
PDVVDFKXVHWWV LQVWLWXWH RI WHFKQRORJ\

Ghsduwphqw ri Hfrqrplfv

47145< 0 Frqwudfw Wkhru|/ Idoo 4<<<

Surihvvru Vxvdq Dwkh| Skrqh= 60973:

R!fh= H850585F Hpdlo= dwkh|Cplw1hgx

Vroylqj Prudo Kd}dug Prghov

41 Ehqfkpdun= h�ruw lv revhuydeoh dqg frqwudfw fdq ghshqg rq lw= �rE%c e�

� LF gursv rxw1

� Vlpso| sd| �rE%c e� '3 xqohvv fruuhfw h�ruw lv fkrvhq +ghshqgv rq
uhvhuydwlrq xwlolw|,

� Iluvw Ehvw �$ vwloo xvh d vkdulqj uxoh/ �rE%c e� ' rE%� li e ' e
�

� jdlqv iurp wudgh lq ulvn0vkdulqj +xqohvv vdph xwlolw| ixqfwlrqv,

� Surjudp

4@ 

h>v+�,

]
� E%� r E%�� s E% m e� _%

v1w1

]
� Er E%�� s E% m e�_%� S Ee� � � +LU,

41 � � b pxowlsolhu rq +LU,

� Fdq gurs LF gxh wr revhuydelolw|/ grq*w sd| wkhp xqohvv vhh wkh

h�ruw vshfl�hg
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� Wr Vroyh= Wdnh d 5 vwhs dssurdfk

� qrwlfh LU pxvw elqg +ru fdq orzhu � Er E%�� e| d frqvwdqw/ Sulq0

flsdo ehwwhu r�

� pd{lpl}h wkh remhfwlyh srlqwzlvh

� li % lv glvfuhwh/ fohduo| wklv dssurdfk lv uljkw

� rswlpdo frqwuro= vdph wklqj zrunv li |rx fkrrvh d ixqfwlrq

� IRF= gl�huhqwldwh z1u1w1 r E%�

��3 E%� r E%�� s E% m e� n b�3 Er E%�� s E% m e� ' f

b '
�3 E%� r E%��

�3 Er E%��
c ;%

� Udwlr ri pdujlqdo xwlolwlhv lv frqvwdqw +fkdudfwhulvwlf ri rswlpdo ulvn0
vkdulqj,

� Revhuyh=

� li s E% m e� lv ghjhqhudwh e �$ %h

+qr xqfhuwdlqw|/ qr ulvn,

� li � E�� ' � +ulvn qhxwudo sulqflsdo,

� djhqw ehduv qr ulvn

� ulvn0qhxwudo djhqw ehduv doo wkh xqfhuwdlqw| +lqvxudqfh frq0
wudfw,

b
�~}�

rswlpdo ulvn0vkdulqj frqvwdqw

'

4
x

3+v+{,, ', �
3 Er E%�� 'frqvwdqw

', r E%� 'frqvwdqw

Txhvwlrq= Li sulqflsdo lv ulvn0qhxwudo/ krz gr zh �qg wkh h�ruwB
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Dqvzhu= LU

� E� Ee��� S Ee� ' �/ +zloo elqg,

� Ee� ' �
�4 d� n S Ee�o

� Sulqflsdo +wklqn ri ��4 dv frqyhuwlqj prqhwdu| xqlwv wr xwlov ri
sulqflsdo,

4@ 
h

]
%s E% Ee�� _%

� ~} �

�

ehqh�wv

�
�4 d� n S Ee�o

� ~} �

frvw�$ghwhuplqlvwlf

' . d% m eo� �
�4 d� n S Ee�o

� htxdol}h pdujlqdo ehqh�w +PE, ri h�ruw zlwk prqhwdu| frvw ri
h�ruw

� Wr vhh wklv/ wdnh IRF�$gl�huhqwldwh�$jhw pdujlqdov�$qr glv0
wruwlrq
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51 Xqrevhuydeoh H�ruw

� Qr Ulvn Dyhuvlrq +hlwkhu sulqflsdo ru djhqw, �$ qr qhhg iru lqvxu0
dqfh

Sursrvlwlrq 4 Iluvw Ehvw fdq eh dwwdlqhg1 Sulqflsdo �vhoo wkh �up�

wr Djhqw1

r E%� ' %� kc k ' sulfh ri �up

+Djhqw lv wkh uhvlgxdo fodlpdqw,

LU=
U
%s E% m e� _%� S Ee�� k � �

LF=

e
�

' @h}4@ 
h

]
%s E% m e� _%� S Ee�� k

' @h}4@ 
h

. d� m eo� S Ee� +Iluvw Ehvw lqfhqwlyhv,

'

]
� E%� r E%�� s E% m e�_%n

]
� Er E%�� s E% m e� _%� S Ee�

+fkrlfh ri h�ruw wkdw pd{lpl}hv mrlqw vxusoxv,

� �$ e
� lv IE

vhw k vr wkdw LU elqgv +h1j1 wd{l sd|v glvsdwfkhu iru wkh gd| dqg
nhhsv wkh uhvw,=

k ' .
�
% m eIE

�
� S

�
e
IE

�
� �

� Ulvn0Dyhuvh Djhqw/ Sulqflsdo Ulvn0Qhxwudo +wzr h�ruw prgho,

eOc eK S Ee� ' SK c SOc ESK : SO�

8 E% m e� '

�
8K E%�
8O E%�
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Uhpdun 5 Dvvxph 8K E%� �
IRVG

8O E%�

', 8K � 8Oc ;% /
U
} E%� _8K E%� �

U
} E%� _8O E%� c ;}

qrq0ghfuhdvlqj

+fkhfn wuxh iru doo vwhs ixqfwlrqv,

. E}� ' �� 8 ',lqfuhdvh pdvv wr wkh uljkw

� Txhvwlrq= Krz lv wkh eO lpsohphqwhgB

Dqvzhu= Rswlpdo Ulvn Vkdulqj

� rO lv frqvwdqw vlqfh eO : eK ', U� vdwlv�hg

� pdnh LU elqg zlwk �{hg zdjh +frqvwdqw zdjh,

� Txhvwlrq= Krz lv wkh eK lpsohphqwhgB

Dqvzhu=

� vkdulqj kdv wr uhzdug kljk rxwsxw pruh

4@ 

v+�,

]
E%� r E%�� sK E%� vxfk wkdw

U� G

]
� Er E%�� sK E%�� eK �

]
� Er E%�� sO E%� _%� eOc >

U- G

]
� Er E%�� sK E%� _%� eK � �c b

� xvh srlqwzlvh rswlpl}dwlrq

4@ 

v+{,
�r E%� sK E%� n > d� Er E%�� dsK E%�� sO E%�oo n b� Er E

gl�huhqwldwh G � sK E%� n >�3 Er E%�� EsK E%�� sO E%�� n b�3 Er E%�� sK

uh0duudqjh G

�

�
3 ErK E%��

' bn >

�
��

sO

sK

�

� LU elqgv= li glg qrw elqg/ vkdulqj uxoh zrxog qrw vdwlvi| LF1

� Er E%��� � E	r E%�� ' { grhvq*w ghshqg rq %/ b : f
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� Txhvwlrq= Frxog zh kdyh > ' fB

Dqvzhu= ixoo lqvxudqfh/ PX'frqvwdqw

� Frqwudglfwlrq 0 ixoo lqvxudqfh fdq*w eh lqfhqwlyh frpsdwleoh +LF
ylrodwhg,/ b : f

� Lqwhusuhwdwlrqv

� ghyldwlqj iurp �uvw ehvw

� qrw ixoo lqvxudqfh zklfk zh nqrz lv �uvw ehvw

� >= h{whqw wr zklfk LF pdwwhuv +glvwruwv rxu fkrlfh,

� Txhvwlrq= Jlyhq % zh revhuyh/ krz olnho| lv lw wkdw wkh| fkrvh

kljk h�ruwB

Dqvzhu=
iK +{,
iO+{,

+olnholkrrg udwlr,

�
iK+{,
iO+{,

' � �$ grq*w zdqw wr uhzdug ru sxqlvk

� orz pruh olnho| wkdq kljk �$ sxqlvk

� kljk pruh olnho| wkdq orz �$ uhzdug

� Rswlpdo Vkdulqj Uxoh ydulhv rqo| zlwk
iK +{,
iO+{,

�qg r
� E%� '

�

�3 Er� E%��
' b

rK E%� : r� E%� �ss
sK E%�

sO E%�
: �

rK E%� 	 r� E%� �ss
sK E%�

sO E%�
	 �

� Lqwhusuhwdwlrq= uhzdughg iru hylghqfh ri jrrg ehkdylru/ sxqlvkhg

iru edg

rK E%� vwulfwo| lqfuhdvlqj lq
iK +{,
iO+{,
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Uhpdun 6 Wklv lv qrw d vwdwlvwlfdo lqihuhqfh sureohp1 Lq htep/ |rx
nqrz zkdw djhqw glg +lpsohphqw eK,1 \rx ehkdyh dv li lqihuhqfh
sureohp1 Surylgh lqfhqwlyhv wr jhw wkh rwkhu jx| wr wuxwkixoo| uhyhdo
h�ruw1

� Txhvwlrq= rK E%� prqrwrqh lq %B

Dqvzhu= rqo| wuxh li
iK+{,
iO+{,

lv prqrwrqh

� h1j1= vxssrvh % ' en wc w kdv wzr kxpsv

rK E%� prqrwrqh �ss
iK +{,
iO+{,

% +prqrwrqh, lq % +POUS,

� POUS �$ orfdo1 Fdq frqglwlrq rq wzr srlqwv1

�u-� ', 8�7(c exw 8�7( 9,�u-�

� SURRI= orj vxshuprgxodulw|

s E%c e� G
Y5

Y%Ye
s E%c e� � f/ vxshuprgxodulw|

Y5

Y%Ye
*? s E%c e� � f/ orj vxshuprgxodulw|

� lqfuhdvlqj gl�huhqfhv= s E%c e� vxshuprgxodu/ s E%c eK��s E%c eO� %
% ;eK : eO

� lqfuhdvlqj udwlrv= s E%c e� orj vxshuprgxodu/
i+{>hK ,
i+{>hO,

% % ;eK : eO

Wkhruhp 7 s E%c e� orj vsup$
U
e

d
s E%c e� _% orj vsup lq E@c Kc e�

xvh iru xqfhuwdlqw|/ ulvn dyhuvlrq/ hodvwlflw|

� s �u-� / s orj vsup

',

U
{

�4
s E%c e� _% lv orj vsup ', I +{>hK,

I +{>hO,
% % ;eK : eO +e| ghi*q,

exw *�4
{$4

I +{>hK ,
I +{>hO,

' � +e| ghi*q FGI,

', 8 E%c eK� � 8 E%c eO�

:



� % fdq eh lqwhusuhwhg jhqhudoo| li Sulqflsdo lv ulvn qhxwudo
U

EZ � r E%�� sK
�
�

{

�
_%

% lv mxvw d vljqdo

h1j1= % ' h{dp vfruh/ Z ' krz jrrg d uhvhdufkhu |rx zloo eh

� Dgg*o lqirupdwlrq 0 pxowlsoh vljqdo

% ' E%4c %5� c
�

�3 ErK E%4c %5��
' bn >

�
��

sO E%4c %5�

sK E%4c %5�

�

r ghshqgv rq %l �ss
sK

sO
E%4c ���c %q� ghshqgv rq %l

� li Z lv d vx!flhqw vwdwlvwlf iru E%4c ���c %q� wkhq ZORJ r EZ�

sK E%4c ���c %qc Z�

s E%4c ���c %qc Z�
'

sK EZ�

sO EZ�

� Udqgrp Vfkhphv duh qrw rswlpdo

;


