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�>hi Aj kBlSAROj mn>BSBj mj BjolpqrjOjhs OthtOuvw lh mtiklij mnph �ruk]j uqjo
mji urPsji klhm�r�ji js lh o]jro]j ph jhijOSvj Ouxtyuv mnurzsji {pt ilts iuhi
oPovj |phj }lrzs rjolpqruhsj jh }uts~ yuti {pt ythtytij vj kltmi slsuv� �lpr ity�kvt�jr vji hlsustlhiw lh ipkklij {pj vj �ruk]j jis olhhjos� js lh o]jro]j uvlri ph
ur�rj olpqruhs mj kvpi kjsts kltmi� �nuv�lrts]yj mj �lrpq�u ���� klpr oj krl�v�yj
rjklij ipr vnl�ijrqustlh iptquhsj�
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��� ���� � �� � �lts 	 
	 ph ilpi�jhijy�vj mj ilyyjsi mnph �ruk�j olhhjos��	 �T� js � � 	 
	��T phj urzsj ipr vj �lrm mj � mj kltmi ythtyuv� �vlri tv
jxtisj ph ur�rj mj rjolpqrjyjhs ythtyuv olhsjhuhs ��

�u krjpqj olhitisj slps itykvjyjhs � u�lpsjr � muhi ph ur�rj mj rjolpqrjyjhs
ythtyuv muhi vj oPovj uthit or��w mnjhvjqjr vnupsrj urzsj �n {pt }uts kurstj mj 	 

	��T� �vutrjyjhs vj r�ipvsus jis upiit ph ur�rj mj rjolpqrjyjhs ythtyuv�

�nuv�lrts�yj {puhst{pj {pj hlpi krlklilhi pstvtij jxuosjyjhs ojssj rjyur{pj��h mtiklij mnph ojrsuth hly�rj mnur�rji ��� � � �� {pt olpqrjhs vj �ruk�j js sjv
{pj klpr slps � � � � � vnur�rj �� jis ythtyuv klpr slpi vji ur�rji olpqruhsi
	 ���� Ohtstuvjyjhs � � � js o�u{pj ur�rj olhitisj jh ph pht{pj ilyyjs tilv��� o�u{pj ts�rustlh lh o�jro�j uvlri ph jhijy�vj mnurzsji mj �lrm klpr o�u{pj
jhijy�vj 	 ���� �ji urzsji ilhs uvlri u�lps�ji upx ur�rjiw oj {pt u klpr j�js mj
}pitlhhjr o�u{pj ur�rj uqjo up ylthi ph upsrj� �u krlo�mprj jis r�k�s�j �pi{pn�
oj {pntv hj rjisj {pnph ijpv ur�rj olpqruhs ythtyuv mp �ruk�j� !lpr vnts�rustlhw
lh pstvtij jxuosjyjhs vu krlo�mprj ��h�ruvj mj rjo�jro�j mp ythtyu� �j mlyuthj"#$ olhitisj jh slpsji vji kutrji mj ilyyjsi � �S�� �u }lhostlh mj sPkj � rjslprhj
slps itykvjyjhs vnthmtoj mj vnur�rj mj rjolpqrjyjhs {pt olhstjhs �� %s vu }lhostlh� ythtytijr � rjslprhj vj kltmi mj vnurzsj � � S� muhi vj oui lQ vnurzsj jxtisj js
{pj � �S ilhs olpqjrsji kur mji ur�rji mtisthosi� �uhi vj oui olhsrutrj � rjslprhj
&� �nuhuvPij mj vnuv�lrts�yj }lprhts vu olykvjxts� uhhlho�j muhi vj su�vjup ����
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Z[�\]^_�`_a\] � �nuv�lrts�yj ovuiit{pj jis vj iptquhs R
�� Ohtstuvjyjhs vnjhijy�vj mnurzsji  jis qtmj�

�� �lts b�	 vnjhijy�vj mji ilyyjsi {pt hj ilhs kui jholrj kvuo�i muhi phj
olykliuhsj�

�� �lts R�c vj hly�rj mj olykliuhsji olhisrptsji �pi{pnuvlri�
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�� �uhs {pj b jis hlh�qtmj R
u� ��ltitr S �b {pt yuxtytij WU w js klijr ��NSQ�
�� !urolprtr vji qltithi � mj Sw js u�lpsjr � � �w S ��� � � �pi{pn� oj

|�~ {pnlh uts kurolprp slpi vji qltithiw lp |�~ {pnlh uts srlpq� ph
qltith � {pt ukkurstjhs m��� � ph olykliuhs O� klpr � �R�

o� �uhi vj oui |�~ klijr R�R� � js OP ��� �uhi vj oui |�~ u�lpsjr �� O� � �uhi vji mjpx oui jhvjqjr � mj b �
�� ��o�jr Rw  js O�� � �OP �

�nuv�lrts�yj j�jospj X X rj{pzsji up slsuvw oj {pt jis �	R� !lpr krlpqjr {pntv jis
olrrjosw ilts S ph ilyyjs o�ltit jh �u js W ilh mj�r�� �vlri W � XO� X klpr slpsjolykliuhsj olhisrptsj �pi{pnuvlriw our vu sutvvj mnphj olykliuhsj � iu or�ustlh jis
vj mj�r� mnph mj iji ilyyjsiw oj {pt kur vj o�ltx �u mlts zsrj up ylthi W js vji
olykliuhsji hj m�orltiijhs kui� !lpr ylhsrjr {pj �S � XO X� hlpi olhitm�rlhi vji
mjpx oui mj ���

�uhi vj oui |�~w � jis vj ilyyjs S uqjo iji qltithiw mlho �S � WW � �� 
W� ��� � X� X� � �uhi vj oui |�~w ilts � vu sutvvj mj vu olykliuhsj O� � vu{pjvvj �
u �s� u�lps�w js � vu sutvvj mj �� �vlri � �W � �� �lho vj mj�r� slsuv jis up kvpi
�� �W
 �� ��� � 
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Z[�\]^_�`_a\] � �nuv�lrts�yj {puhst{pj jis vj iptquhs R
�� �lhisrptrj  pstvtiuhs vj vjyyj kr�o�mjhs�

�� ��k�sjr �pi{pn� oj {pj  olpqrj vj �ruk�j R
u� ��ltitr phj olykliuhsj olhhjos�j mj  {pt ythtytij vj mj�r� slsuv

�S �
�� ��jro�jr phj urzsj � �O 
O �T js vnu�lpsjr �  w onjis���mtrj phj

urzsj {pt olhhjosj O � phj upsrj olykliuhsj mj  � !lpr ojvu pstvtijr
vu qurtuhsj mj vnuv�lrts�yj mj rjo�jro�j {puhst{pj {pt rjslprhj phj
ilvpstlh jh sjyki � �S� �w intv jh jxtisj phjw js hj sjrythj �uyuti
ithlh�
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�pkklilhi {pj � ilts olhhjxjw js jistylhi vj hly�rj jik�r� mj rj{pzsji }utsji kur
vnuv�lrts�yj� �lpi uqlhi mnu�lrm ouvopv� R olykliuhsjiw o�u{pj olykliuhsj O u
ph mj�r� up kvpi �S � XO X� � �uhi o�u{pj ts�rustlhw hlpi o�ltitiilhi vu olykliuhsj
mj mj�r� slsuv ythtyuv js o�jro�lhi phj urzsj ipr ilh �lrm� �j ol�s jik�r� mj
ojssj rjo�jro�j jis up kvpi � �S� klpr phj olhisuhsj �� �lpi mtisrt�plhi oj ol�s
pht}lry�yjhs ipr o�uoph mji �S jxsr�yts�i mnurzsji muhi O w o�u{pj ilyyjs kuPj
�� �S� �

�txlhi phj jxsr�yts� mnurzsj ur�tsrutrj S� �hpy�rlhi vji up kvpi vl�� vji oly�kliuhsji ipoojiitqji {pt lhs �s� o�ltitji jh �u kur vnuv�lrts�yj js {pt olhsjhutjhs
S� �lts �� vj mj�r� slsuv mj vu ���yj olykliuhsj� �vlri ��� � �	�� � �j ol�s slsuv
uiilot� � S jis up kvpi
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���

�� � �
	���V � ����� �

�lts O phj mji R olykliuhsji olhisrptsji kur vu krjyt�rj �sukj� �j ol�s slsuv
uiilot� upx jxsr�yts�i mnurzsji mj O jis up kvpi �� �S� oj {pt jis up kvpi �� XO X�%h ilyyuhs ipr slpsji vji olykliuhsjiw hlpi l�sjhlhi vu olykvjxts� uhhlho�j� 

W XY X� � ga+ _`a[e+ _�]c fd+ � +`a[_] adf�a]
�hj ukkvtoustlh kvpi ip�stvj mj vnuv�lrts�yj mj rjo�jro�j mj ythtyu olhojrhj vu
rjo�jro�j mji kvpi olprsi o�jythi � kurstr mnphj ilproj pht{pj mlhh�j� �j mti ;?8>
>8B2G?=w our it lh ukkvt{pj mtrjosjyjhs vnuv�lrts�yj mj rjo�jro�j {puhst{pj muhi
vnuv�lrts�yj mj �t��isruw lh l�stjhs ph uv�lrts�yj {puhst{pj hlh�lkstyuv��lts �	 �T� ph �ruk�j uqjo mji kltmi hlh�h��ust}i � �T��� ipr vji urzsjiw js
ilts W� �S� vu vlh�pjpr mp kvpi olprs o�jyth jhsrj � js S� !lpr kvpi mj itykvtots�w
lh kjps olhitm�rjr {pj vj �ruk�j jis olykvjsw jh vj olykv�suhs uqjo mji urzsji
mj kltmi th�ht� �nuv�lrts�yj mj �t��isru olhisrpts kui � kui ph ur�rj  mji kvpi
olprsi o�jythi jhruoth� jh vu ilproj mlhh�j S� � �js ur�rj olpqrj ph jhijy�vj
mj ilyyjsi 	  � js iusti}uts {pj klpr slps ilyyjs S � 	  � vj o�jyth muhi mj S� � S jis vj kvpi olprs� !lpr slps upsrj ilyyjs ��	  �w lh m��hts phj
mtisuhoj mtis� �� � ythU V� WS� � S� � �S � ��w {pt jis vu vlh�pjpr mp kvpi olprs
o�jyth mj S� � � jh hnjykrphsuhs {pj mji ilyyjsi thsjry�mtutrji mj 	  ���lts krjo� �� � ur�ythU V�WS� � S���S ���w vj kr�m�ojiijpr mj � ipr oj o�jyth�
�nuv�lrts�yj mj �t��isru olhitisj slps itykvjyjhs � o�ltitr vj ilyyjs ��	  �
{pt ythtytij mtis� ��w js � u�lpsjr S ��� muhi  lQ S � krjo� ��� �jot kr�ijrqj
vnthqurtuhs {pj  jis ph ur�rj mj kvpi olprsi o�jythi� �lsrj uv�lrts�yj {puhst{pj
mt��rj jh vu yuht�rj mj srlpqjr vj ilyyjs � � u�lpsjr�

�uhi vnuv�lrts�yj mj �t��isruw mjpx isrposprji mj mlhh�ji ilhs yuthsjhpjiw
{pt uiilotjhs � o�u{pj ilyyjs � rjikjostqjyjhs mtis� �� js krjo� ��� � o�u{pj
ts�rustlh oji isrposprji ilhs ytiji � �lpr� �lsrj uv�lrts�yj pstvtij phj isrposprj
mj mlhh�j kvpi ilk�tist{p�j� �njhijy�vj 	  � jis kurststlhh� kur m�olyklitstlh
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�thutrj� �t lh �orts X	  �X jh �thutrj lh m�olyklij vu ourmthuvts� jh kptiiuhoji
mj �� �j kurststlhhjyjhs mj 	  � olhstjhs mji jhijy�vji mlhs vji sutvvji ilhs �pi�sjyjhs oji kptiiuhoji mj 	� �lhor�sjyjhs ilts R� �vl�� X	  �X�� �vlri vj krjytjr
jhijy�vj 	� mj vu kurststlh olhstjhs vji 	P krjytjri ilyyjsi u�lps�i �  � �j rjisj
mj vu kurststlh jis l�sjhp r�opritqjyjhs mj 	  ��	� w qltr ��prj ���� �lts 	�� � �	�oj kurststlhhjyjhsw lQ � jis vj hly�rj mj sjryji muhi vu m�olyklitstlh �thutrj
mj X	  �X� �lsrj isrposprj mj mlhh�ji olhitisj uvlri jh jhijy�vji 	�� � �	� m��htiolyyj ipts� !lpr slps thmtoj �����w 	� olhstjhs vji X	� X ilyyjsi ��	��� �	�{pt ythtytijhs ythU V�� WS� �S���S ����
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%h �s� ����w uqjo mji �spmtuhsi hlpi hlpi ilyyji kjho��i ipr vu {pjistlh mj vu
olykvjxts� {puhst{pj mj mtqjri krl�v�yji jh ��ly�srtj ouvopvusltrj� �lpi uqlhi
tmjhst�� vji krl�v�yji tyklrsuhsi js l�sjhp mji r�ipvsusi jxuosi klpr ojrsuthi
krl�v�yji� �pi{pn� kr�ijhsw hlpi hj vji uqlhi kui jholrj kp�vt�i�

Ov P uquts mjpx sruqupx uhs�rtjpri ipr vu olykvjxts� {puhst{pj mj ojrsuthi
krl�v�yji jh ��ly�srtj ouvopvusltrj R mj �pht�t�l �umu�uhjw �lrtsl �p�u�uruw
�u�ji�t �l�pPuyu ���w ��� js upiit mj �urrjh �yts� ����� Ovi srutsutjhs mj hly�
�rjpx krl�v�yjiw hlsuyyjhs ojvpt mj ouvopvjr vnjhqjvlkkj olhqjxjw lp mj srlpqjr
ph olpkvj mj klthsi vji kvpi krlo�jiw yuti hj olhsjhutjhs kui mj �lrhji th}�rtjprji�%h hlpi �uiuhs ipr ph uv�lrts�yj r�ojhs mj yuro�j uv�usltrj {puhst{pj mn�hmrti�y�uthtiw hlpi uqlhi srlpq� mj yjtvvjpri uv�lrts�yji� �lpi uqlhi upiit �spmt�
vu olykvjxts� mj ojrsuthi krl�v�yji ipr mji klvP�lhji {pt hnuqutjhs kui jholrj
�s� �spmt�i� �uhi oj olhsjxsj vnjhsr�j jis slps itykvjyjhs ph su�vjup olhsjhuhs
vji ollrmlhh�ji mj slpi vji klthsiw js phj rj{pzsj olhitisj � mjyuhmjr vji ollr�mlhh�ji mp t��yj klths� �h klvP�lhj jis mts >G@;?= intv hj olhstjhs kui mjpx
ij�yjhsi thsjrijosuhs� �h klvP�lhj itykvj jh}jryj uvlri vnths�rtjpr mp klvP�lhjw
js vnlrmrj mji klthsi kjps zsrj krti iptquhs vnlrtjhsustlh jh ijhi hlryuv lp jh ijhi
mji ut�ptvvji mnphj ylhsrj� �ltot vji mt��rjhsi r�ipvsusi {pj hlpi uqlhi l�sjhpiw
olhojrhuhs mt��rjhsi krl�v�yji mj m�otitlh ipr vji klvP�lhji�

!rl�v�yj 	puhst{pj �vuiit{pj
�jis it ph klvP�lhj mlhh� jis itykvj � �� ������
� ��
�jis mnlrtjhsustlh mnph klvP�lhj itykvj  �� � ��
�jis mj olhqjxts� mnph klvP�lhj itykvj  �� � ��
�jis mnukkursjhuhoj mnph klths � ph klvP�lhj �� ��
tmjy klpr ph klvP�lhj itykvj  �� � ��
tmjy klpr ph klvP�lhj olhqjxj vl��� vl���
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�ji �lrhji th}�rtjprji ovuiit{pji mj oji krl�v�yji m�olpvjhs tyy�mtusjyjhs
mji r�mpostlhi iptquhsji� !lpr krlpqjr vji �lrhji th}�rtjprji {puhst{pji hlpi
r�mptilhi vji krl�v�yji ������� ��w js ��������� ���� �� ��� ��� ���� mj
yuht�rj sr�i itykvj� !lslhi {pntv inu"ts mnphj r#mpostlh muhi vj ylm�vj mj rj{pzsj�
$ot lh hj srumpts kui muhi ph kr#�ouvopv vnjhsr#j mp krjytjr krl�v�yj muhi phj
jhsr#j mp mjpxt�yj krl�v�yj� %u r#mpostlh mlts zsrj }utsj mj sjvvj yuht�rj � oj {pj
o�u{pj rj{pzsj � vnjhsr#j mp mjpxt�yj krl�v�yj ij srumpts kur ph hly�rj olhisuhs
mj rj{pzsji � vnjhsr#j mp krjytjr krl�v�yj� !lpr vu kvpkurs mji krl�v�yji hlpi
uqlhi upiit l�sjhp phj r#mpostlh muhi vj ijhi olhsrutrjw oj {pt #su�vts vji �lrhji
ipk#rtjprji� !lpi kjhilhi {pj oji r#mpostlhi #sutjhs m#�� olhhpjiw our jvvji ilhs
sr�i husprjvvjiw yuti hlpi hj vji uqlhi kui srlpq#ji muhi vu vtss#rusprj�
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p3 si x1 = 0

p2

p1 si x0 = 0

p0

p1 si x0 = 1

p3 si x1 = 1
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