
S`Q;`�KK�xBQM2 ai�iQ

*Qb� bB BMi2M/2 +QM bi�iQ

mM� T�`iB+QH�`2 +QM};m`�xBQM2 /2HH2 BM7Q`K�xBQMB /B mM� K�++?BM�- +?2
BM [m�H+?2 KQ/Q ǳK2KQ`Bxx�Ǵ H2 +QM/BxBQMB BM +mB bB i`Qp�- 2 +?2
+�K#B� M2H i2KTQ T�bb�M/Q �/ mMǶ�Hi`� +QM};m`�xBQM2- BM 7mMxBQM2
/2B b2;M�HB /ǶBM;`2bbQX
�/ 2b2KTBQ- HQ bi�iQ Tmǁ `�TT`2b2Mi�`2 H� TQbBxBQM2 /2HHǶ�b+2MbQ`2 �/
mM +2`iQ TB�MQ /B mM 2/B}+BQX AM #�b2 �HHQ bi�iQ bB /2i2`KBM� BH KQ/Q
BM +mB HǶ�b+2MbQ`2 bB KmQp2, b2 bB BMi2M/2 �M/�`2 �H i2`xQ TB�MQ 2 +B
i`QpB�KQ �H T`BKQ TB�MQ- Q++Q``2 +?2 HǶ�b+2MbQ`2 b�H;�X
mM bBbi2K� ĕ bi�i27mH b2 ǳ`B+Q`/�Ƕ ;HB 2p2MiB T`2+2/2MiBc H2 BM7Q`K�xBQMB
`B+Q`/�i2 bQMQ +?B�K�i2 HQ bi�iQ /2H bBbi2K�X

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 89 f kNj



S`Q;`�KK�xBQM2 ai�iQ

AH +QM+2iiQ /B bi�iQ

G� bT2+B}+� U�bi`�ii�V /B mM T`Q#H2K� +QMbBbi2 M2HH� /2b+`BxBQM2 /B
mMQ bi�iQ BMBxB�H2 U+?2 /2b+`Bp2 B /�iB /2H T`Q#H2K�V 2 /B mMQ bi�iQ
}M�H2 U+?2 /2b+`Bp2 B `BbmHi�iB �ii2bBVX
aB /2p2 BM/BpB/m�`2 mM� `�TT`2b2Mi�xBQM2 /2;HB Q;;2iiB +QBMpQHiB U2
/mM[m2 /2HHQ bi�iQV /B`2ii�K2Mi2 K�MBTQH�#BH2 /�HHǶ2b2+miQ`2X
lM �H;Q`BiKQ ĕ mM� b2[m2Mx� /B T�bbB 2H2K2Mi�`B +?2- b2 2b2;mBiB-
+QKTQ`i�MQ `BT2imi2 KQ/B}+?2 /2HHQ bi�iQ }MQ �H `�;;BmM;BK2MiQ
/2HHQ bi�iQ }M�H2 /2bB/2`�iQX
G2 �xBQMB /B #�b2 +?2 HǶ2b2+miQ`2 ĕ BM ;`�/Q /B 2z2iim�`2 /2pQMQ
/mM[m2 T`2p2/2`2- i`� H2 �Hi`2- �xBQMB +?2 ?�MMQ +QK2 2z2iiQ
+�K#B�K2MiB /2HHQ bi�iQX
SQbbB�KQ T2Mb�`2 +?2 HQ bi�iQ bB� BH +QMi2MmiQ /2HH� K2KQ`B� 2 +?2 BH
+�K#B�K2MiQ /2HHQ bi�iQ �##B� +QK2 2z2iiQ BH +�K#B�K2MiQ /B �H+mM2
TQbBxBQMB /2HH� K2KQ`B�X

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 88 f kNj



S`Q;`�KK�xBQM2 ai�iQ

lMǶ�bi`�xBQM2 /2HHQ bi�iQ

.�iQ +?2 BH +�H+QHQ T`Q+2/2 �ii`�p2`bQ HǶ2H�#Q`�xBQM2 /2HHQ bi�iQ- bB /2pQMQ
TQi2` 2bT`BK2`2 p�HQ`B /BT2M/2MiB /�HHQ bi�iQX

�bi`�xBQM2 /2H +QM+2iiQ /B ai�iQ
lMQ bi�iQ ĕ mM BMbB2K2 /B �bbQ+B�xBQMB i`� MQKB bBK#QHB+B 2 p�HQ`BX
AM mMQ bi�iQ- �/ Q;MB MQK2 bBK#QHB+Q ĕ �bbQ+B�iQ �H TBɍ mM p�HQ`2X

_�TT`2b2MiB�KQ mM� �bbQ+B�xBQM2 i`� BH MQK2 bBK#QHB+Q t 2/ BH p�HQ`2 p�H
+QM H� MQi�xBQM2 ⌥⌃ ⌅⇧t ; p�H

AH p�HQ`2 /B t /BT2M/2 /�HHQ bi�iQ +Q``2Mi2- +?2 ;HB �bbQ+B� mM T�`iB+QH�`2
p�HQ`2 p�HX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 8e f kNj



S`Q;`�KK�xBQM2 ai�iQ

GQ bi�iQ, 2b2KTB

ai�iB +Q``2iiB
&MQK2 ; �MiQMBQ- +Q;MQK2 ; _QbbB- 2i¨ ; k8'
&BKTQ`iQ ; 0Re8y- i�bbQ ; RyW- BMi2`2bb2 ; 0Re8 '
&� ; k8- # ; j- + ; 8y'

ai�iB MQM +Q``2iiB
&MQK2 ; �MiQMBQ- MQK2 ; S�QHQ- 2i¨ ; k8'
&# ; 98- � ; R8y- # ; Ry'

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 8d f kNj



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

S`BK� BMi`Q/mxBQM2 �H HBM;m�;;BQ *

�##B�KQ pBbiQ +QK2 mM T`Q;`�KK� MQM bB� �Hi`Q +?2 mM �H;Q`BiKQ
+Q/B}+�iQ BM mM HBM;m�;;BQ /B T`Q;`�KK�xBQM2X
S`Q#H2K�, [m�H2 HBM;m�;;BQ b+2;HB2`2 T2` H� +Q/B}+� /B mM �H;Q`BiKQ\

AH HBM;m�;;BQ M�im`�H2 b�`2##2 7�+BHK2Mi2 +QKT`2MbB#BH2 K� MQM ĕ
2b2;mB#BH2 /� mM� K�++?BM�X
AH HBM;m�;;BQ K�++?BM� ĕ 2b2;mB#BH2 K� /B /B{+BH2 +QKT`2MbBQM2X

.m2 `2[mBbBiB 7QM/�K2Mi�HB /B mM [m�HbB�bB HBM;m�;;BQ T2` H� /2b+`BxBQM2
/B �H;Q`BiKB,

/2p2 2bb2`2 T`2+BbQ T2` MQM H�b+B�`2 �/BiQ � /m##B BMi2`T`2i�iBpB
/2p2 2bb2`2 bBMi2iB+Q T2` MQM `2M/2`2 /B{+BH2 H� +QKT`2MbBQM2 /2B
T`Q;`�KKBX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 83 f kNj



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

AH HBM;m�;;BQ M�im`�H2 2 BH HBM;m�;;BQ K�++?BM� bB +QHHQ+�MQ BM TQbBxBQMB
QTTQbi2- bQ//Bb7�+2M/Q mMQ bQHQ /2B `2[mBbBiBX
A HBM;m�;;B /B T`Q;`�KK�xBQM2 �/ �HiQ HBp2HHQ bQMQ T`Q;2ii�iB T`QT`BQ
T2` +QHK�`2 i�H2 /Bp�`BQX
=) bQMQ HBM;m�;;B �/�iiB � +Q/B}+�`2 �H;Q`BiKB Tm` `BK�M2M/Q
+QKT`2MbB#BHBX
G� 7�iB+� /B i`�/m``2 mM T`Q;`�KK� M2H HBM;m�;;BQ K�++?BM� ĕ
�{/�i� � T�`iB+QH�`B T`Q;`�KKB- B +QKTBH�iQ`B- +?2 i`�/m+QMQ
T`Q;`�KKB b+`BiiB M2H HBM;m�;;BQ /B TBɍ �HiQ HBp2HHQ BM T`Q;`�KKB
2[mBp�H2MiB M2H HBM;m�;;BQ K�++?BM�X

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 8N f kNj



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

AH HBM;m�;;BQ *

AMi`Q/m+B�KQ BMBxB�HK2Mi2 HǶBMbB2K2 /B +Qbi`miiB HBM;mBbiB+B +?2
+QbiBimBb+QMQ BH Mm+H2Q /B mM [m�HmM[m2 HBM;m�;;BQ /B T`Q;`�KK�xBQM2
`2�H2- mb�M/Q ;B¨ H� bBMi�bbB /2H *X
a2Mx� 2Mi`�`2 BM 2++2bbBpB /2ii�;HB 7Q`K�HB- M2H T`2b2Mi�`2 H2 MQi�xBQMB
miBHBxx�i2 UbBMi�bbBV /B�KQ �M+?2 mM� /2b+`BxBQM2 BM7Q`K�H2
Ub2K�MiB+�V /B +Bǁ +?2 �++�/2 �H KQK2MiQ /2HHǶ2b2+mxBQM2 BM
+Q``BbTQM/2Mx� /2B p�`B +Qbi`miiBX

AH HBM;m�;;BQ +QMiB2M2 +Qbi`miiB T2`,
`�TT`2b2Mi�`2 b2KTHB+B +�H+QHB �ii`�p2`bQ H2 +QKmMB QT2`�xBQMB
HQ;B+Qf�`BiK2iB+?2 U2bT`2bbBQMBV
KQ/B}+�`2 H2 �bbQ+B�xBQMB M2HHQ bi�iQ U�bb2;M�K2MiQ 2 BM;`2bbQV
+QMi`QHH�`2 HǶQ`/BM2 /B 2b2+mxBQM2 /2HH2 �xBQMB U+QMi`QHHQV
7Q`MB`2 B `BbmHi�iB UT`Q/mxBQM2 BM mb+Bi� /2HHQ bi�iQ }M�H2V

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



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

1bT`2bbBQMB
AH `mQHQ /2HH2 2bT`2bbBQMB ĕ [m2HHQ /B /2MQi�`2 p�HQ`B U/BTX /�HHQ bi�iQVX

1bT`2bbBQMB LmK2`B+?2
AH HBM;m�;;BQ +QMb2Mi2 /B `�TT`2b2Mi�`2 b2KTHB+B +�H+QHB �H;2#`B+B-
�ii`�p2`bQ H2 mbm�HB 2bT`2bbBQMB +Qbi`mBi2 � T�`iB`2 /�B p�HQ`B MmK2`B+B 2
/�HH2 QT2`�xBQMB /B

bQKK� Y
bQii`�xBQM2 @
T`Q/QiiQ  
/BpBbBQM2 BMi2`� f
KQ/mHQ Q `2biQ /2HH� /BpBbBQM2 BMi2`� WX

AH bB;MB}+�iQ /B mMǶ2bT`2bbBQM2 ĕ BH bmQ p�HQ`2 Qii2MmiQ b2+QM/Q H2
mbm�HB `2;QH2 /B +�H+QHQX
1b2KTBQ,

BH p�HQ`2 /B j ⇤ 8+ e ĕ kR
BH p�HQ`2 /B j ⇤ (8+ e) ĕ jj

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



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

1bT`2bbBQMB U+QMiXV

PHi`2 �B p�HQ`B MmK2`B+B- H2 2bT`2bbBQMB TQbbQMQ +QMi2M2`2 MQKB bBK#QHB+B, BH
+�H+QHQ /B mMǶ2bT`2bbBQM2 +?2 +QMiB2M2 mM MQK2 bBK#QHB+Q t /BT2M/2 /�HHQ
bi�iQ- 2 T`2+Bb�K2Mi2 /�H p�HQ`2 �bbQ+B�iQ �H MQK2 t M2HHQ bi�iQX
1b2KTBQ,
BH p�HQ`2 /B j ⇤ (8+ t) ĕ

jj BM mMQ bi�iQ +?2 +QMiB2M2 HǶ�bbQ+B�xBQM2 t ; e
R3 BM mMQ bi�iQ +?2 +QMiB2M2 HǶ�bbQ+B�xBQM2 t ; R

:HB QT2`�iQ`B TQbbB2/QMQ `2;QH2 /B T`2+2/2Mx2 +?2 /2i2`KBM�MQ +QK2
�ppB2M2 H� p�Hmi�xBQM2 /2HH2 2bT`2bbBQMBX *QK2 M2HHǶ�`BiK2iB+� i`�/BxBQM�H2-
Y 2 @ ?�MMQ HQ bi2bbQ ;`�/Q /B T`BQ`Bi¨- BM72`BQ`2 � [m2HHQ /B  -f 2 WX

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



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

1bT`2bbBQMB U+QMiXV

1bT`2bbBQMB "QQH2�M2
aB TQbbQMQ `�TT`2b2Mi�`2 +QM/BxBQMB Qpp2`Q 2bT`2bbBQMB BH +mB p�HQ`2 ĕ
mM p�HQ`2 /B p2`Bi¨ Ui`m2 Q 7�Hb2VX
G2 +QM/BxBQMB bQMQ +Qbi`mBi2 �ii`�p2`bQ H2 mbm�HB QT2`�xBQMB /B
+QM7`QMiQ U44- ! =- <- >- <=- >=V 2- +QK2 M2H +�bQ /2HH2
2bT`2bbBQMB �`BiK2iB+?2- BH HQ`Q p�HQ`2 Tmǁ /BT2M/2`2 /�HHQ bi�iQX
1b2KTBQ, BH p�HQ`2 /B v44tYR ĕ

i`m2 BM mMQ bi�iQ +?2 +QMiB2M2 H2 �bbQ+B�xBQMB t ; 8 2 v ; e
7�Hb2 BM mMQ bi�iQ +?2 +QMiB2M2 H2 �bbQ+B�xBQMB t ; 8 2 v ; N

*QM/BxBQMB TBɍ +QKTH2bb2 TQbbQMQ 2bb2`2 +Qbi`mBi2 �ii`�p2`bQ QT2`�iQ`B
HQ;B+B [m�HB M2;�xBQM2 UbBK#QHQ !V- +QM;BmMxBQM2 UbBK#QHQ &&V 2
/Bb;BmMxBQM2 UbBK#QHQ ||VX

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



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

1bT`2bbBQMB U+QMiXV

aB;MB}+�iQ /B ! @ BH p�HQ`2 /B p2`Bi¨ /B ! S ĕ
i`m2 b2 BH p�HQ`2 /B p2`Bi¨ /B S ĕ 7�Hb2
7�Hb2 b2 BH p�HQ`2 /B p2`Bi¨ /B S ĕ i`m2

aB;MB}+�iQ /B && @ BH p�HQ`2 /B p2`Bi¨ /B S && Z ĕ
i`m2 b2 B p�HQ`B /B p2`Bi¨ /B S 2 Z bQMQ 2Mi`�K#B i`m2
7�Hb2 �Hi`BK2MiB
a2 S ĕ 7�Hb2 bB `2biBimBb+2 7�Hb2 b2Mx� p�Hmi�`2 Z

aB;MB}+�iQ /B || @ BH p�HQ`2 /B p2`Bi¨ /B S || Z ĕ
7�Hb2 b2 B p�HQ`B /B p2`Bi¨ /B S 2 Z bQMQ 2Mi`�K#B 7�Hb2
i`m2 �Hi`BK2MiB
a2 S ĕ i`m2 bB `2biBimBb+2 i`m2 b2Mx� p�Hmi�`2 Z

|| �M/ && ?�MMQ HQ bi2bbQ ;`�/Q /B T`BQ`Bi¨- BM72`BQ`2 � [m2HHQ /B !

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 e9 f kNj



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

1b2KTBQ,
AH p�HQ`2 /B Uv >= tV &&Ut > 8V ĕ

@ i`m2 BM mMQ bi�iQ +?2 +QMiB2M2 H2 �bbQ+B�xBQMB t ; R8 2 v ; jy
@ 7�Hb2 BM mMQ bi�iQ +?2 +QMiB2M2 H2 �bbQ+B�xBQMB t ; j 2 v ; jy

AH p�HQ`2 /B Uv >= tV || Ut > 8V ĕ
@ i`m2 BM mMQ bi�iQ +?2 +QMiB2M2 H2 �bbQ+B�xBQMB t ; k 2 v ; jy
@ 7�Hb2 BM mMQ bi�iQ +?2 +QMiB2M2 H2 �bbQ+B�xBQMB t ; j 2 v ; R

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 e8 f kNj



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

h�pQH2 /B p2`Bi¨ /2B T`BM+BT�HB QT2`�iQ`B HQ;B+B

T [ ¬T T ^ [ T _ [ T ) [ T () [ T ( [
6 6 h 6 6 h h h
6 h h 6 h h 6 6
h 6 6 6 h 6 6 h
h h 6 h h h h h

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



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

GQ bi�iQ 2 H2 p�`B�#BHB

GQ bi�iQ `�TT`2b2Mi� BH +QMi2MmiQ UKQ/B}+�#BH2V /2HH� K2KQ`B�X
lM� TQbBxBQM2 /2HH� K2KQ`B�- /2biBM�i� � +QMi2M2`2 /�iB- bB B/2MiB}+� +QM
mM� p�`B�#BH2 G2 p�`B�#BHB /mM[m2 `�TT`2b2Mi�MQ- M2B T`Q;`�KKB- H2
�bbQ+B�xBQMB /2HHQ bi�iQ
=) +7X t ; p�H BMi`Q/QiiQ T`BK�
AH p�HQ`2 /B t /BT2M/2 /�HHQ bi�iQ +Q``2Mi2- +?2 ;HB �bbQ+B� mM T�`iB+QH�`2
p�HQ`2 p�HX
G2 �bbQ+B�xBQMB TQbbQMQ 2bb2`2 KQ/B}+�i2

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



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

S`Q;`�KK�xBQM2 BKT2`�iBp� 2 KQ/B}+� /2HHQ bi�iQ

L2HH� T`Q;`�KK�xBQM2 BKT2`�iBp�- H� +QKTmi�xBQM2 pB2M2 /2b+`Bii� BM
i2`KBMB /B bi�iQ /B T`Q;`�KK�X
AH `mQHQ /2HH2 Bbi`mxBQMB UABV ĕ [m2HHQ /B KQ/B}+�`2- +QM H� HQ`Q
2b2+mxBQM2- HQ bi�iQX

ai�iQBM AR...AM ai�iQR ARAk...AM ai�iQk ... ai�iQM�R ARAk...AM ai�iQ7BM

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 e3 f kNj



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

JQ/B}+� /2HHQ bi�iQ, �aa1:L�J1LhP

lM� /2HH2 Bbi`mxBQMB +?2 +QMb2MiQMQ /B `�TT`2b2Mi�`2 KQ/B}+?2 /B
bi�iQ ĕ HǶ�bb2;M�K2MiQX
GǶ�bb2;M�K2MiQ +QMb2Mi2 /B +�K#B�`2 mMǶ�bbQ+B�xBQM2 M2HHQ bi�iQ-
Qpp2`Q BH p�HQ`2 �bbQ+B�iQ M2HHQ bi�iQ �/ mM MQK2 bBK#QHB+QX
lb2`2KQ T2` HǶ�bb2;M�K2MiQ H� b2;m2Mi2 MQi�xBQM2⇤⇥ ��t = 2tTc
/Qp2 t ĕ mM MQK2 bBK#QHB+Q UH� p�`B�#BH2 BM *V 2 2tT mM� 2bT`2bbBQM2X
GǶ2b2+mxBQM2 /2HHǶ�bb2;M�K2MiQ t = 2tTc +QMbBbi2 M2H
UBV +�H+QH�`2 BH p�HQ`2- bB� 2bbQ p�H- /2HHǶ2bT`2bbBQM2 2tT
UBBV BMi`Q/m``2 M2HHQ bi�iQ HǶ�bbQ+B�xBQM2 t ; p�H
aB MQiB +?2 UBBV +QKTQ`i� H� `BKQxBQM2 /�HHQ bi�iQ /2HH� 2p2Mim�H2
�bbQ+B�xBQM2 ;B¨ T`2b2Mi2 T2` t UbB T�`H� � [m2biQ T`QTQbBiQ /B
�bb2;M�K2MiQ /Bbi`miiBpQVX

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



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

�aa1:L�J1LhP, 2b2KTB

o2/B�KQ �H+mMB 2b2KTB- BM/B+�M/Q HQ bi�iQ T`BK� 2 /QTQ HǶ2b2+mxBQM2
/2;HB �bb2;M�K2MiB T`QTQbiBX G2 �bbQ+B�xBQMB KQ/B}+�i2 M2HHQ bi�iQ
}M�H2 bQMQ 2pB/2MxB�i2 BM p2`/2X

ai�iQ BMBxB�H2 �bb2;M�K2MiQ ai�iQ 6BM�H2
& t ; Ry- v ; ky' t = 8c & t ; 8- v ; ky'
& t ; Ry- v ; ky' t = v kc & t ; 9y- v ; ky'
& t ; Ry- v ; ky' t = tYRc & t ; RR- v ; ky'

aB MQiB +QK2- M2H i2`xQ 2b2KTBQ- HQ bi2bbQ MQK2 bBK#QHB+Q t ;BQ+?B mM
/mTHB+2 `mQHQ,

@ � /2bi`� /2H bBK#QHQ = BM/B+� mM p�HQ`2 UBH p�HQ`2 �bbQ+B�iQ �/ t M2HHQ
bi�iQ BMBxB�H2V

@ � bBMBbi`� /2H bBK#QHQ = BM/B+� HǶ�bbQ+B�xBQM2 /� KQ/B}+�`2 M2HHQ bi�iQ
� b2;mBiQ /2HHǶ�bb2;M�K2MiQX

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



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

JQ/B}+� /2HHQ bi�iQ, ALSlh
G� b2+QM/� Bbi`mxBQM2 /B KQ/B}+� /2HHQ bi�iQ +QMb2Mi2 /B �+[mBbB`2
p�HQ`B /�H KQM/Q 2bi2`MQ �H KQK2MiQ /2HHǶ2b2+mxBQM2X G� MQi�xBQM2 ĕ⌥⌃ ⌅⇧b+�M7UXXX-�tVc
/Qp2 t BM/B+� mM MQK2 bBK#QHB+Q- /B +mB �t `�TT`2b2Mi� HǶBM/B`BxxQ BM
K2KQ`B�- 2 BM XXX i`Qp2`2KQ H� bi`BM;� mb�i� T2` BH +QMi`QHHQ /2H
7Q`K�iQ U�bT2iiB bm +mB iQ`M2`2KQ BM b2;mBiQVX
GǶ2b2+mxBQM2 +QMbBbi2 M2H,
UBV �+[mBbB`2 mM MmQpQ p�HQ`2- bB� 2bbQ p�H U[m�M/Q pB2M2 2b2;mBi� BH

T`Q;`�KK� bB K2ii2 BM �ii2b� +?2 HǶmi2Mi2 BKK2ii� mM p�HQ`2XV
UBBV AMi`Q/m``2 M2HHQ bi�iQ HǶ�bbQ+B�xBQM2 t ; p�H
*QK2 M2H +�bQ /2HHǶ�bb2;M�K2MiQ- BH TmMiQ UBBV +QKTQ`i� H� `BKQxBQM2
/�HHQ bi�iQ /2HHǶ2p2Mim�H2 �bbQ+B�xBQM2 ;B¨ T`2b2Mi2 T2` BH MQK2
bBK#QHB+Q Up�`B�#BH2 BM *V t
G� T`2b2Mx� /B i�H2 Bbi`mxBQM2 T2`K2ii2 /B /2b+`Bp2`2 �H;Q`BiKB ;2M2`�HB
BM +mB MQM imiiB B /�iB bQMQ MQiB � T`BQ`B- K� HQ b�`�MMQ bQHQ �H
KQK2MiQ /2HHǶ2b2+mxBQM2X

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



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

Abi`mxBQMB /B +QMi`QHHQ, a1Zl1Lw�
L2;HB 2b2KTB pBbiB BM T`2+2/2Mx� ;HB �H;Q`BiKB bQMQ bi�iB /2b+`BiiB +QK2
b2[m2Mx2 /B T�bbB 2H2K2Mi�`B /2H iBTQ
S�bbQ RX �xBQM2 R
S�bbQ kX �xBQM2 k
Ę

�##B�KQ miBHBxx�iQ mM� bQ`i� /B MmK2`�xBQM2 T2` BM/B+�`2 HǶQ`/BM2 /B
2b2+mxBQM2 /2HH2 p�`B2 �xBQMB, T`BK� �xBQM2 R TQB �xBQM2 k TQB XXXX
L2H HBM;m�;;BQ +?2 biB�KQ BMi`Q/m+2M/Q- 2 BM *- mM� b2[m2Mx� /B
�xBQMB pB2M2 `�TT`2b2Mi�i� K2/B�Mi2 mM #HQ++Q#

"

 

!

&
Bbi`mxBQM2 R
Bbi`mxBQM2 k
Ę
Bbi`mxBQM2 M
'

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



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

a1Zl1Lw� U+QMiXV

a+`Bp2`2KQ /mM[m2
&
Bbi`mxBQM2 R
Bbi`mxBQM2 k
Ę
'

�/ BM/B+�`2 +?2 HǶQ`/BM2 /B 2b2+mxBQM2 /2B bBM;QHB T�bbB ĕ [m2HHQ i2bim�H2
/2H T`Q;`�KK�X
aB MQiB +?2 Q;MB Bbi`mxBQM2 pB2M2 2b2;mBi� � T�`iB`2 /�HHQ bi�iQ
`BbmHi�Mi2 /�HHǶ2b2+mxBQM2 /2HHǶBbi`mxBQM2 +?2 H� T`2+2/2 M2HH� b2[m2Mx�X
�bb2;M�K2MiQ 2 BM;`2bbQ bQMQ Bbi`mxBQMB b2KTHB+B BH #HQ++Q ĕ
mMǶBbi`mxBQM2 +QKTQbi�X

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



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

a1Zl1Lw�, 2b2KTB

ai�iQ BMBxB�H2 a2[m2Mx� ai�iQ 6BM�H2
& t ; Ry- v ; ky' & t = 8c t = tYvc ' & t ; k8- v ; ky'
& t ; Ry- v ; ky' & t = tYRc v = tYRc ' & t ; RR- v ; Rk'
& t ; Ry- v ; ky' & t = tYvc v = tYvc ' & t ; jy- v ; 8y'

AM imiiB ;HB 2b2KTB- HQ bi�iQ }M�H2 bB QiiB2M2 /�HHǶ2b2+mxBQM2 /2H
b2+QM/Q �bb2;M�K2MiQ M2HHQ bi�iQ BMi2`K2/BQ `BbmHi�Mi2
/�HHǶ2b2+mxBQM2 /2H T`BKQ �bb2;M�K2MiQX
�/ 2b2KTBQ- M2H i2`xQ +�bQ,

ai�iQ BMBxB�H2 S`BK� Bbi`mxBQM2 ai�iQ AMi2`K2/BQ
& t ; Ry- v ; ky' t = tYvc & t ; jy- v ; ky'
ai�iQ BMi2`K2/BQ a2+QM/� Bbi`mxBQM2 ai�iQ 6BM�H2

& t ; jy- v ; ky' v = tYvc & t ; jy- v ; 8y'

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 d9 f kNj



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

Abi`mxBQMB /B +QMi`QHHQ, *PL.AwAPL�G1
S2`K2ii2 /B /2i2`KBM�`2 HǶ�xBQM2 /� BMi`�T`2M/2`2 � b2+QM/� /2H
p2`B}+�`bB Q K2MQ /B mM� +QM/BxBQM2X G� MQi�xBQM2 miBHBxx�i� ĕ H�
b2;m2Mi2 ⌥⌃ ⌅⇧B7 U+QM/BxBQM2V Bbi`mxBQM2R 2Hb2 Bbi`mxBQM2k
/Qp2 +QM/BxBQM2 BM/B+� mM� 2bT`2bbBQM2 #QQH2�M�- 2 Bbi`mxBQM2R
Bbi`mxBQM2k bQMQ Bbi`mxBQMB Ub2KTHB+B Q +QKTQbi2VX
GǶ2b2+mxBQM2 /2H +QM/BxBQM�H2 B7 U*V aR 2Hb2 ak +QMbBbi2 M2H
UBV *�H+QH�`2 BH p�HQ`2- bB� 2bbQ p�H- /2HHǶ2bT`2bbBQM2 #QQH2�M� *
UBBV 1b2;mB`2 aR b2 p�H ĕ i`m2- 2b2;mB`2 ak b2 p�H ĕ 7�Hb2X
aB MQiB +?2 H� T`2b2Mx� /2HHǶBbi`mxBQM2 +QM/BxBQM�H2 MQM ĕ BM +QM~BiiQ
+QM BH `2[mBbBiQ /B MQM �K#B;mBi¨ /2;HB �H;Q`BiKB, HǶ�xBQM2 /�
BMi`�T`2M/2`2 ĕ mMBpQ+�K2Mi2 /2i2`KBM�i� /�H p�HQ`2 /B p2`Bi¨ /2HH�
+QM/BxBQM2 UM2HHQ bi�iQ /�iQV 2 /mM[m2 HǶ2b2+miQ`2 MQM /2p2 b+2;HB2`2X
SQbbB�KQ �M+?2 �p2`2 B7 �MMB/�iB UBM +�b+�i�V [m�M/Q HǶBbi`mxBQM2 /2H
`�KQ i?2M Q 2Hb2 ĕ mMǶBbi`mxBQM2 B7 Q B7@2Hb2X

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 d8 f kNj



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

*PL.AwAPL�G1, 2b2KTB

ai�iQ BMBxB�H2 *QM/BxBQM�H2 ai�iQ 6BM�H2
B7 Ut > vV

x = tc
2Hb2 x = vc

& t ; Ry- v ; ky' & t ; Ry- v ; ky- x ; ky'

& t ; Ry- v ; 8' & t ; Ry- v ; 8- x ; Ry'

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



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

Inizio/
Fine

Istruzione

Input/
Output	

Cond	

Diagrammi	di	flusso:	forme	

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



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

Istr1

Cond	

if	cond	istr1	else	istr2	

Istr2

vera falsa

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 d3 f kNj



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

Abi`mxBQMB /B +QMi`QHHQ, *PL.AwAPL�G1 UkV

1bBbi2 �M+?2 mMǶBbi`mxBQM2 B7@2Hb2 BM +mB K�M+� H� T�`i2 2Hb2- M2HH�
[m�H2 b2 H� +QM/BxBQM2 ĕ p2`�- pB2M2 2b2;mBi� HǶBbi`mxBQM2- �Hi`BK2MiB
MQM bB 7� MB2Mi2 ⌥⌃ ⌅⇧B7 U+QM/BxBQM2V Bbi`mxBQM2R
1bBbi2 BMQHi`2 mM� b2H2xBQM2 � TBɍ pB2 Up2/B brBi+?VX

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



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

Ai2`�xBQM2 /2i2`KBM�i� 2 BM/2i2`KBM�i�

G2 Bbi`mxBQMB Bi2`�iBp2 T2`K2iiQMQ /B `BT2i2`2 /2i2`KBM�i2 �xBQMB TBɍ
pQHi2,

mM MmK2`Q /B pQHi2 }bb�iQ =) Bi2`�xBQM2 /2i2`KBM�i�
1b2KTBQ,
7�B mM ;B`Q /2H T�`+Q /B +Q`b� T2` Ry pQHi2

}M+?ĕ mM� +QM/BxBQM2 `BK�M2 p2`� =) Bi2`�xBQM2 BM/2i2`KBM�i�
1b2KTBQ,
7BM+?ö MQM b2B b�xBQ
T`2M/B mM� +BHB2;B� /�H TB�iiQ 2 K�M;B�H�

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 3y f kNj



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

Abi`mxBQMB /B +QMi`QHHQ, _AS1hAwAPL1

*QMb2Mi2 /B `BT2i2`2 HǶ2b2+mxBQM2 /B mM� Bbi`mxBQM2 UQ b2[m2Mx� /B
Bbi`mxBQMBV }MQ �H p2`B}+�`bB /B mM� +2`i� +QM/BxBQM2 U+7`X 2b2KTBQ /2H
+�H+QHQ /2H T`Q/QiiQ i`� /m2 MmK2`BVX⌥⌃ ⌅⇧r?BH2 U+QM/BxBQM2V Abi`mxBQM2
/Qp2 +QM/BxBQM2 BM/B+� mM� 2bT`2bbBQM2 #QQH2�M�X
h2`KBMQHQ;B�, BM r?BH2 U*V a - H� +QM/BxBQM2 * ĕ /2ii� ;m�`/B� 2
HǶBbi`mxBQM2 a ĕ /2ii� +Q`TQ U/2H +B+HQVX
GǶ2b2+mxBQM2 /B r?BH2 U*V a +QMbBbi2 M2H
UBV *�H+QH�`2 BH p�HQ`2- bB� 2bbQ p�H- /2HHǶ2bT`2bbBQM2 #QQH2�M� *
UBBV a2 p�H ĕ 7�Hb2- i2`KBM�`2 HǶ2b2+mxBQM2X
UBBBV a2 p�H ĕ i`m2- 2b2;mB`2 a 2 `BT2i2`2 /�H TmMiQ UBVX

LQi�, b2 +QM/BxBQM2 ĕ 7�Hb� �HHǶBMBxBQ- BH +B+HQ MQM 7� MmHH�X

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 3R f kNj



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

_AS1hAwAPL1
1b2KTBQ, _B7Q`KmH�xBQM2 /2H T�bbQ 9 /2HHǶ�H;Q`BiKQ T2` BH T`Q/QiiQ
Up2`bBQM2 kV,

r?BH2 U#>yV
&
+ = +Y�c
# = #@Rc

'
AMimBiBp�K2Mi2- HǶ2b2+mxBQM2 /B

r?BH2 U;m�`/B�V +Q`TQ
+Q``BbTQM/2 �HHǶ2b2+mxBQM2 /B mM� b2[m2Mx� /2H iBTQ

& +Q`TQ +Q`TQ +Q`TQ XXX +Q`TQ XXX'
AM i�H2 b2[m2Mx�- Q;MB `BT2iBxBQM2 /2HHǶBbi`mxBQM2 +Q`TQ pB2M2 /2ii�
Bi2`�xBQM2 /2H +B+HQX
AM ;2M2`�H2- MQM ĕ TQbbB#BH2 /2i2`KBM�`2 � T`BQ`B BH MmK2`Q /B Bi2`�xBQMB
U+?2 Tmǁ �M+?2 2bb2`2 y M2H +�bQ BM +mB H� ;m�`/B� bB� 7�Hb� M2HHQ bi�iQ
BMBxB�H2V- /BT2M/2 /�H p2`B}+�`bB /2HH� ;m�`/B�X

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 3k f kNj



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

_AS1hAhAoP, 2b2KTB

r?BH2 U#>yV
&
+ = +Y�c
# = #@Rc

'
ai�iQ BMBxB�H2 ai�iQ BMi2`K2/BQ ai�iQ 6BM�H2

& � ; j- # ; k- + ; y' & � ; j- # ; R- + ; j' & � ; j- # ; y- + ; e'
r?BH2 UbQKK�<ReV
&
bQKK� = bQKK�Y�c

'
ai�iQ BMBxB�H2 ai�iQ BMi2`K2/BQ ai�iQ 6BM�H2

& � ; N- bQKK� ; y' & � ; N- bQKK� ; N' & � ; N- bQKK� ; R3'

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 3j f kNj



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

_AS1hAwAPL1

GǶ�bT2iiQ TBɍ +`BiB+Q ĕ BH 7�iiQ +?2 HǶ2b2+mxBQM2 /B mM +B+HQ Tmǁ 2bb2`2
7QMi2 /B MQM i2`KBM�xBQM2 /2HHǶ2b2+mxBQM2 /2HHǶBMi2`Q �H;Q`BiKQX

r?BH2 Uj>yV t = yc
lM +B+HQ bBz�iiQ T`QpQ+� H� MQM i2`KBM�xBQM2 /2HHǶ2b2+mxBQM2- /�H
KQK2MiQ +?2 BH p�HQ`2 /B p2`Bi¨ /2HH� ;m�`/B� ĕ b2KT`2 i`m2 2 /mM[m2
HǶ2b2+mxBQM2 +Q``BbTQM/2 �/ mM� b2[m2Mx� BM}MBi�

t = yc t = yc ĘĘc t = yc ĘĘ
Ĕ +QKTBiQ /B +?B /2}MBb+2 HǶ�H;Q`BiKQ �bbB+m`�`2 +?2 B +B+HB T`2b2MiB
MQM /B�MQ HmQ;Q � MQM i2`KBM�xBQM2X
G� T`�iB+� T`Q;`�KK�iBp�- 2/ BH #mQM b2MbQ- bm;;2`Bb+QMQ �/ 2b2KTBQ
/B miBHBxx�`2 +B+HB BM +mB,

@ BH p�HQ`2 /B p2`Bi¨ /2HH� ;m�`/B� /BT2M/2 /�HHQ bi�iQc
@ HǶ2b2+mxBQM2 /2H +Q`TQ +QKTQ`i� KQ/B}+?2 /B �bbQ+B�xBQMB M2HHQ bi�iQ
/�HH2 [m�HB /BT2M/2 BH p�HQ`2 /B p2`Bi¨ /2HH� ;m�`/B�X

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 39 f kNj



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

_AS1hAwAPL1

G2 BM/B+�xBQMB �TT2M� pBbi2 MQM bQMQ imii�pB� bm{+B2MiB � ;�`�MiB`2 H�
i2`KBM�xBQM2 /2HHǶ2b2+mxBQM2X aB +QMbB/2`B �/ 2b2KTBQ BH +B+HQ,

r?BH2 Ut>yV t = tYRc
+?2 bQ//Bb7� 2Mi`�K#B B `2[mBbBiB `B+?B2biB- K� +?2 Tmǁ MQM i2`KBM�`2
M2H +�bQ BM +mB p2M;� 2b2;mBiQ � T�`iB`2 /� mMQ bi�iQ /Qp2 BH p�HQ`2
�bbQ+B�iQ �H MQK2 t ĕ mM p�HQ`2 TQbBiBpQX
� T�`iB`2 /�;HB �MMB Ƕdy bQMQ bi�iB bpBHmTT�iB /2B K2iQ/B 7Q`K�HB T2` H�
p2`B}+� /B +Q``2ii2xx� /B T`Q;`�KKB- +?2 +QKT`2M/QMQ i2+MB+?2 T2` H�
/BKQbi`�xBQM2 7Q`K�H2 /B T`QT`B2i¨ /B i2`KBM�xBQM2 /2B +B+HBX

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 38 f kNj



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

Abi`mxBQM2 7Q`

Zm�M/Q BH MmK2`Q /B `BT2iBxBQMB M2+2bb�`B2 MQM ĕ MQiQ �H KQK2MiQ /2HH�
b+`Biim`� /2H T`Q;`�KK� bB Tmǁ `B+Q``2`2 �H 7Q`✏

�
�
�

7Q` UBbi`@Rc 2bT`@kc Bbi`@jV
Bbi`mxBQM2

Bbi`@R b2`p2 � BMBxB�HBxx�`2 BH +QMi�iQ`2 Q p�`B�#BH2 /B +QMi`QHHQ
2bT`@k ĕ H� p2`B}+� /B }M2 +B+HQ, bB p2`B}+� b2 H� p�`B�#BH2 /B +QMi`QHHQ
?� `�;;BmMiQ mM HBKBi2 T`2}bb�iQ
Bbi`@j b2`p2 �/ �;;BQ`M�`2 H� p�`B�#BH2 /B +QMi`QHHQ �HH� }M2 /2H +Q`TQ
/2H +B+HQ
Bbi`mxBQM2 ĕ BH +Q`TQ /2H +B+HQ

�/ 2b2KTBQ, 7Q` UB 4 Rc B <4 Ryc B4BYRV t 4 tYRc

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 3e f kNj



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

6P_, 2b2KTB

r?BH2 U#>yV
&
+ = +Y�c
# = #@Rc

'
Tmǁ 2bb2`2 `2bQ /�HHǶ2[mBp�H2Mi2 T`Q;`�KK� +QM BH 7Q`

7Q` UB 4 yc B < #c B4BYRV
&
+ = +Y�c

'
/Qp2 B ĕ H� p�`B�#BH2 /B +QMi`QHHQ +?2 +QMi� [m�Mi2 pQHi2 /Q##B�KQ
bQKK�`2 �X

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 3d f kNj



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

Abi`mxBQM2 /Q@r?BH2

L2HHǶBbi`mxBQM2 r?BH2 H� +QM/BxBQM2 pB2M2 +QMi`QHH�i� �HHǶBMBxBQ /B Q;MB
Bi2`�xBQM2X
GǶBbi`mxBQM2 /Q@r?BH2 ĕ bBKBH2 �HHǶBbi`mxBQM2 r?BH2- K� H� +QM/BxBQM2
pB2M2 +QMi`QHH�i� �HH� }M2 /B Q;MB Bi2`�xBQM2⌫

�



�
/Q

Bbi`mxBQM2
r?BH2 U2bT`2bbBQM2Vc

GǶBbi`mxBQM2 ĕ b2K�MiB+�K2Mi2 2[mBp�H2Mi2 �
Bbi`mxBQM2
r?BH2 U2bT`2bbBQM2V
Bbi`mxBQM2

=) mM� Bi2`�xBQM2 pB2M2 2b2;mBi� +QKmM[m2X

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 33 f kNj



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

Cond

while cond istr

Istr

falsa

vera

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 3N f kNj



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

Cond

for (istr1: cond; istr2) istr;

Istr

falsa

vera

Istr1

Istr2

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



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

Cond	

do	istr	while	cond		

Istr

falsa vera

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



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

Abi`mxBQMB /B mb+Bi�, PlhSlh

S2`K2ii2 /B `2M/2`2 pBbB#BH2 �HHǶ2bi2`MQ H� T�`i2 /2bB/2`�i� /2HHQ bi�iQX
G� MQi�xBQM2 miBHBxx�i� ĕ ⌥⌃ ⌅⇧T`BMi7UXXX-tVc
/Qp2 t BM/B+� mM MQK2 bBK#QHB+Q 2 BM XXX i`Qp2`2KQ H� bi`BM;� mb�i�
T2` BH +QMi`QHHQ /2H 7Q`K�iQ U�bT2iiB bm +mB iQ`M2`2KQVX
GǶ2b2+mxBQM2 /B [m2bi� Bbi`mxBQM2 +QMbBbi2 M2H,
UBV _2+mT2`�`2 BH p�HQ`2- bB� 2bbQ p�H- �bbQ+B�iQ M2HHQ bi�iQ �H MQK2

bBK#QHB+Q tX
UBBV S`Q/m``2 BM mb+Bi� i�H2 p�HQ`2X
Zm2bi� QT2`�xBQM2 MQM +QKTQ`i� H� KQ/B}+� /2HHQ bi�iQX L2B
HBM;m�;;B /B T`Q;`�KK�xBQM2 `2�HB- HǶ2b2+mxBQM2 /2HH2 QT2`�xBQMB /B
mb+Bi� T`Q/m+2 /B bQHBiQ H� pBbm�HBxx�xBQM2 /B p�HQ`B bm bmTTQ`iB }bB+B
[m�HB pB/2Q- bi�KT�MiB 2i+X

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



S`Q;`�KK�xBQM2 S`BK� BMi`Q/mxBQM2 �H *

S`Q;`�KK�xBQM2 bi`miim`�i�

aB T�`H� /B T`Q;`�KK�xBQM2 bi`miim`�i� b2 bB miBHBxx�MQ bQHQ H2 b2;m2MiB
bi`miim`2 U+QM+�i2M�i2 BM b2[m2Mx� Q �MMB/�i2 mM� /2Mi`Q HǶ�Hi`�- K� MQM
BMi`2++B�i2 i`� HQ`QV- T2` �Hi2`�`2 BH ~mbbQ /2H +QMi`QHHQ,

b2[m2MxB�H2
+QM/BxBQM�H2
Bi2`�iBp�

Ĕ bi�iQ /BKQbi`�iQ +?2 [m2bi2 i`2 bi`miim`2 bQMQ bm{+B2MiB T2` 2bT`BK2`2
mM [m�HbB�bB �H;Q`BiKQX AMQHi`2 +B T2`K2iiQMQ /B,

b+`Bp2`2 T`Q;`�KKB 7�+BHK2Mi2 H2;;B#BHB 2 KQ/B}+�#BHB- 2 /B
2pBi�`2 HǶmbQ /2HH� T`Q;`�KK�xBQM2 � b�HiB U;Q iQV +?2 Tmǁ TQ`i�`2 �
[m2HHQ +?2 bB /2}MBb+2 /BbT`2;B�iBp�K2Mi2 bT�;?2iiB +Q/2- mM�
T`Q;`�KK�xBQM2 +?2 TQ`i� �/ mM� bi`miim`� /B +QMi`QHHQ /2H ~mbbQ
+QKTH2bb� 2 TQ+Q +QKT`2MbB#BH2X
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�ii`B#miB �H;Q`BiKB

�ii`B#miB /2;HB �H;Q`BiKB

lM �H;Q`BiKQ /2p2 2bb2`2,
+Q``2iiQ- Qpp2`Q /2p2 7Q`MB`2 mM `BbmHi�iQ +Q``2iiQc
+QKTQbiQ +QM B +Qbi`miiB TBɍ QTTQ`imMBc
/B 7�+BH2 +QKT`2MbBQM2- T2` 7�pQ`B`2 H� K�Mmi2MxBQM2 /2B T`Q;`�KKBc
TQbbB#BHK2Mi2 2H2;�Mi2c
2{+B2Mi2 BM i2`KBMB /B i2KTQ U[m�MiQ H�pQ`Q Q Bbi`mxBQMB Q++Q``QMQV 2
/B bT�xBQ U[m�Mi� K2KQ`B� bB Q++mT�VX aQHBi�K2Mi2 HǶ2{+B2Mx� bB
KBbm`� BM i2`KBMB /B Q`/BM2 /B ;`�M/2xx�X
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