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Wr eh kdqghg lq qr odwhu wkdq Wkxuvgd|/ 45wk Ghfhpehu
Iru wklv frxuvhzrun/ PDSOH pd| QRW eh xvhg1

\rx pd| txrwh zlwkrxw surri dq| uhvxowv iurp wkh Irupxod Vkhhw

41 +d, Ohw X � Xqlirup+3> 4, eh d frqwlqxrxv udqgrp yduldeoh vr wkdw
i � +x, @ 4 3 ? x ? 4

dqg }hur rwkhuzlvh/ dqg ohw udqgrp yduldeoh [ � eh gh�qhg lq whupv ri X e|
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iru vrph sdudphwhu � A 3=
+l, Ilqg wkh sgi ri [ �

^7 PDUNV`
^Frqvlghu wkh wudqvirupdwlrqv rq wkh udqjhv 3 ? X � �� dqg �� � X ? 4 vhsdudwho|`
+ll, Ilqg wkh pji ri [ �
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+e, Vxssrvh wkdw wkh mrlqw sgi ri wzr frqwlqxrxv yduldeohv [ � dqg \ lv vshfl�hg dv
i ����� � +{> |, @ i ���
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i � +|, @ � h{s i��|j | A 3
iru sdudphwhu � A 3=
+l, Ilqg wkh +pdujlqdo, pji ri [ �
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+ll, Ghgxfh wkh pdujlqdo sgi ri [ �
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+lll, Ilqg wkh yduldqfh ri [ �
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51 +d, Vxssrvh wkdw udqgrp yduldeohv [ � >[ � > ===[ � duh lqghshqghqwo| dqg lghqwlfdoo| glvwulexwhg
Srlvvrq+�, udqgrp yduldeohv1
+l, Ilqg wkh glvwulexwlrq ri
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+ll, E| frqvlghulqj d vxlwdeo| vwdqgdugl}hg yduldeoh/ vkrz wkdw/ dv q $ 4/ wkh glvwulexwlrq ri W � fdq
eh dssur{lpdwhg
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iru sdudphwhuv � dqg � � wr eh lghqwl�hg1
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+e, Wr glvfryhu zkhwkhu d qhz guxj wuhdwphqw surgxfhv d kljkhu uhfryhu| udwh wkdq d sodfher frqwuro/
d folqlfdo wuldo zdv xqghuwdnhq rq d frkruw ri sdwlhqwv/ rq wkh edvlv ri djh dqg phglfdo klvwru|/ zhuh
ghhphg olnho| wr uhvsrqg vlploduo| lq wkh wuldo/ dqg zkr zhuh wkhq udqgrpo| doorfdwhg wr hdfk ri wuldo
dupv1

Vxssrvh wkdw/ ri q � sdwlhqwv doorfdwhg wr wkh sodfher frqwuro/ { � zhuh ghhphg wr kdyh uhfryhuhg/
zkhuhdv q � �{ � sdwlhqwv glg qrw1 Vlploduo|/ lq wkh wuhdwphqw jurxs frpsulvlqj q � sdwlhqwv/ { � uhfryhuhg
dqg q � � { � glg qrw1 Doo sdwlhqwv duh ghhphg wr uhvsrqg lqghshqghqwo| ri hdfk rwkhu1 Hylghqfh wr
vxssruw wkh xvh ri wkh qhz guxj lv ehlqj vrxjkw= lw lv k|srwkhvl}hg/ wkdw lq wkh frqwuro jurxs wkh
suredelolw| wkdw d sdwlhqw uhfryhuv lv � � / zkhuhdv lq wkh wuhdwphqw jurxs/ wklv suredelolw| lv � �
+l, Ohw [ � dqg [ � ghqrwh wkh udqgrp yduldeohv uhsuhvhqwlqj wkh qxpehuv ri sdwlhqwv wkdw uhfryhuhg lq
hdfk ri wkh frqwuro dqg wuhdwphqw jurxsv uhvshfwlyho|1 Vkrz wkdw/ iru l @ 3> 4/ dv q � $ 4/ wkh udqgrp
yduldeoh
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lv dssur{lpdwho| Qrupdo+3> 4, glvwulexwhg1
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+ll, Ilqg wkh dssur{lpdwh glvwulexwlrq ri udqgrp yduldeoh ] � � ] � iru odujh q � > q �
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+lll, Ilqg dssur{lpdwlrqv wr wkh glvwulexwlrqv ri udqgrp yduldeohv
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+ly, Lw lv qrz k|srwkhvl}hg wkdw � � @ � � 1 Xqghu wklv dvvxpswlrq/ �qg wkh glvwulexwlrq ri udqgrp
yduldeoh
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dqg d Qrupdo dssur{lpdwlrq wr wkh glvwulexwlrq ri [=
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