
AM7Q`K�iB+� 1b2`+Bi�xBQM2 k

a2[m2Mx2, MQKB bBK#QHB+B +QM BM/B+2
*QMb2MiB�KQ �M+?2 HǶmbQ /B MQKB bBK#QHB+B +QM BM/B+2- T2` `�TT`2b2Mi�`2
b2[m2Mx2 +QK2 [m2HH2 /2;HB �``�vX

+(B) ; 8
/Qp2 B ĕ mM p�HQ`2 M�im`�H2X �/ 2b2KTBQ,

&B ; E- +[y] ; y- Ę- +[E � R] ; y' E � y
L2HHQ bi�iQ bQMQ T`2b2MiB,

mMǶ�bbQ+B�xBQM2 T2` BH MQK2 bBK#QHB+Q B- �H [m�H2 ĕ �bbQ+B�iQ mM p�HQ`2
M�im`�H2 EX
E �bbQ+B�xBQMB T2` B MQKB bBK#QHB+B +(y)- +(R)- Ę- +(E@R)- � +B�b+mMQ /2B
[m�HB ĕ �bbQ+B�iQ BH p�HQ`2 yX

�HHǶBMi2`MQ /2;HB �H;Q`BiKB- +QMb2MiB�KQ /B `B72`B`2 MQKB bBK#QHB+B +QM BM/B+2
M2HH� 7Q`K� +[2tT] /Qp2 2tT /2p2 2bb2`2 mM� 2bT`2bbBQM2 � p�HQ`B M�im`�HBX
�M+?2 BM [m2biQ +�bQ 2tT MQM /2p2 +QMi2M2`2 p�HQ`B ;2M2`B+B UM2HHǶ2b2KTBQ-
MQM ĕ H2+BiQ mM �bb2;M�K2MiQ /2H iBTQ +(E@R) = 8- K2Mi`2 ĕ H2+BiQ +(B@R)
= 8VX
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AM7Q`K�iB+� 1b2`+Bi�xBQM2 k

1b2KTBQ, *�H+QH�`2 BH K�bbBKQ /B mM� b2[m2Mx� /�i� /B BMi2`BX
ai�iQ BMBxB�H2, &/BK ; E- +(y) ; oy- Ę- +(E@R) ; oE@R' +QM E > y
ai�iQ }M�H2, &K�bbBKQ ; K�tU&oy-Ę-oE@R 'V'

.Q##B�KQ +�H+QH�`2
K�t

�
+(D) | D 2 (y- /BK@R)

 

.B MmQpQ- miBHBxxB�KQ mM +B+HQ +QMi`QHH�iQ /� mM� p�`B�#BH2 /B +QMi`QHHQ B +?2
�bbmK2 imiiB B p�HQ`B M2HHǶBMi2`p�HHQ (y-/BK@R)X
6�++B�KQ BM KQ/Q +?2- �/ Q;MB Bi2`�xBQM2- p�H;� H� b2;m2Mi2 T`QT`B2i¨

K�bbBKQ = K�t
�
+(D) | D 2 (y- B@R)

 

S2` Qii2M2`2 [m2biQ �/ Q;MB Bi2`�xBQM2 +QM7`QMiB�KQ HǶ2H2K2MiQ +Q``2Mi2 +QM
BH ǳK�bbBKQ BM +�`B+�ǴX
a2- �HH� }M2 /2H +B+HQ- B4/BK- �##B�KQ [m�MiQ /2bB/2`�iQ 2 +BQĕ

K�bbBKQ = K�t
�
+(D) | D 2 (y- /BK@R)
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AM7Q`K�iB+� 1b2`+Bi�xBQM2 k

aQHmxBQM2,
K�bbBKQ = +(y)c
B = Rc
r?BH2 UB <4 /BK@RV
& [mB K�bbBKQ 4 K�t

�
+(y)- ē- +(B@R)

 

B7 U+(B) > K�bbBKQV
K�bbBKQ = +(B)c

B = B Y Rc �M+?2 [mB K�bbBKQ 4 K�t
�
+(y)- ē- +(B@R)

 

'

AMBxB�HBxx�`2 H� p�`B�#BH2 K�bbBKQ � y b�`2##2 b#�;HB�iQ, MQM ĕ /2iiQ +?2 imiiB
B MmK2`B /2HH� b2[m2Mx� bB�MQ M2;�iBpBX
�ii2MxBQM2, HǶBbi`mxBQM2 B = B Y R pB2M2 2b2;mBi� /QTQ HǶBbi`mxBQM2 B7-
BM/BT2M/2Mi2K2Mi2 /�HH� p�Hmi�xBQM2 /2HH� +QM/BxBQM2X *QKmM[m2 /Q##B�KQ
b+Q``2`2 imii� H� b2[m2Mx�X
S2` +�H+QH�`2 BH K�bbBKQ /B E 2H2K2MiB /2pQ 7�`2 E@R +QM7`QMiB- /�iQ +?2
bQMQ T`QT`BQ E@R ;HB 2H2K2MiB +?2 /2pQMQ mb+B`2 T2`/2MiBX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 kdN f jeN



AM7Q`K�iB+� 1b2`+Bi�xBQM2 k

1b2KTBQ, *�H+QH�`2 BH MmK2`Q /B 2H2K2MiB T�`B BM mM� b2[m2Mx� /�i�X
ai�iQ BMBxB�H2, &/BK ; E- +[y] ; oy- Ę- +(E@R) ; oE@R' +QM E > y
ai�iQ }M�H2, &+QmMi ; O& D | D 2 (y-E@R) ^ oD T�`B' '

.Q##B�KQ +�H+QH�`2 X

y D /BK@R
+[D] T�`B

R

.B MmQpQ- miBHBxxB�KQ mM +B+HQ +QMi`QHH�iQ /� mM� p�`B�#BH2 /B +QMi`QHHQ B +?2
�bbmK2 imiiB B p�HQ`B M2HHǶBMi2`p�HHQ (y-/BK@R)X
6�++B�KQ BM KQ/Q +?2- �/ Q;MB Bi2`�xBQM2- p�H;� H� b2;m2Mi2 T`QT`B2i¨

+QmMi =
X

y D B@R
+[D] T�`B

R

a2- �HH� }M2 /2H +B+HQ- B4/BK- �##B�KQ [m�MiQ /2bB/2`�iQ 2 +BQĕ
+QmMi =

X

y D /BK@R
+[D] T�`B

R
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AM7Q`K�iB+� 1b2`+Bi�xBQM2 k

aQHmxBQM2,
+QmMi = yc
B = yc TmMiQ R
r?BH2 UB <4 /BK@RV
&

B7 U+(B) W k 44 yV
+QmMi = +QmMi Y Rc

B = B Y Rc
'

�ii2MxBQM2, HǶBbi`mxBQM2 B = B Y R pB2M2 2b2;mBi� /QTQ HǶBbi`mxBQM2 B7-
BM/BT2M/2Mi2K2Mi2 /�HH� p�Hmi�xBQM2 /2HH� +QM/BxBQM2X
L2HHQ bi�iQ BMBxB�H2 /2H r?BH2- �H TmMiQ URV- +QmMi ; y- B ; y 2 /mM[m2

X

y D B@R
+[D] T�`B

R =
X

R D y
+[D] T�`B

R = y = +QmMi

BH +Q`TQ /2H r?BH2 K�MiB2M2 p2`� H� T`QT`B2i¨

+QmMi =
X

y D B@R
+[D] T�`B

R
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AM7Q`K�iB+� 1b2`+Bi�xBQM2 k

*QMbB/2`�xBQMB ;2M2`�HB

AM KQHiB T`Q#H2KB ĕ M2+2bb�`BQ QT2`�`2 �HHQ bi2bbQ KQ/Q bm imiiB ;HB
2H2K2MiB /B mM BMi2`p�HHQ /�iQ

T2` Q;MB D 2 (�-#) PSD

2b2KTBQ,
#P

D4�
2tTD

BM imiiB [m2biB +�bB bB `B+Q``2 � +B+HB BM +mB mM� p�`B�#BH2 /B +QMi`QHHQ
T2`K2ii2 /B b+�M/B`2 imiiQ HǶBMi2`p�HHQ /B BMi2`2bb2
B = �c
r?BH2 UB <= #V
&

hQT2`�xBQM2 BM 7mMxBQM2 /B Bi
B = BYRc

'
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AM7Q`K�iB+� 1b2`+Bi�xBQM2 k

1b2`+BxBQ *QMi`QHH�`2 b2 mM p�HQ`2 /�iQ �TT�`2 BM mM� b2[m2Mx� /�i�
ai�iQ BMBxB�H2, &/BK ; E- p�H ; o- +(y) ; oy- Ę- +(E@R) ; oE@R'
ai�iQ }M�H2, &i`Qp�iQ ; # 4 R b2 9 D 2 (y-E@R) ^ oD 4 o- #4 y �Hi`X'
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GBM;m�;;BQ * @ AA T�`i2 1b2`+Bi�xBQM2 j

1b2`+BxBQ *QMi`QHH�`2 b2 mM p�HQ`2 /�iQ �TT�`2 BM mM� b2[m2Mx� /�i�
ai�iQ BMBxB�H2, &/BK ; E- p�H ; o- +(y) ; oy- Ę- +(E@R) ; oE@R'
ai�iQ }M�H2, &i`Qp�iQ ; # 4 R b2 9 D 2 (y-E@R) ^ oD 4 o- #4 y �Hi`X'

.B MmQpQ- miBHBxxB�KQ mM +B+HQ +QMi`QHH�iQ /� mM� p�`B�#BH2 /B +QMi`QHHQ
B +?2 �bbmK2 imiiB B p�HQ`B M2HHǶBMi2`p�HHQ (y-/BK@R)X
.2pQ mb�`2 �M+?2 mM� p�`B�#BH2 /B +QMi`QHHQ i`Qp�iQ +?2 KB /B+� b2
HǶ2H2K2MiQ ĕ bi�iQ i`Qp�iQ QTTm`2 MQX
.�H +B+HQ bB 2b+2 [mBM/B [m�M/Q,

Q ?Q �TT2M� i`Qp�iQ HǶ2H2K2MiQ +2`+�iQ
Q bQMQ �``Bp�iQ �HH� }M2 /2HH� b2[m2Mx�X

B = yc i`Qp�iQ = yc
r?BH2 UUB <= /BK@RV �� Ui`Qp�iQ 44 yVV
&

B7 U+(B) 44 p�HV
i`Qp�iQ = Rc

B = B Y Rc
'
*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 k39 f jeN



GBM;m�;;BQ * @ AA T�`i2 1b2`+Bi�xBQM2 j

*�p2�i
G� /QTTB� +QM/BxBQM2 UUB <= /BK@RV �� Ui`Qp�iQ 44 yVV +Q``BbTQM/2
�H 7�iiQ +?2 bB Tmǁ mb+B`2 /�H +B+HQ,

b2 bQMQ �``Bp�iQ �HH� }M2 /2HH� b2[m2Mx�-
Q b2 ?Q �TT2M� i`Qp�iQ HǶ2H2K2MiQ +2`+�iQX

mb�`2 bQHQ H� T`BK� MQM ĕ b+Q``2iiQ K� `BbmHi� BM2{+B2Mi2X �/ 2bX- BM
mM� b2[m2Mx� /B RyXyyy 2H2K2MiB BM +mB BH p�HQ`2 bB i`Qp� M2HH� T`BK�
TQbBxBQM2- MQM 72`K�`bB �TT2M� HQ bB ĕ i`Qp�iQ +QKTQ`i� +?2 bB
7�++B�MQ +QKmM[m2 imiiB B NNNN +QM7`QMiBX
mb+B`2 MQM �TT2M� bB i`Qp� HǶ2H2K2MiQ +2`+�iQ bB Tmǁ Qii2M2`2 �M+?2 BM
�Hi`B KQ/B- +QK2 �/ 2b2KTBQ

7Q`x�M/Q BH p�HQ`2 /2H +QMi�iQ`2 B �/ �bbmK2`2 BH p�HQ`2 /BK T2`
7�HbB}+�`2 H� T`BK� +QM/BxBQM2

AM [m2biB B +�bB imii�pB�- pB2M2 T`2;Bm/B+�i� H� H2;;B#BHBi¨ /2H +Q/B+2 2/
�M+?2 KBM�i� H� T`QbbB#BHBi¨ /B 7�`2 �M�HBbB /B +Q``2ii2xx�X S2` [m2biQ
KQiBpQ- bQMQ 7Q`i2K2Mi2 b+QMbB;HB�iBX
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GBM;m�;;BQ * @ AA T�`i2 1b2`+Bi�xBQM2 j

1b2`+BxB T`QTQbiB
S`Q#H2K� R, *�H+QH�`2 BH MmK2`Q /B Q++Q``2Mx2 /B mM p�HQ`2 /�iQ BM mM� b2[m2Mx�
/�i�
ai�iQ BMBxB�H2, &/BK ; E- p�H ; o- +(y) ; oy- Ę- +(E@R) ; oE@R' E > y
ai�iQ }M�H2, &Q++ ; O& D | D 2 (y-E@R) ^ oD 4 o' '

S`Q#H2K� k, *�H+QH�`2 +QMi2KTQ`�M2�K2Mi2 BH K�bbBKQ 2 BH KBMBKQ /B mM�
b2[m2Mx� /�i� /B BMi2`B
ai�iQ BMBxB�H2, &/BK ; E- +(y) ; oy- Ę- +(E@R) ; oE@R' +QM E > y
ai�iQ }M�H2, &K�bbBKQ ; K�tU&oy-Ę-oE@R'V-

KBMBKQ ; KBMU&oy-Ę-oE@R'V'

S`Q#H2K� j, *�H+QH�`2 BH MmK2`Q /B Q++Q``2Mx2 /2H p�HQ`2 K�bbBKQ BM mM�
b2[m2Mx� /B BMi2`B
ai�iQ BMBxB�H2, \ ai�iQ }M�H2, \

S`Q#H2K� 9, *�H+QH�`2 H� K2/B� /B mM� b2[m2Mx� /�i� /B BMi2`B
ai�iQ BMBxB�H2, \ ai�iQ }M�H2, \
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