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' \J ,, 

-. ct..dl di UClr. ~ !.I..:! c:i.. CVc::I 

L'l'Ul WlJfflJ j 'V1'11CJflTUffUL'l'ULV18'U\;J1lJ'lJ8l 'V1'1'11'1 Vl'l'U 

lJ'l'U'\.b:::mru W.PL !vctctr;C 

(®) 1:::CJ:::L11:111:::V111'1l'U~ @) \;Ji:llfllJ !vctc:ri:; - ffi@) iiU1fllJ lvc:tc:tr;C 1~I?ifam1 , 
L~'UL~eit1~'11v'1~'lmlJuru; ~ Ltlt1'51ulU011Fi1'LI1ru 1VlEJv1°1LLV1ti'l1Vlm~"foni1L~lJL~'UL~a'U @) iu-ru 1'LI~ 

u "' ' ' . 
(j) 5u11rl11 ~~~<ri t;11lJ-"AU~~a'11i!n..'.l1'U tl. '1 . n.vL LL'1~ n.au~ . ~111Vi?t~ Vl irvr o~o~.m/ J ~bGm '1'J1.uY.1 , 

(Iv) 1:::CJ:::l1'111:::Vl11'1l'U~ ® LlJ'l'.flCJ'U !vctctr;C - mo n'UCJ1tJ'U ~4:'.c:tr;C 1 m -ffBVl11 

L~'Ul~B'UV11l.Juru;zf ct LU'U-U'vlJ'11'Uni1Fi1'U1ru LU'U1:::c.i:::rn;n b L~V'u LVlCJcJ'l1:Wvi'eNfi1ii'ICi'lf111L~a'U.ff'U 
u \J 

c::a.. di u d 

L'llJLVlfflJ ru 1'U'Vl ® LlJ'l'.flCJ'U !vc:tc:tr;C 

~'l,T'U 'lh:::mru ni1.n11:::rh 1 i~1E.11'11'Um1u1V111 '11'U'Uflf1'1'lh::: '11ll'l'UU 1:::mru , 
W.Pl. !vc:tc:tr;C 11'1LLrlC.J'1"J1lJ (®) + (Iv) 

lJ'l'UU1:::lJ1ru W.Pl . lvctbo 

1 Vl1 i-U'vlJ'1am1L~'UL~B'U\;11lJUru; er L U'U-U'vlJ1:111.1m1Fi1'U1ru L U'U1::: v:::L 11:11 
\J u \J 

®Iv L~B'U 1VlCJ 1 i.1u1:::lJ1nJfl1)L~lJ;'Ul~U~~ffU @) .rr'U 1'11~ VlllJLL'U1'V11'1f11Whtnru ~'Id 

.c::ld v 0 0 - • 

CO>.CP> fl)WlJi:.1!'11';i..:J!'l1LL'Vl'lN ... 
(;)1aci1.:i 'U1CJ~6lj) i L~llv1'11'1vl1LL VIU'IUr;iVlL 'Vll'l'U1J;I c·JrnJ~Vl11'l1'UL Yll'f'U1'1 c;;) L~m .U1a 

\J 

1:::'\J'ULL vi'l 1~{um1LLl'i'l~'l 1 UL U'U'l.J1:::L.n'Vl'U~V111Yi'eN~1.1 1:::~unm'I vi1LL.'.Vl-ti'!iJr;iVlL 'Vll'l'U1'1 Ci1nu~vt11'!1'U 
Yla.:i~'U 1:::~umn:i) am1L~'UL~v'UU'1'1U'LI ct®,~o 'U1Yl (-Jqi;zf C9:') 

CO>. "liei-u1m~au (1P>) = A + B 

A = B\;1)1L~l..!L~B'UU'1'1U'U x ®I!:> L~V'Ll , 
B = L~'Uth:::'1°1vl1LLV!ti'I + L~'Uf11l'IB'ULLY1'U 

~'Id '11lJ11t:1'11LL'Um1CJJ;l:::LBE.IV1fl11A1'U1ru A LLJ;I::: B 1111 ~'Id 
CO).Gi) 011fi1u1ru A 

f111A1'U1ru A 11'1LLrl fl11A1'U1ruam1L~'UL~!!'U '1°1'U1'U ®I!:> L~v'U l~fi1'U1ru1viEJ 

1-&'ezi'eil.J1:1avi11L~'UL~B'lJ\;J1lJuru:n ~ LL'1:::uru:n ct nci11f1ei 
\J u u 

- 1'U-d1'1l'U~ @) Vli:llfllJ l!:ic:tct~ '1'UO..:J1'U~ ffi@) ii'LI1fllJ lvc:tc:tr;C LUUB{;))1L~'UL~B'U~~1CJ , 



- Ci'. -

v),nft1 A Aa 8m1L~'UL~at1 ~\lr11t11ru1~ vi'\1-if 

= (BIPl11L~'UL~ti'Uvi~1CJ\l~\llPl1lJUru:fi Ci'. x D Wiw) + (BIPl11L~'LlL~tl'LlmlJuru:z1 er x b ~at!) 
u u 

= (ct@,ct'l.90 X b L~B'U) + (ct<9l,crk>o X b L~ffU) = bCilG,\v<i'.o 

I.WU A = bC9lG,\v<i'.o , 

'V!l.J1C!L'Yl~-• 
(;). eJ'1P111L~t1L~v'U1P11l.Ju~ <i'. Ae:i ct<9l,ctl!Jo um \jjen.ffuL-ilwqfS er V\IFl-:lLllt18'1P111L~l.JIPl1l.J . . . 

vru\l~aci'1irfmt1 n.\l. n.'Vl. Ll.'1~ n.atJIPl. VJ l:l'Vi ._,...;oc;'.cf/1 eta ~\11'1.JVJ mo IPlmfll.l lvctctr;;; L~v\I th~mi'l n.\l. n.'Vl .. , 
L~~ n.au\Pl. L~m m1P11m'U~11tl~mnum11'1-1-U111'!fm1~~mrrn1'U'11uv!a'l~'UM-rrn~'LIL~a'U YI.Pl. 1vcrcrc;; ... 

Iv. 1'1-1tl1eJ'1P111L~'UL~tl'Uvii.ffrn-il1u~ii er Av cLC9l,ctl!JO U1'Vl 1vic.tbhi'ti~)~l.J1rufl1)~tl'tflr'U 
~'l.JWiV'UL~l.J ru 1tJVi C9l llM1CJ'U ~ l.J1r11'lnru (LthJLLtr.l'Vl1\lrYrafi1'U'JNLUWl.,~ hl'~c;') 

m.kl m1ri1'U1ru B 

n11rl1'U1ru B 1~Lln n11rl1'U1rue5'1Pl11L~'Utl1~~1~1LL'Vli1-:i L~'UA11PlvULL'Vl'Uvi~1CJ 
'UtlnLVIUv\l1nL~'UL~B'U L~'UL~l.J~'UI vi~1c.tfl1UnUL~'UL~a'Uvi~1CJ\l~-:J ~1'U1'U (9)\v L~tl'U 1~rl1'U1UllV!CJ1i 
-U'al.J~L~'UU1~i\11~1LLV1i1-:iL~l.J LL~~erm11V1l.i1Pl1l.JVIU\l~aci'11Tn\11'U n.\l. n.'Vl. LL~ n.B'lJ\;l. ~1'Uviavi vi ll'YJ. 

'U • 

OGoc;'.m/1 C9)c;'\vlrl ~-:Jl'Uvi bl) n'UCJ1CJ'U ®ctctb l~tl\l U)~ffTPl n. \!. n . l'l . LL"~ n. BUIPl. L~B\l l.J1"\Pl)\i1'Uvi'11 iJ ... 
L~CJ1nUBIPl11L~'UL~v'ULL"~15m1~1m~'UL~v'LlLL~~iJ1~ lCJ'!!UIPltl'U LL 'Vl'U5'U ( ouuvi ~) YI . Pl. ®ctctb LL"~ 
th~n1i'1flru~m1l.Jn11l.J11Pl1\i"1'Un11'\J~Vl11-:JJ'U'Uflfl"'11'UVJB~~'U-L~-B.:i tl1Vl'UV!l.J11Pl1'11'Ufl"1-:Jn1TU~Vl11-:JTU ... , ... 
'Uflfl~'11'UYJB-:J~'U (OU'U~ C9lO) "-:Jl'Uvi Iv® 5'U11fll.J ®ctctG mh1Av , 

~1LL'Vli1-:JL~l.J 1~LLn ct,boo fl(U~1CJ '11'LI1'U bl) L~B'U 
'U 

- 1 "LI-d1-:i1'Uvi C9) l1n11fl:W ®C:Cct'-" \l'Ui1-:i1'Llvi mo nuc.t1c.ttt. ®ctct'-" ~lltJa1P111L~'UiJ1~~1 
~1LL'Vli1-:i1vi1L1~LLn lri,ooo fl(U~1CJ ~1'U1tJ "" L~ffU 

" 

vi'~'U B fi-v BIPl11L~'.t.!"J1~~1LL'Vlil.V~uri11P1e:i'ULLvn.t/~'UL~l.15'UI ~\lr11'lnru~ vi'~ 
= (BIPl11~W1~~1~1LL'Vfil-:J1~ x m ~tru) + (eJIPl11~W1~1~1LL'Vfil-:J1~Llvl-:J x '-" Wltru) 

= (ct, boo x m L~B'U) + (lrl,ooo x '-" L~B'U) = lrlc;',Goo 

'111.J B = rrlc;',c;;oo , 

m.m "tiv\IL~'UL~vu'lla\lu1c.1Y1"tl':i ., iJ1~~1tJ ivcrcr"" ~-:i 1~LLn 

= (eJIPl11l~'UL~v'U (9)\v L~B'U) + (L~'Uth~~1~1LLVIU-:J /L~'UA11PlvULL'Vl 

= bC9lG,\v<i'.o + !rlc;',Goo + lrlc;',Goo 

= lri!rlrrJ,G<i'.o 'U1'Vl 



- cf -

h -dv.:ifl1)~1°h 1.ff:ci1CJ~ L ~ll~'U (1€1) 

'liv.:ifl1)~ri11.ff:ci1CJ~L~lJ~t1 hfan ~av11.:iL'3m~vt1 (j) .fiu Firi.1~1u1u &>Iv L~v'U 
'IJ 

" I Q. . di. QJ V q O ~-

= ~~wn.:iL.:i'ULVIB'U o .cf 'tl'U i;J11J1Jqj"1! cf '.il1'U1'U b i.~18'\.J -

mlJUqj; cf BVi".i1L'3'UL~B'U cf&>,ct'lvo 'tlv.:i·1.h;::t.nviu~V11'lVlB.:i~'U)~\1l'una1.:i 
V I I V V V t 

Av "J'UVl ~Iv.cf LWlJ~'t.Lo . cf oU'U Av -U-uVi lvrn eJi;J)1L'3'UL~ffU cflv,rnlrio U1'Yl 

111'.:iJ'U .fl1)~ri1H~1CJ~L~lJ~'Li Av (cflv,rnlrio - ~-&>,cflvo) x b L~v'U AV!Lll'U cf,&>oo U1'Yl 
" tJ lvcfbo = ~av11.:iL'3'UL~v'U &> -Uu m:iJury; cf ~1'U1'U &>Iv L~v'U 

i;J11JUqj; cf Bm1L'3'UL~v'U cflv,rnlrio 'tJB-:Jtb~L.fl'YlU~Vl1)Ylv.:J~'U)~\1l'um'l~.:J 
" . " 

AB oU'UVJ lvrn LWlJ:ti'U &> oU'U Av oU'UVJ Iv~ eJi;J)1L~'UL~v'U cf~,o~o U1'Yl 

111'.:iJ'U .fl1)~rh1-ff~1CJ~L~lJ~'U AB (cf~,o~o - cflv,rnlrio) x &>Iv l~B'U AVILlJ'U lvo,~o U1'Yl 

'lirnrm~ri11ii\hmml ~ = 1~L@1.:i·nrri~L5EMWi:iJH· 

'liwm~ri11-tl~1mnitl ~ = 'lirn~'LI~V"LI(&>)+'li~ri11i'11crviL~mi'utJ ~ 
'lirn.rm:;fi11.ff~'.lCJTI1JlJ btbo = 'li~fi11.ff~1CJTI1J lJ ~~ + "lirnfl1d~rl1ti'1'VViL~mf 'U 

ubtbo 

@.1€1 ndtULlJ'U~1Ll'Vl't.ki1.:i 

i1aci1.:i 1mL~'Uam1rh~.:i rn tJ iii;l1LLV1u.:i-ir.'.JV1ti1iJ1t1a1'U1CJm) )~\1l'u b '11CJ.:J1'U 

unu~'\.l11).:J1'Uvi'1 hJ L tJut;\'1LLV1ll.:i-h~ L~m il1'1)~UULL vi.:i 1 ~tl~uth.:ith~L.n'Ylt;\'1LL Vlll.:i LLl:l~)~\1l'u~1LL 'VIU.:JL U'U 
'IJ ' 

U)~L.n'Yla1u1~rn)Yi'B.:i~t1 )~~u~'U t;\'1LLV1ll.:i-ir1V1ti1il1CJa1'U1CJm':i (unu~vt1'l.:i1'UYi'B.:i~u )~\1l'u~'U) 
@. °tiB.:iL~'UL~B'U (@) = A + s· 

A = (ri1nm.:ieJi;J':i1L~'UL~B'Ui;J1lJUqj; ~ + ri1nm.:ieJi;J)1l~'UL~B'Ui;J1lJUqj; cf) 

B = L'3'UU)~~1i;\'1LLVIU.:J + L~'UrJ1i;JvULL'Yl'U 

~.:iif '111J1)tl~1LL'Uf1d1CJl:l~LBCJVlf11'lA1'U1ru A LLl:l~ B 1~ 111'.:iif 

@.<0> f11)f'i1'U'Jru A 

f11':iA1'U1ru A 1~LLn f11':iA1'U1rurl1f11:11.:JeJi;J)1L~'t.diB'U ~1'U1'U &>Iv L~B'U 

1~A'1'U1ru1V1t:i1i-UB:uaai;i'l1~~'UL~a'Ui;i1:uuru; ~ LLa:;uru; cf nri11AB 
'\J - U U 

- 1"LI'li1.:i1''LI~ (j) i;ia1f1:1.J lvcfcf~ -.u'U'1.:i1'U~ rn&> ii'LI1fllJ lvcfcf~ 1-ffii'Bllauru; ~ fi1'U1ru 
' 'IJ u 

Fi1nm.:iai;i11L~'UL~v'U., Av ai;i1-iL~tn~e:it1.fft1~1~V1'tJB.:JB'Ul'i'tJ 'Yl.b .fft1 &> B\;l'l1 ~rn.&>bo + a~.v'U " · . 

-~.:J~Vl'tJB.:JB'Ul'i'U 'Yl.b oU'U lvlri.cf am1 rnb,b~o Vl1) Iv ~ru~1CJ~1'U1'UL~B'U b L~v'Ll // ~ \ 
4 I . l \ 

= (®rn,@bo + rnb.b~o) X b l.VIV'U = &>~~.~oo f ~0 ' . f 6,' 
!---> ~ 

Iv \~e. ~ 
~ :;:> 

~ ,v. 
"'.... 1) .. 1 
/-



- b -

- 1'LI-d1'11'LI~ m Lll't}1t1'U ivctctr.\'. :v'Ui1'11'LI~ mo n'Ut11t1t1 ivctctr.\'.1-tl-Ue:ill'1uru:S er 
.., u 

A1'U1 rurhnm.:ia !f1)1 l~tll~tl'U fl tJ a m1 L~'U L~ti'U.ff 'U~1G'Wl'1JtJ\llh:::a.n'VlB1i..n ti f11)'Vltl\l~tl):::\?i\J vl 'U .ff 'LI (9) 

' 
eJ!fl11 &ict,Ci'.mo + eJ!fl11L~'UL~ti'U.ff'U'1'1'1V1'1Jtl\lth:::L.n'VlB1'U1tln11Vltl'l~tl':i:::\9i'u\;)'U .fft1 mlv.ct' "E)gi11 cto,m"1!o .., ' 
'\1111 Iv Aru~1t.J~1'U1'UL~tltl b-1~B'U .., 

\9i'\IJ'U A fltl rl1f1'11\leJVl11L~'UL~tl'W -~\lfll'U1ru'lv) \9i'\l;j' 

= (ri1n'11\leJ!fl)1L~'UL~tl'U!fl1lJUqj; Ci'. + rhn'11\leJ~)1L~'UL~tl'U!fl1lJUqj; ct') 

= (mei'.r.\'.,Ci'.oo + mr.\'.b,c::;oo) = mei'.b,\voo 

'11U A = mei'.b,\voo 
' 

IP).k:l f1T:iRTtJ'JW B 

f111A1'U1ru B 1v1LLrl f111A1trn:uam1l~'UU1:::'11i;11LLVIU\I L~'Url11fltJULL'Vl'U~'11t1 
'UtlnLV1ifo:v1m~'UL~tl'U L~'UL~ll~'U"l ~'11t1munUL~'UL~tl'U~'11t1\l~\I '1°1tl1tl mlv l~tl'U 1~A1'U1rulV!t11-&' 
oLJtllJ'1L~'UU):::~1i;l1LLVIU\IL~lJ LL'1:::am1huJ!fl1lJV1tJ\l.~Bi;;1i:rn.:i1t1 n .:v. n .Vl. LL'1::: n.eJU!fl. ~1'U~'1Vl ~ lJ'Vl .., , 
oc::;or.\'..m/1 mr.\'.lv!ri '1\lf'U~ m n'Utl1tl'U lvctctb l~tl\I tJ1:::mP1 n. \I. n. 'VJ. ll'1::: n. B1J!fl. L~tl\l llllfl1]1t1~11 tJ 

. LMt11nua!fl11L~t1l~timrn:::15ni1'11m~-m~timL'1:::tl1::: 1v"lltllfltirnl 'V1U~t1 (uuu~ tv) w. Pl. ivcrcrb LL'1::: 

tJ1:::f11P1Aru:::n';i1lJf11)lJ1!fl1:01tlf111U~Vl1)\11'UUflfl'1l;'h'UYltl\l~'U l~ti\I · n1Vl'UV!lJ1m.'11'1Jf1'11\lf111U~Vl11\11'L! ... ' .... 
' ' ' 

UAA'1~1t1Vfti-:iot1 (uuuYi &io) '1.:i1t1Yi tviv 5't111All ivcrcrc::; n~11flti 
' 

- 1t1'1i1-:i1t1~ (9) lfl'11flll ivcrcr~ :vt1n.:i1t1~ mm 5t111AlJ 1vcrcr~ Lllt1a!fl11L~t1u1:::'11 
' 

tl1:::'11i;11LL VIU\I 'li1.:i1:::t1:::L ·m1\9i'-:in~11~\I hliivtivi 1 t1m1r1'1t!1ru 

- 1 t16lh:r1''U~ - Q) lJF111fllJ lvct'ct'~ :vt1n.:i1't1~ mo tl'Utlltltl lvctctr.\'. LU'UB!fl11L~'Utl1:::'11 
i;i'1Lmtl-:i 1 VIU hfan &i,ctoo Aruv1·-.m '11u1u <..\'. L~titl .., 

~.Jt1 B flti a!fl11~trth:::'11i;l1LLVlll'1/~t1ri1!fltiULL'VJU/~t1L~ll~t1"l ~\IA1UJru'lfi #.'~ 
= (Blfl11~trth:::'11i;l'1LLV!tl\11~ x m Wltltl) + (BV111~lJth:::'11i;l'1LL'Vltl\11:::t.r1.JLLvl\I x <..\'. L~tltl) 

= (o x m L~tltl) + (m,ct'oo x <..\'. L~titl) = mm,ctoo 

'11tl B = mm,ct'oo 
' 

= mctr.\'.,!rloo U1'Vl 



- d -

h <tlt1.:i.fl1';J::ri11 i\11£.rvh ri:w-Y}'u (~) 
'1it1.:Jfl1)~fh1-tl~1CJ~Lvi:w-Y}''U 1~LLn tJ(;lvJ1.:JL~'UL~tl'U ® .fft1 Aru'11t11'U @lv L~tl'U 

" 

tJ ivct'ct'G 1~m'lri<i11llil~LBtJVlL~:w H 
tJ lvct'ct'~ = tJ(;l~1.:J-b~UL~8'U (91 .fft1 '11'U1'U-®l!::> L~tl'U -1~A1'U1fillVl"CJ1i-Um.Jm)m1L~'UL~8'U 

" 
Vl1lJUf1!:ct c( LL'1~tJf1!:ct ct' na11fie:i 

= (tJ'1t;l1.:iL~'UL~8tJ ~- .fft1 vi1:wuru:ct c() + (tJf;lvJ1.:JL~'LlL~ffU ® .fft1 VlllJUru; ct) 
u u 

,, 
0 •C..«:til OJ OJ.d 

~-~ n1';Jfl1'U1ru~'1m-:iL.:imVlei'U ~ tr'U m:wucy'!f c;: 

- 1 'LI6li1.:i1't1~ ® \;)fllfll.J lvctctG '1'Ui'i.:i1'U~ bll® 5'U11Al.J lvct'ctG A1'U1U.ltJ'1vl1.:J , 

L~'UL~e:i'U ® .fft1 LVlCJ H-ile:i:wamlluru:S c( '11'1.JTU b L~ti'U ~.:ifiTtnru 1~ ~.:id 
" u 

= (tJf;lvJ1\IL~'UL~8'U ® .ffi.J '11n.fft1~1'1Wll8.:Jel'U~U YI . b) + (tJ;;i{;)1\IL~'UL~8'U 
v v . , 

® iu '11n'ii''U'1\1'1Vl'!J8\lel'U~lJ YI. b) Vil) 1v FIU.1~1CJ'11'U1'UL~8'U b Wiel'U 
" , " 

= C@rn.~cvo - cvrn.cvbo) + bb.~o - -rnct'.ctc(o) x b L~eJ'Ll = ct,ctct'o 

1v 

a1tlt.iavi1.:iL~'UL~ti'U ® .fft1 (;11l.Juru:ct c( = ct',ct'ct'o , u 

- 1mh\ll'U~ ® l.Jff;i1fllJ lvctct'~ '1t1i'i.:i1't1~ mo fltJCJ1Ci'U lv~ct~ A1'U1UJtJ'1vl1\I 

L~'t.!L~ti'U ® .ff 'LI LVlCJ 1 iile:il.lavi1:wuru:S ct '11'U1'U b L~ti'U ~.:ifi1'U1ru 1~ ~.:id 
" u 

f - ..:::: ~ ~- -~ 0 "' c::.. ..., ·1.1· 

= (tJ'1(;11.:JL\l'ULVl8'U ® '!J'U '11n'IJ'U(;11'1Vl'!Jv.:Jtl1~Lil'YlB9'U1CJn11Yl8-\lfl'U)~VlU\;'l'U) + , 
(t.iavi1.:iL~m~tl'u ® .ffu '11n.ff'U'1\1'1Vl'!liJ.:Jtl1~Lf1'YlB1'U1cm11Vfe:i.:i~'tl':i~Yi'u\;]'U) 1111 iv flru~1v~1t11'UL~ti'U 

" , " 
b WiB'LI 

1v 

'11tltJ'1~1\IL~lJL~8'U ® .ff'U Vlll.JUru; ct = b,G®o , u 

~.Ql -dti..:i.fll";i::ri11-tl\11t1~ L ri:w~'U u ~ctct'~ '!Jtl\I \;°\'1 LL V!tl.:J~1V!U1~1CJeJ1'U1 CJnl) 

(Un'U~V!11\11lJVJ8\l~'U )~~'U~'U) zj\IL ll'U\;°\'1LL V!tl.:J11.:i ~\I 1~LLn 

+ (tJ;;i{;)1.:iL~'UL~ffU 

(tJa~1.:iL~'UL~v'U ® .ffu Vl1l.JUf1!:ct c() + (i:.iavi1\IL~i.IL~titJ ® .ff'U Vl1l.JUf1!?tl ct) 
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