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TUVWXTYW
Z[\]^ __` a\b cdde fbdg \b \ []he h[\] ijj] kjl iad ghm\nejbhb \eg ild\io dei jk cl\he ghbd\bdb p q ^ljc\ch]hbmih[ rsq \]njlhiao ojghtdg cu \ vdled]mc\bdg bjfl[dgdebhiu dbiho \ihje hb bifghdg ij bd^\l\id __` bhne\]bkljo ifojl ^\ihdeib heij b^\ih\]]u hegd^ degdei bjfl[dbhne\]b p q bi\ihbih[\] o diajg ij \fijo \ih[\]]u hgdeihku\lihk\[if\] \eg ifojl ld]\idg rsq [jo^jedeib hb \]bj^ldbdeidg p

wx yzWX{|}YWy{z
Z[\]^ d]d[iljde[d^a\]jnl\^au hb \ ljfihed]u fbdg []he hm[\] ijj] kjl iad gh\nejbhb jk cl\he ghbd\bdb p _\l]u hgdemiht[\ihje \eg [a\l\[idlh~\ihje jk �\lhjfb cl\he ifojlb
� hia ejemhe�\bh�d � ]j� [jbi o diajgb ]hvd __` ld[jlgmhenb �jf]g cd db^ d[h\]]u �\]f\c]d he iahb ldb^ d[i p �fi__` bhne\]b \ld ojbi]u [jei\o he\idg cu \lihk\[if\]bhne\]b ]hvd dud oj�do dei \eg c]hevb � [\lgh\[ bhne\]b �ofb[]d ejhbd di[ p �doj�\] jk iadbd \eg jiadl \lihk\[mif\] bhne\]b hb jk fiojbi ho^jli\e[d �aded�dl ifojlld]\idg __` bhne\]b \ld ij c d \e\]u~dg p�d[dei]u � \vdhna di \] p ��� gdojebil\idg iad \c h]mhiu jk rsq \]njlhiao b ij bd^\l\id __` bhne\]b [j]]d[idg
� hia of]ih^]d d]d[iljgdb heij b^\ih\]]u bi\ihje\lu \egido^jl\]]u hegd^degdei bhne\]b ndedl\idg cu hegd^ demgdei edfl\] bjfl[db \i gh�dldei cl\he ]j [\ihjeb p rsqndedl\]]u \bbfodb ia\i �� � iad o h� hen o dghfo hb ]hemd\l � ��� � iad iho d [jflbdb jk iad bjfl[db \ld hegd^ degdei\eg ���� � iad efocdl jk bjfl[db � d�f\]b iad efocdl �jk bdebjlb p re ^l\[ih[\] \^^]h[\ihjeb � aj�d�dl � iad efo mcdl jk bjfl[db hb bd]gjo vej�e \eg � he __` ld[jlghenb �o hnai d�[ddg iad efocdl jk bdebjlb p�d� h[vh \eg Zd� ej� bvh ��� kfliadl ^lj^jbdg \ej�dl[jo^]did rsq \]njlhiao �ah[a ld^ldbdeib \ ndedlm\]h~\ihje jk iad id[aeh�fd jk hegd^ degdei [jo^jedei

� � �������� �������  ¡ �¢£ ¤������ ����¥����� �� ¦�£��§� ��¡��¨��© �£¥¦£¥ ª

\e\]ubhb \eg o hnai ^lj�hgd \ o diajg kjl hgdeiht[\mihje �ade iadld \ld ojld bjfl[db ia\e o h�ifldb p «dkfliadl ndedl\]h~d iahb \]njlhiao cu he[jl^jl\ihen \vdled]mc\bdg gdebhiu dbiho \ihje jk iad fevej�e ^lhjljk iad bjfl[d bhne\]b p ¬ahb o jght[\ihje ^lj�hgb \ ojldd�hc]d \eg \g\^ih�d \^^lj\[a \eg \�jhgb \eu ®¯ ° ±²\bbfo^ihjeb [je[dlehen iad bjfl[d ojgd] p
³ x W´µ yYT ¶ {|µ·

q g\i\ �d[ijl ¹̧ º �¹ » ¼ ½ ½ ½ ¼ ¹¾ �¿ �adld d\[a [jo^jedeild^ldbdeib iad iho d [jflbd jk \ bdebjl �b[\]^ d]d[iljgd�^jideih\] hb gdb[lhcdg he \ � ^jbbhc]u j�dl[jo^]did � ]hemd\l c\bhb ^]f b \gghih�d ejhbd \[[jlghen ij

¹̧ º T À̧ Á Â̧ º ÃÄ
ÅÆ» ÀÅ Ç̧Å Á Â̧ ���

�adld T hb \e � È � o h�hen o\ilh� � hia � É � �iad [j]foeb jk �ah[a ld^ldbdei iad c\bhb �d[ijlb Ç̧Å\eg À̧ º �À» ¼ ½ ½ ½ ¼ À
Ã

�¿ gdejid iad bjfl[db � hia d\[a[jo^jedei ld^ldbdeihen \e hegd^ degdei edfl\] \[ih�mhiu ^\iidle jl \eu jk iad \lihk\[if\] bhne\]b o deihjedg\cj�d p ¬ad bjfl[db \ld \bbfodg ofif\]]u hegd^degdei �ade[d Ê �À̧� º ËÃÅÆ» Ê �ÀÅ � p q bbfo hen `\fbbh\e \gghmih�d ejhbd � hia �\lh\e[d Ì ÍÎ iad Ï±Ð Ï�Ñ ÒÏ�° ±±¯ jk iadbdebjl g\i\ hb nh�de cu
]jn Ê �¹̧ Ó T ¼ À̧� º ]jn Ê �Â̧� Ô Õ �

�Ì ÍÎ �¹̧ Õ T À̧�Í ���
« hia \ ^ljc\ch]hbih[ \^^lj\[a ij dbiho \ihen iad c\mbhb [jdÖ [hdeib �º bjfl[db� iad ojbi ^ljc\c]d gd[jo m

^jbhihje ×̧À jk iad bhne\] hb kjfeg cu o \�ho h~hen iad^jbidlhjl ghbilhcfihje jk À̧
×̧À º o\�ØÙ Ê �À̧ Ó ¹̧ ¼ T � º o\�ØÙ Ê �¹̧ Ó T ¼ À̧�Ê �À̧� �Ú�

q bfhi\c]d \^^lj\[a kjl j^iho h~hen À̧ he iad [\bd jk tmehid ejhbd �Â̧ Û Ü� \eg \ ejem`\fbbh\e ^lhjl ^ljc\ch]hiuÊ �À̧� hb ij ^ dlkjlo ²±ÝÞ ßÐ ®àÒ Ð á®¯�ÒÝà ®â²ÒÝà je iad ]jn^jbidlhjl ]jn Ê �À̧ Ó ¹̧ ¼ T � p
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³ xwx ·������� ��� ��	�	 
�����	
Zfhi\c]d c\bhb �d[ijlb [\e cd ]d\lei cu o\�ho h~hen iad^ljc\ch]hiu jk iad g\i\ nh�de iad ojgd]

Ê �¹̧ » ¼ ½ ½ ½ ¼ ¹̧ Ó T � º
��Æ»

Ê �¹̧ � Ó T � �� �
�adld iad ]hvd]hajjg hb jci\hedg \b \e \�dl\nd j�dl \]]^jbbhc]d bi\idb jk iad ojgd]

Ê �¹̧ � Ó T � º � Ê �À̧�Ê �¹̧ � Ó T ¼ À̧� g À̧ ����jl \ ejhbdkldd ojgd] \eg \ [jo^]did c\bhb bdi � �� º� �� iahb heidnl\] hb bj ]�\c ]d \eg ]d\gb ij iad bi\eg\lgrsq ]d\lehen \]njlhiao �Ú� p re [\bd jk tehid ejhbd \eg\e j�dl[jo^]did c\bhb � ^dlkjlo hen nl\ghdei \b[dei jeiad jc� d[ih�d kfe[ihje ]jn Ê �¹̧ » ¼ ½ ½ ½ ¼ ¹̧ Ó T � \eg fbhen\ b\gg]d ^jhei \^^lj� ho \ihje jk ��� \ljfeg iad hekdlldg
ojgd ×̧À uhd]gb iad ]d\lehen lf ]d nh�de cu ����T Ô TT¿ ��T ]jn Ê �¹̧ Ó T � � ÕT �� �×̧À� ×̧À ¿ Á y� �� �
�adld � �×ÀÅ � º � ]jn Ê �×ÀÅ ��� ×ÀÅ hb [\]]dg iad â²±áÒ� ßÝ²à�±Ý� y hb iad hgdeihiu o\ilh� \eg ×̧À a\b ij cd d�\]fm\idg \i d\[a hidl\ihje �h\ �Ú� p ¬ad [lf[h\] ^ jhei � iade �hb iad dbiho \ihje jk iad fevej�e bjfl[d gdebhiup
³ x³ x µ 	��� ����� ��� 	����� ���	���
¬ad ^lj^dl [ajh[d jk iad ^lhjl ^ljc\ch]hiu jk iad c\bhb[jdÖ [hdeib Ê �À̧� bddo b ij c d [lhih[\] ij \eu bf[[dbb jkiad gd[jo^jbhihje p ri hb ndedl\]]u \bbfo dg ia\i iad c\mbhb [jdÖ [hdeib \ld b^\lbd]u ghbilhcfidg � ade[d \ �\^]\m[h\e ^lhjl hb fbdg p rk iad \bbfo dg ^lhjl gdebhiu gjdb ejiti iad fevej�e bjfl[d gdebhiu ld\bje\c]u �d]] � h p d p hkiad ]\iidl hb bfcm`\fbbh\e � kjl d�\o^]d � \ ld]h\c]d d�mil\[ihje jk bjod hegd^degdei bjfl[d bhne\]b hb ej ]jendl^jbbhc]d prebid\g � \e \^^lj^lh\id ^lhjl [\e cd dbiho \idg kljoiad g\i\ gflhen iad il\hehen ^lj [dbb p «d fbd \ vdled]mc\bdg gdebhiu dbiho \ihje � hia dhiadl `\fbbh\e jl �\^]\m[h\e vdled]b ��� p ¬ad vdled] dbiho \ijl hb nh�de \b

×Ê �ÀÅ � º ��Å  !Ä"Æ» # $ÀÅ Õ ×À %"&Å�Å ' �(�
�adld �Å ld^ldbdeib iad )®Ý¯* �¯à° jk d\[a vdled]# �½ ½ ½� p ri ^ ]\ub iad lj]d jk \ bojjiahen ^\l\o didl \ego \u cd dbiho \idg \b ��� �Å º �½Ü�ÌÅ +»,- �hia Ì ÍÅld^ldbdeihen iad �\lh\e[d jk iad c\bhb [jdÖ [hdei ÀÅ �.� pZi\lihen � hia \e hehih\] �\^]\[h\e ^lhjl

Ê �ÀÅ � Ô d�^ �Õ/ ÓÀÅ Ó� �0 �

\ ed� dbiho \id [\e cd jci\hedg kljo iad ]\bi e hekdlldgbjfl[d bhne\]b ×À %"&Å �1 º �¼ ½ ½ ½ ¼  � p ¬j jci\he \ njjgdbiho \id ij c d fbdg he d�f\ihje �� � �  º �ÜÜ a\b c ddefbdg p 2
x µ34µXy¶µzWT· XµV}·WV

__` g\i\ bdib �dld ld[jlgdg kljo �� b[\]^ d]d[iljgdb^]\[dg \[[jlghen ij iad reidle\ihje\] �Üm�Ü Zubido
� hia \ b\o^]hen l\id jk ��( 5 ~ p qgghihje\] bhne\]b kljoiad _s` jl _6` ^]\[do deib �dld eji fbdg kjl iahb\e\]ubhb p rsq gd[jo^jbhihje �\b ^dlkjlo dg je �Ü7�Übd[ __` d^j[ab kljo iad g\i\ bdib kjlo hen iad �� lj� bjk iad he^fi o \ilh� p _\[a jk iadbd �� lj� b jk iad he^fio \ilh� [jebhbidg jk (ÜÜÜ g\i\ ^jheib iade p �d\le hen
�\b ^ dlkjlodg cu ^ldbdeihen iad [j]foeb jk iad he^fio \ilh� he [jebd[fih�d jlgdl feih] �ÜÜÜÜÜ f^g\idb fbmhen ��� �dld tehbadg p ¬ad ]d\lehen l\id �\b t�dg ij
Ü pÜÜÜ�� p8fd ij iad iho d [jebfo hen gdebhiu dbiho \ihje fbmhen �(� he [je� fe[ihje � hia iad j^iho h~\ihje jk iad c\bhb[jdÖ [hdeib fbhen �Ú� ]d\lehen �jf]g i\vd \i ]d\bi bd�mdl\] �ddvb jk s9: iho d je \ Z:; : ]il\ �Ü �jlvbi\mihje p 5 de[d � he iahb ^ld]ho he\lu \e\]ubhb � bhof]\ihjeb
� hiahe \ ejhbdmkldd ojgd] a\�d cdde ^dlkjlo dg p ¬adldbf]ib ^ldbdeidg cd]j� ldkdl ij iad b�f\ld [\bd � º �\b �d]] \b ij iad j�dl[jo^]did [\bd � É � p re iadkjlo dl ×̧À º T +»¹̧ [jf]g c d fbdg ij �fh[v]u hekdl iadojbi ^ljc\c]d bjfl[db �Ú� p �jl \ ejemb�f\ld o h�heno \ilh� T iahb a\g ij c d ld^]\[dg cu

×̧À º T < ¹̧ ¼ �=�
�adld T < gdejidb iad �jjldm9deljbd he�dlbd jk T p¬ahb ld]\ihje nh�db iad [jlld[i �\]fd kjl ×̧À he iad [\bdjk Â̧ º Ü \eg \ `\fbbh\e ^lhjl � c d[\fbd iad bj]fihjeeji je ]u b\ihtdb ��� iade cfi a\b o heho \] � Ímejlo ��� �ijj p Zhof]\ihjeb iade ijjv cdi�dde �Ü o he p \eg bd�mdl\] ajflb jk s9: iho d p2
xw x yYT Y��>�����	� hnfld � baj� b \ � bd[ ^jlihje jk iad ld[jlgdg __`iho d bdlhdb \eg tnfld � hib [jlldb^jeghen rsq [jo^jmedei \[ih�\ihjeb jci\hedg � hia b�f\ld [\bd �� º � �bhof]\ihjeb p ¬ad __` �\b ld[jlgdg kljo \ ^\ihdei

� hia \ [\e[dljfb � dehendjo �ah[a a\b c dde hgdeihtdghe iad ]dki kljei\] cl\he ldnhje p ¬aldd \lihk\[if\] \egi�j ifojl ld]\idg rsq [jo^jedeib o\u cd hgdeihtdgkljo iadhl bhne\] ba\^db jl [a\l\[idlhbih[ kld�fde[hdb psjo^jedei el p � ld�d\]b ^ dlhjgh[ ofb[]d b^hvhen b\o m^]dg \i iad ]dki b[\]^ \ld\ o \he]u �tnfld � � p _ud c]hev\lihk\[ib he iad __` g\i\ \ld hbj]\idg ij rsq [jo^jmedei el p ( p qeu [\lgh\[ [jei\o he\ihje he iad __` g\i\
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� hnfld � � 6 lhnhe\] __` bhne\]b

hb [je[deil\idg he rsq [jo^jedei el p �Ü \eg baj� b f^ojbi]u he iad bdebjl bhne\]b []jbd ij cjia d\lb prsq [jo^jedeib el p �� \eg �( ld^ldbdei � m�\�db
� hia \ [a\l\[idlhbih[ kld�fde[u jk �p�7Ú p� 5~ \b [\e cdbdde kljo dbiho \ihjeb jk iadhl ldb^ d[ih�d ^j�dl b^d[il\baj�e he tnfld � p «d fbdg \ k\bi kjflhdl il\ebkjlo he[je�fe[ihje � hia «d][a �b o diajg p ¬adbd jb[h]]\ihjeb\ld b]hnai]u ^a\bd bahkidg � hia ldb^d[i ij d\[a jiadl p
� m�\�db \ld eji jcbdl�dg � hia ejlo\] jc� d[ib \eg ldmbf ]i kljo b�j]]de cl\he ldnhjeb hegf[dg cu iad b^ld\gmhen o \]hne\ei ifojl p �\[v^lj� d[ihje ij iad b[\]^ d]d[miljgdb hegh[\idb �bdd tn p � � � ia\i \i ]d\bi rsq [jo^jmedei el p �( bido b kljo iad hgdeihtdg [\e[dljfb �dehemndjo � �adld\b [jo^jedei el p �� jlhn he\idb kljo iad[deil\] b[\]^ ldnhje \eg hb eji udi [a\l\[idlh~dg []d\l]up¬ad rsq [jo^jedei \[ih�\ihjeb jci\hedg � hia bho mf]\ihjeb fbhen \e ±�Òá²±�� ÏÒàÒ c\bhb bdi �� º �� É� º �� � \ld baj�e he tnfld Ú p qn\he t�d ghbihe[irsq [jo^jedeib [\e cd hgdeihtdg �ah[a [jlldb^jeg ijiajbd jci\hedg � hia \ [jo^]did c\bhb bdi p 5j�d�dl � jed[jo^jedei � iad dud c]hev \lihk\[i � \^^d\lb hgdeih[\]]uhe bh� gh�dldei [a\eed]b p 5de[d � \e j�dl[jo^]did c\bhbbdi ld^d\idg]u ]d\g ij \ of]ih^ ]d gdndedl\id bj]fihje
� hia ej kfliadl hegd^ degdei bjfl[d bhne\]b ldbj]�dg p� hnfld � ^ldbdeib [jlldb^jeghen ldbf]ib jci\hedg
� hia \ ejlo \] jc� d[i kjl [jo^\lhbje p : bhen iad o diajgjk hgdeiht[\ihje gdb[lhcdg he Ú p� iad je]u rsq [jo m
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� hnfld � � rsq [jo^jedeib �b�f\ld [\bd�
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� hnfld Ú � 6�dl[jo^]did [\bd ��� gho �
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Map of Electrodes

Fp1 Fp2

F3 F4

C3 C4

P3 P4

O1 O2

F7 F8

T3 T4

T5 T6

Fz

Cz

Pz

A1 A2

Sig. 4, Muscle−Noise

Sig. 7, Eye−Blinks Sig. 12, Delta−Waves 1

Sig. 17, Delta−Waves 2 Sig. 20, ECG

� hnfld � � Z[\]^ ij^jnl\^au jk t�d bjfl[d bhne\]b p ¬ad\ld\ jk iad [hl[]db gdbhne\idb iad [jlldb^jeghen bhne\]heidebhihdb \eg gh�dldei nl\u �\]fdb de[jgd gh�dldeibhneb p

^jedeib bd]d[idg ljcfbi]u cu iad hgdeiht[\ihje ^lj [dmgfld \eg baj�e he � hnfld � �dld iad [\lghjnl\o �_�`bhne\] el p �� \eg iad ialdd \lihk\[ib ldkdldg ij \cj�d pZhne\] el p � [jei\heb \ ^ljo hedei ^jideih\] jb[h]]\ihje[\fbdg cu \e dud c]hev p ¬ad iho d [jflbdb elb p Ú \eg �bido kljo ofb[]d ejhbdb \i i�j ghbihe[i ]j [\ihjeb p ;jkfliadl [a\l\[idlhbih[ bhne\]b [jlldb^jeghen ij � m�\�dba\�d c dde hgdeihtdg p2
x³ x T ¶ ����� � � y������������ � � T ��������� ���� W���� X � ����� yYT Y��>�����	6e]u kd� jk iad rsq [jo^jedeib d�il\[idg o \u cdhgdeihtdg \b \lihk\[if\] jl ifojl ld]\idg bhne\]b femd�fh�j [\]]up � d\eb ij \fijo \ih~d iahb hgdeiht[\ihje

� h]] c d ^ldbdeidg ed�i pqkidl ]d\lehen a\b [je�dlndg bi\lihen kljo l\egjo m]u hehih\]h~dg o \ilh~db T je]u \ bfcbdi jk iad c\bhb �d[mijlb �[j]foeb jk iad o \ilh� T � ldo\heb ld^ljgf[hc]u[jebi\ei � \]] jiadlb �\lu kljo ilh\] ij ilh\] p Zih]] [\]m[f]\ihen iadhl ofif\] hekjlo \ihje fbhen iad dbiho \idggdebhihdb [jetlo b iadhl bi\ihbih[\] hegd^ degde[d p q kmidl ^dlkjlo hen iad rsq \e\]ubhb �Ü7 �� iho db iad ld^ljmgf[hc]d c\bhb �d[ijlb Ç̧ " �dld hgdeihtdg \eg ejlo \]h~dg p¬j iahb deg iad o\ilh� V º T¿" � T � a\b c dde [\][fm
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−3Sig. 20, ECG

� hnfld � � 9j�dl b^d[il\] gdebhihdb jk bjo d bjfl[db �bddtnfld �� p ¬ad tnfldb je iad \cb[hbb\d \ld nh�de he5dli~ p

]\idg kjl \]] [joche\ihjeb 1 � � p ¬ad [jo^jedeib jkiad o \ilh� V \ld iad gji ^ljgf[ib jk iad c\bhb �d[ijlbjk iad o \ilh~db T " \eg T � p ¬adbd o\ilh� d]do deib ^ljm�hgd \ o d\bfld jk bho h]\lhiu jk iad [jlldb^jeghen c\bhb�d[ijlb p ¬adbd a\�d cdde � fgndg bho h]\l hk iadhl gji^ljgf[i d�[ddgdg \ ialdbaj]g �\]fd jk Ü ½=� p
¬\c]d � bfoo\lh~db iad ldbf]ib �adldcu d\[a lj�[jlldb^jegb ij \ o \ilh� T " �1 º �¼ ½ ½ ½ ¼ �Ü� p « hiahe iadd�^ldbbhje �	 
� � � nh�db iad ^jbhihje jk iad [j]foe �d[mijl \eg ; [jfeib iad efocdl jk bho h]\l c\bhb �d[ijlbkjfeg he jiadl o \ilh[db p ¬ad deilhdb he lj� �� � nh�diad bf hi\c]u ejlo \]h~dg efocdl jk bho h]\l c\bhb �d[mijlb d�il\[idg p ¬ad deilhdb he lj� � � nh�d iad \�dl\ndggji ^ljgf[i \eg lj� �� � [jei\heb iad \�dl\nd ofif\]hekjlo \ihje gh�hgdg cu iad deilj^u jk jed jk iad [jlmldb^jeghen bhne\]b p rgd\]]u d\[a jk iadbd deilhdb bajf]gc d []jbd ij �� �ah[a hb c dbi kf]t ]]dg � hia c\bhb �d[ijlbel p �� � � Ú � � � \eg ( p ¬ad d�\o^]d ghb[fbbdg he �Ú p��[jlldb^jegb ij iad o \ilh� T � p
Zih]] c diidl ldbf]ib �dld jci\hedg hk � he iad b�f\ld[\bd bhof]\ihjeb � iad rsq [jo^jedeib �̧ " �.� º T +»" ¹̧ �.�

�dld [jo^\ldg ghld[i]u �h\ iadhl ld]\idg [jlld]\ihje [jm
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¬\c]d � � Zd\l[ahen bho h]\l �d[ijlb he ide gh�dldei o\milh[db p
dÖ [hdeib

� "�ÅÅ � º Ó�� � "Å �.���Å � �.� Ó��� �� "Å �.��Í �� ���Å � �.��Í ��Ü�

¬�j bhne\]b � "Å �.� \eg �
�
Å � �.� o \u cd [jebhgdldg bho m

h]\l hk � "�ÅÅ � Û Ü ½= aj]gb p qkidl [\][f]\ihen � "�ÅÅ � kjl\]] [joche\ihjeb 1 � � �1 ¼ � º �¼ ½ ½ ½ ¼ ��� \eg � ¼� � º�¼ ½ ½ ½ ¼ � \ bfhi\c]d bd\l[a \]njlhiao []\bbhtdb \]] bho hm]\l bhne\]b � "Å �.� heij gh�dldei []\bbdb p « hia iad d�\o m^]d nh�de \cj�d � gh�dldei []\bbdb �dld jci\hedg [jemi\hehen ��7 �� rsq [jo^jedeib d\[a p q ]] jiadlb jk iad�� È �� bhne\]b a\�d kjfeg ej jl � fbi cu \[[hgdei je]ujed bho h]\l ^\liedl p ¬ad ld\bje �au je]u � rsq [jo m^jedeib [jf]g cd hbj]\idg ld^ljgf[hc]u [\e cd kjfeg heiad gdebhihdb jk iad ejemld^ljgf[hc]d [jo^jedeib �ah[a

�dld \]o jbi `\fbbh\e p 5de[d iadbd ed\l `\fbbh\e [jo m^jedeib [jf]g eji c d bd^\l\idg heij hegd^ degdei [jo m^jedeib cu iad \]njlhiao p
¬ad f^^dl ]ho hi jk iad deilj^u jk \ bhne\] � hia fehi�\lh\e[d hb »Í �� Á ]jn ��� �� � �½�� �ah[a hb d�\[i]u jcmi\hedg � hia \ ejlo \]]u ghbilhcfidg bhne\] p ¬ad deilj^u

� �� �.�� º Õ � g� � �� � ]jn �� �� ��� Õ �
�� � Ä

� ]jn �� �� �� ����
hb iafb \ bfhi\c]d o d\bfld ij � fgnd iad ldbf]ib jci\hedg
� hia iad rsq \e\]ubhb p 5de[d \eu biljen gd�h\ihje jk
� �� "Å �.�� kljo �Å �� º �½�� bhne\]b \e hegd^ degdeibjfl[d bhne\] � hia ejem`\fbbh\e gdebhiup ¬ad [jlldmb^jeghen [\][f ]\ihje jk iad deilj^u jk iad �� bhne\]b^ldbdeidg he � hnfld � uhd]gdg iad ldbf]i [j]]d[idg he i\mc]d � p � hnfld ( d�do^]htdb iad dbiho \idg gdebhihdb jki�j hgdeihtdg bjfl[d bhne\]b �el p ( \eg ��� \eg jk i�jjiadlb �el p � \eg � � � �ah[a bddo ij cd \]ojbi ejlo\]]ughbilhcfidg p

� � Ú � � � �
�p�� �p�� �p�Ú wx

2
� �p�Ú �p�� wx³³0 = �Ü �� w³ �Ú ���p�� �p�Ú �p�Ü �p�Ú wx³� �p�Ú �p�Ú

�� �� w� �0 �= ³� � �
�p�� �p�Ú wx

2
w �p�� �p�� wx

22
�p��

¬\c]d � � ¬ad jgg \eg d�de lj� b ldkdl ij � \eg
� ���Å � � Ü ½Ü� � ldb^d[ih�d]up;jid ia\i hk iad g\i\ \ld ^ld� hiadedg � h p d p iad[j�\lh\e[d o \ilh� jk ¹̧ �.� hb gh\nje\] � \eg hk iad dbihmo \idg o h�hen o \ilh[db T " \ld jliajnje\] � iade cjia\^^lj\[adb ij \fijo \ih[\]]u hgdeihku hegd^ degdeibjfl[d bhne\]b cd[jo d d�fh�\]dei p

� x | yVY}VVy{z Tz| Y{zY·}Vy{zV
re jlgdl ij fbd __` ld[jlghenb ij gdid[i \eg d�de [a\lm\[idlh~d cl\he ifojlb \eg iadhl ldb^ d[ih�d ]j [\ihje \lmihk\[if\] bhne\]b a\�d ij c d ldoj�dg kljo iad ld[jlgdg__` bhne\]b p «d a\�d ^ldbdeidg \ d�hc]d rsq \]mnjlhiao �ah[a gjdb eji ld]u je ® � á�±á� \bbfo^ihjeb\cjfi iad fevej�e bjfl[d ghbilhcfihje p ri bhof]i\edmjfb]u bd^\l\idb cjia iad __` \eg hib \lihk\[ib heijhegd^ degdei [jo^jedeib c\bdg je iad bi\ihbih[b jk iadg\i\ p 6e[d iad il\hehen hb [jo^]did � \lihk\[imkldd __`ld[jlgb [\e iade cd gdlh�dg cu d]ho he\ihen iad [jemilhcfihjeb jk iad \lihk\[if\] bjfl[db p sje[dlehen iad
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� hnfld ( � ¬ad dbiho \idg gdebhihdb jk bjo d bjfl[d bhnme\]b �bdd tnfld �� p ¬ad gjib gdejid iad dbiho \idgbjfl[d bhne\] ahbijnl\o b \eg iad bj]hg \eg g\badg ]hedbgdejid \e \g\^ih�d gdebhiu dbiho \ihje � hia `\fbbh\evdled]b \eg \ ti ij \ ejlo\] ghbilhcfihje � hia d�f\]�\lh\e[d \eg \^^lj^lh\id [deidl ^jbhihje p � gdejidbiad bhne\] deilj^u [\][f]\idg �h\ ���� p

ld^ljgf[hc]d hgdeiht[\ihje jk hegd^degdei rsq [jo^jmedeib [jo^\l\c]d ldbf]ib a\�d c dde jci\hedg � hia [jo m^]did \b �d]] \b j�dl[jo^]did c\bhb bdib he \ ejhbdmklddojgd] p
sjo^\lhen ldbf]ib jk iad rsq \e\]ubhb bi\lihen � hial\egjo ]u hehih\]h~dg o h� hen o \ilh~db jl cu [\][f]\iheniad deilj^u jk iad hbj]\idg [jo^jedeib � hia he \ bhemn]d rsq \e\]ubhb hi �\b ^jbbhc ]d ij hgdeihku [jebhbidei]uhegd^ degdei bjfl[d bhne\]b � �adiadl edfl\] jl \lihk\[mif\] p �fi ojbi jk iad [jo^jedeib hbj]\idg �dld \]o jbiejlo \]]u ghbilhcfidg � ade[d [\eeji c d [jebhgdldg hegdm^degdei bjfl[d bhne\]b \eg \b bf[a \ld a\lg ij heidlm^ldi cu \eu ^aubh[h\e p �di �d a\�d baj�e ia\i ifojlld]\idg __` bhne\]b [\e cd hbj]\idg heij bhen]d hegd^ demgdei rsq [jo^jedeib p Zf[a bhne\]b �dld eji jcbdl�dghe [jlldb^jeghen __` il\[db jk ejlo \] ^\ihdeib p ¬adc\[v^lj� d[ihje jk iad [jebhbidei]u hgdeihtdg rsq [jo m^jedeib jeij iad b[\]^ d]d[iljgdb \]]j�dg \ ij^jnl\^ah[\bbhneodei \eg iafb \ o d\ehenkf] heidl^ldi\ihje cu \ed�^dlhde[dg ^aubh[h\e p
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