MOBXY�tUP � Y_F2��t^Y[b¢M6FOP PRm MOBXFgPfLXpRB«MOPWMOBNY�`hMqDcMOY � >^MOB�`hL;�NpfP D�t#]RDctULNY
Þ�. QXPWtUPRQXpfYiF � PfFN�X`��EY�@_DcLÍ`hY�Pcb�MOBXY¦`hMHD�MOY � >^MOB�`hLG�XpfP¿Dct#]RDct^LXY �/Þ K��8BNY�PfFg>Upf>^QEDct
m�P4GoY_t�P�b�MgBX>�`�PfVNMO>UPRQ«>�`8P�] Y_FOVNFOPfm�>�`h>^QXp � >^MOB«FOYZ`hVEY�@[M�MgPWMOBXYr`hLG�XpfP¿Dct�K

4 Þ�,3,?K�F VXFOP�]4>�GoY�`hPRmnY¥`h>^mnVXt^YÀY��XD�mnVXtUYZ`?P�b'tUY�D�FOQX>^QXp«`hPRtULXMg>UPRQE`ÀMgPJ`5L;�XMqDf` �N`/D�QEG
MgBXY_Q«MOFqDcQE`�b¢Y_FOFg>UQXp¥MOBNY_m�MgP³BNY_tUV«`5Pft^] Y/DWQXY � MHDR` ��K
\'QJMgBXY�PfMgBXY_F'BEDcQEG�j�DR`O`hLNFO>UQNpnMOBED�MTMgBXY/m�P4GoY_t�`6Pcb�PfVNMO>UPRQE`�FOY_m«D�>UQ«DR@_@[LXFqDcMgY

DR@[FOP¿`O`�@HBED�QXpfY�`'>UQJMqDf`2�X`TPRF�`5L;�XpRP DctA`�>�`8bÂDcFTb¢FgPfm >Umnm�Y_Go>ADcMgY K��8BXYWmnP¿`hM'`hYi] Y_FOY
VNFOP?�NtUY_m DcFO>A`hY�` � BXY_Q�MOBNYWQXY � `hL;�NpfP D�t8VXFgY_] Y_Q4MH`�MOBXY¥`5LE@_@[YZ`O`¨b¢LNt�@[PRmnVXt^Y_MO>^PfQJP�b
D�Q³PRVXMO>^PfQ � BXP `5Y�mnP4GoYitoBEDR`�VXFOY_]4>UPRLE`ht^a$�EY_Y_Q¥tUYZDcFOQNY�G�K �²>UpfLNFOY Þ�K >^tUtULÍ`hMOFqDcMgY�`½MOBNY
VNFOP?�NtUY_m >UQÝD³FOP PRm«`�Y��XD�mnVXt^Y KY�TY_FgY � YWDf`g`hLXm�YÀMgBEDcM�MOBXYWPRVXMO>^PfQE`�D�QEGJmnP4GoYit�`
BÍDZ] Y�D�tUFOYZDfGoa �EY_Y_Q tUY�D�FOQXY�G�j8MOBXYiQ�D�QXY � `5L;�XpfP¿Dct�>�`¥@[PRQE`h>AGoY_FOYZG MgBEDcM§Df`O`5>UpRQE`
D«BX>UpRB ]RD�tULXY j Z Þ�. j�MOP�DJ`5MHD�MOY¥>UQ©MOBXY¥tUP � YiF �ÂFO>UpRBoM�FgP Pfm �XLXMrDÆt^P � ]RDctULNY j �/Þ j
MgP«D«`hMqDcMOYWMgBEDcM�m¥LE`hM
�EYWVEDf`g`hY�G�MOBNFOPfLNpfB©MOPnY_Q4MOYiFTMgBEDcM�FOP PRm b¢FOPRm MOBNYWtUP � Y_F2�
t^Y[b¢M�FOP PRm�K5�8BXY �/Þ `5L;�XpRP Dct'`5MHD�MOY«m«D�� YZ`¦>^M/>^mnVEP `O`5>%�Xt^Y³MgPJVEDR`O`I�EY_M � Y_Y_Q©MOBNY
M � P/FOP PRm«`V� MOBXY¦`hL;�XpRP D�t²@[PfQE`5>�GoYiFH`£PRQXtUa¥PfVNMO>UPRQE`8MOBÍDcM8MgY_FOm�>UQED�MOY�>UQ�>UMH`�`hL;�NpfP D�t
`5MHD�MOY�` � DcQÍGJMOBXYWt^P � ]fD�tULXYrPcb�MOBN>�`�`5MHDcMgYWm«D�� YZ`8>UM'LXQEGoY�`5>UFqD��Xt^Y/MOP�MOFOa¿K��6Y_M'MOBNY
VNFO>UPRF½m�P4GoY_t4>UQEGo>A@_DcMgY�`�MOBÍDcM�>^M½>A`�`hMg>UtUt VEP¿`O`h>��XtUY�MgPTMgFHD_] Y_t b¢FOPRm MgBXY8t^P � Y_F2��t^Y[b¢M#FOP PRm
� MOBXFgPfLXpRB.��MOBXY �rÞ `5MHDcMgYnMOP�MgBXY¥BEDct^t � D_a�`hMqDcMOY§DcQEG-MOBNY_FOY��4a�MOP�MOBXY Þ�. �Â]RDct^LXY�G
`5MHD�MOY K��8B4LE`[j4VXt�D�QXQX>^QXp � >^MOB¥MOBX>A`£mnP4GoYit � >Ut^t�t^Y�DfGW>UQNY_]o>^MHD��XtUarMOPWD�BX>UpRBXtUa!�Â]fD�tULXYZG
�NLXM8VEP PfF�VEPRtU>�@ka K£I LÍ@CBnVNFOP?�NtUY_m«`�@_DcQ«D�FO>A`hY � BXYiQXY_] Y_F6MOBNYTQXY � `hL;�XpRP D�t#>UQ4] PftU] YZ`
`5MHD�MOY�`�MOBED�M�m«D_aJ�EY�VEDR`O`hYZGÆMOBNFOPfLNpfB � BXY_Q�D�QJPfVNMO>UPRQJ>A`8Y��oYZ@[LXMOYZG�K
6TYi] Y_FOMgBXY_tUYZ`O`[jk>UM²m«D_a
�EY8b¢Y�DR`h>��XtUY6MOP�GoY_MgY�@[M�DcQEG�VXFOYi] Y_QoM²`5LE@HB/VXFgP?�Xt^Y_m«`[K�\TQNY

>AGoY�D«>�` � YiY_V�MOFqDf@(� P�b � BX>�@HB¤`hMqDcMgY�`/D�Q�PRVXMO>^PfQ-VÍDf`O`5Y�`/MOBNFOPfLNpfB DcQEG->^Qo]RDct^>�GXD�MOY
PRVXMO>^PfQE`�DcQEG/mnP4G4Y_t�`#MOBED�M�VEDR`O`�MOBXFgPfLXpRB¥`hL;�NpfP D�t�`hMHD�MOY�`kK�lTQNPfMOBNY_F�>�G4Y�D?>A`;MgP�Dct^MOY_F
MgBXY©`hLG�XpfP¿Dct�b¢PfFgm³LXtADcMg>UPfQ `hLE@HB�MOBÍDcM�`hL;�NpfP D�tr`hMHD�MOY�` �(��"B��Y�VÍDf`O`5Y�G�MOBXFgPfLXpRBQV
`5MOPRVXVX>UQNp >^Q MOBNY_m DcQÍG @[PRtUtUYZ@[MO>^QXpJMgBXY�`hL;�XpRP D�t�]RDctULNYÆ>A`ÏPRVXMO>^PfQED�tTFqDcMgBXY_FWMOBÍDcQ
FgY�� LX>UFgY�G�K �²>UQED�tUtUa¿j;QNPfMOY�MOBED�M � Y�GoP�QXPRM/FgY��2LN>UFOYWm�P4GoY_t�`�MgPO�EY«Df@i@[LXFHD�MOY jG	OLE`hM
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!";� 4�1�FOY�@[LNVJD�QEGJI LXMgMOPfQÚj Þ�,?,3>�F ��MOBÍDcM�>A`[joMgBXY_a«G4PWQXPfM�BED_] Y�MOP
VNFOY�Go>A@[M�MgBXYn@kPfFOFgY�@[M�PRLXMH@kPfmnY j 	OLE`hMrDcQ©PfLNMH@[PRmnYWMOBED�M/>A`TtUY�`g`�MOBED�Q PRF/Y�� LEDct�MOPXj
>^Q�Y��4V�YZ@[MOY�G«]RDctULNY j�MOBNY¥@[PfFgFOY�@[M'PfLNMH@[PRmnY K �8BX>A` �EQXY�`g`hY¥m«D_anY_QED��XtUYW>^mnVEPfFgMHDcQ4M
`5VEY�@[>�D�t²@_Df`5Y�`�MOP)��Y�BED�QEGot^Y�GJ`5>UmnVXt^a K��XPfF'Y��XD�mnVXt^Y j4DcQ4anQXY � `5L;�XpRP Dct�>UQ4] PftU]4>UQNp
`5MHD�MOY�` �ÔMgBEDcM§DctUt'BED_] YJMgBXY�`gDcmnYÝ`hL;�NpfP D�t�]RDct^LXY j�Y KËpNKUj�D�Qoa `5>UQXpRtUY_MgPfQ ��j'@_D�Q
VNFOP?�ÍD��Xt^a ��Y�`OD_b¢Y_tUa�MOFqDcQE`�b¢Y_FOFgY�G MgPXK)�8BXY�`hPRFOM�PcbÒVXFOP3�XtUY_m `hBXP � Q©>UQ �½>UpRLXFOY Þ�K
@iDcQ«QXY_] Y_F�P4@_@[LXF'>UQ�`5LE@CB�@_DR`hY�`kK

� �����"� � ���i
=���
=�Y_VXFgY�`hYiQoMg>UQXp �oQXP � t^Y�GopfY)�EY��4>%�Xt^a-D�MWm³LXt^MO>^VXtUYWt^Y_] Y_t�`�P�b�MgY_mnVEPfFqDct�D��E`hMgFHDR@[MO>^PfQ
BÍDf`TMgBXY/VEPfMgY_Q4MO>�D�t#MOPnpRFOY�D�MOt^a«`hVEY_Y�GJVNt�DcQNQX>UQXp�DcQÍGÆtUYZDcFOQN>UQXp¥PfQ�tADcFOpRY/VXFgP?�Xt^Y_m«`kK
^ Y¥BED_] YW>UQ4MOFOP4G4LE@[Y�G©D³b¢FHDcm�Y � PRF#�Æb¢PRFrGoPf>^QXpJMgBX>�` � >^MOBX>^Q MgBXY�@[PfQ4MOY��4M�P�b�FOYi>UQ&�
b¢PRFH@[YimnY_Q4M£t^Y�DcFgQX>UQNpWDcQÍGJd�S+16`[K��8BX>A`�@[PfQ4MOY��4M8YiQED��Xt^Y�`8LE`8MgP³BED�QEGot^Y/`5MOP4@HBEDf`5MO>A@
YiQo]4>UFgPfQXmnYiQoMq`[jR@[tUP¿`hY�G��ÂtUP PRVnVEPft^>�@[>^Y�`[j D�QEG³pRP DctA`8>UQ�DÀmnPRFOY�pRY_QXY_FqDct � D_aWMOBÍDcQnBEDR`
�EY_YiQ³VEP `g`h>��XtUY'>UQ¥@[tADf`g`h>�@iDctEl+*²DcVNVXFOP¿Df@HBXY�`�MOP�MOYimnVEPfFHD�tED��Í`hMOFqDf@[Mg>UPRQ#K�\'LXF�b¢FHDcm�Y��
� PfFN�Æ>A`�DctA`hP�@[tUY�D�F�Y_QXPRLXpfB�MgPJ�EY�tUY�D�FOQXYZG�jXLE`hYZG�jEDcQEGJ>^QoMgY_FOVNFOY_MgY�G³mnY�@HBED�QX>�@_D�tUt^afj
DR` � Y�BÍDZ] Y¦`hBXP � Q"�oa¥Y��4BX>%�N>UMO>^QXpr`h>^mnVXtUY'VXFgP4@[Y�GoLXFgY�`eb¢PRF�tUY�D�FOQX>^QXp¥DcQÍG§VNt�DcQNQX>UQXp
� >^MOB-PRVXMO>^PfQE`kjeb¢PRF/t^Y�DcFgQX>UQXp�mnP4GoY_tA`�Pcb�PfVXMg>UPfQÍ`[j�DcQEG b¢PRF¥@[FOYZDcMO>^QXpJQNY � PfVXMg>UPRQE`
b¢FgPfm `hL;�XpRP D�t�`[K«s6PfmnVÍDcFOYZGJMOP«PfMgBXY_F�b¢PfFgm³LXtADcMg>UPfQÍ`?P�b�MOYimnVEPfFHD�t6D��Í`hMOFqDf@[Mg>UPRQ >^Q
FgY_>UQ4b¢PfFH@kY_mnY_Q4M�tUYZDcFOQN>UQXpNj£PRLXFH`W>�`/mnPRFOYnpRY_QXY_FqDct'D�QEG�FgY��2LN>UFOYZ`¦b¢Y � Y_FWGoYi]o>ADcMO>^PfQE`
b¢FgPfm MgBXY�`5MHD�QEGXDcFqGnFOY_>^Qob¢PfFq@[Y_mnY_Q4M#tUYZDcFOQN>UQXp�b¢FHD�mnY � PfF#��K��8BX>�`�BEDR`��EY_Y_Q¥V�P¿`O`5>%�Xt^Y
�EY�@iDcLE`5Y � Y�BED_] YTb¢P4@[LÍ`hY�G«Y��X@ktULE`5>U] Y_t^aÀPRQ«MOY_mnVEPRFHDctÚD��E`5MOFqDf@[Mg>UPfQ � >UMgBXPfLXM'`5>Um¥LXtU�
MqDcQXYiPfLE`5tUaJVNFOPfVEP¿`h>UQNpJD�QoaÝ`hPRtULXMg>UPfQÍ`TMOP«PfMgBXY_F�>A`O`5LXY�`'`hLE@HB©Df`�`hMqDcMgY¥D��E`5MOFHDR@[MO>^PfQ#j
BN>UY_FqDcFH@HBX>A@_Dct²Y��4Y�@[LXMg>UPfQÚj;PRF�LXMO>^tU>UM5a«VXFgP?�Xt^Y_m«`[K)�8BX>A`�mn>UQX>^m«Dct^>^`hM�`hMOFqDcMgY_pfa�m«D��o>T�
m�> E Y�`�MgBXY/pRY_QXY_FqDctU>^M5a³P�b�PRLXFTFgY�`hLNtUMH`kK�6'PfM'BED_]o>^QXp¥@[Pfm�mn>UMgMOYiGÏMgPnD�QoanVÍDcFOMg>�@[LNt�DcF
D�VXVXFgP Df@HB#jEPfLXF�FgY�`hLNtUMH`�D�VXVXt^anMOP�Dct^t#V�P¿`O`5>%�X>^tU>UMg>UY�`kK
�8BXY8b¢PRLXQEGXD�MO>^PfQ¥Pcb#MgBXY�MOBNY_PfFga/Pcb�PRVXMO>^PfQE`�>�`²VXFOP�]4>�GoY�G �oarMOBXY�Y��o>A`hMO>^QXp'MOBXY_PRFOa

P�b�I4d�S+16`/D�QEG-DR`O`hP4@k>�DcMgY�G t^Y�DcFgQX>UQXp«mnYiMOBXP4GX`kK �8BXY¥bÂDf@[M�MOBÍDcM/YZDf@HB-`5Y_M�Pcb'PfV��
Mg>UPRQE`6GoY��EQXYZ`8DcQ«I4d�S+1-VXFgP�]o>AGoY�`�D�FO>�@HB¥`hYiM£P�b²VXt�D�QXQX>^QXprDcQEG³t^Y�DcFgQX>UQNpÀm�Y_MOBXP4GN`[j
@kPfQ4] Y_FOpRY_QE@[Y6MOBNY_PfFga j DcQÍG³D�QW>UmnmnYZGo>^DcMOY¿j[QED�MOLXFqDct�j4D�QEGÏpRY_QXY_FqDct � D_a/P�bÚDcQED�tUa E >UQXp
m�>%�4MOLXFgY�`½PcbeDf@kMO>UPRQE`8D�M'Go>UR�Y_FgY_Q4M£Mg>UmnY�`O@iDctUYZ`[K �8BN>�`8MOBNY_PfFga³P�R�YiFH`�D/tUPRM_j��XLXM�`5MO>^tUt
MgBXY¥mnP `5M�>UQ4MOY_FgY�`hMg>UQXp§@_Df`5Y�`/D�FOY)��Yia PfQEG�>UM �EY�@_D�LE`hYnMgBXY_a�>UQ4] PftU] Yr>UQ4MOY_FgFOLXVNMO>UQNpXj
@kPfQE`5MOFOLÍ@[MO>^QXpXjXPRF�PfMOBNY_F � >A`hYrGoY�@[PRmnVEP `5>UQXpWPRVXMO>^PfQE`8>^QoMgPWMOBXY_>^F�@[PRQE`hMg>UMgLXY_Q4M�VEDcFgMH`[K
*�M�>�`£MgBXY�>^QoMgY_FOmnYZGo>�D�MOY8pRFOPRLXQEG �EY_M � Y_Y_Q§d�S+16`8DcQÍGÝI2d�S+16`8MOBED�M�`hYiY_m«`�FO>A@CBXYZ`hM
>^QnVEP `g`h>%�N>UtU>^MO>^Y�`eb¢PRF�QXY � DctUpRPfFg>UMOBNm«`8D�QEGnFOY�`5LXtUMq`[K�*�QnMOBN>�`8VED�V�YiF � Y�BED_] Y+�NFOP?� YiQ
MgBX>�`#pfFgPfLXQÍGWDcQEG/MgPfLE@HBXY�G�PfQWm«D�Qoa'Pcb�MOBNY8>�`g`hLXYZ`[j��XLXM�MgBXY_FOY6>A`ÚbÂD�F�mnPfFgY6tUY[b¢M#MgP+�EY
G4PfQXY K < Y_an>�`g`hLXYZ`�`hLE@HB�DR`TMOFqDcQE`�b¢Y_F
��YiM � Y_Y_QÝ`hL;�XMqDf`2�X`kj�MOBXY:`hPRLXFH@[YrPcbÒ`hLG�XpfP¿Dct�`kj
D�QEG³>^QoMgY_pfFqDcMO>^PfQ � >^MOB�`hMHD�MOY�D��E`hMgFHDR@[MO>^PfQnFgY_m«Dc>^Q/>^QE@[Pfm�VXtUY_MgY_tUa�LXQEGoY_Fq`hMgP P4G�K��8BNY
@kPfQXQXYZ@[MO>^PfQO�EY_M � Y_Y_QJPRVXMO>^PfQE`�D�QEG I4d�S+16`TVXFgP�]o>AGoY�`TPRQXtUa�DÏb¢PRLXQEGXD�MO>UPRQ b¢PRF�DfG!�
G4FOY�`g`h>UQNpWMOBXY�`5YrDcQEG«PfMOBNY_FT>A`O`5LXY�`[K
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�½>^QEDct^tUa j¿DctUMgBXPfLNpfB«MOBX>A`�VEDcVEY_F�BEDf`6Y_mnVXBEDR`h> E Y�G/MOYimnVEPfFHD�tUt^aÀY��oMgY_QEGoY�G ���&-^
!��";j
>^M/>A`À>UQ4MOYiFOY�`5MO>UQNpJMOP�QNPfMOY�MOBED�M³MgBXY_FOY¥m«D_a �EY«>UmnVXt^>�@_D�MO>^PfQE`?b¢PRFWMOY_m�V�PRFHD�tUtUa�Y����
MgY_QEGoYZG�#.	����&	/#.-/
!��"-DR` � Y_tUtÂK"*¨M�>A`¦QNP � @kPfmnmnPRQ�MOP�FOY�@[PRpfQX> E Y¥MOBED�MWDf@kMO>UPRQ-D�QEG
VEY_Fq@[Y_VXMg>UPRQ¥DcFOY'>UQ4MO>^m«DcMgY_tUa�tU>UQG� Y�G�K��;Pr`5Y_Y�MOBXY'P?��	OYZ@[MH`½>^QnD�FgP Pfm(>�`½QXPRM�`5PÀm¥LE@HB
MgPJtAD��EY_t�PRF/tUP4@iDcMOY¥MOBNY_m�Df`�>UM�>A`¦MgPO�4QXP � � BED�M/PRVXVEPfFOMgLXQX>^MO>UYZ`¦MgBXY_a©D�R�PRFHG b¢PfF
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