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F ad]WXjm
�bcT\GsISW\k^W¦k�0[ ]W\k^lZfXjiW¦EaÂZTX_mt^
mtc F �b[XM,Re�#RrZf\kVYRÀadcT\ \kVY\kcTvtXj^WvqadR�\G¦Gmd^WmtV
X_¦EaÂgWRTmtgjS(ZfXjmt^WR
hOmtc hDadRrZYX_]W\k^lZfXjiW¦EaÂZTX_mt^ymdh�mtU hr\G¦kZTRdH��5^W\�mdh ZfpW\·X_V
`.mdcrZ aÂ^IZYadRr`.\k¦kZTR mdh�Rr\kZrZfX_^(v°SW`�a F �;[XM
^W\kZ f�mtc m·XjR�](\G`WgjmM�#Xj^Wv F �b[XM cT\EaÂ]W\GcrR Zfm
\G^(RTSWcr\=¦GmdVY`Wgj\kZT\u¦kmNTt\GcTadvt\ mdh F �b[XM ZfadvtR�X_^·aYvtX Tt\k^
adcT\GaQH � pWXjR Z aÂR�m X_RqSWRrSbadg_g[��ad¦G¦kmtV
`Wg_XjRTpW\k] Ul��¦Gmt^(]WSW¦kZTX_^Wv·RTX[Zf\
RTSWc]Tt\k�#R ad^(] Zfp(\G^ ]W\k`Wg_mK�#X_^(v
F �;[XM cT\EaÂ]W\GcrR:X_^ ]WX�� \kcT\k^IZn¦Gmt^(iWvtSWcfa�ZfX_md^WRÀZfm=]W\kZT\GcTV
X_^(\ ZfpW\ mt`(ZfXjV aÂgQmd^W\3H _ RnZfpW\5RrX��k\5mdh¶Zfp(\
vtXnTd\G^ adcT\Ga´X_^W¦kcT\EaÂRT\GR��²ZTX_V
\=Z a3mÂ\G^ Zfm8RT\½ZfSW`°a F �b[XM ^W\kZ f�mtc m�X_^W¦kcT\EaÂRT\GRqZfpISWRqXj^W¦Gcr\EadRrX_^Wv´Zfp(\
¦GmtReZ�mdh ](\G`WgjmM�#V
\G^lZ+H
� \�`Wcr\GRT\k^lZ�������� �"!�#%$&$('*)*�Ea ¦kmNTt\GcTadvt\�`Wg_ad^W^WXj^WvnZfm#mtgÂhOmdc F �b[XM�^W\½Z fÀmdc�mIR+�if pWX_¦ p aÂZTZT\GV
`(ZfR

Zfm Z ad¦ mIgj\�ZTpW\ XjRTRrSW\ S(RTX_^(v�RrX_V�SWg_aÂZfXjmt^ H-,�XnTt\k^,ZTpW\�]W\kZfadX_gjR´mdh ad^ adcT\Ga.� ZTpW\ `(cTmt`Q\GceZfX_\kRBmdh
mtUWReZ ad¦kg_\GRu`Wcr\GRT\k^lZ X_^�Zfp(\ adcr\Ea.�²ad^W] ZfpW\
RT`Q\G¦kXjib¦GaÂZfXjmt^WRumdhÀZTpW\ F �b[XM cT\Gad]W\Gc ad^W]�Z advdRuS(RT\G](�
�����/� �"!�#%$&$('*) RTX_V=SWg aÂZT\GR5ZTpW\Y¦kmNTt\GcTadvt\
`baÂZrZf\Gcr^°mdhna8cr\Ead](\GcuvtXnT#X_^(vBa8vtcTad`WpWXj¦Eadg T#Xj\ f mÂhÀZfp(\
F �;[XM cr\Ead](\Gc+0 R�X_^lZf\kcTcrmtvlaÂZTX_mt^5cTad^Wvt\qH � p(cTmtSWvdpuX[ZfR Xj^lZf\GcTad¦kZTXnTd\�,21 [«ZTpW\�g aE�dmtS(Z�¦EaÂ^uUQ\�V
m ]WX[ib\G]
]WSWcrX_^Wv�crSW^43 ZTX_V
\%��Ul� V
mNT#X_^Wv�aÂ^W] ]W\Ggj\kZfXj^Wv�\ a XjRrZfXj^Wv F �b[XM cT\Gad]W\GcrR
ad^W]yad]W]WXj^Wv ^W\ f mt^(\GRdH
� pW\5�Gm#mtV'hO\GaÂZfSWcr\ aÂg_g_mNf R�](X6�.\GcT\k^lZ�gj\ Td\Gg_R�mdh T#X_RrSbadg_X6�EaÂZTX_mt^(R�cfad^(vtX_^Wv5hOcrmtV�a T#X_\ f;mdhQZfpW\�\G^lZTX_cT\
g aE�tmdS(Z Zfm hOm ¦kSWRT\k] T#Xj\ f R�mdh `WadcrZTX_¦GS(g adc�RT\G¦½ZfXjmt^WR ad^W] F �;[XM cr\Ead]W\kcTR H
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K3HnK F �b[XM � advtR H"H&H"H"H&H H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H K
K HnK3HnK W mSf�\Gc Y SW`(`Wgj� H H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H 

K HnK3H�� c \kVYmdcr� H"H"H&H H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H 


K3H�� F �b[XM F \Ead]W\kcTR0H&H"H"H&H H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H �
K3H�
 _ `W`WgjX_¦GaÂZfXjmt^WR H"H&H"H"H&H H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H �
K3H�� W crmtUWgj\GV>M5\½ib^WX[ZfX_md^ H&H H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H �
K3H O F \kg aÂZT\G] � mdc�mZp o mSTd\GcTadvt\ W g_ad^W^WXj^Wv [ ^ [ ^W]Wm#mtc ��� _�� R H"H"H&H"H&H H"H&H"H"H&H �
K H OgHnK � []YQ` H&H"H"H&H H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H �
K H OgH�� Y `Q\G¦½ZfcTa ,qSWadcT] W g ad^W^(\Gc H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H �
K H OgH�
 [ ^W](m mtc ��� _�� R T R H F �b[XM Y#�#RrZT\GV
R H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H �
K H OgH�� ����������� �%'*) H&H H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H �

K3H�� Y mtg_S ZfX_md^ ��S Zfg_Xj^W\ H"H"H&H H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H K+J
K3H�� � pW\GRrX_R �5cTvlad^(X��Ea�ZfX_md^/H&H H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H K3K

Æ �����/� � !�#%$&$('*) @´F#CEAOº.P/Ä�LbCEADµlC £"!
�gHnK _ RTRrSWV
`(ZfXjmt^WR H"H&H"H"H&H H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H K#

�gH�� M5\GRTXjvt^ M5cTX Tt\GcrR\H&H"H"H&H H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H K#

�gH�
 W crmt`badvtaÂZfXjmt^ c m#]W\GgjX_^Wv H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H K$�
�gH�� _ ^lZf\k^W^ba F ad^(vt\ H"H"H&H H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H KNO

T#XjX



T#X_XjX ���������	����


! ������� �"!�#%$&$('*) � H�µ�Á²A JKF#µdJM±�HMF8LWP²¸;¼k®°¯² DF#®°F#P.JKL JMADNQP £
�

LHnK [ ^(`WS(ZfR H"H&H"H"H&H H"H&H"H&H"H"H&H"H&H"H H&H"H"H&H"H&H"H"H&H"H H&H"H&H"H"H&H"H&H"H K �

LH�� W mNfÀ\kc ad^(] F ad^Wvt\ o aÂg_¦GS(g aÂZTmtclH&H"H&H"H H&H"H"H&H"H&H"H"H&H"H H&H"H&H"H"H&H"H&H"H K �

LH�
 � c � W adcTRr\Gc H"H&H H"H&H"H&H"H"H&H"H&H"H H&H"H"H&H"H&H"H"H&H"H H&H"H&H"H"H&H"H&H"H �LK

LH�� � Td\GcTg_aE� ,qcrX_] Y#ZTcTSW¦½ZfSWcr\ H&H"H"H&H"H&H"H H&H"H"H&H"H&H"H"H&H"H H&H"H&H"H"H&H"H&H"H �LK

LH O F \EaÂ]W\Gc `�V�SWg_aÂZfmtc H"H&H"H&H"H"H&H"H&H"H H&H"H"H&H"H&H"H"H&H"H H&H"H&H"H"H&H"H&H"H � 



LH OLH K � S(V�U.\kc:mdh Y \G¦½ZfX_md^WR,H"H&H"H&H"H H&H"H"H&H"H&H"H"H&H"H H&H"H&H"H"H&H"H&H"H � 


LH OLH�� � S(V�U.\kc:mdh;_nZTZf\k^ISbaÂZfXjmt^ � \ Tt\kg_R�H&H"H"H&H"H&H"H"H&H"H H&H"H&H"H"H&H"H&H"H � �

LH OLH�
 F \Ead]W\kc F ad^(vt\ `�V�SWg a�ZfX_md^/_ g_vdmtcTX[ZfpWV H&H"H&H"H"H&H"H H&H"H&H"H"H&H"H&H"H � �


LH�� [ ^lZT\GcfaÂ¦kZfX Tt\ � aE�tmtS(Z��5XjRTSbaÂg_X��GaÂZfXjmt^ aÂ^W] c m ]WX[ib¦Ea�ZfX_md^ 1 ^WX[Z H H&H"H&H"H"H&H"H&H"H ���

LH�� �5S(ZT`WS(Z H"H&H"H"H&H H"H&H"H&H"H"H&H"H&H"H H&H"H"H&H"H&H"H"H&H"H H&H"H&H"H"H&H"H&H"H � �

LH�� _ cT¦ pWX[Zf\k¦kZfS(cT\2� g_\ a X_UWXjg_XjZ � H&H"H"H&H"H&H"H H&H"H"H&H"H&H"H"H&H"H H&H"H&H"H"H&H"H&H"H � �

LH�� [ V
`Wgj\GV
\G^lZ aÂZTX_mt^ H H"H&H"H&H"H"H&H"H&H"H H&H"H"H&H"H&H"H"H&H"H H&H"H&H"H"H&H"H&H"H 
 J

� �����������! #"$"&%�' ¹��(Lb »±�L(JMAONQP ! !
�QHnK (�\GSWcrX_ReZfX_¦)("K,H"H&H H"H&H"H&H"H"H&H"H&H"H H&H"H"H&H"H&H"H"H&H"H H&H"H&H"H"H&H"H&H"H 
 

�QH�� (�\GSWcrX_ReZfX_¦)(�� H"H&H H"H&H"H&H"H"H&H"H&H"H H&H"H"H&H"H&H"H"H&H"H H&H"H&H"H"H&H"H&H"H 
 �
�QH�
 W \GcehOmtcTVYad^W¦k\&` TÂadgjSbaÂZfXjmt^ H"H"H&H"H&H"H H&H"H"H&H"H&H"H"H&H"H H&H"H&H"H"H&H"H&H"H 
 �
�QH�� _ g_vtmdcTXjZTpWV
X_¦ o mtVY`(g_\ a X[Z � H"H"H&H"H&H"H H&H"H"H&H"H&H"H"H&H"H H&H"H&H"H"H&H"H&H"H �PJ

�QH��IH K o mtV
`Wg_\ a XjZ � mÂh*("K.H"H"H&H"H&H"H H&H"H"H&H"H&H"H"H&H"H H&H"H&H"H"H&H"H&H"H �PJ
�QH��IH�� o mtV
`Wg_\ a XjZ � mÂh*(��VH"H"H&H"H&H"H H&H"H"H&H"H&H"H"H&H"H H&H"H&H"H"H&H"H&H"H �IK

¤ + ¼-,·¹u³/.�021 �43 ¼G@ U AD¸o¸² OF65�LWHMF � !
OgHnK W [ � `eY87:9 �bcfadV
\ f�mtc m2H"H&H"H"H&H"H&H"H H&H"H"H&H"H&H"H"H&H"H H&H"H&H"H"H&H"H&H"H � 

OgH�� ������� �"!�#%$&$('*)�ad^W] W [ � ` Y;7;9 H&H"H&H"H H&H"H"H&H"H&H"H"H&H"H H&H"H&H"H"H&H"H&H"H � �
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K3HnK F �b[XM � advtR H"H&H"H"H&H H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H �
K3H�� F �b[XM F \Ead]W\kcTR0H&H"H"H&H H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H O
K3H�
 Y `.\k¦kZTcfa ,�Sbadcr] W g aÂ^W^W\Gc Y#^bad`WRrpWmdZfR�H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H �

E aPR _ ¦k¦G\GRrR W mtX_^lZ o mNTt\kcfadvt\ � Tt\kc T#X_\ f H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H �

E UZR _ ¦k¦G\GRrR W mtX_^lZ Y `WXjg_g_advt\ � X_\ f�H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H �


LHnK �5� �/� �"!�#%$&$('*) _ cT¦ p(XjZf\k¦kZTSWcT\ H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H K �

LH�� Y ^bad`WRrpWmdZ�mdhoZfpW\qXj^W`WS(Z ,
1 [/H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H K#�

LH�
 � g_m#mtc W g_ad^��5X_RrSbadgjX��Ea�ZfX_md^WR H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H �qJ

E aPR � g_m#mtc�`Wg ad^ � W K H H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H �qJ
E UZR � g_m#mtc�`Wg ad^ � W � H H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H �qJ
E ¦NR � g_m#mtc�`Wg ad^ � W 
>H H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H �qJ
E ]ZR � g_m#mtc�`Wg ad^ � W � H H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H �qJ
E \NR � g_m#mtc�`Wg ad^ � W O H H"H&H"H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H �qJ


LH�� [ ^W`WS(Z�� c � � X_gj\ hOmtc�� gjm mdc W g ad^ � W K*H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H � �

LH O � Td\Gcrg aE�´vtcrX_]BRrZTcTSW¦½ZfSWcr\qhOmdc�� g_m#mtc W g aÂ^ � W K H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H � 


LH�� F ad^(vt\qaÂZTZT\G^ISbaÂZTX_mt^B`ba�ZTZf\kcT^WR H&H"H"H&H"H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H �3O

E aPR F \Gad]W\kc�cTad^Wvt\�`WaÂZTZT\GcT^8X_^´ZTpW\uadUWRT\k^W¦G\umdh ad^l�´mtUWReZ ad¦kg_\kR H"H&H H"H&H"H"H&H �3O
E UZR F aÂ^Wvt\qaÂZrZf\G^ISba�ZfX_md^8`WaÂZTZT\GcT^(R�Xj^B`WcT\kRT\G^(¦G\=mÂh mtU(RrZ aÂ¦Gg_\kR H&H"H&H H"H&H"H"H&H �3O


LH�� _ g_vdmtcTX[ZfpWV hOmtc:cT\Gad]W\kc�cTad^Wvt\�\kV�SWg_aÂZfXjmt^ H&H"H"H"H"H"H&H"H&H"H"H&H"H&H H"H&H"H"H&H � �
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`badcfa�ZfXnTd\Gg[��g_mNf�\Gc8¦GmtReZ �qadcr\ RrSWXjZfadUWg_\�hOmtcBcr\kZ aÂX_g�UWSWRrX_^W\kRTRr\GR
X_^PTdmtgnT#X_^(v g adcrvt\�^ISWV�UQ\Gc mdh²mtUghr\G¦½ZfR Zfm UQ\uXj]W\G^lZTXjib\k] H

�LH � µdJMA��QF ¿ÀLWºQC p _ ¦½ZfXnTd\�Z advtR adcT\ \ksISWX_`W`Q\G] f XjZTp�mt^IU.mtadcT]�`QmNfÀ\kc8RrSW`W`Wg[��ad^(]�pW\G^W¦k\
pba+Tt\·a�g_mt^(vt\Gc�ZTcfad^WRrVYXjRTRrX_mt^�cTad^Wvt\´mdh SW`(ZTm 
3J J hO\G\kZ � K �GH � pW\k� pba+Td\·pWXjvtpW\kc RrZfmdcfadvt\
¦EaÂ`bad¦GX[ZfXj\GR:mdhoSW`(ZTm4OLK � k��,aÂ^W]´Z � `(X_¦EaÂg_gj�Y¦EaÂ^8UQ\qcT\ 3 f cTX[ZTZT\G^´Ul� F �b[XM cr\Ead](\GcTR H W mNfÀ\kc
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<?xml version="1.0" ?>
<floorplan>

<dimentions x="20" y="30"/>
<obstacle>

<number>1</number>
<point x="0.15" y="0" z="0"/>
<point x="0.15" y="30" z="0"/>
<thickness>0.3</thickness>
<type>Brick Wall</type>

</obstacle>
<obstacle>

<number>2</number>
<point x="19.85" y="0" z="0"/>
<point x="19.85" y="30" z="0"/>
<thickness>0.3</thickness>
<type>Brick Wall</type>

</obstacle>
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// maximum atttenuation of power allowed
maxAtten = GetMaxAttenuation();

for(i=0; i< noOfSections; i++) {
// total attenuation becasue of obstacles in this section. keeps adding up
obsAtten = 0;
start = GetReaderPosition();

attenInterval = maxAtten / noOfAttenLevels;

for(j=0; j<noOfAttenLevels; j++) {
maxAttenForLevel = (j+1)*attenInterval − obsAtten;
freeSpaceDist = GetFreeSpaceDist(maxAttenForLevel);
end = FindCoordinate(freeSpaceDist, i);

obstacle = FindNextInterferingObstacle(i, start, end);
if(obstacle == null) {

break;
}
else {

if(freeSpaceAtten + obstacle.getAtten() >= maxAttenForLevel) {
end = FindInterferenceCoord(i, obstacle);

}
else {

break;

}
}

}

}
AddLevel(i,j,end);
start = end;

obsAtten += obstacle.getAtten();

}

maxAttenForLevel −= obstacle.getAtten();
freeSpaceDist = GetFreeSpaceDist(maxAttenForLevel);
end = FindCoordinate(freeSpaceDist, i);

dist = FindDistance(reader, obstacle);
freeSpaceAtten = GetFreeSpaceAtten(dist);

start = FindInterferenceCoord(i, obstacle);

while(maxAttenForLevel > 0) {

� 'CGD?.2;1 ° j �G( � P*G0BD29'J$&%.@¬Z£BD2�2;1�-07.132^2&-0".G01S13@�?.P*-L$&'CBD"



&�� �����@� � �J� ���"� �=��� � � �F� � � � ����� � �@�n!#���=�G���I�=� �n�u� ��������� �����I�I���
	N� � �
-L$9$91:"�?	-L$9'*BD"�?./�$&B $&%.'C)WBD<.)�$,-0+3P*1M-0".7 $&%(1�-U$9$&13"�?	-L$&'CBD"�7.?.1u$&B�-0PCPbBD<.)�$,-0+3P*13)Y$9%	-L$YPC'*1
<§1i$#4~131:"�$&%.1X291:-07.132�-L".7�$9%.1X+:?.2;2913"�$�BD<.)�$,-0+3P*1LE.'*".+3P*?.7('*".G�$9%.1X+:?.2;291:"K$�BD<.)�$,-0+3P*10j

X(j^!«Z�$&%('*)�-L$9$91:"�?	-L$9'*BD"�'*)�GD291:-L$&132�$&%.-0"�$9%.1�@N-U��'*@�?(@ -L$9$91:"�?	-L$9'*BD"Q-0P*PCBo4~137�Z£BD2 ��
��R-L$9$91:"��
?	-L$9'*BD"�P*13I01:P Eg$&%.13"�$&%.1�291Bd�?.'C29137u1:".7 +:BOBD2;7.'*"	-U$&15Z£B02 � 
�� -L$9$91:"�?	-L$9'*BD"�PC13I01:PFPC'*13)�BD"�$9%.'*)
BD<.)�$,-0+3P*10j

� j^!«Z�$9%.1X-L$;$&1:"�?	-U$&'*B0"�'C)�P*13)9):E�$&%.1X);$&-02;$^+3B�B0297.'C"	-L$&1�'*)�)9%('CZª$&137W$&B $&%.1|/=BD'C"�$^B0"Y$9%.1|+:?(292913"K$
BD<.)�$,-0+3P*1�-0".7X$&%(1\13"K$&'*2;1�/.29BO+:137.?.291�'C) 291:/=1�-U$&1:75?."K$&'CP0$&%.1�@N-U��'*@�?(@ -0PCP*Bo461:7S-L$9$91:"�?	-L$9'*BD"
Z£BD2 ��
���-L$;$&13"O?.-L$&'CBD"YP*13I01:P 'C)�291�-L+,%.1:7 j

%�%(1�-0<=BoID1X/.2;B�+31:7.?.2;15'C)�2913/§1:-L$&137�Z£BD2^-LP*Pg$9%.1S-L$9$91:"�?	-L$9'*BD"YP*1iID13P*)�'*"�-0PCPg$&%(1S);1:+i$&'*B0".):j
� /.P*-0+:13@N13"K$�-0P*GDB029'C$9%.@ +�-0"�<=1S?()91:7Y$&BN-0?($9BD@N-L$&'C+�-0PCPC�RGD13".1:29-L$&1S-0/./(29BD/.2;'T-L$91b291:-07.132�/=BL�

)9'C$9'*BD"():E�?.);'*".G�$9%.1�2;1�-07.13281:@�?.PT-L$9BD2:EVZ£B02>+:B0@N/.PC13$91:PC��+3B�I01:2;'*".GH$9%.1�GD'JID1:"�-L291�-�j %V4~B );?.+,%
-0P*GDB029'C$9%.@A)~%	-�ID1S<=1:1:"�7.13)9+:2;'*<=1:7�'*" # %	-0/�$&1:2 � j
Y�m�� $ z8w��|�/[ 
^w�x3¡A� �P[ �NyAsQw 
 x�qFs1[ _�x�� [5w�x:yAz [�z ] \ y^]ux�� 
 [��

w�x3yNz � zux3w

%�%.1~'C"�$91:29-0+3$9'CID1�P*-o�0BD?($}IO'*)9?.-0P*'C¨�-L$9'*BD"X-0"(7�@AB�7.'fa	+�-U$&'*B0"|?.".'C$ Z£BD2;@N)}-0"(B0$&%.132�'C@N/=BD2�$,-0"K$ /	-02�$FBLZ
[�]}_,`ba6cJd0e	egfihkj %�%.1SI�'C)9?	-LP*'*¨:-L$&'CBD"Y?.".'J$�/.2;BoI�'C7.1:)�-0"Q'C"K$&1:29-0+3$9'CI01 %('�!V4^%.'C+,%Q7.'C)9/.P*-���)�291:-07.1:2
2&-0".G01�/	-L$;$&1:2;".)W-0"(7©$&%.1 j.B�BD2N/.PT-L"©B0ZX$&%.1QGD'CI01:" )9+31:"	-L29'*B(E�);%.Bo4^'*".G 7('*);$9'*".+i$8BD<();$,-L+:P*13)8'*"
7.'C¦§1:2;1:"K$X+:BDPCBD29)bZ£B02b1�-0)���IO'*);?	-0P*'C¨�-L$9'*BD"gj � 134�)&-L@N/.PC1 j	BOBD2b/.P*-0".)X-02;1 )9%.Bo4^"�'C" � '*G(j ° j ° j �
¨:BOBD@ Z£1:-L$&?.2;1X%	-0)^<§131:"�'*@A/.P*13@N13"K$&1:7W$9BA13".%	-0"(+:1XI�'C)9?	-LP*'*¨:-L$&'CBD"8B0Z�291:-07.132�29-0".GD1|/.-L$9$91:29"():j%�%(1�'*"K$&132&-0+i$&'JID1�@ABO7.'#a	+:-L$&'CBD"�?.".'C$�'*)^$&'C1:7�?(/Q4^'C$9%Q$&%.15291:-07.1:2�1:@�?.P*-L$&B02^$9B8/=1:2;Z£B029@ $&%.1
@>-0'C"S$&-0)9¢�)�B0Z -07.7('*".G�".134�291:-07.1329)�-L".7�@AB�IO'C".G�B02�7.13P*1i$&'*"(G�1i��'C);$&'C".G�B0".1:)3j '�);1:2;)�+�-0"�-07.7�"(134
291�-L7.1:2;)�-L$~-0"K�NPCB�+:-L$&'CBD"A'*"N$9%.1�G0'CID13"W-02;1�-(EO)9'C@N/.PJ� <K�>+3P*'C+,¢O'C".GSBD">$&%(1�7.13)9'*2;1:78PCB�+:-L$&'CBD" jF%�%.'*)
'*"(Z£BD2;@>-U$&'*B0"Q'*)�$&%.13"�/	-L)9)9137�B0" $9BW$&%.1 2;1�-07.132X1:@�?.P*-L$&B02:j � "(+:1R2&-0"(GD1R-L$9$91:"�?	-L$9'*BD" /	-U$9$&1329".)
-0291S+�-0PC+:?.P*-L$&137Q<K�Y$&%.1S291:-07.132�1:@�?.PT-L$9BD2:E	$9%.152;1�-07(1:2b-L".7�'C$9)^2&-0".G01�-L$;$&1:"�?	-U$&'*B0"�/	-U$9$&1329".)�-0291
7.'*);/.PT-��D137Q-L)�);%.Bo4^"Q'C" � '*G.j ° j X t <3wkj
'�)91329)^+�-0"Y-LP*)9B @ABoID1b2;1�-07(1:29)�$9B B0$&%.132VP*BO+�-U$&'*B0".)6$9B BD<.)9132;I015-L"��>7.'C¦§1:2;1:".+31:)�'C"8$&%.1b29-0".GD1

-L$9$91:"�?	-L$9'*BD"M/	-L$;$&1:2;".)�-U$5$9%.1>".1i4 -0".7�BDP*7M291:-07.1:25/§B0)9'C$9'*BD"():j�%�%.1N1:"K$&'C291N/.29BO+:13)9)�%.-0)�<=1:13"
@>-07(1|'*"K$&132&-0+i$&'CI010E -0PCP*Bo4^'*"(G�?.)91329)^$&BR@AB�7.'JZª�N$9%.1X291:-07.1:2^P*-o�0BD?($^7.?(29'*"(GA2;?."K$&'C@N1Lj



�����=��� � �$� � � & �

� '*G0?.291 ° j � ( { -L@N/.PC1 � ?($&/(?($^Z£BD2 � P*BOBD2 ¥ P*-0" ��¥ ¯
YYm�� � sQw�vusQw

%�%.1 a	"	-0P BD?�$&/.?($^BLZ\[^]�_&`ba6cJd0e	egfih6'C)^- IO'C)9?	-0PC'*¨:-L$&'CBD"8B0Z (
¯ j � PCB�BD2~/.PT-0"Y-L".7�P*-��DBD?($^+3BD"�a	G0?.2&-L$9'*BD"YB0Z ��� !��­2;1�-07(1:29)^'C"Y$9%.1XGD'CI01:"�-0291:-
&�j � -0".GD1S-L$;$&1:"�?	-U$&'*B0"W/	-L$9$91:2;".)�Z£B02 ��� !�� 2;1�-07.1329)�/.PT-L+:1:7�'*"8$9%.1XGD'CI01:"�-0291:-
� )&-L@N/.PC1XBD?($&/(?($�Z£BD2kj	BOBD29/(PT-0" ��¥ ¯ 'C)�);%.Bo4^"�'*" � '*G.j ° j ��j %�%(1�+:B0"�a	GD?.29-L$&'CBD"�B0Z�291:-07.132

/.PT-L+:1:@A1:"K$Y);%.Bo4^" '*" � 'CG.j ° j �H4~-0)�7(BD".1 <K� @>-L"O?.-0Pb/.P*-0+:13@N13"�$YBLZ�2;1�-07.1329)3j � 7.7.'J$&'*B0"	-0P
Z£1�-L$9?.2913)S$9BY)&-�ID1R$&%.1RP*-o�0BD?($X+3BD"�a	GD?(2&-L$9'*BD" '*"�Z£BD29@N-L$&'CBD" E='*".+3P*?.7('*".GW2;1�-07.132X+:BOBD297.'C"	-L$91:):E}-0"(7
GD29'C7Y'*"(Z£BD2;@>-U$&'*B0">'*"WZ£BD2;@�B0Z ��@NPEa.P*1:)�+:-0"�<§1X1�-L)9'*PJ�W-07(7.1:7 j
YYm�� pr� 
��ux3wF� 
^w�su��� � _3�
	�x��ux�_�xiw �
%�%.1�[^]�_&`ba6cJd0e	egfih -029+,%('C$&13+3$9?.291�%	-0)><=1:13" 7.1:);'*GD"(1:7 -0"(7©7.13I01:PCBD/§137 '*"�- j	1k�('C<.P*1�@>-L".".1:2
$&BQ-0P*PCB�4�+,%	-0"(GD'*".G�+:BD"Ga	GD?.29-L$&'CBD"�BLZV7.'J¦g13291:"K$5@NBO7.?.PC1:)S-0)S4~13P*P\-0)5-07.7.'J$&'*B0"MBLZV'*"(7.1:/=1:".7(1:"K$
@NBO7.?.PC1:)�$9B�13".%	-0".+31�$9%.1WZ£?.".+i$&'*B0"	-0P*'J$#��BLZ�$9%.1�$9B�B0P j � BD2 1k�.-L@N/.PC10E\'C$R'C) /§BD);)9'C<.P*18$9B�<.?('*P*7
'*" )9?(/./§B02;$XZ£BD2|7.'J¦g13291:"K$X$#�O/§1AB0Z6291:-07.1:2;)S-0".7 $,-0GD)S-�IL-0'*P*-0<.PC1�'*"u$9%.1R@>-02;¢01i$�j7%�%.1R7	-L$&-0<	-0);1



° � ������� � �M� !I� �^� �J� ���I�I���
B0Z�7.'C¦§1:2;1:"K$ $#�O/§13)ABLZ�B0<.);$&-0+:PC18@>-U$&1:2;'T-0PC)�-L".7 $&%.13'*2�+3BD292;1:)9/=BD".7('*".Gu13@N/.'C29'C+�-0PCPC� 7.1i$&1:2;@N'C".1:7
/.29BD/.-0GK-L$9'*BD"WPCBD)9)�7	-U$,- +�-0"�<=1S1:-0)9'CPC�>1i��/	-0".7(1:7�$9BR'*".+3P*?.7.1|"(134 'C"(Z£BD29@N-L$9'*BD" j%�%(1�-02;+,%.'C$91:+3$9?.291�-0PC)9BM-0P*PCBo4^)R-07.7.'J$&'*B0"�BLZb'*"(7.1:/=1:".7(1:"K$8%.13?.29'C);$9'*+:) 4^%.'C+,%�+:-0"�GD13".1:29-L$&1
)&-0@A/.P*1W+3BD"�a	G0?.2&-L$9'*BD"() B0Zb2;1�-07.132R/.PT-0+31:@A1:"K$N-0+:+3BD297('*".Gu$&BMGD'JID1:"�)9+31:"	-L29'*B0):j %�%.1:);1Q+:B0"�a	GL�
?.2&-L$9'*BD"()5+:-0"�$&%(1:"H<=1NIO'*);?	-0PC'*¨:137�?.);'*".GM[�]}_,`ba6cJd0e	egfihb-L".7 -0/./(29BD/.2;'T-L$91:PJ� @NBO7.'#a.1:7 $&B�);?.'C$
291Bd�?.'C2913@N13"�$9):j %�%.1N-029+,%.'J$&13+3$&?(291 $&%�?.)5-0P*PCBo4^)�[�]}_,`ba6cJd0e	egfih^$&BY<§1R1:-0)9'CPC�u-L7	-0/($&-0<.P*1�$9B�7('CZT�
Z£1:2913"K$�?.);1:2�".1:137.):j�!#" # %	-0/($91:2 � 461�/.2;1:);1:"K$|-R+�-0);1�)�$&?.7(�YBLZ�-N);%.BD/./('*".GA@>-LP*P );+:1:".-029'CB>-0"(7
$#4~B�7.'C¦§1:2;1:"K$�%(1:?.2;'*);$9'*+3):E}7.1:);'*GD".137�¢L1:1:/('*".G�'*"M@N'C".7u$&%.1A291;dO?('*2913@N13"K$&)SB0Z�-�)9%.BD/(/.'*".G�@N-0P*P E
4^%.'*+,%�%	-�ID1S<§131:"�'*@A/.P*13@N13"K$&1:7W?()9'*"(GY[^]�_&`ba6cJd0e	egfihij

Y�m�� $ t v _:�|t �bzWw�[5w�x:yAz
%�%.15[^]�_,`�a~cJd0e	egfihF-029+,%('C$&13+3$9?.291b/(291:);1:"K$&137�-0<§BoI01�%	-0)6<§131:"W'C@N/.PC1:@A1:"K$&137N'C"��D-�IL-(j/%�%.1�%.'*GD%
P*13I01:P 7.13)9'CGD"�BLZ\[^]�_&`ba6cJd0e	egfih\'C)^7.1:/.'C+3$91:7�'*"W$&%.1X+3PT-0);)�7.'T-0G02&-0@ )9%.Bo4^"Q'C"�a	GD?.2;1 ° j � j
� ".+31~$&%(1~'*"(/.?($&)F-02916291:-07 ED@N-U��'*@�?(@ 291�-L7.1:2�2&-0".G01~'*)�+�-0PC+:?.P*-L$&137�-0"(7�GD29'C7.)�-02916GD1:".132&-L$91:7 j%�%.1�'C"�$91:29-0+3$9'CID15PT-��DB0?($�IO'*);?	-0PC'*¨�-U$&'*B0"�-L".7Q@AB�7('#a	+:-L$&'CBD"Y?.".'C$�)9%(B�4^)b$9%.1Mj.B�BD2�/.P*-0"�$9BN4^%.'C+,%

$&%.1�?.)9132V+�-0"Y-L7.78291:-07.1329)�-L$~-0"K�NP*BO+�-L$9'*BD"ABD">$9%.1�GD'JID13"W-0291:-(j/%�%.1�291�-L7.1:2V29-0".GD1�-L$9$91:"�?	-L$9'*BD"
/	-L$9$91:2;".)�-0291|$&%(1:"�1:@�?.P*-L$&137�-0".7�7.'*);/.PT-��D137�B0"Y$9%.15j	BOBD2�/.PT-L" j
���
	���
���������������� 'C)^?.)9137Q$&BA);$9BD291X$&%.1S291:-07.132�-0"(7Q+�-LP*+:?(PT-L$91b$&%.1S@>-��('C@�?.@ 291�-L7.1:2�2&-0"(GD10j

� ������
������ � 
��
� 291:-07.)�$&%.1kj	BOBD2�/.P*-0" .5�0/ a	PC10E�);$9BD2913)\$9%.1�P*'*)�$�B0Z B0<.);$&-0+:PC1:)\-0".7NGD1:".132&-L$91:)�$&%.1
GD29'C7.):j � ����
!���"������� E$#�%'& ����(�)�� -0"(7 � 
��
� -L291 $&%.1A+:P*-0)9);1:)S2913/.2913)91:"K$ B0<O¤;1:+i$&)S+:BD2;291:);/§B0".7.'*"(G
$&B $&%.13'*2�"	-L@N13):j
� ".+315$9%.1�GD2;'*7.)�-02;15G01:".132&-L$91:7 E+* � &-, )���. ��/ � 7.'C)9/.P*-���)^$&%(1'j	BOBD2�/.PT-L" j %�%.15?.)9132�+�-L"�".Bo4

-07.7Q"(134�291:-07.1329)b-U$b-0"K�YPCB�+:-L$&'CBD"Y'*"Y$&%.15GD'CI01:"�-L291�-R<K��+:P*'C+,¢�'*".GABD"�$9%.1S7.1:);'*29137�P*BO+�-U$&'*B0" j �
P*'*)�$\B0Z 2;1�-07.1329)3E.-07.7(1:78<K�R$&%.1�?.)9132:E�'*)\@>-0'C"K$,-0'C".1:7R<K� ���!������
 � �0����
��!)!)���
 jiV�%.1:"W-S291:-07.1:26'*)
-07.7.137 E ���!������
 +�-LP*+:?(PT-L$91:)�$&%.1�-L$9$91:"�?	-L$9'*BD"N/	-L$;$&1:2;".)\?.)9'C".G�GD2;'*7A7.13$&-0'*PC)�Z£29BD@ � ������
������ � 
��0� E
@>-L$9%.1:@N-L$9'*+�-LPg@AB�7.13P*'C".G�Z£29BD@ � ���-1�����
!. Eg/=Bo4~132�-0"(7Q2&-L".GD1XZ£BD29@�?(PT-01bZ£2;BD@ ���
	���
!�����!���������
-0".7�13@N/.'C29'C+�-0P�7	-L$&-�2913GK-02;7.'*".G�-L$9$91:"�?	-L$9'*BD"57.?.1~$9BbBD<.)�$,-0+3P*13)FZ£29BD@ ���!����� / ���+���0��2���) / � &Oji%�%(1
-L$9$91:"�?	-L$9'*BD"Y/	-L$;$&1329".)�-02;1X$9%.1:"�?.);1:7Q<K�3* � &-, )���. ��/ � $9BN7('*)9/(PT-��>$9%.1X/	-L$9$91:2;".)�$&B $&%.1X?.);1:23j%�%(1 +:BO7.1�B0ZV[^]�_&`ba6cJd0e	egfih�%	-0)|-0<=BD?($ ��� ���>PC'*".13)�B0Z4�D-�IL-8'*" ¯*� a	PC1:)b+3BD"K$,-0'C".'*".G>->$&B0$&-0P
B0Z ¯�� 7.'J¦g132913"�$A+3PT-0);)91:)3j %�%.1�)&-L@N/.PC1W'*"./(?($ . �0/pa	PC1:) Z£BD2�$9%.1�7('C¦§1:2913"K$ j.B�BD2 /(PT-0".)R?.);1:7 E
+:BD"K$,-L'*".137�<=13$#461:13" ¯ ����� �@����PC'*".13):j



������� � �M� !I� �^� �u����������� °(¯

� '*G0?.291 ° j ��( [^]�_&`ba6cJd0e	egfih # P*-0)9)��b'*-0GD2&-L@



° & ������� � �M� !I� �^� �J� ���I�I���
!#"�$&%.1XZ£BDPCP*Bo4^'*".G +,%.-0/($&132�461�7.13)9+329'*<=1X$#4~B8%(1:?.2;'*);$9'*+3)^$9%	-L$�%	-�ID15<§131:"�'C@N/.PC1:@A1:"K$&137 E	-0"(7

13IL-0P*?.-L$&137 E.?.);'*".GW[^]�_,`ba6cJd0e	egfihkj



� � ��� ����� �

� � ��� � �	��
 
 ��
 � � � � � � � �"!��

%�B 1iI0-LP*?	-L$91Q[^]�_,`ba6cJd0e	egfih|461�7(1:)9'CGD".137�-L".7 '*@A/.P*13@N13"�$91:7H$#46B�%(1:?.2;'*);$9'*+3)�Z£BD2 -u)9%.B0/./.'*"(G
@>-LP*P )9+31:"	-02;'*B.j � )9%.BD/(/.'*".G @N-0PCP=?()9?	-0PCPC�N+:BD"()9'*)�$&)VBLZF-5PT-02;GD1�%	-LP*P E�4^%.'C+,%W%	-0)�)91iID132&-0Pg46BOB�7.13"
BD2S/.PT-0)�$&'C+ /	-02;$9'C$9'*BD".)|Z£BD2X7.'J¦g132913"�$5'C$91:@A)S-0".7�<(2&-0".7():j^g�-0+,%�/.-02;$9'C$&'CBD" E '*" $&?(29"�%.-0)5);13I01:2&-LP
);$91:1:P�BD2�G0PT-0);)�);%.1:PJID1:)|B0"Q4^%.'*+,%�$&%.15'C$&13@N)�-02;1�7.'C)9/.P*-o�01:7 j�!#"�)9?(+,%�-A)9+31:"	-02;'*B.E=$,-0G0GD1:7�'J$&13@N)
-0291 +3BD"�a	"(1:7�$9BW$&%.1 );%.1:PJID1:)3EF-L".7�%(1:".+31R461R".1:137�$9BW1:".);?.291R$&%	-U$S-0P*P}$&%.1R)9%(1:PCI01:)S/.2913)913"�$S'C"
$&%.1XGD'JID13"Q-02;1�-R-02;1XZ£?(P*PC�N+:BoI01:29137�<K�8$&%(1 ��� !���291:-07.1:2^".1i$#4~B029¢ j
� )9);?.@N'C".GM-M);'*@A'*P*-02�GD'JID13"�);+:1:".-029'CB.E64^%.'C+,%�%	-L)N- PT-L29GD1W%	-LP*PV@N-07.1YB0Z�<.29'C+,¢�4V-LP*P*)A-0"(7

+:BD"()9'*)�$&'C".G8B0Z�);13I01:2&-LPF4~BOBO7.1:"�/.-02;$9'C$&'CBD".)�-0".7�)�$&131:PF);%.1:PJID13):E 461�%	-�ID1�7(1:)9'CGD".137�$#4~B87('C¦§1:2913"K$
%.1:?(29'*)�$&'C+:)5$9Bu-0?($9BD@N-L$&'C+�-0PCPC��G01:".132&-L$91>291:-07.132�/.PT-L+:1:@A1:"K$�+:BD"�a.GD?.2&-U$&'*B0".)513".)9?(29'*"(G�+:BD@A/.PC13$&1
+:BoID132&-0G015B0Z $9%.1S-0291:- 4^%(1:291|$&-0GDGD137�'J$&13@N)~4^'CP*P§<§1|/.P*-0+:137^� � ��� )9%.13PCID13):j�VH-LP*P*)3E(/	-L2;$&'J$&'CBD".)�-0"(7
)9%.13PCI01:)�Z£B029@ $9%.1S)913$�B0Z�BD<.)�$,-0+3P*13) tª4^'C$&%Y7.'J¦g132913"�$�/.2;BD/	-0GD-L$&'CBD"WP*BD);)^/.29BD/=1:2�$&'C1:)"w~$9%	-L$�461S4^'CP*P
<§1W7(1�-0PC'*".GQ4^'J$&% j�%�%�?.)>-LP*P\BD<.);$&-0+:PC1:)RB0Z^$#�O/§1Y);%.1:PJZ�4^'CP*P6".1:137�$9Bu<§18Z£?.PCPC��+:BoID1329137 jP%�%.1:);1
%.1:?(29'*)�$&'C+:)�-0291|7(1:)9+329'C<§137Q'*"Y7.1i$,-0'CP '*"8$9%.1|Z£BDP*PCBo4^'*".G�);1:+i$&'*B0".):j

��mon � �|su��x�q�w�x�
 � n

7�13?.29'C);$&'C+ 7 ¯ %	-L)6<=1:13"87.1:);'*GD"(1:7N4^'J$&%A$&%.1�-0'*@ B0Z IL-0P*'C7	-L$9'*".Gb$9%.1�<.-0)9'C+�Z£?."(+3$&'CBD".'C".G5BLZ�[^]�_,`��
a6cJd0e	egfihW-0".7 B0Z�?.);'*".G�'C$YZ£BD2Y+3BD@N/.-029'C)9BD" 4^'C$9% BL$&%.132�%.13?.29'C);$9'*+:)3j�!«$�7.1:/=1:".7()QPT-L29GD13PC�©B0"
7.'C¦§1:2;1:"K$V@ABO7.?.P*13)�B0ZF[^]�_,`�a~cJd0e	egfihF)9?.+,%Y-0)�$&%(1�BoID1329PT-��AGD2;'*7>)�$&2;?.+3$9?.291|-L".7>2;1�-07.132~13@�?.PT-U$&BD2
$&B�+3BD@A1�?./84^'J$&%8/.P*-0+:13@N13"K$&)VB0Z 291�-L7.1:2;)�1:".);?.29'C".G�+:B0@N/.PC13$91�+:BoI01:2&-LGD1|B0Z $9%.1b7.13)9'*2;1:7Y-02;1�-(j�!«$
'*)�7.13)9+329'*<=1:7�'*"Y7.1i$,-0'CPg<=1:P*Bo4Xj

¯ j 7 ¯ );$&-02;$9)�<K�Q);1:PC1:+3$9'*".GA$&%.1'a	29)�$bGD2;'*7Y$&%	-U$b+:B0"�$&-0'*"()�-0"Q1:7.GD1�t -0PCBD".GR$&%.15<.291:-07($9%3w�B0Z�-
)9%(1:PCZ�-0".7Y/.P*-0+:'C".GR-A2;1�-07(1:2^BD"W$&%.1X@A'*7.7(P*1bB0Z}$&%('*)�1:7(GD10j

°D°



°)� ��� � ���5� � � � ���I����� �

partiallyCoverdGrids.add(newPartiallyCoveredGrids);

newReader = placeReader(partiallyCoveredGrids.get(0));

newPartiallyCoveredGrids = FindPartiallyCoveredGridsContainingShelves(newReader);

partiallyCoveredGrids.remove(0);

girdsToBeCovered.remove(partiallyCoveredGrids.get(0));

gridsToBeCovered = FindGridsContainingShelves();

while(gridsToBeCovered != null) {

firstUncoveredGrid = FindFirstUncoveredGridContainingShelfEdge();
reader = placeReader(firstUncoveredGrid);

while(partiallyCoveredGrids != null) {

partiallyCoveredGrids = FindPartiallyCoveredGridsContainingShelves(reader);

}
}
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