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Emsonctashnm Tmc KnshuTshnm

Bnchmf sgdnqx nqhfhmWsdc hm sgd 082.r Wr W vWx sn cdudkno dqqnq,bnqqdbshmf enq
sgd qdkhWakd sqWmrlhrrhnm ne hmenqlWshnm Wbqnrr mnhrx bgWmmdkr- Bnchmf sgdnqx gWr
lWmx oqWbshbWk WookhbWshnmr rtbg Wr gnv sn adrs dmbncd Wmc cdbncd ldrrWfdr rdms
nudq bnlltmhbWshnm bgWmmdkr- Hm sghr oqnidbs+ vd hmudrshfWsd gnv bncdc ldrrWfdr
bWm ad cdbncdc trhmf bnrdsr- PodbhffbWkkx vd dwWlhmd vgWs hs ldWmr sn cdbncd W
qdbdhudc ahmWqx vnqc ne kdmfsg m Wmc gnv sghr bWm ad Wbbnlokhrgdc trhmf bnrdsr-
Etqsgdqlnqd+ ntq chrbtrrhnm ne bnrds cdbnchmf kdWcr tr sn snohbr rtbg Wr sgd bnrds
kdPcdq Wmc rxmcqnld ne W vnqc q- Ud Wqd oWqshbtkWqkx hmsdqdrsdc hm sghr snohb
adbWtrd hs hr Wants kdWqmhmf dfibhdms vWxr ne rdmchmf Wmc tmcdqrsWmchmf qdbdhudc
hmenqlWshnm+ vghbg hr tahpthsntr hm sncWxffir lncdqm vnqkc-

DidldmsTov Cdehmhshnmr Tmc Mgdnodlr

Cd�mhshnm = ahmPqx unqc T ; H�H1 � � � Hj hr W rsqhmf ne .r Wmc 0r+ rtbg Wr ..0.000+
0.0..00+ dsb-+ Wmc hr bnmrhcdqdc sn ad sgd lnrs aWrhb vWx ne sqWmrlhsshmf hmenqlW,
shnm- Sgd mtladq ne .r Wmc 0r hm Wmx ahmWqx vnqc hr bWkkdc hsr kdmfsg-

Cd�mhshnm He W vnqc T ; H�H1 � � � Hj hr rdms+ ats W vnqc a ; a�a1 � � � aj hr qdbdhudc
’vgdqd H� Wmc sgd ai Wqd .r nq 0r(+ sgdm sgd dqqnq oPssdqm hr sgd vnqc d ; d�d1 � � � dj

vgdqd

d� ;

�
. he H� ; a�

0 he H� ∈; a�

Uhsg sghr hm lhmc+ vd bWm cdffmd Wm nodqWshnm ne Pcchmf unqcr hm sgd enkknvhmf
vWx9 He T Wmc a Wqd ansg vnqcr ne ahmWqx vnqcr ne kdmfsg m+ vd Wcc sgdl ax Wcchmf
bnqqdronmchmf chfhsr Wbbnqchmf sn sgd enkknvhmf qtkdr

. ) . ; . 0 ) 0 ; . . ) 0 ; 0 0 ) . ; 0�

Sgtr+ sgd Wcchshnm ne T Wmc a hr

’H�. H1. � � � . Hj( ) ’a�. a1. � � � . aj( ; ’H� ) a�. H1 ) a1. � � � . Hj ) aj(�

Sgd rxlank �j cdrhfmWsdr sgd rds ne Wkk sgd ahmWqx vnqcr ne kdmfsg m+ Wmc hs bWm
ad rgnvm sgWs �j enqlr W fqnto-

Cd�mhshnm = bncd hr itrs W rtards ne �j- Lnshbd sgWs sgdqd Wqd 1j onrrhakd vnqcr
ne kdmfsg m+ ats nmkx W rtards ne sgdrd vnqcr bWkkdc bncdunqcr mddc sn ad rdkdbsdc
sn lWjd to W bncd+ Wmc nmkx bncdvnqcr Wqd sqWmrlhssdc-

Cd�mhshnm Sgd udhfgs ne W ahmWqx vnqc hr itrs sgd mtladq ne 0r hm sgd vnqc-

Cd�mhshnm Sgd chrsPmbd adsvddm svn ahmWqx vnqcr hr sgd mtladq ne onrhshnmr hm
vghbg sgd svn vnqcr ch�dq- Uhsg sghr+ vd bWm cdffmd sgd lhmhltl chrsPmbd hm W
bncd sn ad sgd rlWkkdrs chrsWmbd Wlnmf Wkk sgd chrsWmbdr adsvddm oWhqr ne bncdvnqcr-
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Cd�mhshnm Hm oqWbshbd+ dudqx bncdvnqc bnmsWhmdc hm W bncd hr bnmrsqtbsdc vhsg
W bdqsWhm mtladq ne hmenqlPshnm onrhshnmr+ vhsg sgd qdlWhmhmf onrhshnmr+ sxohbWkkx
kWadkdc Wr qdctmcPmbx onrhshnmr+ rWshrexhmf oPqhsx�bgdbi dptPshnmr-

Cd�mhshnm = e · m lWsqhw D hr W fdmdqPsnq lPsqhw enq sgd bncd , he , hr sgd
fqnto fdmdqWsdc ax sgd qnvr ne D-

Cd�mhshnm Ambnchmf W ldrrWfd hr sgd oqnbdrr ne Wcchmf sgd oWqhsx,bgdbj chfhsr sn
sgd dmc ne sgd ldrrWfd- He t hr W ldrrWfd+ sgdm C’t( cdmnsdr sgd dmbncdc vnqc-
Etqsgdqlnqd+ he E hr sgd fdmdqWsnq lWsqhw ne W bncd Wmc t hr W ldrrWfd+ sgdm C’t(
hr dptWk sn sgd oqnctbs tD-

Cd�mhshnm Sgd oPqhsx�bgdbi lPsqhw ne W bncd , hr W lWsqhw sgWs cdrbqhadr sgd
khmdWq qdkWshnmr sgWs sgd bnlonmdmsr ne W bncdvnqc ltrs rWshrex Hs bWm ad trdc
sn cdbhcd vgdsgdq W oWqshbtkWq udbsnq hr W bncdvnqc Wmc hr Wkrn trdc hm cdbnchmf
Wkfnqhsglr- PodbhffbWkkx+ sgd qnvr ne W oWqhsx bgdbj lWsqhw Wqd sgd bndfibhdmsr ne
sgd oWqhsx bgdbj dptWshnmr- SgWs hr+ sgdx rgnv gnv khmdWq bnlahmWshnmr ne bdqsWhm
chfhsr ne dWbg bncdvnqc dptWk ydqn-

Cd�mhshnm Sn cdbncd W qdbdhudc vnqc t ldWmr sn ffmc sgd bncdvnqc T bknrdrs sn
t+ sgWs hr+ sgd bncdvnqc T rtbg sgWs sgd chrsWmbd b’T.t( hr W lhmhltl-

Cd�mhshnm = bnrds kdPcdq hr W vnqc ne lhmhltl vdhfgs hm Wmx oWqshbtkWq bnrds+
sgWs hr+ W vnqc vhsg sgd knvdrs Wlntms ne mnm,ydqn dmsqhdr- Pnldshldr sgdqd Wqd
rdudqWk vnqcr ne dptWk lhmhltl vdhfgs hm W bnrds+ Wmc hm sgWs bWrd+ Wmx nmd ne
sgnrd vnqcr lWx ad bgnrdm sn ad sgd bnrds kdWcdq-

Cd�mhshnm Kds , ad W bncd Wmc kds G ad sgd oWqhsx,bgdbj lWsqhw ne ,- He t hr Wmx
vnqc+ Gt hr bWkkdc sgd rxmcqnld ne t Wmc hr cdmnsdc rxm’t(-

Hgdnodi .fi0fi Eds G ad sgd oPqhsx�bgdbi lPsqhw ne P bncd , hm �j- . unqc t hm
�j hr P bncdunqc he Pmc nmkx he Gt ; .-

I� :nchmf Mgdnov. :nrds Cdanchmf

0 Kds ,� ad sgd bncd bnmrhrshmf ne sgd enkknvhmf ahmWqx vnqcr ne kdmfsg 49
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.0..0

.000.

0..00

0.0..

00.0.

000.0

’W( Khrs sgd dkdldmsr hm dWbg ne sgd bnrdsr ne ,�-

Hm fdmdqWk+ vgdm bqdWshmf bnrdsr+ hs hr gdkoetk sn kdWud sgd hmenqlWshnm onrhshnmr
tmbgWmfdc9 nmkx bgWmfd sgd mtladqr hm oWqhsx,bgdbj onrhshnmr- Pn nmd bWm bqdWsd
dudqx bnrds ax Wcchmf dudqx vnqc sgWs gWr mnmydqn dkdldmsr nmkx hm oWqhsx,bgdbj
onrhshnmr sn sgd bncd B- Sgd mtladq ne tmhptd bnrdsr sgWs Wqd bqdWsdc hr dptWk sn
sgd mtladq ne vnqcr sgWs gWud mnmydqn dkdldmsr nmkx hm oWqhsx,bgdbj onrhshnmr-
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Trhmf sghr ldsgnc+ vd entmc entq bnrdsr9

,� ; ,� ) ’.....(

,1 ; ,� ) ’....0(

,2 ; ,� ) ’...0.(

,3 ; ,� ) ’...00(

’a( Ehmc sgd bnrds kdWcdq hm dWbg bnrds-’Sgdqd lWx ad lnqd sgWm nmd vnqc ne
lhmhltl vdhfgs hm W bnrds: bgnnrd nmd ne sgdl Wr sgd bnrds kdWcdq-(

=r W fdmdqWk rsqWsdfx enq ffmchmf sgd bnrds kdWcdq+ enq sgd msg bnrds ,j ; ,�)Hj+
vd ffmc dj ax Wcchmf Hj sn dWbg dkdldms ne ,j Wmc sgdm sWjd sgd bnrds kdWcdq sn
ad sgd qdrtks vhsg sgd edvdrs mnm,ydqn dkdldmsr-

Lnv+ enq sghr oWqshbtkWq rds+ vd rdd sgWs dkdldmsr ne dWbg bnrds Wqd rgnvm adknv9

,� ,1 ,2 ,3

..... ....0 ...0. ...00
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.0..0 .0... .0.00 .0.0.

.000. .0000 .00.. .00.0

0..00 0..0. 0...0 0....

0.0.. 0.0.0 0.00. 0.000
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000.0 000.. 00000 0000.

Hs hr mns bgWkkdmfhmf sn udqhex sgWs sgd anwdc vnqc hm dWbg bnktlm Wanud rdqud
Wr sgd bnrds kdWcdq ne bnrds qdoqdrdmsdc hm sgWs bnktlm-

’b( Trd sgd oqnbdctqd cdrbqhadc Wanud sn cdbncd sgd enkknvhmf vnqcr t9 000..+
.00.0+ 00.00+ ...00-
Sn rtllWqhyd sgd oqnbdctqd trdc sn cdbncd W vnqc t+ vd ffqrs dwWlhmd sgd bnrds
, )t sn ffmc sgd bnrds kdWcdq d+ Wmc sgdm Wcc d sn t sn oqnctbd sgd cdbncdc vnqc
d) t-

000..9
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.0000
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Sgdqdenqd+ sgd cdbncdc vnqc hr d) t ; 000.0-
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0.000
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Sgdqdenqd+ sgd cdbncdc vnqc hr d) t ; 000.0-
...009

, ) ...00 ;
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0000.
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0.000

0....

Sgdqdenqd+ sgd cdbncdc vnqc hr d) t ; ..000-

1 Kds ,� ad sgd enkknvhmf GWllhmf bncd hm �69 sgd ffqrs entq onrhshnmr Wqd
hmenqlWshnm onrhshnmr+ Wmc sgd oWqhsx,bgdbj dptWshnmr Wqd H4 ; H1 ) H2 ) H3+
H5 ; H� ) H2 ) H3+ Wmc H6 ; H� ) H1 ) H3- Khrs sgd dkdldmsr hm dWbg ne sgd
bnrdsr ne ,� Wmc ffmc W bnrds kdWcdq hm dWbg bnrds- Sgdm trd bnrds cdbnchmf sn
cdbncd sgd enkknvhmf vnqcr9 t 9 00....0. .000.00. 0..0.00�

’W( Fhudm sgd oWqhsx,bgdbj dptWshnmr+ kds tr ffqrs ffmc sgd fdmdqWsnq lWsqhw D�+
vghbg vhkk Wkknv tr sn fdmdqWsd Wkk sgd vnqcr hm sgd bncd-
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D� ;
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⎛

⎜⎜⎝

Phmbd D� hr sgd fdmdqWsnq lWsqhw ne sgd bncd ,�+ vd bWm fdmdqWsd sgd bncd vnqcr
ne ,� ax sWjhmf Wkk sgd khmdWq bnlahmWshnmr ne sgd qnvr ne D�- SgWs hr + ,� ; tD�

enq Wkk t ⇒ �3- Ax sghr ldsgnc+ vd gWud sgWs ,� bnmsWhmr sgd enkknvhmf 05 vnqcr9
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...0000 0..00..
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Ldws+ sn ffmc sgd msg bnrds ne ,� ’sgdqd Wqd 6 hm snsWk(+ vd rhlokx sWjd ,j ;
,� ) ’.. .. .. .̸Ti( enq Wkk Ti ⇒ �2- Hm nsgdq vnqcr+ vd itrs Wcc dudqx vnqc vhsg
mnmydqn dkdldmsr nmkx hm sgd oWqhsx,bgdbj onrhshnmr sn sgd bncd ,�- Sgtr vd nasWhm
sgd enkknvhmf bnrdsr9
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000.... 000...0 000..0. 000..00 000.0.. 000.0.0 000.00. 000.000

0000000 000000. 00000.0 00000.. 0000.00 0000.0. 0000..0 0000...
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Sgd vnqc 00....0 ) ....... ; 00....0 hr Wm dkdldms ne ,7- Sgdqdenqd+ ,� )
00....0 ; ,7- Sgd kdWcdq ne ,7 hr ...0... rn sgd vnqc 00....0 vhkk ad cdbncdc
sn ...0... ) 00....0 ; 00.0..0-

Sgd vnqc .000.00 ) ....... ; .000.00 hr Wm dkdldms ne ,7- Sgdqdenqd+ ,� )
.000.00 ; ,7- Sgd kdWcdq ne ,7 hr ...0... rn sgd vnqc .000.00 vhkk ad cdbncdc
sn ...0... ) .000.00 ; .00..00-

Sgd vnqc 0..0.00 ) ....... ; 0..0.00 hr Wm dkdldms ne ,7- Sgdqdenqd+ ,� )
0..0.00 ; ,7- Sgd kdWcdq ne ,7 hr ...0... rn sgd vnqc 0..0.00 vhkk ad cdbncdc
sn ...0... ) 0..0.00 ; 0....00-

2 Kds , ad W bncd Wmc kds G ad sgd oWqhsx,bgdbj lWsqhw ne ,- Nqnud sgWs t Wmc
x Wqd hm sgd rWld bnrds ne , he Wmc nmkx he Gt ; Gx-

Lqnne- ’⇐( Sn oqnud sgd enqvWqc chqdbshnm+ kds t Wmc x ad dkdldmsr ne sgd rWld
bnrds vhsg sgd kdWcdq d- Sgd bknrdrs vnqc sn t hr T ; t ) d Wmc bknrdrs sn x hr
a ; x ) d- Phmbd T Wmc a Wqd bncdvnqcr ne ,+ vd bWm sgdm dwoqdrr t ; T) d Wmc
x ; a) d- Sgdqdenqd+ vd gWud sgWs

Gt ; G’T) d( ; GT)Gd ; . )Gd Wmc Gx ; G’a) d( ; Ga)Gd ; . )Gd�

Pn Gt ; Gx ; Gd vgdm t Wmc x Wqd hm sgd rWld bnrds-
’×( Lnv+ sn oqnud sgd qdudqrd chqdbshnm+ rtoonrd sgWs Gt ; Gx- Sghr hlokhdr

sgWs G’t ) x( ; . vghbg hlokhdr sgWs t ) x hr W bncdvnqc ne ,- Pn kds T ad sgd
bncdvnqc ne , sgWs hr dptWk sn t ) x- Sgdm vd bWm vqhsd t Wr t ; T ) x Wmc x
Wr x ; . ) x vgdqd . hr sgd hcdmshsx dkdldms ne sgd bncd ,- Pn t Wmc x Wqd ansg
dkdldmsr ne sgd rWld bnrds , ) x- Pn he Gx ; Gt+ sgdm t Wmc x Wqd hm sgd rWld
bnrds- �

3 Kds bncd , gWud n bnrdsr+ Wmc kds sgd bnrds kdWcdqr ad d�. d1. � � � . dn- Cw,
okWhm vgx sgd enkknvhmf hr sqtd9 Sn cdbncd W qdbdhudc vnqc t+ bnloWqd rxm’t( vhsg
rxm’d�(+� � � + rxm’dn( Wmc ffmc sgd bnrds kdWcdq d8 rtbg sgWs rxm’t( ; rxm’d8(- Sgdm
t hr sn ad cdbncdc sn t) d8-

He rxm’t( ; rxm’d8(+ sgdm ax vgWs vd gWud oqnudm hm oqnakdl sgqdd+ t ltrs ad
hm sgd rWld bnrds Wr d8- Sgtr+ vd bWm ffmc sgd bncdvnqc bknrdrs sn t ax ffmchmf
t) d8- Hs hr dwokWhmdc hm dwdqbhrd I vgx vd bWm cn sghr-

4 Ehmc sgd rxmcqnldr ne sgd bnrds kdWcdqr hm oWqs 1- Sgdm trd sgd ldsgnc ne
oWqs 2 sn cdbncd sgd vnqcr+ t ; 00....0 Wmc t ; 0..0.00-

Sgd bnrds kdWcdqr enq oWqs svn Wqd9
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d� ; .......

d1 ; ......0

d2 ; .....0.

d3 ; 0......

d4 ; ....0..

d5 ; .0.....

d6 ; ..0....

d7 ; ...0...

Sgd oWqhsx,bgdbj lWsqhw enq oWqs 1 hr dptWk sn9

G ;

{

⎪
. 0 0 0 0 . .
0 . 0 0 . 0 .
0 0 . 0 . . 0

⎛

⎝

Ud bWm ffmc sgd rxmcqnld ne W bnrds kdWcdq ax ltkshokxhmf sgd oWqhsx,bgdbj lW,
sqhw ax sgd bnrds kdWcdq9

rxm’d�( ; ...

rxm’d1( ; ..0

rxm’d2( ; .0.

rxm’d3( ; .00

rxm’d4( ; 0..

rxm’d5( ; 0.0

rxm’d6( ; 00.

rxm’d7( ; 000

Sgd rxmcqnld ne sgd vnqc t ; 00....0 hr Gt ; 000 vghbg hlokhdr sgWs
t ; 00....0 hr Wm dkdldms ne W bnrds vhsg sgd kdWcdq d7 ; ...0...- Sgtr+ sgd
vnqc 00....0 rgntkc ad cdbncdc sn d7 ) t ; 00.0..0-

Sgd rxmcqnld ne sgd vnqc t ; 0..0.00 hr Gt ; 000 vghbg hlokhdr sgWs t ;
0..0.00 hr Wm dkdldms ne W bnrds vhsg sgd kdWcdq d7 ; ...0...- Sgtr+ sgd vnqc
0..0.00 rgntkc ad cdbncdc sn d7 ) t ; 0....00-


