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0LQGHQ�W|UWpQHOPL�NRUV]DN�IHMO�GpVpQHN�PHJYDQ�D�PDJD�KDMWyHUHMH��0tJ�D�;,;��V]i]DGEDQ

D�WXGRPiQ\�HO�UHKDODGiViW�HJ\pUWHOP&HQ�D�YDV~WL�N|]OHNHGpV�UREEDQiVV]HU&�HOWHUMHGpVH�KDWRWWD�iW

(évente átlagosan 10.000 km hosszágban építettek új vasútvonalakat), addig jelen korunkban a
PLNURHOHNWURQLND� DGWD� OHKHW�VpJHN� V]�WWpN� iW� D� PLQGHQQDSMDLQNDW�� tJ\� D� P&V]DNL� pOHW�QNHW� LV�

V]ROJiOWDWYD� DQQDN� IHMO�GpVpKH]� V]�NVpJHV� KDMWyHU�W�� (� NpW� SHULyGXV� IHMO�GpVpQHN� VDMiWRVViJDL

természetesen megmutatkoztak a társadalmi struktúra formálódásában is. Az elmúlt században
NLDODNXOW� D� QDJ\�]HPL� PXQNiVViJ�� PHJYDOyVXOW� D� W�NH� NRQFHQWUiFLyMD� pV� OpWUHM|WW� D� reál -
GRPLQiQVDQ� D�P&V]DNL� �� WXGRPiQ\�P&YHO�LQHN�QpSHV� WiERUD��(]� XWyEELDN� NLYtYWiN�PDJXNQDN� D

széles társadalmi elismertséget, hisz tevékenységük közvetlenül hozzájárult a társadalom látható
IHMO�GpVpKH]�� 1DSMDLQN� VDMiWRVViJD� D]� információs társadalom kialakulása, amelyben a
PLNURHOHNWURQLNDL�HOHPHN�IHMO�GpVH�iWV]|YL�D�PLQGHQQDSL�pOHW�QN��WHYpNHQ\VpJ�QN�OHKHW�VpJHLW��$

P&V]DNL�pOHWEHQ� H]� W|EEHN�N|]|WW� D� V]iPtWiVWHFKQLND� UREEDQiVV]HU&� HOWHUMHGpVpW�� D� GLDJQRV]WLNDL

vizsgálatok eszközparkjának átalakulását, az anyagok viselkedésének, tulajdonságainak mélyebb
PHJLVPHUpVpW�V]ROJiOy�DQ\DJYL]VJiODWL�PyGV]HUHN��HV]N|]|N�OpWUHM|WWpW�HUHGPpQ\H]WpN��$�IHMO�GpV

ütemét jól tükrözi az, hogy mindez az utóbbi 20 évben következett be (pl. a számítógépek
PLNURSURFHVV]RUDLQDN�P&YHOHWL�VHEHVVpJH�����������SHULyGXVEDQ���QDJ\ViJUHQGHW�YiOWR]RWW���

$� QDJ\� pUWpN&� P&V]DNL� OpWHVtWPpQ\HNHW�� V]HUNH]HWHNHW� �KLGDNDW�� HU�P&YHNHW�� Ji]�

olajfeldolgozó rendszereket, vegyipari üzemeket, tranzit energiaszállító vezetékeket,
UHS�O�JpSHNHW�� KDMyNDW�� VWE��� ������ pYHV� �]HPHOWHWpVUH� WHUYH]LN� D]� DGRWW� periódusban érvényben
OHY��V]DEYiQ\RN��P&V]DNL�LUiQ\HOYHN�ILJ\HOHPEHYpWHOpYHO��(]HNEHQ�SHGLJ�D]�D]W�PHJHO�]��QpKiQ\

év ismeretszintje, technológiai színvonala testesedik meg. A mikroelektronika által diktált
IHMO�GpVL��WHP�OHKHW�Yp�WHV]L�D]W��KRJ\�D�QDJ\�pUWpN&�V]HUNH]HWHN��OpWHVtWPpQ\HN��]HPHOWHWKHW�VpJL

feltételeit, maradék élettartamát egyre nagyobb megbízhatósággal becsüljük, azaz integritását
egyre kisebb kockázattal ítéljük meg.

$]� HO�]�NE�O� DGyGyDQ� NLDODNXOW� HJ\� ~M�� GLV]FLSOtQD�� D� „szerkezetek integritása”, vagy
„szerkezetintegritás”�IRJDOPD�pV�OpWUHM|WW�LQWp]PpQ\UHQGV]HUH�V]HUWH�D�YLOiJRQ��$�G|QW�HQ�PpUQ|NL

ismereteket integráló tudományterület feladata annak eldöntése, hogy egy adott szerkezet,
OpWHVtWPpQ\� PLO\HQ� IHOWpWHOHN� PHOOHWW� �]HPHOWHWKHW�� D� WRYiEELDNEDQ�� LOO�� PHQQ\L� D� PDUDGpN

pOHWWDUWDPD� pV� H]� PLO\HQ� PyGRQ� PHQHG]VHOKHW��� $KKR]�� KRJ\� D� V]HUNH]HW� iOODSRWiW� D� OHKHW�

OHJQDJ\REE� EL]WRQViJJDO� IHOPpUKHVV�N� �� HEE�O� DGyGyDQ� D� WRYiEEL� �]HPHOWHWKHW�VpJ� IHOWpWHOHLW� D

legkisebb kockázattal megbecsüljük - elengedhetetlen az, hogy
• diagnosztikai vizsgálatokkal felmérjük a szerkezet állapotát,
• WLV]Wi]]XN�D�YDOyViJRV��]HPL�N|U�OPpQ\HNUH�MHOOHP]��PHFKDQLNDL�iOODSRWRW,
• megítéljük a beépített anyagok károsodásának folyamatát és mértékét az adott

üzemeltetési feltételek mellett.

1\LOYiQYDOy� HJ\UpV]W� D]�� KRJ\� D]� HO�]�NEHQ� HPOtWHWW� KiURP� I�� WHU�OHW� �PpUpVWHFKQLND� -
PHFKDQLND� �� DQ\DJ�� HJ\IRUPD� MHOHQW�VpJJHO� EtU� D� V]HUNH]HW� LQWHJULWiViQDN� PHJtWpOpVpEHQ� pV

bármelyik terület elhanyagolása, súlyának csökkentése hibás döntéshez, esetleg katasztrófákhoz
YH]HWKHW�� 1\LOYiQYDOy� PiVUpV]W� D]�� KRJ\� PLQGHQ� P&V]DNL� G|QWpVEHQ�� tJ\� D]� �]HPHOWHWKHW�VpJ

feltételeinek megítélésében is, bizonyos kockázat rejlik, hisz a tudomány adott szintjét
KDV]QRVtWMXN�pV�D�UHQGHONH]pVUH�iOOy�HV]N|]SDUN�PDJD�LV�D]�DGRWW�NRU�V]tQYRQDOiW�NpSYLVHOL��(EE�O
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DGyGyDQ� PpUOHJHOQL� NHOO� D]� HVHWOHJHV� KLEiV� G|QWpV� P&V]DNL�� MRJL�� N|]JD]GDViJL� pV

környezetvédelmi következményeit. Ezek együttes figyelembevételével viszont már kialakíthatók
D]�pVV]HU&�NRFNi]DWYiOODOiV�IHOWpWHOHL�

A szerkezetintegritás tehát egy igen komplex terüOHW��$NLN�H]W�P&YHOLN�D]RNQDN�NpSHVQHN

NHOO� OHQQL�N� DUUD�� KRJ\� D]� �]HPHOWHKHW�VpJJHO� NDSFVRODWRV� SUREOpPiNDW� WHOMHV� N|U&HQ� iWOiVViN�

kiemeljék a meghatározó paramétereket, kérdéscsoportokat és alkalmasak legyenek arra, hogy az
érintett tudományterületek szakembereivel érdemben szakmailag konzultálni tudjanak.

A szerkezetek integritásának, reális állapotának, maradék élettartamának megítélése mind
D]��]HPHOWHW�N��PLQG�SHGLJ�D�EL]WRVtWyWiUVDViJRN�DODSYHW��pUGHNH��$]��]HPHOWHW��V]HPSRQWMiEyO�D

WXGDWRV� WHUYH]pV�� IHMOHV]WpV� PHJNHU�OKHWHWOHQ� VDURNSRQWMD� D]� �]HPEHQ� OHY�� NpV]�OpNHN� P&V]DNL

iOODSRWD�� EL]WRQViJD�� D� V]�NVpJHV� EL]WRVtWiV� WHNLQWHWpEHQ� SHGLJ� D]� pVV]HU&� NRFNi]DWYiOODOiV�

EL]WRVtWiVL�|VV]HJ�DODSHOHPH�D� UHiOLV�iOODSRW� LVPHUHWH��(]HN� MHOHQW�VpJpW�PpUOHJHOYH� WiPRJDWWD�D]

Európai Unió a TEMPUS program keretében a „Teaching and Education in Structural Integrity in
Hungary”� FtPPHO� |VV]HiOOtWRWW� SiO\i]DWRW�� DPHO\QHN� I�� FpONLW&]pVH� H]HQ� ~M� GLV]FLSOtQD

meghonosításán kívül egyrészt a szerkezetintegritás oktatási anyagainak kidolgozása, másrészt a
Szerkezetintegritás - Biztosítási Mérnök Szakmérnöki Szak beindítása. A négy hazai intézmény -
0LVNROFL�(J\HWHP��%XGDSHVWL�0&V]DNL�(J\HWHP��.RVVXWK�/DMRV�7XGRPiQ\HJ\HWHP�0&V]DNL�.DUD

pV� D� 6]pFKHQ\L� ,VWYiQ� 0&V]DNL� )�LVNROD� V]DNHPEHUHLQHN� EHYRQiViYDO� HOpUHQG�� FpORN

PHJYDOyVtWiViW�QDJ\EDQ�VHJtWHWWpN�D�N|YHWNH]��N�OI|OGL�SDUWQHUHLQN�

• 3URI��7��9DUJD��%pFVL�0&V]DNL�(J\HWHP

• 3URI��+��3��5RVVPDQLWK��%pFVL�0&V]DNL�(J\HWHP

• Dr. J. Blauel, Fraunhofer Institut für Werkstoffmechanik
• Prof. S. Reale, Universitá Degli Studi di Firenze
• Prof. G. Pluvinage, Universitz of Metz,
• Dr. S. Crutzen, Joint Research Centre, European Commission

Miskolc, 1999. augusztus 10.

Tóth László
egyetemi tanár
a projekt koordinátora
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A jelen füzet a peUHPHOHP�PyGV]HU�LQWHJUiOHJ\HQOHWHLW�WHNLQWL�iW��$�WiUJ\DOiVPyGRW�LOOHW�HQ

az volt a törekvés, hogy mérnökkarokon oktatott matematikai és mechanikai ismeretek birtokában
PHJpUWKHW�� OHJ\HQ�D�I�]HW�WDUWDOPD��$]�HOV�� IHMH]HW�UXGHOPpOHWL�IHODGDWRQ�NHUHV]W�O�PXWDWMD�EH�D]

ugynevezett direkt és indirekt módszer jellegzetességeit. A második fejezet potenciálelméleti
IHODGDWRNUD� IRUGtWMD� ILJ\HOPpW��0LYHO� D�SHUHPHOHP�PyGV]HU� DODSYHW�� MHOOHJ]HWHVVpJHL� LWW� pUWKHW�N

meg a legjobban a gondolatmenet kifejtése igen részletes. A harmadik fejezet a rugalmasságtan
WpUEHOL� IHODGDWDL�HVHWpQ�PXWDWMD�EH�D�GLUHNW�pV� LQGLUHNW�PyGV]HU� LQWHJUiOHJ\HQOHWHLQHN�HO�iOOtWiViW�

Az anyaghoz több függelék is tartozik. Ezek részint matematikai ismeretket nyújtanak, részint
pedig egyes gyakorlatok megoldásait ismertetik.

Hangsúlyozni kivánjuk, hogy az anyag nem teljes, hiszen nem öleli fel a síkrugalmasságtan
feladatkörét, a dinamikai feladatokat és a numerikus implementációval kapcsolatos ismeretek is
hiányoznak. Mégis hiánypótlónak tekintjük, mivel magyar nyelven nem áll rendelkezésre a
WpPDN|UUHO� IRJODONR]y� pV� D� PpUQ|NNDURNRQ� RNWDWRWW� LVPHUHWHNUH� WiPDV]NRGy� N|Q\Y�� $� V]HU]�

GROJR]LN�D]�LWW�EHPXWDWRWW�DQ\DJ�NLE�YtWpVpQ��pV�U|YLGHVHQ�HONpV]�O�HJ\�D� MHOHQOHJLQpO� OpQ\HJHVHQ

több ismeretet kináló kézirat.
(OV��ROYDViVUD�D�EHPXWDWRWW� DQ\DJ�HOPpOHWL� LVPHUHWHN�|VV]HJH]pVH��KLV]HQ�QHP� W&QLN�NL� D

leírtakból, hogy a peremelem módszer mint a végeselem módszerrel egyenragú numerikus tech-
nika számos területen, pl. repedések körül kialakuló feszületségállapot numerikus meghatározása
stb. kínál numerikus megoldást a feszültségek meghatározására.

Mint minden új kezdeményezésnek, e füzetnek is nyilvánvalóan meglesznek a maga
KLiQ\RVViJDL�pV�D�M|Y�EHQ�V]iPRV�WHU�OHWHQ�NLHJpV]tWpVUH�V]RUXOQDN��(]W�QDJ\EDQ�VHJtWHQp�D]��KD�D

7LV]WHOW�2OYDVyN�pV]UHYpWHOHLNHW��MDYDVODWDLNDW�D�V]HU]�NQHN�YDJ\�D�SURMHNW�YH]HW�MpQHN�HOMXWWDWQiN�

$� 7(0386� SURJUDP� Q\~MWRWWD� WiPRJDWiV� OHKHW�� OHJMREE� NLKDV]QiOiVD� pUGHNpEHQ� D]� HONpV]�OW

tananyagokat INTERNET-en is közreadjuk (http://www.bzlogi.hu/tempus.htlm) annak érdekében,
hogy a szerkezetintegritás diszciplínája hazánkban minél gyorsabban és minél szélesebb körben
elfogadásra és elterjedésre találjon.

Miskolc, 1998. augusztus 10.

Szeidl György1



Wduwdorpmhj|}ìn

Ho�rv}ö 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l

Wduwdorpmhj|}ìn 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ly

41 Ihmh}hw
D shuhphohp0pögv}hu dodsmdlqdn v}hpoìowhwìvh uýgihodgdwrnrq 1 1 1 1 1 1 1 1 1 1 4

4141 D} hj|glphq}löv ihodgdw yäodv}wäväqdn ho�rq|hl 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4
4151 Uxjdopdvdq äj|d}rww uýg phfkdqlndl hj|hqohwhl 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4
4161 Dodsphjrogäv uxjdopdvdq äj|d}rww uýgud 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8
4171 D} lqgluhnw pögv}hu hj|hqohwhl 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44
4181 D gluhnw pögv}hu hj|hqohwhl 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 46
4191 J|dnruodwrn 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4:

Klydwnr}ävrn d} 41 Ihmh}hwkh} 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4;

51 Ihmh}hw

D Odsodfh ìv Srlvvrq hj|hqohw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<
5141 Ho�r}pìq|hn 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<
5151 Wìuehol ihodgdwrn 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 53
5161 D} dodsphjrogäv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 55
5171 D Juhhq iìoh d}rqrvväj ìv nìsohwhn ehov�r wduwrpäq|ud 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 57
5181 Hj|hqohwhn nÿov�r wduwrpäq|rq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:
5191 D gluhnw pögv}hu lqwhjuäohj|hqohwhl 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 66
51:1 D} lqgluhnw pögv}hu lqwhjuäohj|hqohwhl 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 68
51;1 Vðnehol ihodgdwrn/ dodsphjrogäv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 73
51<1 Juhhq iìoh d}rqrvväj ìv nìsohwhn vðnihodgdwrnud 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 76
51431 Hj|hqohwhn nÿov�r vðnwduwrpäq|rq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7;
51441 D gluhnw pögv}hu hj|hqohwhl vðnihodgdwrnud 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 84
51451 D} lqgluhnw pögv}hu hj|hqohwhl vðnihodgdwrnud 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 86
51461 J|dnruodwrn 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8:

Klydwnr}ävrn d 51 Ihmh}hwkh} 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8;

61 Ihmh}hw

D uxjdopdvväjwdq vwdwlndl ihodgdwdl 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 94
6141 Wùuwìqhwl käwwìu 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 94
6151 D} hodv}wrvwdwlnd hj|hqohwhl 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 95
6161 Dodsphjrogäv d uxjdopdvväjwdq wìuehol ihodgdwdlud 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 98
6171 D Vrpljoldqd iìoh d}rqrvväj ìv nìsohwhn ehov�r wduwrpäq|ud 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :4
6181 Vrpljoldqd iìoh nìsohwhn nÿov�r wduwrpäq|ud 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :<
6191 D gluhnw pögv}hu hj|hqohwhl d uxjdopdvväjwdq wìuehol ihodgdwdlud 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;6
61:1 Lqgluhnw pögv}huhn d uxjdopdvväjwdq wìuehol ihodgdwdlud 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;7
61;1 J|dnruodwrn 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <4

Klydwnr}ävrn d 61 Ihmh}hwkh} 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <5

ly



y

D1 Iÿjjhoìn
Whq}ruv}äpðwäv nduwì}lxv}l nrruglqäwduhqgv}huehq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I4

D141 Ehyh}hwìv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I4
D151 D} ùvv}hjh}ìvl nrqyhqflö 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I5
D161 D Nurqhfnhu iìoh iÿjjyìq| ìv d shupxwäflöv v}lpeöoxp 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I5
D171 D ghwhuplqäqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I7
D181 Nduwì}lxv}l nrruglqäwduhqgv}hu 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I9
D191 Nrruglqäwd0wudqv}irupäflön 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I;
D1:1 Vndoäu/ yhnwru ìv whq}ru 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I43
D1;1 J|dnruodwrn 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I46

E1 Iÿjjhoìn
D Gludf iÿjjyìq| 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I48

E141 D v}lpeöolnxv Gludf iÿjjyìq| ìv hj|hv wxodmgrqväjdl 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I48

F1 Iÿjjhoìn
Krvv}dee pdwhpdwlndl äwdodnðwävrn 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I4:

F141 Ihv}ÿowvìjhn v}äpðwävd d} hopr}gxoävph}�ruh yrqdwnr}ö dodsphjrogäveöo 1 1 1 1 1 1 1 1 1 1 I4:
F161 D} x,+T, @ �Wg,+P�

>T, hopr}gxoävph}�rkù} wduwr}ö ihv}ÿowvìjhn v}äpðwävd 1 1 1 1 1 1 1 I4:
F161 D} x,+T, @ �Wg,+P�

>T, hopr}gxoävph}�rkù} wduwr}ö ihv}ÿowvìjhn v}äpðwävd 1 1 1 1 1 1 1 I4;

G1 Iÿjjhoìn
Hj|hv J|dnruodwrn phjrogävdl 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I4<



4 IHMH]HW

D shuhphohp0pögv}hu dodsmdlqdn v}hpoìowhwìvh uýgihodgdwrnrq

4141 D} hj|glphq}löv ihodgdw yäodv}wäväqdn ho�rq|hl

4141411 Mhohq ihmh}hw d shuhphohp0pögv}hu ydj| uùylghq SHP hj|glphq}löv ihodgdwrnrq wùuwì0
q�r dondopd}äväud irugðwmd �j|hopìw1 D} hj|glphq}löv ihodgdwrn yäodv}wäväqdn rndl nù}ÿo d}
doäeeldn ìughphoqhn nlhphoìvw=

41 D SHP pìuqùnl dondopd}ävrnedq mäwv}rww v}huhsìqhn qùyhnhgìvìyho hj|lghmÿohj dqqdn
ljìq|h lv ihophuÿo/ krj| d pögv}hu oìq|hjìw � nÿoùqùv whnlqwhwwho d pìuqùnmhoùow kdoo0
jdwöväj/ loohwyh d yìj}hww pìuqùnùn pdwhpdwlndl ìv phfkdqlndl ho�rlvphuhwhluh � ro|dq
ihodgdwrnrq nhuhv}wÿo v}hpoìowhvvÿn/ pho|hn phjrogävd fvdn d v}ljruýdq yhww p�xv}dnl
hj|hwhpl dodslvphuhwhnhw wìwhoh}l iho1

51 Dqqdn hoohqìuh/ krj| d SHP ljd}l huhmh d nìw0/ ìv käurpglphq}löv ihodgdwrnedq px0
wdwnr}ln phj d pögv}hu hj|glphq}löv ihodgdwrnrq nhuhv}wÿo wùuwìq�r ehpxwdwävd ho�rq|ùnhw
nðqäo

� d qhpolqhäulv ihodgdwrn phjrogävl pögv}huìqhn wäuj|doävdnru
ìv
� d} lqkrprjìq ihodgdwrn wäuj|doävd vruäq

D SHP hj|glphq}löv ihodgdwrnedq wùuwìq�r dondopd}äväqdn nìugìvìyho U1 Exwwhuilhog ^4`
wryäeeä S1 N1 Edqhumhh ìv U1 Exwwhuilhog ^5` pxqnäl irjodonr}wdn ho�rv}ùu1 D mhohq ihmh}hw
qdj|pìuwìnehq wäpdv}nrgln h}hnuh d pxqnänud1

4151 Uxjdopdvdq äj|d}rww uýg phfkdqlndl hj|hqohwhl

4151411 D uxjdopdvdq äj|d}rww hj|hqhv uýg phfkdqlndl ihodgdwd d ihqwlhnhq wýophq�rhq d
nìv�reelhnehq ìuwhoph}hww gluhnw ìv lqgluhnw SHP dodsyhw�r mhoohj}hwhvvìjhlqhn äwwhnlqwìvìuh lv mö
ohkhw�rvìjhw el}wrvðw1

D yl}vjäow uxgdw d} 414 äeud v}hpoìowhwl1

� �

6���

[�"

 �

 �

414 äeud

Hj|ln yìjìq ehirjrww/ uxjdopdvdq äj|d}rww uýg1

D v}äpðwävrndw d} +{�{2{�, nduwì}lxv}l nrruglqäwduhqgv}huehq yìjh}}ÿn> d yrqdwnr}ö hj|0
vìjyhnwrurndw l�/l2 ìv l� mhoùol1

D yl}vjäoql nlyäqw uýgihodgdwwdo ndsfvrodwrvdq d v}rnävrv ihowhyìvhnhw dondopd}}xn=

+d, D uýg äoodqgö nhuhv}wphwv}hw�x1
+e, D uýg dq|djd krprjìq/ l}rwuös ìv olqhäulvdq uxjdopdv1
+f, D uýg k�rpìuvìnohwh äoodqgö> d k�rkdwävrn �j|hophq nlyÿo kdj|kdwön1

Qìkäq| wryäeel ihowhyìvw d} doäeeldn uìv}ohwh}qhn=

+g, D uýg výo|srqwl whqjho|h hj|ehhvln d} {� whqjhoo|ho1

4
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+h, D} {�/ {� vðn d uýg whkhwhwohqvìjl i�rvðnmd1
+i, D uýgud kdwö nrqfhqwuäow hu�rn +whukhoìvhn ìv wäpdv}wöhu�rn, loohwyh phjrv}oö whukhoìvhn d}

{�/ {� vðnedq p�xnùgqhn1
+j, D uýgud kdwö nrqfhqwuäow hu�rsäurn q|rpdwìnyhnwrud +whukho�rq|rpdwìnrn/ wäpdv}wöq|0

rpdwìnrn, loohwyh d phjrv}oö hu�rsäuuhqgv}hu q|rpdwìnl v�xu�xvìjyhnwrud phu�rohjhv d} {�> {�
vðnud1

Kd d uxgdw/ jrqgrodwedq/ d nù}ìsyrqdoäud phu�rohjhv vðnndo äwyäjmxn/ dnnru d} l� qrupäolvý
nhuhv}wphwv}hwhw sr}lwðy nhuhv}wphwv}hwqhn qhyh}}ÿn1 D uýg hj| sr}lwðy nhuhv}wphwv}hwìq ìeuhg�r
ehov�r hu�ruhqgv}hu � whnlqwhwwho d whukhoìvuh yrqdwnr}ö +i, ìv +j, dodwwl ihowhyìvhnuh � d nhuhv}w0
phwv}hw výo|srqwmäedq d}

I7 @ I7�l� . I7�l� @ Q+{�,l� � W +{�,l� +41514,

hu�ryho ìv d}

P7 @P72l2 @
�

P+{�,l� +41515,

Q|rpdwìnndo kho|hwwhvðwkhw�r1 D} +41514, ìv +41515, nìsohwhn mreerogdoäq äooöQ / W ìv
�

P d sr}lwðy
uýghu�r/ q|ðuöhu�r ìv kdmoðwöq|rpdwìn1 D} 415 äeud d uýg sr}lwðy D nhuhv}wphwv}hwìq v}hpoìowhwl
d ehov�r hu�rnhw1

 �

 �

 2

�

A

�
�

415 äeud

Ehov�r hu�rn d uýg sr}lwðy D nhuhv}wphwv}hwìq

4151511 Wryäeeldnedq ihowìwhoh}}ÿn/ krj| qlqfv d uýg krvv}whqjho|ìyho säukx}dprv whukhoìv1
H} hvhwehq � whnlqwhwwho d whukhoìvhnnho ndsfvrodwrv ihowhyìvhnuh lv � d uýg nù}ìsyrqdod phqwìq
phjrv}oö whukho�r hu�r0/ ìv hu�rsäuuhqgv}hu v�xu�xvìjyhnwrudl d}

i @ i�+{�,l� p @ �2+{�,l2 +41516,

pögrq ðukdwön ìv dplqw d} qìpl v}äproävvdo nùqq|hq hoohq�rul}khw�r d} hj|hqvýo|

g

g{�
I7 . i @ 3

g

g{�
P7 . l� �I7 .p @ 3

dodný äowdoäqrv ihowìwhoìe�ro ^6/ ;8 r1` d

g

g{�
W @ i� �hv

g

g{�

�

P @ �W � �2 +41517,

Ohj|hq x� @ z d iÿjj�rohjhv hopr}gxoäv1 D uýg nù}ìsyrqdoäqdn � jùueÿohwh olqhäulv nù}hoðwìvehq

� @
4

�
@ �

g2z

g{2�
@ �zE2� +41518,

ìuwìn�x/ dkro � d jùueÿohwl vxjäu1
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[�"�

"

H H

+d, Hj|hqhv uýg T srqwmäqdn �0q|l nùuq|h}hwh

"

6"AE �H[�" � AE H[�" �n

+e, Nrqfhqwuäow hu�r d T srqwedq

"

�"�E �H[�" � �E H[�" �n
��

+f, Nrqfhqwuäow q|rpdwìn d T srqwedq

416 äeud

Ohj|hq L d uýg nhuhv}wphwv}hwìqhn pävrguhqg�x q|rpdwìnd d nhuhv}wphwv}hw výo|srqwmäq
äwkdodgö {20yho säukx}dprv whqjho|uh1 Lvphuhwhv d} hohpl v}loäugväjwdqeöo/ krj| d Krrnh

wùuyìq|w d}
�

P @ LH� +41519,

hj|hqohw ihmh}l nl/ dkro H d uxjdopdvväjl prgxoxv1

4151611 Qìj| lvphuhwohq iÿjjyìq| � d W /
�

P / � ìv z � v}huhsho d} +41517,�c2/ +41518, ìv
+41519,/ ùvv}hvhq whkäw qìj| hj|hqohwehq1 Nùyhwnh}ìvnìss d uýgihodgdw kdwäur}rww1

4151711 D} 416 äeud d uýg T srqwmäqdn �0q|l nùuq|h}hwìw/ d} 416 +e, ìv +f, äeud shglj d}rndw
d whukhoìvl hvhwhnhw v}hpoìowhwl/ dplnru d T srqwedq

� I' qdj|väjý nrqfhqwuäow hu�r

loohwyh

� P' qdj|väjý nrqfhqwuäow q|rpdwìn

p�xnùgln1
Ùvv}kdqjedq d +e, ìv +f, äeuänrq yä}row ylv}rq|rnndo ihowìwhoh}}ÿn/ krj| }ìuxv d phjrv}oö

whukhoìv d T srqw nùuq|h}hwìehq1
Iholgì}yh d q|ðuöhu�r äeud udm}roäväqdn v}deäo|dlw � kd d uýg hj| srqwmäedq d uýg whqjh0

o|ìuh phu�rohjhv nrqfhqwuäow hu�r kdw/ dnnru d q|ðuöhu�räeuäq hu�rluäq|ý v}dndgäv ydq/ d v}dndgäv
qdj|väjd shglj d} hu�r dev}roxw ìuwình � d} d nùyhwnh}whwìv dgögln/ krj| d

W +{�, @

+
W +��' � �, {� 5 +��' � �> ��',

W +��' � �, . I' {� 5 +��'> ��' . �`
+4151:,

pögrq v}äpðwkdwö d q|ðuöhu�r d T srqw nùuq|h}hwìehq1 Ilj|homÿn phj/ krj| ùvv}kdqjedq d
pdwhpdwlnd mhoùoìvehol phjäoodsrgävdlydo hj| lqwhuydooxp q|lwrww ydj| }äuw yìjsrqwmäw d yìj0
srqwrw d}rqrvðwö ehw�x phoohwwl nhuhn loohwyh v}ùjohwhv }äuömho d}rqrvðwmd1
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D} +4151:, hj|hqohwe�ro d} � $ 3 hvhwehq whupìv}hwhvhq ylvv}dndsmxn d} dondopd}rww v}deäo|
pdwhpdwlndl dodnmäw=

W +��' . 3, @ W +��' � 3, . I' +4151;,

H} d} hj|hqohw d} I' nrqfhqwuäow hu�ryho ndsfvrodwrv loohv}wìvl ihowìwho1
Yhj|ÿn ìv}uh/ krj| nù}yhwohqÿo lv phjndskdwö d} +4151;, loohv}wìvl ihowìwho d} {� luäq|ý hj|hq0

výo|l hj|hqohwe�ro/ kd d} �$ 31

4151811 D +f, hvhwehq nrqfhqwuäow q|rpdwìn d T srqw whukhoìvh1 Iholgì}yh lvpìw d} ljìq|0
ehyìwhol äeuän v}hunhv}wìvl v}deäo|dlw � kd d uýg hj| srqwmäedq d uýg vðnmäud d}d} d} {�> {� vðnud
phu�rohjhv hu�rsäu kdw/ dnnru v}dndgäv mhohqln phj d q|rpdwìnl äeuäq/ d v}dndgäv qdj|väjd d}
hu�rsäu dev}roxw ìuwình/ ho�rmhoh shglj hoohqwìwhv d} hu�rsäu ho�rmhoìyho � ìv dondopdvdq yäodv}wrww
kdwäurn nù}ùww lqwhjuäoyd d} +41517,2 hj|hqvýo|l hj|hqohwhw d}w ndsmxn/ krj|

�

P+{�, @

;A?
A=

�

P+��' � �,�
U %�
1
�'3"

W +�,g� {� 5 +��' � �> ��',
�

P+��' � �,�P' �
U %�
1
�'3"

W +�,g� {� 5 +��'> ��' . �`
+4151<,

d kdmoðwöljìq|ehyìwho d T srqw nùuq|h}hwìehq1 D} � $ 3 kdwäuäwphqhw lvpìw ylvv}dgmd/ xj|dq0
ro|dq pögrq plqw d}w d q|ðuöhu�r hvhwìq oäwwxn/ d} dondopd}rww v}deäo| pdwhpdwlndl dodnmäw1

�

P+��' . 3, @
�

P+��' � 3,�P' = +415143,

D} +415143, hj|hqohw d} P' nrqfhqwuäow q|rpdwìnndo ndsfvrodwrv loohv}wìvl ihowìwho1
Yhj|ÿn lvpìw ìv}uh/ krj| phjndskdwö d} +415143, loohv}wìvl ihowìwho dT srqwud ihoðuw q|rpdwìnl

hj|hqohwe�ro ihowìyh/ krj| d ndsrww nlihmh}ìv kdwäuìuwìnìw yhvv}ÿn/ kd �$ 31
Yäowr}dwodq pdudg d} +4151;, ìv +415143, loohv}wìvl ihowìwhohn dodnmd dnnru lv/ kd }ìuxvwöo nÿoùq0

eù}�r d phjrv}oö whukhoìv lqwhq}lwävd dT srqw nùuq|h}hwìehq1 H} d} äooðwäv nùqq|hq hoohq�ruð}khw�r/
kd d} hj|hqvýo|l hj|hqohwhn ihoðuävd vruäq �j|hohpeh yhvv}ÿn d phjrv}oö whukhoìv phjoìwìw lv1

4151911 D} +41517,2 hj|hqohw {� v}hulqwl ghulyäoävd pdmg +41517,�/ +41519, ìv +41518, kho|hwwhvðwì0
vh xwäq d iÿjj�rohjhv z hopr}gxoävud d}

LHzEe� @ i� .
g�2

g{�
+415144,

nù}ùqvìjhv gl�huhqfläohj|hqohwhw ndsmxn1 D} 414 äeuäq oäwkdwö uxjdopdv äj|d}ävý uýg hvhwìq d}
i� whukhoìvlqwhq}lwävw d}

i� @ i � nz +415145,

dodnedq fìov}hu�x ihoðuql/ dkro n d} xq1 äj|d}ävl wìq|h}�r/ pðj i d wìq|ohjhv whukhoìvlqwhq}lwäv1 D}
+415145, ùvv}hiÿjjìv kho|hwwhvðwìvìyho +415144,0e�ro d

zEe� . 7�ez @
4

LH
+i .

g�2

g{�
, +415146,

nù}ùqvìjhv gl�huhqfläohj|hqohw dgögln/ kd ehyh}hwmÿn d

7�e @ n@LH +415147,

mhoùoìvw1

4151:11 D} +415146, gl�huhqfläohj|hqohw äowdoäqrv phjrogävd

z+{�, @ D�z�+{�, .D2z2+{�, .D�z�+{�, .Deze+{�, .zR+{�, +415148,

dodný/ dkro

z�+{�, @ h3q%� frv+�{�, z2+{�, @ h3q%� vlq+�{�,
z�+{�, @ hq%� frv+�{�, ze+{�, @ hq%� vlq+�{�,

+415149,

d krprjìq hj|hqohw sduwlnxoäulv phjrogävdl dkro
� D�/= = = /De d} lqwhjuäflöv nrqvwdqvrndw pðj
� zR d} lqkrprjìq hj|hqohw hj| sduwlnxoäulv phjrogäväw mhoùol1
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D z phjrogäv lvphuhwìehq d} +41519,/ +41518,/ +41517,2 ìv +415147, nìsohwhn ihokdv}qäoäväydo

* @ �zE�� +41514:d,

d phuhywhvwv}hu�x irujäv

�

P @ �LH zE2� @ �
n

7�e
zE2� +41514:e,

d kdmoðwöq|rpdwìn ìv

W @ LH zE�� � �2 @
n

7�e
zE�� � �2 +41514:f,

d q|ðuöhu�r ìuwình1 Kd }ìuxv ìuwìn�x d} {� whqjho| phqwìq phjrv}oö hu�rsäuuhqgv}hu �2 lqwhq}lwävd/
dnnru d} xwöeel nìsohw hj|v}hu�xvùgln=

W @ LH zE�� @
n

7�e
zE�� = +41514;,

4161 Dodsphjrogäv uxjdopdvdq äj|d}rww uýgud

4161411 Dphqq|lehq lvphuhwhv d} 414 äeuäq yä}row ihodgdwkr} wduwr}ö kdwäviÿjjyìq| � h}
phjdgmd d uýg hj| whwv}�rohjhv P srqwmäqdn iÿjj�rohjhv hopr}gxoäväw/ kd d uýg whwv}�rohjhv T
srqwmäedq hj|vìjq|l iÿjj�rohjhv whukhoìv ydj| hj|vìjq|l nrqfhqwuäow q|rpdwìn kdw � dnnru d phj0

� �

6���

[�"

 �

 �

[ �'

w

 
��

 
�

'

h' 
�
[
�

�

�

"

417 äeud

Yìjwhohqeh q|ýoö/ uxjdopdvdq äj|d}rww uýg

rogäv d v}xshusr}ðflö hoy vhjðwvìjìyho/ ydj|lv d} hj|hv whukhoìvhnkh} wduwr}ö kdwävrn olqhäulv
ùvv}hjh}ìvìyho ho�räooðwkdwö1 Ydoömäedq d kdwäviÿjjyìq| d ihodgdw shuhpihowìwhohlqhn lv iÿjjyìq|h/
nùyhwnh}ìvnìss

� phjwäpdv}wävrqnìqw päv ìv päv/ wryäeeä
� d phjkdwäur}äväkr} v}ÿnvìjhv v}äpðwävrn yroxphqh/ pxqndljìq|h wùeeq|luh hj|hqìuwìn�x

pdjäqdn d} huhghwl ihodgdwqdn d phjrogäväydo1

4161511 Wryäeeldn hj|ho�ruh d plqgnìw luäq|edq yìjwhohqeh q|xoö uxjdopdvdq äj|d}rww uýgud
irugðwmän d �j|hophw1 D}

s

X+P>T, loohwyh d}
6

X+P>T,
iÿjjyìq| d uýg hj| whwv}�rohjhv P srqwmäqdn iÿjj�rohjhv hopr}gxoävd/ kd d uýg hj| whwv}�rohjhv T
srqwmäedq hj|vìjq|l ìuwìn�x

iÿjj�rohjhv hu�r loohwyh nrqfhqwuäow q|rpdwìn
p�xnùgln1 D}

s

X+P>T, ìv
6

X+P>T,
iÿjjyìq|hnhw dodsphjrogävqdn v}rnäv qhyh}ql1
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4161611 D} dodsphjrogävrn uhqgnðyÿo irqwrv v}huhshw mäwv}dqdn d wryäeel jrqgrodwphqhw
vruäq ìv h}ìuw d phjkdwäur}ävxnndo ìughphv hj| nlvvì uìv}ohwhvheehq lv irjodonr}ql ^7`1

D} dodsphjrogäv ihqwlhnehq lvphuwhwhww ìuwhoph}ìvìe�ro nùyhwnh}ln/ krj|
+d, d} dodsphjrogävrn plqw d} P srqw iÿjjyìq|hl nlhoìjlwln d

zEe� . 7�ez @ 3 +41614,

krprjìq gl�huhqfläohj|hqohwhw/ ihowìyh krj|P 9@ T>
+e, d uxjdopdv äj|d}äv kdwävd pldww d yìjwhohqehol hopr}gxoäv plqghq yìjhv whukhoìvuh }ìuxv/

ìv ðj| d} dodsphjrogävrn whomhvðwln d

olp
�� �<"

s

X+P>T, @ 3 olp
�� �<"

6

X+P>T, @ 3 +41615,

ihowìwhohnhw1
Ohj|hq d} 417 äeud dodsmäq

u @ {� � ��' +41616d,

ìv

U @ mum= +41616e,

D}

P 5 +�4> T,$ T> U$ 3 u � 3 > P @ T� 3 +41616f,

loohwyh d}

P 5 +T>.4,$ T> U$ 3 u � 3 > P @ T. 3 +41616g,

ðuävpögrn hnylydohqvhn1
D

g?

g{?�
+= = = , @

g?

gu?
+= = = , @ +Vjq u,?

g?

gU?
+= = = , @ += = = ,E?� +41616h,

ghulyäowdn dujxphqwxpäqdn ihowÿqwhwìvh hvhwìq/ phjäoodsrgäv v}hulqw/ d orndol}äoäv plqgðj d
ghulyäoävw nùyhwl/ eäu h} d ihoðuäveöo qhp nùyhwnh}ln1 Ðj| sìogäxo

gX+T� 3> T,

gu
@ olp

�ME3"c'�<'

gX+P>T,

gu
=

D} +d, ìv +e, dodwwl wxodmgrqväjrneöo/ whnlqwhwwho +415148,0uh lv/ nùyhwnh}ln/ krj| d} dodsphjrogäv
plqgnìw whukhoìvuh phjdgkdwö d

X+P>T, @ D�h
3qo frv�u .D2h

3qo vlq�u u A 3

X+P>T, @ aD�h
qo frv�u . aD2h

qo vlq�u u ? 3
+41617,

dodnedq/ dkro d} hj|vìjhv ðuävpög nhgyììuw hokdj|wxn d}X ihohww äooö +i, ìv +p,0w1 D nìsohwhnehq
v}huhso�r D�/ D2/ aD� ìv aD2 lqwhjuäflöv äoodqgön d} P @ T kho|hq ho�rðuw loohv}wìvl ihowìwhohne�ro
kdwäur}kdwön phj1

4161711 Nrqfhqwäow hu�r hvhwìq d} dodsphjrogävqdn d nùyhwnh}�r loohv}wìvl ihowìwhohnhw nhoo who0
mhvðwhqlh d T srqwedq=

D iÿjj�rohjhv hopr}gxoäv iro|wrqrv d T srqwedq/ d}d}
s

X+T� 3> T, @
s

X+T. 3>T, = +41618d,

D v}ùjhoirugxoäv ìuwình }ìuxv d T srqwedq1 H} d ihowìwho deeöo nùyhwnh}ln/ krj| d uýg
ghirupäow dodnmd v}lpphwulnxv d} hu�r kdwävyrqdoäud1 Pdwhpdwlndlodj

g

gu

s

X+T� 3>T, @
g

gu

s

X+T. 3>T, @ 3 = +41618e,

Yhj|ÿn ìv}uh/ krj| +41618e, nìw vndoäuhj|hqohwwho hnylydohqv1
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Plyho d T srqw whukhoìvh hj|vìjq|l dev}roýw ìuwìn�x iÿjj�rohjhv hu�r d kdmoðwöljìq|ehyìwhoqhn
plqw P iÿjjyìq|ìqhn xj|dqlww iro|wrqrvqdn nhoo ohqqlh1 D iro|wrqrvväjl ihowìwhow dgö

�

P+T� 3, @
�

P+T. 3,

hj|hqohwe�ro +41514:e, nlkdv}qäoäväydo d nìv�reel v}äpðwävrn v}hpv}ùjìe�ro nhgyh}�ree

g2

gu2

s

X+T� 3>T, @
g2

gu2

s

X+T. 3>T, +41618f,

dodn dgögln1
D T srqwedq wäpdgö hj|vìjq|l hu�r d q|ðuöhu�r äeuäq v}dndgävw rnr}1 D yrqdwnr}ö loohv}wìvl

ihowìwho +4151;,0eöo d} I' @ 4 kho|hwwhvðwìvvho ndskdwö phj=

W +T. 3, @ W +T� 3, . 4 =

D} hj|hqohw hj| d nrqvwdqvrn v}äpðwäväkr} nhgyh}�ree dodnmd dgögln d q|ðuöhu�r +41514;, nìsohwe�ro
wùuwìq�r kho|hwwhvðwìvìyho=

n

7�e
g�

gu�

s

X+T. 3>T, @
n

7�e
g�

gu�

s

X+T� 3>T, . 4 = +41618g,

Yhj|ÿn ìv}uh/ krj| d} +41618d/111/g, ihowìwhohn oäwv}öodj ùw vndoäulv hj|hqohwhw dgqdn d qìj|
lqwhjuäflöv äoodqgö v}äpðwäväud1 Nìv�ree nl irj ghuÿoql/ krj| d ihqwl ihowìwhol hj|hqohwhn ydoömäedq
qhp iÿjjhwohqhn hj|pävwöo1

4161811 Dphuhywhvwv}hu�x irujäv T srqwedql howÿqìvìw nlihmh}�r +41618e, hj|hqohwe�ro/ whnlqwhwwho
d} +41617,0e�ro nùyhwnh}�r ìv d ghulyäowdndw dgö

gX

gu
@ �D��h

3qo+frv�u. vlq�u, .D2�h
3qo+� vlq�u . frv�u, u � 3

gX

gu
@ aD��h

qo+frv�u � vlq�u, . aD2�h
qo+vlq�u . frv�u, u � 3

+41619,

nìsohwhnuh/ d}

D� @ D2 @ D +4161:d,

ìv

aD� @ � aD2 @ aD +4161:e,

huhgpìq| nùyhwnh}ln1
Kd prvw pìj d} +41618d, iro|wrqrvväjl ihowìwhow lv nlkdv}qäomxn dnnru

D @ aD= +4161:f,

D} +4161:d/e/f, dodwwl nrqvwdqvrn +41617,0eh wùuwìq�r ylvv}dkho|hwwhvðwìvh xwäq

s

X+P>T, @ Dh3qo+frv�u. vlq�u, u � 3
s

X+P>T, @ Dhqo+frv�u� vlq�u, u � 3

d} dodsphjrogäv/ dpl hj|hvðwhww irupäedq lv ihoðukdwö=
s

X+P>T, @ az8 +{�> ��, @ Dh3q-+frv�U. vlq�U, = +4161;,

D az8 iÿjjyìq|w d} +4161;, hj|hqohw pdjd ìuwhoph}l ìv �� @ ��'1
D �� lqgh{ìehq äooö T hokdj|ävd d}w nðyäqmd ìu}ìnhowhwql d} ðuävedq lv/ krj| d

s

X+P>T, @ az8 +{�> ��,

iÿjjyìq|hn ydoömäedq nìwsrqwiÿjjyìq|hn1
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Ìughphv d}w lv ìv}uhyhqql/ krj| d iÿjjyìq| v}lpphwulnxv d}P / T ydj| dpl xj|dqd} d} {�/
�� yäowr}önedq=

s

X+P>T, @
s

X+T>P, @ az8 +{�> ��, @ az8 +��> {�,

D a*8 +{�> ��, phuhywhvwv}hu�x irujäv d} +41514:d,/ +41616h, ìv +4161;, hj|ehyhwìvh dodsmäq

a*8 +{�> ��, @ �
g az8
g{�

@ 5�DVjq u h3q- vlq�U +4161<,

ìuwìn�x1
D}

�

P @ ap8 +{�> ��,

kdmoðwöq|rpdwìn ìuwình xj|dqlo|hq pögrq/ d} +41514:e,/ +41616h, ìv +4161<, ihokdv}qäoäväydo dgögln=

ap8 +{�> ��, @ �
n

7�e
g2 az8
g{2�

@ �
n

7�e
g2

s

X+P>T,

g{2�

@
n

5�2
Dh

3q-

+frv�U� vlq�U, +416143,

Nùqq|�x hoohq�rul}ql/ krj|

ap8 +�� � 3> ��, @ ap8 +�� . 3> ��, @ ap8 +��> ��,

Xwöeel hj|hqohw d}w ihmh}l nl/ krj| d kdmoðwöljìq|ehyìwho iro|wrqrv d T srqwedq1 Pävnìqw irjdo0
pd}yd h} d}w mhohqwl/ krj| d +41618f, iro|wrqrvväjl ihowìwho dxwrpdwlnxvdq whomhvÿo/ nùyhwnh}ìvìss
qhp iÿjjhwohq1 Huuh d nùuÿopìq|uh d} 416181 srqw xwrovö ehnh}gìvìehq päu wùuwìqw xwdoäv1

D} D lqwhjuäflöv äoodqgö phjkdwäur}äväud d q|ðuöhu�r T srqwehol v}dndgäväw nlihmh}�r +41618g,
hj|hqohw q|ýmw pögrw1 D

g�
s

X+P>T,

gu�
@
g� az8 +{�> ��,

g{��
@ 7D�� Vjq u h3q- frv�U +416144,

ghulyäow kho|hwwhvðwìvìyho +41618g,0e�ro d}

D
n

�
@ �D

n

�
. 4

hj|hqohw/ D0ud qì}yh shglj d}

D @
�

5n
+416145,

huhgpìq| dgögln1 D W @ aw8 +{�> ��, q|ðuöhu�r ìuwình d} +416144,/ ìv +41514;, nìsohwhn dodsmäq
ðukdwö iho=

aw8 +{�> ��, @
n

7�e
g� az8
g{��

@ D
n

�
Vjq u h3q- frv�U = +416146,

D} D äoodqgö +416145, dodwwl ìuwìnìqhn +4161;,/ +4161<,/ +416143, ìv +416146,0ed wùuwìq�r kho|hwwhvðwì0
vìyho ndskdwmxn phj d}

s

X+P>T, @ az8 +{�> ��, @
�

5n
h3q-+frv�U. vlq�U, +416147d,

dodsphjrogävw/ d

a*8 +{�> ��, @ �
g az8
g{�

@
�2

n
Vjq u h3q- vlq�U +416147e,

phuhywhvwv}hu�x irujävw/ d}

ap8 +{�> ��, @ �
n

7�e
g2 az8
g{2�

@
4

7�
h3q-+frv�U� vlq�U, +416147f,
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kdmoðwöq|rpdwìnrw ìv d

aw8 +{�> ��, @
n

7�e
g� az8
g{��

@
4

5
Vjq u h3q- frv�U +416147g,

q|ðuöhu�rw1

4161911 Phjpxwdwmxn wryäeeldnedq/ krj| d az8 +{�> ��, dodsphjrogäv d irupäolvdq ihoðukdwö

HL
ge az8
g{e�

. n az8 @ �+{� � ��, +416148,

gl�huhqfläohj|hqohw phjrogävd/ dkro �+{� � ��, d Gludf iìoh iÿjjyìq|1 Plyho d} dodsphjrogäv
d krprjìq hj|hqohw phjrogävd {� 9@ ��0uh h}ìuw d} {� @ �� srqwehol ylvhonhgìvw nhoo yl}vjäoql1
Whj|ÿn iho/ krj| �� ehov�r srqw yìjhv wäyroväjud ydq d} ^{�+D,> {�+E,`> {�+E, A {�+D, lqwhuydo0
oxp yìjsrqwmdlwöo1 Lqwhjuäomxn d ihqwl hj|hqohwhw d} {�+D, ìv {�+E, kdwäurn nù}ùww �j|hohpeh
yìyh/ krj|] %�E��

%�E��
= = = g{� @ olp

"<f

%] 1
�
3"

%�E��
= = = g{� .

] 1
�
n"

1
�
3"

= = = g{� .

] %�E��

1
�
n"

= = = g{�

&
=

D mreerogdorq äooö hov�r ìv xwrovö lqwhjuäo }ìuxv ìuwìn�x plqghq }ìuxvwöo nÿoùqeù}�r �0ud iÿjjhwohqÿo
dwwöo/ krj| d} +416148, hj|hqohw mreerogdod ydj| edorogdod d} lqwhjudqgxv}1 Nùyhwnh}ìvnìss }ìuxv
d yrqdwnr}ö kdwäuìuwìn lv1 D nù}ìsv�r lqwhjuäow whnlqwyh yhj|ÿn �j|hohpeh/ krj|

aw8 +{�> ��, @ LH
g� az8
g{��

wryäeeä/ krj| az8 iro|wrqrv d} {� @ �� kho|hq1 Hoyìjh}yh d} lqwhjuäoävw � nlkdv}qäoyd hnù}ehq d
Gludf iÿjjyìq| lqwhjuäomäydo ndsfvrodwrv +E14, nìsohwhw � ìv nìsh}yh d yrqdwnr}ö kdwäuìuwìnhw
d

aw8 +T. 3> T,� aw8 +T� 3> T, @ 4

uhoäflö dgögln/ dplw d}rqedq whomhvðw aw8 klv}hq d} xwöeel ihowìwho phjhj|h}ln irupäolvdq +41618g,
ihowìwho nllqgxoävl dodnmäydo1

4161:11 D nrqfhqwuäow q|rpdwìnndo whukhow uýg hvhwìq d nùyhwnh}�r loohv}wìvl ihowìwhohnhw nhoo
whomhvðwhqlh d} dodsphjrogävqdn=
+4, D whukhoìv mhoohjh pldww d iÿjj�rohjhv hopr}gxoäv hj|uìv}w }ìuxv/ pävuìv}w shglj iro|wrqrv

d} P @ T srqwedq=
6

X+T� 3>T, @
6

X+T. 3>T, @ 3 = +416149d,

Yhj|ÿn ìv}uh/ krj| d ihqwl ihowìwhoe�ro � xj|dqýj|/ plqw d} +41618e, loohv}wìvl ihowìwhoqìo
oäwwxn � nìw vndoäulv hj|hqohw nùyhwnh}ln1

+5, D v}ùjhoirugxoäv ìuwình iro|wrqrv d T srqwedq d}d}=

g

gu

6

X+T� 3> T, @
g

gu

6

X+T. 3>T, = +416149e,

+6, D T srqwedq p�xnùg�r hj|vìjq|l q|rpdwìn v}dndgävw lgì} ho�r d q|rpdwìnl äeuäq1 D
yrqdwnr}ö loohv}wìvl ihowìwho d} P' @ 4 kho|hwwhvðwìvvho ndskdwö phj d} +415143, hj|hqohw0
e�ro=

�

P+T. 3, @
�

P+T� 3,� 4 = +416149f,

D} +41514:e, hj|hqohw ihokdv}qäoäväydo dgögln lqqhq d} loohv}wìvl ihowìwho
6

X0w wduwdopd}ö

n

7�e
g2

gu2

6

X+T. 3> T, @
n

7�e
g2

gu2

6

X+T� 3> T, . 4

dodnmd1
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+7, D q|ðuöhu�rqhn iro|wrqrvqdn nhoo ohqqlh d T srqwedq/ klv}hq d T srqw hu�rphqwhv=

W +T. 3, @ W +T� 3, =

D} +41514;, nìsohw ihokdv}qäoäväydo lqqhq d

n

7�e
g�

gu�

6

X+T� 3>T, @
n

7�e
g�

gu�

6

X+T. 3>T, +416149g,

ihowìwho nùyhwnh}ln1
Yhj|ÿn lvpìw ìv}uh/ krj| d} +416149d/111/g, ihowìwhohn oäwv}öodj ùw vndoäulv hj|hqohwhw dgqdn d
qìj| lqwhjuäflöv äoodqgö phjkdwäur}äväud1 D nìv�reelhne�ro d}rqedq nl irj ghuÿoql/ krj| d}
xwrovö ihowìwho ydoömäedq qhp iÿjjhwohq ìv ðj| d} hj|hqohwhn ìv lvphuhwohqhn v}äpd d}rqrv1

4161;11 D} +41617, dodwwl phjrogäv ìv d} +416149d, loohv}wìvl ihowìwho hj|ehyhwìvìe�ro d}rqqdo
dgögln/ krj|

D� @ aD� @ 3 =

D} xwöeel nìw ìuwìn +41619,0ed wùuwìq�r kho|hwwhvðwìvìyho pdmg d} huhgpìq| ihokdv}qäoäväydo d}
+416149e, loohv}wìvl ihowìwhoe�ro

D2 @ aD2 @ D>

nùyhwnh}ln/ dkro d} D d nù}ùv ìuwìnhw mhoùol1 H}}ho
6

X+P>T,@ Dh3qo vlq�u u � 3
6

X+P>T,@ Dhqo vlq�u u � 3

d} dodsphjrogäv/ dpl d}
6

X+P>T, @ az� +{�> ��, @ DVjq u h3q- vlq�U +41614:,

hj|hvðwhww dodnedq lv phjdgkdwö1 Ilj|homÿn phj/ krj| h} d iÿjjyìq| dv}lpphwulnxv d} P>T

ydj| dpl xj|dqd} d} {�> �� yäowr}önedq=
6

X+P>T, @ �
6

X+T>P, @ az� +{�> ��, @ � az� +��> {�, =

D a*� +{�> ��, phuhywhvwv}hu�x irujäv ìv d} ap� +{�> ��, kdmoðwöljìq|ehyìwho uhqguh d}
+41514:d,/ +41616h,/ +41614:, ydodplqw d} +41514:e,/ +41616h,/ +41614:,

hj|ehyhwìvh dodsmäq v}äpðwkdwö=

a*� +{�> ��, @ ��Dh3q-+frv�U� vlq�U, > +41614;,

ap� +{�> ��, @
n

5�2
DVjq u h3q- frv�U = +41614<,

D aw� +{�> ��, q|ðuöhu�rw d} +41514:e,/ +41514;, ìv +41616h, ihokdv}qäoäväydo dgögö

W @ �
g
�

P

gU
Vjq u

nìsohwe�ro ndsmxn phj/ kd
�

P kho|ìuh ap� +{�> ��,0w W kho|ìuh aw� +{�> ��,0w ðuxqn ìv d} +41614<,0uh
lv whnlqwhwwho ydj|xqn=

aw� +{�> ��, @
n

5�
Dh3q- +frv �U. vlq �U, = +416153,

D} ap� +{�> ��, kdmoðwöq|rpdwìnrw kho|hwwhvðwyh
�

P kho|ìuh d} +416149f,0edq ìv nlkdv}qäoyd d}
+41616f, ìv +41616g, nìsohwhnhw

D @ �
�2

n
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d} D lqwhjuäflöv äoodqgö ìuwình1 D} lqwhjuäflöv äoodqgö +41614:,/ +41614;,/ +41614<, ìv +416153,0ed
wùuwìq�r kho|hwwhvðwìvìyho loohwyh d} +416147d/111/g, nlkdv}qäoäväydo dgögln hj|uìv}w d nrqfhqwuäow
q|rpdwìnndo ndsfvrodwrv dodsphjrogäv/ pävuìv}w shglj d nìw dodsphjrogäv nù}ùwwl ùvv}hiÿj0
jìv=

6

X+P>T, @ az� +{�> ��, @ �
�2

n
Vjq u h3q- vlq�U @ �a*8 +{�> ��, +416154d,

a*� +{�> ��, @
��

n
h3q-+frv�U� vlq�U, @

7�e

n
ap8 +{�> ��, +416154e,

ap� +{�> ��, @ �
4

5
Vjq u h3q- frv�U @ �aw8 +{�> ��, +416154f,

aw� +{�> ��, @ �
�

5
h3q -+frv�U. vlq�U, @ �n az� +{�> ��, +416154g,

Yhj|ÿn ìv}uh/ krj| aw� +{�> ��, iÿjjyìq| iro|wrqrv d uùj}ðwhwwqhn whnlqwhww T srqwrq wùuwìq�r
äwkdodgäv vruäq1 H} d}w mhohqwl/ krj| d} +416149g, loohv}wìvl ihowìwho dxwrpdwlnxvdq whomhvÿo ìv ðj|
qhp ohkhw iÿjjhwohq1

4171 D} lqgluhnw pögv}hu hj|hqohwhl

4171411 Wìwhoh}}ÿn iho/ krj| d} 417 äeuäq yä}row yìjwhohqeh q|ýoö uxgdw d T srqwedq wäpdgö
I� hu�r loohwyh d} P� hu�rsäu/ d} D srqwedq wäpdgö If hu�r loohwyh d} Pf hu�rsäu/ wryäeeä d E

srqwedq wäpdgö Iu hu�r ìv Pu hu�rsäu whukhol1 H}w d whukhoìvl hvhwhw d} 418 äeud v}hpoìowhwl1

� �

6���

 �

 �

[�

w

 �

�"

6w�w
6f�f

418 äeud

Nrqfhqwäow hu�rnnho whukhow/ yìjwhohqeh q|ýoö/ uxjdopdvdq äj|d}rww uýg

D whukhoìv kdwäväud nldodnxoö hopr}gxoäv/ phuhywhvwv}hu�x irujäv/ kdmoðwöljìq|ehyìwho ìv q|ðuöhu�r
� d}d} d uýg phfkdqlndl äoodsrwd � d} +416147d/111/g, ìv +416154d/111/g, dodsphjrogävrn eluwrnäedq
d v}xshusr}lflö hoy vhjðwvìjìyho kdwäur}kdwö phj1 D yrqdwnr}ö hj|hqohwhn ihoðuävd vruäq fìov}hu�x
ihmehq wduwdql/ krj| d} dodsphjrogävrnedq äooöT0qdn uhqguh d} d srqw ihoho phj dkro d whukhoìvw
dondopd}}xn/ pðj d kdwäv � hopr}gxoäv/ phuhywhvwv}hu�x irujäv/ kdmoðwöq|rpdwìn ìv q|ðuöhu�r �
d} P srqwedq mhohqln phj1 Prqgrwwdn dodsmäq d} {� nrruglqäwämý srqw phfkdqlndl äoodsrwäw

phjdgö z+{�,/ *+{�,/
�

P+{�, ìv W +{�, iÿjjyìq|hn d5
9997

z+{�,
*+{�,
�

P+{�,
W +{�,

6
:::8 @

5
997

az8 +{�> 3, az8 +{�> O, az� +{�> 3, az� +{�> O,
a*8 +{�> 3, a*8 +{�> O, a*� +{�> 3, a*� +{�> O,
ap8 +{�> 3, ap8 +{�> O, ap� +{�> 3, ap� +{�> O,
aw8 +{�> 3, aw8 +{�> O, aw� +{�> 3, aw� +{�> O,

6
::8
5
997

If
Iu
Pf

Pu

6
::8

.

5
997

az8 +{�> ��, az� +{�> ��,
a*8 +{�> ��, a*� +{�> ��,
ap8 +{�> ��, a*� +{�> ��,
aw8 +{�> ��, a*� +{�> ��,

6
::8
�
I�
P�

�
+417155,

päwul{hj|hqohwe�ro v}äpðwkdwön1 Dphqq|lehq d yìjwhohqeh q|ýoö uýg whukhoìvh d ihovrurow srqwv}0
hu�x whukhoìvhn phoohww phjrv}oö whukhoìvw lv pdjäed irjodo/ dnnru d} +41714, hj|hqohw mreerogdoäw
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nl nhoo hjìv}ðwhql1 D}

i�+{�, @ i+{�, {� 5 ^3> O`

dodný phjrv}oö whukhoìv hvhwìq sìogäxo � i+{�, lvphuw whukhoìv � d nlhjìv}ðw�r wdj d] u

1'f

�
az8 +{�> ��, a*8 +{�> ��, ap8 +{�> ��, aw8 +{�> ��,

�A
^i+�,`g�

pögrq ðukdwö iho1 D wryäeeldn d} 418 äeuäq yä}row whukhoìvl hvhwhw yhv}ln dodsxo1

4171511 Kd d} I�> P� whukhoìv uùj}ðwhwwqhn whnlqwhww dnnru d} +417155, hj|hqohwwho ohðuw phfkdql0
ndl äoodsrw d} If/ Pf/ Iu ìv Pu whukhoìvhn/ d}d} ùvv}hvhq qìj| sdudpìwhu iÿjjyìq|h1 H}hnhw
d sdudpìwhuhnhw äowdoäedq phj ohkhw ýj| yäodv}wdql/ krj| d phjrogäv/ d}d} d iÿjj�rohjhv ho0
pr}gxoäv/ phuhywhvwv}hu�x irujäv/ kdmoðwöljìq|ehyìwho ìv q|ðuöhu�r qìj| ho�rðuw ihowìwhoqhn whj|hq
hohjhw1

4171611 D mhohq v}dndv}edq d}w d nìugìvw yl}vjäomxn/ krj| plo|hq ihowìwhohn phoohww ohkhw d}
+417155, nìsohw äowdo dgrww phjrogäv/ ydj|lv hj| d yìjwhohqeh q|ýoö uxjdopdvdq äj|d}rww uýg0
ud yrqdwnr}ö phjrogäv/ hj|ehq hj| yìjhv krvv}ýväjý uxjdopdvdq äj|d}rww uýggdo ndsfvrodwrv
phfkdqlndl ihodgdw phjrogävd1 Srqwrvdeedq irjdopd}yd plnru ylvhonhgln d} 418 äeuäq yä}row
yìjwhohqeh q|ýoö uxjdopdvdq äj|d}rww uýg O krvv}ýväjý DE v}dndv}d srqwrvdq xj|dqýj| plqw
hj| d yìjhlq ydodplo|hq pögrq phjwäpdv}wrww yìjhv krvv}ýväjý � h} ohj|hq lvpìw O � uxjdo0
pdvdq äj|d}rww uýg/ pho|qhn yìjsrqwmdlw d nìv�reel v}ökdv}qäodw hj|v}hu�xvìjh nhgyììuw mhoùomh
uhqguh D ìv E1

Q|loyäqydoöqdn oäwv}ln/ krj| d yìjwhohq krvv}ýväjý uýgDE v}dndv}äqdn xj|dqd} nhoo ohj|hq
d whukhoìvh plqw d yìjhv krvv}ýväjý uýgì/ hphoohww d} D ìv E srqwrnedq d phjrogäv hohjhw nhoo/
krj| whj|hq d yìjhv krvv}ýväjý uýg D ìv E srqwmdledq/ d}d} d yìjsrqwrnedq ho�rðuw shuhp0
ihowìwhohnqhn1

Lvphuhwhv/ krj| d yìjhv krvv}ýväjý uýg yìjsrqwmdledq ho�rðukdwö shuhpihowìwhohn v}äpd qìj|1
Nùyhwnh}ìvnìss d} +417155, äowdo dgrww phjrogävedq äooö If/ Pf/ Iu ìv Pu whukhoìvhn � h}hn
v}äpd xj|dqfvdn qìj| � plqgðj phjyäodv}wkdwön ýj|/ krj| d yìjwhohqeh q|ýoö uýgD ìv E srqw0

�

w

6���

[�

 �

 �

 �

419 äeud

Nrqfhqwäow hu�rnnho whukhow/ yìjhv krvv}ýväjý/ uxjdopdvdq äj|d}rww uýg

mdledq whomhvÿomhqhn d yìjhv krvv}ýväjýDE uýg yìjsrqwmdledq ho�rðuw shuhpihowìwhohn1 Kd sìogäxo
d} 419 äeuäq yä}row hj|ln yìjìq ehirjrww pävln yìjìq v}dedg uýg d yl}vjäodwxqn wäuj|d � yhj|ÿn
ìv}uh/ krj| d}DE v}dndv}rq ehoÿo plqg d yìjhv krvv}ýväjý/ plqg shglj d yìjwhohqeh q|ýoö uýgrq
d}rqrv d whukhoìv � dnnru d

z+3, @ 3 *+3, @ 3
�

P+O, @ 3 W +O, @ 3

shuhpihowìwhohn ihokdv}qäoäväydo d} +417155, nìsohwe�ro d5
997

3
3
3
3

6
::8 @ olp

"<f

5
997

az8 +3 . %>3, az8 +3 . %> O, az� +3 . %>3, az� +3 . %> O,
a*8 +3 . %> 3, a*8 +3 . %>O, a*� +3 . %>3, a*� +3 . %>O,
ap8 +O� %>3, ap8 +O� %>O, ap� +O� %> 3, ap� +O� %>O,
aw8 +O� %> 3, aw8 +O� %>O, aw� +O� %>3, aw� +O� %> O,

6
::8
5
997

If
Iu
Pf

Pu

6
::8
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. olp
"<f

5
997

az8 +3 . %> ��, az� +3 . %> ��,
a*8 +3 . %> ��, a*� +3 . %> ��,
ap8 +O� %> ��, ap� +O� %> ��,
aw8 +O� %> ��, aw� +O� %> ��,

6
::8
�
I�
P�

�
+417156,

olqhäulv hj|hqohwuhqgv}hu dgögln d} If/ Iu/ Pf ìv Pu whukhoìvhn v}äpðwäväud1 D} If/ Iu/ Pf ìv
Pu whukhoìvhn lvphuhwìehq d wìq|ohjhv phjrogäv d} +417155, nìsohwe�ro v}äpðwkdwö1 Ohj|hq

�XEYu� @ olp
"<f

5
997

az8 +3 . �>3, az8 +3 . �>O, az� +3 . �>3, az� +3 . �>O,
a*8 +3 . �>3, a*8 +3 . �>O, a*� +3 . �>3, a*� +3 . �>O,
ap8 +O� �>3, ap8 +O� �>O, ap� +O� �>3, ap� +O� �>O,
aw8 +O� �>3, aw8 +O� �>O, aw� +O� �>3, aw� +O� �>O,

6
::8 +417157d,

�XEu� @ olp
"<f

5
997

az8 +3 . �>��, az� +3 . �>��,
a*8 +3 . �>��, a*� +3 . �>��,
ap8 +O� �>��, ap� +O� �>��,
aw8 +O� �>��, aw� +O� �>��,

6
::8 > { @

5
997

If
Iu
Pf

Pu

6
::8 +417157e,

ìv

e
A @

�
I� P�

�
+417157f,

Ohj|hq wryäeeä

E
A @

�
3 3 3 3

�
= +417157g,

Dplqw duud d mhoùoìv lv xwdo d} �XEYu� päwul{ d uýg yìjsrqwmdledq ydj| pävnìqw irjdopd}yd d
whvw shuhpìq whnlqwhww phqq|lvìjhne�ro ìsÿo iho1 D} �XEu� päwul{ hohphl shglj d} D ìv E srqwrn
nù}ùww/ d}d} d whvw ehovhmìehq whnlqwhww hj|hv dodsphjrogävrn1 D} lv q|loyäqydoö/ krj| e d
wduwrpäq|l whkhu d} { rv}orsyhnwru shglj d} lvphuhwohqhn yhnwrud1 Eäu d E rv}orsyhnwru prvw
}ìuxvyhnwru d nìv�reelhn vruäq d}rqedq nl irj ghuÿoql/ krj| äowdoäqrv hvhwehq d whvw shuhpìq
yhww ìuwìnhnhw wduwdopd}1

D} +417157d/111/g, mhoùoìvhn dondopd}äväydo d} lqgluhnw pögv}hu +417156, dodwwl hj|hqohwh d}

�XEYu�
{. �XEu�

e @ E +417158,

dodnedq ðukdwö iho1
D} If/ Iu/ Pf ìv Pu whukhoìv qhp wìq|ohjhv whukhoìvh d yìjhv krvv}ýväjý DE uýgqdn1 D}

lqgluhnw v}ö huuh d nùuÿopìq|uh xwdo1 V}rnäv h}w d whukhw �nwðy whkhuqhn lv qhyh}ql1 D} +4151;,
ìv +415143, nìsohwhn ihokdv}qäoäväydo ðukdwmxn/ krj|

If @ olp
"<f

W +3 . �,� olp
"<f

W +3� �, Iu @ olp
"<f

W +O. �,� olp
"<f

W +O� �, +417159d,

Pf @ olp
"<f

�

P+3� �,� olp
"<f

�

P+3 . �, Pu @ olp
"<f

�

P+O� �,� olp
"<f

�

P+O. �, +417159e,

dpl d}w pxwdwmd/ krj| d} lvphuhwohqqhn whnlqwhww �nwðy whkhu d yrqdwnr}ö ehov�r hu�rn v}dndgävd
d yìjwhohq krvv}ýväjý uýgedq1

4181 D gluhnw pögv}hu hj|hqohwhl

4181411 D gluhnw pögv}hu hj|hqohwhlqhn v}äupd}wdwäväqäo d ihodgdw gl�huhqfläohj|hqohwh v}ro0
jäokdw nllqgxoö srqwnìqw1 Kd d} 419 äeuäq yä}row uxjdopdvdq äj|d}rww uýg d yl}vjäodwdlqn
wäuj|d/ pho|hw prvw d} äeuäwöo howìu�rhq d}

i+{�, @ e+{�, {� 5 ^3> O`
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phjrv}oö hu�ruhqgv}hu whukho/ dnnru �2 @ 3 ìv d} +415144, loohwyh +415145, hj|ehyhwìvìe�ro d}rqqdo
dgögln/ krj| d}

HL
gez+{�,

g{e�
@ e+{�,� nz+{�, +41815:,

hj|hqohw d ihodgdw gl�huhqfläohj|hqohwh1 Q|loyäqydoö/ krj| d} +41815:, hj|hqohwhw d ihodgdw shuhp0
ihowìwhohlyho lv nl nhoo hjìv}ðwhql1 D shuhpihowìwhohn nìugìvìuh d}rqedq fvdn d gluhnw pögv}hu
hj|hqohwhlqhn ohv}äupd}wdwävd xwäq wìuÿqn ylvv}d1

4181511 D gluhnw pögv}huuho ndsfvrodwrv hj|hqohwhn ohyh}hwìvìqhn ihodgdwwðsxvwöo iÿjjhwohq
nù}ùv pögv}huh d}/ krj| d ihodgdw gl�huhqfläohj|hqohwhlw yìjljv}rur}}xn d phjihoho�r dodsphjrogäv0
vdo pdmg lqwhjuäomxn d v}ru}dwrw d yrqdwnr}ö wduwrpäq|rq1 D irupäolv huhgpìq| hj| ro|dq
kledlqwhjuäo ohv} pho|ehq d az8 +{�> ��, dodsphjrogäv ihoho phj d výo|iÿjjyìq|qhn1 H}w d} lqwh0
juäow dondopdv sdufläolv lqwhjuäoävrn yìjuhkdmwäväydo dgglj dodnðwmxn/ dpðj d nhuhvhww phjrogäv
wduwrpäq|rq yhww ghulyäowmdl how�xqqhn d wduwrpäq|l lqwhjuäoeöo1 Prqgrwwdn dodsmäq nìwv}hu
sdufläolvdq lqwhjuäoyd d}] u

%�'f

k
LH zEe�+{�,� e+{�, . nz+{�,

l
az8 +{�> ��, g{� @ 3 +41815;,

kledlqwhjuäo hov�r wdjmäw ìv ihokdv}qäoyd hnù}ehq d} +41514;,/ +416147e, ìv +41514:e, ùvv}hiÿjjìvhnhw
ndsmxn/ krj|=] u

%�'f

g2 az8
g{2�

LH
g2z

g{2�
g{� �

] u

%�'f
+e� nz, az8 g{� .

�
az8 LH

g�z

g{��
�

g az8
g{�

LH
g2z

g{2�

�����
u

%�'f

@ 3

+41815<d,

ydj| dpl xj|dqd}/ krj|

] u

%�'f

�

P ap8 +{�> ��,

LH
g{� �

] u

%�'f
^e+{�,� nz+{�,` az8 +{�> ��, g{�

.

�
W +{�, az8 +{�> ��, �

�

P+{�, a*8 +{�> ��,

�����
u

%�'f

@ 3 +41815<e,

4181611 D} xwöeel hj|hqohw phjhj|h}ln irupdlodj d yluwxäolv pxqnd hoyyho/ loohwyh d whomhv
srwhqfläolv hqhujld hov�r yduläflömäqdn how�xqìvìw nlihmh}�r hj|hqohwwho plyho d} hov�r wduwrpäq|l
lqwhjuäo irupdlodj d ehov�r hu�ruhqgv}hu yluwxäolv pxqnämd/ d pävrgln wduwrpäq|l lqwhjuäo d wdu0
wrpäq|l whkhu yluwxäolv pxqnämäqdn d} hoohqwhwwmh/ pðj d ihqqpdudgö wdjrn d shuhpwhukhoìv �
mhohq hvhwehq d yìjsrqwrnrq p�xnùg�r hu�rn � pxqnämäqdn d} hoohqwhwwmìw dgmän1 H} d phjmhj|}ìv
duud nlyäq uäyloäjðwdql/ krj| d gluhnw pögv}hu hj|hqohwhl d yluwxäolv pxqnd hoye�ro loohwyh yduläflöv
hoye�ro lv v}äupd}wdwkdwön1

4181711 D} +41815<d, hj|hqohwehq äooö hov�r wduwrpäq|l lqwhjuäo nìwv}hul sdufläolv lqwhjuäoävd
xwäq how�xqqhn d z phjrogäv ghulyäowmdl d} lqwhjuäoeöo=�

az8 LH
g�z

g{��
�

g az8
g{�

LH
g2z

g{2�
.

g2 az8
g{2�

LH
gz

g{�
�

g� az8
g{��

LH z

�����
u

%�'f

.

] u

f

ge az8
g{e�

LH z g{� @

] u

%�'f
+e� n z, az8 g{�

H} d} hj|hqohw wryäee dodnðwkdwö d} +41514;,/ +41514:e,/ +416147e, ìv d} +416147f/g, nìsohwhn
vhjðwvìjìyho wryäeeä dqqdn d nùuÿopìq|qhn d nlkdv}qäoäväydo/ krj| d az8 dodsphjrogäv nlhoìjðwl
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d} +416148, gl�huhqfläohj|hqohwhw=

�

�
az8 +{�> ��,W +{�, � a*8 +{�> ��,

�

P+{�,

�����
u

f

.

] u

f
az8 +{�> ��, e+{�, g{� @

�
�
z+{�, aw8 +{�> ��, � *+{�, ap8 +{�> ��,

���u
f
.

] u

f
z+{�, �+{� � ��,g{� = +418163,

4181811 D} huhgpìq| phjhj|h}ln irupdlodj d} lghjhq pxqnän hj|hqo�rvìjìw nlihmh}�r Ehwwl

wìwhooho ydj| pävnìqw irjdopd}yd d Juhhq iìoh d}rqrvväj mhohq ihodgdwud ìuyìq|hv dodnmäydo1 D}
ìv}uhyìwhow äowdoäqrvðwyd d}w lv prqgkdwmxn/ krj| kd d yl}vjäow ihodgdwkr} wduwr}lnJuhhq wðsxvý
d}rqrvväj/ dnnru yäukdwö/ krj| d gluhnw pögv}hu hj|hqohwhl ohyh}hwkhw�rn d ihodgdwkr} wduwr}ö
Juhhq iìoh d}rqrvväjeöo1

D E1 Iÿjjhoìn Gludf iÿjjyìq|hnnho ndsfvrodwrv +E14, nìsohwìw dondopd}yd d}rqqdo dgögln/
krj| ] u

f
z+{�,�+{� � ��, g{� @ z+��, = +418164,

Xwöeel hj|hqohw +418163,0eh wùuwìq�r ylvv}dkho|hwwhvðwìvh xwäq d

z+��, @

+�
az8 +{�> ��, a*8 +{�> ��,

� % �W +{�,
�

P+{�,

&

�
�
�aw8 +{�> ��, ap8 +{�> ��,

� � z+{�,
*+{�,

������u
%�'f

.

] u

f
az8 +{�> ��, e+{�,g{� +418165,

huhgpìq| nùyhwnh}ln1 D ndsrww hj|hqohw v}hulqw eäupho| �� 5 +3> O, srqwedq nlv}äpðwkdwö d
e+{�, phjrv}oö whukhoìv kdwäväud oìwuhmùy�r hopr}gxoäv

� kd lvphuhwhv d az8 +{�> ��, dodsphjrogäv ìv d} dodsphjrogävkr} wduwr}ö phuhywhvwv}hu�x
irujäv ìv ehov�r hu�rn � d}d} d a*8 +{�> ��,/ ap8 +{�> ��, ìv aw8 +{�> ��, iÿjjyìq|hn � d} {� @ 3
ìv O srqwrnedq

wryäeeä

� kd xj|dqfvdn lvphuhwhvhn d nhuhvhww phjrogävrn d uýg yìjsrqwmdledq/ ydj|lv kd lvphumÿn
d

z+3, z+O,

*+3, *+O,

�

P+3,
�

P+O,

W +3, W +O,

ìuwìnhnhw1

Plyho d uýg D ìv E yìjsrqwmdledq qìj| shuhpihowìwho ðukdwö ho�r d ihovrurow q|rof ìuwìn nù}ÿo
äowdoäedq fvdn qìj| lvphuhwhv1 Kd d uýg edorogdol yìjh uùj}ðwhww ìv d mreerogdol yìjh v}dedg/
dnnru sìogäxo

z+3, @ *+3, @
�

P+O, @ W +O, @ 3

pðj d ihqqpdudgö qìj|

z+O, *+O,
�

P+3, W +3,

shuhpìuwìn wryäeeud lv lvphuhwohq1

4181911 D prqgrwwdn iìq|ìehq ihophuÿo d nìugìv/ krj| ihokdv}qäokdwö0h ydodplo|hq pögrq
d} +41819, hj|hqohw d kläq|}ö qìj| shuhpìuwìn phjkdwäur}äväud1 D} 4181;1 ìv 4181<1 v}dndv}rn
huuh d nìugìvuh nhuhvln d yäodv}w1
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4181:11 Yhj|ÿn ìv}uh/ krj| d} +418165, äowdo dgrww phjrogäv gl�huhqfläokdwö d �� v}hulqw1
Mhoùomh � d �� v}hulqwl ghulyäowdndw1 D} +418165, hj|hqohw �� v}hulqwl ghulyäowmäqdn hoohqwhwwmh d
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d} +418167, hj|hqohw hvhwìq lv1 Uùylghq phjlvpìwhoyh= d az8 / a*8 dodsphjrogävrn ìv d q|rof
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D qìj| hj|hqohwe�ro äooö olqhäulv hj|hqohwuhqgv}huehq d} lvphuw shuhpìuwìnhn kho|hwwhvðwìvh xwäq
qìj| lvphuhwohq pdudg> h}hn shglj ìss d} lvphuhwohq shuhpìuwìnhn1 Qxphulnxv phjrogävw
wìwhoh}yh iho d} lqwhjuäo ydodplo|hq nydgudwýudirupxoäydo v}äpðwkdwö ìv ro|dq dojrulwpxv lv v}0
hunhv}wkhw�r dpho| d shuhpho�rðuävrn iÿjjyìq|ìehq ùvv}häooðwmd d phjrogdqgö olqhäulv hj|hqoh0
wuhqgv}hu hj|ÿwwkdwöpäwul{äw/ loohwyh d} hj|hqohwuhqgv}hu mreerogdoäw1

Duud lv ÿj|hoql nhoo/ krj| d aw8 dodsphjrogäv � y1ù1= +416147g, � qhp iro|wrqrv d T @ P
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Ohj|hq wryäeeä gv d} ðyhohp d uýg nù}ìsyrqdod phqwìq1 D ehyh}hwhww mhoùoìvhnnho +418167,0eöo/
ylvv}dlgì}yh d}w lv/ krj| d �� srqwrw T0ydo/ d} {� srqwrw shglj P0ho mhoùowÿn/ d}
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hj|hqohw dgögln1 H} d} hj|hqohw irupdlodj phjhj|h}ln d gluhnw pögv}hu uxjdopdvväjwdql ihodgd0
wrnud ìuyìq|hv ìv d} hopr}gxoävph}�ruh yrqdwnr}ö phjrogävw dgö +7=7=56,� hj|hqohwìyho1

4191 J|dnruodwrn

414 Ljd}romd/ krj| yìjwhohqeh q|ýoö/ kdmoðwrww0q|ðuw/ qhp uxjdopdvdq äj|d}rww uýg hvhwìq d
nrqfhqwuäow hu�rkù} wduwr}ö dodsphjrogävrn
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ihodgdw kdwäur}rwwä wìwhoìkh} h}hq wýophq�rhq d
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ihowìwhohnhw lv ho�r nhoo ðuql1,
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415 Ljd}romd/ krj| yìjwhohqeh q|ýoö/ kdmoðwrww0q|ðuw/ qhp uxjdopdvdq äj|d}rww uýg hvhwìq d
nrqfhqwuäow q|rpdwìnkr} wduwr}ö dodsphjrogävrn
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nlhjìv}ðw�r ihowìwhohnhw lv ho�rðumxn1
416 Ðumd iho d gluhnw pögv}hu hj|hqohwhlw uxjdopdvdq äj|d}rww uýgud/ kd d uýg plqgnìw yìjh

ehirjrww wryäeeä kd hj|vìjq|l iÿjj�rohjhv hu�r whukhol d} �� @ 3=8O nrruglqäwämý T srqwrw +d uýg
nù}ìssrqwmäw,1

Klydwnr}ävrn d} 41 Ihmh}hwkh}

41 Exwwhu�hog/ U1= Qhz frqfhswv looxvwudwhg e| rog sureohpv lq Ghyhorsphqwv lq erxqgdu|
hohphqw phwkrgv04 hglwhg e| S1N1Edqdumhh dqg U1Exwwhu�hog/ Dssolhg Vflhqfh Sxeolvkhuv
OWG/ Orqgrq/ 4<:<1

51 Edqdumhh/ S1N10Exwwhu�hog/ U1= Erxqgdu| hohphqw phwkrgv lq hqjlqhhulqj vflhqfh/ PF0
Judz Kloo/ Orqgrq/ 4<:<1

61 Eìgd/ J|10Nr}än/ L1= Uxjdopdv whvwhn phfkdqlnämd/ P�xv}dnl Nùq|ynldgö/ Exgdshvw/
4<;:1

71 Khwìq|l/ P1= Ehdpv rq hodvwlf irxqgdwlrq/ Xqlyhuvlw| ri Plfkljhq Suhvv/ 4<:9



5 IHMH]HW

D Odsodfh ìv Srlvvrq hj|hqohw

5141 Ho�r}pìq|hn

5141411 D shuhphohp0pögv}hu ho�r}pìq|hl d 930dv ìyhn hohmìuh q|ýoqdn ylvv}d dplnrulv Khvv
ìv Vplwk ^4/5` pävrgidmý Iuhgkrop wlsxvý lqwhjuäohj|hqohwhnuh yh}hwwh ylvv}d d} hj|v}hu�x iru0
uävhorv}oäv irujävihoÿohwhq wùuwìq�r phjkdwäur}äväqdn ihodgdwäw1 D} hj|hqohw qxphulnxv phjrogävd
uìyìq ohkhw�ryì yäow d} hj|hqohwhvhq äudpoö nù}hjeh kho|h}hww ihoÿohw äudpoävl nìsuh j|dnrurow
kdwäväqdn v}äpðwävd1 H} d} ýwwùu�r mhoohj�x pxqnd d}rqedq pìj plqgðj lqnäee whnlqwkhw�r hj|
vshfläolv ihodgdw v}äpv}hu�x phjrogäväqdn/ plqw hj| ým qxphulnxv pögv}hu ihoì xwdw q|lwö huhg0
pìq|qhn1

D} hov�r ro|dq wdqxopäq| dpho| wxgdwrvdq nlkdv}qäowd d shuhpjùueìq whnlqwhwwJuhhq iìoh
nìsohwhw/ kdqjvýo|r}yd hj|xwwdo/ krj| h} d} hj|hqohw hj| kduprqlnxv iÿjjyìq| ìv qrupäoluäq|ý
ghulyäowmdl nù}ùww ihqqäooö ùvv}hiÿjjìv/ Mdvzrq ìv Srqwhu wrooäeöo huhg ^6/ 4<96`1 D} lgì}hww
grojr}dw d fvdyduävl ihodgdw ghsodqäflöv iÿjjyìq|ìqhn phjkdwäur}äväud yh}hwhww oh pävrgidmý
lqwhjuäohj|hqohwhw/ qxphulnxv xwrq v}äpðwyd d ghsodqäflö ìuwìnìw d shuhpjùueìq/ pdmg hqqhn
eluwrnäedq d q|ðuöihv}ÿowvìjhnhw loohwyh d fvdyduävl phuhyvìjhw lv phjkdwäur}wd1

Xj|dqheehq d} ìyehq nìw wryäeel wdqxopäq| mhohqw phj � Mdvzrq ^7` ìv V|pp ^8` � pho|hn
d} hohnwurprv wùowìvhorv}oäv phjkdwäur}äväud v}rojäoö hov�ridmý Iuhgkrop wlsxvý lqwhjuäohj|hq0
ohw ohyh}hwìvìw ^7` ìv d qxphulnxv phjrogävw ^8` pxwdwmän eh1 D shuhp nlv hohphnuh yrow iho0
erqwyd/ d iruuävv�xu�xvìjhw shglj äoodqgö ìuwìn�xqhn whnlqwhwwìn d} hohphnhq1 D ^6`/ ^7` ìv ^8` dodwwl
wdqxopäq|rn ydoömäedq päu wduwdopd}wän d} xq1 gluhnw pögv}hu whomhv phjdodsr}äväw1 Hqqhn
hoohqìuh qhp nhowhwwhn dnnrud �j|hophw plqw dphnnruäw ydoömäedq ìughphowhn yroqd1 Heehq plq0
ghq ydoöv}lq�xvìj v}hulqw d} lv nù}uhmäwv}rww/ krj| d 930dv ìyhn vruäq ureedqävv}hu�xhq howhumhgw d
yìjhvhohp pögv}hu1

D shuhplqwhjuäo0hj|hqohw pögv}hu hoqhyh}ìvw Fuxvh ìv Ul}}r kdv}qäowd ho�rv}ùu ^:` ìv iho0
whkhw�rhq hqqhn dodsmäq dodnxow nl d Euheeld ìv Grplqjxh} äowdo ehyh}hwhww ^;/</9` ydodplyho
hj|v}hu�xee gh pd päu äowdoäqrvdq hoirjdgrww shuhphohp0pögv}hu nlihmh}ìv1 D pögv}huuho nds0
fvrodwrv hov�r ùvv}hirjodoö mhoohj�x pxqnd/ d} ho�ree päu lgì}hww ^9` dodwwl nùq|y/ 4<:;0edq mhohqw
phj1

D ;30dv ìywl}hg d pögv}huuho ndsfvrodwrv nxwdwävrn yroxphqh j|ruv qùyhnhgìvìqhn lghmh1 D
nxwdwävl fìoodo phjðuw surjudprndw irnr}dwrvdq ihoyäowmän d ihokdv}qäoöeduäw pìuqùnl *vriwzduh*0n
^43`1 D nxwdwävrn kdqjvýo|d shglj irnr}dwrvdq äwnhuÿo d qhpolqhäulv/ lg�rw�ro iÿjj�r ìv dodnrswl0
pdol}äoävl ihodgdwrnud ^44`1 D} huhgpìq|hn }ùpìw dEuheeld äowdo xmrqdq dodsðwrww Hqjlqhhulqj
Dqdo|vlv zlwk Erxqgdu| Hohphqwv fðp�x iro|öludwedq sxeolnäomän1

5141511 D mhohq ihmh}hw d Srlvvrq hj|hqohwwho/ loohwyh d srwhqfläohj|hqohwwho ndsfvrodwrv ih0
odgdwrnrq nhuhv}wÿo pxwdwmd eh d pögv}huw1 D} dodsphjrogäv wxodmgrqväjdlqdn wäuj|doävd xwäq
ho�rv}ùu d gluhnw pögv}hu lqwhjuäohj|hqohwhlw whnlqwmÿn äw1 Nllqgxoävl srqwnìqw d Juhhq iìoh
nìsohwhn/ loohwyh d yrqdwnr}ö gl�huhqfläohj|hqohwhnnho ndsfvrodwrv kledlqwhjuäo v}rojäo1 D} lq0
gluhnw pögv}hu lqwhjuäohj|hqohwhlqhn lvphuwhwìvh xj|dqfvdn d Juhhq iìoh nìsohwhnhq dodsxo1 D
jrqgrodwphqhw nlihmwìvh vruäq hov�rnìqw d käurpglphq}löv hvhwhw yhvv}ÿn1 D nìwpìuhw�x ihodgd0
wrnndo ndsfvrodwrv huhgpìq|hnhw honÿoùqðwhwwhq/ uìv}lqw dqdoöjlänud wäpdv}nrgyd wäuj|domxn1 D
ihmh}hwkh} fvdwodnr}ö H1 Iÿjjhoìn d vðnehol Odsodfh hj|hqohw qxphulnxv phjrogäväud dondopdv
surjudp Iruwudq nögmäqdn uìv}ohwhv pdj|duä}dwrnndo hooäwrww olvwämd1 D} dojrulwpxv d gluhnw
pögv}huhq dodsxo1 D shuhphohphn phqwl dssur{lpäflö nydgudwlnxv/ d surjudp kdv}qäokdwöväjäw
qxphulnxv sìogän looxv}wuäomän1
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5151 Wìuehol ihodgdwrn

5151411 Ohj|hq Y� yìjhvehq ihny�r hj|hwohq }äuw ihoÿohwwho kdwäurow hj|v}huhvhq ùvv}hiÿjj�r wdu0
wrpäq|1 Mhoùomh V d Y� wduwrpäq| vðpd ihoÿohwuìv}hne�ro ihoìsðwhww kdwäuroöihoÿohwìw1 D} V ihoÿohw
äowdoäedq nìw uìv}uh erqwrww=

V @ V� ^ V| +51514,

dkro V� ydj| V| }ìuxv nlwhumhgìv�x lv ohkhw1
Ohj|hq Ye d käurpglphq}löv wìu d}rq uìv}h dpho| d Y� wduwrpäq| whomhv wìue�ro wùuwìq�r

howäyroðwäväydo ndskdwö phj1 Q|loyäqydoö/ krj| d} V ihoÿohw d Ye wduwrpäq| kdwäuroöihoÿohwh lv1
Mhoùomh uhqguh �q ìv eq d Y� ìv Ye wduwrpäq|rn V kdwäuroöihoÿohwìqhn nÿov�r qrupäolv hj|vìjyhn0
wruäw1 D wduwrpäq|rn ihqwl ìuwhoph}ìvìe�ro d}rqqdo nùyhwnh}ln/ krj|

�q @ �eq +51515,

D Y� ìv Ye wduwrpäq|rndw d 514 äeud v}hpoìowhwl1
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D wryäeeldnedq uìv}ohwh}hww mhoùoìvhn whomhv ùvv}kdqjedq ydqqdn d} 41 Ihmh}hwehq ehyh}hwhww
mhoùoìvhnnho1

Ohj|hqP d} {�> {2> {� nrruglqäwämý ixwösrqw1 D ��> �2> �� nrruglqäwämýT srqwrw äowdoäedq
sdudpìwhuqhn whnlqwmÿn ìv heehq d plq�rvìjìehq whupìv}hwv}hu�xhq uùj}ðwhww lv ohkhw1 Dphqq|lehq
d} P ydj| T srqwrn d} V ihoÿohwuh hvqhn dnnru d phjnÿoùqeù}whwìvw d} dovölqgh{nìqw nlðuw nlv
ndulnd vhjðwl ydj|lv P
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srqwmäedq whnlqwhww vndoäulv ihoÿohwhohp1 D Qdeod/ loohwyh Kdplowrq iìoh gl�huhqfläorshuäwru
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'

u& +51517e,
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dkro srqw mhoùol/ ùvv}kdqjedq d} D1Iÿjjhoìnehq prqgrwwdnndo/ d vndoäulv v}ru}ävw1

5151511 Ohj|hq x+P, d Y�0q ^ydj| d Ye 0q` whnlqwhww ohjdoäee nìwv}hu iro|wrqrvdq ghulyäokdwö
ìv hj|ho�ruh lvphuhwohq vndoäuiÿjjyìq|1 D

��x+P, @ 3 P 5 Y� +51518,

krprjìq gl�huhqfläohj|hqohw d} xq1 Odsodfh ydj| srwhqfläohj|hqohw1 D} hj|hqohw phjrogävdlw
kduprqlnxv iÿjjyìq|hnqhn qhyh}ln1 D yrqdwnr}ö shuhpìuwìn0ihodgdwrndw shglj d shuhpihowìwhohn
mhoohjh v}hulqw rv}wäo|r}}än ^45`1

D} x+P, P 5 Y� iÿjjyìq| qrupäoluäq|ý ghulyäowmd d} V ihoÿohwhq d}

�q&+
�

u&x,

����
��

@ �q&+
�

u&x+P�,, @
Cx+P

�
,

Cq��

@ �w+P�, +51519,

pögrq ðukdwö iho/ dkro d nù}ìsv�r nìw wdjedq d ghulyäoäv whupìv}hwv}hu�xhq � ìv d} hggljlhnnho
ùvv}kdqjedq � phjho�r}l d orndol}äoävw1 D nìsohw mreerogdod mhoùoìvehol phjäoodsrgäv1 V}dydnedq=
d} x+P, vndoäuph}�r nÿov�r qrupäolv phqwìq yhww ghulyäowmäw w mhoùol1 D} q ehwÿ ho�rww äooö � ydj|

e lqgh{ d yrqdwnr}ö Y� loohwyh Ye wduwrpäq|ud xwdo1
Ehov�r ^Glulfkohw` iQhxpdqqj iìoh shuhpìuwìn0ihodgdwuöo ehv}ìoÿqn/ kd d shuhpihowìwhohn

^x+P
�
, @ �ax+P�

, P
�
5 V` +5151:,�

Cx+P
�
,

Cq��

@ �
aw+P�, P� 5 V

�
+5151;,

dodnýdn1 Lww ìv d wryäeeldnedq �ax+P�
, ìv �

aw+P
�
, ho�ruh phjdgrww hohjhqg�rhq vðpd iÿjjyìq|hn d}

V ihoÿohwhq/ ydj| dqqdn hj| uìv}ìq1
Yhj|hv shuhpìuwìn0ihodgdwrn hvhwìq d} V kdwäuroöihoÿohw hj|ln uìv}ìq d} lvphuhwohq iÿjjyìq|/

pävln uìv}ìq shglj d iÿjjyìq| qrupäoluäq|ý ghulyäowmd d} ho�rðuw=

x+P
�
, @ �ax+P�

, P
�
5 V� +5151<d,

Cx+P
�
,

Cq��

@ �
aw+P�, = P� 5 V| +5151<e,

Nÿov�r Glulfkohw/ Qhxpdqq ìv yhj|hv shuhpìuwìn0ihodgdwrn hvhwìq d

��x+P, @ 3 P 5 Ye +515143,

gl�huhqfläohj|hqohwhw uhqguh d}

x+P�, @ eax+P�, P� 5 V +515144,

+Glulfkohw ihodgdw,/ loohwyh d

Cx+P
�
,

Cq��

@ e
aw+P�, = P� 5 V +515145,

+Qhxpdqq ihodgdw,/ ydj| d}

x+P
�
, @ eax+P�

, P
�
5 V� +515146d,

Cx+P
�
,

Cq��

@ e
aw+P

�
, = P

�
5 V| +515146e,

+yhj|hv shuhpìuwìn0ihodgdw, shuhpihowìwhohnnho nhoo nlhjìv}ðwhql/ dkro eax+P�
, ìv e

aw+P
�
, ho�ruh

phjdgrww iÿjjyìq|hn1 Yhj|ÿn ìv}uh/ krj| d +515145, ìv +515146e, hj|hqohwehq qhp wìuwÿqn ho d
+51519,0wöo d qrupäoluäq|ý ghulyäow ðuävpögmäw whnlqwyh/ h}ìuw mhj|h}}ÿn phj/ krj| h} d} ðuävpög
plqgðj d nlihoì pxwdwö qrupäolv phqwìq v}äpðwrww ghulyäowdw mhoùol1 D +51519, mreerogdoäqdn
ihokdv}qäoäväydo d}rqedq pög q|ðoln duud lv/ krj| h}w d nùuÿopìq|w d mhoùoìvehq lv ìu}ìnhowhvvÿn1

Ohj|hqhn �+P
�
,> �+P

�
, ìv ai+P

�
, lvphuw iÿjjyìq|hn d} V kdwäuroöihoÿohwhq1 D}

�+P�,x+P�, . �+P�,
Cx+P

�
,

Cq��

@ ai+P�, P� 5 V +515147,

shuhpihowìwho d k�ryh}hwìvl wlsxvý shuhpìuwìn0ihodgdw shuhpihowìwhoh1
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5151611 Howÿq�r ^ V|0uh V� @ V ` i V�0ud V| @ V j ìv hnnru plqg d ehov�r plqg d nÿov�r yhj|hv
shuhpìuwìn0ihodgdw ^ Glulfkohw ` i Qhxpdqq j wlsxvý ihodgdwwä yäoln1 Huuh whnlqwhwwho d gluhnw
ìv lqgluhnw pögv}hu ehpxwdwävd vruäq d yhj|hv shuhpìuwìn0ihodgdwrn wäuj|doäväud kho|h}}ÿn d
kdqjvýo|w1

5151711 D} ^ �+P�, @ 4> �+P�, @ 3 ` i �+P�, @ 3> �+P�, @ 4 j hvhwìq d k�ryh}hwìvl wlsxvý
shuhpìuwìn0ihodgdw ydoömäedq ^ Glulfkohw ` i Qhxpdqq j wlsxvý ihodgdw1

5151811 Ohj|hq e+P, P 5 Y� lvphuw iÿjjyìq|1 D

��x+P, . e+P, @ 3 P 5 Y� +515148,

lqkrprjìq gl�huhqfläohj|hqohw d} xq1 Srlvvrq hj|hqohw1 D ihqwl hj|hqohwkh} d 515151 v}d0
ndv}edq lvphuwhwhww shuhpihowìwhohn eäupho|lnh wäuvxokdw1

5151911 Lvphuhwhv ^46`/ krj| vwdflrqhu k�räudpoäv hvhwìq � krprjìq/ l}rwuös whvwhw wìwhoh}yh
iho � d  +P, k�rpìuvìnohwph}�r d

�� +P, .
t+P,

n
@ 3 P 5 Y� +515149,

gl�huhqfläohj|hqohwqhn whv} hohjhw/ dkro n d k�ryh}hwìvl wìq|h}�r/ d t+P, shglj d} hj|vìjq|l wìu0
irjdwhohpehq lg�rhj|vìj dodww nhohwnh}�r k�rphqq|lvìj1 Kd d t+P, sr}lwðy/ dnnru k�r whupho�rgln/
kd qhjdwðy/ dnnru k�rhoyrqäv phj| yìjeh d} dgrww srqwedq1 V}rnäv d t+P,0w k�riruuävv�xu�xvìjqhn
lv qhyh}ql1

D +515149, hj|hqohwhw nl nhoo hjìv}ðwhql d yl}vjäow ihodgdw shuhpihowìwhohlyho1
D +515148, ìv +515149, hj|hqohwhn hj|ehyhwìvh dodsmäq d}w lv prqgkdwmxn/ krj| d +515148,

hj|hqohw phjhj|h}ln irupdlodj d k�ryh}hwìvl hj|hqohwwho/ kd d n k�ryh}hwìvl wìq|h}�r hj|vìjq|l
ìuwìn�x1

Kd qlqfv k�riruuäv/ dnnru t+P, � 3 ìv d +515149, hj|hqohw phjhj|h}ln d Odsodfh hj|hqohwwho1
D nu� +P,m��

k�räudpyhnwru lvphuhwìehq d

n �q,

�
�

u, +P,

�����
��

@ n
C +P

�
,

Cq��

P
�
5 V +51514:,

pögrq v}äpðwkdwö d Y� wduwrpäq| V kdwäuroöihoÿohwìqhn P
�
srqwmäq äwäudpoö k�rphqq|lvìj1

Kd d ghulyäow sr}lwðy/ dnnru d Y� wduwrpäqq|do k�rnù}oìv/ kd qhjdwðy/ dnnru d Y� wduwrpäq|eöo
k�rhoyrqäv wùuwìqln1

5161 D} dodsphjrogäv

5161411 Ohj|hq u'� @ u @ u&l& @ +{&��&,l& d}P srqwT srqwud yrqdwnr}wdwrww kho|yhnwrud
ìv mhoùomh U @ U+P>T, @ mu'� m d nìw srqw wäyroväjäw1 D}

X+P>T, @
4

7�U+P>T,
+51614,

nìwsrqwiÿjjyìq| d Odsodfh hj|hqohwwho ndsfvrodwrv dodsphjrogäv1 Yhj|ÿn ìv}uh/ krj| d} dods0
phjrogäv d} P ìv T srqwrn v}lpphwulnxv iÿjjyìq|h=

X+P>T, @ X+T>P, = +51615,

D} U+P>T, @
s
+{� � ��,

2 . +{2 � �2,
2 . +{� � ��,

2 ìv d +51516, nìsohwhn ihokdv}qäoäväydo ho0
ohq�rul}khw�r/ krj|

�

u& U+P>T, @
u&
U

'

u& U+P>T, @ �
u&
U

+51616,

wryäeeä/ krj|

�

u&

4

U+P>T,
@ �

u&
U�

>
'

u&

4

U+P>T,
@

u&
U�

+51617,
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ìv

�

u&

�

u,

4

U
@ �

�

u&u,
U�

. 6
u& u,
UD

@ �
�&,
U�

. 6
u& u,
UD

+51618d,

loohwyh

'

u&

'

u,

4

U
@

�

u&

�

u,

4

U
+51618e,

dkro/ ùvv}kdqjedq d} D1 Iÿjjhoìn mhoùoìvhlyho/ �&, d Nurqhfnhu v}lpeöoxp1 D +51618d/e, whq0
}rurn vndoäulqyduläqväw yìyh/ whnlqwhwwho d +51517d/e, nìsohwhnuh ìv d} dodsphjrogäv +51614, dodwwl
ìuwhoph}ìvìuh/ d}rqqdo dgögln/ krj|

��X+P>T, @ �'X+P>T, @ 3 = T 9@P 5 Y� ^ V ^ Ye +51619,

V}dydnedq= Hj|pävwöo nÿoùqeù}�r T0 ìv P0uh d} dodsphjrogäv plqgnìw yäowr}ömäedq nlhoìjðwl d
wìuehol Odsodfh gl�huhqfläohj|hqohwhw/ d}d} kduprqlnxv iÿjjyìq|1

5161511 Doäeeldnedq d} dodsphjrogäv ìv d Odsodfh hj|hqohw ndsfvrodwäw suöeäomxn phj
wlv}wä}ql1

Whnlqwvÿn d} V ihoÿohwwho kdwäurow Y� wduwrpäq|w ìv wìwhoh}}ÿn iho hj|ho�ruh/ krj| T 5 Y�1 D
+51614, ìv +51617,� nìsohwhn ihokdv}qäoäväydo

CX+P�> T,

Cq��

@ �q&

�
�

uX+P>T,

�����
��

@ �
�q& u&
7�U�

���
��

+5161:,

d} dodsphjrogäv qrupäoluäq|ý ghulyäowmd1

?�
�

?�
�

_��
�

�
�

�
�

"

"

"�
�

h

"�
�

h

+2_V

I

I

_��
�

�

_V

515 äeud

D gDP�
ihoÿohwhohp

D 515191 v}dndv} loohwyh d +51514:, nìsohw dodsmäq d}w lv prqgkdwmxn/ krj| d}

L @

]
7

CX+P
�
> T,

Cq��

gD��

lqwhjuäo d Y� wduwrpäqq|do nù}ùow/ loohwyh d wduwrpäq|eöo hoyrqw k�rphqq|lvìj/ kd n @ 4/ klv}hq d}
dodsphjrogäv qrupäoluäq|ý ghulyäowmd d} lqwhjudqgxv}1 D} lqwhjuäo äwdodnðwäväkr} kho|hwwhvðwvÿn
d +5161:, nìsohwhw/ kdv}qäomxn nl d vndoäulv v}ru}äv ìuwhoph}ìvìw � * d} u'��

ìv d} �q��
äowdo

eh}äuw v}ùj/ ydj|lv �q&u& @ U frv* � ìv yhj|ÿn �j|hohpeh/ krj| d gD��
0kr} wduwr}ö g� wìuv}ùj
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lvphuhwìehq gD��
@ U2 g�@ frv*1 D jhrphwuldl ylv}rq|rndw d 515 äeud v}hpoìowhwl1 Prqgrwwdn

dodsmäq

L @ �

]
7

�q& u&
7�U�

gD��
@ �

]
7

frv*

7�U2
gD��

@ �
4

7�

]
7

g� =

D} huhgpìq| jhrphwuldl wduwdopd q|loyäqydoö klv}hq d} xwrovö wdjedq äooö lqwhjuäo dY� wduwrpäq|
wìuv}ùjh1 Hqqhn ìuwình d T srqw Y� kh} ylv}rq|ðwrww kho|}hwìw�ro iÿjj/ d}d} kd d T srqw ehov�r
srqw/ dnnru d wìuv}ùj 7�/ kd T @ T� ìv d ihoÿohw xj|dqlww vðpd/ dnnru 5�/ kd d T srqw nÿov�r
srqw dnnru shglj }ìuxv1 Nùyhwnh}ìvnìss

L @

]
7

CX+P
�
>T,

Cq��

gD��
@

;A?
A=
�4 T 5 Y�

�4@5 T @ T� 5 V =

3 T 5 Ye

+5161;,

Lvpìw d k�ryh}hwìvl ihodgdwrw yìyh dodsxo/ d +5161;,� hj|hqohw d}w ihmh}l nl/ krj| d Y� wduwrpäq|eöo
hj|vìjq|l phqq|lvìj�x k�r wäyr}ln/ krorww d +51619, nìsohw v}hulqw � oävg pìj d +515148,0ùw � d
k�riruuävvÿu�xvìj d}rqrvdq }ìuxv/ kd T 9@ P 1 Plyho d k�rhj|hqvýo|qdn ihqq nhoo äooqld srqwv}hu�x
k�riruuäv p�xnùgln d T srqwedq/ d nlerfväwrww k�rphqq|lvìj shglj hj|vìjq|l1 Ylvv}dlgì}yh d
Gludf iÿjjyìqq|ho ndsfvrodwrv +E19, nìsohwhw ydodplqw d ��X+P>T, @ �'X+P>T, hj|hq0
o�rvìjhw dgögln d nùyhwnh}whwìv/ krj| d} X+P>T, dodsphjrogäv d

��X+P>T, . �+P �T, @ 3

�'X+P>T, . �+P �T, @ 3
P>T 5 Y� ^ V ^ Ye +5161<,

gl�huhqfläohj|hqohwhn phjrogävd1 D +5161;,�c�0do hj|hqìuwìn�x]
7

CX+P
�
> T,

Cq��

gD��
.

]
T�

�+P �T,gY� @ 3 T 9@ T� 5 V +516143,

hj|hqohw shglj d Y� wduwrpäq| k�rhj|hqvýo|äw ihmh}l nl/ kd � dplqw d}w päu nruäeedq ihowìwhoh}wÿn
� n @ 4 ìv hj|vìjq|l lqwhq}lwävý srqwv}hu�x k�riruuäv p�xnùgln d T srqwedq1

5171 D Juhhq iìoh d}rqrvväj ìv nìsohwhn ehov�r wduwrpäq|ud

5171411 Ohj|hq j+P, ìv x+P, d Y�0q ìuwhoph}hww ohjdoäee nìwv}hu iro|wrqrvdq gl�huhqfläokdwö
iÿjjyìq|1 D Jdxvv wìwho ìv d sdufläolv lqwhjuäoäv v}deäo|äqdn dondopd}äväydo ðukdwö]
T�

x+P,�� j+P,gY� @

]
T�

�

u&

�
x+P,

�

u& j+P,

�
gY� �

]
T�

�
�

u&x+P,

��
�

u&j+P,

�
gY�

@

]
7

x+P
�
, �q&

�
�

u&j+P�
,

�
gD��

�

]
T�

�
�

u&x+P,

��
�

u&j+P,

�
gY�

ìv]
T�

j+P,�� x+P,gY� @

]
7

j+P�, �q&

�
�

u&x+P�,

�
gD��

�

]
T�

�
�

u&j+P,

��
�

u&x+P,

�
gY�

lqwhjuäorn nÿoùqevìjìw yìyh � d pävrgln lqwhjuäo d} x ìv j ehw�xn ihofvhuìoìvìyho dgögln d} hov�re�ro
� d} xq1 Juhhq iìoh d}rqrvväjrw ndsmxn=]

T�

+x+P,��j+P,� j+P,�x� +P,, gY� @

@

]
7

�
x+P

�
,
Cj+P

�
,

Cq��

� j+P
�
,
Cx+P

�
,

Cq��

�
gD��

+51714,

D +51714, hj|hqohw dnnru lv ljd}/ kd d Y� wduwrpäq|w wùee }äuw ihoÿohw kdwäuromd1 D} lv q|loyäqydoö/
krj| h} hvhwehq d} hj|hv }äuw ihoÿohwhnhq yhww lqwhjuäorn ùvv}hjh dgmd d nìsohw mreerogdoäw1
Pävnìqw irjdopd}yd V d} hj|hv }äuw ihoÿohwhn xqlömd1
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h"
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V

h
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L

516 +d, ìv +e, äeud

D ehov�r Yl � Y� wduwrpäq|1 +d, D T iruuävsrqw d Yl wduwrpäq|rq ehoÿo wdoäokdwö1 +e, D T @ T�

iruuävsrqw d} V kdwäuihoÿohw srqwmd1
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�

 
�

"

h�

h"

V
�

h

5

516 +f, äeud

D ehov�r Yl wduwrpäq|1 D T iruuävsrqw d Yh wduwrpäq|edq ydq1
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41 Phjmhj|}ìv= D

e^j+P,` @ ���j+P, �hv e^x+P,` @ ���x+P,

mhoùoìvhn ehyh}hwìvìyho/ whnlqwhwwho d +51519, hj|hqohwuh lv/ nùyhwnh}ln/ krj|]
T�

x+P, e^j+P,`gY� .

]
7

x+P
�
,�w^j+P�

,`gD��
@

@

]
T�

j+P, e^x+P,`gY� .

]
7

j+P
�
,�w^x+P�

,` gD��
= +51715,

Dphqq|lehq plqg d} x+P, plqg d j+P, kduprqlnxv dnnru d Juhhq iìoh uhflsurflwävl wìwhow
ndsmxn d +51714,0e�ro= ]

7

+x+P
�
,�w^j+P�

,`� j+P
�
,�w^x+P�

,`, gD��
@ 3 = +51716,

5171511 Whj|ÿn iho/ krj| j+P, @ X+P>T, dkro d T srqw uùj}ðwhww1 Dpl d T srqw Y�
wduwrpäq|kr} ylv}rq|ðwrww kho|}hwìw loohwl d} doäeel käurp hvhw nÿoùqeù}whwkhw�r phj=

+d, d T srqw d Y� wduwrpäq| ehov�r srqwmd>
+e, T @ T

�
d}d} d T srqw d Y� wduwrpäq| V kdwäuroöihoÿohwìuh hvln>

+f, d T srqw d nÿov�r Ye wduwrpäq| ehov�r srqwmd1

Plyho d} X+P>T, dodsphjrogäv v}lqjxoäulv d}P @ T srqwedq d} +d, ìv +e, hvhwhnehq d Juhhq
d}rqrvväj qhp kdv}qäokdwö iho d} huhghwl dodnmäedq1 D sureoìpd d}rqedq phjnhuÿokhw�r1 D
yrqdwnr}ö oìsìvhnhw d} +d, hvhwuh uìv}ohwh}}ÿn/ pðj d +e, hvhwehq fvdn d} howìuìvhnuh wìuÿqn nl1

5171611 Mhoùomh Y" d T srqw � vxjduý nùuq|h}hwìw ìv ohj|hq V" d T nù}ìssrqwý � vxjduý jùpe
kdwäuihoÿohwh1 D Y� � Y" wduwrpäq|w d 516 +d, äeud v}hpoìowhwl1 Yhj|ÿn ìv}uh/ krj| d mree
oäwkdwöväj nhgyììuw d Y� wduwrpäq| ihov�r uìv}h yìnrq| yrqdoodo ydq udm}royd1

Plyho d} X+P>T, dodsphjrogäv nruoäwrv d Y� � Y" wduwrpäq|edq d j+P, @ X+P>T,
kho|hwwhvðwìvvho ìv dqqdn d nùuÿopìq|qhn d �j|hohpehyìwhoìyho/ krj| d Y� � Y" wduwrpäq|w nìw
ihoÿohw kdwäuromd d +51714,0e�ro]

T�3T"

+x+P,��X+P>T,�X+P>T,��x+P,, gY� @

@

]
7

�
x+P�,

CX+P�>T,

Cq��

�X+P�>T,
Cx+P�,

Cq��

�
gD��

.

]
7"

�
x+P�,

CX+P�>T,

Cq��

�X+P�>T,
Cx+P�,

Cq��

�
gD��

+51717,

nùyhwnh}ln1 D wryäeel äwdodnðwävrn fìomd d ihqwl hj|hqohw kdwäuìuwìnìqhn phjkdwäur}ävd/ kd
�$ 31 D} äwdodnðwävrn vruäq d} doäeeldnud nhoo whnlqwhwwho ohqql=

41 D} V ihoÿohwhq yhww lqwhjuäo ìuwìnìw qhp ehiro|ävromd d} �$ 3 kdwäuäwphqhw1
51 D} X+P>T, dodsphjrogäv plqw d} P iÿjjyìq|h whomhvðwl d +51619,� hj|hqohwhw � d}d}

kduprqlnxv iÿjjyìq| kd T 9@P 5 Y��Y" � nùyhwnh}ìvnìss d +51717, edorogdoäq äooö hov�r
wìuirjdwl lqwhjuäo how�xqln1

61 D} x+P, iÿjjyìq| nìwv}hu iro|wrqrvdq gl�huhqfläokdwö d Y�0q1 Hee�ro dgögödq

x+P�,
Cx+P�,

Cq��

P� 5 V"

ydodplqw

��x+P, P 5 Y�

nruoäwrv1
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71 D +5161:, nìsohw d} V" ihoÿohwuh orndol}äokdwö/ kd �j|hohpeh yhvv}ÿn/ krj| d nÿov�r qrupäolv
prvw d T ihoì pxwdw d} u& shglj h}}ho hoohqwìwhv luäq|ý=

CX+P�>T,

Cq��

@
4

7��2
= +51718,

+Xj|dqh} d} huhgpìq| d Y
Y?��

@ � Y
Y-

nìsohw ihokdv}qäoäväydo lv phjndskdwö1,

81 D +51717, edorogdoäq äooö wìuirjdwl lqwhjuäo pävrgln wdjmäqdn kdwäuìuwình d +51614,0uh lv
whnlqwhwwho d

�

]
T�

X+P>T,��x+P, gY� . olp
"<f

]
T"

4

7�U
��x+P, gY�

pögrq ðukdwö iho1 D Y" jùpeùq yhww wìuirjdwl lqwhjuäoqdn q|loyäqydoödq }ìuxv d kdwäuìuwình
klv}hq d wìuirjdwhohp

gY� @ U2 vlq � gUg� g*

dodný � d T srqwrw whnlqwyh ruljöqdn � 5 ^3> �` d vxjäu {� whqjhoo|ho eh}äuw v}ùjh/ * 5
^3> 5�` d vxjäu {�> {2 vðnud hv�r yhwÿohwìqhn {� whqjhoo|ho eh}äuw v}ùjh � ìv ðj| U0ehq
pävrguhqg�xhq nlfvlq| d ��x+P, shglj d gl�huhqfläokdwöväjjdo ndsfvrodwrv phjnùwìv
pldww nruoäwrv1 Nùyhwnh}ìvnìss

� olp
"<f

]
T�3T"

X+P>T,��x+P, gY� @ �

]
T�

X+P>T,��x+P,gY� = +51719,

91 D} V"0rq yhww lqwhjuäo hov�r wdjmd d} lqwhjuäov}äpðwäv nù}ìsìuwìnwìwhoìw/ +51719,0ùw ìv d} �
vxjduý jùpe ihov}lqìw dgö 7��2 nìsohwhw nlkdv}qäoyd d}]

7"

x+P�,
CX+P�>T,

Cq��

gD��
@ x+P �

�
,

pögrq ehfvÿokhw�r/ dkro P �

�
d} � vxjduý jùpe dondopdv srqwmd1 Q|loyäqydoö/ krj| d ihqwl

lqwhjuäoqdn

olp
"<f

]
7"

x+P�,
CX+P�> T,

Cq��

gD��
@ x+T, +5171:,

d kdwäuìuwình1
:1 D} V"0rq yhww lqwhjuäo pävrgln wdjmd d +51614, ihokdv}qäoäväydo ìv d 91 dodww prqgrwwdn

dodsmäq ehfvÿokhw�r=

�

]
7"

X+P�> T,
Cx+P�,

Cq��

gD��
@ ��

Cx+P �

�
,

Cq��

Hqqhn d} lqwhjuäoqdn whkäw }ìuxv d kdwäuwìuwình=

� olp
"<f

]
7"

X+P�> T,
Cx+P�,

Cq��

gD��
@ 3 = +5171;,

;1 Whj|ÿn iho/ krj| d} x+P, iÿjjyìq| d +515148, Srlvvrq hj|hqohwwho ndsfvrodwrv/ hj|ho�ruh
qhp phjkdwäur}rww shuhpìuwìnihodgdw phjrogävd1 H} hvhwehq +51719,0eöo d

� olp
"<f

]
T�3T"

X+P>T,��x+P,gY� @

]
T�

X+P>T,e+P,gY� +5171<,

huhgpìq| nùyhwnh}ln1 H} d oìsìv gùqw�r mhohqw�rvìj�x/ plyho d +51714, hj|hqohwehq äooö
x+P, iÿjjyìq|uh d ghulyäokdwöväjjdo ndsfvrodwrv phjv}ruðwävrq nðyÿo h}lghlj vhppliìoh
phjv}ruðwävw qhp whwwÿqn1

D} hj|v}hu�xee ðuävpög nhgyììuw � ìv �j|hohpeh yìyh d +51614,/ +51617,�0hw lv � ehyh}hwmÿn
d}

�W +P�>T, @ �q&

�
�

u& X+P>T

�����
��

@
CX+P�> T,

C �q��

@ �
�q&+P�,u&

7�U�
P� 9@ T +517143d,
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ìv

eW +P�> T, @ eq&

�
�

u& X+P>T

�����
��

@
CX+P�> T,

C eq��

@ �
eq&+P�,u&

7�U�
P� 9@ T +517143e,

mhoùoìvhnhw/ dkro d nÿoùqevìjwìwho nhgyììuw prvw plqghqÿww nlwhwwÿn d} q hoì d} l ìv h lqgh{hw1
D} eq& @ ��q& uhoäflöud whnlqwhwwho q|loyäqydoö/ krj|

�W +P�> T�, . eW +P�> T�, @ 3 = P�>T� 5 V P� 9@ T� +517144,

D} 41 ìv 51 dodww prqgrwwdndw loohwyh d wìuirjdwl ìv ihoÿohwl lqwhjuäorn kdwäuìuwìnhlyho ndsfvrodwrv
+5171<,/ +5171:, ìv +5171;, nìsohwhnhw nlkdv}qäoyd/ dondopd}yd hj|xwwdo d +51519, ìv +517143d, dodwwl
mhoùoìvehol phjäoodsrgävw/ d +51717, hj|hqohw � $ 3 kdwäuìuwìnìuh � qìpl uhqgh}ìv xwäq � d
+517147,� nìsohw dgögln1 D} ho�ruhklydwnr}ävw d} lqgrnromd/ krj| d} +d,/ +e, ìv +f, hvhwhnnho
ndsfvrodwrv huhgpìq|hn hj| kho|ÿww/ hj|pävw nùyhwyh v}huhshomhqhn d v}ùyhjehq1

5171711 D +e, hvhwehq T @ T� 5 V1 Mhoùomh Y" d T @ T� srqw � vxjduý nùuq|h}hwìqhn Y�0q
ehoÿo ihny�r uìv}ìw1 Ohj|hq wryäeeä V" d T� nù}ìssrqwý � vxjduý jùpe ihoÿohwìqhn Y�0q ehoÿo
ihny�r uìv}h1 D Y� � Y" wduwrpäq|w d} � vxjduý jùpe äowdo nlphwv}hww ihoÿohwuìv} V0e�ro wùuwìq�r
howäyroðwäväydo ndsrww V� ìv d} V" ihoÿohwhn kdwäuromän1

Ohj|hq d} V ihoÿohw vðpd d T� srqw nùuq|h}hwìehq1 H}w d ihowhyìvw nìv�ree � oävg d 517191

v}dndv} 41 Phjmhj|}ìvìw � hq|kðwmÿn ìv wùuìvsrqw oìwh}ìvìw lv phj irjmxn hqjhgql1 Yhj|ÿn d}w
lv ìv}uh/ krj| kd d} V vðpd/ dnnru d} �$ 3 hvhwehq Y" hj|uh lqnäee � vxjduý iìojùpeeì yäoln1

D Y� � Y" wduwrpäq|ud dondopd}yd d +51714, Juhhq iìoh d}rqrvväjrw/ d +51717, hj|hqohwwho
d}rqrv irupdlodj d} huhgpìq|=]

T�3T"

+x+P,��X+P>T�,�X+P>T�,��x+P,, gY�

@

]
7�

�
x+P�,

CX+P�>T�,

Cq��

�X+P�> T�,
Cx+P�,

Cq��

�
gD��

.

]
7"

�
x+P�,

CX+P�>T�,

Cq��

�X+P�>T�,
Cx+P�,

Cq��

�
gD��

= +517145,

D wryäeel äwdodnðwävrn fìomd/ dplqw d}w d +51717, hj|hqohwwho ndsfvrodwrvdq päu oäwwxn/ lvpìw d}
� $ 3 kdwäuäwphqhw yl}vjäodwd1 D} howìuìvhnuh kho|h}yh d kdqjvýo|w d nùyhwnh}�rn �j|hokhw�rn
phj=

41 Dplqw d} +517145,0e�ro lv oäwv}ln d T ehw�x kho|ìuh plqghq hvhwehq T� nhuÿo1
51 D wìuirjdwl lqwhjuäornndo ndsfvrodwrv jrqgrodwphqhw yäowr}dwodq1 Nùyhwnh}ìvnìss d +51719,

ìv +5171<, nìsohwhn fvdn dqq|ledq pögrvxoqdn/ krj| d} 41 dodwwldnndo ùvv}kdqjedq T
kho|hww T�0w nhoo ðuql1

61 D} V� ihoÿohwe�ro d} � $ 3 kdwäuäwphqhwwho d} V ihoÿohwhw ndsmxn1 D yrqdwnr}ö lqwhj0
uäo d} xq1 Fdxfk| iìoh i�rìuwìnehq yhww lqwhjuäo1 H} d irjdorp uhqgnðyÿo irqwrv/ phuw
d kdwäuäwphqhw vruäq d v}lqjxodulwävw rnr}ö T� srqwrw ydoömäedq yìjlj nl}äumxn d} lq0
whjuäoävl wduwrpäq|eöo1 Pdjäw d kdwäuìuwìnhw d v}rnyäq|rv pögrq/ d}d} d} lqwhjuäoävl
wduwrpäq| nlðuäväydo mhoùomÿn dqìonÿo/ krj| nÿoùq lv ihokðyqäqn duud d �j|hophw krj| d}
lqwhjuäow i�rìuwìnehq whnlqwmÿn1 D} lo|hq wðsxvý v}lqjxoäulv lqwhjuäorn � qrkd nù}ùqvìjhv
ìuwhohpehq qhp oìwh}qhn � Fdxfk| iìoh i�rìuwìnehq pìj yìjhvhn ohkhwqhn1

71 D +5171:,0uh yh}hw�r oìsìvhn v}öv}hulqw phjlvpìwhokhw�rn/ kd d iìojùpe ihov}lqìw yhv}}ÿn d}
V" ihoÿohwìqhn v}äpðwävdnru=

olp
"<f

]
7"

x+P�,
CX+P�> T�,

Cq��

gD��
@ f+T�,x+T�, f+T�, @

4

5
+517146,

D yrqdwnr}ö jhrphwuldl ylv}rq|rndw möo v}hpoìowhwl d 516 +e, äeud1
81 D} V" ihoÿohwhq whnlqwhww lqwhjuäo pävrgln uìv}ìqhn kdwäuìuwình d +5171;,0ud yh}hw�r oìsìvhn0

nho dgögln ìv prvw lv }ìuxv1



5171 D JUHHQ IÌOH D]RQRVVÄJ ÌV NÌSOHWHN EHOV�R WDUWRPÄQ\UD 5<

D} 4=> = = = >8= dodww prqgrwwdn dodsmäq +517145,0e�ro d +517147,2 hj|hqohw nùyhwnh}ln1

5171811 D +f, hvhwehq � y1ù1= 516 +f, äeud � d T srqw d Y�0q nðyÿo ihnv}ln1 Hqqìoirjyd
nù}yhwohqÿo dondopd}kdwö d +51714, Juhhq iìoh d}rqrvväj ìv qlqfv v}ÿnvìj kdwäuìuwìnhn yl}v0
jäodwäud1 D +517147,� dodwwl huhgpìq| ihoðuävdnru/ ùvv}kdqjedq d} hggljlhnnho/ nlkdv}qäowxn
+51619,�0w ìv d}w d ihowhyìvw/ krj| x+P, d +515148, Srlvvrq hj|hqohw phjrogävd1 Nùyhwnh}ìvnìss
d +5171<, mreerogdod ðukdwö d phjpdudgö wìuirjdwl lqwhjuäo kho|ìuh1

5171911 Möo oäwv}ln/ krj| d Juhhq lghqwlwäv dondopdv äwdodnðwäväydo ndsrww

x+T, @

]
7

^X+P�> T, �w+P�,� �W +P�> T,x+P�,` gD��

.

]
T�

X+P>T,e+P,gY� T 5 Y�

f+T�,x+T�, @

]
7

^X+P�> T�, �w+P�,� �W +P�>T�,x+P�,` gD��

.

]
T�

X+P>T�,e+P,gY� T @ T� 5 V

3 @

]
7

^X+P�> T, �w+P�,� �W +P�> T,x+P�,` gD��

.

]
T�

X+P>T,e+P,gY� T 5 Ye

+517147,

käurp hj|hqohw/ d} xq1 Juhhq iìoh nìsohwhn ydj| irupxoän/ v}hunh}hwh fvdnqhp d}rqrv1
Kd d e+P, @ 3/ dnnru d +517147, nìsohwhn d

x+T, @

]
7

^X+P�>T, �w+P�,� �W +P�>T,x+P�,` gD��
T 5 Y�

f+T�,x+T�, @

]
7

^X+P�> T�, �w+P�,� �W +P�>T�,x+P�,` gD��
T @ T� 5 V +517148,

3 @

]
7

^X+P�>T, �w+P�,� �W +P�>T,x+P�,` gD��
T 5 Ye

dodnud hj|v}hu�xvùgqhn1
41 Phjmhj|}ìv= Kd d T� srqwedq qhp vðpd d} V ihoÿohw/ dnnru d +517147,2 ìv yhoh hj|ÿww

d +517148,2 edorogdod/ srqwrvdeedq irjdopd}yd d f+T�, äoodqgö ìuwình/ pögrvxo1 Doäeeldn jhr0
phwuldl v}hpÿyhjhq nhuhv}wÿo nlvìuoln phjyloäjðwdql d nìugìvw1 D ihodgdw � oävg d +517146, hj|hq0
ohwuh yh}hw�r jrqgrodwphqhwhw � d

olp
"<f

]
7"

x+P�,
CX+P�>T�,

Cq��

gD��

kdwäuìuwìn yl}vjäodwd/ dkro V" d T� nù}ìssrqwý � vxjduý jùpe Y�0q ehoÿo ihny�r uìv}h1 Plyho
prvw d ihoÿohwqhn qlqfv ìulqw�rvðnmd d T� srqwedq � ìo loohwyh vdurnsrqw hvhwìyho äooxqn v}hpehq
� d} V" �$ 3 kdwäuìuwìn qhp srqwwä }vxjrurgö iìojùpe1 D kdwäuìuwìn yl}vjäodwäkr} dodnðwvxn
äw d ihqwl lqwhjuäow pdmg dondopd}}xn d nù}ìsìuwìnwìwhow d} hov�r hj|hqo�rvìjmho xwäq äooö pävrgln
lqwhjuäoud1 Yhj|ÿn hphoohww �j|hohpeh/ krj| V" T�0ud yrqdwnr}ö wìuv}ùjìw �0ydo mhoùoyh V" @ �2�
d jùpeihoÿohw Y�0q ehoÿo ihny�r uìv}h1 D} huhgpìq|ÿo dgögö

olp
"<f

]
7"

x+P�,
CX+P�> T�,

Cq��

gD��
@ x+T�, olp

"<f

]
7"

CX+P�>T�,

Cq��

gD��

. olp
"<f

]
7"

+x+P�,� x+T�,,
CX+P�>T�,

Cq��

gD��

@ x+T�,

]
7"

CX+P�> T�,

Cq��

gD��
.
�
x+P �

�
,� x+T�,

� �

7�
+517149,
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hj|hqohwehq d mreerogdo pävrgln wdjmäqdn }ìuxv d kdwäuìuwình/ klv}hq d} x+P, iro|wrqrv ìv
P �

�
$ T� kd � $ 31 D mreerogdorq äooö hov�r lqwhjuäo ìuwình d +5161;,0ud yh}hw�r jrqgrodwphqhw

lvpìwoìvìyho hoohq�rul}khw�rhq �@7� kd �j|hohpeh yhvv}ÿn/ krj| prvw �q& d jùpeeh ehihoì � gh
Y� � Y"0eöo nlihoì � pxwdw1 Ohj|hq

f+T�, @
�

7�
= +51714:,

H}}ho d mhoùoìvvho plqg d +517146,� plqg shglj d +517147,2 ìv +517148,2 phjwduwmd irupdlodj d}
huhghwl dodnmäw1

51 Phjmhj|}ìv= D +517147,� ìv +517148,� hj|hqohwhnehq äooö]
7

X+P�> T,�w+P�,gD��
�hv

]
7

�W +P�> T,x+P�,gD��
T @5 V

iÿjjyìq|hn kduprqlnxvdn d T yäowr}öedq1 H} deeöo nùyhwnh}ln/ krj| d} X+P>T, dodsphjrogäv
kduprqlnxv iÿjjyìq| plqgnìw yäowr}ömäedq ìv ðj| dT yäowr}öedq lv1 D} lv nùqq|hq nlpxwdwkdwö
� d irupäolv ljd}roävw d 515 J|dnruodwud kdj|mxn �/ krj| d}]

T�

X+P>T,e+P,gY�

iÿjjyìq| d +515148, Srlvvrq hj|hqohw sduwlnxoäulv phjrogävd1 Ihqwlhn nùyhwnh}pìq|h/ krj| d
+517147,� ùvv}hiÿjjìv dodsmäq ðukdwö

�x+T, @ x+T,�

]
T�

X+P>T,e+P,gY� @

@

]
7

^X+P�> T, �w+P�,� �W +P�>T,x+P�,` gD��
T 5 Y�

+51714;,

hj|hqohwwho ìuwhoph}hww �x+T, kduprqlnxv iÿjjyìq| d Y�0q1
61 Phjmhj|}ìv= Kd d e+P, @ 3 P 5 Y� ìv x+P, @ x+P�, @ xf @ frqvw=/ ydj| dpl

xj|dqd} kd qlqfv wduwrpäq|l k�riruuävhorv}oäv ìv äoodqgö d k�rpìuvìnohw/ dnnru d +51714;, ylvv}d0
dgmd h}w d} äoodqgö k�rpìuvìnohwhw d Y� ehovhmìehq1 Kd äoodqgö d} x+P, dnnru �w+P�, @ 3 klv}hq
qlqfv k�räudpoäv ìv ðj| }ìuxv d k�rpìuvìnohwl judglhqv1 Nùyhwnh}ìvnìss

�x+T, @ x+T, @ �

]
7
�W +P�>T,x+P�,gD��

@ �xf

]
7
�W +P�>T,gD��

=

D +517143d, ìv d +5161;, kho|hwwhvðwìvh xwäq ydoöedq d nðyäqw

x+T, @

;A?
A=

xf T 5 Y�
�

2
xf T @ T� 5 V =

3 T 5 Ye

+51714<,

huhgpìq|w ndsmxn/ klv}hq x+T, @ xf/ kd T 5 Y�1

5181 Hj|hqohwhn nÿov�r wduwrpäq|rq

5181411 D 517 äeuäq yä}row Y �

e wduwrpäq|w d} V ihoÿohw ìv d} V ihoÿohwhw whomhv hjìv}ìehq wdu0
wdopd}ö R nù}ìssrqwý eU vxjduý V- jùpe kdwäuromd1 D nrruglqäwduhqgv}hu R nh}g�rsrqwmäqdn
kho|h d jrqgrodwphqhwehq qhp mäwv}ln v}huhshw h}ìuw d mree äwwhnlqwkhw�rvìj nhgyììuw ihowìwhoh}0
}ÿn/ krj| d} d Y� wduwrpäq| ehov�r srqwmd1 Q|loyäqydoö/ krj| Y �

e $ Ye kd eU$41
D nÿov�r wduwrpäq|ud yrqdwnr}ö hj|hqohwhn ho�räooðwävd lvpìw d +51714, Juhhq iìoh d}rqrvväj

ihokdv}qäoäväw ljìq|ol1 D nùyhwhqg�r jrqgrodwphqhw phjhj|h}ln d 517151/= = = /517191 v}dndv}rn
jrqgrodwphqhwìyho/ h}ìuw d wryäeeldn fvdn d} howìuìvhnhw kdqjvýo|r}}än1



5181 HJ\HQOHWHN NßOV�R WDUWRPÄQ\RQ 64

5181511 D +51714, Juhhq iìoh d}rqrvväj ihokdv}qäoävd vruäq d j+P, @ X+P>T, yäodv}wäv
phoohww d}w lv ihowìwhoh}}ÿn/ krj| uhjxoäulv d} x+P,1 H} d}w mhohqwl/ krj| d} x+P, d nÿov�r
wduwrpäq|ud yrqdwnr}ö Srlvvrq hj|hqohw phjrogävd ìv krj| ihqqäooqdn d} x+P, dv}lpswrwlnxv
ylvhonhgìvìyho ndsfvrodwrv

olp
e-<"

x+P�, @
D

eU
�hv olp

e-<"

Cx+P�,

Cq��

@ �
D

eU2
P� 5 V- +51814,

nìsohwhn lv/ dkro d} D äoodqgö1 Phjmhj|h}}ÿn/ krj| d ihqwl ihowhyìv käwwhuìuh d nìv�reelhnehq
pìj ylvv}dwìuÿqn1

iV

�  
2

 
�

 
�

i?

+i

5

H5

"

<

H

i?

HV

518 äeud

D nÿov�r Y 3

h
wduwrpäq|1 D T srqw d Y 3

h
wduwrpäq|rq ehoÿo wdoäokdwö1

D} lv nùqq|hq hoohq�rul}khw�r d} dodsphjrogäv +51614, dodwwl ìuwhoph}ìvìqhn ihokdv}qäoäväydo/
krj|

olp
e-<"

X+P�>T, @
4

7� eU
.R

�
4

eU2

�
P� 5 V- +51815d,

olp
e-<"

CX+P�>T,

Cq��

@ �
4

7� eU2
.R

�
4

eU�

�
P� 5 V- +51815e,

Ylvv}dlgì}yh d 517151 v}dndv}edq prqgrwwdndw prvw lv d}
+d, d T srqw d Y �

e wduwrpäq| ehov�r srqwmd/
+e, T @ T� 5 V ìv
+f, d T srqw d ehov�r Y� wduwrpäq| srqwmd

hvhwhnhw nhoo hj|pävwöo phjnÿoùqeù}whwql1 D 517 äeud d} +d, hvhwqhn phjihoho�r ylv}rq|rndw
wÿqwhwl iho1 D pävln nìw hvhw äeuä}roäväwöo howhnlqwhwwÿqn/ plyho d 516 +d, ìv +e, äeuän h}hn
whnlqwhwìehq lv hohjhqg�r wäpsrqwrw el}wrvðwdqdn d jhrphwuldl ylv}rq|rn äwwhnlqwìvìkh}1

D} +d, ìv +e, hvhwhnehq d Y �

e�Y"/ d +f, hvhwehq shglj d Y �

e wduwrpäq|ud dondopd}}xn d +51717,
Juhhq iìoh d}rqrvväjrw1

D Y �

e �Y" wduwrpäq|w +d, hvhwehq d} V/ V" ìv V- ihoÿohwhn/ d +e, hvhwehq shglj � �j|hohppho
duud/ krj| V�0w ìv V"0w xj|dqro|dq pögrq ìuwhohph}}ÿn plqw d}w d Y� wduwrpäq| hvhwìq whwwÿn
� d} V�/ V" +h}hn prvw hj| }äuw ihoÿohwhw donrwqdn, ìv V- ihoÿohwhn kdwäuromän1
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D +f, hvhwehq Y �

e d yl}vjäow wduwrpäq| ìv ðj| V ìv V- d yrqdwnr}ö kdwäuihoÿohwhwhn1
D nlyäqw huhgpìq| hoìuìvìkh} d Juhhq iìoh d}rqrvväj dondopd}äväydo ndsrww hj|hqohwhn

kdwäuìuwìnìw nhoo yhqql/ kd
+d, �$ 3 ìv eU$4/
+e, �$ 3 ìv eU$4

loohwyh kd
+f, eU$41

5181611 Q|loyäqydoö d prqgrwwdn dodsmäq/ krj| d ehov�r Y� wduwrpäqq|do ndsfvrodwrv jrqgr0
odwphqhwkh} nìshvw fvdn dqq|l d} howìuìv/ krj| d Juhhq iìoh d}rqrvväj dondopd}ävd vruäq d
yrqdwnr}ö hj|hqohwhn mreerogdoäq hj| wryäeel/ d} V- ihoÿohwhq yhww/ lqwhjuäo lv phjmhohqln=

L7- @

]
7-

�
x+P�,

CX+P�> T,

Cq��

�X+P�>T,
Cx+P�,

Cq��

�
gD��

= T @5 V-

D +51814, ìv +51815d/e, nìsohwhn ihokdv}qäoäväydo d} L7- lqwhjuäo kdwäuìuwìnìuh d

olp
e-<"

L7- @ 3 +51816,

huhgpìq| dgögln/ kd �j|hohpeh yhvv}ÿn/ krj| hohjhqg�rhq qdj| eU0uh

olp
e-<"

����
]
7-

x+P�,
CX+P�> T,

Cq��

gD��

���� � olp
e-<"

D

eU
@ 3

ìv

olp
e-<"

����
]
7-

X+P�>T,
Cx+P�,

Cq��

gD��

���� � olp
e-<"

D

eU
@ 3 =

5181711 Ohj|hq x+P, d

��x+P, . e+P, @ 3 P 5 Ye +51817,

gl�huhqfläohj|hqohw hj|/ hj|ho�ruh qhp phjkdwäur}rww shuhpìuwìn0ihodgdwäqdn d phjrogävd/ dkro
d iro|wrqrv e+P, iÿjjyìq| fvdn d Ye wduwrpäq| hj| d yìjhvehq ihny�r YK uìv}wduwrpäq|äq nÿoùq0
eù}ln }ìuxvwöo1 Nlpxwdwkdwö � d uìv}ohwhnhw loohw�rhq d 517 J|dnruodwud xwdoxqn �/ krj| h} hvhwehq
lqgrnrow d +51814, uhjxodulwävl ihowìwhohn dondopd}ävd1

D 518141/= = = /518171 v}dndv}rn dodsmäq dondopd}yd d Juhhq iìoh d}rqrvväjrw d nÿov�r wdu0
wrpäqq|do ndsfvrodwrv +d,/ +e, ìv +f, hvhwhnuh d

x+T, @

]
7

^X+P�> T, ew+P�,� eW +P�>T,x+P�,` gD��

.

]
Te

X+P>T,e+P,gY� T 5 Ye

f+T�,x+T�, @

]
7

^X+P�> T�, ew+P�,� eW +P�> T�,x+P�,` gD��

.

]
Te

X+P>T�,e+P,gY� T @ T� 5 V

3 @

]
7

^X+P�> T, ew+P�,� eW +P�>T,x+P�,` gD��

.

]
Te

X+P>T,e+P,gY� T 5 Y�

+51818,

hj|hqohwhnhw/ d}d} d +517147,�c2c� Juhhq iìoh nìsohwhn nÿov�r wduwrpäq|ud yrqdwnr}ö dqdorjrqmdlw
ndsmxn1
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Kd d e+P, @ 3/ dnnru d ihqwl nìsohwhne�ro d}

x+T, @

]
7

^X+P�> T, ew+P�,� eW +P�>T,x+P�,` gD��
T 5 Ye

f+T�,x+T�, @

]
7

^X+P�>T�, ew+P�,� eW +P�>T�,x+P�,` gD��
T @ T� 5 V +51819,

3 @

]
7

^X+P�>T, ew+P�,� eW +P�> T,x+P�,` gD��
T 5 Y�

hj|hqohwhn nùyhwnh}qhn1 H}hn d} hj|hqohwhn d +517148, hj|hqohwhn nÿov�r wduwrpäq|ud yrqdwnr}ö
dqdorjrqmdl1

41 Phjmhj|}ìv= D +51714;, hj|hqohw säumd äwuhqgh}ìvvho dgögln d +51818,� nìsohwe�ro=

�x+T, @ x+T,�

]
Te

X+P>T,e+P,gY� @

@

]
7

^X+P�>T, ew+P�,� eW +P�> T,x+P�,` gD��
T 5 Ye

+5181:,

Qhp qhkì} ehoäwql d 51719 v}dndv} 51 Phjmhj|}ìvìqhn ylvv}dlgì}ìvìyho/ krj| d} �x+T, kdu0
prqlnxv iÿjjyìq| uhjxoäulv d Ye wduwrpäq|rq1

51 Phjmhj|}ìv= Kd e+P, @ 3 P 5 Ye ìv x+P, @ xf @ frqvw=/ dnnru/ d k�rpìuvìnohwl
dqdoöjld v}ökdv}qäodwäydo ìoyh/ qlqfv k�riruuävhorv}oäv ìv äoodqgö d k�rpìuvìnohw d Ye ehovhmìehq1
Nùyhwnh}ìvnìss ew+P�, @ 31 Hqqhn hoohqìuh qhp yäukdwö/ krj| d +5181:,/ ydj| dpl xj|dqd} d
+51818,�/ ylvv}ddgmd d} äoodqgö k�rpìuvìnohwhw/ plyho h} d iÿjjyìq| qhp uhjxoäulv1 Ylvv}dlgì}yh
d}rqedq/ krj| d +51818,� d}

x+T, @

]
7

^ew+P�,X+P�>T,� x+P�, eW +P�>T,` gD��
.

. olp
e-<"

�]
7-

^ew+P�,X+P�>T,� x+P�, eW +P�>T,` gD��
.

.

]
T �

e

e+P,X+P>T,gY�

,
T 5 Y �

e +5181;,

nlihmh}ìv kdwäuìuwình d}w yäumxn/ krj| h} d} hj|hqohw ylvv}ddgmd d} äoodqgö k�rpìuvìnohwhorv}oävw1
D e+P, @ 3 ìv ew+P�, @ 3 ìuwìnhn kho|hwwhvðwìvh xwäq

x+T, @ �xf

�]
7
eW +P�> T,gD��

. olp
e-<"

]
7-

eW +P�>T, gD��

�
= T 5 Y �

e +5181<,

Ilj|hohpeh yìyh/ krj| eW +P�>T, @ ��W +P�>T, kd P� 5 V ìv eW +P�>T, @ �W +P�> T, kd
P� 5 V- wryäeeä/ krj| d T srqw d} V- ihoÿohwhq ehoÿo ihnv}ln/ pdmg nlkdv}qäoyd d +51714,�
ydodplqw d +5161;, ùvv}hiÿjjìvhnhw d}

x+T, @

;A?
A=

xf T 5 Ye
�

2
xf T @ T� 5 V =

3 T 5 Y�

+518143,

huhgpìq|w ndsmxn1 D +51714,� hj|hqohw ydoöedq d}w pxwdwmd/ krj| äoodqgö d} x+T, d Ye wdu0
wrpäq|edq1

5191 D gluhnw pögv}hu lqwhjuäohj|hqohwhl

5191411 Ho�rv}ùu d ehov�r Y� wduwrpäqq|do ndsfvrodwrv hj|hqohwhnhw whnlqwmÿn äw1
D +517147,� hj|hqohw v}hulqw nydgudwýuän vhjðwvìjìyho v}äpðwkdwö d +515148,Srlvvrq hj|hqohw

x+T, phjrogävd � prvw d T srqw d ixwösrqw � kd d whvw V kdwäuihoÿohwìqhn plqghq hj|hv
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srqwmäedq lvphuhwhv d phjkdwäur}dqgö iÿjjyìq| ìv qrupäoluäq|ý ghulyäowmd/ d}d} kd lvphuhwhvhn
d}

�x+P�, �hv �w+P�, P� 5 V

iÿjjyìq|hn/ dkro � kdqjvýo|r}ql nðyäqyd/ krj| ehov�r shuhpìuwìn0ihodgdwuöo ydq v}ö � d} x ehw�x
hoì lv nlwhwwÿn d} � lqgh{hw1

H} d} äooðwäv d +517147,� hj|hqohw e+P, @ 3 hvhwuh yrqdwnr}ö säumäydo d +517148,� hj|hqohwwho
ndsfvrodwrvdq ýj| irjdopd}kdwö phj/ krj| d} x+T, kduprqlnxv iÿjjyìq| d ihqwl shuhpìuwìnhn
eluwrnäedq nydgudwýuän vhjðwvìjìyho äooðwkdwö ho�r1

Plyho d} �x+P�, ìv d} �w+P�, iÿjjyìq|hn hj|lghm�xohj qhp ðukdwön ho�r � d yl}vjäow shuhp0
ihowìwhohn nùuìw d 515151 v}dndv} whnlqwl äw � d +517147,� ìv +517148,� hj|hqohwhn hov�r sloodqwävud
fvdn hoyl mhohqw�rvìj�xqhn wÿqqhn1

D} lvphuhwohq shuhpìuwìnhn d}rqedq phjkdwäur}kdwön/ kd d+517147,2 loohwyh d+517148,2 hj|hq0
ohwhw plqw lqwhjuäohj|hqohwhw/ dondopdvdq yäodv}wrww qxphulnxv pögv}hu vhjðwvìjìyho phjrogmxn1

5191511 D phjrogäv eluwrnäedq plqg x+P�,plqg shglj �w+P�, lvphuwqhn whnlqwkhw�r ìv ðj| d}
x+T, vndoäuph}�r ydoöedq v}äpðwkdwö d +517147,� ydj| d +517148,� hj|hqohw ihokdv}qäoäväydo/ d}d}
nydgudwýuän vhjðwvìjìyho1 D} x+T, judglhqvìqhn v}äpðwäväud d +517147,� ghulyäoäväydo dgögö

x+T,
'

u, @

]
7

��
X+P�>T,

'

u,

�
�w+P�,�

�
�W +P�> T,

'

u,

�
x+P�,

�
gD��

.

]
T�

�
X+P>T,

'

u,

�
e+P,gY� T 5 Y�

+51914,

nìsohw q|ýmw pögrw/ dkro d +51614,/ +517143d, ìv +51616,2 ùvv}hiÿjjìvhnuh lv whnlqwhwwho

X+P>T,
'

u, @
u,

7�U�
�hv �W +P�>T,

'

u, @
4

7�

�
�q,
U�

� 6
�q&u&u,
UD

�
= +51915,

5191611 D nÿov�r Ye wduwrpäq| hvhwìq d}

ex+P�, �hv ew+P�, P� 5 V

shuhpìuwìnhn lvphuhwìehq d +51818,� loohwyh +51819,� hj|hqohwhne�ro � yhj|ÿn ìv}uh/ krj| d} xwöeel
hvhwehq e+P, @ 3 P 5 Ye � kdwäur}kdwö phj d +51817, gl�huhqfläohj|hqohw phjrogävd1 D}
lvphuhwohq shuhpìuwìnhn phjkdwäur}äväkr} shglj d +51818,2 loohwyh +51819,2 lqwhjuäohj|hqohwhn
v}rojäoqdn1 D +51914, ìv +51915, nìsohwhn dqdorjrqmdl ro| pögrq ndskdwön phj/ krj| d} hpoðwhww
nìsohwhn plqghj|lnìehq h ehw�xw ðuxqn d} l lqgh{ kho|ìuh1 D yrqdwnr}ö hj|hqohwhn uìv}ohwhv
nlðuäväwöo howhnlqwÿqn1

5191711 D ehov�r/ loohwyh nÿov�r wduwrpäqq|do ndsfvrodwrv lvphuhwohq shuhpìuwìnhn phjkdwäur}ä0
vd/ dplqw ihqwhee päu uäpxwdwwxqn/ d +517147,2 ìv +51818,2 shuhplqwjuäohj|hqohwhn phjrogäväw
ljìq|ol1 Ihophuÿo d nìugìv/ ydmrq d} ðj| phjkdwäur}rww shuhpìuwìnhn nùwhohvhn0h ydodpliìoh
wryäeel ihowìwhoqhn hohjhw whqql1 Doäeeldn/ ihokdv}qäoyd d vwdflrqìu k�ryh}hwìvl ihodgdw whupl0
qrorjlämäw/ h}w d nìugìvw nlvìuoln phj wlv}wä}ql1

D ehov�r Y� wduwrpäq| k�rhj|hqvýo|edq nhoo/ krj| ohj|hq1 H} d}w mhohqwl/ krj| d Y� wduwrpäq|
wìuirjdwäq ìv V kdwäuihoÿohwìq nù}ùow k�rphqq|lvìj ùvv}hjh }ìuxv1 Pdwhpdwlndlodj � ihowìwhoh}yh/
krj| d n k�ryh}hwìvl wìq|h}�r hj|vìjq|l � d}]

7
�w+P�, gD��

.

]
T�

e+P, gY� @ 3 +51916,

hj|hqvýo|l hj|hqohwqhn nhoo whomhvÿoqlh1 H} hj|ehq d}w lv mhohqwl/ krj| qhp ohkhw whwv}�rohjhv
d} �w+P�, k�räudp1 Plyho d gluhnw pögv}hu hj|hqohwhlqhn ohyh}hwìvh vruäq d gl�huhqfläokdwöväj
phoohww d}w lv ihowìwhoh}wÿn/ krj| d srqwehol k�rhj|hqvýo|w nlihmh}�r Srlvvrq hj|hqohw phjrogävd
d} x+P, d} yäukdwö/ krj|
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41 Glulfkohw ìv yhj|hv shuhpìuwìnihodgdwrn hvhwìq/ dplnrulv lvphuhwohq d} �w+P�, d} V0hq
loohwyh d} V�0q/ d} �w+P�, P� 5 V hohyh whomhvðwl d +51916, hj|hqvýo|l hj|hqohwhw1 D} x+P,
shglj/ d yrqdwnr}ö shuhpihowìwhohn pldww/ hj|ìuwhop�xhq phjkdwäur}rww1

51 Qhxpdqq ihodgdw hvhwìq ho�ruh phjdgrww iÿjjyìq| d} �w+P�,/ klv}hq ihqq nhoo äooqld d}

�w+P�, @ �
aw+P�, P� 5 V shuhpihowìwhoqhn1 H} d}w mhohqwl/ krj| ho�ruh nhoo whomhvðwhql d

+51916, ihowìwhow1 Xj|dqdnnru }ìuxv d} x+P, @ �doodqg�r iÿjjyìq| judglhqvh/ dpho| ðj| qhp
rnr} k�räudprw1 Päv v}dydnndo d phjrogäv fvdn hj| whwv}�rohjhv äoodqgö huhmìlj phjkdwäur0
}rww1

Nÿov�r shuhpìuwìnihodgdw hvhwìq/ ylvv}dlgì}yh d +51818, hj|hqohwhn ohyh}hwìvìehq irqwrv v}0
huhshw mäwv}ö L7- lqwhjuäo v}huhsìw/ d}]

7
ew+P�, gD��

.

]
TK

e+P, gY�� ~} �. olp
e-<"

]
7-

ew+P�,gD��
@ 3 +51917,

hj|hqohw ihmh}l nl d k�rhj|hqvýo|w1 Plyho d} xwrovö lqwhjuäo qhp v}ÿnvìjnìsshq }ìuxv � x+P,
uhjxodulwävd pldww ew+P, � R+4@eU2, ìv gD��

@ eU2g�/ dkro g� d gD��
oäwöv}ùjh � d ndsfvrv

}äuömhooho phjmhoùow wdjrn ùvv}hjh vhp v}ÿnvìjnìss }ìuxv1 D prqgrwwdn dodsmäq yäukdwö/ krj|

41 Plqg Glulfkohw/ plqg Qhxpdqq/ plqg shglj yhj|hv shuhpìuwìnihodgdwrn hvhwìq/ who0
mhvÿo d +51917,1 Päv v}dydnndo Qhxpdqq ihodgdw hvhwìq vhp nùwhohv ho�r}hwhv ihowìwhohnqhn
hohjhw whqql d} e

aw+P,1
51 D uhjxodulwäv pldww d} x+P, d Qhxpdqq ihodgdw hvhwìq lv hj|ìuwhop�xhq phjkdwäur}rww1

Plqgðj fìov}hu�x d ihqwlhnhw v}hp ho�rww wduwdql d qxphulnxv phjrogäv vruäq1

51:1 D} lqgluhnw pögv}hu lqwhjuäohj|hqohwhl

51:1411 Ho�rv}ùu lvpìw d ehov�r Y� wduwrpäq|ud irugðwmxn d �j|hophw1
Ohj|hq

!+P�, @ �w+P�,� ew+P�, P� 5 V +51:14d,

ìv

#+P�, @ �x+P�, . ex+P�, = P� 5 V +51:14e,

D +51714;, ìv +51819,� hj|hqohwhn nÿoùqevìjìw yìyh ìv ihokdv}qäoyd d +51:14d/e, dodwwl mhoùoìvhnhw
d}

�x+T, @ x+T,�

]
T�

X+P>T, e+P,gY� @

@

]
7

X+P�> T,!+P�,gD��
�

]
7
�W +P�> T,#+P�,gD��

= T 5 Y� +51:15,

ùvv}hiÿjjìvw ndsmxn1
41 Phjmhj|}ìv= D +51:15, nìsohwehq äooö

Y+T, @

]
7

X+P�> T,!+P�,gD��
loohwyh Z+T, @

]
7
�W +P�> T,#+P�,gD��

+51:16,

lqwhjuäorn uhqguh d} hj|v}hu�x uìwhj/ loohwyh d nhww�rv uìwhj srqwhqfläomäw ìuwhoph}ln1 D} hoqhyh}ìv
käwwhuìw loohw�rhq d nùyhwnh}�rn ìughphoqhn hpoðwìvw=

+d, Ohj|hq !+P�, d} V ihoÿohwP� srqwmäedq d} hj|vìjq|l ihoÿohwhohpuh yrqdwnr}wdwrww wùphj1
H} hvhwehq d +51:16,� lqwhjuäo d} V ihoÿohwhq whnlqwhww !+P�, vÿu�xvìj�x wùphjhorv}oäv judy0
lwäflöv srwhqfläomd1 D !+P�, iÿjjyìq|w d yl}vjäow �}lndl ihodgdw mhoohjìw�ro iÿjj�rhq �nwðy
iruuävv�xu�xvìjqhn/ �nwðy k�riruuävv�xu�xvìjqhn vwe1 v}rnäv qhyh}ql1 D} hj|v}hu�xvìj nhgyììuw
lww ìv d wryäeeldnedq d v�xu�xvìjiÿjjyìq| hoqhyh}ìvw uìv}hvðwmÿn ho�rq|ehq1

+e, Ohj|hqhn d} V ihoÿohww�ro 	� wäyroväjud � d wäyroväjrw d ihoÿohw qrupäolvd phqwìq pìumÿn
� 	p qdj|väjý iwùphjhnj ^hohnwurprv wùowìvhn` hokho|h}yh1 Wìwhoh}}ÿn iho/ krj| d

olp
6<"
"<f

5p�
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kdwäuìuwìn yìjhv1 Kd h} d iwùphjhorv}oävj ^wùowìvhorv}oäv` ihoÿohwhj|vìjuh lv yrqdwnr}0
wdwkdwö/ dnnru mhoùomh #+P�, d phjihoho�r v�xu�xvìjiÿjjyìq|w1 Nlpxwdwkdwö/ oävg so1 ^45/
9909; rog1`/ krj| d nhww�rv uìwhj srwhqfläomd d ihqwl iwùphjhorv}oävkr}j ^wùowìvhorv}oävkr}`
wduwr}ö ijudylwäflöv srwhqfläoj ^hohnwurprv wìuhu�rvvìj`1

D 517191 v}dndv} 51 Phjmhj|}ìvh dodsmäq d}rqqdo dgögln/ krj| plqg d} hj|v}hu�x plqg
shglj d nhww�rv uìwhj srwhqfläomd kduprqlnxv/ kd T 9@P�1

51 Phjmhj|}ìv= D} hj|v}hu�x ìv nhww�rv uìwhj srwhqfläomäw ìuwhoph}�r +51:16, nìsohwhnehq d}
V lqwhjuäoävl wduwrpäq| q|lwrww ihoÿohw lv ohkhw1

61 Phjmhj|}ìv= Whnlqwhwwho d +51614, ìv +517143d, nìsohwhnuh nì}hqihny�r d nùyhwnh}whwìv/
krj| plqg d} hj|v}hu�x/ plqg d nhww�rv uìwhj srwhqfläomd whwv}ìv v}hulqwl uhqgehq gl�huhqfläokdwö/
kd T 5 Y� ydj| T 5 Ye1

71 Phjmhj|}ìv= Ohj|hq U' @ mu'm1 D +51614, ìv +51:16, ìuwhoph}�r hj|hqohwhn hj|0
ehyhwìvìe�roU' $4 hvhwìq d} hj|v}hu�x ìv nhww�rv uìwhj srwhqfläomäqdn yìjwhohqehol ylvhonhgìvìyho
ndsfvrodwrv

Y+T, @
4

U'

]
7

!+P�,gD��
.R+

4

U2

'

, +51:17d,

ìv

Z+T, @ R+
4

U2

'

, +51:17e,

nìsohwhn nùyhwnh}qhn1
81 Phjmhj|}ìv= Ohj|hq

�Y+T�, @ olp
'MT�<'�

Y+T, �hv eY+T�, @ olp
'MTe<'�

Y+T, +51:18,

d} hj|v}hu�x uìwhj srwhqfläomäqdn ehoÿou�ro/ loohwyh nðyÿou�ro yhww kdwäuìuwình d} V ihoÿohwhq1 Nùq|0
q|hq ehoäwkdwö d +51614, ìv +51:16,� vhjðwvìjìyho/ krj| d} hj|v}hu�x uìwhj srwhqfläomd iro|wrqrv d}
V ihoÿohwhq wùuwìq�r äwkdodgäv vruäq1 Nùyhwnh}ìvnìss

�Y+T�, @ Y+T�, @ eY+T�, = +51:19,

D iro|wrqrvväj irupäolv ljd}roäväw d 51: J|dnruodwud kdj|mxn1
91 Phjmhj|}ìv= D mhohq phjmhj|}ìv d}w d nìugìvw yl}vjäomd krj|dq ylvhonhgln d} hj|v}hu�x

uìwhj srwhqfläomäqdn qrupäoluäq|ý ghulyäowmd d} V ihoÿohwhq wùuwìq�r äwkdodgäv vruäq1 Ohj|hq T
d T� srqw qrupäolväq ìv d Y� ehovhmìehq ihny�r srqw1 D} q' @ �q'�

yhnwruw d T srqwkr} nùwmÿn1
D +517143d, ìv d +5161;,� ùvv}hiÿjjìvhn ihokdv}qäoäväydo � oìsìvhqnìqw yìjh}yh d} äwdodnðwävrndw/
dqqdn ìughnìehq/ krj| d +5161;,� lqwhjuäo nù}yhwohqÿo kho|hwwhvðwkhw�r d kdwäuìuwìn nìs}ìv shglj
orndol}äoävvdo ihofvhuìokhw�r ohj|hq � ðukdwö/ krj|

CY

C�q'�

@ olp
'MT�<'�

]
7

CX+P�> T,

Cq'
!+P�,gD��

@ olp
'MT�<'�

�]
7

�
CX+P�>T,

Cq'
. �W +P�> T,

�
!+P�,gD��

�

]
7
�W +P�>T,^!+P�,� !+T�,`gD��

�

]
7
�W +P�>T, gD��

!+T�,

�

@ !+T�, . olp
'MT�<'�

�]
7

u&
7�U�+P�>T,

^�q&+T, � �q&+P�,`!+P�, gD��

.

]
7

u&
7�U�+P�> T,

�q&+P�,^!+P�,� !+T�,`gD��

�
+51:1:,

Nùqq|�x phjj|�r}�rgql duuöo/ krj| d ndsfvrv }äuömhoehq äooö ihoÿohwl lqwhjuäorn kdwäuìuwình ìv d
T @ T� kho|hq yhww kho|hwwhvðwìvl ìuwình phjhj|h}ln1 D nù}ìsv�r nìw lqwhjuäo ùvv}hjh whupìv}hwh0
vhq dnnru lv }ìuxv/ kd d kho|hwwhvðwìvl ìuwìnhnhw whnlqwmÿn1 D +517143d, ìv +5161;,2 nìsohwhn
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hj|ehyhwìvìe�ro shglj d} lv oäwv}ln/ krj| d} ùvv}hyrqäv xwäql xwrovö lqwhjuäoqdn ��

2
d} ìuwình1

Ohj|hq

�
�W +P>T�, @ �q&

�
'

u& X+P>T,

�����
'�

@
CX+P>T�,

C �q'�

@
�q&+T�,u&
7�U�

P 9@ T� +51:1;d,

ìv

e
�W +P>T�, @ eq&

�
'

u& X+P>T,

�����
'�

@
CX+P>T�,

C eq'�

@
eq&+T�,u&

7�U�
= P 9@ T� +51:1;e,

Q|loyäqydoö/ krj|

�
�W +P�>T�, . e

�W +P�> T�, @ 3 = P�> T� 5 V P� 9@ T� +51:1<,

D ohkhwvìjhv ùvv}hyrqävrn hoyìj}ìvh xwäq d +51:1:, hj|hqohwe�ro d

CY

C�q'�

@
4

5
!+T�, .

]
7

�
�W +P�> T�,!+P�,gD��

+51:143d,

ùvv}hiÿjjìvw ndsmxn1 D ihqwl nìsohwehq d} �
�W +P�> T�, ghulyäow v}lqjxodulwävd pldww/ h} d v}lqjx0

odulwäv d P� @ T� srqwedq mhohqwnh}ln/ i�rìuwìnehq nhoo yhqql d ihoÿohwl lqwhjuäow1 Yhj|ÿn ìv}uh/
krj| d} q' @ �q'�

ihowìwho kho|hww d j|hqjìee

olp
'MT�<'�

q' @ �q'�

ihowìwho lv hohjhqg�r ìv d T0qdn vhp v}ÿnvìjhv d} �q'�
wduwöhj|hqhvìq ihnÿgqlh1

Xj|dqlo|hq pögrq ljd}rokdwö/ krj|

CY

Ceq'�

@
4

5
!+T�, .

]
7

e
�W +P�>T�,!+P�, gD��

= +51:143e,

D +51:143d, ìv +51:143e, hj|hqohwhn ùvv}hjìw yìyh ìv d +51:1<,0hw lv nlkdv}qäoyd

CY

C�q'�

.
CY

Ceq'�

@ !+T�, T� 5 V +51:144,

d} huhgpìq|1 H} d nìsohw yloäjrvdq pxwdwmd/ krj| d} hj|v}hu�x uìwhj srwhqfläomäqdn qrupäoluäq|ý
ghulyäowmd qhp iro|wrqrv d T� 5 V srqwedq1

:1 Phjmhj|}ìv= Ohj|hq

�Z+T�, @ olp
'MT�<'�

Z+T, �hv eZ+T�, @ olp
'MTe<'�

Z+T, +51:145,

dkro T� d} V ihoÿohw hj| whwv}�rohjhv/ gh uùj}ðwhww srqwmd1 Whj|ÿn iho krj| #+T�, @ 31 Nùqq|�x
phjj|�r}�rgql duuöo/ ihokdv}qäoyd d +51:16,2 ìuwhoph}�r hj|hqohwhw ìv d +517143d, nìsohwhw/ krj| h}
hvhwehq

�Z+T�, @ Z+T�, @ eZ+T�, = T� 5 V +51:146,

V}dydnedq= #+T�, @ 3 0ud iro|wrqrv d nhww�rv uìwhj srwhqfläomd d} V ihoÿohwhq wùuwìq�r äwkdodgäv
vruäq1

;1 Phjmhj|}ìv= D nhww�rvuìwhj srwhqfläomäqdn ylvhonhgìvìuh yrqdwnr}ö xwrovö phjmhj|}ìvÿqn
d}w d nìugìvw yl}vjäomd krj|dq ylvhonhglnZ d} V ihoÿohwhq wùuwìq�r äwkdodgävnru kd #+T�, 9@ 31
D +51:16,2 hj|hqohw dondopdv e�ryðwìvìyho ðukdwö/ krj|

Z+T, @

]
7
�W +P�> T, ^#+P�,� #+T�,` gD��

.

]
7
�W +P�> T,gD��

#+T�, = +51:147,

D} xwöeel hj|hqohw mreerogdoäq d

#
W
+P�, @ #+P�,� #+T�,

nÿoùqevìj d v�xu�xvìjiÿjjyìq| d} hov�r lqwhjuäoedq/ ìv h} how�xqln d} P� @ T� srqwedq1 D} ho�r}�r
d}d} d :1 Phjmhj|}ìv iìq|ìehq h} hj|xwwdo d}w lv mhohqwl/ krj| d +51:147, hj|hqohw mreerogdoäq
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äooö hov�r lqwhjuäo iro|wrqrv d} V ihoÿohwhq wùuwìq�r äwkdodgäv vruäq1 D mreerogdorq äooö pävrgln
lqwhjuäo shglj d +517143d, kho|hwwhvðwìvh xwäq d +5161;, lqwhjuäow dgmd1 Prqgrwwdn �j|hohp0
ehyìwhoìyho ìv dqqdn d nùuÿopìq|qhn d nlkdv}qäoäväydo/ krj| d mreerogdorq äooö hov�r lqwhjuäoedq
d T�0ud wùuwìq�r orndol}äoäv xwäq phjmhohqln d +5161;,2/ d +51:147, hj|hqohwe�ro d

�Z+T�, @Z+T�,�
�

2
#+T�,

eZ+T�, @Z+T�, .
�

2
#+T�,

T� 5 V +51:148,

ùvv}hiÿjjìvhn nùyhwnh}qhn1

51:1511 Lvphuhwhv/ krj| d Odsodfh hj|hqohwwho ndsfvrodwrv nÿov�r Glulfkohw ihodgdwqdn eäu0
plo|hq ex+P�, hvhwìq ydq phjrogävd1 H} hj|ehq d}w lv mhohqwl/ krj| d}

ex+P�, @ �x+P�,

yäodv}wäv xj|dqfvdn ohkhwvìjhv1 H} hvhwehq d}rqedq hj|v}hu�xvùgln d +51:15, hj|hqohw=

x+T, @

]
7

X+P�> T,!+P�,gD��
.

]
T�

X+P>T, e+P,gY� = T 5 Y� +51:149,

D +51:149, hj|hqohwqhn v}hpoìohwhv mhohqwìv wxodmgrqðwkdwö kd d !+P�,0äw d} V ihoÿohwhq phj0
rv}oö �nwðy k�riruuävv�xu�xvìjqhn/ d e+P�,0äw shglj lvphuw wìuirjdwl k�riruuävv�xu�xvìjqhn whnlqwmÿn/
wryäeeä kd d k�ryh}hwìvl wìq|h}�r n @ 41 H} hvhwehq xj|dqlv/ dplqw d} nùqq|hq nlroydvkdwö d
+5161<, hj|hqohwe�ro/ d} X+P>T, dodsphjrogäv d}P srqw k�rpìuvìnohwh kd dT srqwedq hj|vìjq|l
lqwhq}lwävý k�riruuäv p�xnùgln1 D} X+P>T, dodsphjrogäv 516141 v}dndv}edq uìv}ohwh}hww v}lp0
phwuldwxodmgrqväjdlw nlkdv}qäoyd ýj| lv irjdopd}kdwxqn/ krj|X+P>T, d T srqw k�rpìuvìnohwh/
kd d} hj|vìjq|l lqwhq}lwävý k�riruuäv d} P srqwedq p�xnùgln1 D} xwöeel ìuwhoph}ìv dodsmäq d
+51:149, hj|hqohw/ ùvv}kdqjedq d v}xshusr}lfö hoyìyho/ dT srqw x+T, k�rpìuvìnohwìw dgmd ìv h} d
k�rpìuvìnohw d whvw kdwäuihoÿohwìq ìv wìuirjdwäq p�xnùgù !+P�, ìv e+P, k�riruuävhorv}oäv kdwäväud
dodnxo nl1

Plyho d +51:149, hj|hqohw gl�huhqfläokdwö d T yäowr}ö v}hulqw d} x+T, ph}�r judglhqvìqhn
v}äpðwäväud d

x+T,
'

u, @

]
7

�
X+P�> T,

'

u,

�
!+P�, gD��

.

]
T�

�
X+P>T,

'

u,

�
e+P,gY� T 5 Y�

+51:14:,

ùvv}hiÿjjìv ðukdwö iho1
41 Phjmhj|}ìv= D +51:149, hj|hqohw d +517147,� d +51:14:, hj|hqohw shglj d +51914, hj|hqohw

säumd1 D ihovrurow hj|hqohwhnehq äooö lvphuhwohq ph}�rn whnlqwhwìehq d}rqedq nÿoùqevìj ydq/
klv}hq d +517147,�/ loohwyh d +51914, hj|hqohwhnehq

x+P�, P� 5 V| �hv �w+P�, P� 5 V�

d +51:149, ìv +51:14:, hj|hqohwhnehq shglj

!+P�, P� 5 V

d} lvphuhwohq1 Nlw�xqln ihqwlhne�ro/ krj| d} hov�r hvhwehq d yrqdwnr}ö shuhpìuwìnihodgdw yäowr}öl0
qdn shuhphq yhww ìuwìnhl � d} x+P, ph}�r ìv dqqdn qrupäoluäq|ý ghulyäowmd � / d pävrgln
hvhwehq ylv}rqw d shuhpìuwìnihodgdwkr} wduwr}ö �nwðy !+P�, v�xu�xvìjiÿjjyìq| d} lvphuhwohq1 D
+51:14d, ìuwhoph}�r hj|hqohwhw ylvv}dlgì}yh dgögln d}rqedq/ krj| d !+P�, ph}�r qhp iÿjjhwohq
d} ho�r}�rhnw�ro/ klv}hq d �w+P�, ìv ew+P�, ghulyäowdn nÿoùqevìjhnìqw v}äpðwkdwö1

51 Phjmhj|}ìv= D +51:149, ìv +51:14:, hj|hqohwhn ihokdv}qäoäväydo � ihowìyh/ krj| lvphuhwhv
d} dgrww shuhpìuwìnihodgdwkr} wduwr}ö !+P�, vÿu�xvìjiÿjjyìq| � whwv}�rohjhv T 5 Y� srqwedq
nydgudwxuän vhjðwvìjìyho v}äpðwkdwö d} lvphuhwohq x+T, ph}�r ìv judglhqvh1
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51:1611 D} lvphuhwohq !+P�, vÿu�xvìjiÿjjyìq| v}äpðwäväud ýj| ndskdwxqn hj|hqohwhnhw/ krj|
d +51:149, ìv +51:14:, hj|hqohwhn kdwäuìuwìnhlw yhvv}ÿn/ kd T $ T�1 Ilj|hohpeh yìyh/ krj| d
51:141 v}dndv} 81 Phjmhj|}ìvh v}hulqw d} hj|v}hu�x uìwhj srwhqfläomd iro|wrqrv d} V ihoÿohwhq
wùuwìq�r äwkdodgäv vruäq d 51:16,�/ +51:19, ìv +51:149, ihokdv}qäoäväydo/ whnlqwhwwho d +5151:, shuhp0
ihowìwhouh lv/ d}w ndsmxn/ krj| d} V� mho�x shuhpuìv}hq ihqq nhoo äooqld d +51:14;,� hj|hqohwqhn1 H}
d} hj|hqohw fvdn d !+P�,0w wduwdopd}}d lvphuhwohqnìqw1

Wryäeel hj|hqohwkh} mxwxqn/ kd d} x+T, judglhqvìw dgö +51:14:, ùvv}hiÿjjìvw phjv}rur}}xn
vndoäulvdq q' @ �q'�

0ydo ìv d ndsrww nlihmh}ìv kdwäuìuwìnìw yhvv}ÿn/ kd T$ T� 5 V|1 D} huhg0
pìq| edorogdod/ d} x+T, qrupäoluäq|ý ghulyäowmd/ dplqw d} d +5151;, shuhpihowìwhoe�ro nlw�xqln/
ho�rðuw1 D mreerogdorq äooö hov�r lqwhjuäo kdwäuìuwìnìw d 51:151 v}dndv} 91 Phjmhj|}ìvh dodsmäq
d +51:143d, nìsohw dgmd1 D mreerogdorq äooö pävrgln lqwhjuäo kdwäuìuwình shglj phjhj|h}ln/
q|loyäqydoödq/ d kho|hwwhvðwìvl ìuwìnìyho ìv ðuävehol hj|v}hu�xvùgìv lv hoìukhw�r/ kd dondopd}}xn d
+51:1;d, mhoùoìvw1 D} ðj| dgögö +51:14;,2 hj|hqohw lvpìw fvdn d !+P�, v�xu�xvìjiÿjjyìq|w wduwdo0
pd}}d lvphuhwohqnìqw1

Ihqwlhn iìq|ìehq d phjrogäv hov�r oìsìvehq d}

�ax+T�, @

]
7

X+P�> T�,!+P�,gD��

.

]
T�

X+P>T�,e+P,gY� T� 5 V�

�
aw+T�, @

4

5
!+T�, .

]
7
�
�W +P�>T�,!+P�,gD��

.

]
T�

�
�W +P>T�,e+P,gY� T� 5 V|

+51:14;,

lqwhjuäohj|hqohwhnhw/ h}hn d} lqgluhnw pögv}hu lqwhjuäohj|hqohwhl/ nhoo !+P�,0ud qxphulnxvdq
phjrogdql1 D !+P�, v�xu�xvìjiÿjjyìq| lvphuhwìehq d +51:14;,� hj|hqohw mreerogdod d} lvphuhwohq
x+T,0w dgmd kd T� 5 V|1 Kdvrqoö pögrq/ d} lvphuhwohq iÿjjyìq| qrupäoluäq|ý ghulyäowmd d
+51:14;,2 hj|hqohw mreerogdoäqdn vhjðwvìjìyho v}äpðwkdwö/ kd d T� 5 V�1

H} d} lqgluhnw pögv}hu i�r käwuäq|d d gluhnw pögv}huuho v}hpehq/ klv}hq rww h}hn d ph}�rn
d yrqdwnr}ö +5=7=47,2 lqwhjuäohj|hqohw phjrogävdl ìv ðj| phjkdwäur}ävxn qhp ljìq|ol wryäeel
nydgudwýuän yìjuhkdmwäväw1

D ehov�r srqwrnedq whnlqwhww ìuwìnhn v}äpðwävd/ dplqw d}w d yrqdwnr}ö hj|hqohwhn ndsfväq
päu hpoðwhwwÿn d 51:151 v}dndv} 51 Phjmhj|}ìvìehq/ d +51:149, ìv +51:14:, ihokdv}qäoäväydo
wùuwìqkhw1

41 Phjmhj|}ìv= Glulfkohw ihodgdw hvhwìq V| @ 31 H}hq nùuÿopìq| nlkdv}qäoäväydo ìv d
+51714;, hj|hqohwwho ùvv}kdqjedq äooö

��x+T�, @ �ax+T�,�

]
T�

X+P>T�,e+P,gY� T� 5 V +51:14<,

mhoùoìv ehyh}hwìvìyho d}]
7

X+P�> T�,!+P�,gD��
@ ��x+T�, T� 5 V +51:153,

hov�ridmý lqwhjuäohj|hqohw nùyhwnh}ln d phjpdudgö +51:14;,� hj|hqohwe�ro ^47`1
51 Phjmhj|}ìv= Qhxpdq ihodgdw hvhwìq d} V� @ 3 ìv ðj| +51:14;,20e�ro/ ehyh}hwyh d}

�
�w+T�, @ �

aw+T�,�

]
T�

�
�W +P>T�,e+P,gY� T� 5 V +51:154,

mhoùoìvw/ d}

4

5
!+T�, .

]
7
�
�W +P�>T�,!+P�,gD��

@ �
�w+T�, T� 5 V +51:155,

pävrgidmý lqwhjuäohj|hqohw dgögln d +51:14;,20e�ro1 Eäu d} �
�W +P�>T�, pdjiÿjjyìq| j|hqjìq

v}lqjxoäulv ìv ðj| nlhvln d nodvv}lnxv Iuhgkrop hopìohw ìuyìq|hvvìjl nùuìe�ro Srjru}hovnl ^48`
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ìvPlnkolq ^49` ljd}rowd/ krj| dIuhgkrop hopìohw phjrogäv oìwh}ìvìyho ndsfvrodwrv huhgpìq|hl
ìv wìwhohl j|hqjìq v}lqjxoäulv pdjrnud lv ìuyìq|hvhn1

51:1711 D nÿov�r Ye wduwrpäqq|do ndsfvrodwrv shuhpìuwìn0ihodgdwrn hvhwìq fvdn dqq|ledq yäo0
wr}qdn d gluhnw pögv}hu +51:14;,�c2 hj|hqohwhl/ krj| d wduwrpäq| mhoohjìuh ìv hj|xwwdo d nÿov�r
qrupäolvud xwdoö l lqgh{ kho|ìuh h nhuÿo1 H} rneöo howhnlqwÿqn d} hj|hqohwhn uìv}ohwhv nlðuäväwöo1

51;1 Vðnehol ihodgdwrn/ dodsphjrogäv

51;1411 D} doäeeldnedq uìv}ohwh}hww mhoùoìvhn ìv mhoùoìvehol phjäoodsrgävrn whomhv ùvv}kdqjedq
ydqqdn d nruäeeldnndo/ nÿoùq lv nlhphoyh h}hn nù}ÿo d 5151 v}dndv}edq ohuùj}ðwhwwhnhw1

51;1511 Ohj|hq V� d} {�> {2 nrruglqäwdvðn yìjhvehq ihny�r/ v}dndv}rqnìqw vðpd ðyhnnho kdwäurow
ìv hj|v}huhvhq ùvv}hiÿjj�r wduwrpäq|d1 D} V� wduwrpäq| nrqwxujùueìmìw F mhoùol1 D F nrq0
wxujùueh d F� ìv F| mho�x uìv}hnuh � h}hn plqghj|lnh hj| q|lwrww ðy/ ydj| q|lwrww ðyhn xqlömd �
erqwrww=

F @ F� ^F| +51;14,

dkro ydj| F� ydj| F| vshfläolv hvhwehq }ìuxv krvv}ýväjý lv ohkhw1
D} Ve wduwrpäq| d} V� wduwrpäq| {�> {2 vðneöo wùuwìq�r nlyäjäväydo ndskdwö phj ìv d yìjhvehq

ihny�r F jùueh ehov�r nrqwxujùueìmh1 D} V� ìv d} Ve wduwrpäq|rn nÿov�r qrupäolvdlw/ ùvv}kdqjedq
d nruäeeldnndo/ �q @ �eq mhoùol1

�  
�

 
2

�
 
�

 
2

�

�

��

|

�?

��

�|

i?

�5
i5

�

518 äeud

Hj|hwohq }äuw jùueìyho kdwäurow ehov�r +d, ìv nÿov�r +e, wduwrpäq| d} {4> {5 nrruglqäwdvðnrq

D} P ìv T srqwrn nrruglqäwälw {�> {2 ìv ��> �2 mhoùol/ d} P� loohwyh T� srqwrn d F jùueìuh
hvqhn/ gD� d vndoäulv ihoÿohwhohp ìv gv��

d F jùueìq whnlqwhww yrqdohohp1
D Qdeod/ loohwyh Kdplowrq iìoh gl�huhqfläorshuäwrurn � vðnihodgdwrnuöo ydq v}ö � d

u� @
C

C{V
lV @

�

uV lV u' @
C

C�V
lV @

'

uV lV +51;15,

loohwyh d

�� @ u� � u� @
�

uV

�

uV �' @ u' � u' @
'

uV

'

uV +51;16,

dodnedq ðukdwön iho1
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51;1611 Ohj|hq x+P, d} V�0q ^ydj| d} Ve 0q` whnlqwhww ohjdoäee nìwv}hu iro|wrqrvdq ghulyäokdwö
lvphuhwohq iÿjjyìq|1 D} x+P, iÿjjyìq|uh/ plqw lvphuhwohquh yrqdwnr}ö

��x+P, @ 3 P 5 V� ^P 5 Ve` +51;17,

krprjìq gl�huhqfläohj|hqohw d vðneholOdsodfh0/ loohwyh srwhqfläohj|hqohw1 D} hj|hqohw phjrogä0
vdlw vðnehol kduprqlnxv iÿjjyìq|hnqhn v}rnäv qhyh}ql1

D} x+P, P 5 V� iÿjjyìq| nÿov�r qrupäoluäq|ý ghulyäowmd/ ùvv}kdqjedq d +51519,0do/ d}

�qV+
�

uVx,

����
��

@ �qV+
�

uVx+P�
,, @

Cx+P�,

Cq��

@ �w+P�
, +51;18,

pögrq v}äpðwkdwö1 D} lv q|loyäqydoö/ krj| h} d} hj|hqohw/ h0w ðuyd d} l kho|ìuh/ phjdgmd d} Ve0q
whnlqwhww x+P, iÿjjyìq| qrupäoluäq|ý ghulyäowmäw lv1

51;1711 D vðnehol srwhqfläohj|hqohwwho ndsfvrodwrv shuhpìuwìn0ihodgdwrndw lv d 515151 v}d0
ndv}edq uìv}ohwh}hww pögrq v}rnäv rv}wäo|r}ql1 D ehov�r yhj|hv shuhpìuwìn0ihodgdwrw whnlqwyh
sìogdnìqw d

��x+P, @ 3 P 5 V� +51;19,

vðnehol Odsodfh hj|hqohw d}

x+P�, @ �ax+P�, P 5 F� +51;1:d,

Cx+P�,

Cq��

@ �
aw+P

�
, P 5 F| +51;1:e,

shuhpihowìwhohnnho hjìv}ÿo nl/ dkro d} ho�rðuw ìuwìnhnhw prvw lv d ehw�x ihohww äooö a mhoùol1
Glulfkohw ihodgdw hvhwìq F� @ F/ Qhxpdqq ihodgdw hvhwìq F| @ F/ dpl shglj d nÿov�r

shuhpìuwìn0ihodgdwrn hj|hqohwhlw loohwl/ d}rn d} l lqgh{ h0uh wùuwìq�r fvhuìmìyho dgögqdn d +51;19,
ìv +51;1:d/e, hj|hqohwhne�ro1

D} lvphuw �+P�,> �+P�, ìv ai+P�, P� 5 F iÿjjyìq|hnnho ðuyd iho phj�ru}l +515147, dodwwl
dodnmäw d k�ryh}hwìvl wðsxvý shuhpihowìwho1

51;1811 D} ho�ruh phjdgrww e+P, P 5 V� iÿjjyìq|w whnlqwyh lqkrprjhqlwävw rnr}ö wdjqdn d

�� x+P, . e+P, @ 3 P 5 V� +51;1;,

gl�huhqfläohj|hqohw d vðnehol Srlvvrq hj|hqohw1 H} hj|ehq d vðnehol vwdflrqìu k�räudpoäv gl�hu0
hqfläohj|hqohwh lv � y1ù1 515191 v}dndv} � kd x+P, kho|ìuh d  +P, k�rpìuvìnohwph}�rw/ e+P,
kho|ìuh shglj d t+P,@n käq|dgrvw ðumxn=

��  +P, .
t+P,

n
@ 3 = P 5 V� +51;1<,

H}w d} dqdoöjläw/ d} hggljlhnkh} kdvrqoödq/ wryäeeud lv dondopd}}xn hj|hv nlyäodv}wrww hj|hqohwhn
�}lndl ìuwhoph}ìvìuh1

51;1911 D} P srqw T srqwud yrqdwnr}ö kho|yhnwrud d} u'� @ u @ uVlV pögrq dgkdwö
phj d} {�> {2 nrruglqäwdvðnrq1 D} P ìv T srqwrn wäyroväjäw d phjv}rnrww pögrq mhoùomÿn=
U @ U+P>T, @ mu'� m1 D}

X+P>T, @
4

5�
oq

4

U+P>T,
+51;143,

nìwsrqwiÿjjyìq| d vðnehol Odsodfh hj|hqohwwho ndsfvrodwrv dodsphjrogäv1 Yhj|ÿn ìv}uh/ krj|
d ihqwl dodsphjrogäv lv whomhvðwl d +51615, hj|hqohwhw/ d}d} v}lpphwulnxv iÿjjyìq|h d} P ìv T
srqwrnqdn1 D

�

uVU+P>T, @
uV
U

'

uVU+P>T, @ �
uV
U

+51;144,
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ìv
�

uV oqU+P>T, @
uV
U2

>
'

uV oqU+P>T, @ �
uV
U2

+51;145,

ghulyäowdn ihokdv}qäoäväydo dgögö
�

uV

�

ub oqU @
�Vb
U2

� 5
uV ub
Ue

@
'

uV

'

ub oqU +51;146,

nìsohwhn vhjðwvìjìyho/ whnlqwhwwho +51;16,�0uh lv/ ndsmxn/ krj|

�� X+P>T, @ �'X+P>T, @ 3 = T 9@P 5 V� ^F ^ Ve +51;147,

dpl d}w mhohqwl/ krj| hj|pävwöo nÿoùqeù}�r T ìv P0uh kduprqlnxv iÿjjyìq| d vðnehol Srlvvrq
hj|hqohwkh} wduwr}ö dodsphjrogäv1

51;1:11 D} dodsphjrogäv ìv d Odsodfh hj|hqohw ndsfvrodwd d wìuehol hvhwkh} kdvrqoödq
wlv}wä}kdwö1 D +51;14, ìv +51;144,� nìsohwhn ihokdv}qäoäväydo dgögln d} dodsphjrogäv qrupäoluäq|ý
ghulyäowmd=

CX+P
�
>T,

Cq��

@ �qV

�
�

uV X+P>T,

�����
��

@ �
�qV uV
5�U2

= +51;148,

Ylvv}dlgì}yh/ krj| d +51;1;, hj|hqohw yìjhuhgpìq|ehq d vðnehol vwdflrqäulv k�räudpoäv gl�huhq0
fläohj|hqohwh/ kd n @ 4/ d} V� wduwrpäqq|do nù}ùow k�rphqq|lvìjhw d}

L @

L
�

CX+P
�
> T,

Cq��

gv��

lqwhjuäo dgmd/ klv}hq d k�räudpyhnwru qrupäo luäq|ý ùvv}hwhy�rmh d} lqwhjudqgxv}1 D} lqwhjuäo
äwdodnðwäväkr} kho|hwwhvðwvÿn d +51;14,0hw ìv yhj|ÿn �j|hohpeh � d 519 äeuäq v}hpoìowhwhww

?�
�

�
�

"

"�
�

h

+_V

I

I

_t�
�

�

_V

519 äeud

D gvP�
yrqdohohp

jhrphwuldl ylv}rq|rn dodsxoyìwhoìyho �/ krj|

� *0yho mhoùoyh d} u'��
uäglxv}yhnwru ìv d} �q qrupäolv hj|pävvdo eh}äuw v}ùjìw �qVuV @

U frv* d v}äpoäoöedq äooö vndoäuv}ru}dw>
� d gv��

ðyhohp g� oäwöv}ùjh d gv��
@ Ug�@ frv* dodned ðukdwö äw1

D} hj|hv oìsìvhnhw d} doäeeldn uìv}ohwh}ln=

L @ �

L
�

�qV uV
5�U2

gv��
@ �

L
�

frv*

5�U
gv��

@ �
4

5�

L
�

g� =
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D} huhgpìq| jhrphwuldl wduwdopd nùqq|hq äwoäwkdwö klv}hq/ kdvrqoödq d wìuehol hvhwkh}/ d}
xwrovö lqwhjuäo d} V� wduwrpäq| oäwöv}ùjh1 Hqqhn ìuwình d T srqw V� wduwrpäq|kr} ylv}rq|ðwrww
kho|}hwìw�ro iÿjj=

L @

]
7

CX+P�>T,

Cq��

gD��
@

;A?
A=
�4 T 5 V�

�4@5 T @ T
�
5 F =

3 T 5 Ve

+51;149,

D +5=;=49,� hj|hqohw v}hulqw hj|vìjq|l k�rphqq|lvìj wäyr}ln d} V� wduwrpäq|eöo eäu d +51;147,
ìv +51;1<, hj|hqohwhn hj|ehyhwìvh v}hulqw }ìuxv d wduwrpäq|l k�riruuävv�xu�xvìj kd P 9@ T1 Plyho
d k�rhj|hqvýo|qdn ihqq nhoo äooqld h} hj|xwwdo d}w lv mhohqwl/ krj| d wìuehol hvhwkh} kdvrqoödq
srqwv}hu�x k�riruuäv ydq d T srqwedq d nlerfväwrww k�rphqq|lvìj shglj hj|vìjq|l1 Ylvv}dlgì}yh
d Gludf iÿjjyìqq|ho ndsfvrodwrv +E17, nìsohwhw ìv d +51;147,0hw d} d nùyhwnh}whwìv dgögln/ krj|
d} X+P>T, dodsphjrogäv d

��X+P>T, . �+P �T, @ 3

�'X+P>T, . �+P �T, @ 3
P>T 5 V� ^F ^ Ve +51;14:,

gl�huhqfläohj|hqohwhn phjrogävd1 D +5=6=43,0ho d}rqrv mhoohj�xL
�

CX+P�> T,

Cq��

gv��
.

]
7�

�+P �T,gY� @ 3 T 9@ T
�
5 F +51;14;,

hj|hqohw shglj/ ùvv}kdqjedq d +5=;=49,�c�0do/ d} V� wduwrpäq| k�rhj|hqvýo|äw ihmh}l nl/ kd n � 4
ìv hj|vìjq|l lqwhq}lwävý srqwv}hu�x k�riruuäv ydq d T srqwedq1

51<1 Juhhq iìoh d}rqrvväj ìv nìsohwhn vðnihodgdwrnud

51<1411 Ohj|hq j+P, ìv x+P, d} V�0q ìuwhoph}hww ohjdoäee nìwv}hu iro|wrqrvdq gl�huhqfläo0
kdwö iÿjjyìq|1 D}]

7�

+x+P,��j+P,� j+P,�x� +P,, gD� @

@

L
�

�
x+P

�
,
Cj+P�,

Cq��

� j+P
�
,
Cx+P�,

Cq��

�
gv��

+51<14,

d}rqrvväj/ plqw d wìuehol hvhwuh yrqdwnr}ö +51714, ùvv}hiÿjjìv säumd/ d vðneholJuhhq iìoh d}rqrvväj1
D ihqwl hj|hqohw dnnru lv ljd}/ kd d} V� wduwrpäq| wùeev}ùuùvhq ùvv}hiÿjj�r1 D} ùqpdjxndw ìv
hj|pävw qhp phwv}�r Ff> F� nrqwxujùueìnnho kdwäurow nìwv}huhvhq ùvv}hiÿjj�r V� wduwrpäq| hv0
hwìq sìogäxo]

7�

+x+P,�� j+P,� j+P,�� x+P,, gD� @

@
�[
,'f

L
�,

�
x+P

�
,
Cj+P

�
,

Cq��

� j+P
�
,
Cx+P

�
,

Cq��

�
gv��

+51<15,

d vðnehol Juhhq d}rqrvväj dodnmd1

51<1511 D 51<161051<1:1 v}dndv}rn/ ljd}rgyd pdmgqhp v}öv}hulqw d 51715105171:1 v}dndv}rn
jrqgrodwphqhwìkh}/ d +517147, hj|hqohwhn vðnehol dqdorjrqmdlqdn ho�räooðwäväw whnlqwln ihodgdwxn0
qdn vlnehol ylv}rq|rn nù}ùww1

51<1611 Ohj|hq j+P, @ X+P>T, dkro d T srqw uùj}ðwhww1 D T srqw V� wduwrpäq|kr} ylv0
}rq|ðwrww kho|}hwìw loohw�rhq prvw lv d} doäeel käurp hvhw nÿoùqeù}whwkhw�r phj=

+d, d T srqw d} V� wduwrpäq| ehov�r srqwmd>
+e, T @ T

�
dpl d}w mhohqwl krj| d T srqw d} V�wduwrpäq| F nrqwýujùueìmìq ydq>

+f, d T srqw d} Ve wduwrpäq| ehov�r srqwmd1
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51: +d, ìv +e, äeud

D ehov�r Vl � Y� wduwrpäq|1 +d, D T iruuävsrqw d Yl wduwrpäq|rq ehoÿo wdoäokdwö1 +e, D T @ T�

iruuävsrqw d} V kdwäuihoÿohw srqwmd1

�

�
 
�

 
2

"

h�

h"

5
�

h

�

51: +f, äeud

D ehov�r Vl wduwrpäq|1 D T iruuävsrqw d Yh wduwrpäq|edq ydq1

D} X+P>T, dodsphjrogävP @ T srqwedq mhohqwnh}�r v}lqjxodulwävd pldww d} +d, ìv +e, hvhwhnehq
�j|hohpuh ydq v}ÿnvìj d Juhhq d}rqrvväj dondopd}ävd vruäq1 D yrqdwnr}ö oìsìvhnhw d} +d,
hvhwuh uìv}ohwh}}ÿn> d +e, hvhwehq fvdn d} howìuìvhnuh wìuÿqn nl1

51<1711 Ohj|hq V" d T srqw � vxjduý nùuq|h}hwh1 Mhoùohmh F" d} V" wduwrpäq| nrqwxujùu0
eìmìw d}d} d T nù}ìssrqwý � vxjduý nùuw1 D jhrphwuldl ylv}rq|rndw d 51: +d, äeud v}hpoìowhwl1
D} X+P>T, dodsphjrogäv nruoäwrv d} V� � V" wduwrpäq|edq1 Plyho h} d wduwrpäq| nìwv}0
huhvhq ùvv}hiÿjj�r d +51<14, ìuwhohpv}hu�x dondopd}äväydo ìv d j+P, @ X+P>T, kho|hwwhvðwìvvho
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nùyhwnh}ln/ krj|]
7�37"

+x+P,�� X+P>T,�X+P>T,�� x+P,, gD�

@

L
�

�
x+P�,

CX+P�> T,

Cq��

�X+P�>T,
Cx+P�,

Cq��

�
gv��

.

L
�"

�
x+P�,

CX+P�> T,

Cq��

�X+P�>T,
Cx+P�,

Cq��

�
gv��

+51<16,

D nlyäqw huhgpìq| hoìuìvìkh} d ihqwl nlihmh}ìv kdwäuìuwìnìw nhoo yhqql/ kd � $ 31 D kdwäuìuwìn
phjkdwäur}ävd vruäq d nùyhwnh}�rnuh ìughphv whnlqwhwwho ohqql=

41 D F jùueìq yhww yrqdolqwhjuäo iÿjjhwohq �0wöo1
51 D} X+P>T, dodsphjrogäv � y1ù1=+5=;=47,� � kduprqlnxv iÿjjyìq| T 9@P0uh/ nùyhwnh}ìv0

nìss }ìuxv ìuwìn�x d} hov�r ihoÿohwl lqwhjuäo1
61 D} x+P, iÿjjyìq| ihowìwhoh}hww gl�huhqfläokdwöväjd pldww

x+P�,
Cx+P�,

Cq��

P� 5 F" �hv ��x+P, P 5 V�

hj|duäqw nruoäwrv1
71 Hj|v}hu�x kho|hwwhvðwìvvho dgögln +51;148,0e�ro/ krj| d F" phqwìq

CX+P�>T,

Cq��

@
4

5��
= +51<17,

81 D edorogdorq äooö ihoÿohwl lqwhjuäo pävrgln wdjmäqdn kdwäuìuwình/ uìv}ehq kho|hwwhvðwyh d
+51;143, dodsphjrogävw/ d

�

]
7�

X+P>T,��x+P, gD� . olp
"<f

]
7"

4

5�
oq

4

U
��x+P,gD�

dodnedq ðukdwö iho1 D} V" nùuùq yhww ihoÿohwl lqwhjuäoqdn }ìuxv d kdwäuìuwình/ klv}hq gD� @
UgUg* d ihoÿohwhohp/ nùyhwnh}ìvnìss � �j|hohpehyìyh d �� x+P, nruoäwrvväjäw � d}
lqwhjudqgxv} lv nruoäwrv1 Prqgrwwdn dodsmäq

� olp
"<f

]
7�37"

X+P>T,��x+P,gD� @ �

]
7�

X+P>T,��x+P,gD� = +51<18,

91 D F" nùuùq yhww lqwhjuäo hov�r wdjmd d} lqwhjuäov}äpðwäv nù}ìsìuwìnwìwhoìw ìv +51<17,0hw
nlkdv}qäoyd � P �

�
d nùu hj| dondopdv srqwmd � dL

�"

x+P�,
CX+P�>T,

Cq��

gv��
@

L
�"

4

5��
x+P�,gv��

@ x+P �

�
,

dodnedq ðukdwö iho1 Q|loyäqydoö/ krj|

olp
"<f

L
�"

x+P�,
CX+P�>T,

Cq��

gv��
@ x+T, = +51<19,

:1 DF"0rq yhww lqwhjuäo pävrgln wdjmd hvhwìq lv xj|dqðj| ìughphv homäuql d +51;143, kho|hwwhvð0
wìvh xwäq

�

L
�"

X+P�>T,
Cx+P�,

Cq��

gv��
@

Cx+P �

�
,

Cq��

� oq � =

Nùyhwnh}ìvnìss d} lqwhjuäoqdn }ìuxv d kdwäuwìuwình=

� olp
"<f

L
7"

X+P�>T,
Cx+P�,

Cq��

gv��
@ 3 = +51<1:,

;1 Whj|ÿn iho/ krj| d} x+P, iÿjjyìq| nlhoìjðwl d +51<1:, Srlvvrq hj|hqohwhw1 H} hvhwehq
+51<18,0e�ro d

� olp
"<f

]
7�37"

X+P>T,��x+P, gD� @

]
7�

X+P>T,e+P, gD� +51<1;,



79 51 D ODSODFH ÌV SRLVVRQ HJ\HQOHW

huhgpìq| nùyhwnh}ln1
Yh}hvvÿn eh lvpìw/ nlkdv}qäoyd d +51;148,0ùw/ d

�W +P�> T, @ �qV

�
�

uV X+P>T,

�����
��

@
CX+P�> T,

C �q��

@ �
�qV+P�,uV

5�U2
P� 9@ T +51<1<d,

ìv

eW +P�> T, @ eqV

�
�

uV X+P>T,

�����
��

@
CX+P�>T,

C eq��

@ �
eqV+P�,uV

5�U2
P� 9@ T +51<1<e,

mhoùoìvhnhw1 Q|loyäqydoö/ krj|

�W +P�> T�, . eW +P�>T�, @ 3 = P�> T� 5 F P� 9@ T� +51<143,

D} 41 ìv 51 dodww prqgrwwdn nlkdv}qäoäväydo pdmg d +51<1;,/ +51<19,/ +51<1:, ìv +51<1<d, kho|hwwhvð0
wìvìyho d +51<16, hj|hqohwe�ro � $ 3 hvhwìq d +5=<=46,� hj|hqohw nùyhwnh}ln1 D} ho�ruhklydwnr}ävw/
kdvrqoödq d wìuehol hvhwkh}/ d} lqgrnromd/ krj| d} +d,/ +e, ìv +f, hvhwhnuh yrqdwnr}ö hj|hqohwhn
hj| kho|hq v}huhshoqhn d v}ùyhjehq1

51<1811 D +e, hvhwehq T @ T� 5 F1 Ohj|hq V" d T @ T� srqw nùuÿo udm}row � vxjduý nùudodný
wduwrpäq|1 D nùu V�0q ehoÿo ihny�r ðyìw F"/ d F shuhpjùueh V" howäyroðwävd xwäq phjpdudgö ðyìw
shglj F � mhoùol1 Q|loyäqydoö/ krj| d} hj|v}huhvhq ùvv}hiÿjj�r V��V" vðnehol wduwrpäq|w d F�^F"

}äuw jùueh kdwäuromd1
Ihowìwhoh}}ÿn/ krj| d F nrqwýujùueh vðpd d T� srqw nùuq|h}hwìehq1 D 51<1:1 v}dndv} 41

Phjmhj|}ìvìehq d}rqedq/ hq|kðwyh d nrqwýujùueh vðpdväjäydo ndsfvrodwrv ihowhyìvw/ wùuìvsrqw
oìwh}ìvìw lv phjhqjhgmÿn1 D} V� � V" wduwrpäq|ud dondopd}yd Juhhq d}rqrvväjrw]

7�37"

+x+P,��X+P>T�,�X+P>T�,��x+P,, gD�

@

]
��

�
x+P�,

CX+P�> T�,

Cq��

�X+P�> T�,
Cx+P�,

Cq��

�
gv��

.

]
�"

�
x+P�,

CX+P�> T�,

Cq��

�X+P�> T�,
Cx+P�,

Cq��

�
gv��

+51<144,

d} huhgpìq|1 Dondopdv ùvv}hiÿjjìv ýj| ndskdwö lqqhq/ kd d} d}rqrvväj kdwäuìuwìnìw yhvv}ÿn/ kd
�$ 31 D +5=<=46,� hj|hqohwuh yh}hw�r jrqgrodwphqhw oìsìvhlw ylvv}dlgì}yh doäeeldn d} howìuìvhn=

41 D T ehw�x kho|ìuh plqghqÿww T� nhuÿo1
51 D ihoÿohwl lqwhjuäornndo ndsfvrodwrv jrqgrodwphqhw v}öv}hulqw phjlvpìwhokhw�r ìv ðj| d

+51<18, fvdn dqq|ledq pögrvxo/ krj| ùvv}kdqjedq d} 41 dodwwlydo/T kho|hww T�0w nhoo ðuql1
61 D F � ðy � $ 30ud d F nrqwýujùueìw dgmd howäyroðwrwwqdn jrqgroyd d T� srqwrw1 D

yrqdwnr}ö lqwhjuäo kdwäuìuwìnìw shglj d F jùueìq yhww lqwhjuäo Fdxfk| iìoh i�rìuwìnìqhn
qhyh}ln1 Lvpìw ihokðymxn d �j|hophw h}hq irjdorp irqwrvväjäud/ klv}hq qhp nìsh}khw�r d
mreerogdorq äooö pävrgln yrqdolqwhjuäo d} �W +P�> T�, v}lqjxodulwävd pldww/ kd F � @ F
d}d} kd d T� ehov�r srqwmd d} lqwhjuäoävl wduwrpäq|qdn1 D} lqwhjuäoFdxfk| iìoh i�rìuwình
xj|dqdnnru oìwh}khw1

71 V}öv}hulqw phjlvpìwhokhw�r d +51<19,0ud yh}hw�r jrqgrodwphqhw/ kd d wìq|ohjhv ylv}rq|rnqdn
phjihoho�rhq d iìonùu krvv}äw yhvv}ÿn d F" jùueh ðykrvv}äqdn v}äpðwävdnru=

olp
"<f

]
�"

x+P�,
CX+P�> T,

Cq��

gv��
@ f+T�,x+T�, f+T�, @

4

5
= +51<145,

D jhrphwuldl ylv}rq|rndw d 51: +e, äeud v}hpoìowhwl1
81 D F" nùuðyhq yhww lqwhjuäo pävrgln uìv}h d +51<1:,0uh yh}hw�r jrqgrodwphqhw lvpìwoìvìyho

dgögln ìv prvw lv }ìuxv1
Nlkdv}qäoyd d ihqwlhnhw d +51<146,2 hj|hqohwhw ndsmxn d +51<14, vðnehol Juhhq iìoh d}rqrvväjeöo1



51<1 JUHHQ IÌOH D]RQRVVÄJ ÌV NÌSOHWHN VðNIHODGDWRNUD 7:

51<1911 D +f, hvhwehq d T srqw d} V� wduwrpäq|rq nðyÿo ihnv}ln1 Nù}yhwohqÿo dondopd}kdwö
whkäw Juhhq iìoh d}rqrvväj ìv qlqfv v}ÿnvìj kdwäuìuwìnhn yl}vjäodwäud vhp1 D +51<146,� dodwwl
huhgpìq| d +51;147,� nlkdv}qäoäväydo ìv dqqdn d ihowhyìvqhn ìuyìq|hvðwìvìyho dgögln/ krj| x+P,
d +51;1;, vðnehol Srlvvrq hj|hqohw phjrogävd1

51<1:11 D} huhgpìq|ÿo ndsrww Juhhq iìoh nìsohwhn phjhj|h}qhn irupdlodj d wìuehol hvhwwho
ndsfvrodwrv +517147, hj|hqohwhnnho=

x+T, @

L
�

^X+P�> T, �w+P�,� �W +P�> T,x+P�,` gv��

.

]
7�

X+P>T,e+P,gD� T 5 V�

f+T�,x+T�, @

L
�

^X+P�> T�, �w+P�,� �W +P�>T�,x+P�,` gv��

.

]
7�

X+P>T�,e+P,gD� T @ T� 5 F

3 @

L
�

^X+P�> T, �w+P�,� �W +P�> T,x+P�,` gv��

.

]
7�

X+P>T,e+P,gD� T 5 Ve

+51<146,

Howÿqqhn d wduwrpäq|l lqwhjuäorn d ihqwl ùvv}hiÿjjìve�ro/ kd d e+P, @ 31 D whomhvvìj nhgyììuw
nlðumxn d} ðj| dgögö lqwhjuäorndw lv=

x+T, @

L
�

^X+P�>T, �w+P�,� �W +P�>T,x+P�,` gv��
T 5 V�

f+T�,x+T�, @

L
�

^X+P�>T�, �w+P�,� �W +P�>T�,x+P�,` gv��
T @ T� 5 F +51<147,

3 @

L
7

^X+P�> T, �w+P�,� �W +P�> T,x+P�,` gv��
= T 5 Ve

41 Phjmhj|}ìv= Kd qhp vðpd d F jùueh d T� srqwedq dnnru pögrvxo d +51<146,2 ìv yhoh
hj|ÿww d +51<147,2 hj|hqohwhn edorogdoäq äooö f+T�, äoodqgö ìuwình1 D yäowr}ävqdn � dplqw d}
nlghuÿo d} doäeeldneöo � v}ìs jhrphwuldl wduwdorp wxodmgrqðwkdwö1 Fìoxqn whkäw d

olp
"<f

]
�"

x+P�,
CX+P�>T�,

Cq��

gv��

kdwäuìuwìn phjkdwäur}ävd/ dkro F" d T� nù}ìssrqwý � vxjduý nùu V�0q ehoÿo ihny�r uìv}h1 Plyho
d F jùueh qhp vðpd d T� srqwedq � vdurnsrqw hvhwìyho äooxqn v}hpehq � d F" �$ 3 kdwäuìuwìn
qhp srqwwä }vxjrurgö iìonùu1 D kdwäuìuwìn phjäoodsðwäväkr}

� nle�ryðwmÿn d ihqwl lqwhjuäow/
� h}w nùyhw�rhq dondopd}}xn d nù}ìsìuwìnwìwhow d} hov�r hj|hqo�rvìjmho xwäq äooö pävrgln lq0

whjuäoud

ìv plqghphoohww

� d}w lv �j|hohpeh yhvv}ÿn/ krj| F" @ ��/ dkro � d F" nùuðy T� srqwud yrqdwnr}ö oäwöv}ùjh1

D

olp
"<f

]
�"

x+P�,
CX+P�> T�,

Cq��

gv��
@ x+T�, olp

"<f

]
�"

CX+P�>T�,

Cq��

gv��

. olp
"<f

]
�"

+x+P�,� x+T�,,
CX+P�>T�,

Cq��

gv��

@ x+T�, olp
"<f

]
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CX+P�>T�,

Cq��

gv��
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"<f

�
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�
,� x+T�,

� �
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+51<148,
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huhgpìq|ehq }ìuxv d kdwäuìuwình d mreerogdorq äooö pävrgln wdjqdn/ klv}hq

olp
"<f

x+P �

�
, @ x+T�, =

D mreerogdorq äooö hov�r lqwhjuäo ìuwình shglj �@5�0uh dgögln/ kd phjlvpìwhomÿn d +51;149, nìsohwuh
yh}hw�r jrqgrodwphqhw nlkdv}qäoyd/ krj| prvw �qV d T� srqw ihoì d}d} d} � vxjduý nùu ehovhmìeh
pxwdw1 Ohj|hq

f+T�, @
�

5�
= +51<149,

H}}ho d mhoùoìvvho plqg d +51<145,� plqg shglj d +51<146,2 ìv +51<147,2 phjwduwmd irupdlodj d}
huhghwl dodnmäw/ klv}hq � @ �/ kd d T� srqwedq vðpd d F nrqwxujùueh1

51 Phjmhj|}ìv= D +51<146,� ìv +51<147,� hj|hqohwhnehq äooöL
�

X+P�>T, �w+P�,gv��
�hv

L
�

�W +P�>T,x+P�,gv��

lqwhjuäorn/ kdvrqoödq d 517191 v}dndv} 51 Phjmhj|}ìvìehq oìy�r lqwhjuäornkr}/ kduprqlnxvdn
d T yäowr}öedq1 D} ]

7�

X+P>T,e+P,gD�

wduwrpäq|l lqwhjuäo shglj d +51;1;, Srlvvrq hj|hqohw sduwlnxoäulv phjrogävd1 H} hj|ehq d}w lv
mhohqwl/ krj| d +51<146,� äwuhqgh}ìvìyho ìuwhoph}hww

�x+T, @ x+T,�

]
7�

X+P>T,e+P,gD� @

@

L
�

^X+P�> T, �w+P�,� �W +P�>T,x+P�,` gD��
T 5 V� +51<14:,

iÿjjyìq| kduprqlnxv1
61 Phjmhj|}ìv= Ohj|hq e+P, @ 3 P 5 V� ìv x+P, @ x+P�, @ äoodqgö1 Yhj|ÿn ìv}uh/

krj| h} d iÿjjyìq| kduprqlnxv1 Yäukdwö whkäw/ krj| d +51:14<, lqwhjuäoho�räooðwäv ylvv}ddgmd h}w
d} äoodqgö ìuwìnhw1 D irupäolv ljd}roäv d +51714;,0ud yh}hw�r oìsìvhnnho wùuwìqkhw/ h}ìuw howhnlqwÿqn
dqqdn uìv}ohwh}ìvìw�ro1

51431 Hj|hqohwhn nÿov�r vðnwduwrpäq|rq

51431411 D 51; äeuäq yä}row V�e wduwrpäq|w d F jùueh ìv d} R nù}ìssrqwý eU vxjduý F-

nùu kdwäuromd1 Qhp vìuwl d} äowdoäqrvväjrw kd ihowìwhoh}}ÿn/ krj| d} ruljö ehov�r srqwmd d} V�
wduwrpäq|qdn1 Q|loyäqydoö/ krj| V�e $ Ve/ kd eU$41

D nÿov�r wduwrpäqq|do ndsfvrodwrv hj|hqohwhn ho�räooðwävd d +51<14, Juhhq iìoh d}rqrvväj
dondopd}äväw ìv d 51<161 � 51<1:1 v}dndv}rn jrqgrodwphqhwìqhn lvpìwoìvìw nðyäqmd phj1

D jrqgrodwphqhwehq mhohqwnh}�r howìuìv deeöo dgögln/ krj| d +51<14, Juhhq iìoh d}rqrvväj
fvdn yìjhv wduwrpäq|rnud ìuyìq|hv1 H} d qhkì}vìj fvdn ýj| nhuÿokhw�r phj/ krj| d} V�e wdu0
wrpäq|ud/ pho|hw d} +d,/ +e, ìv +f, hvhwhn nðyäqdopdlqdn phjihoho�rhq pögrvðwxqn/ dondopd}}xn
d Juhhq iìoh d}rqrvväjrw/ pdmg shglj phjkdwäur}}xn d F- nùuùq yhww lqwhjuäo kdwäuìwìnìw/ kd
eU $ 41 D}w lv v}hp ho�rww nhoo wduwdql/ krj| d kdwäuìuwìn fvdn dnnru nìsh}khw�r/ kd lvphuhwhv
krj|dq ylvhonhgln d} x+P, vndoäuiÿjjyìq| plg�rq d} eU$41

51431511 Uhjxoäulvqdn qhyh}}ÿn/ d} x+P, iÿjjyìq|w/ kd nlhoìjðwl d nÿov�r wduwrpäq|ud yrqdw0
nr}ö vðnehol Srlvvrq hj|hqohwhw ìv nruoäwrv d yìjwhohqehq1 Srqwrvdeedq/ kd ihqqäooqdn d} x+P,
yìjwhohqehol ylvhonhgìvìyho ndsfvrodwrv

olp
e-<"

x+P�, @ f.
D

eU
�hv olp

e-<"

Cx+P�,

Cq��

@ �
D

eU2
P� 5 F- +514314,

nìsohwhn/ dkro d f ìv D äoodqgön1 Plyho d j+P, iÿjjyìq| kho|ìuh d} X+P>T, dodsphjrogävw
jrqgromxn/ v}ÿnvìj ydq d} dodsphjrogäv yìjwhohqehol ylvhonhgìvìqhn wlv}wä}äväud lv1 Qhp qhkì}
hoohq�rul}ql d} dodsphjrogäv +51;143, dodwwl ìuwhoph}ìvìqhn ihokdv}qäoäväydo ìv d 519 J|dnruodw



51431 HJ\HQOHWHN NßOV�R VðNWDUWRPÄQ\RQ 7<

H5

�H

i+

?i

5i

�
 
�

 
2

H

"

�
+

�

<

51; äeud

D nÿov�r V3

h
� V� wduwrpäq|1 D T srqw d} V3

h
wduwrpäq| ehov�r srqwmd1

phjrogävd jrqgrodwphqhwìqhn lvpìwoìvìyho � d J|dnruodwwdo hoohqwìwehq prvw dT srqw ihnv}ln d
yìjhvehq ìv d}P� srqw wduw d yìjwhohqkh}/ h}ìuw dT +, P� ehw�xfvhuìuh/ ydodplqw ho�rmhofvhuìuh
ydq v}ÿnvìj d} hj|v}hul ghulyäoävrnqäo d +J15148, ìv +J15149, nìsohwhnehq �/ krj|

olp
e-<"

X+P�> T, �
4

5�
oq

4

eU
.

4

5�

�
uV+P�,uV+T,

eU2
�

4

5

uV+T,uV+T,

eU2

�
P� 5 F- +514315d,

olp
e-<"

CX+P�> T,

Cq��

� �
4

5�

4

eU
.R

�
4

eU2

�
P� 5 F- +514315e,

Dpl d T srqw kho|}hwìw loohwl

+d, d T srqw d} V�e wduwrpäq| ehov�r srqwmd/
+e, T @ T� 5 F ìv
+f, d T srqw d ehov�r V� wduwrpäq|edq ydq

hvhwhnhw nhoo hj|pävwöo phjnÿoùqeù}whwql1 D 51; äeud d} +d, hvhwqhn phjihoho�r ylv}rq|rndw
v}hpoìowhwl1 D +e, ìv +f, hvwhn äeuälw hokdj|wxn/ plyho d 51: +d, ìv +e, äeuän h}hn whnlqwhwìehq
lv hohjhqg�r wäpsrqwrw dgqdn1

D vðnehol Juhhq d}rqrvväj dondopd}ävd vruäq +d, hvhwehq d F> F" ìv F- }äuw jùueìn/ d +e,
hvhehq d F� ^F" ìv d F- }äuw jùueìn/ d +f, hvhwehq shglj d F ìv d F- }äuw jùueìn kdwäuromän d
yl}vjäow wduwrpäq|w1

Dplqw duud d 5143141 v}dndv} xwrovö ehnh}gìvìehq päu xwdowxqn/ d nðyäqw huhgpìq| ýj|
ndskdwö phj/ kd d vðneholJuhhq iìoh d}rqrvväj dondopd}ävd xwäq ndsrww hj|hqohwhn kdwäuìuwìnìw
yhvv}ÿn/ plg�rq

+d, �$ 3 ìv eU$4/
+e, �$ 3 ìv eU$4

wryäeeä kd

+f, eU$41
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Plyho d} eU$4 kdwäuäwphqhw mhohqwl d} howìuìvw d ehov�r V� wduwrpäq|ud yrqdwnr}ö jrqgr0
odwphqhwkh} nìshvw d wryäeeldn fvdn h}w d nìugìvw yl}vjäomän1

51431611 D} eU$4 kdwäuäwphqhw d}

L�-
@

L
�-

�
x+P�,

CX+P�>T,

Cq��

�X+P�>T,
Cx+P�,

Cq��

�
gv��

= T @5 F-

lqwhjuäow ìulqwl nù}yhwohqÿo1 D +514314, ìv +514315d/e, ùvv}hiÿjjìvhn kho|hwwhvðwìvh xwäq d}

olp
e-<"

L�-
@ � f +514316,

huhgpìq|w ndsmxn/ kd �j|hohpeh yhvv}ÿn/ krj| hohjhqg�rhq qdj| eU0uh ihqqäooqdn d
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Cq��
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Cq��

gv��
@

@ olp
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�
D

eU
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oq

4

eU
. � � �

�
gv��

@ 3

ùvv}hiÿjjìvhn1

51431711 D 514315105143161 v}dndv}rnedq prqgrwwdn �j|hohpehyìwhoìyho dondopd}yd d vðn0
ehol Juhhq iìoh d}rqrvväjrw d} +d,/ +e, ìv +f, hvhwhnuh d nÿov�r wduwrpäq|ud yrqdwnr}ö

x+T, @ f.

L
�

^X+P�>T, ew+P�,� eW +P�> T,x+P�,` gv��

.

]
7e

X+P>T,e+P,gD� T 5 Ve

f+T�,x+T�, @ f.

L
�

^X+P�>T�, ew+P�,� eW +P�>T�,x+P�,` gv��

.

]
7e

X+P>T�,e+P,gD� T @ T� 5 F

3 @ f.

L
�

^X+P�>T, ew+P�,� eW +P�> T,x+P�,` gv��

.

]
7e

X+P>T,e+P,gD� T 5 V�

+514317,

Juhhq iìoh nìsohwhnhw ndsmxn1
41 Phjmhj|}ìv= Ìughphv phjyl}vjäoql/ krj| whomhvðwl0h d +514317,� lqwhjuäoho�räooðwäv d uh0

jxodulwäv nùyhwhopìq|ìw1 Eäu hgglj qhp hpoðwhwwÿn/ gh ihowìwhoh}}ÿn/ krj| e+P, d} Ve wduwrpäq|
hj| whomhv hjìv}ìehq yìjhvehq ihny�r VK uìv}wduwrpäq|äq nÿoùqeù}ln }ìuxvwöo/ hj|ìenìqw shglj
v}dndv}rqnìqw vðpd1 Ihokdv}qäoyd d 519 J|dnruodw phjrogäväqdn +J15148, ìv +J15149, dv}lps0
wrwlnxv nìsohwhlw ðukdwö/ krj| u' $40uh

x+T, @ f.
4

5�
oq

4

U'

�L
�
ew+P�, gv��

.

]
7e

e+P,gD�

�
.R

�
4

U'

�
= +514318,

Q|loyäqydoö/ krj| d} x+T, fvdn dnnru uhjxoäulv/ kdL
�
ew+P�, gv��

.

]
7e

e+P,gD� @ 3 = +514319,

D +514317,�c2 hj|hqohwhnhw nl nhoo whkäw hjìv}ðwhql d +514319, ihowìwhooho1 D k�ryh}hwìvl ihodgdw
whuplqrorjlämäw kdv}qäoyd ýj| lv irjdopd}kdwxqn/ krj| }ìuxv ìuwìn�x nhoo ohj|hq d} Ve wdu0
wrpäqq|do d yìjhvehq nù}ùow k�r/ klv}hq }ìuxv d yìjwhohq wäyrol srqw ihoì äudpoö k�rphqq|lvìj �
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ew+4, � �D@U2

'1 H} d}w mhohqwl/ krj| d ihqwl hj|hqohw d} Ve wduwrpäq| k�rhj|hqvýo|äw ihmh}l nl1
D e+P, @ 30ud +514319,0eöo d uhjxoäulv kduprqlnxv iÿjjyìq|hnnho ndsfvrodwrvL

�
ew+P�, gv��

@ 3 +51431:,

Jdxvv ihowìwho nùyhwnh}ln1
51 Phjmhj|}ìv= D +514317,� äwuhqgh}ìvìyho ndsrww

�x+T, @ x+T,�

]
7e

X+P>T,e+P,gD� @

@ f.

L
�

^X+P�>T, ew+P�,� eW +P�> T,x+P�,` gv��
T 5 Ve

vndoäuiÿjjyìq| kduprqlnxv/ gh qhp uhjxoäulv/ plyho d +51431:, Jdxvv ihowìwho äowdoäedq qhp
whomhvÿo1

51431811 D whomhvvìj nhgyììuw/ dplqw d}w päu nruäeedq lv whwwÿn/ nlðumxn d e+P, @ 3 hvhwuh
yrqdwnr}ö dodnrndw lv=

x+T, @ f.

L
�

^X+P�> T, ew+P�,� eW +P�>T,x+P�,` gv��
T 5 Ve

f+T�,x+T�, @ f.

L
�

^X+P�> T�, ew+P�,� eW +P�> T�,x+P�,`gv��
T @ T� 5 F +51431;,

3 @ f.

L
�

^X+P�> T, ew+P�,� eW +P�>T,x+P�,` gv��
T 5 V�

41 Phjmhj|}ìv= Whj|ÿn iho/ krj| e+P, @ 3 P 5 Ve ìv krj|/ ùvv}kdqjedq d uhjxodulwäv
nùyhwhopìq|ìyho/ x+P�, @ x+P, @ x+R, @ f @ äoodqgö dkro d} R ruljö ehov�r srqwmd d} Ve0qhn1
H} hvhwehq d +514317,� ylvv}ddgmd h}w d} äoodqgö ìuwìnhw1 D} äwdodnðwävrn vruäq d} ew+P�, @ 3/
d} eW +P�>T, @ ��W +P�> T, P� 5 F/ d +51<1<d, ìv d +51;149, �j|hohpehyìwhoìuh ydq v}ÿnvìj=

x+T, @ f�

L
�
eW +P�>T, f gv��

@ f

�
4 .

L
�

CX+P�>T,

C �q��

�
gv��

d}d}

x+T, @

;A?
A=

x+R, T 5 Ve
�

2
x+R, T @ T� 5 F =

3 T 5 V�

+51431<,

D +51431<,� ydoöedq d yäuw huhgpìq|1

51441 D gluhnw pögv}hu hj|hqohwhl vðnihodgdwrnud

51441411 Ho�rv}ùu d ehov�r wduwrpäqq|do ndsfvrodwrv hj|hqohwhnhw whnlqwmÿn äw1
D +51<146,�c2 hj|hqohwhnqhn xj|dqd} d v}huhsÿn d qxphulnxv phjrogävedq plqw d wìuehol

hvhwuh yrqdwnr}ö +517147,�c2 hj|hqohwhnqhn1 D +51<146,� hj|hqohw v}hulqw nydgudwýuän vhjðwvìjìyho
v}äpðwkdwö d +51;1;, vðnehol Srlvvrq hj|hqohw x+T, phjrogävd � prvw d T srqw d ixwösrqw �
ihowìyh/ krj| lvphuhwhvhn d}

�x+P�, �hv �w+P�, P� 5 F

iÿjjyìq|hn dkro/ kdqjvýo|r}ql nðyäqyd/ krj| ehov�r shuhpìuwìn0ihodgdwuöo ydq v}ö/ d} x ehw�x hoì
lv nl ydq ðuyd d} � lqgh{1

D +51<147,� hj|hqohwuh irugðwyd d �j|hophw e+P, @ 3 ìv d ihqwl äooðwäv ýj| irjdopd}kdwö
äw/ krj| d shuhpìuwìnhn eluwrnäedq nydgudwýuän vhjðwvìjìyho kdwäur}kdwö phj d} x+T, T 5 V�
kduprqlnxv iÿjjyìq|

Eäu d} �x+P�, ìv d} �w+P�, iÿjjyìq|hn hj|lghm�xohj qhp ðukdwön ho�r d +51<146,� ìv +51<147,�
hj|hqohwhn qhpfvdn hoyl mhohqw�rvìj�xhn1 Hqqhn d} d} rnd/ krj| phjkdwäur}kdwön d} lvphuhwohq
shuhpìuwìnhn/ kd phjrogmxn qxphulnxvdq � dondopdv pögv}huw yäodv}wyd � d +51<146,2 loohwyh
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d +51<147,2 lqwhjuäohj|hqohwhwhnhw1 D phjrogäv eluwrnäedq plqg x+P�, plqg shglj �w+P�, lv0
phuwqhn whnlqwkhw�r1 Nùyhwnh}ìvnìss d} x+T, vndoäuph}�r ydoöedq v}äpðwkdwö d +51<146,� ydj|
+51<147,� nìsohwhne�ro/ d}d} nydgudwýuän vhjðwvìjìyho1 D} x+T,ph}�r judglhqvh d +51<146,� dodsmäq
ihoðukdwö

x+T,
'

ub @

L
�

��
X+P�> T,

'

ub

�
�w+P�,�

�
�W +P�> T,

'

ub

�
x+P�,

�
gv��

.

]
7�

�
X+P>T,

'

ub

�
e+P,gD� T 5 Y�

+514414,

nìsohwe�ro dgögln1 Nùqq|�x ehoäwql ihokdv}qäoyd d +51;143,/ +51<1<d, ìv +51;145,2 ùvv}hiÿjjìvhnhw/
krj|

X+P>T,
'

uV @
ub

5�U2
�hv �W +P�>T,

'

uV @
4

5�

�
�qb
U2

� 5
�qVuVub
Ue

�
+514415,

51441511 Nÿov�r wduwrpäq| hvhwìq d}

ex+P�, �hv ew+P�,

shuhpìuwìnhn lvphuhwh v}ÿnvìjhv d +514317,� ìv +51431;,� lqwhjuäoho�räooðwävrn dondopd}kdwöväjäkr}1
D} lvphuhwohq shuhpìuwìnhn phjkdwäur}ävd shglj d +514317,2 loohwyh d +51431;,2 lqwhjuäohj|hqohwhn
phjrogäväw ljìq|ol1 D +514414, ìv d +514415, nìsohwhn Ve nÿov�r wduwrpäq|ud ìuyìq|hv dqdorjrq0
mdl shglj d wduwrpäq| mhoohjìuh xwdoö l lqgh{ h0uh wùuwìq�r fvhuìmìyho ndskdwön phj1 H} rneöo
howhnlqwÿqn d yrqdwnr}ö hj|hqohwhn uìv}ohwhv nlðuäväwöo1

51441611 Wìwhoh}}ÿn iho/ krj| ehov�r Glulfkohw ihodgdw d yl}vjäodwrn wäuj|d1 Ohj|hq

X+T�, @ f+T�,ax+T�, .

L
�

ax+P�,�W +P�> T�, gv��
�

]
7�

X+P>T�, e+P,gD� = +514416,

D ehyh}hwhww mhoùoìv ihokdv}qäoäväydo +51<146,20e�ro d}

X+T�, @

L
�
�w+P�,X+P�>T�,gv��

T� 5 F +514417,

hj|hqohw nùyhwnh}ln1 D} lvphuhwohq �w+P�, d ihqwl hov�ridmý lqwhjuäohj|hqohw phjrogävd1
D F nrqwxujùueh � jùueh � Mdvzrq ^47/ 85087 r1`/ kd d}

3 @

L
�

!+P�,X+P�>T�, gv��
T� 5 F +514418,

hj|hqohwqhn ydq wulyläolvwöo nÿoùqeù}�r phjrogävd d !+P�,0uh1 Q|loyäqydoö d} hj|hqohw olqhdulwävd
ìv krprjhqlwävd pldww/ krj| kd ydq wulyläolvwöo nÿoùqeù}�r phjrogäv/ dnnru yìjwhohq vrn ydq1
Whj|ÿn iho/ krj| � jùueh d F nrqwýujùueh1 Mhoùomh

�+P�, P� 5 F

d +514418, hj|hqohw hj| wulyläolvwöo nÿoùqeù}�r phjrogäväw1 Gluhnw ylvv}dkho|hwwhvðwìvvho ìv d
+514418, nlkdv}qäoäväydo nùqq|�x phjj|�r}�rgql duuöo/ krj| hnnru

�w+P�, �hv �w+P�, . �+P�, P� 5 F

hj|duäqw phjrogävd d +514417,0qhn1 D} xqlflwäv whkäw fvdn ýj| el}wrvðwkdwö/ kd phjnùyhwhomÿn dL
�
�w+P�,gv��

.

]
7�

e+P,gD� @ 3 +514419,

ihowìwho whomhvÿoìvìw1 D vðnehol k�ryh}hwìvl ihodgdwedq jrqgronrgyd d ihqwl hj|hqohw d} V� wduwrpäq|
k�rhj|hqvýo|äw ihmh}l nl/ kd n @ 41
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51441711 D ehov�r ìv nÿov�r shuhpìuwìn0ihodgdwrn hvhwìq/ dplqw duud d 5144141 ìv 5144151 v}d0
ndv}rnedq päu uäpxwdwwxqn/ d +51<146,2 loohwyh +514317,2 hj|hqohwhn phjrogävd dgmd d} lvphuhwohq
shuhpìuwìnhnhw1 Doäeeldnedq d}w d nìugìvw yl}vjäomxn/ krj| ydq0h ydodplo|hq wryäeel nlhjìv}ðw�r
ihowìwho d shuhpìuwìnhn whnlqwhwìehq1

Kd ehov�r shuhpìuwìn0ihodgdwrnuöo ydq v}ö ìv d F jùueh qhp � jùueh dnnru d nùyhwnh}�rn
äoodsðwkdwön phj=

41 Glulfkohw ìv yhj|hv shuhpìuwìnihodgdwrn hvhwìq

�w+P�, P� 5 F

loohwyh

�w+P�, P� 5 F� �hv �
aw+P�, P� 5 F|

hj|duäqw whomhvðwl d +514419, ihowìwhow1 D} x+P,0uh yrqdwnr}ö phjrogäv shglj d} hj|hwohq1
51 Qhxpdqq ihodgdw hvhwìq �

aw+P�, P� 5 F ho�ruh nhoo/ krj| whomhvðwvh d +514419, ihowìwhow1 D}
x+P,0uh yrqdwnr}ö phjrogäv shglj hj| whwv}�rohjhv äoodqgö huhmìlj phjkdwäur}rww1

Kd d F nrqwxujùueh � jùueh/ dnnru fvdn ýj| el}wrvðwkdwö d phjrogäv xqlflwävd dGlulfkohw
ihodgdw hvhwìq/ kd whomhvðwmÿn d +514419, ihowìwhow lv1

Kd nÿov�r shuhpìuwìnihodgdwrnuöo ydq v}ö/ dnnru d +514319, ihowìwhow plqgðj whomhvðwhql nhoo
hoohqnh}�r hvhwehq xl1 qhp uhjxoäulv d} x+P,0uh yrqdwnr}ö phjrogäv1 D +514419, ihowìwho ihqqäooävd
xj|dqdnnru el}wrvðwmd d phjrogäv xqlflwäväw/ dnnru lv/ kd d F nrqwxujùueh � jùueh1

51451 D} lqgluhnw pögv}hu hj|hqohwhl vðnihodgdwrnud

51451411 Ho�rv}ùu lvpìw ehov�r shuhpìuwìnihodgdwrnud irugðwmxn d �j|hophw1
Ohj|hq

!+P�, @ �w+P�,� ew+P�, P� 5 F +514514d,

ìv

#+P�, @ �x+P�, . ex+P�, = P� 5 F +514514e,

D +51<146,� ìv +51431;,� hj|hqohwhn nÿoùqevìjìe�ro/ whnlqwhwwho d +51<14:,0uh ìv d ihqwl mhoùoìvhnuh
lv/ d}

�x+T, @x+T,�

]
7�

X+P>T, e+P,gD� @

@�f.

L
�

X+P�>T,!+P�, gv��
�

L
�
�W +P�>T,#+P�,gv��

T 5 V +514515,

huhgpìq| nùyhwnh}ln/ dkro �f @ �f1
41 Phjmhj|}ìv= D +514515,0ehq äooö

Y+T, @

L
�

X+P�> T,!+P�,gv��
loohwyh Z+T, @

L
�
�W +P�>T,#+P�,gv��

+514516,

lqwhjuäorn ìuwhoph}ln/ vðnehol ylv}rq|rn nù}ùww/ d} hj|v}hu�x uìwhj loohwyh d nhww�rv uìwhj srwhq0
fläomäw1 D !+P�, ìv #+P�, iÿjjyìq|hnhw prvw lv v�xu�xvìjiÿjjyìq|hnqhn irjmxn qhyh}ql1 Whnlq0
whwwho d 51<151 v}dndv} 51 Phjmhj|}ìvìuh/ gh gluhnw kho|hwwhvðwìvhnnho lv hoohq�rul}khw�r/ krj|
plqg d} hj|v}hu�x/ plqg shglj d nhww�rv uìwhj srwhqfläomd kduprqlnxv iÿjjyìq|/ kd T 9@P�1

51 Phjmhj|}ìv= D} hj|v}hu�x ìv nhww�rv uìwhj srwhqfläomäw ìuwhoph}�r +514516, hj|hqohwhnehq
q|lwrww ðy lv ohkhw d F jùueh1

61 Phjmhj|}ìv= Phjäoodsðwkdwö d +51;143, ìv +51<1<d, nìsohwhn ihokdv}qäoäväydo/ krj| plqg
d} hj|v}hu�x plqg d shglj nhww�rv uìwhj srwhqfläomd whwv}ìv v}hulqwl uhqgehq gl�huhqfläokdwö/ kd
T 9@P�1
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71 Phjmhj|}ìv= Ohj|hq U' @ mu'm1 Nlpxwdwkdwö d +51;143, ìv +514516, ìuwhoph}�r hj|hq0
ohwhn ihokdv}qäoäväydo d} hj|v}hu�x ìv nhww�rv uìwhj srwhqfläomäqdn yìjwhohqehol ylvhonhgìvìyho ndsf0
vrodwrv

Y+T, @
4

5�
oq

4

U'

L
�

!+P�,gv��
.

4

5�U2

'

L
�

u' � u��
!+P�,gv��

.R+
4

U2

'

, +514517d,

Z+T, @ R+
4

U'

, +514517e,

nìsohwhn kho|hvvìjh kd �j|hohpeh yhvv}ÿn/ krj| hnnru U' $41
81 Phjmhj|}ìv= Mhoùomh

�Y+T�, @ olp
'M7�<'�

Y+T, �hv eY+T�, @ olp
'M7e<'�

Y+T, = +514518,

d} hj|v}hu�x uìwhj srwhqfläomäqdn ehoÿou�ro/ loohwyh nðyÿou�ro yhww kdwäuìuwìnìw d F nrqwxujùueìq1
Nùqq|�x ehoäwql/ ihokdv}qäoyd d +51;143, ìv +514516,� ìuwhoph}�r hj|hqohwhnhw/ krj| d} hj|v}hu�x
uìwhj srwhqfläomd iro|wrqrv d} F nrqwxujùueìq wùuwìq�r äwkdodgäv vruäq/ d}d}

�Y+T�, @ Y+T�, @ eY+T�, = +514519,

Dpl d} äooðwäv irupäolv ljd}roäväw loohwl d 51: J|dnruodwud xwdoxqn1
91 Phjmhj|}ìv= D mhohq phjmhj|}ìvehq d} hj|v}hu�x uìwhj srwhqfläomd qrupäoluäq|ý gh0

ulyäowmäqdn ylvhonhgìvìw yl}vjäomxn kd d T srqw äwkdodg d F nrqwxujùueìq1 Ohj|hq T d T�
srqw qrupäolväq ìv d F nrqwxujùueh ehovhmìehq oìy�r srqw1 D} q' @ �q'�

yhnwruw/ kdvrqoöhq
d wìuehol hvhwkh}/ d T srqwkr} nùwmÿn1 D +51;149,� ìv +5151<d,� ùvv}hiÿjjìvhn ihokdv}qäoäväydo �
oìsìvhqnìqw yìjh}yh d} äwdodnðwävrndw dqqdn ìughnìehq/ krj| d kdwäuìuwìn nìs}ìvh orndol}äoävvdo
ohj|hq ihofvhuìokhw�r � ðukdwö/ krj|

CY

C�q'�

@ olp
'M7�<'�

L
�

CX+P�>T,

Cq'
!+P�,gv��

@ olp
'M7�<'�

�L
�

�
CX+P�>T,

Cq'
. �W +P�> T,

�
!+P�, gv��

�

L
�
�W +P�>T,^!+P�,� !+T�,`gv��

�

L
�
�W +P�> T,gv��

!+T�,

�

@ !+T�,. olp
'M7�<'�

�L
�

uV
5�U2+P�> T,

^�qV+T, � �qV+P�,`!+P�,gv��

�

L
�

uV
5�U2+P�> T,

�qV+P�,^!+P�,� !+T�,` gv��

�
= +51451:,

D} xwrovö ndsfvrv }äuömhoehq äooö yrqdolqwhjuäorn kdwäuìuwình ìvT @ T� kho|hq yhww kho|hwwhvðwìvl
ìuwình phjhj|h}ln1 Wdjrqnìqw yìyh d} lqwhjuäorndw/ d nù}ìsv�r nìw lqwhjuäo ìuwình d orndol}äoäv
xwäq lv }ìuxv1 D +5=;=49,� ìv +5=<=<,� nìsohwhn ihokdv}qäoäväydo � ihowìyh/ krj| vðpd d nrqwxujùueh
d T� srqwedq � d} dgögln/ krj| d} xwrovö lqwhjuäoqdn ��

2
d} ìuwình1 Yh}hvvÿn eh d}

�
�W +P>T�, @ �qV

�
'

uV X+P>T,

�����
'�

@
CX+P>T�,

C �q'�

@
�qV+T�,uV

5�U2
P 9@ T� +51451;d,

ìv

e
�W +P>T�, @ eqV

�
'

uV X+P>T,

�����
'�

@
CX+P>T�,

C eq'�

@
eqV+T�,uV

5�U2
P 9@ T� +51451;e,

mhoùoìvhnhw1 Nùqq|�x hoohq�rul}ql/ krj|

�
�W +P�>T�, . e

�W +P�>T�, @ 3 = P�>T� 5 F P� 9@ T� +51451<,
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D ohkhwvìjhv ùvv}hyrqävrn hoyìj}ìvh xwäq d

CY

C�q'�

@
4

5
!+T�, .

L
�

�
�W +P�> T�,!+P�,gv��

+5145143d,

hj|hqohw nùyhwnh}ln d +51451:,0e�ro1 Yhj|ÿn ìv}uh/ krj| d} �
�W +P�> T�, ghulyäow v}lqjxodulwävd

pldww/ h} d} P� @ T� srqwedq mhohqwnh}ln/ i�rìuwìnehq nhoo yhqql d F nrqwxujùueìuh yrqdwnr}ö
lqwhjuäow1 D} lv q|loyäqydoö/ krj| d} q' @ �q'�

ihowìwho kho|hww d j|hqjìee

olp
'M7�<'�

q' @ �q'�

ihowìwho lv hohjhqg�r ìv d T0qdn vhp v}ÿnvìjhv d} �q'�
wduwöhj|hqhvìq ihnÿgqlh/ kd hj|ìenìqw

T$ T�1
D ihqwlhnkh} kdvrqoö pögrq pxwdwkdwö nl/ krj|

CY

Ceq'�

@
4

5
!+T�, .

L
�

e
�W +P�> T�,!+P�, gv��

+5145143e,

D +5145143d/e, hj|hqohwhn ùvv}hjìuh qì}yh/ whnlqwhwwho d +51451<,0uh lv/

CY

C�q'�

.
CY

Ceq'�

@ !+T�, T� 5 F +5145144,

d} huhgpìq|1 Nùyhwnh}ìvnìss qhp iro|wrqrv d} hj|v}hu�x uìwhj srwhqfläomäqdn qrupäoluäq|ý
ghulyäowmd d F nrqwxujùueìq wùuwìq�r äwkdodgäv vruäq1

:1 Phjmhj|}ìv= Ohj|hq

�Z+T�, @ olp
'M7�<'�

Z+T, �hv eZ+T�, @ olp
'M7e<'�

Z+T, +5145145,

Ohj|hq wryäeeä #+T�, @ 31 Nùqq|hq hoohq�rul}khw�r d +514516,2 ìuwhoph}�r hj|hqohw ìv d +51<1<d,
ihokdv}qäoäväydo/ krj| h} hvhwehq ihqqäoqdn d

�Z+T�, @ Z+T�, @ eZ+T�, T� 5 F +5145146,

hj|hqohwhn1 V}dydnedq= #+T�, @ 3 0ud iro|wrqrv d nhww�rv uìwhj srwhqfläomd d} F nrqwýujùueìq
wùuwìq�r äwkdodgävnru1

;1 Phjmhj|}ìv= D}w d nìugìvw yl}vjäomxn doäeeldnedq/ krj| krj|dq ylvhonhgln Z d F
nrqwxujùueìq wùuwìq�r äwkdodgäv vruäq kd #+T�, 9@ 31 D +514516,2 ìuwhoph}�r hj|hqohw dondopdv
e�ryðwìvìyho d

Z+T, @

L
�
�W +P�> T, ^#+P�,�#+T�,` gv��

.

L
�
�W +P�> T, gv��

#+T�, +5145147,

huhgpìq| dgögln1 Yhj|ÿn ìv}uh/ krj| d} hov�r lqwhjuäoedq äooö

#
W
+P�, @ #+P�,� #+T�,

v�xu�xvìjiÿjjyìq| how�xqln d} P� @ T� srqwedq1 Ylvv}dlgì}yh d} ho�r}�r v}dndv} :1 Phjmhj|}ìvìw
h} hj|xwwdo d}w lv mhohqwl/ krj| iro|wrqrv d mreerogdo hov�r lqwhjuäomd d F nrqwxujùueìq wùuwìq�r
äwkdodgäv vruäq1 D mreerogdorq äooö pävrgln lqwhjuäo shglj d +51<1<d, kho|hwwhvðwìvh xwäq d
+51;149, lqwhjuäoud yh}hw1 Ihqwlhn �j|hohpehyìwhoìyho ìv dqqdn d nùuÿopìq|qhn d ihokdv}qäoävä0
ydo/ krj| d mreerogdorq äooö hov�r lqwhjuäoedq d T�0ud wùuwìq�r orndol}äoävnru phjmhohqln +51;149,2
d +5145147, hj|hqohwe�ro d

�Z+T�, @Z+T�,�
�

2
#+T�,

eZ+T�, @Z+T�, .
�

2
#+T�,

T� 5 F +5145148,

ùvv}hiÿjjìvhnhw ndsmxn1 H}hn d} ùvv}hiÿjjìvhn lv möo pxwdwmän/ krj| d nhww�rv uìwhj srwhqfläomd
fvdn dnnru iro|wrqrv d F nrqwxujùueìq wùuwìq�r äwkdodgävnru/ kd #+T�, @ 31
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51451511 D vðnehol Odsodfh hj|hqohwwho ndsfvrodwrv nÿov�r Glulfkohw ihodgdwqdn eäuplo|hq

ex+P�, hvhwìq ydq uhjxoäulv phjrogävd1 Kd d F nrqwxujùueh � jùueh/ dnnru d +51431:, Jdxvv
ihowìwho whomhvÿoìv el}wrvðwmd d} xqlflwävw1 H} hj|ehq d}w lv mhohqwl/ krj| d}

ex+P�
, @ �x+P�

,

yäodv}wävvdo +514515,0e�ro d}

x+T, @ �f.

L
�

X+P
�
>T,!+P

�
,gv��

.

]
7�

X+P>T, e+P,gD� = T 5 V� +5145149,

hj|hqohw nùyhwnh}ln1 Yhj|ÿn ìv}uh/ nlkdv}qäoyd d +514514d,0w/ d +51431:, Jdxvv ihowìwhow ìv d
vðnehol vwdflrqìu k�ryh}hwìvl ihodgdw v}ökdv}qäodwäw/ krj|L

�
�w+P�

, gv��
.

]
7�

e+P, gD� �

L
�

ew+P�
,gv��

@

@

L
�

!+P
�
,gv��

.

]
7�

e+P,gD� @ 3 > +514514:,

klv}hq d edorogdo hov�r nìw wdjmd d} V�/ d} xwrovö wdj shglj d} Ve wduwrpäq| k�rhj|hqvýo|äw ihmh}l
nl1 D +5145149, hj|hqohw T yäowr}ö v}hulqwl ghulyäoäväydo d} x+T, ph}�r judglhqvìqhn v}äpðwäväud
v}rojäoö

x+T,
'

uV @

L
�

�
X+P�>T,

'

uV

�
!+P�, gv��

.

]
7�

�
X+P>T,

'

uV

�
e+P,gD� T 5 V�

+514514;,

ùvv}hiÿjjìv nùyhwnh}ln1
D +5145149, ìv +514514;, nìsohwhn d wìuehol hvhwwho ndsfvrodwrv +51:149, ìv +51:14:, nìsohwhn

dqdorjrqmdl1 D �f nrqvwdqvw ýj| nhoo phjyäodv}wdql/ krj| whomhvÿomùq d +514514:, ihowìwho1
41 Phjmhj|}ìv= D +5145149, hj|hqohw d +51<146,� d +514514;, hj|hqohw shglj d +514414,

hj|hqohw säumd1 Nÿoùqevìj ydq d}rqedq d} lvphuhwohq ph}�rn whnlqwhwìehq1 D +51<146,� ìv d
+514414, hj|hqohwhnehq

x+P
�
, P

�
5 F| �hv �w+P�

, P
�
5 F�

d}d} d ihodgdw �}lndl yäowr}öl/ pðj d +5145149, ìv +514514;, hj|hqohwhnehq shglj d �nwðy

!+P�, P� 5 V

v�xu�xvìjiÿjjyìq| d} lvphuhwohq1 D v�xu�xvìjiÿjjyìq|w ìuwhoph}�r +514514d, hj|hqohw v}hulqw d}rqedq
qhp iÿjjhwohq d !+P

�
, ph}�r d} ho�r}�rhnw�ro/ klv}hq d} �w+P�

, ìv ew+P�
, qrupäoluäq|ý ghulyäowdn

nÿoùqevìjhnìqw v}äpðwkdwö1
51 Phjmhj|}ìv= D +5145149, ìv +514514;, nìsohwhn � ihowìyh/ krj| lvphuhwhv d} dgrww

shuhpìuwìnihodgdwkr} wduwr}ö !+P
�
, vÿu�xvìjiÿjjyìq| ìv d �f äoodqgö � nydgudwxuän vhjðwvìjìyho

äooðwmän ho�r d} x+T, ph}�riÿjjyìq|w ìv judglhqvìw1

51451611 D} lvphuhwohq !+P�, v�xu�xvìjiÿjjyìq| v}äpðwäväud ýj| ndskdwxqn hj|hqohwhnhw/
krj| d +5145149, ìv +514514;, nìsohwhn kdwäuìuwìnhlw yhvv}ÿn/ kd T $ T� ìv nlkdv}qäomxn d
ihodgdw shuhpihowìwhohlw1 Ilj|hohpeh yìyh/ krj| d} hj|v}hu�x uìwhj srwhqfläomd iro|wrqrv kd äwkd0
odgxqn d F nrqwxujùueìq/ d}d} nlkdv}qäoyd d +514516,�/ d +5145149, ùvv}hiÿjjìvhnhw ìv d +51;1:d,
shuhpihowìwhow/ d} F� shuhpuìv}uh yrqdwnr}ö +514514<,� hj|hqohwhw ndsmxn d +5145149,0e�ro1

Wryäeel hj|hqohwkh} mxwxqn/ kd vndoäulvdq phjv}rur}}xn d +514514;, hj|hqohwhw d}q' @ �q'�

nÿov�r qrupäolvvdo ìv d ndsrww nlihmh}ìv kdwäuìuwìnìw nìsh}}ÿn/ kd T $ T
�
5 F|1 D} huhgpìq|

edorogdod/ dplqw d} d +51;1:e, shuhpihowìwhoe�ro d}rqqdo nlw�xqln/ lvphuw1 D mreerogdorq äooö hov�r
lqwhjuäo kdwäuìuwìnìw d +5145143d, nlihmh}ìv dgmd1 D mreerogdorq äooö pävrgln lqwhjuäo kdwäuìuwình
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shglj phjhj|h}ln/ q|loyäqydoödq/ d kho|hwwhvðwìvl ìuwìnìyho ìv ðuävehol hj|v}hu�xvùgìv lv hoìukhw�r/
kd dondopd}}xn d +51451;d, mhoùoìvw1

D} äwdodnðwävrn xwäq dgögö +514514<,2 hj|hqohw/ hj|ÿww d} ho�r}�r oìsìvehq ndsrww +514514<,�
hj|hqohwwho d} lqgluhnw pögv}hu hj|hqohwuhqgv}huh vðnihodgdwrnud=

�ax+T�
, @ �f.

L
�

X+P
�
>T

�
,!+P

�
,gv��

.

]
7�

X+P>T
�
,e+P,gD� > T

�
5 F�

�aw+T�, @
4

5
!+T�, .

L
�
�
�W +P�> T�,!+P�,gv��

.

]
7�

�
�W +P>T�,e+P,gD� = T� 5 F|

+514514<,

D !+P
�
, v�xu�xvìjiÿjjyìq| phjkdwäur}ävd d +514514<, lqwhjuäohj|hqohwhn qxphulnxv phjrogävä0

ydo wùuwìqkhw1 Kd lvphuhwhv d !+P
�
,/ dnnru d +514514<,� hj|hqohw mreerogdod T

�
5 F|0uh d}

lvphuhwohq x+T,0w dgmd1 D} lvphuhwohq �w+P�
, qrupäoluäq|ý ghulyäow shglj d +514514<,2 hj|hq0

ohw mreerogdoäqdn vhjðwvìjìyho v}äpðwkdwö/ kd d T� 5 F�1 H} d} lqgluhnw pögv}hu i�r käwuäq|d
d gluhnw pögv}huuho v}hpehq/ klv}hq rww h}hn d ph}�rn d yrqdwnr}ö +51<146,2 lqwhjuäohj|hqohw
phjrogävdl ìv ðj| phjkdwäur}ävxn qhp ljìq|ol wryäeel nydgudwýuän yìjuhkdmwäväw1

D ehov�r srqwrnedq whnlqwhww ìuwìnhn phjkduäur}ävd/ dplqw duud päu xwdowxqn d 5145151

v}dndv} 51 Phjmhj|}ìvìehq/ d +5145149, ìv +514514;, nìsohwhn vhjðwvìjìyho wùuwìqkhw1
41 Phjmhj|}ìv= Glulfkohw ihodgdw hvhwìq F| @ 31 Ohj|hq/ ùvv}kdqjedq d +51<14:,0ho/

��x+T�, @ �ax+T�,� �f�

]
7�

X+P>T�,e+P,gD� = T� 5 F +5145153,

H}}ho d mhoùoìvvho d} L
�

X+P�>T�,!+P�,gv��
@ ��x+T�, T� 5 F +5145154,

hov�ridmý lqwhjuäohj|hqohw nùyhwnh}ln d phjpdudgö +514514<,� hj|hqohwe�ro1
51 Phjmhj|}ìv= Qhxpdq ihodgdw hvhwìq d F� @ 31 Ohj|hq

�
�w+T

�
, @ �

aw+T
�
,�

]
7�

�
�W +P>T

�
,e+P,gD� = T

�
5 F +5145155,

D ehyh}hwhww mhoùoìvvho/ d}

4

5
!+T

�
, .

]
7�

�
�W +P

�
>T

�
,!+P

�
,gD��

@ �
�w+T

�
, T

�
5 F +5145156,

pävrgidmý/ v}lqjxoäulv pdjý lqwhjuäohj|hqohw dgögln d +514514<,20e�ro1 D phjrogäv yìjwhohq0
ehol nruoäwrvväjäw el}wrvðwö +514514:, ihowìwhow plqg d +5145154,/ plqg shglj d +5145156, hj|hqohw
ndsfväq whomhvðwhql nhoo1

51451711 D nÿov�r Ve wduwrpäqq|do ndsfvrodwrv shuhpìuwìn0ihodgdwrn hvhwìq fvdn dqq|ledq
yäowr}qdn d} lqgluhnw pögv}hu +514514<,�c2 hj|hqohwhl/ krj| d wduwrpäq| mhoohjìuh ìv hj|xwwdo d
nÿov�r qrupäolvud xwdoö l lqgh{ kho|ìuh h nhuÿo1

51461 J|dnruodwrn

514 Ljd}romd irupäolv v}äpðwävrnndo/ d v}ÿnvìjhv ghulyäoävrn yìjuhkdmwäväydo/ krj| d nhww�rv
uìwhj srwhqfläomd plqg d wìuehol plqg shglj d vðnehol ihodgdwrn hvhwìq kduprqlnxv iÿjjyìq|1 Ydq
ydodplo|hq nruoäwr}äv d T srqw kho|}hwìw whnlqwyhB

515 Ljd}romd/ irupäolv v}äpðwävrnndo/ krj| d}

]
T�

X+P>T, e+P,gY� ydodplqw d

]
��

X+P>T, e+P, gD�
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lqwhjuäorn � X+P>T, plqgnìw hvhwehq d yrqdwnr}ö dodsphjrogäv � d +515148, wìuehol ydodplqw
d +51;1;, vðnehol Srlvvrq hj|hqohw sduwlnxoäulv phjrogävdl1

516 Yl}vjäomxn phj d} ]
T�

+��x+P, . e+P,,
W

x+P, gY�

dodný kledlqwhjuäow dkro
W

x+P, d výo|iÿjjyìq|1
Ohj|hq

W

x+P, @ X+P>T, =

Pxwdvvd phj/ krj| d ihqwl kledlqwhjuäo 515 +d,/ 515 +e, ìv 515 +f, äeuäq yä}row wduwrpäq|rnrq
ydoö howÿqìvìe�ro � d kledlqwhjuäo �$ 3 kdwäuìuwìnìw yìyh d} hov�r nìw hvhwehq � uhqguh nùyhwnh}qhn
d +517147,�c2 ìv +517147,� hj|hqohwhn1

517 Pl d} dodsmd d} x+P, uhjxodulwäväydo ndsfvrodwrv +51814, ihowhyìvqhnB
518 Ljd}romd wìuehol ihodgdwrnud d} hj|v}hu�x0 ìv nhww�rvuìwhj srwhqfläomäqdn yìjwhohqehol ylvho0

nhgìvìyho ndsfvrodwrv +51:17d/e, nìsohwhn kho|hvvìjìw1
519 Ljd}romd d} hj|v}hu�x0 ìv nhww�rvuìwhj srwhqfläomäqdn yìjwhohqehol ylvhonhgìvìyho ndsfvr0

odwrv ìv d vðnehol hvhwuh yrqdwnr}ö +514517d/e, nìsohwhn kho|hvvìjìw1
51: Pxwdvvd phj/ krj| d} hj|v}hu�x uìwhj srwhqfläomd plqg d wìuehol plqg shglj d vðnehol

hvhwehq iro|wrqrv d shuhphq wùuwìq�r äwkdodgäv vruäq1
51; Pxwdvvd phj/ nùyhwyh d 51: J|dnruodw phjrogäväqdn jrqgrodwphqhwìw/ krj| qhp iro|wr0

qrv d nhww�rv uìwhj srwhqfläomd d shuhphq wùuwìq�r äwkdodgäv vruäq1
51< Krj|dq pögrvxo d} lqgluhnw pögv}hu +51:14;,2 ìv +514514<,2 hj|hqohwhlqhn mreerogdoäq

d !+T�, hj|ÿwwkdwömd/ kd qhp vðpd d} V ihoÿohw +ìo/ ydj| vdurnsrqw, loohwyh d F nrqwxujùueh
+wùuìvsrqw, d T� srqwedq1

5143 Yh}hvvhq oh }äuw irupxoäw d +514514<,� hj|hqohwehq äooö f nrqvwdqv v}äpðwäväud/ ihowìyh
krj| d Odsodfh hj|hqohwwho ndsfvrodwrv nÿov�r Glulfkohw ihodgdw d yl}vjäodw wäuj|d1

Klydwnr}ävrn d 51 Ihmh}hwkh}

41 Khvv/ M1O10Vplwk/ U1P1R1= Fdofxodwlrq ri srwhqwldo  rz derxw wkuhh glphqvlrqdo erglhv/
Uhsruw Qr1 H1V173955/ Grxjodv Dlufudiw Fr1/ Orqj Ehdfk/ 4<951

51 Khvv/ M1O10Vplwk/ U1P1R1= Fdofxodwlrq ri srwhqwldo  rz derxw duelwudu| erglhv lq Surjuhvv
lq Dhurqdxwlfdo Vflhqfhv/ Yro1;1 Hglwhg e| G1Nxfkhpdqq/ Shujdprq Suhvv/ Orqgrq 4<9:1

61 Mdvzrq/ P10Srqwhu/ D1U1= Dq lqwhjudo htxdwlrq vroxwlrq ri wkh wruvlrq sureohp/ Surf1 Ur|1
Vrf1 Vhu1 D1/ 5:6 +4<96, 56:05791

71 71 Mdvzrq/ P1= Lqwhjudo htxdwlrq phwkrgv lq srwhqwldo wkhru|/ L1 Surf1 Ur|1 Vrf1 Vhu1 D1/
5:8 +4<96, 560651

81 V|pp/ J1W1= Lqwhjudo htxdwlrq phwkrgv lq srwhqwldo wkhru|/ LL1 Surf1 Ur|1 Vrf1 Vhu1 D1/
5:8 +4<96, 660791

91 Euheeld/ F1D1= Wkh erxqgdu| hohphqw phwkrg iru hqjlqhhuv/ Shqwhfk Suhvv/ Orqgrq/ 4<:;1
:1 Fuxvh/ W1D10Ul}}r/ I1M1+hgv,= Erxqgdu|0lqwhjudo htxdwlrq phwkrg= Frpsxwdwlrqdo dssol0

fdwlrqv lq dssolhg phfkdqlfv/ DPG � Yro1 44/ D1V1P1H1/ Qhz0\run/ 4<:81
;1 Euheeld/ F1D10Grplqjxh}/ M1= Erxqgdu| hohphqw phwkrgv yhuvxv �qlwh hohphqwv/ Surf1

Lqw1 Frqihuhqfh rq Dssolhg Qxphulfdo Prghoolqj/ Vrxwkdpswrq Xqlyhuvlw|/ 4<::/ hg1 e|
F1D1 Euheeld/ Shqwhfk Suhvv/ Orqgrq/ 4<:;1

<1 Euheeld/ F1D10Grplqjxh}/ M1= Erxqgdu| hohphqw phwkrgv iru srwhqwldo sureohpv/ Dssolhg
Pdwkhpdwlfdo Prghoolqj/ 4 +4<::,/ 40:1

431 Pdfnhuoh/ M10Euheeld/ F1D1+hgv,= Wkh erxqgdu| hohphqw uhihuhqfh errn/ Frpsxwdwlrqdo
Phfkdqlfv Sxeolfdwlrqv/ Vrxwkdpswrq Ervwrq dqg Vsulqjhu0Yhuodj/ Ehuolq Khlghoehuj
Qhz0\run Orqgrq Sdulv Wrn|r 4<;;1

441 ]kdr/ ]1= Vkdsh ghvljq vhqvlwlylw| dqdo|vlv dqg rswlpl}dwlrq xvlqj wkh erxqgdu| hohphqw
phwkrg/ Ohfwxuh Qrwhv lq Hqjlqhhulqj/ Vsulqjhu0Yhuodj/ 4<;<1

451 Nhoorj/ R1G1= Irxqgdwlrqv ri srwhqwldo wkhru|/ Gryhu/ Qhz0\run/ 4<861
461 Fduvodz/ K1V10Mdhjhu/ M1F1= Frqgxfwlrq ri khdw lq vrolgv/ R{irug/ Foduhqgrq Suhvv/ 4<8<1
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471 Mdvzrq/ P1D10V|pp/ J1W1= Lqwhjudo htxdwlrq phwkrgv lq srwhqwldo wkhru| dqg hodvwrvwdw0
lfv/ Dfdghplf suhvv/ Orqgrq/ 4<::1

481 Srjru}hovnl/ M1= Lqwhjudo htxdwlrqv dqg wkhlu dssolfdwlrqv/ Shujdprq Suhvv/ Orqgrq/ 4<::1
491 Plnkolq/ V1J1= Pdwkhpdwlfdo Sk|vlfv/ dq Dgydqfhg Frxuvh/ Qruwk Kroodqg/ Dpvwhugdp/

4<:31



6 IHMH]HW

D uxjdopdvväjwdq vwdwlndl ihodgdwdl

6141 Wùuwìqhwl käwwìu

6141411 D mhohq ihmh}hw d shuhphohp pögv}hu uxjdopdvväjwdql dondopd}ävdlw pxwdwmd eh1 D}
hov�r lo|hq wäuj|ý grojr}dwrn 4<9:0ehq ^4/6` loohwyh 4<9;0edq ^5` mhohqwhn phj1 Mdvzrq ìv v}0
hu}�rwäuvdl ^4/5` d vðnuxjdopdvväjwdql ihodgdwrnndo ndsfvrodwrv elkduprqlnxv hj|hqohw loohwyh hj|hv
ohph}ihodgdwrn phjrogäväw/ nlkdv}qäoyd d}w d nùuÿopìq|w/ krj| eäuplo|hq elkduprqlnxv iÿj0
jyìq| ho�räooðwkdwö nìw kduprqlnxv iÿjjyìq| vhjðwvìjìyho ^7`/ nìw fvdwrow lqwhjuäohj|hqohw phjrogä0
väud yh}hwwìn ylvv}d1

D gùqw�r oìsìvw d pögv}hu uxjdopdvväjwdql ihodgdwrnedq wùuwìq�r dondopd}ävd ihoì Ul}}r
whwwh phj ^6`1 D} xwöeel grojr}dw vðnuxjdopdvväjwdql ihodgdwrn phjrogäväud q|ýmw pögv}huw
lqwhjuäohj|hqohwhnhw äooðwyd ho�r d wduwrpäq| shuhpìq ìeuhg�r ihv}ÿowvìjhn ìv d shuhphq whnlq0
whww hopr}gxoävrn nù}ùww1 D phjrogäv vruäq d wduwrpäq| nrqwxujùueìmh qdj| v}äpý nlv hohpuh
� shuhphohpuh � ohww ihorv}wyd ìv hj|0hj| hohphq ehoÿo d} hopr}gxoävrndw ìv ihv}ÿowvìjhnhw äo0
odqgö ìuwìn�xqhn whnlqwhwwìn1 D nù}hoðwìv mhoohjh pldww d shuhphq yhww lqwhjuäorn }äuw dodnedq lv
nlv}äpðwkdwön/ gh d nlhoìjðw�r srqwrvväjý phjrogäv ylv}rq|odj vrn hohphw ljìq|how1

Xj|dqh} d kho|}hw Fuxvh wìuehol ihodgdwrnndo ndsfvrodwrv grojr}dwäw loohw�rhq ^8`/ dpho|0
ehq d whvw ihoÿohwìw vðnkäurpv}ùjhne�ro äooö käoöydo nù}hoðwhwwìn ihowìwhoh}yh/ krj| d} lvphuhwohq
iÿjjyìq| äoodqgö ìuwìn�x d käurpv}ùjhnhq1 D nùyhwnh}�r nìw wdqxopäq| v}hu}�rl Ulfdughood
ìv Fuxvh yrowdn ^9/:`/ dnln d pögv}hu kdwìnrq|väjäqdn mdyðwäväud päu olqhäulv dssur{lpäflöw
yäodv}wrwwdn d yrqdohohphn loohwyh d vðnkäurpv}ùjhn ihohww1 Eäu d pögv}hu kdwìnrq|väjd h}äowdo
mdyxow d qxphulnxv huhgpìq|hn wdqýväjd v}hulqw pìj plqgðj qhp ìuwh ho d yìjhvhohp pögv}hu
srqwrvväjäw loohwyh kdwìnrq|väjäw1

D} dssur{lpäflö wryäeel mdyðwävdErlvvhqrw/ Odfkdw ìvZdwvrq qhyhlkh} i�x}�rgln ^;`/ dnln
� vðnihodgdwrnud irugðwyd d �j|hophw � d jhrphwuläw nydgudwlnxv/ d} hopr}gxoävph}�rw ìv d ihv}ÿow0
vìjhw shglj olqhäulv/ nydgudwlnxv ìv nùeùv dodniÿjyìq|hnnho nù}hoðwhwwìn d} hohphnhq1 D wìuehol
ihodgdwrn yl}vjäodwd/ lvpìw nydgudwlnxv iÿjjyìq|hnnho nù}hoðwyh d jhrphwuläw/ loohwyh nydgudwlnxv
ìv nùeùv dodniÿjjyìq|hnnho nù}hoðwyh d} hopr}gxoävph}�rw/ Odfkdw ìv Zdwvrq ìughph ^</43`1
D} xwöeel grojr}dw hj| mdyðwrww lqwhjuäoävl vìpäw lv q|ýmw wryäeeä uìv}wduwrpäq|rnud rv}wmd d
whomhv wduwrpäq|w v}dodjv}hunh}hw�x hj|ÿwwkdwöpäwul{ hoìuìvh ìughnìehq1

6141511 D pögv}huw Fuxvh ìv Ul}}r dondopd}wd ho�rv}ùu glqdplndl ihodgdwrnud ^44/45`1

6141611 D nìsoìnhq|vìjwdql dondopd}ävrn luäq|äed whww hov�r oìsìvw Vzhgorz ìv Fuxvh whwwh
phj ^46`1 Ulfdughood 4<:60edq d ^46` wdqxopäq| dodsmäq v}äpðwävl dojrulwpxvw ihmohv}whww nl d
nìsoìnhq|vìjwdq vðnihodgdwdlud ^47`1 Eäu h} d nlvìuohw qhp yrow plqghq whnlqwhwehq vlnhuhv pìjlv
phjj|�r}�rhq ghprqvwuäowd d pögv}hu huhmìw1 4<:;0edq Edqhumhh ìv Pxvwrh äowdoäqrv iru0
päedq grojr}wd nl d} lqgluhnw pögv}huw nìsoìnhq| whvwhnuh ^48`1 D gluhnw pögv}hu hj|hqohwhlqhn
ho�räooðwävd shglj d Edqhumhh/ Fdwklh ìv Gdylv v}hu}�rkäupdv qhyìkh} i�x}�rgln ^49`1

6141711 D :30hv ìyhn pävrgln ihoh ìv d ;30dv ìywl}hg/ dplqw duud nruäeedq d pävrgln ih0
mh}hw 514141 v}dndv}äqdn xwrovö ehnh}gìvìehq päu xwdowxqn/ d pögv}hu j|ruv ihmo�rgìvìqhn ìv d}
dondopd}ävrn e�ryÿoìvìqhn ìywl}hgh1

6141811 D mhohq ihmh}hw d shuhphohp pögv}hu uxjdopdvväjwdql ihodgdwrnedq wùuwìq�r dond0
opd}äväw wäuj|domd1 D uxjdopdvväjwdq hj|hqohwhlqhn ehpxwdwävd xwäq d} dodsphjrogäv ho�räo0
oðwäväqdn hj| ohkhw�rvìjìw lvphuwhwmÿn1 D gluhnw pögv}hu d} lghjhq pxqnän hj|hqo�rvìjìuh wä0
pdv}nrgyd nhuÿo ehpxwdwävud ìv nlwìuÿqn d} lqgluhnw pögv}huuh lv1 D jrqgrodwphqhw nlihmwìvh

94
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vruäq ho�rv}ùu d käurppìuhw�x ihodgdwrndw yhvv}ÿn vruud1 D nìwpìuhw�x ihodgdwrndw nÿoùq ihmh}hw
whnlqwl äw1 D vdurnsrqw nh}hoìvìqhn sureohpdwlnämd ydodplqw d wduwrpäq|l lqwhjuäorn shuhpuh
wùuwìq�r nlylwhoìqhn nìugìvh xj|dqfvdn ehpxwdwävud nhuÿo1

6151 D} hodv}wrvwdwlnd hj|hqohwhl

6151411 Doäeeldn d} D1 Iÿjjhoìnehq lvphuwhwhww nduwì}lxv}l nrruglqäwduhqgv}huehq krprjìq/
l}rwuös/ olqhäulvdq uxjdopdv whvw ihowìwhoh}ìvh phoohww whnlqwln äw d} hodv}wrvwdwlnd hj|hqohwhlw1
K�rkdwävrnwöo hj|ho�ruh xj|dqfvdn howhnlqwÿqn1

6151511 Ohj|hq x& d} hopr}gxoävyhnwru1 D} dodnyäowr}ävl ìv ihv}ÿowvìjl whq}ruw uhqguh h&,
ìv w&, mhoùol1 Ohj|hq e, d wìuirjdwl whukhoìv v�xu�xvìjyhnwrud1 Ohj|hq wryäeeä J d q|ðuävl uxjdo0
pdvväjl prgxoxv ìv mhoùomh � d Srlvvrq v}äprw1 D} hodv}wrvwdwlnd xq1 sulpäo uhqgv}huìqhn
ph}�rhj|hqohwhlw d}

h&, @
4

5
+u&x, . x&u,, @ xE&u,� +61514,

nlqhpdwlndl hj|hqohwhn � d nhuhn }äuömhosäuedq äooö lqgh{hn d whq}ru v}lpphwulnxv uìv}ìw mhoùoln
�/ d

w&, @ 5J

�
h&, .

�

4� 5�
hrr�&,

�
@ 5J

4

5

�
�&o�,r . �&r�,o .

5�

4� 5�
�&,�or

�
hor +61515,

Krrnh wùuyìq| ìv d

w&,u, . e, @ 3 +61516,

hj|hqvýo|l hj|hqohwhn donrwmän/ dkrolv d} dodnyäowr}ävl whq}ru � ìuwhoph}ìvìe�ro dgögödq � v}lp0
phwulnxv/ d}d} h&, @ h,&1 Nùqq|�x hoohq�rul}ql/ krj| d +61515, hj|hqohwe�ro v}äpðwrww w&, ihv}ÿowvìjl
whq}ru xj|dqfvdn v}lpphwulnxv1 D ihv}ÿowvìjl whq}ru v}lpphwulämd ydoömäedq d q|rpdwìnl hj|hq0
výo| nùyhwnh}pìq|h ìv h}ìuw ihqqäooävd d} dq|djwùuyìq|w�ro iÿjjhwohq nùyhwhopìq|1

D Krrnh wùuyìq|ehq äooö

F&,or @ 5J
4

5

�
�&o�,r . �&r�,o .

5�

4� 5�
�&,�or

�
+61517,

qhj|hguhqg�x whq}ru d} dq|djäoodqgön whq}rud krprjìq l}rwuös whvwuh1 Nùqq|�x hoohq�rul}ql/ krj|
d Krrnh wùuyìq| phjirugðwävd

h&, @
4

5J

�
w&, �

�

4 . �
wrr�&,

�
@

4

5J

4

5

�
�&o�,r . �&r�,o �

5�

4 . �
�&,�or

�
wor +61518,

dodný/ dkro

F3�
&,or @

4

5J

4

5

�
�&o�,r . �&r�,o �

5�

4 . �
�&,�or

�
+61519,

d F&,or qhj|hguhqg�x whq}ru lqyhu}h1 Yhj|ÿn ìv}uh/ krj|

F&,or @ For&, @ F,&or @ F&,ro +6151:d,

ìv

F3�
&,or @ F3�

or&, @ F3�
,&or @ F3�

&,ro = +6151:e,

D} xwöeel nìw hj|hqohw d}w ihmh}l nl/ krj| d} dq|djäoodqgön whq}rudl plqg d no ìv uv lqgh{säurn/
plqg shglj d n/ o ìv u/ v lqgh{hn whnlqwhwìehq v}lpphwulnxvdn1
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6151611 D Krrnh wùuyìq|ehq äooö J ìv � dq|djäoodqgön kho|hww päv dq|djmhoohp}�rnhw/ d �
ìv � Odph äoodqgöndw loohwyh d} H uxjdopdvväjl prgxoxv}w lv v}rnäv kdv}qäoql=

� @ J � @ 5J
�

4� 5�
+6151;d,

H @ 5+4 . �,� @ 5+4 . �,J = +6151;e,

D Odph äoodqgön vhjðwvìjìyho ðuyd iho

w&, @ 5�h&, . �hrr�&, +6151<,

d Krrnh wùuyìq| loohwyh

h&, @
4

5�

�
w&, �

�

6�. 5�
wrr�&,

�
+615143,

d wùuyìq| lqyhu} dodnmd1

6151711 Qhp l}rwhuplnxv hvhwehq d uxjdopdv dodnyäowr}ävrnkr} kr}}ädgögln d & k�rpìuvìn0
ohwyäowr}äv rnr}wd dodnyäowr}äv1 Whuplnxvdq l}rwuös whvwuh � h}w hkho|ÿww ìv d wryäeeldnedq
ihowìwhoh}}ÿn � d whomhv dodnyäowr}äv d}

h&, @
4

5�

�
w&, �

�

6�. 5�
wrr�&,

�
. �&�&, +615144,

pögrq v}äpðwkdwö/ dkro � d k�rwäjxoävl hj|ÿwwkdwö1 D +615144, hj|hqohwe�ro/ whnlqwhwwho d n ìv o
lqgh{hn nrqwudnfömäydo dgögö

wrr @ +5�. 6�,+hrr � 6�&,

ùvv}hiÿjjìvuh/ d

w&, @ 5�h&, . �hrr�&, � �&�&, � @ +6�. 5�,� +615145,

nìsohw dgögln d ihv}ÿowvìjhn v}äpðwäväud1 D}

hJ&, @ �&�&, �hv wJ&, @ ��&�&, +615146,

dodnyäowr}ävrn ìv ihv}ÿowvìjhn d k�rwhukhoìv rnr}wd xq1 nh}ghwl dodnyäowr}ävrn loohwyh ihv}ÿowvìjhn1

6151811 Wryäeeldnedq d � ìv � dq|djäoodqgöndw dondopd}}xn d} dq|djwùuyìqq|ho ndsfvrodwrv
hj|hqohwhn ðuävd vruäq dqìonÿo/ krj| huuh nÿoùq lv ihokðyqäqn d �j|hophw1

6151911 D +61514, nlqhpdwlndl hj|hqohw/ d +61515,Krrnh wùuyìq| ìv d +61516, hj|hqvýo|l hj|hq0
ohw/ ùvv}hvhq whkäw wl}hqùw ph}�rhj|hqohw/ v}rojäo d} x& hopr}gxoävph}�r/ d} h&, dodnyäowr}ävph}�r
ìv d w&, ihv}ÿowvìjph}�r/ d}d} d wl}hqùw lvphuhwohq vndoäuiÿjjyìq| phjkdwäur}äväud1 Pävnìqw
irjdopd}yd d ihodgdw kdwäur}rww1

6151:11 D +61515, Krrnh wùuyìq| pdmg d +61514, nlqhpdwlndl hj|hqohwhn +61516, hj|hqvýo|l
hj|hqohweh wùuwìq�r kho|hwwhvðwìvìyho ìv dondopdv lqgh{äwqhyh}ìvvho d

7x, .
4

4� 5�
u,ur xr .

e,
�

@ 3 +615147,

ydj| dpl xj|dqd} d

+7�,r . nu,ur,xr .
e,
�

@ 3 > n @
4

4� 5�
+615148,

gl�huhqfläohj|hqohw dgögln1 H} d} hj|hqohw d uxjdopdvväjwdq wìuehol ihodgdwdlqdn hopr}gxoäv0
ph}�ruh yrqdwnr}ö dodshj|hqohwh krprjìq/ l}rwuös whvwuh1 D}

O,r @7�,r .
4

4� 5�
u,ur @7�,r . nu,ur +615149,
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mhoùoìv ehyh}hwìvìyho � yhj|ÿn ìv}uh/ krj| O,r ydoömäedq hj| gl�huhqfläorshuäwru � d}

O,rxr .
er
�

@ 3 +61514:,

wùpùu dodnedq ðukdwö iho d uxjdopdvväjwdq hopr}gxoävph}�ruh yrqdwnr}ö dodshj|hqohwh1
Whj|ÿn iho/ krj| d} x& yhnwruph}�r phjrogävd d +615147, dodshj|hqohwqhn1 H} hvhwehq d} x&

hopr}gxoävph}�r d yl}vjäow wduwrpäq| hj| uxjdopdv äoodsrwäw ðumd oh1 Wìuirjdwl whukhoìv qìonÿol
uxjdopdv äoodsrwuöo ehv}ìoÿqn/ kd e& @ 31

6151;11 Ohj|hq j& nìwv}hu iro|wrqrvdq gl�huhqfläokdwö yhnwruph}�r1 Ohj|hq wryäeeä

d+x&> j,, @
4

5

�
xE&u,�

�
F&,or

�
jEour�

�
= +61514;,

Ilj|homÿn phj/ krj| d F&,or qhj|hguhqg�x whq}ru +6151:d,� nìsohwwho dgrww v}lpphwuld wxodmgrq0
väjdlqdn nùv}ùqkhw�rhq

d+x&> j,, @ d+j&> x,, = +61514<,

D j, @ x,0uh +61514;,0eöo/ whnlqwhwwho d +61514,0uh lv/ d}

d+x&> x,, @
4

5
h&,F&,orhor +615153,

huhgpìq| nùyhwnh}ln1 H} d} ùvv}hiÿjjìv d uxjdopdv hqhujld d @ d+x&> x,, v�xu�xvìjiÿjjyìq|ìw
ìuwhoph}l1

6151<11 Fdxfk| wìwhoh v}hulqw d} q& qrupäolvý ihoÿohwhohphq ìeuhg�r w, ihv}ÿowvìjyhnwru kr0
prjìq olqhäulv iÿjjyìq|h d} q& qrupäolvqdn=

w& @ w&, q, = +615154,

D +61515, Krrnh wùuyìq| ìv d +61514, nlqhpdwlndl hj|hqohw ihokdv}qäoäväydo d} x& hopr}gxoävyhn0
wru vhjðwvìjìyho lv nlihmh}khw�r d ihv}ÿowvìjyhnwru=

w& @ �

�
u&x, . x&u, .

5�

4� 5�
+urxr,�&,

�
q, = +615155,

61514311 Ehov�r shuhpìuwìnihodgdwuöo ehv}ìoÿqn/ kd d yl}vjäow whvw d Y�/ nÿov�r shuhpìuwìnihod0
gdwuöo kd d yl}vjäow whvw d Ye wduwrpäq|w wùowl nl1 Mhoùomh/ ùvv}kdqjedq d} hggljlhnnho/ V d Y� ìv
Ye wduwrpäq|rn nù}ùv kdwäuihoÿohwìw1 D} V ihoÿohw prvw lv d} V� loohwyh V| mho�x uìv}hnuh erqwrww1

D ohkhwvìjhv shuhpìuwìnihodgdwrn hj| hoìjjì wäj rv}wäo|d dgögln/ kd d} V� mho�x shuhpuìv}hq
d} hopr}gxoävyhnwruw/ d} V| mho�x shuhpuìv}hq shglj d ihv}ÿowvìjyhnwruw ðumxn ho�r1 Pìj srqwrvde0
edq yìyh vruud d} hj|hv ohkhw�rvìjhnhw d} doäeel ihodgdwrn phjnÿoùqeù}whwìvh v}rnävrv ^so1= 4/
45; r1`1

Ehov�r wduwrpäq|ud yrqdwnr}ö hov�r shuhpìuwìnihodgdwuöo ehv}ìoÿqn/ kd d} hopr}gxoävph}�ruh
yrqdwnr}ö

O,rxr+P, .
er+P,

�
@ 3 P 5 Y� +615156,

dodshj|hqohwkh} d}

x,+P�, @ �ax,+P�, P� 5 V +615157,

shuhpihowìwho wäuvxo � d} x ehw�x ihohww äooö ndods d} ho�ruh phjdgrww hopr}gxoävph}�rw mhoùol �
ydj|lv d} hopr}gxoävph}�r d} ho�rðuw d whvw whomhv V shuhpihoÿohwìq1

Ehov�r wduwrpäq|ud yrqdwnr}ö pävrgln shuhpìuwìnihodgdw hvhwìq d ihv}ÿowvìjhn d} ho�rðuwdn d}
V ihoÿohwhq=

w&,+P�, �q, @ �
aw&+P�, P� 5 V +615158,

D shuhpihowìwho mreerogdoäq äooö �
aw& d} V ihoÿohwhq ho�ruh phjdgrww ihv}ÿowvìjhnhw mhoùol1
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Yhj|hv ydj| kdupdgln shuhpìuwìnihodgdwuöo dnnru ehv}ìoÿqn/ kd d yrqdwnr}ö shuhpihowìwhohn

x,+P�, @ �ax,+P�, P� 5 V� +615159d,

w&, �q,+P�, @ �
aw&+P�, P� 5 V| +615159e,

dodnýdn1
D nÿov�r wduwrpäq|ud yrqdwnr}ö hov�r/ pävrgln ìv yhj|hv shuhpìuwìnihodgdwrndw whnlqwyh d}

O,rxr+P, .
er+P,

�
@ 3 P 5 Ye +61515:,

dodshj|hqohw uhqguh d

x,+P�, @ eax,+P�, P� 5 V +61515;,

ìv

w&,+P�, eq, @ e
aw&+P�, P� 5 V +61515<,

loohwyh

x&+P�, @ eax&+P�, P� 5 V� +615163d,

w&,+P�, eq, @ e
aw&+P�, P� 5 V| +615163e,

d shuhpihowìwhohnnho wäuvxo1
41 Phjmhj|}ìv= ]ìuxv nlwhumhgìv�x V|0uh loohwyh V�0ud d yhj|hv shuhpìuwìnihodgdw uhqguh d}

hov�r loohwyh d pävrgln shuhpìuwìnihodgdwud hj|v}hu�xvùgln1
51 Phjmhj|}ìv= Nìv�reelhnehq nl irj ghuÿoql/ krj| plqg d gluhnw plqg shglj d} lq0

gluhnw shuhphohp pögv}hu hvhwìq ydj|odjrvdq ho�rðukdwön d shuhpihoÿohw ìulqw�rvðnmäedq ihny�r
hopr}gxoävyhnwru0ùvv}hwhy�rn/ d qrupäoluäq|ý hopr}gxoäv loohwyh d} xj|dqh}hq kho|}hw�x fvxv}wd0
wö0/ ìv qrupäoihv}ÿowvìjhn1

6161 Dodsphjrogäv d uxjdopdvväjwdq wìuehol ihodgdwdlud

6161411 D} dodsphjrogäv nìugìvh dodsyhw�r irqwrvväjý d shuhphohp pögv}huuho ndsfvrodwrv
yl}vjäodwrnedq1 D} dodsphjrogäv ho�räooðwävd d ohjwùee hvhwehq qhp hj|v}hu�x ihodgdw1 D nìugìvnùuw
uìv}ohwhvhq wäuj|domd Iulw}/ M1 nùq|yh/ dpho| nydgudwýuäw wduwdopd}ö irupxoändw lv nù}ùo d}
dodsphjrogäv v}äpðwäväud ^4:/ 980:9 r1`1 Vrn hvhwehq fìokr} yh}hw d}rqedq d nùyhwnh}�rnehq
ehpxwdwävud nhuÿo�r homäuäv lv1 Whj|ÿn iho/ krj| d yl}vjäow ihodgdw gl�huhqflähohj|hqhwhl fvdwrow/
ydj| päv hoqhyh}ìv v}hulqw ndsfvrow gl�huhqfläohj|hqohwuhqgv}huw donrwqdn/ d}d} ohjdoäee hj| lv0
phuhwohq iÿjjyìq| wùee hj|hqohwehq lv v}huhsho1 Ho�rirugxo lo|hqnru/ krj| d fvdwroäv ro| pögrq
v}ÿqwhwkhw�r phj/ krj| d ehyh}hwhww ým lvphuhwohq iÿjjyìq|hn xj|dqd}rq wðsxvý gl�huhqfläohj|hq0
ohwqhn nùwhohvhn hohjhw whqql1 Kd lvphuhwhv d} xwöeel hj|hqohwkh} wduwr}ö dodsphjrogäv/ ydj| kd
d} xwöeel hj|hqohw ro|dq v}hunh}hw�x/ krj| d} dodsphjrogävd nùqq|heehq phjkdwäur}kdwö/ dnnru
d} huhghwl ihodgdwkr} wduwr}ö dodsphjrogäv lv uhqgv}hulqw ho�räooðwkdwö1 H} rneöo dgögödq Oxulh
^4<` dodwwl wdqxopäq|äud/ ydodplqw d ^4;`0ud wäpdv}nrgyd uìv}ohwhvheehq lv nlwìuÿqn d fvdwroäv
phjv}ÿqwhwìvìqhn ohkhw�rvìjìuh1 D phjrogäv d}rq dodsxo/ krj| d olqhäulv gl�huhqfläorshuäwruw
irupäolvdq dojheudl rshuäwrunìqw whnlqwmÿn1

6161511 Ohj|hq x� +m @ 4> = = = > q, q yäowr}öv lvphuhwohq iÿjjyìq| dpho| d
?[

�'�

O�� x� @ i� l @ 4> = = = > q +61614,

gl�huhqfläohj|hqohwhw nùwhohv whomhvðwhql/ dkro O�� olqhäulv gl�huhqfläorshuäwru ìv d mreerogdorq
äooö i� +l @ 4> = = = > q, shglj lvphuw lqkrprjhqlwäv1

Yhj|ÿn ìv}uh/ krj| q @ 60ud ìv ir @ �er@�0uh d ihqwl hj|hqohw phjihoho irupäolvdq d uxjdo0
pdvväjwdq hopr}gxoävph}�ruh yrqdwnr}ö +61514:, dodshj|hqohwìqhn1
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Ohj|hq "o +u @ 4> = = = > q, ým lvphuhwohq iÿjjyìq| ìv whj|ÿn iho/ krj|

x� @

��������
O�� = = = O�c�3� "� O�c�n� = = = O�?

O2� = = = O2c�3� "2 O2c�n� = = = O2?

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
O?� = = = O?c�3� "? O?c�n� = = = O??

��������
+61615,

Mhoùomh Oo& d ihqwl ghwhuplqäqv O&o0ln hohpìkh} wduwr}ö ho�rmhohv doghwhuplqäqvw1 Q|loyäqydoö/
krj| Oo& lv gl�huhqfläorshuäwru1 Lvphuhwhv d} dojheuäeöo/ krj|

?[
�'�

O�� O�o @ ghw+O&r, ��o +61616,

dkro ��o d} q pìuhw�x wìuehq whnlqwhww Nurqhfnhu v}lpeöoxp/ d}d}

��o @

�
3 l 9@ u
4 l @ u

+61617,

D m0ln rv}orsd v}hulqw ihmwyh nl d ihqwl ghwhuplqäqvw d}

x� @ O��"� .O�2"2 . � � �.O�?"? @
?[

o'�

O�o"o +61618,

nìsohw dgögln d} x� v}äpðwäväud1 D} x�0w dgö xwöeel nìsohw +61614,0eh wùuwìq�r kho|hwwhvðwìvh ìv
d +61616, nlkdv}qäoävd xwäq d

ghw+O&r,"o @ io u @ 4> = = = > q +61619,

hj|hqohwhw ndsmxn1 H} d}w mhohqwl/ krj| d "o iÿjjyìq|hn d}rqrv gl�huhqfläohj|hqohwqhn nùwh0
ohvhn hohjhw whqql1 Pävnìqw irjdopd}yd d +61615, hj|hqohw vhjðwvìjìyho ehyh}hwhww ým "o iÿjj0
yìq|hnuh yrqdwnr}ö gl�huhqfläohj|hqohwhn qhp fvdwrowdn1 D "o iÿjjyìq|hnhw � plyho d ihqwl
jrqgrodwphqhw Jdomrunlq uxjdopdvväjwdql ihodgdwrnndo ndsfvrodwrv jrqgrodwphqhwìqhn äo0
wdoäqrvðwävd � Jdomrunlq iìoh iÿjjyìq|hnqhn v}rnäv qhyh}ql1

41 Phjmhj|}ìv= D ihqwlhnehq ehpxwdwrww homäuäv pögv}hu d fvdwroäv phjv}ÿqwhwìvìuh1
Dondopd}kdwöväjäqdn ihowìwhoh/ krj| O&r ghwhuplqäqvd }ìuxvwöo nÿoùqeù}�r ohj|hq1

6161611 D} ho�r}�r v}dndv} huhgpìq|hlqhn uxjdopdvväjwdql dondopd}ävd d uxjdopdvväjwdq ho0
pr}gxoävph}�ruh yrqdwnr}ö dodshj|hqhohwìq dodsxo1 Ylvv}dlgì}yh/ krj| prvw q @ 6 ðukdwö iru0
päolvdq d +61615, nìsohw ihokdv}qäoäväydo/ krj|

x� @

������
"� O�2 O��

"2 O22 O2�

"� O�2 O��

������ > x2 @

������
O�� "� O��

O2� "2 O2�

O�� "� O��

������ > x� @

������
O�� O�2 "�

O2� O22 "2

O�� O�2 "�

������ +6161:,

D} d6? pävrguhqg�x whq}ru lu0gln hohpìkh} wduwr}ö ho�rmhohv doghwhuplqäqv d} +D1719, dodwwl nìsohw
vhjðwvìjìyho v}äpðwkdwö1 D} lgì}hww nìsohw ihokdv}qäoäväydo ihmwyh nl d +6161:, dodwwl ghwhuplqäq0
vrndw dgögln/ krj|

x� @
4

5
h�R^"ohor|ORrO^| > x2 @

4

5
h2R^"ohor|ORrO^| �hv x� @

4

5
h�R^"ohor|ORrO^| =

D ndsrww hj|hqohwhn hj|hvðwìvìyho ìv d} O�r0hw ìuwhoph}�r +615149, nìsohw kho|hwwhvðwìvìyho lqqhq
d}

x� @
4

5
h�R^hor|ORrO^|"o @

4

5
h�R^hor|+7�Rr . nuRur,+7�^| . nu^u|,"o

@
4

5
+h�R^hoR^77. nh�R^hor^uRur7. nh�R^hoR|u^u|7. n2h�R^hor|uRuru^u|,"o +6161;,

huhgpìq| nùyhwnh}ln1
Ohj|hq 7"o @ *o1 Nlkdv}qäoyd d +6161;, wryäeel äwdodnðwävd vruäq d shupxwäflöv v}lp0

eöoxprn nrqwudnflömäydo ndsfvrodwrv +D161;, ìv +D161<, nìsohwhnhw/ wryäeeä d}w d nùuÿopìq|w/
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krj| d shupxwäflöv v}lpeöoxprn v}lpphwulnxv whq}rurnndo yhww nhww�rv vndoäulv v}ru}dwd }ìuxv/
dgögln � whnlqwhwwho d +615148,20uh lv �/ krj|

x� @
4

4� 5�
^5+4� �,7��, �u�u,`*, = +6161<,

D +6161<, nìsohw +615148,�0eh wùuwìq�r ylvv}dkho|hwwhvðwìvìyho � qhp uìv}ohwh}yh d yrqdwnr}ö hj|0
v}hu�x äwdodnðwävrndw � d}w ndsmxn/ krj| d *, Jdomrunlq iìoh iÿjjyìq|hn d

77*, .
4� 5�

5�+4� �,
e, @ 3 +616143,

gl�huhqfläohj|hqohwqhn nùwhohvhn hohjhw whqql1

6161711 D mhohq 616171 ìv 616181 v}dndv}rnedq d whuhw whomhvhq nlwùow�r uxjdopdv whvw ydj|
uùylgheehq d uxjdopdv wìu d yl}vjäodwrn wäuj|d1 Whnlqwvÿn d

e, @ �+P �T, h, mhm @ 4 +616144,

dodný whukhoìvw/ dkro P d ixwösrqw d T srqw shglj yìjhvehq ihny�r uùj}ðwhww srqw1 Ohj|hq Y
d uxjdopdv wìu hj| yìjhvehq ihny�r wduwrpäq|d1 D E1 Iÿjjhoìn wìuehol Gludf iÿjjyìq|hnnho
ndsfvrodwrv +E19, nìsohwìqhn vhjðwvìjìyho d]

T

�+P �T, h, gY� @

�
h, T 5 Y
3 T @5 Y

huhgpìq| dgögln d +616144, dodwwl phjrv}oö whukhoìv huhg�rmìuh1 Plyho d} lqwhjuäo ìuwình iÿjjhwohq
d Y wduwrpäq| pìuhwìw�ro � d} huhg�r fvdn d T Y 0kh} ylv}rq|ðwrww kho|}hwìw�ro iÿjj � dgögln d
nùyhwnh}whwìv/ krj| d +616144, dodwwl phjrv}oö whukhoìv d T srqwkr} nùwùww h, @ h,+T, hj|vìjq|l
hu�ryho hj|hqìuwìn�x1

D}
�

O,rxr+P, .
h,�+P �T,

�
@ 3 P 5 Y� ^ V ^ Ye +616145,

gl�huhqfläohj|hqohw sduwlnxoäulv phjrogäväw/ h} d uxjdopdv wìu P srqwmäqdn hopr}gxoävd d T
srqwedq p�xnùg�r h,+T, hj|vìjq|l hu�r kdwäväud/ d} hopr}gxoävph}�ruh yrqdwnr}ö dodsphjrogävqdn
v}rnäv qhyh}ql1

D +6161<, nìsohw Jdomrunlq iÿjjyìq|hn nlihmh}ìvhlehq dgmd phj d} x� hopr}gxoävph}�rw1
Nlw�xqln +616143,0e�ro/ krj| d +616144, dodwwl whukhoìvkh} wduwr}ö Jdomrunlq iÿjjyìq|hn d

����*,+P>T, .
4� 5�

5�+4� �,
�+P �T,h, @ 3 P 5 Y� ^ V ^ Ye +616146,

gl�huhqfläohj|hqohw sduwlnxoäulv phjrogävdl1 Q|loyäqydoö/ krj| d

����X+P>T, . �+P �T, @ 3 P 5 Y� ^ V ^ Ye +616147,

elkduprqlnxv hj|hqohw phjrogäväqdn lvphuhwìehq � X+P>T, prvw d elkduprqlnxv hj|hqohwwho
ndsfvrodwrv dodsphjrogävw mhoùol � d} hopr}gxoävph}�ruh yrqdwnr}ö dodsphjrogäv d

*,+P>T, @
4� 5�

5�+4� �,
X+P>T, h,+T, +616148,

Jdomrunlq iÿjjyìq|hn/ d}d} d +616146, phjrogäväqdn vhjðwvìjìyho v}äpðwkdwö d +6161<,0e�ro1
Prqgrwwdn iìq|ìehq hov�r oìsìvehq d +616147, hj|hqohw phjrogäväw nhoo phjkdwäur}ql1

Ohj|hq i+P>T, @ ��X+P>T,1 Hnnru i+P>T, d

��i+P>T, . �+P �T, @ 3
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gl�huhqfläohj|hqohwqhn nùwhohv hohjhw whqql1 Ylvv}dlgì}yh d +5161<,�0hw ìv d +51614,0hw q|loyäq0
ydoö/ krj| i+P>T, d Odsodfh hj|hqohwwho ndsfvrodwrv +51614, dodsphjrogäv1 Nùyhwnh}ìvnìss
X+P>T, phjkdwäur}ävd d

��X+P>T, @ i+P>T, @
4

7�U+P>T,
+616149,

Srlvvrq hj|hqohw phjrogäväw ljìq|ol1 Ohj|hq

X+P>T, @
U+P>T,

;�
= +61614:,

D +5=6=6,� judglhqvìw loowhyh glyhujhqflämäw yìyh ðukdwö/ krj|
�

u&

�

u,U+P>T, @
�&,
U
�
u&u,
U�

�hv 7�U+P>T, @
5

U+P>T,
= +61614;,

Xwöeel nìsohw ihokdv}qäoäväydo nùqq|hq ljd}rokdwö/ krj| d +61614:, dodwwl X+P>T, ydoöedq
nlhoìjðwl d +616149,/ ydj| dpl xj|dqd} d +616147, gl�huhqfläohj|hqohwhw1

6161811 D *,+P>T,0ud yrqdwnr}ö phjrogäv +6161<,0eh wùuwìq�r kho|hwwhvðwìvìyho ìv d +61614;,
nlkdv}qäoäväydo qìpl v}äproäv xwäq d}

x�+P, @
4

49��+4� �,
5

�
+4� �,��,7�U�

�

u�

�

u,U

�
h,+T,

@
4

49��+4� �,

4

U

k
+6� 7�,��, .

u�u,
U2

l
h,+T,

huhgpìq| nùyhwnh}ln1 H} d nìsohw d}

x�+P, @ X�,+P>T, h,+T, +61614<,

dodnedq lv ðukdwö/ dkro � wryäee srqwrvðwyd d}816171 v}dndv} pävrgln ehnh}gìvìehq prqgrwwdndw
� d}

X�,+P>T, @
4

49��+4� �,

4

U

k
+6� 7�,��, .

u�u,
U2

l
+616153,

whq}ru d whomhv uxjdopdv wìuuh yrqdwnr} dodsphjrogäv1 Nùyhwnh}ln d} dodsphjrogäv ho�räooðwäväqdn
ihqwlhnehq uìv}ohwh}hww jrqgrodwphqhwìe�ro/ gh irupäolv v}äpðwävvdo lv hoohq�rul}khw�r � d irupäolv
ljd}roävw d} 714 J|dnruodwud kdj|mxn �/ krj| d} X�,+P>T, dodsphjrogäv hohjhw whv} d

�

O,rXro+P>T, . �,o
�+P �T,

�
@ 3

'

O,rXro+P>T, . �,o
�+P �T,

�
@ 3

P>T 5 Y� ^ V ^ Ye +616154,

gl�huhqfläohj|hqohwhnqhn/ dkro d} O ihohww äooö P loohwyh T d}w d yäowr}öw mhoùol dpho| v}hulqw
d ghulyäoävrndw yìjh}}ÿn1 H} d}w mhohqwl/ krj| d} Xro+P>T, plqgnìw yäowr}ömäedq nlhoìjðwl
d} hopr}gxoävph}�ryho ndsfvrodwrv dodshj|hqohwhw1 Ìughphv d}w lv ìv}uhyhqql/ krj| d +616154,
hj|hqohwhn d wìuehol srwhqfläohopìohwl ihodgdwrnndo ndsfvrodwrv +5161<,�c2 hj|hqohwhn dqdorjrqmdl1

41 Phjmhj|}ìv= D} X�,+P>T, dodsphjrogäv d whomhv käurpglphq}löv whuhw nlwùow�r uxjdopdv
whvw P srqwmäqdn l luäq|ý hopr}gxoävd d} P 0w�ro nÿoùqeù}�r T srqwedq dondopd}rww o luäq|ý
hj|vìjq|l hu�r kdwäväud1

51 Phjmhj|}ìv= Yhj|ÿn ìv}uh/ krj|

X�,+P>T, @ X�,+T>P, @ X,�+T>P, @ X,�+P>T, =

V}dydnedq= d} X�, dodsphjrogäv plqg d} P>T yäowr}ösäuedq/ plqg shglj d lo lqgh{säuedq
v}lpphwulnxv1 H} d Pd{zhoo iìoh ihofvhuìokhw�rvìjl wìwho d whomhv whuhw nlwùow�r uxjdopdv whvwuh1

61 Phjmhj|}ìv= D} X�,+P>T, dodsphjrogäv v}lqjxoäulv d T @P kho|hq1
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6161911 D F1 Iÿjjhoìn F14 v}dndv}d lvphuwhwl d +61614<, dodsphjrogäveöo dgögö dodnyäowr}ä0
vrn ìv ihv}ÿowvìjhn v}äpðwäväw1 Ohj|hq P d yl}vjäow wduwrpäq| hj| srqwmd1 D +F1416, nìsohw
v}hulqw

w�&+P>T, @
4

;�+4� �,

4

U�

k
+4� 5�,+��&u, � u��&, � u& ��,,� 6

u� u& u,
U2

l
h,+T,

d ihv}ÿowvìjl whq}ru1 Hj|v}hu�x v}äpðwävvdo dgögln lqqhq/ krj| d} P srqwrq äwkdodgö q&+P,
qrupäolvý ihoÿohwhohphq d

w&+P, @ W&,+P>T, h,+T, +616155d,

ihv}ÿowvìj ìeuhg/ dkro

W&,+P>T, @
4

;�+4� �,

4

U�

k
+4� 5�,+q&u, � q,u& � qrur �&,,� 6

qrur u&u,
U2

l
+616155e,

d ihv}ÿowvìjhnuh yrqdwnr}ö dodsphjrogäv1 Yhj|ÿn ìv}uh/ krj| d +616155e, hj|hqohw xwrovö wdjmd/
nlkdv}qäoyd d +51618d, nìsohwhw/ äwdodnðwkdwö=

6
q�u� u&u,

U2
@ q�u�U

�
�

u&

�

u,

4

U
. q�u� �&, = +616156,

D} xwöeel nìsohw ihokdv}qäoäväydo +616155e,0e�ro d

W&,+P>T, @ W �

&,+P>T, . W +P>T,�&, +616157,

ihoerqwäv nùyhwnh}ln/ dkro

W �

&,+P>T, @
4

;�+4� �,

4

U�

�
+4� 5�,+q&u, � q,u&, � U� qrur

�

u&

�

u,

4

U

�
+616158d,

ìv d +5=7=43, nìsohwhnnho ùvv}kdqjedq

W +P>T, @ �
qr+P,ur+P>T,

7�U�+P>T,
= +616158e,

D +616157, ìv +616158d/e, hj|hqohwhnnho ìuwhoph}hww ihoerqwäv ohkhw�rvìjhw el}wrvðw d} hj|hqvýo|l
nùyhwhopìq|hn whomhvÿoìvìqhn yl}vjäodwäud1

41 Phjmhj|}ìv= Kdvrqoödq d} hopr}gxoävph}�ryho ndsfvrodwrv X&,+P>T, dodsphjrogävkr}
d W&,+P>T, ihv}ÿowvìjhn lv v}lqjxoäulvdn d} P @ T kho|hq1 D mhohq phjmhj|}ìv d v}lqjxodulwävw
rnr}ö uìv}hn dondopdv honÿoùqðwìvìyho dgmd phj d} X+P>T, ìv W&,+P>T, dodsphjrogävrndw1

Ohj|hq

�& @
u&
U
> �r�r @ 4 +616159,

d T srqweöo d} P srqw ihoì pxwdwö hj|vìjyhnwru1 Ohj|hq wryäeeä

�X&,+P>T, @
4

49��+4� �,
^+6� 7�,�&, . �&�,` +61615:,

ìv

�W&,+P>T, @
4

;�+4� �,
^+4� 5�,+q&�, � �&q, � q��� �&,,� 6q��� �&�,`

@
4

;�+4� �,

�
+4� 5�,+q&�, � �&q,,�U� q���

�

u&

�

u,

4

U

�
�
qr�r
7�

�&, +61615;,

Nùyhwnh}ln d �& +616159, dodwwl ìuwhoph}ìvìe�ro/ krj|

�X&,+P>T, �hv �W&,+P>T,
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nruoäwrv/ kd P 9@ T ìv d} P $ T hvhwehq phjhj|h}ln d kdwäuìuwìn d kho|hwwhvðwìvl ìuwìnnho
ihowìyh/ krj| d �& hj|vìjyhnwruw d}P $ Tphjnù}hoðwìv luäq|yhnwrudnìqw whnlqwmÿn1 Q|loyäqydoö
d +61615:,/ +61615;, ìv +616153,/ +616155e, loohwyh d +616157,/ +616158d/e, hj|ehyhwìvh dodsmäq/ krj|

X&, @
4

U
�X&,+P>T, �hv W&, @

4

U2
�W&,+P>T, > +61615<,

dkro d ihqwlhn ìuwhopìehq �X&,+P>T, ìv �W&,+P>T, eäupho| P0uh nruoäwrv ehohìuwyh d} P @ T
hvhwhw lv1

�

 
2

 
�

 
�

�

 
2

 
�

 
�

V
i

V
�

5
5

"

"

i
*
E"�

i
*
E"�
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h"

V
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i

814 äeud

D} ho+T, hu�r nÿoùqe�r}�r kho|}hwhnehq

6161:11 D} 814 äeud d yìjwhohq nlwhumhgìv�x uxjdopdv wìu V ihoÿohwwho kdwäurow Y� wduwrpäq|äw
v}hpoìowhwl1 D T srqwkr} nùwùww h,+T, hj|vìjq|l hu�r +d, hvhwehq d Y� wduwrpäq|/ +e, hvhwehq
shglj d Ye wduwrpäq| ehov�r srqwmd1 D Y� wduwrpäq| hj|hqvýo|äw d}]

7
�w&+P�,gD��

. h&+T, @ 3 > T 5 Y +616163d,]
7
�w&+P�,gD��

@ 3 T 5 Ye +616163e,

yhwÿohwl hj|hqohwhn ìv d}]
7

u'��
� �w+P�,gD��

@ 3 T 95 V +616164,

q|rpdwìnl hj|hqohw ihmh}l nl1 D +616155d/e, ydodplqw d +616157, ùvv}hiÿjjìvhn ihokdv}qäoäväydo
+616163d/e,0e�ro � �j|hohpeh yìyh/ krj| d} V ihoÿohwhq �qr d nÿov�r qrupäolv/ nlkdv}qäoyd wryäeeä/
krj| h,+T, 9@ 3 � d}]

7

W&,+P�> T,gD��
@

]
7

W �

&,+P�>T,gD��
. �&,

]
7
�W +P�>T,gD��

@

�
��&, T 5 Y�
3 T 5 Y�

+616165,

hj|hqohw nùyhwnh}ln1 Ylvv}dlgì}yh d} �W +P�>T,0w ìuwhoph}�r +517143d, nìsohwhw ydodplqw d +5161;,�c�0
dw � nlroydvkdwö d} xwöeeleöo/ krj| d edorogdo pävrgln lqwhjuäomd lv iÿjj dT Y�0kh} ylv}rq|ðwrww
kho|}hwìw�ro � d ihqwl hj|hqohwe�ro yìjv�r vrurq d}]

7

W �

&,+P�> T,gD��
@ 3 T 5 Y� ^ V ^ Ye +616166,

huhgpìq|w ndsmxn1 V}dydnedq= d +616166, lqwhjuäo how�xqln/ iÿjjhwohqÿo d T srqw Y�0kh} ylv}rq|ð0
wrww kho|}hwìw�ro1 H}w nlkdv}qäoyd ìv lvpìw kho|hwwhvðwyh/ dT srqw uhodwðy kho|}hwìqhn phjihoho�rhq/
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41 Phjmhj|}ìv= D +61717, d}rqrvväj d +51714,Juhhq iìoh d}rqrvväj wìuehol uxjdopdvväjwdql
ihodgdwrnud ìuyìq|hv säumd/ klv}hq d}

x+, x&> x, j +, j&> j, �� +,
�

O&,

Cj

Cq��

+, w&,^jr+P�,`�q,+P�,
Cx

Cq��

+, w&,^xr+P�,`�q,+P�,

ehwÿfvhuìnnho eäupho|ln d}rqrvväj phjndskdwö d pävlneöo1
51 Phjmhj|}ìv= Ohj|hq

e&+jr, @ ��
�

O&,j,+P, �hv e&+xr, @ ��
�

O&,x,+P, =

H}hnnho d mhoùoìvhnnho +61717,0e�ro/ whnlqwhwwho d ihv}ÿowvìjyhnwru mhoùoìvìyho ndsfvrodwrv +615154,
phjäoodsrgävud/ d}]

T�

x&+P,e&^j,+P,` gY� .

]
7

x&+P�,�w&^jr+P�,`gD��
@

@

]
T�

j&+P,e&^x,+P,`gY� .

]
7

j&+P�,�w&^xr+P�,` gD��
+61718,

hj|hqohw nùyhwnh}ln1 Yhj|ÿn ìv}uh/ krj| d} hj|hqohw edorogdod d e&+jr, v�xu�xvìj�x wìuirjdwl whukhoìv
ìv d} �w&^jr` shuhpwhukhoìv pxqnämd d e&^xr` wìuirjdwl whukhoìv ìv d} �w&^xr` shuhpwhukhoìv rnr}wd
x&+P, pr}jäv vruäq ìv phjirugðwyd/ d} hj|hqohw mreerogdod d e&+xr, v�xu�xvìj�x wìuirjdwl whukhoìv
ìv d} �w&^xr` shuhpwhukhoìv pxqnämd d e&^jr` wìuirjdwl loohwyh d} �w&^jr` shuhpwhukhoìv rnr}wd
j&+P, pr}jävrnrq1 H} d} huhgpìq| d} lghjhq pxqnän hj|hqo�rvìjìqhn wìwhoh/ dpho| d wìwho
phjirjdopd}ömd xwäq Ehwwl wìwho qìyhq lvphuw1 Kd

�
�

O&,j,+P, @ 3 �hv �
�

O&,x,+P, @ 3 >

dnnru d +61718, dodwwl Ehwwl wìwho d}]
7

^x&+P�,�w&^jr+P�,`� j&+P�,�w&^xr+P�,`` gD��
@ 3 +61719,

dodnud hj|v}hu�xvùgln1

6171511 Whj|ÿn iho/ krj| j&+P, @ X&,+P>T,h,+T, dkro uùj}ðwhwwqhn whnlqwmÿn d T srqwrw1
H} d yäodv}wäv d uxjdopdv wìuehq nldodnxoö hopr}gxoävph}�r/ kd d T srqwedq d} h,+T, hu�r kdw1
Plyho d} X&,+P>T, dodsphjrogäv v}lqjxoäulv d} P @ T kho|hq nùyhwnh}ln/ krj| P $ T0ud
yìjwhohq d j&+P, hopr}gxoävph}�r kdwäuìuwình1

Ylvv}dlgì}yh d} 6151:1 v}dndv} xwrovö ehnh}gìvìqhn v}ökdv}qäodwäw d}w lv prqgkdwmxn/ krj|
j&+P, d uxjdopdv wìu wìuirjdwl whukhoìv qìonÿol uxjdopdv äoodsrwd kd P 9@ T ìv d T srqwedq
hj| h,+T, hj|vìjq|l hu�r kdw1

D} h,+T, hu�r T wäpdgävsrqwmäqdn kho|}hwìw loohw�rhq/ ùvv}kdqjedq d 517151 v}dndvv}do/ d}
doäeel hvhwhnhw nÿoùqeù}whwmÿn phj=

+d, D T srqw ehov�r srqwmd d Y� wduwrpäq|qdn>
+e, D T @ T� dpl d}w mhohqwl/ krj| d} V kdwäuihoÿohwuh hvln d T srqw>
+f, D T srqw qhp srqwmd vhp d Y�0qhn/ vhp d} V0qhn � d}d} d Ye uìv}h1
D j&+P, hopr}gxoävph}�r T @ P kho|hq mhohqwnh}�r v}lqjxodulwävd pldww qhp dondopd}kdwö

huhghwl dodnmäedq d Ehwwl0Vrpljoldqd iìoh d}rqrvväj1 D sureoìpd d}rqedq phjnhuÿokhw�r/ kd
d nulwlnxv +d, ìv +e, hvhwehq nl}äumxn d T srqw hohpl nùuq|h}hwìw d wìuirjdwl lqwhjuäoeöo1 Plho�rww
d}rqedq d uìv}ohwhnuh wìuqìqn äw ìughphv uùylghq phjyloäjðwdql d} äwdodnðwävrn fìomäw1

D Ehwwl0Vrpljoldqd iìoh d}rqrvväj dondopd}äväydo nìw fìov}hu�xhq phjyäodv}wrww uxjdopdv
äoodsrw nù}ùww/ h}hn nù}ÿo d} hj|ln lvphuhwohqqhn whnlqwhww/ nlyäqxqn ùvv}hiÿjjìvw whuhpwhql
phjnhuhvyh lo| pögrq d +517147, nìsohwhn dqdorjrqmdlw wìuehol uxjdopdvväjwdql ihodgdwrnud1 D}
hpoðwhww uxjdopdv äoodsrwrnndo ndsfvrodwrvdq d nùyhwnh}�rn ìughphoqhn nlhphoìvw=

� d} lvphuwqhn whnlqwhww uxjdopdv äoodsrw d uxjdopdv wìu j&+T, @ X&,+P>T,h,+T, äoodsrwd/
dpho| plqgðj wìuirjdwl whukhoìv qìonÿol d yl}vjäow wduwrpäq|edq>
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� d} lvphuhwohqhn whnlqwhww uxjdopdv äoodsrw d ehov�r Y� wduwrpäq| ro|dq x&+P, uxjdopdv
äoodsrwd/ dpho| d nruoäwrv e&+P, wìuirjdwl ìv d} V ihoÿohwhq p�xnùg�r nruoäwrv shuhpwhu0
khoìvhn kdwäväud dodnxo nl>

� d} dq|djmhoohp}�rn whupìv}hwhvhq plqgnìw hvhwehq d}rqrvdn1

D} äwdodnðwävrn irupäolv oìsìvhl/ mhoohjÿnhw whnlqwyh/ qdj|rq kdvrqoödn d 5161710516181 v}dnd0
v}rnedq uìv}ohwh}hww äwdodnðwävrn oìsìvhlkh}1 D} äwdodnðwävrndw fvdn d} +d, hvhwehq uìv}ohwh}}ÿn/
d +e, ìv +f, hvhwhnehq shglj d} howìuìvhnuh wìuÿqn nl1

6171611 D} +d, hvhwehq howäyroðwmxn d T srqw � vxjduý V" ihoÿohwwho kdwäurow Y" nùuq|h}hwìw
d Y� wduwrpäq|eöo1 H}hnhw d jhrphwuldl ylv}rq|rndw möo v}hpoìowhwl d 515161 +d, äeud1 Eäu d
T srqwkr} nùwùww h,+T, hu�r qhp v}huhsho d} äeuäq lww ìv d wryäeeldnedq qhp v}dedg h}w d
nùuÿopìq|w v}hp ho�ro wìyhv}whql1 Ilj|hohpeh yìyh/ krj| d j&+P, @ X&,+P>T,h,+T, qhp v}lq0
jxoäulv d Y��Y" wduwrpäq|edq ìv krj| d j&+P, hopr}gxoävph}�rkù} wduwr}ö �w&^jr+P�,` ihv}ÿow0
vìjhn d +616155d/e, dodsmäq ðukdwö W&,+P�>T,h,+T, nìsohwe�ro v}äpðwkdwön/ dondopd}yd wryäeeä
d} �w&+P�, @ �w&^xr+P�,` mhoùoìvw � hokdj|yd h}}ho d phjnÿoùqeù}whw�r xr+P�,0äw d ihv}ÿowvìjyhn0
wru ðuävd vruäq � d +71717, Ehwwl0Vrpljoldqd d}rqrvväjeöo/ whnlqwhwwho duud d nùuÿopìq|uh/
krj| d Y��Y" wduwrpäq|w nìw }äuw ihoÿohw kdwäuromd ìv krj|/ d} V0 nÿov�r qrupäolvd d} d}rqrvväj
v}hpv}ùjìe�ro ehov�r qrupäolv/ d}]

T�3T"

�
x&+P,

�
�

�

O&rXr,+P>T,

�
�

�
�

�

O&rxr+P,

�
X&,+P>T,

�
gY� h,+T, @

@

]
7

^x&+P�,W&,+P�>T,� �w&+P�,X&,+P�> T,` gD��
h,+T,

�

]
7"

^x&+P�,W&,+P�>T,� �w&+P�,X&,+P�> T,` gD��
h,+T, +6171:,

hj|hqohw nùyhwnh}ln1 D ihqwl hj|hqohw �$ 3 kdwäuìuwìnìqhn phjkdwäur}ävd vruäq d nùyhwnh}�rnuh
nhoo whnlqwhwwho ohqql1

41 D +6171:, hj|hqohw eäuplo|hq h,+T, hvhwìq ihqqäoo1 D} h,+T, whkäw hokdj|kdwö1
51 D} V ihoÿohwhq yhww lqwhjuäo iÿjjhwohq d} �0wöo1
61 D}X&,+P>T, dodsphjrogäv nlhoìjðwl d +616154,� dodshj|hqohwhw/ kdP 5 Y��Y"1 Nùyhwnh}ln

lqqhq/ krj| d +6171:, edorogdoäq äooö hov�r lqwhjuäo how�xqln1
71 D} x&+P, iÿjjyìq| nìwv}hu iro|wrqrvdq gl�huhqfläokdwö d Y�0q1 H} hj|ehq d}w lv mhohqwl/

krj|

x&+P�, �w&+P�, P� 5 V"

ydodplqw

�
�

O&rxr+P, P 5 Y�

hj|duäqw nruoäwrv1 Ýj| lv irjdopd}kdwxqn/ krj| dY� wduwrpäq| hj| uxjdopdv äoodsrwäedq/
d} x&+P, ihowhyìvÿqn v}hulqw lo|hq/ plqg d} hopr}gxoävph}�r/ plqg d ihv}ÿowvìjph}�r plqg
shglj d e&+P, wìuirjdwl whukhoìv hohyh nruoäwrv1

81 D +61615<,2 nìsohw uìv}ehql ihokdv}qäoäväydo ðukdwö/ krj|

x&+P�,W&,+P�>T, @
4

U2
^x&+P�,� x&+T,` �W&,+P�> T, . x&+T,W&,+P�> T, P� 5 V" +6171;,

91 D +6171:, edorogdoäq äooö lqwhjuäo pävrgln uìv}h d +61615<, ihokdv}qäoäväydo d}

�

]
T�

�
�

�

O&rxr+P,

�
X&,+P>T, gY� . olp

"<f

]
T"

�
�

�

O&rxr+P,

�
4

U
�X&,+P>T, gY�

dodnedq ðukdwö1 D Y" jùpeùq yhww wìuirjdwl lqwhjuäoqdn }ìuxv d kdwäuìuwình/ plyho d jùpel
wìuirjdwhohp

gY� @ U2 vlq � gUg� g*
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nìsohwh � d mhoùoìvhnhw loohw�rhq oävg d 5: rogdow � pävrguhqg�xhq nlfvlq|/ d}
�

O&rxr+P, ìv
�X&,+P>T, nlihmh}ìvhn shglj/ hov�r hvhwehq d gl�huhqfläokdwöväjjdo ndsfvrodwrv phjv}ruðwäv
pldww/ nruoäwrvdn1 Nùyhwnh}ìvnìss

� olp
"<f

]
T�3T"

�
�

�

O&rxr+P,

�
X&,+P>T, gY� @ �

]
T�

�
�

�

O&rxr+P,

�
X&,+P>T,gY� = +6171<,

:1 D} V"0rq yhww lqwhjuäo hov�r wdjmd d +6171;, ìv d +616167,� kho|hwwhvðwìvh � d nÿov�r qrupäolv
d T srqw ihoì pxwdw/ h} ho�rmhoyäowävw rnr} d} xwöeel nìsohwehq �/ pdmg d} lqwhjuäov}äpðwäv
nù}ìsìuwìn wìwhoìqhn � lww P�

�
d jùpeihoÿohw dondopdv srqwmd � loohwyh d} � vxjduý jùpe

ihov}ðqìw dgö 7��2 nìsohwqhn nlkdv}qäoävd xwäq d}]
7"

4

U2
^x&+P�,� x&+T,` �W&,+P�>T,gD��

. x&+T,

]
7"

W&,+P�> T, gD��
@

@ 7� ^x&+P
�
�
,� x&+T,` �W&,+P

�
�
>T, . x,+T,

pögrq ðukdwö iho/ dkro �W&,+P
�
�
> T, nruoäwrv 1 Q|loyäqydoö/ krj| P �

�
$ T kd � $ 31

Nùyhwnh}ìvnìss

olp
"<f

]
7"

x&+P�,W&,+P�>T,gD��
@ x,+T, = +617143,

;1 D} V"0rq jùpeihoÿohwhq yhww lqwhjuäo pävrgln wdjmd d +61615<, kho|hwwhvðwìvh xwäq d :1
dodww prqgrwwdn �j|hohpehyìwhoìyho ydj|lv d} lqwhjuäov}äpðwäv nù}ìsìuwìn wìwhoìqhn iho0
kdv}qäoäväydo v}äpðwkdwö=

�

]
r"

�w&+P�,X&,+P�>T, gD��
@ �

]
r"

4

U
�w&+P�, �X&,+P�>T, gD��

@ 7�� �w&+P
�

�
, �X&,+P

�

�
> T, =

Plyho plqg �w&+P
�

�
, plqg �X&,+P

�

�
>T, nruoäwrv d ihqwl lqwhjuäoqdn }ìuxv d kdwäuìuwình d}d}

� olp
"<f

]
7"

�w&+P�,X&,+P�>T,gD��
@ 3 = +617144,

<1 Eäu d} 617151 v}dndv} xwrovö ehnh}gìvìehq päu yrow duuöo v}ö/ krj| x&+P, d ehov�r Y�
wduwrpäq| hj| uxjdopdv äoodsrwd h}lghlj oìq|hjìehq fvdn d}w kdv}qäowxn nl/ krj| d}
x&+P, nìwv}hu gl�huhqfläokdwö d Y�0q1 Kd d}rqedq uxjdopdv äoodsrw d} x&+P, dnnru
ihqqäoo d +61514:, hj|hqohw ìv hqqhn dodsmäq +6171<,0e�ro

� olp
"<f

]
T�3T"

�
�

�

O&rxr+P,

�
X&,+P>T,gY� @

]
T�

e&+P,X&,+P>T, gY� = +617145,

D nÿoùqevìjwìwho nhgyììuw d}

�W&,+P�>T, h,+T, �hv eW&,+P�> T, h,+T, +617146,

pögrq ðumxn d uxjdopdv wìu Y� loohwyh Ye wduwrpäq|dlqdn V kdwäuroöihoÿohwìq ìeuhg�r ìv d} h,+T,
hu�r äowdo ho�rlgì}hww ihv}ÿowvìjhnhw1 Plyho d W&,+P>T,0w ìuwhoph}�r +616155d/e, nìsohwhnehq plqgðj
d yrqdwnr}ö wduwrpäq| nÿov�r qrupäolvd äoo q|loyäqydoö d} �qr @ �eqr uhoäflö dodsmäq/ krj|

�W&,+P�> T�, . eW&,+P�>T�, @ 3 = P�>T� 5 V P� 9@ T� +617147,

H} d} ùvv}hiÿjjìv d} +517144, nìsohw dqdorjrqmd wìuehol uxjdopdvväjwdql ihodgdwrnud1
Ilj|hohpeh yìyh d} 41/ 51 ìv 61 dodww prqgrwwdndw/ d wìuirjdwl ìv ihoÿohwl lqwhjuäorn kdwäuìuwình0

lyho ndsfvrodwrv +617145,/ +617143, ìv +617144, nìsohwhn kho|hwwhvðwìvìyho ìv d +617146,� dodwwl mhoùoìv
dondopd}äväydo d +6171:, hj|hqohw � $ 3 kdwäuìuwìnìuh d +6=7=56,� dodwwl huhgpìq|w ndsmxn1 D}
ho�ruhklydwnr}ävw lvpìw d} lqgrnromd/ krj| d} +d,/ +e, ìv +f, hvhwhnnho ndsfvrodwrv huhgpìq|hn hj|
kho|ÿww v}huhshomhqhn d v}ùyhjehq1
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41 Phjmhj|}ìv= Xj|dqh}w d} huhgpìq|w ndsmxn dnnru lv/ kd dEhwwl0Vrpljoldqd lghqwlwäv
+61718, dodnmäw whnlqwmÿn d Y� � Y" wduwrpäq|rq1 D jrqgrodwphqhw ìv d oìsìvhn yäowr}dwodqrn/
hj|hgÿo d +61718, mreerogdoäq äooö wìuirjdwl lqwhjuäo hvhwìq ydq hj| nlv nÿoùqevìj d} äwdodnðwä0
vrnedq1

6171711 D mhohq v}dndv} d +e, hvhwuh irugðwmd d �j|hopìw1 Plyho prvw T @ T� 5 V d T� srqw �
vxjduý nùuq|h}hwìqhn Y�0q ehoÿol uìv}ìw � d yrqdwnr}ö wduwrpäq|w Y" d jùpeihoÿohw Y�0q ehoÿol
uìv}ìw V" mhoùol � jrqgromxn howäyroðwyd d Y�0e�ro1 D} V ihoÿohw � vxjduý jùpe howäyroðwävd xwäq
phjpdudgö uìv}ìw V � mhoùol1

H}hn d mhoùoìvehol phjäoodsrgävrn d}rqrvdn d 515171 srqw hov�r ehnh}gìvìehq uùj}ðwhww mhoùoìv0
ehol phjäoodsrgävrnndo1 D yrqdwnr}ö jhrphwuldl ylv}rq|rndw möo v}hpoìowhwl d 5161 +e, äeud1

Ihowìwhoh}}ÿn/ krj| d} V ihoÿohw vðpd d T� srqw nùuq|h}hwìehq1 H}w d ihowhyìvw d}rqedq
hq|kðwhql irjmxn d} 817191 v}dndv} 41 Phjmhj|}ìvìehq dkro wùuìvsrqw loohwyh ìo oìwh}ìvìw lv
phjhqjhgmÿn1

D Y� � Y" wduwrpäq|ud dondopd}yd d +61717, Ehwwl0Vrpljoldqd iìoh d}rqrvväjrw ìv �0
j|hohpeh yìyh/ krj| prvw T @ T� ndsmxn � hokdj|yd plqghqÿww d} h,+T,0w �/ krj|]

T�3T"

�
x&+P,

�
�

�

O&rXr,+P>T�,

�
�

�
�

�

O&rxr+P,

�
X&,+P>Y ,

�
gY�

@

]
7�

+x&+P�,W&,+P�> T�,� �w&+P�,X&,+P�> T�,, gD��

�

]
7"

+x&+P�,W&,+P�> T�,� �w&+P�,X&,+P�> T�,, gD��
+617148,

D +617148, hj|hqohw � $ 3 kdwäuìuwìnìqhn phjkdwäur}ävd d 617161 v}dndv} jrqgrodwphqìwìqhn
uìv}ehql lvpìwoìvìw ljìq|ol1 H} rneöo dgögödq doäeeldn fvdn d} howìuìvhnhw kdqjvýo|r}}än=

41 D T ehw�x kho|ìuh plqghq hvhwehq T� nhuÿo1
51 D wìuirjdwl lqwhjuäornndo ndsfvrodwrv oìsìvhn yäowr}dwodqrn1 H} d}w mhohqwl/ krj| d +6171<,

ìv +617145, nìsohwhnehq/ ùvv}kdqjedq d} 410ho/ d T ehw�x kho|ìuh T� nhuÿo1
61 D} V� ihoÿohw ìv ðj| d mreerogdo hov�r lqwhjuäomd qhp iÿjjhwohq �0wöo1 D}

olp
"<f

]
7�

x&+P�,W&,+P�>T�,gD��
@

]
7

x&+P�,W&,+P�> T�,gD��
+617149d,

olp
"<f

]
7�

�w&+P�,X&,+P�>T�,gD��
@

]
7
�w&+P�,X&,+P�> T�,gD��

+617149e,

hj|hqohwhn d yrqdwnr}ö lqwhjuäorn Fdxfk| iìoh i�rìuwìnìw ìuwhoph}ln1 D irjdorp irqwrvvä0
jäud nruäeedq päu uäpxwdwwxqn1 Lvpìw ihokðymxn d}rqedq d �j|hophw duud/ krj| dT� srqw
yìjlj nl ydq }äuyd d} lqwhjuäoävl wduwrpäq|eöo1 H} rneöo/ gh whnlqwhwwho d} X&,+P�> T�,
ìv W&,+P�>T�, dodsphjrogävrn v}lqjxodulwäväud lv d} P� @ T� kho|hq/ d ihqwl lqwhjuäorn
v}äpðwävd vshfläolv whfkqlnäw ljìq|ho1

71 D +617143,0uh yh}hw�r oìsìvhn fvdn uìv}ohjhvhq lvpìwhokhw�rn phj/ plyho prvw q|lwrww d} V"
ihoÿohw1 D}]
7"

4

U2
^x&+P�,� x&+T�,` �W&,+P�> T�, gD��

. x&+T�,

]
7"

W&,+P�>T�,gD��
@

@ 7� ^x&+P
�

�
,� x&+T�,` �W&,+P

�

�
>T�, . x&+T�,

]
7"

W&,+P�>T�,gD��

äwdodnðwäv kho|hvvìjh q|loyäqydoö1 Nlroydvkdwö d ihqwl hj|hqohwe�ro/ krj| � $ 3 hvhwìq
}ìuxv d kdwäuìuwình d mreerogdorq äooö hov�r wdjqdn1 Nùyhwnh}ìvnìss d}

olp
"<f

]
7"

x&+P�,W&,+P�>T�, gD��
@ x&+T�, olp

"<f

]
7"

W&,+P�>T�, gD��
+61714:,

hj|hqohw mreerogdoäq äooö lqwhjuäo kdwäuìuwìnìw nhoo pdmg d wryäeeldnedq uìv}ohwhvheehq
phjyl}vjäoql1 D +61615<, ìv +61615;, nìsohwhn kho|hwwhvðwìvh xwäq/ whnlqwhwwho d +51618d,/ d



:9 61 D UXJDOPDVVÄJWDQ VWDWLNDL IHODGDWDL

+616159, ìv d} qr @ ��r ùvv}hiÿjjìvhnuh h} d kdwäuìuwìn d

f&,+T�, @ olp
"<f

]
7"

W&,+P�> T�,gD��
@ olp

"<f

]
7"

�W&,+P�>T�,
gD��

U2
@

@
4

;�+4� �,
olp
"<f

]
7"

^+4� 5�,�&, . 6�&�,`
gD��

U2
+61714;,

pögrq ðukdwö iho dkro d f&,+T�,0äw d +61714;, hj|hqohw ìuwhoph}l1 D 7151 äeud d whvw ehovh0
mìe�ro qì}yh ìv d}}do d ihowhyìvvho pxwdwmd hu�rv qdj|ðwävedq d T� srqw nùuq|h}hwìw ìv d}
U @ � vxjduý V" ihoÿohwhw/ krj| d T� srqw hj|ehhvln d nrruglqäwduhqgv}hu ruljömäydo ìv
krj| d} V shuhpihoÿohw T� srqwehol ìulqw�rvðnmd phjhj|h}ln d} {�> {2 nrruglqäwvðnndo1 H}
d ihowhyìv qhp vìuwl d} äowdoäqrvväjrw1 Yhj|ÿn ìv}uh/ krj| d} äeud ihowÿqwhwl/ ùvv}kdqjedq
d 5: rogdorq prqgrwwdnndo d *>U> � jùpel nrruglqäwändw lv1

 
�

 
2

 
�

2

"
L

�
L

h

 
�

 
2

>

�
L

"
L

?

�
L

"
L

�
f

+
'h

I

 
�

5
/

815 äeud

D T� srqw � vxjduý nùuq|h}hwh

Ohroydvkdwö d} äeuäuöo/ krj| d}P� srqw {& nrruglqäwäl � ydj| dpl xj|dqd} d} u& yhnwru
�/ d �& luäq|yhnwru wryäeeä d vndoäulv ihoÿohwhohp d

{� @ u� @ U vlq � frv* �� @
{�
U

@ vlq � frv*

{2 @ u2 @ U vlq � vlq* �2 @
{2
U

@ vlq � vlq*

{� @ u� @ U frv � �� @
{�
U

@ frv �

ìv

gD��
@ U2 vlq � g� g*

pögrq v}äpðwkdwö1 Yhj|ÿn d}w lv ìv}uh/ krj| d} +4� 5�,�&, . 6�&�, lqwhjudqgxv} fvdn d
�& hj|vìjyhnwru iÿjjyìq|h � d �& yhnwruqdn d T� srqw d nh}g�rsrqwmd d yìjsrqwmd shglj
d T� nù}ìssrqwý hj|vìjvxjduý N� jùpeihoÿohw hj| uìv}wduwrpäq|äq ixw yìjlj � d}d}
iÿjjhwohq d} U @ �0wöo wryäeeä/ krj|

g� @
gD��

U2
@ vlq � g� g*

d N� jùpe ihoÿohwhohph1 Q|loyäqydoö/ krj| d +61714;, lqwhjuäow d N� jùpe hpoðwhww uìv}0
wduwrpäq|äud nhoo nlwhumhv}whql1 D T� nh}g�rsrqwý ìv d} V ihoÿohwhw ìulqw�r hj|hqhvhnhw
iìoìulqw�rnqhn irjmxn qhyh}ql1 D iìoìulqw�rn vhuhjh/ plyho d ihoÿohw prvw vðpd/ dT� srqwehol
ìulqw�rvðnrw donrwmd ìv h} d vðn d N� jùpeùw nìw iìojùpeuh yäjmd v}ìw1 Mhoùomh N7+T�, d
N� jùpeihoÿohw d}rq ihoìw/ dpho| fvdnqhp ydj| whomhv hjìv}ìehq d Y� wduwrpäq|rq ehoÿo
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ihnv}ln1 D} �$ 3 kdwäuäwphqhwhw wduwyd v}hp ho�rww dgögln d nùyhwnh}whwìv/ krj|N7+T�,
d nhuhvhww lqwhjuäoävl wduwrpäq|1 Nùyhwnh}ìvnìss

olp
"<f

]
7"

4

U2
gD��

@

]
g7E'��

g� @ 5� = +61714<,

D ihqwhee prqgrwwdn ìv d +61714;, dodsmäq ðukdwö/ krj|

f&,+T�, @
4

;�+4� �,

]
g7E'��

^+4� 5�,�&, . 6�&�,` g� = +617153,

Phjpxwdwmxn doäeeldnedq/ krj| f&,+T�, @ �&,@51
D n 9@ o0uh d ihqwl huhgpìq| dqqdn d nùyhwnh}pìq|h/ krj| d * yäowr}öedq whnlqwhww
wuljrqrphwulnxv lqwhjuäorn }ìuxv ìuwìn�xhn plyho] 2Z

f
frvq*g* @

] 2Z

f
vlqq*g* @ 3 +q @ 	4> 	5> 	6> = = = , =

D n @ o @ 4 ìv n @ o @ 5 hvhwhnehq ^54/ Htq1 7631631` d}

] 2Z

f
vlq� �g� @

�
frv� �

6
� frv �

�Z*2
f

@
5

6
+617154d,] 2Z

f
frv2 *g* @

] 2Z

f
vlq2 *g* @ � +617154e,

lqwhjuäorndw/ d n @ o @ 6 hvhwehq shglj ^54/ Htq1 7831451` d}

] 2Z

f
frv2 � vlq �g� @ �

frv� �

6

����Z*2
f

@
4

6
+617154f,

lqwhjuäow nhoo/ wùeehn nù}ùww/ nlkdv}qäoql1 Hoyìjh}yh ihqwlhn vhjðwvìjìyho d v}ÿnvìjhv lqwhj0
uäoävrndw ìv nlkdv}qäoyd d +61714<,0hw/ ydoöedq d f&,+T�, @ �&,@5 huhgpìq| nùyhwnh}ln1
D} xwöeel huhgpìq| ihokdv}qäoävdydo yhwyh ùvv}h d +61714;,0dw ìv d +61714:,0hw d +517146,
ùvv}iÿjjìv dqdorjrqmd dgögln=

olp
"<f

]
7"

x&+P�,W&,+P�>T�,gD��
@ x&+T�,f&,+T�,> f&,+T�, @

4

5
�&, +617155,

81 D} V" ihoÿohwhq yhww lqwhjuäo pävrgln uìv}ìqhn kdwäuìuwình d +617144,0uh yh}hw�r oìsìvhnnho
dgögln ìv prvw lv }ìuxv1

D} 4> = = = >8 dodww prqgrwwdn dodsmäq d Ehwwl0Vrpljoldqd lghqwlwäv +617148, dodnmäeöo d}rq0
qdo nùyhwnh}ln d +617156,2 nìsohw ihqqäooävd1

6171811 D +f, hvhwehq � d yrqdwnr}ö jhrphwuldl ylv}rq|rn v}hpoìowhwìvìw loohw�rhq lvpìw d
5161 +f, äeuäud xwdoxqn � d Ye wduwrpäq|edq ihnv}ln d T srqw1 Plyho Y�0w/ h} prvw d yl}vjäow
wduwrpäq|/ hj|hwohq }äuw ihoÿohw kdwäuromd nù}yhwohqÿo dondopd}kdwö d +61717,Ehwwl0Vrpljoldqd
lghqwlwäv ìv qlqfv v}ÿnvìj kdwäuìuwìnhn yl}vjäodwäud1 Hj|hgÿo d}w nhoo v}hp ho�rww wduwdql/ krj|
d} x&+P�, P� 5 Y� uxjdopdv äoodsrw ìv hee�ro d} dgögln/ krj| yäowr}dwodqxo ihqqäoo ìv ðj|
nù}yhwohqÿo kho|hwwhvðwkhw�r d +617145, hj|hqohw1 D yìjhughpìq| shglj d +617156,� hj|hqohw1

6171911 D} huhgpìq|ÿo ndsrww käurp hj|hqohwhw plqg d} hj|hqohwhnehq v}huhso�r phqq|l0
vìjhnhw plqg shglj d} hj|hqohwhn v}hunh}hwìw whnlqwyh d wìueholSrlvvrq hj|hqohwwho ndsfvrodwrv
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+517147, hj|hqohwkäupdv uxjdopdvväjwdql säumd=

x,+T, @

]
7
^�w&+P�,X&,+P�> T,� x&+P�, �W&,+P�> T,`gD��

.

]
T�

e&+P,X&,+P>T, gY� T 5 Y�

x&+T�,f&,+T�, @

]
7
^�w&+P�,X&,+P�> T�,� x&+P�, �W&,+P�>T�,`gD��

.

]
T�

e&+P,X&,+P>T�, gY� T @ T� 5 V

3 @

]
7
^�w&+P�,X&,+P�> T,� x&+P�, �W&,+P�> T,`gD��

.

]
T�

e&+P,X&,+P>T, gY� T 5 Ye

+617156,

Kd d e&+P, @ 3/ dnnru d +617156, nìsohwhn d

x,+T, @

]
7
^�w&+P�,X&,+P�>T,� x&+P�, �W&,+P�> T,`gD��

T 5 Y�

x&+T�,f&,+T�, @

]
7
^�w&+P�,X&,+P�>T�,� x&+P�, �W&,+P�>T�,`gD��

T @ T� 5 V

+617157,

3 @

]
7
^�w&+P�,X&,+P�> T,� x&+P�, �W&,+P�>T,`gD��

T 5 Ye

dodnud hj|v}hu�xvùgqhn1
D +617156, loohwyh d +617157, hj|hqohwhnhw Vrpljoldqd pxqnävväjd q|rpäq ^55` Vrpljoldqd

iìoh nìsohwhnqhn/ ydj| irupxoänqdn qhyh}l d v}dnlurgdorp � y1ù1 so1 ^56`1
41 Phjmhj|}ìv= Whj|ÿn iho/ krj| qhp vðpd d ihoÿohw dT� srqwedq1 Nùyhwnh}ln d +617153,0ud

yh}hw�r jrqgrodwphqhw yäowr}dwodqväjäeöo/ krj| d f&,+T�, v}äpðwäväud yrqdwnr}ö +617153, dodwwl
nìsohw lv yäowr}dwodq pdudg fvxsäq d N7+T�, lqwhjuäoävl wduwrpäq| yäowr}ln phj1 H} hvhwehq
xj|dqlv qhp vðnihoÿohw d iìoìulqw�rn vhuhjh äowdo donrwrww ihoÿohw1 D} d}rqedq wryäeeud lv ljd}/
krj| h} d ihoÿohw hj| hj|v}huhvhq ùvv}hiÿjj�r v}dndv}rqnìqw vðpd jùueìehq phwv}l d T� nù}ìs0
srqwý hj|vìjq|l vxjduý N� jùpeihoÿohwhw nìw uìv}ihoÿohwuh rv}wyd h}äowdo dN� jùpeihoÿohw whomhv
ihov}ðqìw1 Q|loyäqydoö/ krj| d }ùpìehq/ ydj| whomhv hjìv}ìehq Y�0q ehoÿo ihny�r ihoÿohwuìv} ohv} d}
d N7+T�, ihoÿohw dpho|uh d f&,+T�,0w dgö +617153, lqwhjuäow nl nhoo whumhv}whql1

D N7+T�, ihoÿohwhw d} V ihoÿohw T� srqwmäkr} wduwr}ö ndudnwhulv}wlnxv ihoÿohwqhn v}rnäv
qhyh}ql ^56`1 Kd d} V ihoÿohw vðpd d T� srqwedq dnnru iìojùpe d ndudnwhulv}wlnxv ihoÿohw/ kd
d T� srqw ìohq kho|h}nhgln ho/ dnnru jùpeflnnhw ndsxqn pðj vdurnsrqw hvhwìq hj| T� srqweöo
lqgxoö nýsihoÿohw phwv}l nl d N7+T�, ndudnwhulv}wlnxv ihoÿohwhw d N� jùpeihoÿohwe�ro1

51 Phjmhj|}ìv= D +617156,� hj|hqohw mreerogdoäq äooö]
7

�w&+P�,X&,+P�> T, gD��
�hv

]
7
x&+P�, �W&,+P�>T,gD��

yhnwruph}�rn nlhoìjðwln d} hopr}gxoävph}�ruh yrqdwnr}ö krprjìq dodshj|hqohwhw1 H} dqqdn d
nùyhwnh}pìq|h/ krj| d �Wg,+P�>T, yhnwruph}�r� d qdj| ehw�xyho ðuw lqgh{ uùj}ðwhwwqhn whnlqwhww
� wìuirjdwl whukhoìv qìonÿol uxjdopdv äoodsrw hopr}gxoävph}hmh1 Eäu h} d} äooðwäv irupäolvdq
lv ljd}rokdwö ydoömäedq rqqdq dgögln/ krj| d} Xg,+P�>T, dodsphjrogäv d T yäowr}ömäedq lv
nlhoìjlwl d} P� 9@ T hvhwìq krprjìq +616154,2 dodshj|hqohwhw1 D} lv nùqq|hq hoohq�rul}khw�r/ krj|
d} ]

T�

e&+P,X&,+P>T, gY� T 5 Y�
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yhnwruph}�r sduwlnxoäulv phjrogävd d +61514:, dodshj|hqohwqhn1 Q|loyäqydoö d ihqwlhn dodsmäq/
krj| d +617156,� äwuhqgh}ìvìyho ndsrww

�x,+T, @ x,+T,3

]
T�

e&+P,X&,+P>T, gY�

@

]
7
^�w&+P�,X&,+P�> T,� x&+P�, �W&,+P�>T,`gD��

T 5 Y�
+617158,

yhnwruph}�r wìuirjdwl whukhoìv qìonÿol uxjdopdv äoodsrwd d Y� wduwrpäq|qdn1
61 Phjmhj|}ìv= D Y� wduwrpäq| whupìv}hwhv/ nh}ghwl ydj| päv hoqhyh}ìv v}hulqw whkhuphqwhv

äoodsrwäedq plqg d wìuirjdwl whukhoìv plqg shglj d shuhpwhukhoìv }ìuxv=

e&+P, @ 3 P 5 Y� ìv �w&+P�, @ 3 = P 5 V +617159,

Heehq d} äooodsrwedq d wduwrpäq| fvdn xq1 phuhywhvwv}hu�x pr}jävw yìjh}khw dpl d}w mhohqwl/
krj|

x&+P, @ x&+R, . h&Rr $R+R, ur+P, +61715:,

dodný d} hopr}gxoävph}�r/ dkro x&+R, d} ruljö howroögävd � ihowìwhoh}}ÿn/ krj| d} ruljö d whvw
ehovhmìehq khn|h}nhgln ho � pðj $R+R, d phuhywhvwv}hu�x irujävw dgmd1 Nùyhwnh}ìvnìss

x&+P�, @ x&+R, . h&Rr $R+R, ur+P�,

@ x&+R, . h&Rr $R+R, +ur+T, . ur, +61715;,

ìv dplqw d} irupäolvdq lv nùqq|hq hoohq�rul}khw�r

�w&+P�, @ 3

klv}hq d phuhywhvwv}hu�x pr}jäv qhp rnr} ihv}ÿowvìjhw1 Phjpxwdwmxn doäeeldnedq/ krj| d
+617158,� ylvv}dgmd d T 5 Y� srqw phuhywhvwv}hu�x pr}jäväw1 D +617159, ìv d +61715:, nìsohwhn
kho|hwwhvðwìvh xwäq ndsmxn/ krj|

x,+T, @ �

]
7
^x&+R, . h&Rr $R+R, +ur+T, . ur,` �W&,+P�>T, gD��

@ � +x&+R . h&Rr $R+R, ur+T,,

]
7
�W&,+P�> T, gD��

�$R+R,

]
7
hRr& ur �W&,+P�> T,gD��

= +61715<,

D ihqwl nlihmh}ìv mreerogdoäq äooö hov�r ihoÿohwl lqwhjuäo d +616167, hj|hqohw v}hulqw dT srqw Y�0kh}
ylv}rq|ðwrww kho|}hwìw�ro iÿjj1 D} xwrovö ihoÿohwl lqwhjuäo shglj d T srqwud v}äpðwrww q|rpdwìn
ìv h}ìuw }ìuxv1 Nùyhwnh}ìvnìss

x,+T, @

;A?
A=

x&+R, . h&Rr $R+R, ur+T, T 5 Y�
4

5
+x&+R, . h&Rr $R+R, ur+T,, T @ T� 5 V =

3 T 5 Ye

+617163,

D +617163,� ihqqäooävd äooðwävxqn ljd}roäväw mhohqwl1 Yhj|ÿn d}w lv ìv}uh/ krj| d phuhywhvwv}hu�x
pr}jäv d nrqvwdqv k�rpìuvìnohwhorv}oäv dqdorjrqmd1 D nrqvwdqv k�rpìuvìnohwhorv}oäv qhp lqgxnäo
k�räudpoävw klv}hq }ìuxv d k�rpìuvìnohwl judglhqv1 D phuhywhvwv}hu�x pr}jäv shglj qhp kr} oìwuh
ihv}ÿowvìjhw/ klv} d kr}}ä wduwr}ö dodnyäowr}ävl whq}ru/ ydj| dpl xj|dqd} d} hopr}gxoävph}�r
judglhqvìqhn v}lpphwulnxv uìv}h/ d}rqrvdq }ìuxv1

6181 Vrpljoldqd iìoh nìsohwhn nÿov�r wduwrpäq|ud

6181411 D nÿov�r wduwrpäq|ud yrqdwnr}ö hj|hqohwhn ho�räooðwävd vruäq lvpìw d 517 äeuäq wh0
nlqwhww hvhwhw yhvv}ÿn dodsxo1 Ohroydvkdwö d} äeuäuöo/ krj| d Y �

e wduwrpäq|w nìw ihoÿohw/ d} V
shuhpihoÿohw/ ydodplqw d} R 5 Y� nù}ìssrqwý eU vxjduý V- jùpe kdwäuromd1 D} V- jùpe ìv d}
V ihoÿohw qhp phwv}l hj|pävw1 Kd eU$4 dnnru Y �

e $ Ye1
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D Vrpljoldqd iìoh nìsohwhn ohyh}hwìvh d +61717, Ehwwl wìwho ihokdv}qäoäväw pdmg d 6171510

617171 v}dndv}rn jrqgrodwphqhwìqhn phjlvpìwoìvìw nlyäqmd phj1

6181511 D} hj|ln uxjdopdv äoodsrw lvpìw d uxjdopdv wìu j&+P, @ X&,h,+T, äoodsrwd> d
yrqdwnr}ö ihv}ÿowvìjhn shglj d} ew&^jr+P�,` @ eW&,+P�> T,h,+T, nìsohwe�ro v}äpðwkdwön1

D} lvphuhwohqqhn whnlqwhww x,+P, uxjdopdv äoodsrw d Ye wduwrpäq| hj| uxjdopdv äoosrwd1
H}}ho ndsfvrodwedq ihowìwwhoh}}ÿn/ krj| plqg d} V| ihoÿohwhq phjrv}oö whukhoìv/ plqg shglj d
Ye wduwrpäq| hj| yìjìv uìv}ìq phjrv}oö wìuirjdwl whukhoìv v}dndv}rqnìqw vðpd1 H} hj|ehq d}w
lv mhohqwl/ krj| yìjhv d wìuirjdwl ìv shuhphwhukhoìv huhg�rmh1 Phjpxwdwkdwö/ d} ljd}roävw d} 818
J|dnruodwud kdj|mxn/ krj| h} hvhwehq eU$40uh ihqqäooqdn d} V- jùpeùq � 517 äeud � d}

x,+P�, �
4

eU
^+6� 7�,�&, . �&+P�, �,+P�,` d, P� 5 V- +61814d,

�w&+P�, � �
5�

eU2
^+4� 5�,�&, . 6�&+P�, �,+P�,` d, P� 5 V- +61814e,

dv}lpswrwlnxv nìsohwhn/ dkro

�&+P�, @
u&+P�,

eU
ìv �&+P�,�&+P�, @ 4

d} d, yhnwru shglj äoodqgö1
Uhjxoäulvqdn irjmxn qhyh}ql d} x&+P�, hopr}gxoävph}�rw/ kd d +61814d/e, nìsohwhn v}hulqw

ylvhonhgln d yìjwhohqehq1
Ilj|hohpeh yìyh/ krj| hohjhqg�rhq qdj| eU0uh

u& @ u&+P�,� u&+T, @ eU

�
�&+P�,�

u&+T,

eU

�
� eU�&+P�, +61815d,

ìv
4

U
@

4

mu&+P�,� u&+T,m
@

4

eU

4�����&+P�,�
u&+T,

eU

����
�

�
4

eU

4u
4� 5

�&+P�,u&+T,

eU
.
u&+T,u&+T,

eU2

�

�
4

eU

�
4 .

�&+P�,u&+T,

eU
�
u&+T,u&+T,

5eU2

�
�

4

eU
+61815e,

d}

olp
e-<"

X&,+P�>T, @
4

eU

4

49��+4� �,
^+6� 7�,�&, . �&+P�,�&+P�,` P� 5 V- +61816d,

olp
e-<"

eW&,+P�>T, @
4

eU2

4

;�+4� �,
^+4� 5�,�&, . 6�&+P�,�&+P�,` P� 5 V- +61816e,

dv}lpswrwlnxv nìsohwhn dgögqdn d +616153, ìv +616155d/e,0e�ro/ plyho d} q��
@ ���

/ kd d}
P� 5 V-1 Ilj|homÿn phj/ krj| plqg d +61814d/e, plqg d +61816d/e, nìsohwhnehq iro|wrqrvdn
ìv nruoäwrvdn d} 4@eU ìv 4@eU2 hj|ÿwwkdwöl1

6181611 Nùyhwyh d 6171510617171 v}dndv}rn jrqgrodwphqhwìw lvpìw d} doäeel käurp hvhwhw
nhoo phjnÿoùqeù}whwql d T srqw Y �

e 0kh} ylv}rq|ðwrww kho|}hwìw�ro iÿjj�rhq=
+d, d T srqw d Y �

e wduwrpäq| ehov�r srqwmd
+e, T @ T� 5 V
+f, d T srqw d Y� wduwrpäq| ehov�r srqwmd1

D 517 äeud d} +d, hvhwqhn phjihoho�r jhrphwuldl ylv}rq|rndw wÿqwhwl iho1 D} h,+T, hu�r d}rqedq
qlqfv ehmhoùoyh d} äeuäq1 D} +e, ìv +f, hvhwhnkh} wduwr}ö äeuändw hokdj|wxn/ plyho d 516 +d, ìv
+e, äeuän hohjhqg�r wäpsrqwrw dgqdn huuh d nìw hvhwuh lv1

D wryäeeldnedq d Ehwwl0Vrpljoldqd lghqwlwävw dondopd}}xn1
D} +d, hvhwehq d} V>V" ìv V- d}d} käurp }äuw ihoÿohw kdwäuromd d yl}vjäow Y �

e�Y" wduwrpäq|w1
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D +e, hvhwehq d} V� ^ V" ìv d} V- � d} V�0�rw ydodplqw d} V"0w xj|dqýj| ìuwhoph}}ÿn/ plqw d
516 +e, äeud hvhwìq � d}d} nìw }äuw ihoÿohw kdwäuromd d} Y �

e � Y" wduwrpäq|w1
D +f, hvhwehq d} V ìv d} V- }äuw ihoÿohwhn kdwäuromän d yl}vjäow Y �

e wduwrpäq|w1

6181711 Ylvv}dlgì}yh d 6171510617171 v}dndv}rn jrqgrodwphqhwìw fvdn dqq|l d} howìuìv d
Ehwwl0Vrpljoldqd d}rqrvväj dondopd}ävd vruäq/ krj| d} hj|hqohwhn mreerogdoäq hj| wryäeel/
d} V- ihoÿohwhq whnlqwhww/ lqwhjuäo lv phjmhohqln=

L7- @

]
7-

^x&+P�,eW&,+P�> T,� ew&+P�,X&,+P�> T,` gD��
=

D +61814d/e, ìv +61816d/e, nìsohwhn ihokdv}qäoäväydo d} dgögln/ krj| olp
e-<"

L7- @ 3/ klv}hq d}

4

eU�
i^= = = `^= = = `� ^= = = `^= = = `j

pögrq ðukdwö iho d} lqwhjudqgxv}/ dkro d}rqrvdq }ìuxv d ndsfvrv}äuömhoehq äooö nlihmh}ìv1
41 Phjmhj|}ìv= D} L7- lqwhjuäo howÿqìvìkh} hqqìo nhyhvhee/ ydj|lv d ndsfvrv }äuömhoehq

äooö nlihmh}ìv nruoäwrvväjd lv hohjhqg�r1

6181811 D 6181410618171 v}dndv}rnedq prqgrwwdn �j|hohpehyìwhoìyho dondopd}yd d Ehwwl0
Vrpljoldqd d}rqrvväjrw d}

x,+T, @

]
7
^ew&+P�,X&,+P�> T,� x&+P�, eW&,+P�>T,` gD

.

]
Te

e&+P,X&,+P>T, gY� T 5 Ye

x&+T�,f&,+T�, @

]
7
^ew&+P�,X&,+P�> T�,� x&+P�, eW&,+P�>T�,`gD��

.

]
Te

e&+P,X&,+P>T�, gY� T @ T� 5 V

3 @

]
7
^ew&+P�,X&,+P�>T,� x&+P�, eW&,+P�>T,` gD��

.

]
Te

e&+P,X&,+P>T,gY� T 5 Y�

+61817,

huhgpìq|w ndsmxn1 D ihqwl nìsohwhn d +617156, nìsohwhn nÿov�r wduwrpäq|ud yrqdwnr}ö dqdorjrq0
mdl1 D f&,+T�,0äw ydj| d +617153, nìsohw vhjðwvìjìyho � wùuìvsrqw ydj| vdurnsrqw � ydj|shglj d
+616155d/e, nìsohwhn vhjðwvìjìyho � vðpd d} V d T� srqwedq � nhoo v}äpðwdql1

D whomhvvìj nhgyììuw phjdgmxn d }ìuxv wìuirjdwl whukhoìvuh yrqdwnr}ö nìsohwhnhw lv=

x,+T, @

]
7
^ew&+P�,X&,+P�>T,� x&+P�, eW&,+P�> T,`gD��

T 5 Ye

x&+T�,f&,+T�, @

]
7
^ew&+P�,X&,+P�>T�,� x&+P�, eW&,+P�>T�,`gD��

T @ T� 5 V +61818,

3 @

]
7
^ew&+P�,X&,+P�> T,� x&+P�, eW&,+P�>T,` gD��

= T 5 Y�

41 Phjmhj|}ìv= D +61817,� hj|hqohw mreerogdoäq äooö]
7
ew&+P�,X&,+P�>T,gD��

ìv
]
7
x&+P�, eW&,+P�> T,gD��

yhnwruph}�rn prvw lv nlhoìjlwln � y1ù1 617191 v}dndv} 51 Phjmhj|}ìv � d} hopr}gxoävph}�ryho
ndsfvrodwrv dodshj|hqohwhw1 D}]

Te

e&+P,X&,+P>T,gY� T 5 Ye
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yhnwruph}�r shglj sduwlnxoäulv phjrogävd d +61715:, dodshj|hqohwqhn1 Nùyhwnh}ln lqqhq/ krj| d
+61817,� äwuhqgh}ìvìyho dgögö

�x,+T, @ x,+T,3

]
Te

e&+P,X&,+P>T, gY�

@

]
7
^ew&+P�,X&,+P�>T,� x&+P�, eW&,+P�> T,`gD��

T 5 Ye
+61819,

hopr}gxoävph}�r wìuirjdwl whukhoìv qìonÿol uxjdopdv äoodsrw1
51 Phjmhj|}ìv= D Ye wduwrpäq| whupìv}hwhv/ whkhuphqwhv äoodsrwäedq }ìuxv d wìuirjdwl ìv

shuhpwhukhoìv=

e&+P, @ 3 P 5 Ye ìv ew&+P�, @ 3 = P� 5 V +6181:,

Eäu d Ye wduwrpäq| fvdn phuhywhvwv}hu�x pr}jävw yìjh}khw d +61817,� qhp dgmd ylvv}d d phuhywhvw0
v}hu�x pr}jävw/ plyho d} qhp uhjxoäulv/ d}d} qhp d +61814d, v}hulqw ylvhonhgln d yìjwhohqehq1
Ylvv}dlgì}yh/ krj| d +61817,� d}

x,+T, @

]
7
^ew&+P�,X&,+P�>T,� x&+P�, eW&,+P�>T,`gD��

.

. olp
e-<"

�]
7-

^ew&+P�,X&,+P�> T,� x&+P�, eW&,+P�>T,` gD��

.

]
T �

e

e&+P,X&,+P>T, gY�

,
T 5 Y �

e +6181;,

nlihmh}ìv kdwäuìuwình/ d}w yäumxn/ krj| d +6181;, päu ylvv}ddgmd d phuhywhvwv}hu�x pr}jävw1 D
+6181:, ydodplqw d phuhywhvwv}hu�x pr}jävw dgö +61715;, nìsohwhn kho|hwwhvðwìvh xwäq/ whnlqwhwwho
duud lv/ krj| ew&+P�, @ 3 kd P� 5 V-/ lqqhq d}

x,+T, @ � +x&+R, . h&Rr $R+R, ur+T,,

]
7
eW&,+P�>T,gD��

�$R+R,

]
7
hRr& ur eW&,+P�> T,gD��

� olp
e-<"

�
+x&+R, . h&Rr $R+R, ur+T,,

]
7-

eW&,+P�>T, gD��

.$R+R,

]
7-

hRr& ur eW&,+P�>T, gD��

�
= +6181<,

huhgpìq| nùyhwnh}ln1 Wryäee dodnðwkdwö d +6181<, kd �j|hohpeh yhvv}ÿn/ krj|

� eW&,+P�> T, @ ��W&,+P�> T, kd P� 5 V/
� eW&,+P�> T, @ �W&,+P�>T, kd P� 5 V-/
� d T srqw plqggðj d} V- jùpe ehov�r srqwmd/

pdmg shglj ihokdv}qäomxn d +616167,0ùw1 Kd hphoohww duud lv whnlqwhwwho ydj|xqn/ krj| d +6181<,
mreerogdoäq äooö pävrgln ìv qhj|hgln lqwhjuäo d T srqwud v}äpðwrww q|rpdwìn/ dpho| }ìuxv/
dnnru d +61715<, nÿov�r wduwrpäq|ud yrqdwnr}ö säumäw ndsmxn=

x,+T, @

;A?
A=

x&+R, . h&Rr $R+R, ur+T, T 5 Ye
4

5
+x&+R, . h&Rr $R+R, ur+T,, T @ T� 5 V

3 T 5 Y�

=

D ihqwlhn iìq|ìehq lvpìwhowhq ihokðymxn d �j|hophw/ duud d nùuÿopìq|uh/ krj| d +61817, nìs0
ohwhn mreerogdoäq äooö lqwhjuäorn/ fvdn uhjxoäulv hopr}gxoävph}�r ho�räooðwäväud nìshvhn ìv ðj| qhp
wxgmän ylvv}ddgql d nÿov�r wduwrpäq| phuhywhvwv}hu�x pr}jävdlw1
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6191 D gluhnw pögv}hu hj|hqohwhl d uxjdopdvväjwdq wìuehol ihodgdwdlud

6191411 D 619151 ìv 619161 v}dndv}rnedq d ehov�r shuhpìuwìnihodgdwrnndo ndsfvrodwrv hj|hq0
ohwhnhw whnlqwmÿn äw1 D 619171 v}dndv} shglj d nÿov�r shuhpìuwìnihodgdwrnud irugðwmd d �j|hopìw1

6191511 D +617156,� hj|hqohw v}hulqw nydgudwýuänndo äooðwkdwö ho�r d} hopr}gxoävph}�r d ehov�r
T srqwedq/ kd plqg d} hopr}gxoävph}�r/ plqg shglj d ihv}ÿowvìjph}�r lvphuhwhv d wduwrpäq|w
kdwäuroö V ihoÿohwhq1 Plyho d} x&+P�, ìv �w&+P�, ydj|odjrvdq ðukdwö ho�r/ d} x ehw�x hoì kho|h}hww
l lqgh{/ ùvv}kdqjedq d} hggljlhnnho/ d}w kdqjvýo|r}}d/ krj| ehov�r shuhpìouwìnihodgdwuöo ydq v}ö/
phj nhoo kdwäur}ql d} +7=7=56,� dondopd}ävd ho�rww d} lvphuhwohq

x&+P�,0äw ydj| �w&+P�,0äw1
H} d ihodgdw d +617156,2 lqwhjuäohj|hqohw phjrogäväw ljìq|ol1 Plyho h} d} hj|hqohw vshfläolv
shuhpihoìwìwhohn phoohww ìv vshfläolv dodný wduwrpäq|rnrq rogkdwö phj dqdolwlnxvdq äowdoäqrv
hvhehq fvdn d qxphulnxv phjrogäv yh}hw huhgpìq|uh1

6191611 D phjrogäv eluwrnäedq plqg �x&+P�, plqg �w&+P�, lvphuwqhn whnlqwkhw�r1 H} hj|ehq
d}w lv mhohqwl/ krj| d} x,+T, hopr}gxoävph}�r ydoöedq v}äpðwkdwö d +617156,2 ydj| d +617157,2
ihokdv}qäoäväydo1 D +61514, nlqhpdwlndl hj|hqohwhn ìv d +61515, Krrnh wùuyìq| vhjðwvìjìyho/
nlkdv}qäoyd d +F1515, ìv +F1616, uìv}huhgpìq|hnhw lv/ d
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ùvv}hiÿjjìv dgögln d ihv}ÿowvìjhn v}äpðwäväud/ dkro d G&,r+P�>T, ìv V&,r+P�> T, nìwsrqwwhq0
}rurn uhqguh d
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k
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u& u, ur
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l
+61915,
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6
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�
q�u� ^+4� 5�,u& �,r . �+�&,ur . �&ru,,`

� 8q�u�
u&u,ur
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. �+q,u&ur . qru&u,,.

.
4

6
+4� 5�, +6q&u,ur . q,�&r . qr�&,

�
U2

6
+4� 7�,q&�,r

�
+61916,

nìsohwhne�ro dgögqdn1 D +61916,0edq äooö q� d Y� wduwrpäq| nÿov�r qrupäolvd1 D qdj| V ehw�x ho�rww
äooö l lqgh{ huuh d nùuÿopìq|uh xwdo1

6191711 Nÿov�r wduwrpäq| hvhwìq d}

ex&+P�, ìv ew&+P�,

shuhpìuwìnhn lvphuhwìehq dondopd}kdwmxn d +61817,� loohwyh }ìuxv wìuirjdwl whukhoìv hvhwìq d
+61818,� ùvv}hiÿjjìvhnhw d} x&+T, T 5 Ye hopr}gxoävph}�r v}äpðwäväud1 D} lvphuhwohq shuhpìuwì0
nhn phjkdwäur}äväud shglj d +61817,2 ìv d +61818,2 lqwhjuäohj|hqohwhn v}rojäoqdn1

D ihv}ÿowvìjhn v}äpðwäväydo ndsfvrodwrv +61914,0+61916, nìsohwhn fvdn dqq|ledq pögrvxoqdn/
krj| d wduwrpäq|ud xwdoö l lqgh{ kho|ìuh d} h lqgh{ nhuÿo1 D} eV&,r whq}ru hvwìq h} d}w mhohqwl/
krj| q� @ eq�1 Nùyhwnh}ìvnìss ihqqäoo d}

�V&,r @ �eV&,r

ùvv}hiÿjjìv1
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61:1 Lqgluhnw pögv}huhn d uxjdopdvväjwdq wìuehol ihodgdwdlud

61:1411 Whj|ÿn iho/ krj| ehov�r shuihpìuwìnihodgdwuöo ydq v}ö ìv yhj|ÿn d +617158, ìv +61818,�
hj|hqohwhn nÿoùqevìjìw1 Kd �j|hohpeh yhvv}ÿn d +617147, ùvv}hiÿjjìvw ìv ehyh}hwmÿn d

!&+P�, @ �w&+P�,� ew&+P�, P� 5 F +61:14d,

#&+P�, @ ��x+P�,& � ex&+P�, P� 5 F +61:14e,

mhoùoìvhnhw/ dnnru d nÿoùqevìj d}

�x,+T, @ x,+T,�

]
T�

e&+P,X&,+P>T, gY� @

@

]
7
!&+P�,X&,+P�>T,gD��

.

]
7
#&+P�, �W&,+P�>T, gD��

T 5 Y� +61:15,

dodnedq ðukdwö iho/ dkro �x,+T,0w d} hov�r nìsohwvru ìuwhoph}l1 Kd nÿov�r shuhpìuwìnihodgdwrnuöo ydq
v}ö/ dnnru d +61819, ìv d +617157,� nÿoùqevìjìe�ro/ h}xwwdo d

!&+P�, @ ew&+P�,� �w&+P�, P� 5 F +61:16d,

#&+P�, @ �x+P�,& . ex&+P�, P� 5 F +61:16e,

pögrq ìuwhoph}yh !&+P�, ìv #&+P�,0äw ìv lvpìw nlkdv}qäoyd d +617147, ùvv}hiÿjjìvw/ d +61:15,
nìsohwwho irupdlodj d}rqrv

�x,+T, @ x,+T,�

]
Te

e&+P,X&,+P>T, gY� @

@

]
7
!&+P�,X&,+P�>T,gD��

.

]
7
#&+P�, �W&,+P�>T, gD��

T 5 Ye +61:17,

huhgpìq| dgögln1
D} 410;1 Phjmhj|}ìvhn Oxumh nùq|yh dodsmäq ^57` d} xq1 uxjdopdvväjwdql srwhqfläorn

i�ree wxodmgrqväjdlw whnlqwln äw1
41 Phjmhj|}ìv= D +61:15,0ehq ìv d +61:17,0ehq äooö

Y,+T, @

]
7
!&+P�,X&,+P�>T,gD��

loohwyh Z,+T, @

]
7
#&+P�, �W&,+P�>T, gD��

+61:18,

lqwhjuäorn d uxjdopdvväjwdq wìuehol ihodgdwdlud ìuhwhoph}ln d} hj|v}hu�x ìv nhww�rv uìwhj srwhq0
fläomäw1 D !&+P�, P� 5 V ìv #&+P�, P� 5 V yhnwruph}�rnhw/ phj�rul}yh d 51:1 v}dndv}
v}ökdv}qäodwäw/ v�xu�xvìjiÿjjyìq|hnqhn irjmxn qhyh}ql1 D +61:14d, ìv +61:16d, nìsohwhn v}hulqw
!&+P�, hj| �nwðy ihoÿohwl hu�ruhqgv}hu v�xu�xvìjyhnwrud/ pðj Y&+T, d uxjdopdv wìu T srqwmäqdn
hopr}gxoävd d !&+P�, �nwðy hu�ruhqgv}hu kdwäväud1 Xj|dqðj| nùyhwnh}ln +61:14e, ìv +61:16e,0e�ro/
krj| #&+P�, hj| �nwðy hopr}gxoävph}�r/ pðj Z&+T, d uxjdopdv wìu T srqwmäqdn hopr}gxoävd
#&+P�, kdwäväud1 Ylv}v}dlgì}yh d 617191 v}dndv} 51 Phjmhj|ìvìw phjäoodsðwkdwö/ krj| plqg
Y&+T,/ plqg shglj Z&+T, wìuirjdwl whukhoìv qìonÿol uxjdopdv äoodsrw/ kd T 9@P�1

51 Phjmhj|}ìv= D +61:18, ìuwhoph}�r hj|hqohwhnehq q|lwrww lv ohkhw d} V ihoÿohw1
61 Phjmhj|}ìv= D +616153,/ +616155e, ydodplqw d +61:18, ìuwhoph}�r hj|hqohwhn hj|ehyhwìvì0

e�ro U' @ mu'm $ 4 0uh/ nlkdv}qäoyd d}

u& @ u&+P,� u&+T, � �u&+T, U' � U �&+T, @
u&+T,

U'
+61:19,

dvv}lpswrwlnxv nìsohwhnhw d

Y,+T, @
4

49��+4� �,

4

U'
^+6� 7�,�&, . �&+T,�,+T,`

]
7
!&+P�,gD��

+61:1:d,
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ìv d

Z,+T, @
+4� 5�,

49��+4� �,

4

U2
'

]
7
#&+P�, +q&+P��,+T,� q,+P�,�&+T,� q�+P�,��+T,�&,, gD��

.

.
4

49��+4� �,

6

U2
'

]
7
#&+P�,q�+P�,gD��

��+T,�&+T,�,+T, +61:1:e,

huhgpìq|hnhw ndsmxn1
71 Phjmhj|}ìv= Ùvv}kdqjedq d} hggljlhnnho d} hj|v}hu�x uìwhj srwhqfläomäqdn ehoÿou�ro/

loohwyh nðyÿou�ro yhww kdwäuìuwìnìw d} V ihoÿohw T� srqwmäedq d

�Y,+T�, @ olp
'MT�<'�

Y,+T, �hv eY,+T�, @ olp
'MTe<'�

Y,+T, = +61:1;,

pögrq mhoùomÿn1 Ehoäwkdwö d +616153, ìv +61:18,� ìuwhoph}�r hj|hqohwhn dodsmäq/ krj| d} hj|v}hu�x
uìwhj srwhqfläomd iro|wrqrv d} F nrqwxujùueìq wùuwìq�r äwkdodgäv vruäq/ d}d}

�Y,+T�, @ Y,+T�, @ eY,+T�, = +61:1<,

Dpl d} äooðwäv irupäolv ljd}roäväw loohwl d} 819 J|dnruodwud xwdoxqn1
81 Phjmhj|}ìv= Whnlqwvÿn d}

�x&+T, @

]
7
!,+P�,X,&+P�>T, gD��� ~} �

O&E'�

+61:143,

hopr}gxoävph}�rw/ dkro d} �x&+T,0w ehov�r wduwrpäq|ud d +61:15,/ nÿov�r wduwrpäq|ud shglj d}
+61:17, edorogdod dgmd1 Doäeeldn d +61:143,0kh} wduwr}ö ihv}ÿowvìjhn v}äpðwäväw uìv}ohwh}ln1 Hkkh}
whupìv}hwhvhq v}ÿnvìj ydq d

�&+T, @ Xu&+P>T, @ X&u+P>T,

hopr}gxoävph}�re�ro dgögö �w�&+T, ihv}ÿowvìjhnuh1 Ylvv}dlgì}yh d +F1416, nìsohwuh yh}hw�r jrqgr0
odwphqhwhw

�w�&+T, @ �w�&u+P>T, +61:144d,

d} huhgpìq|/ dkro

�w�&,+P>T, @ �
4

;�+4� �,

4

U�

k
+4� 5�,+��&u, � u��&, � u& ��,,� 6

u� u&u,
U2

l
= +61:144e,

D} ho�rmhoyäowävw � y1ù1= +F1416, � d} pdj|duä}}d/ krj| prvw dT srqw nrruglqäwäl v}hulqw yìjh}wÿn
d ghulyäoävrndw1 D T srqwrq äwphq�r q�+T, qrupäolvý hohpl vðnihoÿohwhq ìeuhg�r w&+T>P, ih0
v}ÿowvìjyhnwruw/ dplqw d} d +61:144d/e,0e�ro d}rqqdo nùyhwnh}ln/ d

w&+T>P, @ q�+T,�w�&+T, @ q�+T,�w�&u+P>T, @ �W&u+P=T, +61:145d,

�W&,+P>T, @ �
4

;�+4� �,

4

U�

�
+4� 5�,

�
q&+T,u,+P>T,� q,+T,u&+P>T,� qr+T,ur+P>T, �&,

�
�6qr+T,ur+P>T,

u&+P>T,u,+P>T,

U2

�
+61:145e,

nìsohwhn dgmän1 D +616166,0uh yh}hw�r ihoerqwäv dodsmäq/ ihokdv}qäoyd hj|xwwdo d +51:1;d, nìsohwwho
ìuwhoph}hww mhoùoìvw lv/ ðukdwö/ krj|

�W&,+P>T, @ �W �&,+P>T, . �W +P>T,�&, +61:146,

dkro

�W �&,+P>T, @ �
4

;�+4� �,

4

U�

�
+4� 5�,

�
q&+T,u,+P>T,� q,+T,u&+P>T,

�
� U�qr+T,ur+P>T,

'

u&

'

u,
4

U

�
+61:147d,
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ìv

�W +P>T, @
qr+T,ur+P>T,

7�U�
+61:147e,

D +616155d, ìv +61:145e, hj|ehyhwìvìe�ro/ nlkdv}qäoyd d +616157,/ +616158d/e, ydodplqw d +61:146,/
+61:147d/e, ihoerqwävrndw/ nùyhwnh}ln/ krj|

�W&,+P>T, . W&,+P>T, @

@ �
4

;�+4� �,

4

U�

�
+4� 5�,

�
+q&+T,� q& +P�,, u,+P>T,� +q,+T,� q& +P�,, u&+P>T,

�
� U� +qr+T,� q& +P�,, ur+P>T,

'

u&

'

u,
4

U

�
. +qr+T,� qr +P�,,

ur+P>T,

7�U�
�&, +61:148,

dkro
'

u&

'

u, @
�
u&

�
u, @ u&u, 1 Yhj|ÿn ìv}uh/ krj| T $ P�0ud 4@U wlsxvý j|hqjh v}lqjxodul0

wävd ydq d ihqwl ùvv}hjqhn1 Ylvv}dwìuyh d} huhghwlohj ihoyhwhww nìugìvuh/ d} �x&+T,0eöo v}äpðwrww
ihv}ÿowvìjyhnwruud qì}yh

�w&+T, @

]
7

�W&,+P�>T,!,+P�,gD��
+61:149,

d} huhgpìq|1 D mhohq phjmhj|}ìvehq irjodowdndw d pävrgln shuhpìuwìnihodgdw lqwhjuäohj|hq0
ohwhlqhn ho�räooðwävd vruäq irjmxn kdv}qrvðwdql1

91 Phjmhj|}ìv= D +616155e, ìv +61:14e, nìsohwhn hj|ehyhwìvìe�ro nùyhwnh}ln/ krj|

�W&,+P�>T�, @ W&,+T�>P�, = +61:14:,

:1 Phjmhj|}ìv= Ohj|hq

�Z,+T�, @ olp
'M7�<'�

Z,+T, �hv eZ,+T�, @ olp
'M7e<'�

Z,+T, = +61:14;,

Nlpxwdwkdwö/ d irupäolv ljd}roävw d} 81: J|dnruodwud kdj|mxn/ krj|#&+T�, @ 3 hvhwìq iro|wrqrv
d nhww�rv uìwhj srwhqfläomd/ kd d T srqw äwkdodg d T� srqwrq/ ydj|lv ihqqäooqdn d

�Z,+T�, @Z,+T�, @ eZ,+T�, +61:14<,

ùvv}hiÿjjìvhn1
;1 Phjmhj|}ìv= Doäeeldn lvpìw d nhww�rv uìwhj srwhqfläomäqdn ylvhonhgìvìw yl}vjäomän/ kd

d T srqw äwkdodg d} V ihoÿohwhq gh #&+T�, 9@ 31 D +61:18,2 ìuwhoph}�r hj|hqhohw/ ydodplqw d
+616166, ihokdv}qäoäväydo ðukdwö/ krj|

Z,+T, @

]
7
^#&+P�,� #&+T�,` �W&,+P�>T, gD��

. #&+T�,

]
7
�W&,+P�>T, gD��

@

@

]
7
^#&+P�,� #&+T�,` �W&,+P�> T,gD��

�

�
#,+T�, T 5 Y�

3 T 5 Ye
= +61:153,

D mreerogdorq äooö lqwhjuäo xj|dqro|dq srwhqfläo/ plqw dZ,+T,0w dgö +61:18,2/ gh prvw }ìuxv d

#W&+P�, @ #&+P�,� #&+T�,

v�xu�xvìjiÿjjyìq| d T� @ P� srqwedq1 Nùyhwnh}�rohj d +61:14<, wxodmgrqväj ìv d wdjrqnìqwl
lqwhjuäoäv vruäq d +616166, nlkdv}qäoävd d}

�Z,+T�, @

]
7
^#&+P�,� #&+T�,` �W&,+P�>T, gD��

� #,+T�, @

@Z,+T�, .
4

5
#,+T�,� #,+T�, +61:154d,

eZ,+T�, @

]
7
^#&+P�,� #&+T�,` �W&,+P�> T, gD��

@

@Z,+T�, .
4

5
#,+T�, +61:154e,
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huhgpìq|uh yh}hw/ dkrqqdq

�Z,+T�, @Z,+T�,�
4

5
#,+T�,

eZ,+T�, @Z,+T�, .
4

5
#,+T�,

+61:155,

D ihqwl nìsohwhn d +51:148, ùvv}hiÿjjìvhn uxjdopdvväjwdql dqdorjrqmdl1

61:1511 D uxjdopdvväjwdq hov�r wìuehol shuhpìuwìnihodgdwdl hvhwìq/ d +61:15, ìv +61:17, dodsmäq/
gh prvw }ìuxvqdn yäodv}wyd !&+P�,0äw/ nhww�rv uìwhj srwhqfläomdnìqw nhuhvvÿn d phjrogävw=

�x,+T, @

]
7
#&+P�, �W&,+P�> T,gD��

> dkro T 5 Y� ydj| T 5 Ye = +61:156,

D ihqwl hj|hqohwehq lvphuhwohq d #&+P�, v�xu�xvìjiÿjjyìq|1 D yrqdwnr}ö +615157, loohwyh +61515;,
shuhpihowìwhohn pldww xj|dqdnnru lvphuw iÿjjyìq| d} �x,+T�,/ nùyhwnh}ìvnìss/ whnlqwhwwho +61:155,0
uh lv/ ihqqäooqdn d

olp
'MT�<'�

�x,+T, @ �x,+T�, @Z,+T�,�
4

5
#,+T�, +61:157,

olp
'MTe<'�

�x,+T, @ �x,+T�, @Z,+T�, .
4

5
#,+T�, +61:158,

ydj| dpl xj|dqd}

�L � ax,+T, .

]
T�

e&+P,X&,+P>T�, gY� @
4

5
#,+T�,�

]
7
#&+P�, �W&,+P�> T�, gD��

+61:159,

eL ax,+T,�

]
T�

e&+P,X&,+P>T�,gY� @
4

5
#,+T�, .

]
7
#&+P�, �W&,+P�>T�, gD��

+61:15:,

lqwhjuäohj|hqohwhn/ dkro �L ìv eL uhqguh d}w mhohqwl/ krj| ehov�r/ loohwyh nÿov�r shuhpìuwìnihodgdwuöo
ydq v}ö1

41 Phjmhj|}ìv= D +61:158, lqwhjuäohj|hqohw/ whnlqwhwwho d +617147,0uh/ d}

eL ax,+T,�

]
T�

e&+P,X&,+P>T,gY� @
4

5
#,+T�,�

]
7
#&+P�, eW&,+P�>T�, gD��

+61:15;,

dodned lv äwðukdwö1
51 Phjmhj|}ìv= Whj|ÿn iho/ krj| phuhywhvwv}hu�x pr}jäv d} V ihoÿohwhq ho�rðuw �x,+T�,1 Hnnru

�x,+T�, d

�x,+T�, @ x,+R, . h,Rr$R+R,ur+T�,> +61:15<,

pögrq v}äpðwkdwö/ dkro x,+R, d} ruljö howroögävd ìv $,+R, d irujävyhnwru1 Phjpxwdwmxn/ krj|
d

#&+P�, @ � +x&+R, . h&Rr$R+R,ur+P�,, +61:163,

v�xu�xvìjiÿjjyìq| d +61:159, lqwhjuäohj|hqohw phjrogävd1 Äooðwävxqn d +61:159, ùvv}hiÿjjìve�ro
nùyhwnh}ln/ kd d phjrogävw ehkho|hwwhvðwmÿn d +61:159, lqwhjuäohj|hqohw mreerogdoäed/ pdmg dond0
opd}}xn d

#&+P�, @ � +x&+R, . h&Rr$r+R,ur+T�,,� hRr&$R+R,ur

ihoerqwävw d} lqwhjudqgxv}edq1 Hnnru xl1 d mreerogdorq äooö lqwhjuäo

�

]
7

#&+P�, �W&,+P�> T,gD��
@ +x&+R, . h&Rr$R+R,ur+T�,,

]
7

�W&,+P�>T�,gD��
.

.$R+R,

]
7

hRr&ur �W&,+P�>T�,gD��
+61:164,
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d} dodnrw ùowl/ dpl phjhj|h}ln irupdlodj d +61715<,0ho kd deedqT @ T�0äw ðuxqn1 Prvwpäu fvdn
d}w nhoo nlkdv}qäoql/ krj| h} hvhwehq +617163,2 dgmd d} lqwhjuäo ìuwìnìw/ d}d}

�

]
7

#&+P�, �W&,+P�>T, gD��
@

4

5
+x&+R, . h&Rr$R+R,ur+T�,, +61:165,

D} xwöeel huhgpìq| ihokdv}qäoäväydo d}rqqdo dgögln d} äooðwävxqn kho|hvvìjh1
61 Phjmhj|}ìv= Whnlqwvÿn d +61:15:, lqwhjuäohj|hqohw

eL 3 @
4

5
#,+T�, .

]
7
#&+P�, �W&,+P�>T�,gD��

+61:166,

krprjìq uìv}ìw1 Ohj|hqhn
J
x& ìv

J
$R whwv}�rohjhv/ gh äoodqgö yhnwrurn1 D
J
#&+P�, @

J
x& . h&Rr

J
$Rur+P�, +61:167,

yhnwruph}�r phjrogävd d +61:166, krprjìq lqwhjuäohj|hqohwqhn1 Ydoöedq d +61:167, kho|hwwhvðwìvh
xwäq � nlkdv}qäoyd/ krj| d mreerogdorq äooö lqwhjuäo whnlqwhwìehq d} ho�rmhow�ro howhnlqwyh ihqqäoo d
+61:164, ìv +61:165,0do ydoö irupdl hj|h}ìv/ d}rqqdo ndsmxn/ krj| d +61:167, phjrogäv1 H} hj|ehq

d}w lv mhohqwl/ krj| d +61:15:, lqwhjuäohj|hqohw phjrogävd fvdn hj|
J
#&+P�, yhnwru/ plqw dgglwðy

wdj huhmìlj phjkdwäur}rww1 Plyho d}
J
x& ìv

J
$R yhnwrurn kdw äoodqgöw dgqdn d whomhv phjrogäv kdw

whwv}�rohjhv äoodqgöw irjodo pdjäed1
71 Phjmhj|}ìv= D +61:156, nìsohw mreerogdoäydo dgrww hopr}gxoävph}�r d nÿov�r wduwrpäq|rq

� whnlqwhwwho d +61816e, ùvv}hiÿjjìvuh � 4@eU2 v}hulqw wduw yìjwhohqkh}1 Lo|hq hopr}gxoävph}�r fvdn
dnnru oìwh}khw/ kd }ìuxv d} V ihoÿohwhq phjrv}oö ihv}ÿowvìjhn huhg�rmh1 H} hj|ehq d}w lv mhohqwl/
krj| nÿov�r shuhpìuwìnihodgdw hvhwìq qhp ohkhw whwv}�rohjhvhq ihoyhqql d +61:15:, edorogdoäq äooö
�x,+T�, hopr}gxoävph}�rw1

61:1611 D mhohq dosrqwedq d}w d nìugìvw yl}vjäomxn hoùv}ùu/ krj| krj|dq ylvhonhgln d �w&+T,
ihv}ÿowvìjyhnwru/ kd d T$ T� ìv q' $ q'�

1 D yrqdwnr}ö huhgphq|hn xl1 pögrw q|xmwdqdn d}
lqgluhnw pögv}hu hj|hqohwhlqhn ihoðuäväud d uxjdopdvväjwdq pävrgln shuhpìuwìnihodgdwd hvhwìq1

D �w&+T, ihv}ÿowvìjyhnwruw dgö +61:149, nìsohw äwðukdwö d +61:148, ihokdv}qäoäväydo=

�w&+T, @

]
7

�W&,+P�> T,!,+P�, gD��
@

@

]
7

�
�W&,+P�> T, . W&,+P�>T,

�
!,+P�,gD��� ~} �

�O&E'�

�

]
7
W&,+P�>T,!,+P�,gD��

+61:168,

D mreerogdorq äooö hov�r lqwhjuäoqdn � oävg d +61:148, nìsohw xwäql ehnh}gìvw � j|hqjh d v}lqjx0
odulwävd/ h}ìuw ýj| ylvhonhgln/ plqw d} hj|v}hu�x uìwhj srwhqfläomd/ d}d} iro|wrqrv pdudg/ kd d T
srqw äwkdodg d} V ihoÿohwhq=

�
�Y&+T�, @ �Y&+T�, @ �

�Y&+T�, = +61:169,

D mreerogdorq äooö pävrgln lqwhjuäo whnlqwhwìehq d 81:141 v}dndv} ;1 Phjmhj|}ìvh dodsmäq
wlv}wä}kdwö/ krj| pl wùuwìqln dT srqw V ihoÿohwhq ydoö äwkdodgävrnru1 Plyho d oìsìvhn irupdlodj
d}rqrvdn d} lgì}hww phjmhj|}ìv jrqgrodwphqhwìqhn oìsìvhlyho/ fvdn d} huhgpìq|hnuh irugðwxqn
hkho|ÿww �j|hophw/ nÿoùq whnlqwyh d}w d nìw hvhwhw/ dplnru d T 5 Y�/ loohwyh dplnru T 5 Ye srqw
kdodg äw d ihoÿohwhq1 D} hov�r hvhwehq q' $ �q'�

/ d pävrgln hvhwehq q' $ eq'�
1 D} lgì}hww

phjmhj|}ìv dodsmäq ðukdwö/ krj|

olp
'MT�<'�

]
7
W&,+P�>T,!,+P�,gD��

@

]
7

�W&,+P�> T�,!,+P�,gD��
�

4

5
!&+T�, +61:16:d,

ìv

olp
'MTe<'�

]
7
W&,+P�> T,!,+P�, gD��

@

]
7

eW&,+P�> T�,!,+P�,gD��
�

4

5
!&+T�, = +61:16:e,
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D +61:169, dodwwl wxodmgrqväj nlkdv}qäoäväydo/ loohwyh d +61:16:d/e, nìsohwhn kho|hwwhvðwìvìyho d
+61:168, mreerogdoäq äooö lqwhjuäorn whnlqwhwìehq d}

olp
'MT�<'�

]
7

�W&,+P�>T,!,+P�,gD��
@

@

]
7

�
�W&,+P�>T�, . W&,+P�>T�,

�
!,+P�, gD��

�

]
7
W&,+P�> T�,!,+P�,gD��

@

]
7

�W&,+P�> T�,!,+P�,gD��
�

4

5
!&+T�, +61:16;d,

olp
'MTe<'�

]
7

�W&,+P�>T,!,+P�,gD��
@

]
7

�W&,+P�>T�,!,+P�, gD��
.

4

5
!&+T�,

+61:16;e,

huhgpìq|uh mxwxqn1 Lvpìw hpoðwmÿn/ krj| d} q'�
qrupäolv plqgnìw hvhwehq nÿov�r D}w lv ìughphv

phjhpoðwhql/ krj| d �W&,+P�>T, whq}ru hvhwìq qhp dondopd}wxqn ìv wryäeeud vhp dondopd}xqn
phjnÿoùqeù}whw�r mhoùoìvw/ d}d} plqgðj d yrqdwnr}ö nÿov�r qrupäolvvdo v}äpðwrwwqdn whnlqwmÿn1
Kd prvw hqqhn �j|hohpehyìwhoìyho kho|hwwhvðwmÿn +61:16;d/e,0eh d +61:14:,0hw/ pdmg d pävrgln
hvhwehq d +617147,0uh lv whnlqwhwwho ydj|xqn/ dnnru d}w wdoäomxn/ krj|

�w&+T�, @ olp
'MT�<'�

]
7

�W&,+P�> T,!,+P�, gD��
@

]
7

�W&,+T�>P�,!,+P�, gD��
.

4

5
!&+T�,

+61:16<d,

�w&+T�, @ olp
'MTe<'�

]
7

�W&,+P�> T,!,+P�, gD��
@

]
7

eW&,+T�>P�,!,+P�,gD��
.

4

5
!&+T�,

+61:16<e,

Ylvv}dlgì}yh/ krj| x&+T,0w uhqguh d +61:15,/ loohwyh d +61:17, edorogdod ìuwhoph}l ìv �j|hohp0
ehyìyh/ krj| d sduwlnxoäulv phjrogäveöo/ d}d} d Y� ìv Ye0q yhww wduwrpäq|l lqwhjuäoeöo v}äpðwrww
ihv}ÿowvìj/ ùvv}kdqjedq d +61:143,0eöo nùyhwnh}�r +61:149,0do/ d

R
w&+T�, @

]
T�

�W&,+T�>P, e,+P,gY� +61:173d,

R
w&+T�, @

]
Te

eW&,+T�>P, e,+P,gY� +61:173e,

dodnedq ðukdwö iho � lww lvpìw nlkdv}qäowxn d +61:14:,0hw ìv d +617147,0hw � d +61:16<d/e, edorogdodl
whnlqwhwìehq d

�w&+T�, @ aw&+T�, .

]
T�

�W&,+T�>P, e,+P,gY� +61:174d,

�w&+T�, @ aw&+T�, .

]
Te

eW&,+T�>P, e,+P,gY� +61:174e,

nìsohwhn dgögqdn/ dkro d v}rnrww mhoùoìvlqn v}hulqw aw&+T�, d} V0hq ho�rðuw ihv}ÿowvìj1 D pävrgln
shuhpìuwìnihodgdw lqwhjuäohj|hqohwhl d +61:16<d/e, ìv +61:174d/e, hj|ehyhwìvh dodsmäq ðukdwön iho/
nlkdv}qäoyd pävrgln hvhwehq d +617147, ùvv}hiÿjjìvw lv=

�LL aw&+T�, .

]
T�

�W&,+T�>P, e,+P, gY� @
4

5
!&+T�, .

]
7

�W&,+T�>P�,!,+P�,gD��
+61:175,

eLL aw&+T�,�

]
T�

�W&,+T�>P, e,+P,gY� @
4

5
!&+T�,�

]
7

�W&,+T�>P�,!,+P�,gD��
= +61:176,

41 Phjmhj|}ìv= Kd qhp kho|hwwhvðwmÿn d +617147, ùvv}hiÿjjìvw/ dnnru

eLL aw&+T�,�

]
T�

�W&,+T�>P, e,+P, gY� @
4

5
!&+T�,�

]
7

�W&,+T�>P�,!,+P�, gD��
+61:177,

d nÿov�r wduwrpäq|ud yrqdwnr}ö hj|hqohw1
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61:1711 Ehov�r wduwrpäq|ud yrqdwnr}ö yhj|hv shuhpìuwìnihodgdwrn hvhwìq d +61:156, ìv d +61:15,
edorogdoäqdn ihokdv}qäoäväydo ðukdwö

x,+T, @

]
7
X,&+P�> T,!&+P�,gD��

�

]
T�

X,&+P>T, e& gY� T 5 Y� +61:178,

dodnedq nhuhvvÿn d} hopr}gxoävph}�rw/ dkro d !&+P�, v�xu�xvìjiÿjjyìq| d} lvphuhwohq1

61:1811 D +61:15,/ +61:17,/ +61:15:, ìv +61:15;,/ ydodplqw d +61:174d/e,/ +61:175, ìv +61:176,
hj|hqohwhn hj|ehyhwìvìe�ro/ dondopdvdq fvrsruwrvðwyd d nìv�reelhn nhgyììuw d} hj|hqohwhnhw/ d}

�L
4

5
#,+T�,�

]
7
#&+P�, �W&,+P�> T�,gD��

@ ��x,+T�,

eLL
4

5
!,+T�,�

]
7

�W,&+T�>P�,!&+P�,gD��
@ �w,+T�,

+61:179,

ydodplqw d}

e�L
4

5
#,+T�,�

]
7
#&+P�, �W&,+P�> T�, gD��

@ �x,+T�,

�LL
4

5
!,+T�, .

]
7

�W,&+T�>P�,!&+P�, gD��
@ �w,+T�,

+61:17:,

huhgpìq| nùyhwnh}ln1
D ihqwl lqwhjuäohj|hqohwhnehq d #&+P�,/ loohwyh d !&+P�, v�xu�xvìjiÿjjyìq|hn d} lvphuhwohqhn/

d} �W&,+P�>T�, pdjiÿjjyìq|/ ydodplqw d} ��x,+T�, hopr}gxoävph}�r/ ìv d �w,+T�, ihv}ÿowvìjph}�r
lvphuw iÿjjyìq|hn1 Kd qlqfv wduwrpäq|l whkhu/ dnnru �x,+T�, @ ax,+T�, d} V shuhpihoÿohwhq ho�rðuw
hopr}gxoävph}�r/ ìv �w,+T�, @ aw,+T�, d}d} d} V shuhpihoÿohwhq ho�rðuw ihv}ÿowvìjph}�r1

Nùyhwnh}ln d jrqgrodwphqhwe�ro/ krj| d pdjiÿjjyìq|w wduwdopd}ö lqwhjuäorndw i�rìhuwìnehq
nhoo yhqql/ wryäeed/ krj| d pdjiÿjjyìq|hn v}lqjxodulwävd pldww d ndsrww lqwhjuäohj|hqohwhn lv
v}lqjxoäulvdn1

D +61:179,� ìv +61:17:,� lqwhjuäohj|hqohwhn uhqguh d} hov�r shuhpìuhwìnihodgdw lqwhjuäohj|hq0
ohwhl ehov�r/ loohwyh nÿov�r wduwrpäq|ud1 D +61:179,2 ìv +61:17:,2 lqwhjuäohj|hqohwhn shglj d pävrgln
shuhpìuhwìnihodgdw lqwhjuäohj|hqohwhl xj|dqfvdn ehov�r/ loohwyh nÿov�r wduwrpäq|ud1

Yhj|hv shuhpìuhwìnihodgdwrn hvhwìq d} 81:141 v}dndv} hj|hv huhgpìq|hlqhn ihokdv}qäoävd
yh}hw fìoud1 Ho�rv}ùu ehov�r shuhpìuhwìnihodgdwud iruglwmxn d �j|hophw1 D #&+P�, � 3 yäodv}wäv
phoohww +61:15,0e�ro X&,+P�>T, v}lpphwulämäw lv nlkdv}qäoyd ìv äwqhyh}yh nìv�reelhn nhgyììuw hj|hv
lqgh{hnhw/ d}

x&+T, @

]
7
X&,+P�>T,!,+P�,gD��

.

]
T�

X&,+P>T, e,+P, gY� T 5 Y� +61:17;,

ho�räooðwäv nùyhwnh}ln1 D ihqwl hopr}gxoävph}�re�ro/ ylvv}dlgì}yh/ krj| d} Xu&+P>T, @ X&u+P>T,
hopr}gxoävph}�rkù} d Gu�&+P>T, ihv}ÿowvìjl whq}ru wduwr}ln/ pdmg hqqhn �j|hohpehyìwhoëyho
v}äpðwyd x&+T,0eöo d ihv}ÿowvìjhnhw

w�&+T, @

]
7
G�&,+P�> T,!,+P�, gD��

.

]
T�

G�&,+P>T, e,+P,gY� T 5 Y� +61:17<,

d ihv}ÿowvìjl whq}ru/ dkro

G�&,+P�>T, @ G,�&+P�>T, +61:183,

Yhj|ÿn ìv}uh/ krj| d +61:17;, ùvv}hiÿjjìv mreerogdoäq äooö hov�r lqwhjuäo ydoömäedq hj|v}hu�x uìwhj
srwhqfläomd/ ìv ðj| iro|wrqrvdq yäowr}ln/ kd d T srqw äwkdodg d} V ihoÿohwhq1 Nùyhwnh}�rohj d}
lvphuhwohq !,+P�, v�xu�xvìjiÿjjyìq| nùwhohv hohjhw whqql d}

ax&+T�, @

]
7
X&,+P�> T�,!,+P�, gD��

.

]
T�

X&,+P>T�, e,+P,gY� T 5 Y� +61:184,

hj|hqohwqhn1
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D T srqwehol q�+T, qrupäolvý ihoÿohwhohphq ìeuhg�r ihv}ÿowvìj d +61:17<, ihokdv}qäoäväydo
v}äpðwkdwö1 Ylvv}dðuyd d nìsohweh d +61:183,0eöo dG,�&+P�>T,0w/ pdmg nlkdv}qäoyd d +61:145d/e,
ìv d +61:14:, ùvv}hiÿjjìvhnhw

w&+T, @

]
7

�W&,+T>P�,!,+P�,gD��
.

]
T�

�W&,+T>P, e,+P,gY� T 5 Y� +61:185,

d ihv}ÿowvìjyhnwru1 D wryäeeldn d}w d nìugìvw yl}vjäomän/ krj|dq ylvhonhgln d w&+T, ihv}ÿowvìjyhn0
wru kd T$ T� ìv q�+T,$ q�+T�,1 D edorogdorq äooö w&+T, ihv}ÿowvìjyhnwruqdn q|loyäqydoödq d}
V|0q ho�rðuw aw&+T�, d kdwäuìuwìnuh1 D mreerogdorq äooö pävrgln/ d wduwrpäq|l lqwhjuäo iro|wrqrvdq
yäowr}ln/ kd T$ T� +plìuwB,1 D} hov�r/ d ihoÿohwl lqwhjuäo whnlqwhwìehq shglj d +61:16:d, nìsohw d
yäodv}1 Plqghqw ùvv}hyhwyh d} dgögln/ krj| d} lvphuhwohq !,+P�, v�xu�xvìjiÿjjyìq| nùwhohv hohjhw
whqql d

w&+T�
, @ �

4

5
!,+T�

, .

]
7

�W&,+T�
>P

�
,!,+P�

,gD��

.

]

T�

�W&,+T�
>P, e,+P,gY� T 5 Y�

+61:186,

hj|hqohwqhn lv1

61;1 J|dnruodwrn

814 Ljd}romd/ hoyìjh}yh d v}ÿnvìjhv irupäolv v}äpðwävrndw/ krj| d} d} hopr}gxoävph}�ryho
ndsfvrodwrv X&,+P>T, dodsphjrogäv nlhoìjðwl d +616154, gl�huhqfläohj|hqohwhw1

815 Pxwdvvd phj/ krj| whomhvÿo d +616164, hj|hqvýo|l hj|hqohw/ kd

�w&+P�
, @ �W&,+P�

>T, h,+T, =

816 Pxwdvvxn phj d +617153, ihokdv}qäoäväydo ìv d v}ÿnvìjhv lqwhjuäoävrn hoyìj}ìvìyho/
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816 +d, ìv +e, äeud

Hj|pävud phu�rohjhv ihoÿohwhn äowdo phjkdwäur}rww ìo loohwyh vdurnsrqw1

krj| d} 816 +d, ìv +e, äeuänrq yä}row hvhwhnehq

f&,+T�, @
4
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5
9997
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5
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:::8 �hv f&,+T�, @
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::::8

817 Ljd}romd/ hoyìjh}yh d v}ÿnvìjhvirupäolv v}äpðwävrndw/ krj| dT srqw iÿjjyìq|hnìqw whn0
lqwhww �Wg,+P>T, P 9@ T hopr}gxoävph}�r wìuirjdwl whukhoìv qìonÿol uxjdopdv äoodsrw d uxjdopdv
wìu whwv}�rohjhv Y� wduwrpäq|äedq ihowìyh/ krj| P 95 Y�1
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818 Pl lqgrnromd d +61814d/e, hj|hqohwhn ihqqäooäväqdn mrjrvväjäwB
819 Pxwdvvd phj/ krj| d} hj|v}hu�x uìwhj srwhqfläomd plqg d wìuehol plqg shglj d vðnehol

hvhwehq iro|wrqrv d shuhphq wùuwìq�r äwkdodgäv vruäq1
81: Pxwdvvd phj/ krj| d} nhww�rv uìwhj srwhqfläomd plqg d wìuehol plqg shglj d vðnehol

hvhwehq iro|wrqrv d shuhphq T� srqwmäq wùuwìq�r äwkdodgäv vruäq/ kd #,+T�, @ 31

Klydwnr}ävrn d} 81 Ihmh}hwkh}

41 Mdvzrq/ P1D10Pdlwl/ P10V|pp/ J1W1= Qxphulfdo elkduprqlf dqdo|vlv dqg vrph dssolfd0
wlrqv/ Lqwhuqdwlrqdo Mrxuqdo ri Vrolgv dqg Vwuxfwxuhv/ 6 +4<9:, 63<06651

51 Mdvzrq/ P1D10Pdlwl/ P1= Dq lqwhjudo htdwlrq irupxodwlrq ri sodwh ehqglqj sureohpv/ Mrxu0
qdo ri Hqjlqhhulqj Pdwkhpdwlfv/ 5 +4, +4<9;, ;60<61

61 Ul}}r/ I1M1= Dq lqwhjudo htxdwlrq dssurdfk wr erxqgdu| ydoxh sureohpv ri fodvvlfdo hodvwr0
vwdwlfv/ Txduwhuo| ri Dssolhg Pdwkhpdwlfv/ 58 +4<9:, ;60<81

71 Dopdqvl/ H1= Vxoo* lqwhjud}lrqh ghoo* htxd}lrqh gl�huhqwldoh 72? @ 3/ Dqqdol gl pdwhpdw0
lfd sxud hw dssolfdwd/ vhulhv LLL/ 5 +4;;:, 40841

81 Fuxvh D1W1= Qxphulfdo vroxwlrqv lq wkuhh glphqvlrqdo hodvwrvwdwlfv/ Lqwhuqdwlrqdo Mrxuqdo
ri Vrolgv dqg Vwuxfwxuhv/ 8 +4<9<, 458<045:71

91 Ulfdughood1 S1F1= Dq lpsuryhg lpsohphqwdwlrq ri wkh erxqgdu| lqwhjudo whfkqltxh iru wzr
glphqvlrqdo sureohpv/ Fduqhjlh0Phoorq Lqvwlwxwh ri Whfkqrorj|/ Slwwvexujk/ 4<:51

:1 Fuxvh D1W1= Dq lpsuryhg erxqgdu| lqwhjudo htxdwlrq phwkrg iru wkuhh glphqvlrqdo vwuhvv
dqdo|vlv/ Frpsxwhuv dqg Vwuxfwxuhv/ 7 +4<:7, :740:871

;1 Erlvvhqrw/ M1P10Odfkdw/ M1F10Zdwvrq/ M1R1= Hwxgh sdu htxdwlrqv lqwhjudohv g*xqh hsurq0
yhwwh F1W1481/ Uhyxh gh Sk|vltxh Dssoltxìh/ < +4<:7, 94409481

<1 Odfkdw/ M1F1= D ixuwkhu ghyhorsphqw ri wkh erxqgdu| lqwhjudo whfkqltxh iru hodvwrvwdwlfv/
Sk1G1 Wkhvlv/ Xqlyhuvlw| ri Vrxwkdpswrq/ 4<:81

431 Odfkdw/ M1F10Zdwvrq/ M1R1= H�hfwlyh qxphulfdo wuhdwphqw ri erxqgdu| lqwhjudo htxdwlrqv=
D irupxodwlrq iru wkuhh glphqvlrqdo hodvwrvwdwlfv/ Lqwhuqdwlrqdo Mrxuqdo iru Qxphulfdo
phwkrgv lq Hqjlqhhulqj/ 43 +4<:9, <<4043381

441 Fuxvh D1W10Ul}}r/ I1M1= D gluhfw irupxodwlrq dqg qxphulfdo vroxwlrq ri wkh jhqhudo wudq0
vlhqw hodvwrg|qdplf sureohp 41/ Mrxuqdo ri Pdwkhpdwlfdo Dqdo|vlv dqg Dssolfdwlrqv/ 55
+4<9;, 577058<1

451 Fuxvh D1W1= D gluhfw irupxodwlrq dqg qxphulfdo vroxwlrq ri wkh jhqhudo wudqvlhqw hodv0
wrg|qdplf sureohp 51/ Mrxuqdo ri Pdwkhpdwlfdo Dqdo|vlv dqg Dssolfdwlrqv/ 55 +4<9;,/
577058<1

461 Vzhgorz/ M1O10Fuxvh W1D1= Irupxodwlrq ri erxqgdu| lqwhjudo htxdwlrqv iru wkuhh glphq0
vlrqdo hodvwr0sodvwlf  rz/ Lqwhuqdwlrqdo Mrxuqdo ri Vrolgv dqg Vwuxfwxuhv : +4<:4, 49:6
049;41

471 Ulfdughood1 S1F1= Dq lpsohphqwdwlrq ri wkh erxqgdu| lqwhjudo htxdwlrq whfkqltxh iru
sodqh sureohpv ri hodvwlflw| dqg hodvwr0sodvwlflw|/ Sk1G1 Wkhvlv/ Fduqhjlh0Phoorq Xqlyhu0
vlw|/ Slwwvexujk/ 4<:61

481 Edqhumhh S1N10Pxvwrh J1J1= Erxqgdu| hohphqw phwkrgv lq wzr glphqvlrqdo sureohpv ri
hodvwr0sodvwlflw| Surf1 Lqw1 Frqi1 rq Uhfhqw Ghyhorsphqwv lq Erxqgdu| Hohphqw Phwkrg/
Vrxwkdpswrq Xqlyhuvlw|/ 4<:;/ 5;606331

491 Edqhumhh S1N10Fdwklh G1Q10Gdylhv W1J1= Wzr0/ dqg wkuhh glphqvlrqdo sureohpv ri hodvwr0
sodvwlflw|/ Ghyhorsphqwv lq Erxqgdu| Hohphqw Phwkrgv04/ hglwhg e| Edqhumhh/ S1N1/ Ds0
solhg Vflhqfh Sxeolvkhuv OWG/ Orqgrq/ 4<:</ 980<81

4:1 Iulw}/ M1=Sodqh zdyhv dqg vskhulfdo phdqv dssolhg wr sduwldo gl�huhqwldo htxdwlrqv/ Lqwhu0
vflhqfh Sxeolvkhuv/ Lqf1/ Qhz0\run Orqgrq/ 4<881

4;1 Jdohunlq/ E1J1= Ghwhuplqdwlrq ri vwuhvv dqg vwudlqv lq dq hodvwlf erg| e| phdqv ri wkuhh
ixqfwlrqv ^rurv} q|hoyhq`/ L}y1 Qdxwvkqr0Lvvo1 Lqvw1 Jlgu1 8/ 4<641

4<1 Oxulh/ D1L1= Rq wkh Wkhru| ri Olqhdu Gl�huhqwldo Htxdwlrqv zlwk Frqvwdqw Frh!flhqwv
^rurv} q|hoyhq`/ Wudqvdfwlrqv ri wkh Ohqlqjudg Lqgxvwuldo Lqvwlwxwh/ 91/ Vhfwlrq ri Sk|vlfv
dqg Pdwkhpdwlfv/ +4<6:,/ 64�691
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531 Prlvlo/ J1F1= Dvsxud vlvwhphoru gh hfxdwll fx ghulydwh sduwldoh olqhduh vl fx frh�flhqw
frqvwdqwl/ Exoo1 Vfl1Dfdg USU/ Vhu1D1/ 4 +4<7<, 40651

541 Gzljkw/ K1E1= Wdeohv ri Lqwhjudov dqg rwkhu Pdwkhpdwlfdo Gdwd/ Wkh Pdfploodq Frpsdq|/
Qhz\run/ 4<941

551 Vrpljoldqd/ F1= Vrsud o* htxloleulr gl xq frusr hodvwlfr lvrwursr/ Qxryr Flphqwr +6, 4:
473047;/ 5:505:9> 4; 4940499> 4

�
< ;70<3/ 5:;05;5> 53 4;404;8 +4;;804;;9,1

561 Kduwpdq/ F1= Wkh Vrpljoldqd lghqwlw| rq slfhzlvh vprrwk vxuidfhv/ Mrxuqdo ri Hodvwlflw|/
44 +4<;4, 73607561

571 Oxumh/ D1 L1= Wkhru| ri Hodvwlflw|/ Qdxnd/ Prv}nyd/ 4<:3 +rurv}xo,
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Whq}ruv}äpðwäv nduwì}lxv}l nrruglqäwduhqgv}huehq

D141 Ehyh}hwìv

D141411 D shuhphohp pögv}hu hj|hqohwhlqhn d} lurgdorpedq v}ìohvnùu�xhq kdv}qäodwrv mhoùoìv0
uhqgv}huehq wùuwìq�r ehpxwdwävd ihowìwhoh}l/ krj| d} roydvö lvphul d} lqgh{hv yhnwru0/ ìv whq0
}ruv}äpðwäv dodsmdlw1 D mhohq ùvv}hirjodoö qhp yäoodokdwmd iho � päu fvdn whumhghopl rnrneöo vhp
� krj| uìv}ohwhvhq wäuj|domd d} lqgh{hv yhnwru ìv whq}ruv}äpðwävw1 Uhäolv fìonìqw fvdn d}rq hv0
}nù}ùn ehpxwdwäväw whnlqwkhwmÿn/ dpho|hn ydoöedq ihokdv}qäoävud nhuÿoqhn d shuhphohp pögv}hu
lvphuwhwìvh vruäq1 H} rneöo dgögödq hov�rvruedq nduwì}lxv}l nrruglqäwduhqgv}huuh nruoäwr}}xn d
�j|hophw1 D wìpdnùu luäqw ìughno�rg�rn �j|hopìw ìughphv ihokðyql d} ^4` nùq|yuh/ loohwyh d ^5`
wdqnùq|y iÿjjhoìnìuh1

D141511 D mhohq ùvv}hirjodoöw ro| pögrq nlvìuhowÿn phj ùvv}häooðwdql/ krj| vhjðwvh d} roydvöw
d} lqgh{hv mhoùoìvuhqgv}huehq wùuwìq�r pxqnäkr} v}ÿnvìjhv dodslvphuhwhn plho�reel phjv}hu}ìvì0
ehq1 H}w kðydwrww vhjðwhql d nduwì}lxv}l nrruglqäwduhqgv}huehq whnlqwhww yhnwrurn ìv whq}rurn
hopìohwìu�ro dgrww äwwhnlqwìv dpho| pdjäedq irjodomd d yhnwrudojheud ìv dqdoð}lv plqgd}rq hoh0
phlqhn lvphuwhuwìvìw dpho|uh d phjho�r}�r v}ùyhjuìv}hnehq klydwnr}äv wùuwìqln1

D151 D} ùvv}hjh}ìvl nrqyhqflö

D151411 Mhoùomh uhqguh d�� / |� ìv e� +l @ 4> 5> 6, hj| käurplvphuhwohqhv hj|hqohwuhqgv}hu hj|ÿw0
wkdwölw/ lvphuhwohqhlw ìv mreerogdoäw1 D} ùvv}hjh}ìv v}lpeöoxpäw dondopd}yd

�[
�'�

d�� |� @ e� l @ 4> 5> 6 +D1514,

d} hj|hqohwuhqgv}hu wùpùu dodnmd1 D ihqwl nìsohwehq d} lvpìwhow/ ydj| päv hoqhyh}ìv v}hulqw
nhww�rv lqgh{hn v}hulqw ùvv}hjh}ql nhoo1 Wryäeel mhoùoìvehol hj|v}hu�xvùgìv ìukhw�r ho/ kd hokdj|mxn
d} ùvv}hjh}ìv v}lpeöoxpäw

d�� |� @ e� +D1515,

dkrolv v}deäo|nìqw irjdgwxn ho/ krj| d nhww�rv ydj| qìpd lqgh{hn ho�rirugxoävd hvhwìq hj|w�ro
käurplj ùvv}hjh}ql nhoo1 Prqgrwwdn dodsmäq d m lqgh{hw ùvv}hjh}�r lqgh{qhn lv v}rnäv qhyh}ql1
D} +D1515, nìsohwehq phjmhohq�r pävln/ ùqpdjäedq äooö � ydj|lv qhp nhww�r}ùww � lqgh{ d}d} d} l
lqgh{ xj|dqfvdn d} 4/ 5 ìv 6 ìuwìnhnhw yhkhwl iho1 Plyho qlqfv säumd � plqghq hj|hv wdjedq fvdn
hj|v}hu irugxo ho�r � v}dedg lqgh{ d qhyh1

Ihqwlhn dodsmäq d} ùvv}hjh}ìvl nrqyhqflö v}deäo|d d nùyhwnh}�rnìsshq irjdopd}kdwö phj1
Dplnru hj| odwlq dovö lqgh{ nìwv}hu v}huhsho hj| nlihmh}ìvehq � d}d} nhww�rv/ qìpd ydj| ùvv}hjh}�r
lqgh{ irugxo ho�r � dnnru d nlihmh}ìv ìuwình d}rq käurp wdj ùvv}hjh dpho| d} lqgh{hn 4/ 5 ìv 60do
wùuwìq�r kho|hwwhvðwìvìyho dgögln1 Ðj| sìogäxo

h&& @ h�� . h22 . h�� +D1516d,

ydj|

d,e, @ d�e� . d2e2 . d�e� = +D1516e,

Q|loyäqydoö d} lv/ krj| d} ùvv}hjh}ìvl nrqyhqflö dondopd}ävd vruäq d} lqgh{ wìq|ohjhv ehw�xmhoh
qlqfv kdwävvdo d} huhgpìq|uh1 Pävnìqw irjdopd}yd d qìpd lqgh{hn äwqhyh}khw�rn= d,e, @ d&e& @
d�e�1

4
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D151511 Vrn hvhwehq d v}dedg ìv ùvv}hjh}�r lqgh{ fvdn d} 4 ìv 5 ìuwìnhnhw yhkhwl iho1 D
v}dedg lqgh{hn ìv d} ùvv}hjh}ìvl nrqyhqflö q|ýmwrwwd ðuävehol hj|v}hu�xvìj phjwduwävd ìughnìehq
phjäoodsrgxqn deedq/ krj| d jùuùj ehw�xyho mhoùow lqgh{hn ìuwình fvdn 4 ìv 5 ohkhw1 D

fq

nlihmh}ìv ìuwình sìgäxo d � v}dedg lqgh{ ìuwìnìw�ro iÿjj�rhq f� ydj| f2 ìv

d)e) @ d�e� @ d�e� . d2e2

dpl d}w lv wÿnuù}l krj| d jùuùj qìpd lqgh{hn lv äwqhyh}khw�rn1

D161 D Nurqhfnhu iÿjjyìq| ìv d shupxwäflöv v}lpeöoxp

D161411 D Nurqhfnhu iìoh ghowd iÿjjyìq|w d

��� @

+
3 l 9@ m

4 l @ m
l> m 5 4> = = = >6 = +D1614,

hj|hqohw ìuwhoph}l1 Yhj|ÿn ìv}uh/ krj| dNurqhfnhu iÿjjyìq| nlohqf hohpìw päwul{ed irjodoyd
d} hj|vìjpäwul{rw ndsmxn= 5

7 ��� ��2 ���
�2� �22 �2�
��� ��2 ���

6
8 @

5
7 4 3 3

3 5 3
3 3 6

6
8

dkro � d v}rnävrv pögrq � d} hov�r lqgh{ d vrurndw/ d pävrgln lqgh{ shglj d} rv}orsrndw v}äpoäomd1
D gh�qlföeöo d} lv nùyhwnh}ln/ krj| d Nurqhfnhu v}lpeöoxp v}lpphwulnxv d} lqgh{säumd
whnlqwhwìehq d}d} ihqqäoo d ��� @ ��� hj|hqohw1

D

��� e� @ ��� e� . ��2 e2 . ��� e� +D1615,

nlihmh}ìv ìuwình dNurqhfnhu iÿjjyìq| +D1614, dodwwl ìuwhoph}ìvìe�ro dgögödq d} l lqgh{ ìuwìnìw�ro
iÿjj1 Mhoùomh L d} l lqgh{ dnwxäolv ìuwìnìw1 H} hj|ehq mhoùoìvehol phjäoodsrgäv lv plyho d wryäe0
eldnedq ydodpho| odwlq lqgh{ uùj}ðwhww ìuwìnìw � h} whupìv}hwv}hu�xhq d} 4/5 ìv 6 v}äprn hj|lnh
� qdj|ehw�xyho mhoùomÿn1 Q|loyäqydoö/ krj|

�U� e� @

;A?
A=
e� kd L @ 4

e2 kd L @ 5

e� kd L @ 6

=

Nùyhwnh}ìvnìss

�U� e� @ eU

ydj|shglj � plyho d L d} 4/5 ìv 6 v}äprn eäupho|lnh ohkhw �

��� e� @ e� = +D1616,

Pävnìqw irjodpd}yd d e� ìv d ��� v}ru}dwd d} ùvv}hjh}ìv pldww hj|hqìuwìn�x d e� lqgh{ìqhn l0uh
wùuwìq�r fvhuìmìyho ìv d Nurqhfnhu iÿjjyìq| hokdj|äväydo1 Huuh d wxodmgrqväjäud whnlqwhwwho d
Nurqhfnhu iÿjjyìq|w lqgh{kho|hwwhvðw�r rshuäwruqdn lv v}rnäv qhyh}ql1

D161511 D} 4/5/6 v}äprneöo nìs}hww v}äpkäupdvrndw � h}hn qhp ihowìwohqÿo wduwdopd}}än
plqgkäurp hpoðwhww v}äprw � d} doäeeldn v}hulqw fvrsruwrvðwmxn=

41 D v}äpkäupdv säurv shupxwäflö/ kd d v}äprn nÿoùqeù}�rhn ìv d v}äpkäupdv roydvdwd öud0
pxwdwö mäuäväydo hoohqwìwhv ihowìyh/ krj| d v}äpkäupdv hov�r v}äpäw whnlqwmÿn nh}g�rsrqw0
qdn d} D14 äeuäq yä}row edorogdol nùuùq1

51 D v}äpkäupdv säudwodq shupxwäflö/ kd d v}äprn nÿoùqeù}�rhn ìv d v}äpkäupdv ho�r}�rhn
v}hulqwl roydvdwd öudpxwdwö mäuäväydo hj|h}�r1

61 D v}äpkäupdv qhp shupxwäflö/ kd d ehqqh irjodow v}äprn qhp nÿoùqeù}qhn hj|pävwöo
+so1= 445,1
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�

2 �

�

� !

D14 äeud

D shupxwäflöv v}lpeöoxp lqgh{hlw v}hpoìowhw�r nùuùn

Q|loyäqydoö/ krj| d} lmn lqgh{käupdv ydj| shupxwäflömd/ ydj| shglj qhp shupxwäflömd d}
4/5 ìv 6 v}äprnqdn1

D} h��& shupxwäflöv v}lpeöoxp ìuwhoph}ìvh d ihqwlhn ihokdv}qäoäväydo d nùyhwnh}�r pögrq
dgkdwö phj=

h��& @

;A?
A=

4 kd +lmn, säurv shupxwäflö/ d}d} +4/5/6,/ +5/6/4, ydj| +6/4/5,
�4 kd +lmn, säudwodq shupxwäflö/ d}d} +4/6/5,/ +6/5/4, ydj| +5/4/6,
3 kd +lmn, qhp shupxwäflö

+D1617,

Ohj|hq prvw lmn hj| ro|dq lqgh{käupdv dpho|uh l 9@ m 9@ n1 D} l/ m ìv n lqgh{hn vruuhqg0
fvhuìlqhn kdwävd d shupxwäflöv v}lpeöoxp ìuwìnìuh prvw lv d} lqgh{hnhw ihowÿqwhw�r nùu vhjðw0
vìjìyho wlv}wä}kdwö1 Kd d vruuhqgfvhuìnnho dgögö ým � sìogäxo mnl � lqgh{käupdv d nh}g�r m

lqgh{w�ro öudpxwdwö mäuävvdo hoohqwìwhv luäq|edq roydvkdwö oh d nùuu�ro/ dnnru d vruuhqgfvhuh qlqfv
kdwävvdo d shupxwäflöv v}lpeöoxp ìuwìnìuh/ d}d}

h��& @ h�&� @ h&�� = +D1618,

Kd d vruuhqgfvhuìyho ndsrww ým lqgh{käupdv roydvdwd öudpxwdwö mäuäväydo hj|h}�r/ dnnru d shu0
pxwäflöv v}lpeöoxp ho�rmhohw yäow=

h��& @ �h��& @ �h�&� @ �h&�� = +D1619,

V}rnäv d nùuùq hj|päv phoohww äooö lqgh{hnhw v}rpv}ìgrv lqgh{hnqhn qhyh}ql1 D ihqwl hvhwehq lm/
mn ìv nl d v}rpv}ìgrv lqgh{hn1 Hqqhn d irjdorpqdn vhjðwvìjìyho d} +D1619, hj|hqohw wduwdopd ýj|
lv phjirjdopd}kdwö/ krj| d v}rpv}ìgrv lqgh{hn fvhuìmh d shupxwäflöv v}lpeöoxp ho�rmhoyäowäväw
huhgpìq|h}l1

D nùuÿomäuävl ìuwhohp lqgh{vruuhqg fvhuìn vruäq wùuwìq�r phj�ru}ìvh hj|xwwdo d}w mhohqwl/ krj|
d} ým lqgh{vruuhqg ^säurv` isäudwodqj shupxwäflö pdudg kd d} huhghwl lqgh{vruuhqg ^säurv`
isäudwodqj yrow1

D nùuÿomäuävl ìuwhohp lqgh{vruuhqg fvhuìn vruäq wùuwìq�r phjyäowr}ävd h}}ho v}hpehq d}w mh0
ohqwl/ krj| d} ým lqgh{vruuhqg ^säurv` isäudwodqj shupxwäflö kd d} huhghwl lqgh{vruuhqg ^säudw0
odq` isäurvj yrow1

41 Phjmhj|}ìv= D shupxwäflöv v}lpeöoxp lqgh{käupdväedq yìjuhkdmwrww eäuplo|hq lq0
gh{fvhuh vruäq ìuwhohpv}hu�xhq dondopd}ql nhoo d} +D1618, ìv +D1619, nìsohwhnhw klv}hq d} äowdoäqrv
dodnedq ðuw hj|hqohwhn wudqv}irupäflömd vruäq qhp v}rnäv nlðuql d} lqgh{hn wìq|ohjhv ìuwìnhlw1

51 Phjmhj|}ìv= Oäwwxn ihqwhee/ krj| d shupxwäflöv v}lpeöoxp v}rpv}ìgrv lqgh{hlqhn
fvhuìmh ho�rmhoyäowävw huhgpìq|h}1 D} lo|hq wxodmgrqväjý lqgh{hv phqq|lvìjhnhw dev}roxw ihughv}0
lpphwulnxv remhnwxprnqdn v}rnäv qhyh}ql1

D161611 D} doäeeldnedq phjpxwdwmxn/ krj|

hR^o hr|o @ �Rr �^| � �R| �^r @

���� �Rr �R|
�^r �^|

���� = +D161:,

Yhj|ÿn ìv}uh/ krj| d} hj|hqohw mreerogdoäq äooö ghwhuplqäqv nlihmwìvh d nù}ìsv�r uìv}w dgmd1 Huuh
ydoö whnlqwhwwho hojhqg�r d edorogdo ìv d nù}ìsv�r uìv} hj|hqo�rvìjìw ljd}roql1
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Ohj|hq d s/ t/ v ìv w uùj}ðwhww d}d} s @ S / t @ T/ v @ V ìv w @ W dkro d} D16141 v}dndv}
xwrovö ehnh}gìvìyho ùvv}kdqjedq odwlq qdj|ehw�xn mhoùoln d uùj}ðwhww lqgh{hnhw1 D} u v}hulqwl
ùvv}hjhnhw nlðuyd ndsmxn/ krj|

h�'o h7Ao @ h�'� h7A� . h�'2 h7A2 . h�'� h7A� =

D shupxwäflöv v}lpeöoxp }ìuxv kd d} lqgh{käupdvd qhp shupxwäflö1 Nùyhwnh}ìvnìss d ihqwl
hj|hqohw mreerogdoäq fvdn hj| wdj pdudg phj/ d}d}

h�'o h7Ao @ h�'u h7Au

dpho|ehq d} O0qhn nÿoùqeù}qlh nhoo d S / T/ V ìv W lqgh{hnw�ro1 D mreerogdorq äooö nlihmh}ìv
ìuwình
+d, 4 kd S @ V 9@ T @ W

+e, �4 kd S @ W 9@ T @ V

+f, 3 kd vhp +d, vhp +e, qhp whomhvÿo1
Nùqq|�x hoohq�rul}ql/ nlkdv}qäoyd d Nurqhfnhu v}lpeöoxp ìuwhoph}ìvìw/ krj| d

��7�'A � ��A �'7

nÿoùqevìjqhn xj|dqh} d} ìuwìnnìv}ohwh1
41 Phjmhj|}ìv= D} +D161:, nìsohw edorogdod nìw shupxwäflöv v}lpeöoxp ro|dq v}ru}dwd dkr0

olv hj|0hj| lqgh{ plqgnìw shupxwäflöv v}lpeöoxpedq d}rqrv1 Pävnìqw irjdopd}yd ýj| ndskdwö
phj d} +D161:, edorogdod d}

hR^, hr|6

v}ru}dweöo/ krj| d} o ìv p lqgh{hnhw ùvv}hhmwmÿn1 D} lqgh{ùvv}hhmwìv p�xyhohwìw nrqwudnflöqdn

qhyh}ln1

D161711 Lvpìwhow nrqwudnflöydo ìv d} +D161:, nìsohw nù}ìsv�r uìv}ìqhn ihokdv}qäoäväydo ndsmxn/
krj|

hR^o hr^o @ 5�Rr +D161;,

ìv

hR^o hR^o @ 5�RR @ 6$ = +D161<,

D171 D ghwhuplqäqv

D171411 Whnlqwvÿn d}

d @

������
d�� d�2 d��
d2� d22 d2�
d�� d�2 d��

������ @ md6?m +D1714,

ghwhuplqäqvw1 D} h��& shupxwäflöv v}lpeöoxp +D1617, dodwwl ìuwhoph}ìvìqhn ihokdv}qäoäväydo ìv
d yrqdwnr}ö ùvv}hjhn hj|lghm�x nlðuäväydo qhp qhkì} hoohq�rul}ql/ krj|

d @ hR^o d�R d2^ d�o @ hR^o dR� d^2 do� = +D1715,

D} ^d�R d2^ d�o` idR� d^2 do�j hohphn nù}ÿo nludjdgrww whwv}�rohjhv nhww�r odwlq lqgh{hlqhn ihof0
vhuìoìvh ho�rmhoyäowävw huhgpìq|h}/ plyho h} d p�xyhohw d ghwhuplqäqv nìw ^vruäqdn` irv}orsäqdnj
fvhuìmìyho hj|hqìuwìn�x1 D shupxwäflöv v}lpeöoxp wxodmgrqväjdlw ihokdv}qäoyd � d qìpd s lq0
gh{ t0ud loohwyh d qìpd t lqgh{ s0uh wùuwìq�r hj|lghm�x fvhuìmìyho ìv d} +D1715, nlkdv}qäoäväydo �
ndsmxn sìogäxo/ krj|

hR^o d�^ d2R d�o @ hR^o d2R d�^ d�o @ h^Ro d�R d2^ d�o @ �d

ydj| dpl xj|dqd}/ krj|

�d @ hR^o d2R d�^ d�o =
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Ylvv}dlgì}yh/ krj| h2�� @ �4 d} xwöeel hj|hqohw äwðukdwö d

h2��d @ hR^o d2R d�^ d�o

dodned/ dkrqqdq d} l/ m ìv n ehw�xnhw kho|hwwhvðwyh d 5/ 4 ìv 6 v}äprn kho|ìuh d}

h��&d @ hR^o d�R d�^ d&o +D1716d,

huhgpìq| nùyhwnh}ln1 Srqwrvdq xj|dqðj| ljd}rokdwö/ krj|

h��&d @ hR^o dR� d^� d&o +D1716e,

V}rur}}xqn äw d +D=7=6,� hj|hqohwhw h��&0ydo ìv kdv}qäomxn nl � lmn0w jrqgroyd stu kho|ìuh � d}
+D161<,0hw=

d @ md6?m @
4

6$
h��&hR^o d�R d�^ d&o = +D1717,

H} d} huhgpìq| � dplqw d} d nùyhwnh}�r v}dndv}edq nl irj ghuÿoql � d} dgmxqjäowdn vhjðwvìjìyho
dgmd phj d} d ghwhuplqäqv ìuwìnìw1

D171511 Yl}vjäomxn phj d}

hU�& h�^od�^ d&o

dodný v}ru}dwrndw1 D }ìuxvwöo nÿoùqeù}�r wdjrn äwwhnlqwkhw�rvìjh ìughnìehq ohj|hq

L 9@ M 9@ N �hv S 9@ T 9@ U

dkro d}w lv ihowhvv}ÿn � qh ihohgmÿn/ krj| d odwlq qdj|ehw�xn whwv}�rohjhv gh uùj}ðwhww lqgh{hn
� plyho h} qhp vìuwl d} äowdoäqrvväjrw/ krj| d} LMN ìv STU lqgh{vruuhqg hj|duäqw säurv
shupxwäflö1 D} lqgh{äwuhqgh}ìvvho dgögö ùvv}hv ohkhw�rvìjhw nlkdv}qäoyd yìjÿo lv d}

hU�& h�^od�^ d&o @ da' dg- . dg- da' � da- dg' � dg' da- @ 5 +da' dg- � da- dg',
+D1718,

ydj| dpl xj|dqd} d}

DR� @
4

5$
h��& hR^od�^ d&o +D1719,

huhgpìq|w ndsmxn/ dkro DR� d} d�R hohpkh} loohwyh d s0ln vrukr} ìv l0ln rv}orskr} wduwr}ö ho�rmhohv
doghwhuplqäqv/ päv qìyhq dgmxqjäow1 Kd sìogäxo S @ 5 ìv L @ 6 dnnru M @ 4/ N @ 5 ìv T @ 6/
U @ 4 dplyho d} +D1718,0e�ro

D2� @ d�� d2� � d�� d2�

nùyhwnh}ln ìv h} d nlihmh}ìv d kdupdgln vru pävrgln hohpìkh} wduwr}ö ho�rmhohv doghwhuplqäqv1
D} +D1717, ìv +D1719, hj|ehyhwìvìe�ro d}

d @ md6?m @
4

6
d�RDR� @

4

6
+d�RDR� . d2RDR2 . d�RDR�,

@
4

6
+d��D�� . d�2D2� . d��D��,

nìsohw dgögln/ dkro d} dURDRU loohwyh d} d�� D�� ùvv}hjhn uhqguh d} d ghwhuplqäqv nlihmwìvhl d}
L0ln vru loohwyh S 0ln rv}ors v}hulqw1

D171611 D} +D1718, ùvv}hiÿjjìv vhjðwvìjìyho dodnðwyd d} drRDR� v}ru}dwrw d}

drRDR� @ drR
4

5$
h��& hR^od�^ d&o @

4

5
h��& hR^o drRd�^d&o� ~} �

huhgpìq| nùyhwnh}ln/ dkro d phjmhoùow uìv} d} +D1716d, hj|hqohw v}hulqw hr�& d ìv ðj|

drRDR� @
4

5
h��&hr�& d =

Nlkdv}qäoyd d} +D161;, ùvv}hiÿjjìvw hj|v}hu�xvðwìv ìv uhqgh}ìv xwäq lqqhq d

drRDR� @ d �r� +D171:d,
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yìjv�r dodn dgögln1 Xj|dqðj| pxwdwkdwö nl � d irupäolv ljd}roävw d} D17 j|dnruodwud kdj|mxn
�/ krj|

dRrD�R @ d �r� = +D171:e,

Q|loyäqydoö d} xwöeel nìw hj|hqohw dodsmäq/ krj| d} drR v}äpnlohqfhv äowdo phjkdwäur}rww käurp0
v}ru käupdv päwul{ � ydj| d uùylgvìj ìv wryäeel v}ökdv}qäodw nhgyììuw d} drR päwul{ � lqyhu}h
d}

d3�R� @
DR�

d
+D171;,

pögrq v}äpðwkdwö1

D171711 D} d�6 ìv e6, päwul{rn f�, v}ru}dwd d

f�, @ d�6 e6, +D171<,

dodnedq ðukdwö iho1 D f�, päwul{ ghwhuplqäqvd d} +D1715, nìsohw ìuwhohpv}hu�x dondopd}äväydo
dgögln=

f @ mf6?m @ hR^o fR� f^2 fo� =

D} +D171<, nìsohw kho|hwwhvðwìvìyho ìv d qìpd lqgh{hn dondopdv äwqhyh}ìvìyho nùyhwnh}ln/ krj|

f @ hR^o dR�e�� d^�e�2 do&e&� @

@ hR^o dR� d^� do&� ~} � e�� e�2 e&�

dkro d phjmhoùow uìv} d} +D1716e,0e�ro kho|hwwhvðwkhw�r=

f @ d h��& e�� e�2 e&� =

D} +D1715, nìsohwhw pävrgv}ru lv ihokdv}qäoyd

f @ d e +D17143,

d yìjv�r huhgpìq|1 V}dydnedq= nìw käurpv}ru käupdv päwul{ v}ru}dwäqdn ghwhuplqäqvd d
päwul{rn ghwhuplqäqvdlqdn v}ru}dwd1 H} d} huhgpìq| d ghwhuplqäqvrn v}ru}ävwìwhoh qìyhq lv0
phuhwhv1

D181 Nduwì}lxv}l nrruglqäwduhqgv}hu

D181411 D} D15 äeud hj| hj|hqhvyrqdoý ghuìnv}ùj�x nduwì}lxv}l nrruglqäwduhqgv}huw v}hpoìo0
whw1 D} D1410D17 v}dndv}rnedq lvphuwhwhww lqgh{hv mhoùoìvpög ho�rq|hlqhn nlkdv}qäoävd ìughnìehq
d nrruglqäwdwhqjho|hn phqwìq pìuw nrruglqäwändw � h}hn d nrruglqäwduhqgv}hu R ruljömäwöo
pìuw ho�rmhohv wäyroväjrn � d}

{ @ {� | @ {2 } @ {� +D1814,

pögrq mhoùomÿn1 D} hj|hv nrruglqäwdwhqjho|hn sr}lwðy luäq|dlw nlmhoùo�r

l @ l� m @ l2 n @ l� +D1815,

hj|vìjyhnwrurndw eä}lvyhnwrurnqdn qhyh}}ÿn1 Yhj|ÿn ìv}uh/ krj| d yä}row nrruglqäwduhqgv}hu
mreevrgudwý/ plyho d}R ruljökr} nùwùww käurp eä}lvyhnwruD/ E ìv F yìjsrqwmdl äowdo nlihv}ðwhww
ìv d sdsðu vðnmäedq ihny�r käurpv}ùj � d} R srqw d sdsðu vðnmd pùjùww ihnv}ln � D/ E/ F
nùuÿomäuävl ìuwhoph öudpxwdwö mäuäväydo hoohqwìwhv1
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D15 äeud

Mreevrgudwý nduwì}lxv}l nrruglqäwduhqgv}hu

D181511 D käurppìuhw�x wìu S srqwmäqdn d} R ruljöud yrqdwnr}wdwrww u�� kho|yhnwrud

u�� @ {& l&

dodný/ d}d}
Cu��

C{&
@ l& =

D} xwöeel hj|hqohw huhgpìq|ìw ýj| whnlqwkhwmÿn/ krj| d} l& yhnwrurn hj| ornäolv eä}lvw ihv}ðwhqhn
nl d S srqwedq1 Plyho h} d ornäolv eä}lv d nduwì}lxv}l nrruglqäwduhqgv}hu plqghq hj|hv srqwmäedq
d}rqrv qlqfv ìuwhoph nÿoùqevìjhw whqql d} hj|hv ornäolv eä}lvrn nù}ùww1

D181611 D} l& eä}lvyhnwrurn hj|pävud nùofvùqùvhq phu�rohjhv/ mreevrgudwý/ olqhäulvdq iÿjjhwh0
ohq yhnwrukäupdvw donrwqdn wryäeeä ml&m @ 41 Nùyhwnh}ìvnìss ihqqäooqdn d}

lR � l^ @ �R^ +D1816,

ìv

lR � l^ @ hR^r lr +D1817,

hj|hqohwhn/ dkro d vndoäulv v}ru}ävw lww ìv wryäeeldnedq d srqw/ d yhnwruläolv v}ru}ävw shglj d
v}rnävrv nhuhv}w mhoùol1 D} +D1817, hj|hqohw ìv d} lo eä}lvyhnwru vndoäulv v}ru}dwäw nìsh}yh �
nlkdv}qäoyd hnù}ehq d} +D1816,0dw ìv d Nurqhfnhu iÿjjyìq| lqgh{kho|hwwhvðw�r wxodmgrqväjäw � d

+lR � l^, � lo @ ^ lR l^ lo ` @ hR^r lr � lo @ hR^r �ro @ hR^o +D1818,

huhgpìq|w ndsmxn d eä}lvyhnwrurn yhj|hv v}ru}dwäud1

D181711 Mhoùomh xR ìv y^ d} x ìv y yhnwrurn nrruglqäwdluäq|ý ùvv}hwhy�rlw d ehyh}hwhww ghuìn0
v}ùj�x nduwì}lxv}l nrruglqäwduhqgv}huehq +ydj| uùylghq GNNU0ehq,1 Q|loyäqydoö/ krj|

x @ xR lR �hv y @ y^ l^ =

D x ìv y yhnwrurn vndoäulv v}ru}dwd +D1816, nlkdv}qäoäväydo d}

x � y @ xRy^ lR � l^ @ xRy^ �R^ @ xRyR @ x^y^ +D1819,

dodnedq ðukdwö iho1 Xj|dqlo|hq pögrq ndsmxn d} +D1817, ihokdv}qäoäväydo/ krj|

z @ zr�~}� lr @ x� y @ xRy^ lR � l^ @ hR^r xRy^� ~} � lr +D181:,

dkro d} lr yhnwrurn olqhäulv iÿjjhwohqvìjh pldww d phjmhoùow uìv}hn xj|dqfvdn hj|hqo�rhn hj|päv0
vdo=

zr @ hR^r xRy^ = +D181;,

Whj|ÿn iho/ krj| d nù}ùv srqwkr} nùwùww x/ y ìv z yhnwrurnqdn qlqfv nù}ùv vðnmd1 D käurp
yhnwru yhj|hv v}ru}dwd d} +D181:, nìsohw dodsmäq d}

+x� y, �z @ +hR^r xRy^ lr, � +zolo, @ hR^r xRy^zo �ro @ hR^o xRy^zo +D181<,
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D16 äeud

Nù}ùv ruljömý hoirujdwrww GGNU0hn

pögrq v}äpðwkdwö1 Ylvv}dlgì}yh d} +D1715, nìsohwhw � xR d�R0qhn/ y^ d2^0qdn ìv zo d�o0qhn ihoho
phj � d}rqqdo dgögln/ krj|

+x� y, �z @

������
x� x2 x�
y� y2 y�
z� z2 z�

������
d}d} d} xR/ z^ ìv zo ùvv}hwhy�rn äowdo donrwrww ghwhuplqäqv ìuwình phjhj|h}ln d} +D181<, dodwwl
yhj|hv v}ru}dwwdo1

D191 Nrruglqäwd0wudqv}irupäflön

D191411 D} D16 äeud nìw nrruglqäwduhqgv}huw v}hpoìowhw1 D} hov�r/ loohwyh yhvv}�rwohq nr0
ruglqäwduhqgv}hu phjhj|h}ln d} D15 äeuäq yä}row GNNU0ho1 D pävrgln ydj| yhvv}�rv GNNU
ruljömd hj|ehhvhln d yhvv}�rwohq GNNU ruljömäydo/ d yrqdwnr}ö nrruglqäwändw ìv eä}lvyhnwrurndw
shglj/ dplqw huuh d v}ökdv}qäodw lv xwdo/ yhvv}�ryho mhoùow ehw�xn d}rqrvðwmän= {&� ìv l&� d nr0
ruglqäwän ìv eä}lvyhnwrurn mhoùoìvh1 H}w d mhoùoìv0 ehol phjäoodsrgävw nìv�ree lv phjwduwmxn/
dphqq|lehq d yhvv}�ryho mhoùow phqq|lvìjhn äowdoäedq d yhvv}�rv nrruglqäwuhqgv}huehq whnlqwhw0
whn1Yhj|ÿn ìv}uh krj| d nù}ùv ruljö nùuÿol irujdwävvdo eäupho|ln nrruglqäwuhqgv}hu ihgìveh
kr}kdwö d pävlnndo1 H}w d idmwd wudqv}irupäflöw nrruglqäwd irujdwävqdn irjmxn qhyh}ql1 Lww
ìv wryäeeldnedq �j|hopÿqnhw hj|ho�ruh fvdn d nrruglqäwd irujdwävud nruoäwr}}xn1

D191511 D S srqw u�� kho|yhnwrud plqgnìw nrruglqäwduhqgv}huehq phjdgkdwö=

u�� @ {& l& @ {,� l,� = +D1914,

Pävnìqw irjdopd}yd d} u�� kho|yhnwru

^{�> {2> {� ` ydj| ^{�� > {2� > {�� `

iÿjjyìq|ìqhn whnlqwkhw�r dkro

{& @ {&+{�� > {2� > {��, �hv ylv}rqw {,� @ {,�+{�> {2> {�, =

Plyho d kho|yhnwru gl�huhqfläokdwö d kho|nrruglqäwän v}hulqw d} +D1914,0e�ro nùyhwnh}ln/ krj|

l& @
Cu��

C{&
l,� @

Cu��

C{,�
+D1915,

dkrqqdq d oäqfv}deäo| dondopd}äväydo d

l& @
Cu��

C{&
@

Cu��

C{,�

C{,�

C{&
l,� @

Cu��

C{,�
@

Cu��

C{&

C{&

C{,�

ydj| dpl xj|dqd} d

l& @ l,�
C{,�

C{&
l,� @ l&

C{&

C{,�
= +D1916,

huhgpìq|w ndsmxn1



D191 NRRUGLQÄWD0WUDQV]IRUPÄFLÖN <

D191611 D ihqwl nìsohwhn d eä}lvyhnwrurn wudqv}irupäflöv v}deäo|dl/ dkrolv � dplqw duuöo
^lo� ` iloj0ho wùuwìq�r äwv}ru}ävvdo ìv d Nurqhfnhu v}lpeöoxp lqgh{kho|hwwhvðw�r wxodmgrqväjäqdn
nlkdv}qäoäväydo pdmg d} ^u�` iuj v}dedg lqgh{ ^o�0uh` in0udj wùuwìq�r äwqhyh}ìvìyho phj ohkhw
j|�r}�rgql � ihqqäoo/ krj|

l& � l,� @ d&,� @
C{,�

C{&
@ frv+l&> l,�, �hv l,� � l& @ d,�& @

C{&

C{,�
@ frv+l,� > l&, = +D1917,

D} d&,� loohwyh d,�& päwul{rndw d ihqwl hj|hqohw ìuwhoph}l1 Q|loyäqydoö/ krj|

d&,� @ d,�& = +D1918,

D} d&,� ìv d,�& vhjðwvìjìyho d eä}lvyhnwrurn +D1916, wudqv}irupäflöv v}deäo|d d}

l& @ d&,� l,� l,� @ d,�& l& +D1919,

dodnedq ðukdwö iho1 Nùqq|�x hoohq�rul}ql +D1914, ihokdv}qäoäväydo/ krj| d nrruglqäwän xj|dqlo|hq
pögrq wudqv}irupäoögqdn=

{& @ d&,�{,� {,� @ d,�& {& = +D191:,

V}rur}}xn yìjlj d} +D1919, hj|hqohwhnhw lr0ho ìv kdv}qäomxn nl +D1816,0dw=

l& � lr @ �&r @ d&,� l,� � lr� ~} � l,� � lr @ d,�&l& � lr @ d,�& �&r @ d,�r�~}�
D} xwöeel nìw hj|hqohw hj|ehyhwìvìe�ro � d phjmhoùow uìv}hn xl1 hj|hqo�rhn � d

�&r @ d&,� d,�r +D191;,

ùvv}hiÿjjìv nùyhwnh}ln1 Whnlqwhwwho d} +D1918, nìsohwuh lv d} +D191;, hj|hqohw d}w mhohqwl/ krj|
d} d&,� päwul{ d,�& wudqv}srqäowmd � d nìsohwehq d n lqgh{ kho|hww q|loyäqydoö rnrneöo v äoo �
hj|ehq d} d&,� päwul{ lqyhu}h1

D} lo|hq wxodmgrqväjý päwul{rndw ruwrjrqäolv päwul{rnqdn v}rnäv qhyh}ql1
D} +D191;, ùvv}hiÿjjìvuh yh}hw�r jrqgrodwphqhw lvpìwoìvìyho � h}xwwdo lr�0ho v}rur}yd äw d}

+D1919, hj|hqohwhw � d}

l& � lr� @ d&,� l,� � lr� @ d&,� �&�r� @ d&r��~}� l,� � lr� @ �&�r� @ d,�& l& � lr�� ~} �
loohwyh d

�,�r� @ d,�& d&r� +D191<,

huhgpìq|w ndsmxn1 H} d} hj|hqohw d} +D191;, ùvv}hiÿjjìv säumd1

D191711 D} +D1818, nìsohw dodsmäq ðukdwö/ krj|

+l� � l2, � l� @ h�2� @ 4 = +D19143,

D} +D1919,�/ +D1818, ìv +D1716d/e, nìsohwhn ìuwhohpv}hu�x ihokdv}qäoäväydo lqqhq

+l� � l2, � l� @ +d�R�lR� � d2^�l^�, � d�o� lo� @ +lR� � l^�, � lo� d�R� d�^� d�o�

@ hR�^�o� d�R� d�^� d�o� @ d @ 4

nùyhwnh}ln1 H} d}w mhohqwl/ krj|

md,�&m @ md&,� m @ 4 > +D19144,

ydj|lv � whnlqwhwwho +D171;, ìv +D181;,0ud lv � d} d,�& hohpkh} wduwr}ö dgmxqjäow d}

D&,� @ d&,�

pögrq v}äpðwkdwö1
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D1:1 Vndoäu/ yhnwru ìv whq}ru

D1:1411 D !+{�> {2> {�, iÿjjyìq|w dev}roxw vndoäuqdn qhyh}}ÿn/ kd d nrruglqäwduhqgv}hu hoiru0
jdwävd qlqfv kdwävvdo d iÿjjyìq| ìuwìnìuh/ d}d}

!+{�> {2> {�, @ !^{�+{�� > {2� > {��,> {2+{�� > {2� > {��,> {�+{�� > {2� > {��,` @ !�+{�� > {2� > {��, =

Il}lndl v}hpÿyhjhq äw qì}yh dnnru qhyh}}ÿn d ! iÿjjyìq|w dev}roxw vndoäuqdn/ kd d wìu hj| dgrww
srqwmäedq iÿjjhwohq d} ìuwình d nrruglqäwduhqgv}hu yäodv}wäväwöo1

D1:1511 D yhnwru plqw �}lndl phqq|lvìj d wìu hj| dgrww srqwmäkr} nùwùww/ luäq|ðwrww hj|h0
qhvv}dndv}1 D yrqdwnr}ö srqw d yhnwru wäpdgävsrqwmd1 D} hj|hqhvv}dndv} krvv}d/ dondopdv
vnäoäq pìuyh/ d �}lndl kdwäv pìu�rv}äpd loohwyh d yhnwru dev}roxw ìuwình1 D} hj|hqhvv}dndv}
luäq|d shglj d kdwäv luäq|d pðj d} luäq|lwrwwväj d}w pxwdwmd phj/ krj| phuuhihoì p�xnùgln d
kdwäv d} luäq|w dgö hj|hqhvv}dndv} phqwìq1

D yhnwru ihqwl jhrphwuldl irjdopdnud wäpdv}nrgö ìuwhohph}ìvh q|lyäqydoödq iÿjjhwohq d
yäodv}wrww nrruglqäwduhqgv}huw�ro1

H} hj|ehq d}w lv mhohqwl/ krj| d} x yhnwru � h} d} ðuävpög hj|ehq/ ìv d} hggljlhnnho lv
ùvv}kdqjdedq/ mhooùoìvehol phjäoodsrgävw wÿnuù}/ plyho d yhnwrurndw ìv d nìv�reelhnehq ìuwhoph}hww
pdjdvdeeuhqg�x whq}rurndw d nrruglqäwuhqv}huw�ro iÿjjhwohq ydj| päv qìyhq v}lpeöolnxv ðuävpög0
edq iìonùyìu ehw�xn d}rqrvðwmän � plqg d nìw nrruglqäwduhqgv}huehq phjdgkdwö=

x @ x?l? @ x?�l?� =

V}rur}}xn äw d ihqwl hj|hqohwhw l,�0yho loohwyh l,0oho1 Hohpl v}äpðwävvdo/ d} +D1919,�c2 hj|hqohwhn
nlkdv}qäoäväydo ndsmxn/ krj|

x?� l?� � l,� @ x?� �?�,� @ x,��~}� @ x? l? � l,� @ l,� � l? x? @ d,�? x?� ~} �
ìv

x? l? � l, @ x? �?, @ x,�~}� @ x?� l?� � l, @ l, � l?� x?� @ d,?� x?�� ~} � =
D phjmhoùow uìv}hn plqgnìw hj|hqohwehq hj|hqo�rhn d}d}=

x,� @ d,�? x? �hv x, @ d,?� x?� = +D1:14,

Ohj|hq x?�+{�� > {2� > {��, ìv x?+{�> {2> {�, uhqguh d yhvv}�rv loohwyh d yhvv}�rwohq GGNU0ehq ìuwhoph0
}hww iÿjjyìq|käupdv1 D ihqwlhnehq kdv}qäow mhoùoìvhnnho ydoö irupdl hj|h}ìv/ dplqw d} d nùyhwnh}�r
ìuwhoph}ìve�ro d}rqqdo oäwv}ln/ hkho|ÿww qhp yìohwohq1

D}w irjmxn prqgdql/ krj| d nìw nrruglqäwduhqgv}huehq hj|pävwöo iÿjjhwohqÿo gh irupdlodj
xj|dqro|dq pögrq ìuwhoph}hww x?� ìv x? iÿjjyìq|käupdvrn ydoögl yhnwrurn/ ydj| päv hoqhyh}ìv
v}hulqw hov�ruhqg�x whq}rurn/ kd nlhoìjðwln d} +D=:=4, dodwwl wudqv}irupäflöv v}deäo|rndw1

41 Phjmhj|}ìv= D} d?�, wudqv}irupäflöv päwul{rn wxodmgrqväjdl pldww dkkr}/ krj| d} x?�

ìv x? ydoögl yhnwru ohj|hq hohjhqg�r ydj| fvdn d} +D1:14,� ydj| fvdn d} +D1:14,2 whomhvÿoìvh1
51 Phjmhj|}ìv= D} +D191:,�c2 hj|hqohwhn nùyhwnh}pìq|h/ krj| d} {&� ìv {& kho|yhnwrurn

ydoögl yhnwrurn1 H} hj|ìenìqw q|loyäqydoödq ljd}/ klv}hq d yhvv}�rv ìv yhvv}�rwohq nrruglqäwduhqg0
v}huehq d S srqwqdn xj|dqd} d kho|yhnwrud1

61 Phjmhj|}ìv= D yhnwruirjdorp ihqwl ìuwhoph}ìvh ohkhw�rvìjhw dg duud/ krj| d yhnwruh0
j|hqohwhn ðuävd vruäq hokdj|mxn d eä}lvyhnwrurndw1

D1:1611 D} D1:1610:1<1 v}dndv}rn/ d v}ÿnvìjhv ho�rnìv}ÿohwhn xwäq/ d pävrguhqg�x whq}ru hj|
ohkhwvìjhv ìuwhoph}ìvìw lvphuwhwln1 H} d} ìuwhoph}ìv/ dplqw duud d}D1:143 v}dndv}edq uìv}ohwh0
vheehq lv uä irjxqn pxwdwql/ ohkhw�rvìjhw q|ýmw d pävrguhqg�x whq}ru wudqv}irupäflöv v}deäo|rn
vhjðwvìjìyho wùuwìq�r xmudìuwhoph}ìvìuh ìv hqqhn uìyìq d nhww�rqìo pdjdvdeeuhqg�x whq}rurn ir0
jdopäqdn ehyh}hwìvìuh1

D pävrguhqg�x whq}ru ìuwhoph}ìvh v}rurvdq nùw�rgln d krprjìq olqhäulv yhnwru0yhnwru iÿjj0
yìq| irjdopäkr}1 Whnlqwvÿn d

z @ i+y, +D1:15,
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yhnwru0yhnwru iÿjjyìq|w1 Ohj|hq z& d} i iÿjjyìq| y& +n @ 4> = = = > q, yhnwruyäowr}önkr} uhqghow
ìuwình=

z& @ i+y&, =

D} i+y, iÿjjyìq| krprjìq olqhäulv kd whwv}�rohjhv �&0ud ihqqäoo d}

�� i+y�, . = = = . �? i+y?, @ ��z� . = = = . �?z? +D1:16,

hj|hqohw1
D} i+y, iÿjjyìq| � plyho d y d} hxnoðghv}l wìu whwv}�rohjhv srqwmäqdn ohkhw d kho|yhnwrud �

d whomhv hxnoðghv}l whuhw nìsh}l oh/ ydj| ùqpdjäud/ ydj|shglj d wìu hj| dowhuìuh +vðnud/ hj|hqhvuh
ydj| srqwud,1 D} hov�r hvhwehq z yìjljixw d whomhv wìuhq ìv d iÿjjyìq| olqhdulwävd ìv nùofvùqùv
hj|ìuwhop�xvìjh pldww srqwqdn srqw/ hj|hqhvqhn hj|hqhv/ vðnqdn vðn ihoho phj1

D pävrgln hvhwehq d ohnìs}ìvw hoidmxoöqdn qhyh}}ÿn1
D ohnìsh}ìv jhrphwuldl wduwdopd pldww d}w lv prqgkdwmxn/ krj| dz yhnwru d y wäuj|yhnwru

nìsh1

D1:1711 Ohj|hq ^y� y2 y�` @ yf 9@ 31 H} hvhwehq d y� yhnwrurn eä}lvw donrwqdn/ plyho
d vhjðwvìjÿnnho d wìu eäupho|ln yhnwrud ho�räooðwkdwö1 D y� yhnwrurnkr} uhqghow yW� uhflsurn
eä}lvyhnwrurndw d

yW� @
y2 � y�

yf
> yW2 @

y� � y�

yf
�hv yW� @

y� � y2

yf
+D1:17,

hj|hqohwhn ìuwhoph}ln1 Nùqq|�x hoohq�rul}ql/ krj|

�&, @ y& � y
W

, = +D1:18,

Xwöeel hj|hqohw ihokdv}qäoäväydo d}rqqdo dgögln/ krj| d y yhnwru

y @ ��y� . �2y2 . ��y� @ �&y& +D1:19d,

ho�räooðwäväedq

y � yW, @ �&y& � y
W

, @ �, = +D1:19e,

D} l& yhnwrurn donrwwd eä}lv hvhwìq +D1914, v}hulqw ^l�l2l�` @ 4 ìv h}}ho d} +D1:17,0e�ro d} l, @ lW,
huhgpìq| nùyhwnh}ln1 D} +D1:19d/e, nìsohwhnqhn shglj d

y @ y, l, y, @ y � lW, @ y � l, +D1:1:,

ùvv}hiÿjjìvhn ihohoqhn phj1
41 Phjmhj|}ìv= D ihqwlhn dodsmdq d}w lv prqgkdwmxn/ krj| d y, yhnwrurn hj| ihughvv}ùj�x

hj|hqhvyrqdoý nrruglqäwduhqgv}hu eä}lväw donrwmän1 D} +D1:19d/e, nìsohwhnehq äooö�, d y yhnwru
y& luäq|ý ùvv}hwhy�rmh heehq d nrruglqäwduhqgv}huehq1

D1:1811 D} +D1:19d, hj|hqohw ihokdv}qäoäväydo � whnlqwhwwho duud d nùuÿopìq|uh/ krj| d} i+y,
iÿjjyìq| dnnru krprjìq olqhäulv/ kd ihqqäoo d} +D1:16, ùvv}hiÿjjìv � ðukdwö/ krj|

z @ i+y, @ i+l
�
, y� . i+l2, y2 . i+l�, y� @ i+l&, y& = +D1:1;,

Ohj|hq

i+l�, @ Z&� l& > i+l2, @ Z&2 l& �hv i+l�, @ Z&� l& =

Wùpùu dodnedq

i+l,, @ Z&, l& +D1:1<,

dkro Z&,l& d} l, yhnwru nìsh1 D} +D1:1<, kho|hwwhvðwìvìyho +D1:1;,0eöo d

z @ Z&� l&y� . Z&2 l&y2 . Z&� l&y� @ Z&, l&y, +D1:143,

huhgpìq| nùyhwnh}ln1 D} +D1:1;, ìv +D1:143, hj|duäqw d}w ihmh}ln nl/ krj| d} i+l,, nìsyhnwrurn
hj|ìuwhop�xhq phjkdwäur}}än d ohnìsh}ìvw/ klv}hq d whwv}�rohjhv y yhnwru z nìsh d} i+l,, @Z&, l&
nìsyhnwrurn y,0ho výo|r}rww ùvv}hjh1
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D1:1911 Wryäee dodnðwkdwö d} +D1:143, hj|hqohw kd nlkdv}qäomxn d Nurqhfnhu iÿjjyìq|
lqgh{kho|hwwhvðw�r wxodmgrqväjäw=

z @ z& l& @ i+y, @ Z&, y, l& @ Z&6l&�6,y, @ Z&6l& l6� ~} �
'`

� l,y, = +D1:144,

H} d} hj|hqohw d gldglnxv v}ru}dw irjdopäqdn ehyh}hwìvh uìyìq q|hu pìo|hee ìuwhophw1
D gldglnxv v}ru}dw ydj| gläg nìw hj|päv phoohww äooö yhnwru xq1 äowdoäqrv ydj| mhoùow v}ru}dwd1

D mhoùow v}ö duud xwdo/ krj| d irupäolvdq nlmhoùow gläglnxv v}ru}dw wryäeel ìuwhophw nds/ kd d
glägrq p�xyhohwhnhw yìj}ÿqn1 D} l& l6 gläggdo ndsfvrodwrv v}ru}ävrndw d} doäeeldn ìuwhoph}ln=

Vndoäulv v}ru}äv mreeuöo=

+l& l6, � y @ l& + l6 � y, = +D1:145d,

D} huhgpìq| hj| yhnwru1
Vndoäulv v}ru}äv edouöo=

y � +l& l6, @ +y � l&, l6 = +D1:145e,

D} huhgpìq| lvpìw hj| yhnwru1
Yhnwruläolv v}ru}äv mreeuöo=

+l& l6,� y @ l& +l6 � y, = +D1:146d,

D} huhgpìq| hj| ýmdee gläglnxv v}ru}dw1
Yhnwruläolv v}ru}äv edouöo=

y� +l& l6, @ +y� l&, l6 = +D1:146e,

D} huhgpìq| lvpìw hj| gläglnxv v}ru}dw1

D1:1:11 D} +D1:144, hj|hqohw ndsfvrv }äuömhooho phjmhoùow uìv}h d Z pävrguhqg�x whq}ruw
ìuwhoph}l=

Z @ Z&6l& l6 = +D1:147,

D nìsohwehq oìy�r l& l6 gläg d eä}lvwhq}ru1 D} +D1:147, ìuwhoph}ìv vhjðwvìjìyho +D1:144,0e�ro d

z @ i+y, @ Z � y +D1:148,

v}lpeöolnxv dodn nùyhwnh}ln1 Yhj|ÿn ìv}uh/ krj| h} d} hj|hqohw päu xj|dqro|dq v}hunh}hw�x plqw
d} hj|yäowr}öv | @ F{ krprjìq olqäulv iÿjjyìq|> d} | iÿjj�r yäowr}öqdn d z nìsyhnwru/ d F

äoodqgöqdn dZ pävrguhqg�x whq}ru/ d} { iÿjjhwohq yäowr}öqdn shglj d y wäuj|yhnwru ihoho phj1

D1:1;11 D} l& yhnwru hokdj|äväydo � oävg d} doäký}rww uìv}hnhw d} +D1:144,0ehq � ðukdwö/
krj|=

z& @ Z&, y, = +D1:149,

D} +D1:149, hj|hqohw d} +D1:148, hj|hqohw yhvv}�rwohq GGNU0ehq ìuyìq|hv ìv lqgh{hv mhoùoìvpög0
edq ðuw dodnmd1 Q|loyäqydoö xwöeel hj|hqohw dodsmäq/ krj| d käurpv}ru käupdv Z&, päwul{ �
päv hoqhyh}ìv v}hulqw dZ pävrguhqg�x whq}ru päwul{d d yhvv}�rwohq GGNU0ehq � hj|ìuwhop�xhq
phjkdwäur}}d d ohnìsh}ìvw dpho| qhp hoidmxoö/ kd d Z&, lqyhuwäokdwö1 D yhvv}�rv GGNU0w whn0
lqwyh d} +D1:149, hj|hqohwqhn d

z6� @ Z6�?� y?� +D1:14:,

hj|hqohw d säumd> Z6�?� d Z pävrguhqg�x whq}ru päwul{d d yhvv}�rv uhqgv}huehq=

Z @ Z6�?� l6� l?� =

Doäeeldn dZ&, ìvZ6�?� päwul{rn ndsfvrodwäw nlvìuoln phj wlv}wä}ql1 D} +D1:14,2 ùvv}hiÿjjìv
ìuwhohpv}hu�x ihokdv}qäoäväydo +D1:149,0eöo d

d&r� zr�� ~} �
�&

@ Z&, d,?� y?�� ~} �
�,
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huhgpìq|w ndsmxn1 V}rur}}xqn äw d6�&0ydo ìv kdv}qäomxn nl d} +D191<, loohwyh +D1918, ùvv}hiÿj0
jìvhnhw=

d6�& d&r� zr� @ �6�r� zr� @ z6� @ d6�&Z&, d,?� y?� @ d6�& d?�,Z&, y?� =

D} xwöeel hj|hqohw doäký}rww uìv}hlqhn +D1:14:,0who wùuwìq�r hj|ehyhwìvìe�ro d}rqqdo dgögln dZ
whq}ru päwul{d d yhvv}�rv GGNU0ehq=

Z6�?� @ d6�& d?�,Z&, = +D1:14;d,

D} +D1:14;d,0ud yh}hw�r jrqgrodwphqhw d}rq dodsxo/ krj| d z& ìv y? plqw ydoögl yhnwrurn nùyhwln
d} +D1:14, wudqv}irupäflöv v}deäo|w1 D jrqgrodwphqhw phjirugðwäväydo d} lv nlpxwdwkdwö/ krj|
d} +D1:14;d, ihqqäooävd hvhwìq d} +D1:14:, vhjðwvìjìyho v}äpðwrwwz6� nùyhwl d} +D1:14,� wudqv}iru0
päflöv v}deäo|w d}d} ydoögl yhnwru ihowìyh/ krj| d y?� lv ydoögl1 Pävnìqw irjdopd}yd d} +D1:149,
ìv +D1:14:, ohnìsh}ìvhn nrruglqäwduhqgv}huw�ro iÿjjhwohqÿo xj|dqduud d} huhgpìq|uh yh}hwqhn1
Hqqhn d} äooðwävqdn d} ljd}roäväw d} D1: J|dnruodwud kdj|mxn1

D} +D1:14;d, wudqv}irupäflöv nìsohw phjirugðwäväw d} dR6� d^?�0yho wùuwìq�r äwv}ru}ävvdo ìv d}
+D1918, nlkdv}qäoäväydo/ loohwyh d mree ìv edorogdodn ihofvhuìoìvìyho ndskdwmxn phj=

ZR^ @ dR6� d^?� Z6� ?� +D1:14;e,

D} +D1:14;d/e, nìsohwhn pögrw q|xmwdqdn duud/ krj|Z&, loohwyh Z6� ?� lvphuhwìehq nlv}äpðwvxn
d} lvphuhwohqqhn whnlqwhww Z6� ?�0w loohwyh ZR^0w1

D1;1 J|dnruodwrn

D14 Pxwdvvd phj/ krj| d

h��& @
4

5
+m � n,+n � l,+l� m,

[
l> m> n l> m> n @ 4> = = = >6

nlihmh}ìv d shupxwäflöv v}lpeöoxp ohkhwvìjhv ìuwhoph}ìvh1
D15 Pxwdvvd phj d ghwhuplqäqvrn nlihmwìvl wìwhoìqhn ihokdv}qäoäväydo/ krj|

h��& @

������
��� ��2 ���
��� ��2 ���
�&� �&2 �&�

������ @

������
��� ��� �&�
��2 ��2 �&2
��� ��� �&�

������ =
D16 Ljd}romd/ krj|

DR� @
Cd

Cd�R
=

+D} äwdodnðwävrn vruäq nðyäqdwrv d

Cd&o

Cd�R
@ �&��oR

hj|hqo�rvìj lvpìwhow dondopd}ävd1,
D17 Pxwdvvd phj � d} +D171:d,0uh yh}hw�r jrqgrodwphqhw dodsmäq � d} +D171:e, hj|hqohw

kho|hvvìjìw1
D18 Whj|ÿn iho/ krj| d @ md��m 9@ 31 Pxwdvvd phj/ krj| d} +D1515, hj|hqohwuhqgv}hu

phjrogävd

|� @
4

d
D�6e6

dodný1
D18 Ljd}romd/ krj|

+x� y,�z @ +x �z,y � +y �z,x

ìv

x� +y�z, @ +x �z,y � +x � y,z =
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Klydwnr}ävrn d} D1 Iÿjjhoìnkh}

41 Vlprqgv/ M1J1= Whq}rudqdoð}lv glökìmedq/ P�xv}dnl Nùq|ynldgö/ Exgdshvw/ 4<;81
51 Eìgd/ J|10Nr}än/ L10Yhukäv/ M1= Nrqwlqxxphfkdqlnd/ PBv}dnl Nùq|ynldgö/ Exgdshvw/

4<;91
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D Gludf iÿjjyìq|

E141 D v}lpeöolnxv Gludf iÿjjyìq| ìv hj|hv wxodmgrqväjdl

E141411 Ohj|hq d} i+{�, iÿjjyìq| ^4` iro|wrqrv d ��' @ �� nrruglqäwämýT srqw nùuq|h}hwìehq
ìv ohj|hq d} {� nrruglqäwämý whwv}�rohjhv srqw d} P ixwösrqw1 Ohj|hq wryäeeä d ? e1 D} {�
yäowr}ö �+{�, Gludf iìoh ghowd0iÿjjyìq|ìw d}

] K

@
i+{�, �+{� � ��',g{� @

;A?
A=
3 kd ��' @5 ^d> e`
�
2i+��', kd ��' @ d ydj| ��' @ e

i+��', kd ��' 5 +d> e,

+E1414,

hj|hqohw ìuwhoph}l1 Plyho d} {�0qhn d}P srqw/ ��'0qhn d T srqw d g{0qdn shglj d}P srqwedq
whnlqwhww gv� ðyhohp ihoho phj d ihqwl nìsohw äwðukdwö irupäolvdq d}

] K

@
i+P, �+P �T,gv� @

;A?
A=
3 kd T @5 ^d> e`
�
2i+T, kd T hj|ehhvln d ydj| e�yho
i+T, kd ��' 5 +d> e,

+E1415,

dodned lv1 D +E1414, äowdo ìuwhoph}hww �+{����', iÿjjyìq| qhp ydoögl iÿjjyìq| ìv d} lqwhjuäomdl
vhp oìwh}qhn deedq d} ìuwhohpehq/ dkrj| h}w d nodvv}lnxv dqdoð}lvehq phjv}rnwxn1 D Gludf

iÿjjyìq| ydoömäedq hj| ro|dq äowdoäqrvðwrww iÿjjyìq| ^5` loohwyh v}lpeöoxp/ dpho| d} i+��',
ìuwìnhw irupäolv pögrq lqwhjuäowudqv}irupäflöydo äooðwmd ho�r pdjäeöo d} i+{�, iÿjjyìq|e�ro1 H}
d wxodmgrqväjd v}äprv dondopd}ävedq kdv}qrvxo1

E141511 Ohj|hq d} P ìv T srqw d} {�> {2 nrruglqäwdvðn hj|0hj| qhp v}ÿnvìjnìsshq nÿoùq0
eù}B srqwmd1 D yrqdwnr}ö kho|yhnwrurndw mhoùomh u� @ {�l�.{2l2 ydj| {k ìv u' @ ��'l�.�2'l2
ydj| �k1 D vðnehol Gludf iìoh ghowd0iÿjjyìq|w d

�+P �T, @ �+{k � �k, @ �+{� � ��',�+{2 � �2', +E1416,

hj|hqohw ìuwhoph}l1 Kd d} i+{k, nìwyäowr}öv iÿjjyìq| iro|wrqrv d d} {�> {2 nrruglqäwdvðn �k
srqwmäedq dnnru d +E1414, ihokdv}qäoäväydo d}rqqdo nùyhwnh}ln/ krj|]

7
i+P, �+P �T, gD� @

+
3 kd T @5 V

i+T, kd T 5 V
+E1417,

dkro V d nrruglqäwdvðn hj| qhp v}ÿnvìjnìsshq nruoäwrv wduwrpäq|d ìv gD� d} P srqwedq
whnlqwhww ihoÿohwhohp1

E141611 D käurppìuhw�x Gludf iìoh ghowd0iÿjjyìq| ìuwhoph}ìvh d ihqwlhnkh} kdvrqoödq wùuwìq0
khw ìv ihqqäoo d +E1417, hj|hqohw säumäw dgö]

T
i+P, �+P �T, gY� @

+
3 kd T @5 Y

i+T, kd T 5 Y
+E1418,

ùvv}hiÿjjìv lv/ dkro d} i+P, käurpyäowr}öv iÿjjyìq| iro|wrqrv d T srqwedq ìv Y d wìu hj| qhp
v}ÿnvìjnìsshq nruoäwrv wduwrpäq|d1 D} i+P, � 4 hvhwìq d +E1418, nìsohwe�ro d}]

T
�+P �T,gY� @

+
3 kd T @5 Y

4 kd T 5 Y
+E1419,

hj|hqohw ihqqäooävd nùyhwnh}ln1

48
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Klydwnr}ävrn d E1 Iÿjjhoìnkh}

41 Nruq/ D1J10Nruq/ W1P1= Pdwhpdwlndl nì}lnùq|y p�xv}dnldnqdn/ P�K^xv}dnl nùq|ynldgö/
Exgdshvw/ 4<:81 ss1 ::70::;1

51 Jhoidqg/ L1P10Vlory/ J1H1= Jhqhudol}hg ixqfwlrqv/ Dfdghplf/ Qhz \run/ 4<971



F IßJJHOÌN

Krvv}dee pdwhpdwlndl äwdodnðwävrn

F141 Ihv}ÿowvìjhn v}äpðwävd d} hopr}gxoävph}�ruh yrqdwnr}ö dodsphjrogäveöo

F141411 D +51616,� ìv +51617,� nìsohwhn ydodplqw d} hopr}gxoävph}�ryho ndsfvrodwrv +61614<,
dodsphjrogäv ihokdv}qäoäväydo � whnlqwhwwho d +616153,0ud lv � dgögln/ krj|

x�
�
u& @

4

49��+4� �,

4

U�

k
��&u, . u��&, � +6� 7�,u&��, � 6

u�u&u,
U2

l
h,+T, = +F1414,

Hee�ro d nìsohwe�ro/ ydodplqw d +61514, nlqhpdwlndl hj|hqohwe�ro nùyhwnh}ln/ krj|

h�&+P>T, @
4

49��+4� �,

4

U�

k
��&u, � +4� 5�,+u��&, . u&��,,� 6

u�u&u,
U2

l
h,+T, = +F1415d,

ìv krj|

hrr+P>T, @ xr
�
ur @ � 4� 5�

;��+4� �,

u,
U�

h,+T, = +F1415e,

D +F1415d/e, nìsohwhn ydodplqw d +61515, Krrnh wùuyìq| vhjðwvìjìyho d

w�&+P>T, @
4

;�+4� �,

4

U�

k
+4� 5�,+��&u, � u��&, � u& ��,,� 6

u� u&u,
U2

l
h,+T, +F1416,

ùvv}hiÿjjìvw ndsmxn d ihv}ÿowvìjl whq}ru hohphlqhn v}äpðwäväud d} P srqwedq1 Ohj|hq d} i+{�,
iÿjjyìq| ^4` iro|wrqrv d ��' @ �� nrruglqäwämý T srqw nùuq|h}hwìehq ìv ohj|hq d} {� nr0
ruglqäwämý whwv}�rohjhv srqw d} P ixwösrqw1

F151 D} x,+T, @ �Wg,+P�>T, hopr}gxoävph}�rkù} wduwr}ö ihv}ÿowvìjhn v}äpðwävd1

F151411 D ihv}ÿowvìjhn v}äpðwävd d +F1416,0ud yh}hw�r jrqgrodwphqhw v}öv}hulqw phjlvpìwoìvìw
ljìq|ol dqqdn d nùuÿopìq|qhn d v}hp ho�rww wduwäväydo/ krj| d T srqwrw whnlqwmÿn yäowr}öqdn ìv
hee�ro dgögödq ìughphv nlkdv}qäoql d

'

ur @ �
�
ur

ùvv}hiÿjjìvw1 H} d}w huhgpìq|h}l/ krj| d +F1415d/e, ìv +F1416, nìsohwhn fvdn dqq|ledq pögrvxo0
qdn/ krj|

� hokdj|mxn d} h,+T,0w/
� phjyäowr}wdwmxn d nìsohwhn mreerogdoäqdn ho�rmhoìw

ìv äwqhyh}}ÿn +plyho prvw qhp d} x� @ X�,h, kdqhp d} Xg, @ X,g yhnwruph}�rw ghulyäomxn,

� d} l lqgh{hw o0qhn/ d n ghulyäoävl lqgh{hw v0qhn ìv d} o lqgh{hw shglj N 0qdn1

D ihqwlhn dodsmäq

h,r+P>T, @ � 4

49��+4� �,

4

U�

k
�,rug � +4� 5�,+u,�gr . ur�g,,� 6

u,urug
U2

l
+F1514,

d} dodnyäowr}ävl whq}ru ìv

w,r+P>T, @ � 4

;�+4� �,

4

U�

k
+4� 5�,+�,rug � u,�rg � ur �,g,� 6

u, urug
U2

l
+F1515,

d ihv}ÿowvìjl whq}ru ìuwình1

4:
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F161 D} x,+T, @ �Wg,+P�>T, hopr}gxoävph}�rkù} wduwr}ö ihv}ÿowvìjhn v}äpðwävd1

F161411 D +51617, ghulyäoävl v}deäo| ihokdv}qäoäväydo d W&,+P>T,0w dgö +6=6=66,2 nìsohwe�ro/
qìpl uhqgh}ìv xwäq/ d}

x,+T,
'

ur @
4

;�+4� �,

4

U�

�
6

U2
q�u� ^�+4� 5�,�g,ur . �gru, . ug�,r`� 48q�u�

ugu,ur
Ue

.

.
6

U2
^+4� 5�,+qgu,ur � q,ugur, . qrugu,`� +4� 5�,+qg�,r � q,�gr � qr�g,,

�
+F1614,

ùvv}hjÿjjìvw ndsmxn d} hopr}gxoävph}�r judglhqvìuh1 D} x,+T,
'

ur judglhqv v}lpphwulnxv uìv}h
d} dodnyäowr}ävl whq}ruw dgmd=
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4
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+F1615d,
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hrr+T, @
4
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4
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q
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r
+F1615e,

dodnedq ðukdwö iho1 D +61515, Krrnh wùuyìq| ihokdv}qäoäväydo

w,r+T, @
�
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Hj|hv J|dnruodwrn phjrogävdl

41 Ihmh}hw

414 J|dnruodw
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