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tovmlo _x r-Jne2d-k|\bn2 ,-lfx r-Jne2d-k|\bn2 tVk2l-m2l ,y1-T2w tn-2w1bV21

ovxVr ,eifP2t1Tv-
.vy|flfi hfty22hn1ovtnf2wV

@eleM-h remoaYv-2

,y1D2s-K-lv2 ,y1p2W-k2m|-lv2 ,y1pfW-a|flv2 ,y1M\u2r-x|-l oar2q1l
vyftomlo _x @eleM-l dyG1-h2l

VoabYfv-
.@el|eM-h yn"2p1l Vd2m-i|Y-v-

@eleM-h ,ehfl remoaYv-3

y1T2mflfx ,ovl_x
y1xVr ,eifP1Tv-

.,ovl_x-h=t|ea t-i-dfl

ty1mfr_a @eleM-l ,y1D2s-K-h Vr2B-dy2|v-4

afK2l-m (Voc)
>aram

yy1Ex ]y1m2lfi2l X-Vi
@fd2b-i2lQ @y1-D2b-i2lK afm2lex r-mEa V!-O-O

.a|V"-xn2 afr2w1pV w-O-Vi
afK2l-m hn"fi 5 Vpt-S

y"afD2s-k2lQ ay"fD2s-k2lK r-mfav2 w-Vpt-O

afDz2-a yN11m aft2L1m S-X-V
H"r2w1pV afm2lex yn1N-Vi2dovh2t afl ]"h p-Vi-O >

]Vd2b-i2t1T ]y1mfD-h S-O <
.]V|mfs2Ty1 y1lvfn2 ]ovky"TfbV w-S-O-Vi

]ov_x-h|2T H"r2w1pV afm2lex ]"hv2 6 w-p-O-Vi >

yfmfdFq=]1m ]Vl2B-q2T ayG1-s rfqyv1 hfBz21bn2V ]nf2T-m O-Vi-X <

]"hfl (Sig)

.yn1|ov_x-h H"r2w1pV afm2lex O-V!

tVnyfn21tovn_i 7
V-X

]y1r2mfav2 w-Vpt

afK2l-m (Voc)

y1hovd2b-i2l r-may" afm2lex O-Vi-O >
.h|v"_x-hn2 hfr2w1pV w-O-Vi

afK2l-m hn"fi 8 Vpt-S
r-mfav2 w-Vpt

hnf_a i-dyf by1Jy-=]1m X-Vpt-S
]yn12bzf ]VTn2-a anffD1i y1D di-O-S-Vpt

]ovtyz"_x y1D l"bFq=lfK pdi-V

.a|ft2L1m yN11m afDz2-a y1D di-V-X-S
yn1N-\i2dovh2t afl afm2lex=]"h y1D 9 p-O-Vi

]ovk2t|fd ay1h=hfd_x O-S
]VTn21m2Dz21hQ ]VTn21mz2-hK hfty1x2wV hfb2d1k hfL1mV w-O-V-

y-mfd|fq r-ma"m2l -(V)-X
aN"-T2wy1 anffD1i y1D d-i pdi-S-Vi

y1l Vr-mEa afm2lex ]"hfl p-O-V!
i-Dn21av2 w-Vi >>
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.yn1|N-v\_x-h2T H"r2w1p y1D di-O-Vi

afK2l-m=,fdFq y"afD2s-kQ ay"fD2s-kK ovn_i 10 V-S-O
]y1r2mfav2 w-Vpt

afT2weBy-=l-i wnf_a y-ty1a=a|fl [v]-S-X

hyfvf_x-h2l l-kVy afK2l-m t-L1m y1D di-O-Vi-
(V)

l"a2w afl hnf2d1k hfL1m uy1L-wv2 b-r @elem=lfK y1D l"bFq=lfK
.y|fD2s-kv2 [-wfav2 ,oU2r-x=lfk2l ]

pdi-S-O-V-
O

aft2L1mV 11 w-S-
l"afw hfK2l-m=y|1d (di-S-Vpt)

hfry1Qy- -O
y-ty1a afl ]frFxfav2 w-S-[v]

afK2l-m ,fdFq HN-V1-xy2 y1D di-Vi-O
]y1hflEa ]"hfl -p-S

.y1hovty1a afl afr2s1B=,1i ]ovh2rfd2m y1D di-S-X-[v]

cn-2B afK2l-m hnf2D l"bFq=lfK 12 P-S-V
ayG1-s [-j2qV w-V-X

r-m_av- w-V-
.l|ebfb y"my1K-x lok2l hfdfbovh2l (V)-O

t-q2pne aftfdv2 13
w-S-V

]y1l2U-q2t|1m aYf-my|1K-xv2 w-S-Vpt

p .h|flfu2q2t1h2l y1hovr2b-xv2 laY"n1fDovi2bV w-V-S-(V)

afK2l-m y1D aYf-xfB-u=b-r @ovy2r-a2l ,"i2uV afu"i by1t_h laY"n1|fD ]y1-da"B 14 P-S-V-O-O
q-pn2 y1D di-V-

.l|ebfB y"my1K-x2l hflfU-q2l (V)-O

@ovy2r-a2l r-mfav2 hn"fi 15 Vpt-O

afK2l-m=y|1d afuy1L-w (Voc)

afK2l-m ,fdFq=]1m hfp2j2x-h2m aftfd hfm=l-i O-V(?)

.la|Y"n1fd2l @ovy2r-a i-dovh aft2L1m ]y1-dEa P-O-V-S-O
l-i laY"n1fdv2 16 w-S-V

afK2l-m=]1m hfi2bV w-V-O
H"l=]"Tn2y1 ]fmz2 y1D di-O-Vi-O

p .a|fK2l-m2l hyfvf_x|-h2l afr2w1pV w-O-(V)-O
??

lz-_a H"ty2-b2l laY"n1|fD ]y1-dEa 17 P-S-O-V
.i|-dovh aft2L1m y1hovr2b-x hyf2rz-_iv- l"afwy|1m hyfn2n-_x-lv2 w-O-O-V

hnf2D hzffr=l-i aYf-m2w HflEa ,fdFq=]1m a"i2b1m2l ]y1m_x-rv2 18

.l|ebfb y"my1K-x rfa2w=,1i y1hovr2b-xv2 laY"n1fD ]Vd2b|ohy2 afl y1D

y1lg_ hzffr ayf2ly"l=y|1d avfz2ex2B laY"n1fd2l ]y1-dEa 19

.a|Yf-m2w HflEael @1rfB laY"n1|fD ]y1-dEa
r-mfav2 laY"n1|fd hn"fi 20

afm2lfi=d-iv2 afm2lfi=]1m @-rfb2m afhflEa=y|1D H"m2w av"Ehel
.ay|1h=H|"l y1D aft2rVbg2V aft2m2kfx y1D

aYfn-2mz1v2 aYfn-fD1i an"2w-h2m aVhv2 21

]y1k2l-m h"D2i-h2m
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]y1k2l-m ,y"qfh2mV
]y1my1K-x2l aft2m2kfx b"hyf

.h|nfy1b y"i2dyf2l afi2Dn2-mV -

aftfr2T-c2mV aftfqy1M-i a"lGf aVh 22

afkovw_x-b hfm i-dyf
.a|"r2w H"M1i afrovhn2VQ afry1hn2VK

hnf_a x-B-w2mV a"dovh2m y1tfhfb_a HflEa @fl 23

y1l T2b-hy2 aft2rVbg2V aft2m2kfx y1D
yn1-T2i-dovh ]-i2kV

@Nf1m anfy"i2b=y|1D
.anf|eT2i-dovh afK2l-m t-L1m=y|1D ?

@ovy2r-a=l-i l-i laY"n1|fD hnf2D l"bFq=lfK 24

lebfb y"my1K-x2l hfdfbovh2l afK2l-m yN1-m y1D
lz-_a V

H"l=r-m_a ]"kv2 w-P-V
d"bovh2T=l-a lebfb y"my1K-x2l

afK2l-m ,fdFq yn12l"i-h
c .a|V"-x_a afK2l-m2l afr2w1pV

afK2l-m ,fdFq laY"n1fd2l l"in2-h hflfh2B2t1h2B @ovy2r-a ]y1-dEa 25 P-S-X-V

H"l=r-m_a ]"kv2
dVhy2 y1D aftVl|gf yn"2B=]1m r-bG2 t-x-K2w-h=y|1D

.i|-dovhy2 afK2l-m2l afr2w1p y1D

r-Ja-w2u2l"B H"m2w y1D laY"n1fd2l r-mfav2 afK2l-m hn"fi 26

afm2lex yn1-t\ifdovh2l l"hfK @fty1a|-hQ @y1-ty1a-hK

tyz"_x=y|1d
.H|"r2w1pV

r-mfav2 afK2l-m ,fdFq laY"n1fd hn"fi 27

hzffr O-
l"afw afK2l-m=y|1D di-S-V

.a|fK2l-m2l hyfvf_x|-h2l ]y1l2kyf ]y1rz2Gf ]y1M\u2r-x ]y1p2w|fa ]y1my1K-x afl -S-Vpt

aYf-m2w1B HflEa y-ty1a ,-r2B 28

]yz1fr a"lGf
r-Jne2d-kV|bn2 afK2l-m2l i-dovhv2 w-V-O

aYf-movy ty1r_x-a2B av"Ehel y1D hfm Pdi-Vi-X
p .aV|h hnf2D @fb2K2w1m=l|-i @fwa"r yv"z2exv2 @fm2lex

Vq1l2c @fb2K2w1m=l-i @nfovy2i-r afK2l-m Tn2-aQ hfTn2-aK
29

hnf2d y"r_x-a av"Ehel y1D hfm Pdi-Vi-X
@fi2dovh aYfz-fr a"lgfv2 w-O-V

.a|v"Ehel y1d=hfm Pdi-Vi
hfm2kfx2b afl hnf_av-30

aYfY--x=lfK=]1m y1B y-ty1a=y|1D di-(Ns)

y1l y1lGE hnf2d azffr (Ns)

]Vi2dovhy2 afK2l-m2l afr2w1p y1D t-r2b1D=l-i ]"hfl
.i|-Dn21T @fb2b1l yn"ovy2i-rv2
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fty2v-_h hz"fx afK2l-m Tn2-aQ hfTn2-aK
31 S-[O-V]

Vl_av- (Sig)

ayG1-s d-x ,"l2j (Ns)-

@fl2bfq2l ,"afq ry1Ty- Hv"yz1v2 b-r ]"K1D afm2l-j (Ns)

.ly|1x2D Hv""rv2 w-(Ns)

afm2l-j aVh 32

bfu b-h2d=y|1D H"wa"r (Ns)
[-c2k y1D y1hovifr2dV y1hovd_x (Ns)
.w|fxn2 y1D H"tfk2ry-v2 y1hovi2m (Ns)

lze2r-p y1D y1hovqfw 33 (Ns)

lze2r-p y1D ]y"hN21mQ ]ovhN21mK y1hovlg2-r (Ns)
.[|-c_x y1D ]y"hN21mVQ ]ovhN21mVK -(Ns)

fty2v-_h hz"fx 34

]ebea terzeG22t1h y1D d-i P-V-S
]y1-dy1b afl=y1D di-(Ns)

afP2c-xv2 aflz22r-p y1D y1hovlg2-r=l-i afm2l-j2l tfx2mV V-O
.]ovM1h teq"D-hv2 V-o

afb_h-dv2 afP2c-K afwfxn2 afP2c-x aflz22r-P hfd_x-k VqfD ]y1-da"B 35 P-V-S
uy1-q=y"r2D1a=]1m rVi2Kovv_hv- Vh-O

afxVr ]ovM1h afsn2V V-O-S
]ovh2l x-k_T2w1h=afl r-t_a=lfkv2 S-V

anf2b-av2 S-
afm2l-j2l tfx2m=y|1D di-V-O

b-r rVu2l tvf_h -V
.a|fi2r-a=lfK tfl2mV w-V

.a|fK2l-m=,fdFq r-man" H"r2w1pV afm2lex hnf2D 36 O-V
anf2c1x aftVk2l-m aYf-m2w HflEa y1D aYf-k2l-m @elem afK2l-m Tn2-aQ hfTn2-aK

37

.@|fl=b-hy2 afrfqy|v1 afP2qftv2 ] ?

b-hy2 aYf-m2w=[oviv2 afrfB tv-y"x afwnf_a=yn"|2B ]y1ry2|fdQ ]y1r_afdK y1D=lfk2bV 38

@fdy1B ]
]ovh2Lfk2B @fu2l2w-hv2

.a|fb_h-d y1D hfwa"r aVh=2Tn2-aQ hfTn2-aK (Ns)
@Nf1m ai-r_a y1rFxfa Vk2l-m ,Vq2T @fr2tfbV 39

afwfxn2 y1D y1rFxfa hfafty1l2tQ ayffty1l2tK Vk2l-mV
.a|fi2r-a=lfk2B u-l2w1t y1D

aflz22r-p2K hfpy1Q-t av"EheT hfafiy1b2rQ hyffiy1b2rK Vk2l-mV 40

afLoK l"wfxv2 q"D-h2m aflz22r-p y1D l"bFq=lfK
.-i|or"tv2 q1D-T ]y"L1a=lfK i-ifr2m=y|1D aflz22r-p2kV

rfxep=y|1D [-c_x ]y"hN21mQ ]ovhN21mK aftfi2B2jeav2 aYf-lg2-r hfty2z-_x=y|1dv2 41

lze2r-P ]y"hN21mVQ ]ovhN21mVK -

hv"EheT hgfy1l2p Vk2l-m S-O-V
H-b=av"Eh|el aflz22r-p y1d aft2B2jn1=]1mV

.a|nfy1u [-c_x-B b-rfi2m aflz22r-P hfty2z-_x y1D l"bFq=lfK
[-c_x ]y"hN21mVQ ]ovhN21mVK lze2r-P ]y"hN21mQ ]ovhN21mK aYf-lg2-r tfi2B2jeav2 42
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.h|fry1b2t hv"EheT HN-1mV hfpy1Q-t hv"EheT aftVk2l-m tfj2q=]1m
anfy1u [-c_x-B b-rfi2m aflz22r-P fty2z-_x y1dv2Q y1dK

43

afwnf_a i-rz21B ]ovEhel ]y1b2rfi2t1m
hnf2D=,1i hnf2D ]y1q2bfD ]ovEhel=a|flv2

.a|fP2c-x=,1i b-rfi2t1m afl aflz22r-p y1d2k=a|"h
]VN1a aYf-k2l-m y1D ]ovhy"movy2bV 44

aYf-m2w HflEa ,y1qy2
Vk2l-m

l-B-x2t1t afl ]y1m2lfi2l y1D di-X-Vi
q1b2T2w1t afl ]frFxfa ,-i2l hftVk2l-mV S-O-Vi

q1D-T
aftvf2k2l-m ]y"L1a=lfK [y"cftv2

.a|Yf-m2lfi2l ,Vq2T ay1hv2
fty2z-_x=y|1D l"bFq=lfK 45

]ebea terzeG22t1a afrVU1m y1D
]y1-dy1b afl=y1D

afb_h-dv2 afP2c-K afP2c-x afwfxn2 aflz22r-P teqeD-hv2
afK2l-m2l i-dovh b-r HflEa

hnf2d y"r_x-a av"Ehel y1D hfm
afm2lex by1Jy-v2

p .H|"r2w1P ]-my"h2mV

y1hovPn2-a=l-i l-pn2 r-Jne2d-kV|bn2 afK2l-m ]y1-da"B 46 P-S-V-X
dg12c laY"n1fd2lV O-V xia

r-m_a ]y1xoxyn1v2 hfxn21mV w-O-V-
.H|"l hfkfCn-2l (V)-O

laY"n1fd2l afK2l-m hn"fi 47

r-mfav2
uow2q=]1m

]y1hflEa HflEa aVh ]ovk_hflEa y1D
]y1k2l-m a"rfmV

]yz1fr h"lgfv2
.h|nf2d hzffr a"lg21m2l fT2l"ky2 y1D

H"l=b-hy2 ]fayG1-s ]fb2r2b-r ]nf2T-mV y1B-r laY"n1fd2l afK2l-m ]y1-dEa 48 P-S-O-V
lebfB tn-y1d2m=lfK l-i H"u2l2w-hv2 w-V-X

.l|ebfb y"my1K-x=lfK l-i ]yn1g21c=b-rv2 -O-X
afK2l-m=]1m afi2B laY"n1fdv2 49 w-S-V-X

ovgn2 d"b_iv- @-wy"m @-r2d-w2l lebfB tn-y1d2m y1D afT2dy|1b_i l-i yN1-mV w-V-X-O
p .a|fK2l-m i-r2t1B laY"n1fdv2 (Ns)
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