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r1w pwL LJ n r p It r1)11J 1n p " ' 11 I.11 /11[ u11u ,"i" /' liz w )11114n,{J1w i1, UJ Ju fa 'ii.pL' n· ! ), 'I b _ 

f' f r/_ttUJ J ft[' f11u ,, l.L' In U i / llli Li t lf tn pJ UJ )t dw tf w'ii 1114 I 

'-!tnrhfiL rr ltJfutuLlnr UIW r rb ri' : 3 n1 pwpw'iil_JNtf1 [/ tfl 11 ftl 4w qtl1/_ w <} ~ 

wz/ziwtntt't_ Jw11f9 ( r;Jufa4/i9 } L.. w Jpwl1Jwf1 Jwufi!J ( 4rnp/1lf1 Jwr1!/r11 ) ' 

lJ.J~wf[JwL ,J111ul' ,}wn111jntJ' I, l1mr1/1lf' ;;wuwn9{1 •/11w 1uJpm,7Lf;l"' 

;; wJ w.p J "114 w z /11u: lr. "'l J l11Uf1 'iiwfiw u1bu1[ w r} t lru1p 11u/L UJ U[ w ': 111/ h[ i! I 

,;wJwp t ffhmwrzwtl 2wliJwL JwJwLw4 wzfuwwwL.pfa WflUIWtf('"'flll!{ W~llll

' JIHLf! pLU pdpI!l 9 'II bl"' -': wJ UI l' n [' n 2/1 l Lz UJ L w 4 nif' J ntf1 n,L {1 wz/u fliltt '"l 
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,f iu u I! 1 U,J'l "( w w-& t.u nn if_ 4 U1 p fil./i b f'41rw l. UJ </• n1-fJ 1 ttLL L n r "" uf Lurn frp blf1" 

"tbt11p t "'lw'lf'"'fljttLL 'fwpl.Lbl Lpw wi/ziwmn'l .f.uJUfr r/_r1w1 

t4 . 3-nuf !J"'J9 t t11p</_wu /uwnwinw1frL wL9wt;ww, nulfr'l w ·t 4rm

!' h.' l;wf'f•L/1 wz/uwmn'l Jwul! ( •flfzifi4r) uw<JwLwifrw4r/_wa t lrbp 1lw-

111,,,f.t11LJ/ili1bpni/_' wntli./1 1 huilcf 'llfziwr/_np /., bui/.,f ocfwL7w41 l/t11pntz bq

rLpL Ull11J.J,9r/_ntJ bL bpbp t;wppnt{iJjttlLf1bpf 1fnJzii:wt11JwL {bw/.,wL.pnr/_: 

'f. { /u UJ r/_ n f' ,, UI r II 'l b 'l 1' L UJllUlj_WLnLJ t lllrtt_/.,f {, bt11/.,f 'ltfziw-

•Lllf' Jwf[bp/.,ntJfJLbp/1 ifnf1t:wuin1Jf9, /1111[ u cf lll L '1 w 4 4 inf' n 'l b 'l f' t/ 
llllt1_/.,/: {, bur/.,f orfwL'1w4 Jwf[bp/.,n11flY1hpfr 1fn/ut:wurntJf91 ({)bt11 ,p t Lf!-

4u1t11f niLbLwl, np "l'"l 4t11f'filLbp, opfrf1wf 4t11npw <w111 4wJ f!nr1uf1. , 

nLLb11 bwli:fr lp4n1 od-t11L'1w4 Jw4bp/.,1111f1 1 npfr t;Lt11li.w11.pnr/_ 'lf'l!lLp ntLb11 

/, .ril1nc odwL'1w4 4Ulf'"'l bqr11 4t11pfrtLLpfr 4wnnt9</_wupL nt bp4pwlw•frnt

F111t11f1 nwnul'uwufipblfru wL t; pwdbzm ~ '" 2W'ff'"'fJJnLL 'l"'l'J.Lbl 111111 4w

l'[,"f' .\wLq.wJwL.pfi r/_pw le J'"f'w9-

11Ll K. wJwu1wu1wu/ziwL 1J'1u4bp/.,ni1fl

!1f,r1/i 'lhf'I! ' '1-Lfuwr/_np L. ,.dwl17w4 

411111" 7 b q f' L ['fr t; w m J lll !1 it/; tn l! It n }_ -

LL 111 J ( 11 mp /1 l/' q.w q.w {J' 

.Pl1 1iwpl1bL[! wr•t/.,fr iiw4bl'[,"'J 

/I/> '1/'l'f" /J.ntLf Jwl1hrl1n11fi l1n1. · 

r/_ruf ~- w /u Jw4hp/.,n•J flp, 11pfr r[['-

11w1n•l uw <: uu1.f_ 'l'" flU ~ qwLf111 wz-

j11WU1 w'iJ p/1 f'Lfl W!Jj!l7l .J UlltUlf_UJ 9 "'l 

ur wz tua" /J. n t 1.i /1 .r w 4 bp [,,,, 1p fr rlriw 
4 m f'rl" 'l z b f"n I' 'lb:frn pJ ur9 /i w J Ji t b L
[l w f'4•[ nui' Ii. r[ /, p t wit r/_ n t J !JIW-

;_b 1Lfr . r;.h .7in11J u19J w11 wb 11 w4wpwp 

11uf11 l1wq_JnLJ t, tf/12/1/1 J; w z r/_nr/_ , Jrrt11 

150 ~ <]'. 11' tr' 4 w J 1 5 111,, Ii L w 1 u J 2 

'Ll'w ' U. J'l"I' l/U fi J hit pL nl"l w J .p/1 4w -

/ , 
./ ' 

~''f - 3. lumu . vL~1w.iJ1li •.11G.9UAfiu1m ~ 1.nr fi:i1 

m2Juw •nrn1 1.fwoJt t11i.;.; c il, .-p, 

1 ~ '1l fufrl1 1 2 - u rlw~1r1wl1 l1mru111 l;1n1, :r

'flP""qnf' l1u'f'"'l "'Ii'• 1-urni &/1 du·f1i 1if, . 

i/_ntJfiJ , 5 - 11wlf1 ;, (;' -lm.'i.{1 i;J/;u111/1111 Jw -

IJhpf.t.nt/{J , 7~l1uipfr;ji l/WljH.'[I , 6 ·--· ln"f!J /1 

odw!i'lw /1 Jw'th11l. 1111 f/ 

f" ·' 'I ~ 1lfd l!l l1 U,'! J f. uJ JL J' b J wJ pnl/d l"'L n1Lb9n 'l 'l"f' /t fr.pru i1 J'"fJ !' : lJ.! '1 

>' ! ll! /IJ .~:WI"'<!_ ,, Lli ( llil1_ 'f lt (Id /r .f! /1 U/ z/u WUI ft'[ J WU[' l'f UJUI [llUll U111lr] /, )/ J bJ UJ J -

i ").' .i :;;i/p " ,) u11j w J rJ /111/ w <} q.11 pJ {1.(.>UJ 11/ "'l''I w U1 /> g Lt wt! 11 w pJ {' J /1w ·;w1-

U.1,.;·r,_,.::,: 111 !; " ' 2I!"7r""fiJ'"L 11wp..l.Lbl pt!.1r1J.pnpw4 q11r1i1/1/!'"''f" 1l 

"I !.U UI l 2 t (lffl ,, ,, J;f, f' ", 1, .:, :J '"! ,, UI r1 /1 l Lb l' ,, /, 1, w f'Uf' J /1w l,' w l'f w (r pf, [! w q_J JU -

L/JUm, ;_ ~ t !'w u111[ "'l zl, pm /1!1Lhpnr/_, 4 U1f'f lLb11 /i r/_pw : 
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11mr!1z&brp 'lwuwqwrqn11f11: 4wr1/1;_!Ji,f'I! r;uww4wf''Tif.nuf b/1 f!Uln ,J,,,_ 

u1111gJ'w'ii 11uzrznL/J1wf1, l1u111 'll/uf4/i J./,fi /, 1/rpp/11 

lf w w 11 L[J J' w'ir ntrz rzn t/J 1wf1 I' .t; wJ' /,J' w ur, 11wf'/11..'ir /;pf' tfif111ul /;], w l /, 

J.wju: 'li4. 4 - ntJ' 9n1J!J ~ Lll['i/_wo 41npp(bhpp nrrnzJ'w!J ilb/Jn'l-f' [lllUl J'w-

2 

li~. 4. li.ur~iG~ c ~ r.rnzn11il' pum 

1 l: lU Hlll l~JtiU1 ~·, Hll( l :J l ll l .~mt~ . 

I - qi/uwq"f' ~·111""1. lnirl:r, 

2 -J,,,fu l1mr ft i. 3-- wr ~"'l'Pi. 

'I-) '>) 
\,~. il. l1tnr>l1 zGii1 ·}1 ur n~i"1 uJr 

'lt~·~~l1 1t1.~ t.. 'lr ,. fl•' 
w) ni'lfrrz /1.,.rftl Llp , 

p) i)wlwJ r,mppzf.l. 11 , 
If) iJ N w 1) ~wpfrii1 bl' 1 

11 ) J. 11 :+;} r11 iu /rfiJ! • .-n·./ ~ 111r/1 ,' Ll:11 

lJlllL[jtf tu11 : r:p (. ;.:!_r: /-· .·:·,J.[- 1':: . :: • /!~:;f /.:•; l.llj t ~·J: --: ,11,f::i: .f.. ,r:f ' > 11 / 1.'1/J,'j rr·1/1.1w1/fl{l 

~U1f11r17. fil{/ 1\· f;'; ;~f~J r:;j ~ f !Hr:: :.!" u 11: ;· f1 /j l1 :7_Jp~ l. /J L· L'..'f!_ /./1np /1 LA1 /r[' /ff.Jin ... 

p /11..fr if.ruu '{ )1 /, d ,, t!' ! ."! 1,,J;/; !' !. II (ff rz tf_ w;,. tfdd -,, r; lj ''if• !,· ,_.,!'I• 11' ) ;Jj .. , /U Fl i" 

fl.wfu 4m11f.; Jtf.11 l1 11 :1L1111 / f..!1 w;l1 411111/11..'t.J f,{' [' • ni' 11)1,9 'i i /uw 1/1111 l1111 r11r.7 

lqr1t, l'Y1!1 ~in1t!' ,; f'" 'F tlcuu:,': lin'IJ'l.', l. t'l' ~' /r i.J'·u l ,i ln1L A:11 ju .11.11 !' /1 w1.h!1 

~ 17-f'if."1.rl l,·l!":p /1;/1 •1r•L!J: t':Ju:t11.LtUllllJ/>f1 .t;u1u111!1 /]L1/;11/1 t/_11w u: .1' l11rr p;',;) i/; 

f"'1_ wz/uwUlllld fi 'i1 i.t..r y_f.'u r1- hu1fo t.wfa1 ( ,\!;lulnJ; {)/1 Jllfl 2l ·fa /7 un.ipf: f1 lf[fl/JL -

{J1wJ'p) , /1ulr <~ w/u li mr:fi lh bp n1[' d.w/u/1,g ,,_J,111/i Wf ;; u1111n119/1 {,!Jl f1/. jJw 11-

P fr n '·'l 'l.11 'fl !'i"!'i" 

f!uu1 1afufl1/1 J.lifr /, 'T/rt'i'/1 , 4uipfi1..Y1bpf' i/1f11111J' b), (L4. !i ) '"'f/1'1 

( w ), JwlwJ ( uTO nt)"TiJ!~l) ( p) Lt J.nwo (tt30rHYTbIH ) ( q}1 fiw9/1 r711wf1{i9, 

y, pw Lp IJUJ n ,,,,, pw rl u1111L 111.J' l), a,,.lJI r} ( OTTHHY Tbrii ) ( '1) /, u n1/ 111r w 4 w& 

'll/u fr4H pnt[ !1111 p frl11 /; f' fi ( w [,' u fl 4- .1) : 
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lirnrp(l'ihrp wl'i4Jntl'i&brp: 4Lllf'/1l..f1 wzjuwtnnq rlwul' u11i/_nuf ~- lcpbp 

·:wf'fJntflJwrfp ( wn'l./,/1, hmu/1 'llfuwif.nf' u h1nl.t.fi odwf1,,_ui4}1 Ur1rlwl1 .t;f;_ 

1.1•Lw&j!ni/_ umw9i/_n.,f l), wf141niLLhp1 '1-r1wLj! wfi.t:{'wdbzm hL 'ir1nt{Jbp/1 

!1111puwf1 sf/1r_n9ni/_ Jzw4Jw& r-w11Ap 

W{IUI w 'f('ll rz w 4 wfm t/J 1n tL L WL'( w.t; ni/_ b .. 

[n<L <wrfw['t IJ.L41n cJ1f1hp/1 1_w1/1sfwL 

(: w zif_ wf, J!P ) .t; wJ' w ,, 1,l w ~ h,,, w ! {if, pw -

1; ut l L I.,' w /1 'l-P u wf1 n uf l f'4 Ill .; w f' /Jnr-

( 1111 & &b r1' .t;{ir.lJ1wl1wJ1 -:wpfJ111/J111tLf! 

;, LrwpJ'wf1 ·': w,n/J11 t /l .11•t&I!, np11f1p 

.'.' " , .1 g hJ1 m r"l wrr lt!1. 6 -1111.l , IJ. 1u rn h 1l 

1,, ,l w a- h L /i w 1i. ,,_,, u11.u Lf1 1, ,, 1.,(1 ,r w 11 f; -

{,/, n 11/Jl: bt'' sf z w 4•l nrz rl'w !1 /;!' !!tu Jil ( 1), 
f1"'11J' wlt sf w4 b I' lrntJfl' ( 2) j, J 2wl1i/_1m) 

J'w4hf'L.1111/J (3 )• 

2 

\Jll . (L I1mrJ1£J• q1J11 t~11i n r !u l; lu n1li'.ilirJ1 

nrnz1fwr1 b1ruf1bmw,1jtli f1tU l" J""!'J lld;(; f,r . 

2. /1 1! 11 w 4 LU L .t; w fl P 11 L fl ! n 1. b 4n1_ i/_ n isl ~ w J L .\ w I' fJ n, fl 1 '" 'i1 [!, 

nt'l' qn1q1JJ <f,,, ~ f1wp/1lf1 lp4w1f1wl1wL Ii. [U1J!Jwf11JJL ifwu1n1 9 11ufLlrI 11ul

tt" I fl f 1111111 b (1 fi f1: 

11wp/1J/1 wf141n1f1f1f;l'l! pwrfwL11tJ' /;L bf'4nr juJ'pfi' 'llfuwi/_11r1 l: -,ri wf1-

1; w4: 1i1, . 7 - n11f pbf'1/1.UrT ( 4w11/1;_fi wzfuwurn'I. Jwur/ wl1<11wdhz11J •."ww-

1/wr)plrl,t""L ' n11whrz .'J"LJ ,'J b& m111[uiJ- 4L11f1f1lfi '1l/uwi/_n11 Ii. odw&rrwt1 w!i-

1: /111 f1fi/,11t" 

l1 "'f' /i {_ /1 'fl ju LIJ i/_ 11 {' Ill f1 4 Jn LL & hp[! ;_w1/1i/_1aJ /,l, 'ilfuw-

1/ t;p -': wm n rz < UJ{' /7 11Ljrl.( w h i/_p w, n pL lllf[ rz w-<: w ! LU{} ~ 'l//u mi/_ n p 4 trl{il"f /; 'L

;1 {; " ''"' 1'' 4t'f•w,i/rl1' 1; /:tflllul1w'1 ..C:wf'lftlLf'lJw'i.i 1/pw (fd,. 7 m , r ): 
<J. l /u w i/_ n [' LU ll f [, /1 w 11 4 .I n LL ( '( } ll'1/..1Lrnif ( wJf1 w1'4JnL-

);l' , 11f'l' f,•wif<f•Lr:tJ' I, f1'11f'frlf1 wn.'jl1/1 J'wl1bp/i.11 ,1/l111/ L. l1rw 'lt/"u11/1rl' l•q[tn![ 

wJ19unrz nt fJU1.f'Jw11 <wpf/ntfJJw&L nirzrzw.\wJLU!J .t;uipflnif'Jwup1 IJ.1f1 4LU

r: n1z !, tf.i1 L1 •111wl1wY1 (11'1. 7, r ), <wi[wuwp rzr11J/1 (&4. 7, q) 4wt1 f!llJ/Jut

uwl1w& (}14. 7, 1}} : 
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Cf l fu LU 4_ n l' bin LL fo w L 4 Jn LL l! ( .i ) LUJb w'il41niM1 t, "l'l! 

i[LUqJif.niJ t 4U1rhfo '1l/uLU4_np bU1ltp Jw4bpkn•Jflni/. lt 4inpJ1.uL ..;LU11flnt-

PJLUJp1 

11 ur l' J LU L u1 b 4 Jn,_ b ( ,; ) 4ni.i/_niJ t Wjb LUb4Jnlbf! 1 "l'l! 4wqJ[!~ 

<J..n1J t l(mpfol.fo LUnp_ltfo JLU4hpk11i1fJni/. "- 4inpJwfi .t;wpfJnt/JJLUJpt 

U l' n L fJ J LU b ~ b 4 Jn Lb ( ~ ) 4ni.i/_niJ t WJb wb~Jnth(!, "l'l! 

~,,,,q_J1_niJ t 4Lnf'flP J.Mnt_"-/i lt q.lfuwi/_np bUJltp JLU4hpkni1flbbpni/_1 

1~~ 
r-· ~ [_:-,, 

~·~·.1;ni(_wrfjl~,, 91j1:vr{nf1 hwvrn'!. 
llump.1¥"1wvj; 'wril(v/l f 
u,1!tl,:1w b p1Uytvuw-~ ~ 
(!J"'.11~ htut(wuW'/l b;wbw. 
/tfii{'f"Jl'dtl.dip/l ?i2UfRl'liil 

Oclwf.rpu~ w&~Jml'.Chr 1... Jiwmw~wq~Ji wl'i~Jnt&l'..hr: Ochub'fLU4 LUb

''.I "' f/uhpf uUJ w9J LUb .t; wJ wp wf1.t;pwd-hzin t oJLUb'lw4 4u1 pnrz b q_['[' ..; w

mht ,,,fwf1'lwl1 .t:wmnrz {wpfJn•fJ1wJp, pb(U[hu WJ'f 9'"19 t mp1_wrl- b4· 

{ ·-ntJ1 U.l'l- ";LUU14_wrl-pr UfbU1p t n1.rzrzw.t;w1w9 LfiLfi oJwb'fLU4 4mrn'l. hq_-

1,;, crrn!llw/1LUJfof,' l\pJbw4LUL .t;LUp{JnifJ1wL 1[rw1 

0 JLU L 'l w 4 b 111 ltfi LU b 11 Jn, bl! (2, ) LUJb LUL4Jntbb t, np[! 

/;wqJi/_nrJ l od-wbqLU4 hinbfi Jw4hr:ltntJfJn1[ "- od-wb'1-LU4 4111pnq bq_rn1[ 

u:f1o'unrz, ~f,,J11 wftwb .\LUp{Jm{J1wLL "''l'lLU<w.1LU9 .t;wp{Jnt{Jjt•dp (fi4- 7, L )t 

2. LU m w 4 w q. ,)- p 'l- l /u w 4_ n l' w f1 4 J n L b ( ? ) 4ni_i/_ntJ t WJb 

ui'u4.111iL[! , "f'l! 4wq_Jif.n•J t <pJbLU4LUb <wp{Jntf/Jwb i/_rw 4U1f'fii.P 'll!L

/c LUi/_rr,n ljU1f111'l h '1.f'P "IP" Jh YtJfLU Jni/. "- J WU1 ni9J wb n'-'l.7."'p 1n1.bLbp114_1 

IS 

1. w U1 w 4 w q. rt fo o J w b 'I w 4 w b 4 Jn i b ( (f' ) 4nt.'f.11iJ ( w.1L 

wfi41niLe 1 np[! 4wq_Ji/_n1J t L;foJliw4wb .t;wppniPJwb i/_pw 4111p/1lf1 od-wL-

'lw4 4wrnrz hq.f'fo Uff'nJb49fow1nif. lt JwUJn19Jwb rnrzrzniPJnLbbhpm/_1 

t4. 8-niJ 9"'J9 hfi 111pi/_wrl- wL9w.t;wU1 (w, p), -6w4wU1w111LUz (q ) [, 

l1mnrLUl\u.1in (q) 4111rfoi.Lhp/1 LUb4JntLhbp[! .t;wUJLU4wqrtt1LJ1 

z, Ln l' ,, l." 'l- LU q. LU{J /1 LU b 4 Jn Lb{! ( e) 4w•LJ:[11iJ t t'.' /d'iiLU-

~LUb ·~ LUrPn•fJJwb i/_pw 4U1rnrz hqphpfo "ll'"Jh4gfowbhpn1_: 

l/ U1 l' " l. /• ,,. l "' LU 4.. n l' 4 Ul l' n rz h 'l l' ,, [J h p ,] w L w !1 -

l; Jn Lb e' ( ), ) 4nti/_niJ t w/uwi/_np 4Lnrnrz bqpfo [, 4U1f'fl.P '1-wq.w,fl-nt/_ ':/1:.f

f1LU4w'ii .t:wp{JnifJ1wfie q_niqw.t:bn U1wpi/_LUrt qrl-fo Jfop_/J. eL4w•> wL~i111f11_,, 

~~~~ ~j(j~··;""--~--~~ 
{ - f_ JI 

s s 
- .J ---

"') 
~) 

rp 

u: j wLvwJ;1u1.11 n~1: fa 11, p ) :~L·:.' '·:··;· .- ~:m r~;:.:1L:.1J, 'I· J (.;.u~w ,11Lr: mi : 11 , 

{_!,.I'/./ ,'. '-'-' --fo <L n ,J t 'Ii /uLU •[ rr r ~ "'f''"I L qr"'l w 'Li !Ii, '''l lt t; f1J l1 u.-!1 LU t1 .; "';ii ( ,,, -

,r;1w1ii1 r:1rzrzw <: w1w9 -<:wr1/lni{J-1w !1 r[pLU1 t11. 7, q-n,J !l"'J!J ( mr</_wc} 1. 

111f14J"'L!' '1-fiuw•[np hu1'1fi J1.Ji4bpl:.ni1/Jfi 4nrzJ/191 '-lwph_fi qf/uwi/.11r1 4f! U1-

l'"'l bq_p/1 f·}/;l'JLUL wLLun•bf' ( j, ) l{LUf'"'l t tfiHL '1-fw4LUL (w). purgLU

uLU!1w'u (q) L .t;LUi/_LUuwp q_pnjp (p) (L4. 9 ): 

l!bbp pLbLUpl1h9pbf 4U1ppi_Lbpfi hr4rwi_wifnif11nif1e, 4""l''lfhLU-

wLUJfi& -':w,nflntfJJnibbbf'l! lt npnz LNtJ1['f'bpp 'lbl'l!' 

iJ.pU1W'ff'"'f/Jwb nbwl LJ/WJJwbbbpntJ f[wppJ.bbpp LUz/uwinrlfL Jwup 

/;l'4f'wi_LU1pn1.fJ1nibb wnw!"'l'~ntJ bL inh/ubn[nqbbpf!' .t;wzif./i LU11bf'l"if J/1 
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JWf'P- 'l"l'.tnLLl[" <fnpd-fr.pw1fiL Wf'l/IW'ff'WJwup U[Wlll{'WUUtnLJ I; WJ'l· 

Limp/i;_Lbp[!t S/ifuLftllw4wL qbpw{u4rfllnLfJJwL pwJfrLp U[Wpmwqnp I; pu

mnLq.bl, [Jh W[l'IJ"/! 4ml'frlfr wL4JnLLfrLpfi Jhd-nLfJJnLLLhpf! .i:;iJJJ1UlljW-

1.J1Wup1wfrn"1J /,'/, q&wqpfr qpru 9"'!9 =pi/_wd- Jh.tnlfJJniLLLpfrL: U.L4jmL
Jibri/: ;_wi{rJwL .i:;wJwp u1w.i:;wL'l_qn1J LL {w111nL4 UW{'[!hf.1' wL41n1Lwlw-

@r{i) ~ 
). = 0 

~ 

"'' J:') 9) 

1/,bt" .PLLwp4hL.p wL4Jr1LLLbpfr ;_wifrJw'lr t)wJw11 llfrf'wrLt/_n'l wLlun•hwlw-

1/;f,t•fi .i:;frJLw4wL 4nLu1r1pn•49frwLbpf!1 
"lr~qdwJwlth ~mrpzC.brp wGltF1tfrl..brp (_WtJnfwC. wlilu11 t1~m;m1j1: UL-

fiJnL lJ wJ_w </1p (L4. 10) rw'l.4w,9wJ ~ <:fiJ.f!f9 (1 ), 4wL'1Lwl1fiy (2 ), 

J 

npnq 1rrh'lw11'n/tt1{nJ ~ uLl1-
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-1Jm i/71l11m '!fnri/r '!'I dqr!'lrnfl'frnf'll' '!m'1mnfufutfr f'WJ'l'fduf IJF'fl 
,Jmjtm':: i/.fqiflnq/, oor=x; 'I oOG=fJ. 'oocr=r.J. 'oor=?.l 'oo= IJ. 

'!'! r1u/nlmi:rm'1ilJ7vJu</J1Jmrmj JU7'1luJu i/'!1ufeJ1uGqlJ1m i/J'l'!'!'uFf11uf'IJ' 

i/dq1Vi1ul'1'im i/71l11m tf!i/d111'1 mJ}i 

1J'nl''1'i'~ 1/J.qlmUJ f rrn"J>Gm'!m'1 

-mdi/ ~huij< ~~6murm qJ!(£JU<I• 
tpuUJJql '1mJmd i/dml LuGn1u 

'!'u!' fl.,u1r111'1T.i ,/l'Jmd '!'I !'rn1.:1mln 

'il'1mm1/IJmJ17.m[' i/ln'lii 'j fmfoJl 

iltiu '('1"uNd) 1Jf1T1u11t11t1mr '!t/i 

-mLu? r/ilrmpUJnmJUJmlnmnfmri. 

:rrnillJmtlmrJm:,. 

fmpfm'1m/,7UJ m1q1 i/rlm1qn tJG 

-uut11m:-, JlilfmpUJnmilurmlnmnfm'! 

'1ni/ 'rlUli/lml1 h1r!Sm1lrm '!)i/J 

-UJJ,, '/ mlqrmJj'Jln Jmrmj rnlqJ 

-mUJm'1 i!r~l7Hnmnflm duutmdudm~ 

t('j fmJif'bm.itl1! 'Ji/utu-b 'lm.f'Gmr 

m.t~ 'JRllthU\)'lfl 

'JID)lBmp.tml;•tir 1uEq'Jrn >fl.'!m nJ1uu S4\'h 

~mpJm~ il>Jrnid1u!i1ubm lJmf~'Jm 4'16un ·oz '!i'l. 

-du'f;qli) 'Jmp7nfn '!t/imil'!rud1'1n 1~mrfmJmUJ WUJu-b 'lm.f'Smpducf;•1ii 

-'i'l1u i/Lqm '1m'lmrmp '!m.f'JUJ'1 111m1m fmpJUJ 'j GirnS 1'111-ot ·?lJ, 



,'j,l,/,'l""ft' ~wJJJ.u111,',,,J ~ ,fllf ..,,,,,,,,{ ,. 'i,/;,l "'l .. -6.u.rl""'· ..,//•'u /f>rf,,l'"{ 

v1=,;() tl' i jlllll\L• V~= l .'IfJ 1.l'/ pn111b, V ;)'=~ ;:20 tf /;111n1b /, V; = :JtJJ 1!'/ pnu1h 

J{"'f"fu1'i, "'f""'l"'{J ..... ~,, t=.2 11'd' l1mr.iw'u r ,.., ,, . ,,, ,, '"~' /111"'" ' {d!"''u• S,= 1,:i 
u'd' uunu1tf fa r.,..,J "'!' ,f U1U111 .. 'I ,f UJ~/ L L='· .i ( {.; 1''11' 'P '''"rJ'.,,'i, l w !,~· ntf'l tut~/ 

'lL"f.J.'"'"' ll'wu11n,']nL.![1' S,, l1111r1/r111 (''·r"'/' ' ""'" m/ci J'"51 ~ / .. ,, ftw"i'/mJ I; 
:~ b u1f1fUJ1 ·~u11/w11ui f'"L ,/ n1/' 
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•!! Wf'P/;f' wpwq.nL/JJnLLLbpni/_ t/rn11Hp "UJUJUJ['blf1u "1/;utp t 1n1rw.pw'ii

l in<{' 1far.paft9 if_bp9Lh1 2-3-w"w& uiwz/;'[_, "wL11wph1 iwi/tnLJ11hp ii wp

,,.1 nd1p11bpp q.pwL9h1 M 2, p wpawLwq.pn</JJw& Jht_t Swzb'lft bpqw/uw-
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1:,Uf'Hl~ ~IU'J''f'JW- ; 

[Wf'/' 1,M,,f.u), i 
"l'"'J. .,._,,I!.. 

U.1uuth'I_ L-[' :/Jphqft wutwJft wf19wr) 'bw&w"(UJ{'.<;jr bpqwpn<{J1raLf1 

~. np{' .\wi/_wuwp t Jzw"1Ln'l Lwfuw"fWUJ('WuUJif_wr).pft w'lb'!_ft hpq1uf""

flJULU{' (L". 24 ), Jruq L!-[' mwzh

'1.fa hp"wpnLfJJnM.LL t, "Pf' lwifr

i/_w<t t mwzh'l.ft "mfiftifif1 "''9 
J w "hpli.nLJfJni/_ 1 

U.'l_b'lft bp"wpn</JJn<L[1 { wii/_ntJ 

bu ('UW t:butli.JWL pwLwJL.ft' 

::Dq-; 
L= · 

360 ' 

nputb'I_ D-L :/Jphqft uipwJwrtfrJL 

f, ild-ni/_1 

s wzli'[_ft hp"wpn<fl 1ml111 lwt/r

•ln<J ~ Pli1nif_1 bpphJfJ uiwzh'lft 

1111. 24. '•wluwuiwmrllluui{wbfl' Gu•~WIJHU,]jth 

iirhqn{ Jzw~htnt 111.pw~ fnnf 

uufpn'J.1 bp"wpn<flJnt&[' .\Lwpwi/_np Lt ;_wt/11.l' U..!'1 'lh"f.pn<J r1ftJn<J f;), 

•n uizh'l.ft l.p"w1Lw"wL "r)"Jw& qnpr)wq9ft npnzJwL "2n.w1/1L Jf, jdn,,_ft&: 

31 



S1uz.liq~ q~qnuf~ nrnzhtnt qznwJ~~ uh1 .. niu~: l/mp</_nrz. zbpmft '1h.:/mp

Jw9JwL npnz UfUJJJwLLbpnul mwzb'lL U!Jb"fbu fuftm t ntnp</_n~J. np L;imL 

'}J</_wp t "''l.'l.bl /J. bpqwpnt{JJnLbf! lwfb[' lJ.J'J qb"{[!nLJ mwzb'lfi bpqwJ

'iiwqwL qJ-qntJ{! npnzbtnt .\wJwp oqm</_nul bL 'tzrrw1frL JbfJn'Jft:;• 

ll.l'l Jlp"'lf! 'twJwLntJ t .\bmk!wln<J, </_bp9Lnul bL 5 - 10 1.fti bp-

i ~ · 25 . Snru~n~ 4zbnf 

qwpn•fJ1wJp mwzb'lft ltmnp, 

dW[!f1nul 'l:wqwmLbp[ L. 111!2.-

nntJ wf1wlftm/1't li ;• bn.[!I1b!rft 

</_pw ( pwpi'.11 -A/'{{"""'{JJn<U 

nLLb911'l 'tzbrr/!Lbpft </_pw) L. 

'\wz</_nul mwzb'lft L!J-qJwu 

qnpJ-wqft!JI! ~bmkJW[ pwLw-
Mwq' 

K ---c f _ Q_ , 
j mb,, ' /) • S ' t 

npml'l Q-L mwzbii/1 ltmnJT/t 

ltz/tnL t tiq-111/ , 

j ~1 •• - [!' 111w2b1rjt J'b

u1u;· '1/1 111h11J11!11ururr 

ft;l11t{J ct. Ill ~I ;J _ ni/ . 

l 1-e' "''""- "''" b1111,,,_ 
rm /rl /"''bl' u1f-,,,L, 

t-'!.' 'i' "'f"f"'~' jt1nflflL

frl!'" ..,,,! t.1' iJ. ""· 
$ '['' ,f lJI Ill/IL 9 m J' £1 

11'11'- n,L, 
'&4. 2:J-nvf 9"'J9 t IP{'</_wJ-

mnpuftnL 'tzbn.p, n11L oq.u1w
'l"'f"l 11ul bL mwzb'lP qzrrll'" .\u11lwp: l/znbln'fl wrrw y_ qzbrrpL u1L{pwdbzm 
~· Lw /" w "I'" m rwu m ll' 

4z lrrp'ubp/1 f1w/uwuf"'"'f'UJumJwL Jby_ JmLn,J t {bmL.1wLI! · 'tzbrrp

J,,/,l'f! u1mn1mwqLbpft Jfrtn9n</_ mb'lw'tw1n<J bL f!tttn 1:wpfJw;_w•/t/t (ypo
eeHb)1 

'J.f1wf1j.9 {burn wJpw3JwL J.n'l/t'tr mb'[_wzwpJbtn</_ 'l_bUf/t '"f. Ul'l_UJ

.wnu.! Mi lrJwqp: l/zbnl!/t .'7"'9/ti..f!, t!.rrJwL .3.nr1}lt/t oqLn<{JJwlfp, rrL111J bL 

'll'"J/t •Lf'w1 2.w</_wuwpwqzn111fJ1wf1 91119/tl{! .\wJwmb'l_nLJ hL .;m</_muw-
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(linrlihr}i hrrnrl} l}int[p: U.1u ifnitfr ifnpd.11pf! ftwll1w:11/_nul bL ll1w

zluzfa 4t)f(JwL i/_pw Jwll1m9JwL JbJnifJ1wL wq_']b9n.-fJ1niLl! npnibtnt t:w

Jwp1 lf>npdbpf! ftwmwpi/_niJ M.1 nLflrzwAfr11--f/>phq_frJ._ t:wumn9fr i/_pw (Lft. 23) 

ii' wmni9n 1-.JL brfa t:hll1/,_JWL wpJhpLbpfa '1bl1(pniJ' S ZI = 0 ,12 utf, S Z2 = 0 ,24 

tt'u, Sz3=0,42 tfu1 U.J'l lfrnpdhpniJ '/_rntfin/uwlfwL JbJniflintL t .\wJwp

tLrtLJ JJ1w1L Jwmni9nLJf! , JLw9wJ pnlnl' qnpJnLLbp[! JLniJ bL .\wumw-

I 
I l ..... " __ ,. _____ , ________ __ 

liq. 27 . 'lmru•llc_ mrm'}ntpJmG u1qql. -

!JnLf'JnLf.e l1~qJwf. <1n r~mq9j1 tj_rw 

K 

'li~ . 28. lTwtnnllJ •rwr. wq¥gmpJmf.e 

q~q ·lw~ q11:-~wl19~ tj_rw 

Wn1111 </Jnpilhpf! lfwtn'.Upi/_nul bb w zjuwll1WLpfa ,,_blfwi/_wpfa f[n,,_Jfr9 Lzi/_wJ 
l1wJuwu1wmpwumi/_wO-pfa LJNLflf i/_pw t 

<l>11rd.br1fa "'r'l-t"Lc;,.f!c;,t,rl! '1-rft 1u11.'iibl M 2, r wpd.w'iim'fr"'/1J"-''ii 

tflif,1 ,;\i; 2, UJ /,_ J\'; 2 , p iurd..:1'iim'frnL{J[11L'iJ<j,J.f'11uf 'ff'/r um'iitfi:1J /,_ tlz iuq

i/_wt} u11IJ"'i'l1lr 111 .. ,~, i:.,,."'nz u• t- 4111""'.9il K = f( r ), K=f( v ), K = f(S) 
0 11fa'ii.., t " 11P11' {J J"L 'ii'iil1re ( ,,,[;,, ',,JI . 2.f), 2 7 "- 28 ) 1 llzfuiuu1111'h.[!'ii ui'/_wpwb

l"'.9 ',[;,,,,, •u'ii'.riurlh2m t- ,,,c;,[;l t,,,_,J..,1rn111 'lrw'/_nr bqpwlfwsm{JJ,,Lh: 

1. flwn,JLwufapbl lfwmwpi/_nrz wzfuwmwL.pfa Lu1wLnwlff! , Jbfln'1fa

lfwf1 /,_ mw2b'"lfa qt)f(JwL -': bmwqnwifwL JwJw'iiwf( oqll1wqnpJi/_n'l_ uwppw-

1[npn11IL ni l'" 'PPl uwppf!1 

2. 4wmwpbl qmpilwL qnmni J Jbll1w'l_Lbpp '1h.~npJw9JwL 11/f'nsbufr 

'tftUlw(lf(G tJLbp /,_ Llfwphi lfin111[n,,_ zbpmfr' mwzbqfa i/_bpw/t-JwL 11[pn9bul! 

(·~pwqJbLm ) : 

3. <l>npilLwlfwL t: hmwq_nmnifl1n ,LLbp f(wmwr1bl mwzh1lfa h11lfw1LwlfwL 

q11p u wlf9fo npnzJwL .\wJwp' l1wfui/_wJ v !1mpJwL wpwqnifJJnl 'i.J /19 , ~ Ju; -

mn1_3n u Ffa9 , ·; wnp_ ufr w'iilfJnLf1fa9 /,_ ilzwlfi/_nrz bjnlpfr ( u1nq u1wu1 , ;_niq11iL 
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L wuL) JbfuwhfrlfwlfwL t:wll1f(ni{J1ni'ii'iibpfr9' mi/_J'"l wzfr1wmw'iipmJ zwpw

qp['i/_w& JbfiJn11/rlfw1/i .\wJwilw1'ii1 

,J. Umw9i/_w& mi/_Jwl'iihpni/_ f(wnn19bl !pniL4gfrn'iiwl f(wju1[w&nif11wL 

'i{'w!p/rlfLhp "- mwl t:udwnnm qpwi/_11p hq_pwf(w9nifiJJniL l1wmwpi/_wJ wz
juwwwLpfr JwufrL1 

l:nwmwzJwf1 dwJwLwlf wnwp_w9nrz nLJhp'ii wq_'fnLJ M1 ftu1p/1i_fa, 

Iizwlfi/_nrz Lwjutuu{wmpwumi/_w&.pfr , t:wumn9fr /,_ t:wpilwpwLpLlp/1 1frw1 

/ l, Jf;p/r JbJ-nifiJ 1nif11! f(w/ui/_w& t Jzwlfrf_nrz LJnLfiJ/i wJpnifrl.111iL/1tl> ftinpfr

z11 bpf(pwi_wtj1nifiJ1ni_LJr9 , f(mpJw'ii Ju11p11LPJnLf1Jt9 "- WJL qnpJ11 f1/1b11/r91 

flufbpfr JbJ11i/J-1wL /,_ ni'i rznif1.1w'i.J 

c;- /11n lL wl 'ii l!JL';/1 w tf /, z U1 t .t; wu -

mn9'ubl'i1 1 l/tnpnfj_ qn11 J Jrp'iibp1~ , 

.\wpJwpwll .pub11Jr, Jzw~1/n,,_ ,,i
m LU LP hl qpm r.ti fl JW lJ ;; w zt/ UJ p '1 fr /,_ 

'"Jl J>fnlM1bpwlfw'ii ..; wztf w11lf'i-lbr1/1 

.t; lI1 if U1 ( II 

S1[1wL w z/uwmw'iil!fr f"111111nw'1 f1 

I; ' 

1) J w'iin[JwLwl l1mp1l wii 'lf f'n-

9lu11LJ wq']n'l_ n<dhp/1 i_w ;foJwL 

uw11phpp ( '1/1Lu11f11Jb11:pbpp) .\hll1 , 

2) .\JmwLwl 'lfrLmJnJl,inp/,f'fr 

umnu1'uC.zmJwi1 Jbp_ , 

3} npnzbl f(mpJw/J /u11p111/J.1w f1, 

"t,11 . 29. R fitu.Cwqn11 md~ rwqmqpnt.C~ 

Pz. Py li Px pmqw•1l'~2GhJ1!• 

ilu11t1ni9Jw'ii "- wpwq.n1fiJ1wf1 wq_qb9ntfl .1nib[! R .\wsfwqnyr lfmpJwf1 ntJfr 

P"''l"1'l/ 1Pl c;,[;r t:.iu'ii1fruw9n1z Pz, Py /,.. Px uulbr/1 "-r'" ('ii4. 2!J ) : 

Pz, Py /,_ Px m_db-pp ~unl1tfmli uuipJ!bpp h qpruGg uumupuli~mnLtl"e: 
p z , Py /,_ ~\ nulbrfa J_wifJ'1u'ii /)u11/iu11 '"fw'"'fn/'Ji/_n7 11wl'.[!/;/'l! pw

c! .,, /11[nLJ bf.J bplfni .\jtJf11-ulfwL juJpbpfr' .\/1qpwi/_Lfr4wlfw'1 /,_ {[hqu1pwftwb1 

l f1'1pw1[Lfrlfwlfwf1 'lfaLwJnJbLnphpf! zwt:wgnp&Jw'ii J wJwLwft .\nww[/1 hf.J , 
11 wlfw1L Jbf} hL, fr'iihp9JrnL' .\wlfntJ ntLbL lJ1wmwbn._JLhp/1, br/_wq_ qqw

J17• f1 hf.I ( .\wll1f(wl1(bu 100 ~q. - fr9 tf1n1pp phnLi/_wJ-pLhpfr 11hu;pn1sf ) 1 
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l·t b l1m {'UJ L1 UJ u '1-f1'i1UJJ11J b w [' b['(! ft rr J Uf UI ftur M1, .'I" i9 UJ pb pnit! bL pUJ p

,\l'l' q_ rzw J L llL/J J 11i'i1 J fau bp9 /1 rrlt l b'lt I l;l /; ftm (' Ulft w'i1 rz/1L UJ J rrJ b utp fa ;; frJ'lt UJ-

1, UJu .t;UJ'lt'f"'J9l! mt{_/ri_L L "f'l! 1frnp[' urnUJA'fwftwL '1-b!/mpJU19frUJLbpf! ifirr

/uUJftbpu{'llJ t 1fantfrn/11t{_nrz tth4UJf'UJftwL JbJniflJnLLHpfr1 'J./1'ltwJ11Jbu1-

t'll'n1J ltmrJUJu nuf/1 iwtf1JUJL t:UJJUJf' l1frpUJn.n1J b'ii uubq_nttlftmpwqw'lt, 

I lb ft UT [1W ,, n'lt'll L /1 UJ Ul/1 [lUI j fr u J J b lll wrzw [Ill['{,, t[ b ft mp UJ /1L lflllft 111 /11[ Li. UJ Jl 

;mf.h. '£b ['I 

'uft. 30-niJ 9"'J!J t mpt/_UJJ /1L11niftUJfrt/_ urt{_fil111[ '1-/1LUJJ11t!bU1p/1 u/ub-

1iw r '-lfrpUJn1[11'l pbn'i1t{_UJ(Jf'fr wqq.b911Lf/Jw'i1 mUJft i/rnt/rnfu1[11ul t J'"2nift'iib-

l'f1 Jfry_l.1. t;Ln.UJt/_npn1/JJ11i'i1L1 ( /:::,. ), npL UJNUJY. t pbp111J Jw .7'ltfruwJfr'i1 'lfr

,r UJ '1-P"'p ! UJU 1/1 n i/ll• frrn ul Li., ;; b 111 li.w p w l', { /1 u UJ'ltp/1 rruJfa t/1111/1 rr /umJ l'lflw -

J" ,J, "l'l! '1 l'w 'i191[ rnJ t .t; w J UJ II/ wm w ufu UJL u 111ppnt{_ t fl j 'l·"f fr u /1 u11[frl.L b Pl! 

q fru UJJ nJ l m (1 fr J by_ 111 b 'l w '1-f't{_ niJ b 'i1 P z, Py li. I\ nufb t' fa wq IJJ UJ L ttL'l_

'l ni{J 1 UJJ p: f, l J, ft 111 p UJ /1u q.11 tftUJ fail 'lfalt UJ J nJ lw p/; l'l! ''I w pq_ blt '1. .t; w pt! UJ /" 

bpl UJ'i11:11UJrfh2m t nil1lf1U1[ I\, r" L P, nufbpfa t/rntf1n/11JUJ)1 '1-frUllf-[IWd, 

111111 w u UJ 11.p/1 L ft UJ{' bLf1 ( J /1 w9 Lb l 2l b /p w j fr'i1 o u9frl rr lf-f'W '/JI 
Rlt'i11upftbul' ttbftmrUJfaL11n1ftw/"l 111t{_fal.Llpnt{_ hflwft11J"fn'ii&L111 fuUJ-

" w ur UJ 1 /1 'i1 11-/• 'ii w J 11 J f, in p fa u 111 11 L 'l U1 A 2 111 J UJ L "{ l' n 9 L u [" 

/} wnu1UJC.zu1J w'ii dwJ 111'i1wft '1fr'i1wJ nJL111 p'i1 wJpU19<[11uF t (lift. 31) 

<wmn1ft umn1 'fUJ-t\zmh_ uUJtfr'lt (1 )1 'J./r'iiwJnJL111pn1J ( 1()) ft111pfrifa •frn/uw

tib u ,,_lunJ l'i1 /1111 p UJ9111Jli /, l' 111J1b 9 "'l 1: wm 111 It J.11 rz ( 2), 1111fr 1fa rr u fr ft fii.1 

'~ L'i1t{_111J t l111'i1p (:J )1 lun11w9rr1J/il,pfr ft/;/i111pn'lt'ltlpf1 1 111111i1p ltf1pU1111/111tf 

L'b f!"m p, li. p" n1.dl11fr 11wn1rz UJbzu11f wL t; wJ wti, 111 Lm p t rzUJ'iit{_ LL UJ J'l 

11uJ b11ft 11111 'IJ UJJ1 1: Wf1fl111fl jU1l1 t{_pw li. .t; UJJ Wlljwm wu/uwLl,'i.J 1111111/ri.f '[-W

r; w {J f rzfrr1p/1u, w,111 /1u pf1' 11111 pJ UJ 'Lt d 1111! w'i1 UJft ftm I' f1 lf1 J l ft 111[ w J pf! ( 1!3L;.rreT) 
1Jf1u LUJ 11 J burp /19 li. ,; HJ w 'Lt ft bu1 /• !J J /1'lt l li. fun l'w 9 niJ'lt b p /1 ft M1111 pn 'lt/1 L pft 

-':l1t111t/_nt1rnf/111iU[! 111bm/! k Jfrwwb11LUft tfrL/11 IJ.Jlf l1wmwp1[rnJ t <.'wmntfJ 

.'.11.LUuJ11iz/1 J'/1y_119nt{_, np'ii oqmw'l-"l'(J'"J b'lt l1mpfrll! '1-f1'i1wJnJlmprrtJ 

mb'l_UJftwJbl"' h wJpU1!Jl1Lini JwJLULUJll' 

l' um Px md /1 IJfabUJJ 11Jbmp[! uwn1 q.w-f\iurll n l d wJ w'ltwft {f1ft. 31) 

"UJ Lf1 J b 2 "!Ill'" /ti LU ft Ill J Lu /, rl1111. ft UJllf]l1'Uft ( 4) J LI!',_,, 'Lt 9 1/pw J,' UJ rz9L niJ 

Mi UJ (IUJL[ /; l'" ( 6'), 11 Pl! u b p.p.ILji 9 LI/ UJ;; t/_ nLlf ~ q_ 11 "I wl1w ft fib ptuj_ (9}, fa u 4 

tLf, 11 li./19 wJ I' w 9t{_ UJJ ~ JUJU lft'lt /, [' nq ( '? }1 Sp wt{_/, pu /1 J L 2. "I 111111111 w ft t{_ LU& 

~- ubrzJn'l ,;1,'l'"J" (8 ) , "l'l' ':L'ltt/_UJJ t uu111tq.frl. q.faliwJnJb111rr/1 t!fun9fr'i.it 

PUJUW["' Jfay_n9nt{_ {b'l"'l"l' (8) Uflllnt111urftblfr:1 u11111ulf1l '1/r'ltwJuJbmpfr 

( "1• l! 9"' 19 t m w tf111, fJ L fr'i1 l "I fru fr. p 1; n.i11l wJ .p t m t'tf..111.J w J 11 rzb 11t-pniJ) 

ttL 4n'u/1 J"1_n9r11[ P, 1ndfr lll'l'l"'flJLUJp J.111z/1 (2) t{_pm umbrzJ-1[niJ t t!fr 

1.f1fll1t{_ wJ-p, "l'l!, 'iibp'fnpJ /;int/_ ~tbl1mpwfa'i.trznrq111/rt/_ m1[frlfr t/..11w , 1frn</in-
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~' '",J t l;nuw'ii.p(' z'lfiJwjnuf. 1:nuw'ii.pp Jbr'InL{dJllL'iif! 9"'J9 f, wmtfru qwL-

1[wL11Jh111['(' (11 ): 
'7-fi1rw.In.Ilmpfi umnLqUJC.zm.Iwu 111pn9b11[! f!Um P, n:.Jf (iJ4. 31 ) 4UJ-

J''-/iirllJ t .t;/,mliJwl"'J. '1-fi'inu.I11Jbt11f''ii tlb4w11UJ4wu 9UJll9fau Jfi ,'.Ll ,qubifa u 

r1w1i/_wfrnillm['l! (11) ( npf! ,gnLJB t mmtf1u P, 11ul/1 r/111rpnfun1/.fJnL'ii£') 

111l'[w4wjnlJ M1 'll'" '1-Pf'll'"J: U.1LnL.t; bmh •l(mnimUJ4fa ( 8) oq'iinLfJjwJ(' 

v 111bry_ch1tif M1 100 qi)• pbn'ii1[ wr'I .[!, 11['(' wqqnt J t ut11n1q/1l. '1-fa/w1J nJ bmp/1 

(t ) i/_t1UJ 1 '~l'wl1fr.CJ 1:bmn u1mn,mw4fa (8) q.Lfu/i4fi'i.i 1-2 mf1qu1.I flbflli 

:;· w /' "-UJ (> n1Li L fr 4 U1 pJ LUU llf UJ j.r LUrl u /, f' fal1 ,J 11 U1 "I UJ jJw u u h f' "111 /;'I Jb L Ill 

~·w1!'UJ(lt 
b flb um nLq faz. '1-fa fnJJ J nJ Li UJ l'P u l UJ{'I' LU J'l- qh "{ [2 nLJ w b 'l_Ul l LU/tJ 1l[1 J fa 

.p!uf1 /1 pLUdwum.I (,,_Lu1fa 1finppLU!JJUJl1 4n'LJ!! ), UJH/UJ u.1 f1.t;puJ<fbzw f, 

llfU1 11LUIUJlll.' (8) ub'f_Jb1' umnu;/•l_ '1-f1f1LUifnJbmpp 91n9Jn,b[!f' l;wu9'iibLni/_ 

if f1 L L'' l (I I) li <v I u. J '1- f' /, a'iJLLUJJ p/1u .t; m.I UJ 11/ UJUI LU II ju w)1 qUJ l r/. LL! )111,fl,111 l'P 

*) L~1fl1f> 1:zqrfim uinn•q"'Cl "'Ju1!i J.,,Ju1!1w4 p/,,,f,i/_,uap'iih r/• Jfil'"~"'!f'r ~"'P"'l t 

1/·H 1 50 li'h 
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..-; •" .'J'r,,,uµubp[' q.pwu9n1J bL Ni 3, w 

i' /, (1 !nl UICI./!/' J b/J Ul!J L nLJ bu J orfiu UJ 4' 
"I""" t11 wlJf1f1 ( 8) , t; w119'i1niJ pb nu r
•[ m1> pc tFfif,l.li 200 41- " ,111 Ult9 ,,,.r 

'I '" l'l'" );n J b UI I' fa !J nt9 J llLU pt/,['{!: b 1[ 

inJ""/ Lu, 100 4(~ Jh_w4UlJ,Pni/_ , 

I'/, n),,[wr'Ipf! -> wu g'ii nuf M1 UJnw•[ b

L""i"'Jufa ( '1-f1LwJnJhmp/1 ljn'liJ'p[I 

/ 111 '.llwmpLLfa ): 

wpd.w'uwq.pn</JJUlLJ Jlt : ff.111111 .t:bmli. 

Jfaul./, 200 ~<t- , unp/•y {w111/_LUJ111J 

1DOQ 

1.2 1.5 l l.1 d'w 

'7-/1 f1t11JnJliurp'ii [!Um phn'LJ'w )1 l"'-

1Jt1l1qLU-S2mbln'9 ~·b u111 umnt'(Lllh(!Z-

111 rrui b'ii [!11111 f1 L n'ii w {Jw if1tf1uf1 (f111 1Jb 

100 41· if /•J!w4UJJ.f!111/_) t U 111w91[ wJ 

uufruiubpnt/_ f1w1111t9n,J Mi (L4. ,12) 
pf,riliJLUf1 (1) Ii pb,..,_'LUJpUJ ,f1Jruf1 (~) 

r ,_ '1 t 11 •nrl<. '.ll .1 nl,p UIDn1qwuzmJ·..uf. qJ/;(
1
1! ' •{bp't_UUJ4w~1 umnwud:o_mJwu \,1 .. :12. r) z 1. r r. •L • 

'H'w.<p f.411 ftc1blifi9 Hp4LUJW[jf,,,,,J ( 

'" .l 'f q.abp/1 1Ffr't_ f1f. q.fa<lf! t fi['[!L'J~I 
1-phuLnuI, 2 -- ph n~1 t..11fJ 1.:.nf r: ! d 

{' /, n tJ J' U1 ~1 b. p /, nf1 u1{Jm</1 ,J wf1 r; ~ b l'f! 
:• f'l f;j, f;f' Ulf'P!J tnLUpp.b['i/_uu!, UlJufi'iipL' np.pwu ifirr pp t { /1 1J11; f>/ !b•ifaup , 

"' ! )11111JU ULUf'[![' £LU "- ~ · 

I)z "' "r 

U. {' .! w L "' 'I {' ~ ' [-I .f n , !. ,,\'i 3, u1 

(:/1 II, 'b UI -

fl'" 1/1 n .._,{ 
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?-frLwJnJbmpL f!Utn Px nulfr uu1mqw-f.z111b[rrL {wJwp (mb' u f,4. 31) 

;wL11,J bf, 4whqLw4'Ubpf! (4) U J.n'l_f (2} L4wmJmilp {npf'l_mLw4wL .\wp

flnL/JJwL qpw umb'lJntJ -t.hzmJ hntJ'iiUfbu umn•qn'l_ 'ffrLwJn,Jbm11fr (5} /, 
1)wJwUfWU1Wufuwh 4nLfr (3) Jh_n9nt/_, <IJU1111U1W4/1 (12) O'f'iin1./JJwilp, 

"f'l! UfU1n<mw4t/_wJ { w'ii4Jnt'iiw4f (13) Jb'l. ('ii4 , 33)t Px null! 'iizt/_r.1J { 

•1wit/_wfinJbU1pnt/_ (14): 
f!11u1 Py nulfr 'ffaLwJnJbmpf! umntqw:6zmbl"' <:wJwp w'ii4Jmbw~f! 

(13) mb'lwfn/untJ bu umnLqw-f.zmJwf1 11wlfr UFJ! Jw11 u UfU1nLmw4nt/_ 

(12) umntqn'l_ 'ffrLwJnJbmp/1 (5) u 4n'iifr (3) Jft.n9nt/_ .3.n'lfr (2) i>.LU4LU

wmJ umb'l_Jn,J pbnut/_wd-.p (h4. 34): fJ.J'f pbn'iiq_wJ.pf! {w.!LUllJWUtwufuLU'ii 

tlb/1mpwfrl1'fnL4mft/_ mt/_frlfr t/_pw 'iibpqnpd-btfru l'lfJw1n1J LUllLU'l,w9'iinLU { 

' ,'nuw'iipfr nulf •fnt/111/unL/JJnL'iif!, npf Jbd-nr/JJnL'iif! f1zt/_nLJ ( 'fUl[t/_w'iin

,'!/;wffr (15} t/_pw : 

l1mruwf. Junrmp.iwf. , <l'wmn19<l'wr. h. qmr<l'mf. wrmqntpJwf1 wqqh-

gn Lfl jlll. G~ Pi , P y 1. P x nutbrlt '1_rw: U. JU wnw 'l,W 'fpw'iipf! pwrfw'iit/_ nuf 

~ br1bp Jwufr: l/h_pntJ 4wmwpt/_ntJ t 4mpniJ u P,, Py m. Px mrlbp/1 

;wt{rn,J t{1t1t{rn/ut/_n'l_ 4urpJw'ii funpnt/JJw'ii (op/r'iiwf 8, 6, 4 /,_ 2tl'il) U WJ[ 

'! n f'r} nLLbpfr ( J 2 w44_ n'l 'iiw /u WU[ w m pw umt/_ wd-pfr 'ii! nt/J l!, J ww n<!j ,,,,J £!, 

itmpJwfi wpwqnt/JJnLUf! 1 4mpflfr bp4pwlw1/1w4w'ii mwppbpf! u Wj['ii} {wJJ

mwm111L J'iiwL'" 'fb"J.f!n•J: U.1'fin,..;bu1U 1/rntfrn/11w4u:'ii ~ f!'ii'fnLUt/_niil ilw 

wn•9ntJf! ( op/1'iiwf 0,24 , 0,48 , 0,75 /,_ 1 uti/UJ.tnflljtn, frul1 J'iiw9wJ 

qnpJr:LLbpf! JfintJ bh .r:wJJmwmnt'ii : </, bp2wu1bu WILUl'l,Ul'f/1WL.f!fr b['f'"f''f 

Jwunuf fnt/1nfuw4wh { f!h11n1'iit/_ntJ 4mpJw'ii wpw'fni{rfJtll'iif! (opfr'iiwf 

:3 0, 100, 200 u 500 ti / rnui.b ), /1114 J'iiw9wd- qnpJnt'iilpf! UfLU t:u1w'iit/_ nu/ 

M1 .r:w11u1wur111'ii1 </lnpJ.br1fr "-/WJJwf1f1bpf! 11pw'ii9t/_nLJ b'ii [Wp11pwir.np wz

juwm wl1pf1b11fr mbmr1/1 }{, 3, p wpJ.wf1w'fpntflJwl1 ,Jb'l.' 

lf~..,/l'/n'l 'r'Jn LfJf' 

''"'l'h} br~l'wlwfn<-f/JnL'r•c.' ·1=. 

'·=. . ' r= 

lf.11 Jw L w111'n ' fi l n 1. L A' 3 , r 

. <;;= · 
. ,r .r: 

o.J ),w f-1 UI "JW UI pw llUI "IU ~ - l/.,,['1fw'i, nLJ/;['f! 
r:.. 

1!/- "'l'""'w'lf-,.C ,JJ-n1/ P% I Py I Px • ... 
3 I .,. 

..... 
..,::.. 
.... 
r:.. • .;;. 

I 
I 
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P, , I\ I~ Px rHdbpp J_wtj11[niJ bfi Y,UM-1 nL'i.tpi[bpuwl '!/1'i.twJnJbmpn{t 

l·q. 35-niJ 9ni19 ~ mpqwJ- qw1w'bpfr f!U'l.\1u'i.tn1.p inbupf!t 

P, n,dfa qwfun'JI! qmpJw'b funpni/J1n,fip9, ilw1nni9nulfr9 b. ¥mpJw'b 

iupiuq.mpJni'bfr9' wpmw.\w1mif.niJ ~ wumfrb.w'bwjp'i.t !pniL¥yfrw1nif.' 

(' t' z 5vz p -·- .. p, . - . . 
,---- --Il -·- ~ 

v z 

npmb11 Cpz -'i.t JzwqJw'b npnz "lwJJwHbpf! p'i.tni{Jwq11n'I q.npJ-w¥frs ~ 

( Jzwqtf.n'l bJn<fJf! b. hpw f/>faqfr¥w-Jbfuw'i.tHw¥w'b .\win¥niPJni'b'bbpf!1 

q.npJ-frpfa qmpn'l_ Jwufr bpqpwJ_wfni/J1n('bf!, punt.pw.\nqw9'i.tn1z .\b

'~ ,.,, ~r '.r w.ll'i.t ): 

Cp z' x z. y z "- n z JbJ-n,fJ1ni'i.t'i.tbpfr wpd-bp'bbpf! npnzbtfru Of1UI t/.niil 

M1 '1f'wff>pqw-w'bwlfrmpq JbfJn'fp91 U.nwy_w7pw'i.tpfa wnwp.fr'i.t Jwup wp

'IJ"''i.t.[!11bp/1 ..;pJw'i.t qpw (bpp qmpJw'i.t funpni/J1ni'i.t/! 4'f11/rn/uw¥w'i.t 0 L"

~iwpfaf/Jwqw'i.t qnnp'lfr'i.twm'i.tbpn,J ¥wnnL9n,J b'i.t Pi ,,,J/1 qwfunLJ/! qmf!p

Jw'i.t funpnLfTJnLfip9 (uq. 36 ), bpqpnp'f Jw11j: Wp'fjntfi_pfibpp .\/1Jwfi t/.('UI 

( bpp 1frn:fanfuwqw'i.t ~ Jw1nni9niJe)' I z ni d-fr ¥w/unLJ/! Jw'u.ni91nJfr9 

(uq. 37 ), b11pnp'J Jwup wp'JJ"''i.tp'i.tbpfr .\frJw'i.t qpw' P, 11id-/1 qwfunLJ[! 

l1mpJw'i.t wpwf1ntfJJnL'i.tp9 ('i.tq. 38 )1 
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I.ft. 36. limpJmli Juor "'l'JwG 
ur11 11h9n•pJntGl' P , 4mpJwG oidl1 •J11w 

'\,~ . 37. lfmmm9Jwli mqqb!{ntpJndip 
P , lpnp.Cwli nu!~ •li•w 

,, w. 
r-.--~~-.~~~.....--~-.--.--...---

< «J ~ ~,._'-.-r,,-_ _ ---+ rl -·-+_,...,._'ft _ _..---'---1 

~ .:!.}- T-;!-:~,-~=:~i:· :=::t:::2:!~ 
~, 

J011--1e---i-1--~i--

T'i/) -+- ~ -- ----1---<---l : I i I : · ' I 
'.· ---.,:; ···-------- ·:' ···---. '·-., - 1-:-,l-:--1:-:J , "· _. t•• JJ.J -;C-,i .5irt ,. /~"''•Wu 

'\,~. BS. limptftur. mpmqnq>puli w9'}b9n1 pp1dip 
P;. ~mp.fu,1; nidl1 •Jpw 

. . a x, == t2a= -·-= - --- -... b 

tr wmn,9 J w'1 wumfr-&.wuw9 ni19e nrnzt/. nu! ~ fi¥. 37- frs' 

43 



Cpz 'lnl'J"'~P91! n!'nzqm_J' I; r.hm"-1"'L ~kl'"l' M 3, r "'f'a1U'iiU1'1f'nL

F'l"L"iifo9 t/_b['91_nLJ' b'fi Pz-fo "!'"-I; iul'Jb.[!_t 1"fo9"L.f!- Pz-360 q9', t=4tl'u, 
S=0,48 utl'/U[mll1-Jm I. V-=100 u/pnU[b: lJ.l'l .fwJ'w'biu~, "ii~ium/t n1._'bb

'i.wlm/_ Xz, y z "- llz J'bd-rnf!JnL'ii'iibl'fo 'bw/uo['n./) umw9qiuJ "'l'Jb.f!'bb['(l. 

( o!'fo'i.wq, X z=1, y z=0,7li, n2=0,15 ), lfiul'blfo I; '1l'bl 

360= Cpz . 4 . 0,4f o,75 

1000·15 

npmkrzfo9 "- n!'nzif_nuf I; Cpz-e1 
.P z 11ulfo r.wz<l."'l'~P pw'biual.tp 1/hn_'b,uf(w'b mbu.cl! { urif_tiul J'zw~1[11'l 

'i.lnLf!/t• ~mpfolfo hp~['Ult_<»t/rmfJJ"'h £. r,,,<[.,,9J'w'fi 'lb"f./)"'-J'} lftfo'bfo' 

. . ts · · 
Pz= . q't-: 

v ' •. 

1. flwn,J'bwufopb[ f(wmwpqnrz w'zfuwmw'bpft pni/_w'b'1wlfntfJJn!Lb[!, Jb

f'n'l-ftlfw'b, uwp j!Wi/_ npntJ l! /,_ f(mpJ wb taJfr <bm w 'lnmJw'b < wJ wp cc;urw

qnpJi/_ nq lw4'ftl uwppbp[!t 

2. 1.ftuwl Jbfln'1-ftlfw1n4_ f(wmwpb[ '1-fruwJnJbml'fr um1nqwbzmntJ: 

3. t/JnpJ.'bwqwbnpb'b l;bmUJ'l_fJurbl f(mpJw'b funpn'-fJJw'b, Jwmm9Jw'b IL 

~: inpJw'b wpwqnifJ1w'b w'l'1-b9n!L/J-J"''j,l! bplfw1'bwqw'b lf'J'.IJJwwzJw'b ,,_b,'1-

f"'J f[urpJwu "fl'"9buniJ wnw2w9nrz nidbl'fr i/_pw: 

4. 1.binw'lnmnifJJnLbbbpfr JwJw'bwq umw9i/_w<t m<[Jrut'iibl'fr ';ftJwu 

ifpw qwnn19bf :/Jntuf(9fr11'bwl f(w/ui/_wtl-nL/J-Jw'b 'll'w!pfrf(ubp, n1rnz.bl ~mpp

rlw'b funpntfJJw'b, Jwmni9Jw'b /,_ f(mpJw'b IJJ['/JJCfnLfJJwb wumft'C.w'bw

,JJ'11.J9'bbp[! f!UUI mi/_JW[ w2fuwmwupntJ l"'f'W'ff'qwt} JbfJn'1-f1lfw1fr• 

5. ?ntpu pbpbf qurpJwfl ntJfr /,_ f(mpJwfl funpntL/JJwb, Jwmn19Jw'b 

111 f[urpifw'b wpwq.11tfJJw'b ilfot"- f[wfuqwtl-nt{Jjwb pwflwt!.k[!t r/.bnniJbl 

~1mpifwb funpnt{l1w'b, Jwrnnt9Jwb /,_ f[m['Jw'b wpwq.nifJ1w'ii W'{'fb9r1L£1JnL

i1p qmpJwu ntJft i/_pwt Swl l;wJwnnur 'l-l'"'qnp b'lf'1JJlfw9,.,f11niili f[wmw['

'L Wfl wzfuwmw'bpfo J wufr'b1 
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'1u1{'Jw'b 'l-nmntJ w'b2wu1if_nrz 2h!'Jnt{Jjnltb[! ftmi'n'l '1-"l'af1pe. mw

;•ws'bntJ t Jft'blli. 800° C b wi/_btfr pw['t!.{'t IJm{'Jwfl ntJbf'f• Ii. pwpi!.f' fh['
JwJJmfrC.wf1ft 'bbl''l-"f't}n,fl1w'b l;bmli.wflpni/_ qmp11q b'lpbf'l! p/J-wf..n,J bfl, 

b. 'l-"l'Jfrpf! '1-Ul'l-W{'nuf t Jbmwrzf! lfml'bln'9' PfJw9wd- 11nptl-frpf! 4'nfuw

l'fr'iunJ M1 bn['ni/.t '1-n!'tl-ftpfr l;w'C.wfuwqft i/mfuwpfrbnLJ[! wnw2w9'bntJ t 
.;wumn9'bbl'fr UfW[IUl"(nLf''l- "- fr2b9'bnuf J2wf(Jwfl Uff'119bu/1 UJ{'LflUl'ff'"'lw

lt w b n LP Jn ,'j, [! 1 

9-nl'tl-frpfr w2fuwm11rz JwuntJ wnw2w9nrz pwf'i!.p 2hpJwumfr-C.w'bp 

f1wfui/_wJ t iJ'2wqi/_nrz bjn1/Jfr wJpntfJJnLb/r!}1 '/-nf'J-frpfr lfmf'n'l Jwufr bp

/lff'Ull_UJi/1ntfJ Jnt'bfr9, qmpJw'b Wf'IU'l-n•/J-JntJ1fr9, Jwmnt9ntJfr9, f(mpJwfl 

/unpntf}Jnt'bp9 /,_ Jfr lW/I[! UIJl qnptl-n'b'bbp/191 ll.1u w2fuwmwb.p.n,J wbl;['u.

,/1,zm t J;bmw'lnmbl wnw'bt!.fr'b qnpt+n'bflb11ft Ul'l_'l-bt;nt{Jjw'b UJt.J1nfr.<;_wfii_1 

i1ml'ftlfi mwpw9Jwfl 2bpJwumfrC.w'bfr {qm{'JUJb 2bl'JmumfrC.w'bfr) i/_pwt 

'1-njntf}JnLb nt'bb'j, qmpJw'b 'lb"fpnu! IUIZUl2_J.r.J!}n'l r_bpJwumfr/;w'bfr 

11p11zJwfl Jfr pw'bfo JbJJn11Hp: '7-pw'b9ft9 b'j, qw[npfrJbmf''JJlf•JJb Jlfdn'1f!, 

•llf'J; /;um wq w'b 2_b['J UJ'l_ nLJ q/1 J b fln '1£!, q fru UJ UJ !'<;bum w f(w'b 2bpJ "''l "'J'l/r 
Jh{Jn '1-l!, p'bwq wb 2_b['J UJ'l_nLJ qfr Jbfln'll! /,_ J pqpnumr ntquinL('WJ/r'b w'bw

tf1 qfo J bfln '1£! I 

l1 UJ l n r1 /1 J b mp w q w 'it J b jJ n '1-/r tntfJJntb[! qwJwbntJ t b[!-

r•wbnuf, "!' lfwlnl'frJlmpwqw~ qw1wl.i/!'j,/;l'fr oq'bnt/J-JU1Jp lu..•tfr/_ntJ t 2bp-

1TuJ1Jm/d;.LU'j,f! /,_ '1-f'LU'bp 011mwqnptl-i/_ntJ hfl, 1ufuwi/_nl'w"fbu, 2h11Jw1fr'b pw

[WJJU{! npn2ltnL J;wJ:.n{'t ll.1u Jbf1n'1l! wnm2/rfl wbqwJ f(/1('UJ1Zi/_b9 ffni
•11n11mw'itnuf 1909 fJi/_frt11 U'bfuw'bfrqmqw'b wz/uwmw'bpfr /,_ 2bpJ n1/J-JLUb 

1ffi2.li. ifinfu t;lU('Wphf'nL/J-JnLb[! "l'"Zblnt b1'{mmUJl1ni/_ o'lmwqn['tl-i/_b9 pw

pwl(, /J-bpflmi/.n!' wpnLJf'frS UfWUl('UJUur<[wtl- lfwl"!'/11fbm{'U1f(w'b wbn/J-[! 1 

11r1/1 Jb2 mbrzw'fpi/_wtl- t/rfi Jzwf(qnrz funrzni/_wq[! Ii. ~ml'frlfr 'IL/ufrlff!t 

fiJw'bwtni/_ qwlnf'frJbmpfr ,,_bmwt'bbp/1 lfz/rn[!, '1-f'U1b9 2bf'Jnt'bw~nL
{JJntbibbpl'• /1bJ_Ufbu 'bwk 2brJwumfrC.wlibbpft mW{'f'bf'nLfJJntb[! qm['Jw'b 

"hf'nLJ /,_ i/_bf'P_n!LJ, lfwl'blfr t l;w2i/_wplfbL lfml'Jm'b "11'"9buntt! wnw2w

fjwtl- 2bpJnifJ-1w'b pw/Jwf([!t '1m{'Jw'b <[pw t}wfuuqw.t Jbfuw'bfrf(wf(u1b wz

/iimmw'i.ip[! npn2i/_ntJ t '1-fr'bwJnJbmpfr oqbnL/J-JwJp: 

3w, <J.. fl,uwl"-l! 1912-14 pp. lffr!'wnb9 lfwL"l'frJbmpwf(w'b Jbpn'1l!• 

"f1nzbtn4. mwzbrzfr 2h!'Jntfl1w'b pw'bwlfl! /,_ rnw2brzfr 2b!'Jwumfr-Aw'bl!; U.n 
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f1il(wmwi[nq mw2brll! .\wqw.pqniJ l;p f[wlnp/11lbu1pnult l•Jw'iiwtn1_ U1Ul-

7brzfr h/itt[!, qw[11pfiJbU1(1f p_pfr 42fi11l!, p_bpJn1J1wf[nifl1nitLLp[! [, p_h11Jwu

urfr'bwu'iibpfi 'iiqwqniJ[! f[w[npfrJbmpmJ' mwzbrz .\wqw.pif..bt"' .\bU1/,w'ii

f''"-• f[wpbtfr t 11pn2bt p_hpJ11i/J-1w'ii pw'iiwq[! U1w2brzniJ [, f1pw Jfrp_fr'ii 

rbpJwuU1p6.w'ii[!t '-IU1pJwu Ufl'"9buntJ wnwp_w9w.J- [!'fi'l.\w'iinip p_bpJni

flJw'ii .pw'iiw4l! Bw. CJ.. fiiuwlb.l! .\wzqwpf[b9 [!UUI t}wfuuqwJ wzfuwmw'ii

.efr' Pz nid[! lwifbtni .\wJwp oq.U1wqnpt}bln1_ 1nipop/1'iiwq nufwlwtft ( 11fr

f1wJnJhmp)1 

1912-1914 {J{J. Bw. CJ.. fiiuwl/,l! wnwp_fr'ii w'iiq.wJ qfipwnb9 W['

t.'Lumwf[wu p_hpJwqntJ'fP Jbpn'1l! (Lq. 39, w), npnq lwzf1b9 qmpfrlfr wz

/ ... wmnrz Jwufr p_bpJwumfi'bwL[!t U.111 'ilu(!.llmwf[nq qmpfrl_11LJ qw11fiqnfib9 

I ,.~ tftf mpwJwqt}nt/_ wfi9p, "l'l! f[mpfrlfr !JJ"-p_/,fi Jwqbphnt1{Jfi9 9wJ-l' I; 
Jfnm 0,5 tftf1 IJ.L9pfi Jbp_ mbrzw11pb9 1Fbf[rrww91_wJ p_bpJwqn11'1' "i'lfi'iiA

ljrr 'iiumw'iimwh: '-lmptlwfi Uff'"Bbu11tJ p_hpJw'l"'J'fl! mmpwLniJ t, npfi 

r.bm/,w'iipnq p_bpJw'l"'J'ffr lrzfJw111iJ w11wp_wf111iJ I; r_bpJw~lhqmpw2wpJ 

t.4 . :m. •:1c.r.Jwf, .Juu.fwGwq w<1wfw9n'l thJwum~fiwG~ ~wtjiJw& uJuliJw& pum 

3m. 'l-. Otuwzl...~ JLr•n'}&br~. 

w ) wpt;brttnw~wL fbpJw'l.ntJ'f"q, p) ~fouwwpt;/.umw~u1!, rLpJwqm1qnc{1 

,,,J1 /J.J'1 tttdf! q['w'ii9r/_n1.J I; '1wlt/_w&nJbmpnq1 ~bf'Jwq11tjlff! qw1dLf1 t 

.t.' bzm11t{JjwJp uwniq.w6.2mbl b. q.wlr/_w'u11Jb111pfr 911i9u"111'iip'iibpe umn1qu.

&ez111Jwh qpwf/lfr4nq t/_bpwJ-bl wumfi-Cwiifibpfi1 

U1u Jb{Jn11/1 fJb1111i{Jj11LUUbpfi b'j, fi'i.ii.Uflw p_bptfwq_nLJ'iP qwjw'iip/1 pwp

qnt{JJnth[•, WJflU(bu tL WjU 1 np WJ'l Jb/J11qnr/_ i.fr lwifrr/_nu! wJhfiwp wpJ.p 

~bptfw11111fiC.w'iip zi/itlwu uw.\Jw'iiw1fr11 Jwl1bpb.ni1fJ'iibf'f1 1-f'w , "'Jl ;_w•fi-

1_11LJ t "l'"l 9wt}p p_b11tfwum/1'bwfiw1/ih 'lwzm, "l'l! qmpfrlfr wnp_b.fi Jwqb

ph11i1fffr9 npnz { lnwt/_11p11ifJ1111'i1 nih/i : Pw9fi 7pu.:Lfr9, WJU Jbflnrll! l/1 1nw

i/w f[mp/ti.f1 mwpw9Jwu p_bptfwumfi-S.wfi'iibp/1 ifnifrr{uJwfi -C/12m U(WU1-

4lp[!' f[wfuqwt} qmpJw'ii n.bJfrJLhpfi t/1111fin/u1n/J-111ibp9; ftob('nL{JjnLU t 'iiwb. 

w.1L, np uzt/_wJ wL9pnr/_ qmp/•lf! fln'Jl I; rnwtfiu f!L'1wJ!i'j,l! 1-2 1_bpw 

uppntJr 
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Bw. <J.. fituwl/,fi wnwp_wpqwt} q fr u 1u w p .\bu ur w lj w 'ii p_hpJw

'!'"!'"' ,rbfJ11",fr (Lq. 39, p) l;niP1ni'ii'ii w1'ii I;, np p_bpJw'l"'J'lfr mwppbf'fi:J 

,rldt[! /1f1ph t qmpplf!t '-lmp/rz_rriJ qwJL/rqn'iiqwJ w'iis.pfi Jbp_ U1hrzw
111

,q_,,,J 

t t1nf111mwhmwfib [Wp, "f'l! 'l"'f'U I; pb/'1_11 ,J wnr_/,fr qwJ bmb.fr Jwqb['b

'f ,,,~fJ, npmb17_ b. wJpw9r/_rriJ 1;1 U.u9.pfi lwJ'ii Jwufi mpwJwq.fit}l! 0,4 ud 
i,; l/1uwwp.\buU1wf[u1L p_bf'Jwq_nLJ'fP Jbf/1111[! UIW[fil I; wqblfr .\nwwlfi 

Uif'11J"'Lp'iibr, pwfi Bw. CJ.. fiwwlb.fi wnwp_fiu JbfJn'll!• uwqwJ'ii nLUf 
'/.intjl• fJbpnifJJnLL'iibp[!t · 

fl .h w 4 w h P. bf' J w 'l "'J 'f /i J b fJ n 'l L w1L I;, np npU(bu p_hp-

1fwqnLJ'l Jwn.wJniJ f;fi qmpfill! h J2wqqnrz 'iiw/uwU(wmpwumqwJ-p[!, 

11f'11f13 UJn--.fJbp[! mwpphl' b'ii1 /J.J'l '1bU(

r 11ui 2bpJw'l"'J'f/i 'l"'11.wJ-p 1; 4m11Jwt 

"fl'".'JbuniJ 't"'l'Plr ,,, m11.12b17_fi b. f[pur

t•l•l/• '" 1i wfu WU( wm p Ulu mq we} .pp t; l!"/
tf wf1 Jwul! (uq. 40): 

ff 7w qq n 'I_ Uw /uwu: u: wp wu mq we} Pl! 

(1 } 11bq__J'-f_11LJ I; qwUffrl/1 (2) pn11i'ii9p

uhpnuJ ni Lmh/1 fJwJp/1 (3) qM1mpn

finiJ1 uwfuw111wmpwumqwJ.pfi .t;bw 

.t:wum119fi ,,_bmwt'iibpfi l19wmbrzhtmtJ 

UJTLUJF.IU[J ll'l_ £(1W911i9p;_ z.LpJwqntjqbpf! 
1/brw9hbl"' .\wJwp 'iiw/uwU(UJUl[JWt:m- ·. 

I 

•l we} Pl! J bq11iuw9'ii11iJ bu i[wU( frl/r Pl!- 8 
fllllY!].[! Hpfr9 [, bmh{r qhfimpn'iifro 1 

'-lmpfrU' (4) L111JUU(b11 Jlqu111w9qwc} I; 
I. Jfr / 'l.q. 40. ll&wqwii ~bt-JwqotJq~ Jhpnl} 

"""'l"l'u't•fJ 2w7 1phbp11t/_ (5)1 'tlw- l' 

~u 1~111 wm pwurn t/_ wJ p/r w p_ J w Jf"'"J fJUm l 9t/_ ,,,J I; o 1z w q ( 6), 11 f'f! u1 ui uit[ n~ul 
• llw/uw111wmpwumt/_wJp/1 .\bm1 /J.J'1 017_wqp ltfr/.mJ I; 1uq111qwhfi Jb!'. l

9
rj_wc) 

11~'i/.4/1 (?) <h1111 ff/r[1'rf_rrlmJhmp[! (8) Jfr Jwurnt/_ Jfrwsqwu t qmpfilfr'ii 

( } ' J J"' u Jw Jpnq' .\w 'l"f''1W[U1(111t/_ (9) ult11fiq/rfi (7 }: U.1u ulf/IJ ni[, umw
9

-
•/ nuf ( i/rwq 717_fJw1 

'1mptfwlt U(pn9bu11iJ 4ml'filfr, mw2b'l.fr b. 'iiwfuw1'{WLll{'UJ11mqwt}.p'1 

?•fulwu mb17_tJJmwpw9Jwfi [, mwf'pbp UJnipbp L/rhbl"' \bmhwfip1i1_ wnw
1
-

f.WfiniJ I; p_bpJwl;[bqmpw2w{'d nuf1 "£'!' b. qpw'ii9r/_11iJ t JfrL{i1_11lwJbur

['nt/_ (8) 1 fippwfi Jbt} I; whr_wmqn17_ p_bp1FrriP111i.he, w1'iipw'ii JbJ I; «f[mpfrl-

1'lllprwu1wmpwum1_wt}p» p'iiwqwfi ' p_bpJwq11LJlfP qnLmwqmfr qburbpfi urw-
.f'w91nJI! b. .\bm/, < · <. ··Jb ~ s_ ; . . . ' , · wpwp, WJU.[!wu u ' ~ .· wn.wp_w9wJ !_bpJwl;[bqm{'w-

;J'lll('J ""'I! ( w1'ii.pw'ii JM I; Jftifirf_i.tutJbri1'pfr · ulwl!fr 2hrz11de): lf/r[fi1-nL.Jr-

1;,,,f'/r 9ni9J.nt'iipfihpf! . p_hf'Jw1u.hfi~wLb'bpfo ' qltpwHL'h .\wJwl' . abpJw. 
'l"•J h lJ £ 'ff! UUfllL'fUI zmr/_niJ 1;1 UlnllfWhltnJUJU rfwJwuwq npU(hU p_bpJlU'{lfLJ'f 
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6t 

: . iq_z=t:o]J,l 
=Ii?-

(m 'rt ·'1'!.) -1 '!.GlwGm'!.m"}'/innm z iln'!.1rb'!.mui '!.,,./,,~m rr,mli}wil'qpf 

'/Ju •pwJmnm1'm~ i/fh Lflnu ifrr,m'!,l/'1,Tu'r p-.uJq'!,urmrr,iJ-£Juu'r rr,mll'"!'PJ./•I 

-mhu1 ,'!.il''!.JfnTm 'A~J . z+l:i13J=AW2J ilrr,m'!.nw'r •7ru1qpifJfJmbu) 

:zA · 1::>=Alli 

}u"'lvm11md lmT71mqj lqmFm:-.mmJm 1 i/lgd 

-m'1 illnm'r "'ll'/p 'JmT£flUbmJm 'JmpJm'1 "'I '/'Jmy.'/mnmpJql 1JmpJm1z 

tilJq'J'J'uF£1'wfm7'n/m'1 {h 'lfr 

·'r'J) «'JlUFflwJunf 'Jmp..Jm'r-fl''JiupGlUG '/il'Jmm! 71 (d 'lt ''r'J) ((!'1u81um 

-mp-it'J-.upGwG '/il'JmnJJ '{m 'lt •'rJ,,) cup.ufeJwbmJm 11m11Jm'1-fl'1J111pG1uG 

i/il'Jmn» 'J.7 prnG-.uvm'r J'lLIJ'!JLnn'/n 11m'rmrfi'1Jmbul '1'1m'J'1J'1 '1Jnmmri1/h 

-Juu'f rln:rm;: rnil'f1 tp1u'1mlp 'Jm'rm'ri/mi/lm11,m-m'1'/1;mJ-b '/Jq11,ih(wih 

-Jm fmpGmmn 17Jmmm'1 1 mlqpmJj'Jm uwqj B-.ulqJmmm'r ilJqyJu</J 

t67p IJmf t}wJ-bmr(mV 

-Jm 1 !!( '!'I !'w7n1mJu ilJ7'J<f'Jwrl,Jm "'I ilJq1!11mpFmln 'Jmp7JmvJucp 

:ilJqJJmm 11,m'1m'/1m?mJl1J7 •/t1 
-mp LuJm'1 '/"li/t1111'1 !'rn'rm'JmZIJ "'I (ilrj1uf£11uJfJm'1 pm'r p1uill11qb 11,m!'h\' 

il11,mp::,mn 11,mFf]w1lpm) ildq1JljlUf.eJ1u'rtnmj mJ'J ni/lmm GliuG 'il£f1uf1i i/<f

-fmpu1nm1!mmlnmn/m'J 1up'1mlp 11,q pwJm'Jil il1qn'rn 1JJ'lUJm'1 71?1Ji/J] 

:p-riui!lnqlr 'Jmf.eJ-.uJunj 11,mpJm'1 'Jm'rmn/u'/ru</1 Blmd 'tjmpG-.ummp ?/ 'Jmifi 

-111-bmJm 11,mpJw'r 1J1uwmmnmj ilpiutfom? '1IJmy.'/mnmpJql 'JmpJm'1 (E: 
( !'""' 

-lnqb 11,mpGwmmp 'Jm'1mn/u1fu</1 IJfm'rmn 'IJmTf}iuJunj 'JmpJm'1 71 11,mfi/ 

-wbmJm 1Jmp1!m'1 IJ1Ummmnmj ilpiu</tm? '/'Jmy.'/mnmpJyl 'JmpJm'1 ( (, 
'!' ,,,J 

-lnqL 'JmleJwbmJm IJmpJm'r 11m'1mn/u</tu1f 'Jfm'rmn '1JmF£fiuJ1un/ 11,m!'tlm~I 

"'I IJmpG1umm11 1JWU1mtnnm:-. ilriu1fm? '11Jmy.'/mnmpJql 'JmpJm'1 ( f 
. ]tu /-1u1/1 

i!qJq mJ7' '/Gumnm:;-'J'/Fmmmvmn/ 1 p1upJmmm'1 ilil'1Jmmmn/lyJ 

:0u~fmJqp '111myi/m11m 

B11m1.1m il11my.•/m11mpJql) G1/Jnrl1J1upGwG 4Jm7J•mlu]1'11'1p lq71mho :, P 
-qJm'r Jmrm:-. 1ulql11J'u ilJq11,1JiuT£11ufm7'n/m'1 Lu7''1Jm'J'Jif :pul.iufiqp s/h 

-F1u"bmpdql 1Jm'rm1Jr! 'r!pmTelw'Jbo i/Jmqpm1u7''11'1r 1qJmmm'1 ilJqIJpru;r• 
. I 

-ml) 1mJ7' '/IJmy.i/mnm!'Jql 1Jln!'Bmd'm111 i/"li/Jm'1 ilIJ1uT£fwGql.ihm t(m1 ;; 

-1uJunj 1JmpJm'1 "'I 'JmpG1uurmp '11,mFfiw-bmJm '!mpJm'r 1qmu"bmmq{ 

,t't'f/u~,'f/01NJ1J fl.fll/J"fJSTiti •Ul"l.'f/S'f/"l!J.'f/ 'l6•/UJo/U'l.iffl.</ 

9t 

:Jmmln111ln mm:-.mbmJm '/l'11J'1mr 81 d 1 fm71Ji/nm11p1un1u pm1 

G4pLu'1 4Jq1JLuu111"bmmqj 11,m'1mmqpun Bi/mq'rmnqtn nF'f} t'Ji/IJmy.4mnm11 

-Jql 'JmpGmi!mUI !Jfm pm'1 nfm 'J!:/ p1u'Jmn/nmmmlnmpm:.-1!11,uJu 'il'Jiuip/ 

-rnJf:ltn'r "'I il'rmy.'/p 'J'/Fmhmc/; ''JmJ1um'rrnJmnuJ'1'1r '/Lmmqp '/rl'/fJiub 

7m'Jmp'/ i!uJon/m'J 1 ml9pmJj'Jm Jmpm:.-'Jmp<fim7 '1'Jmy.i/mnmpJq0 ''J"" 
-mp '11Jmy.1/m11mpJ7l pium9'111Fm pm'r nFm i/f1F1u"'IJ!:/'1mr lqpbm'1 Jm</tm11 

-mb n'/7mm '!!:/ 111uF£11uJupmLlm'J7 pwJqmJql 'J'/fmeJrn"'IJ!:/'1mp '/if'/fJub 

(dpmTflw'Jbo '/rl'1fJub 'Jmp.jim'l 1JmTt}1t1JfJm'ruJ'1'1r 'J!:/ piupluJu i!'JuJu) 

ilJq'J'J'uF£fwn/u1fou1fo 1Jmif/1UJfJm7 71 (]tu'rmmi/l.imJ'Jm!' 'Jm'1mIJmdmLmU1 

-qp 'J!/ pwpluJtt if1JuJ11) i1Jq'l,J'1u7Jmnju1fo IJi/FmJ1um7w1l1nnuil'1i/JJ 

1mJp i/J'l'!!'w'1Jmnju1f IJ'1FmJ1uw7111JU1nuJ'1'1!' 71 'J'1i 

-mhmtj; purl'Jm"'lm7j 11mFeliufJubJqIJ IJmFffwpJql L11Gmlmum p1utlqm1l•1t 

'Ji/ilmmJm 1/elhu"'lilq'1m.r '/if•ff(Jub pwnqGuilln 'JmpJmry / fmP'JP'fj 11,F'f} 

•1J'/'1Bqurnu1z '•[ 'ti Jum'1ub •m'/b-'Jn/'lm 71 J"'lmflw'6 '(JJ "'{} r~q lq'1Jm.\ 

-li1l/ m 'J /.i II {'] fl J' " 1 " ] In I! m 'J " f m J l U U1 ,, 1 U J tn rt U J ,, " j} 

1Jmpm:.-'/<hffJu-b L11ilm'1 11-.ui"! 

-1Jmd'mJrnf "'I '1£J•uT'J Lu]1'1mlr J1uT71!mrlmJ1uf lqJmmm'1 1 mlqpmJ:;'Jm 

'JJu 'il'Jwifirnl.iJmr! 'Jlnf'"'ly.mbrnmn "'I J'1,rnFefw'J'/Jm'Jj'Jm 'Jmpmuh 

-mmqj i/mlmb 'J<JFm11,my.'/mnmpJq6 '/il''/fJub 1uJm'1 ,'J7 '!J'f'J'JlUFefiuJqtJ 

'/l.iueJqr nF'f! 1i1Jq11l.iufiqp i/JqbF111bm11Jq6 'Jm'1mmnq~Jmm11'/'1 11 'Jm'1mm 

-nq~jm 'Jmit <Jq1Jd'J1uFl.iJm mup '/lqpm 'Ji/t!my.'/mnmpJq6 '!,F111bmJ771m11m 

'Jm'1mJi/ p1uillnqb 'JmpJw7 1 n'/l111u1 J-bufiqp i/Miubm!'tlql l/_m'1m'Jt/ 

111,q piupGmJqp il11,m1J 

-mpm 41 ( L) (.u~'/l.i'Jn "'I ( 9) il'1mLo :( 'Ji/riuJm'J!:/'1 '1"'1m7 j pml) '!i/nmp 

fmBm'11JmB i/fiumnm:, ,G'/pLu'1 muFp ''!'/mm'rmy. i/"li/Jm'1 fm7'Gmn1U'r!:f P 1 
piupBm'/p Bi/pLu'1 '11' i1Jmq[W'Jm7'1mh "'I pwpBmnw'1qr •/7 ilil'fmpurnmtl 

-wmlnmn/m'J pwflnql.i I.if'{} t'j rwpGqbJmln '1!:/Ju'/1mbL 1Jd'JmFm'1 lLud 

-pm p1uJ!:/'J'!'uf{'/rnmubmmqj Lul'Jmjmln'l IJ-.UfeliumJbly. JvJmd i/mn1u 

1p1ufJ11b '!-7? rt,111fpj-.uB7l.ibm 11m'1m'f mJp '1il1J1upB1uG 4Jmqpmlufr'11'1J1 

GtjlrFrn1mrJ7l 'Jm'1m11,p1/j JJ'J'jrl'Jmnu:-.mpJgl 74BiuBmJ1 p1ud'l117b 11mitJ 

-111Fm7mGmri 'JmpGmnw'1qp '/iffmpmnmJmwlnmn/m'! G'/11uJm1Jq'1 i/"'l"''I 

71 B'1Jni!G'J1!1ud ip41nm7 Ju 
1
1qpm 'J!:/ GliuG iltl!:/'J'JiuFfiiumubmmq7 

1Jq11'li/Jw'1 'Jm'1mlLu;J 

-pm lqllm J'1'1 / pml '/lq pm mlnm 'ili!IJ1u pG1uG '/M1ubm pJql 1Jml1m1!P'1.'r 

rr:iffmpmnmJmmlnmnjm1J-'l'/J111'1>> 'J!/ piuLmpmLm il'IJuJu 'Jqpiu pJmlmJm 

-IJql/mrJql 74GwGmJ1 '!!:/ n'/lmm mq:.-'1JM'li/lm'1 ilJqlJLqp}i/fi prnJqLqm 

'JmpGm'/r (pu1lnL1el'1e/ fm7'1.iuh) ilJ!:/'J7'1ilm'1 i/]turbm'1 Ju t/IJmif 
1il el1uFIJ i/rl fm pmnmJm mlttmr'/ 

-m'J Lup'1mlp "'I i/"l'/Jm'1 LupfJubmmbo pwnqBuJln IJmpJm'1 1 prnpGJqp 
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f 3 

t4 

tJiu'J. dknt/_ [nLtfi/_nLJ J."j, illV=C2 SY, IDV= C3 f X f.iuqwuU1f'nl_ffi1b{'(!I 

U'wmm9Jw'b k ¥mrJiu"i. funrnL{rJ/iu"i. ur11urfrf11u'i11u9nLJ9'bbre_ ·~wJw

"f_W1111uufuru"i.t.ttp111{' nrnzqnLJ° Uk f./,m~/UI[ dJ..nq' 

a! tga2=Y=-= 
. b1 

a 
fgll3=X=~= 

J 

••• ('b¥+ 41, p). 

. . . ("'¥· 41, q)t 

'11npJw"i. t..brJur11mfriuu"i.ft e_'b7-t.ur"i.nLr f.uri/_U111wpnLJf!. "i.1111urJ ~mrJwi. 

"'l'"''l'fL/J/ur"i.e_, ,/wmn:1.9Jur'bf!. k ¥urrJ111"i. fu~rnLfJ1w'bl!, ¥nL'ilk'bw t. b1pil.

/"'l mb"J!e' 

mv:::io::C · vi · gY • t'1=C • v · • • : s • • · t .. 
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11'1/ 

UI) 

-
l}J 

\.lj . 0 · lf~iJ11l_np.111Ihmr~ 9m9tlmUflibr~ tj_rw ljtnrtlwli nhd-~tl~ mwrrbr~ wq'lbgatp!wli 

qrw~~~ · 

w) ftmrJ.,,f, wrwyn'pJ.,,i,, p:) Jwut11,9 Jwf, /, 'f) ft mrJ..,f, '""l'"'PJ"'i, ' 

f>pwr ~bm J;wJbJwmbtni/_ z, y '-'- x 9ni9ftlubrfa umw9qwtf JLJni

/J.1 nLuubpf! , q~wJnqqbup , np ~mpJwf1 fhpJw1unfaC.wufa qpw w1!bl11uJltt 

wq7b,9nif1Jntu t q.nrtfn1J ~mrJwu UJ{'wq.n•/JJtlLUp, fn.f!p' Jwmni9ntU[! 

Ii wi/_bifa t/1trj!{'' qmri!wt /unprr'-fJJnLh[! (z> y> x): 
l/wmwpt/_wtf wzfuwmwupfa Jwu/1u qpbl .;wJwnnm bq1•w¥w9n•fl1nih1 

qsr~2~br~ trn~n~~c, «Rrn~n~~an~~-qnan~~n~~an~~» 
qRJu'lnl:rn~~an ~ nrnenMrc 

l/mpJwu "11'"9b<iniJ q.rrrttfapfa wzfuwmnq Jwufa q(lw , Jwu~11uqrrrw
,.,1:,,, qmpfaift q('UJJ UJ'l_'l-NLJ bf.J Jbt} mbuUJqUJ{'Ulf' nL<J/,/1

1 
pwf'd.p f_b(1Jwu

lfl /iC.wfJ, ztfrJwfi nLJ U WJ[ q.n['tfn'lJfJbf', nrnup WnWf_ bf.J pb('ntU ~mf'ft
l ~ JwzntJ {pfJw9rrtJ}1 l/mpfa;..fa Jw?_qU/tf~u wnwp_w9LnLJ t 7bmwlhbf'p 

"
1
11 1:pwd-bzm &zq.pmmf11wu Ii. Jzw¥4_wtf Jwqb{'li.n<Jfl/1 Jwl!11nip1wfi . ¥n

f' t:1umLbr1 Pf1.w9wtf qmrfalu wu~rwd-hzu1 t qbpwurht1 
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l:/urpftt_'iibpfr, {r'ii[.ll(bu· Ji. WJL ~UJf'"'l q.n1uf/rl!'iibpfr, Jwznuf[! fiw{ui/.w~ 
~ •''fr zwp[! q.npJn'ii'iibpf 91 If wzJ w'ii i/.rw UJ 'l'l"'l q.Lfuwif_ "i' 'fnpJ-n'ii'iibpfrg 

,r1;4 4mpJw'i.i wpwqn1.fJ1n1.'ii'ii t: 
l!Sif.Jwl wz{uwurw'ii1!"1.J' iftnfuw'lwrJ. ~wUf t .t:uw1nwurif.n1.J qmpJwfr 

wr1wq.m/J 1w'ii Ii. 4urpfrJ..fr qw1n1.'i.inifil JW·'ii ,J fr?.ILI 
l/mpfr[_fr wzfuwurUJ'fi{!fr WJ'jj JwJw'fiwf{(! (pnU[b'fibpni/.)1 np'i.i {!f.iqwJ 

t 4urpfrl.ft wzfuwmw'ii.pfr u4q_pfr Ii. pfd-w9Jw'ii Jfrl"-• qn[.•i/.niJ t . qinpfr[.p 

:, "' J n L 'jj ,, 1. {J J ,. L 'ii: '1m:p{rz.{r JwzrnJ~ 1nh'l/1 t nL'iih'iinLJ euu1 wnfhp 

/., b U1 /J.fr ru'fu UJ </. n (' J w·4 b ('Un LJ fJfl h (1/r i 
b in' I. JwJ·br.hn<JUI. p'iini{iJw:q.pt/_nLJ t bmli.fr qpn w'ii-lf wznLJ{! [!UU1 u,. 't l"I' 

1il'"-"1 nL"1b9n'l '1wp{Jwqfr pwpapnL-

lj p1 ... J'p' h~ .. ('i,q. 42)1. llwz,,i.!e~ 
... ,,.y_lafr J'"'qbpt.nLrP/r ~wrbLfr .. !; 

p'&nL[J"''lf'bl afrm•frqfr /unpnL/JlmJ'p' 

h la l"'I'bm.f'l"'J'p' 81 

"' l!wzni:l'i.i [!Um wnfli./1 U. bmb./1 Jw-

4bphniifJ'iibpfr w'iif!'i.i'l-':wm mb'lfr I; 

nL'iib'i.iniJ qmpJw'ii wJpn'll llfl'"9h

uniJ, q.npJ'iiwqw'i.intJ P"L'"f' .t:Lw[IUl
if.np J wurnt9ntJ'iibpfr '1b UfpntJ t U w-

qw/is Jwpn<p JzwqJw'i.i 'lbq.pniJ, 

phqn<'ii LJni/Up JzwqbLfru, ,rwznL
Jl! 'fbpwqwl.9w1'fbu mbqp t nt'i.ib-

!JniJ f!UU1 4mpfrJ..fr Lurh/1 Jwqhpl1ni1-

{Jfr1 If wzniJ'fi f!UU1 bm/J.fr Ju.iqbp/J.nLJ

flfr tw4w'ii wq_'jb911•L{J.(ni'ii t 'l"l'J-n1J 

qmpJw'i.i U[WJJw'ii'ii/.pfr if11tf111fuJw'ii 

if.pw. ifinifin/ui/. niJ b'ii qurpJ w'ii niJb

f'l! • tbpJwumfrbwh(!1 Jzwqif.wJ Jw-

qbpli.nii/il'iibpfr J w.ppnifl J nib(! Ii. h(!l

'U!f'mnifil Jnib[!t U.J'I L'fwmbwnni/. q[!m-

'\iq. 42. l.imr~tlt Jwzn•Jr; 11um mnfl..~ !.. pfrz.'i.ibpfr JwzJw'i.i -':frJ'i.iwqwL [.wr/rw-

~1111..1. Jw'·brb.tllJpGhr~ J F J< 
I' 'I 'i.ifrz t .t;iu'i.i'ffruwbnL I wz111 ll (!Ulfl 

bmlifr Jwqbphnii{Jfr1 

llpwq.w<wm llf"'ll'f"'1nfr9 Uf1UU1f1U1umif.wJ qmpfr£ilbpfr JwzJw'ii Jb

<;lllfJJw'ii 4wfun1.Je 4mpfrlfr wzfuwmw'ii.pfr JwJw'i.iwqfr9 wpmw-':wJmif.niJ I; 

f14. 43-niJ pbpif.wJ qnpnif.1 
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lfmzJw'-1 1:wp{Jwqfr pwpA.pni/iJini'i.i[!' hbm fr'iimb'i.iufri{_npb'i.i whtllJ f 
timr/r!.fr mz{uwmw'i.i.pfr uqq_p'iiwqw'ii lf'£w'iinuF ( uhpY.wfim!fi, Jui;zJ'wf.r q.nmfr' 

/)1 bmh/r .r1114hphni1filfr zifiJw'i.i -'wrfilwfifr wG.fr'ii 'l."'ll/!'u/Jw9 h~ .. Jwzdwfs 

p1wl'i.iufrt£nif11ni'i.i[! wumfr-G.w'iiwpwp afrn.ppw'iinuF t ('iinpJw1 Jwzuw'ii q.n

w/i' JI): lbmwq.wJn'-J (!U.m bmkfr Jw·qbplin1.1i/iJ/r Jw·zJw'ii U. "'"-l'hfr .Pw

!il·pli.n1.Jfilfr 4'nufr4/r w-Afr'ii 'l."''ff!'iifilw9 qmpn'l bq_p[! b.bwif.niJ t Ii. 1.,qutJ.niJ 

t qmpfrlfr i/.filwpwifr'ii Ji:.uzniJe ( t/./Jwrm1fr'ii Jwzuw'i.i q.nmfr' III )1 

11,JJ' 

t 

II 

'liq. 43. llrmqwliwm UJ.D'lUJ.wm}i9 UJ.WUl
rmumil.m~ ~inr~zl'ibr~ tlwz1fwr, qwJurm!I' 

lpnr~tlt wztuw111wC.fp dwJw&mq}ig 

~r---,,-----,,-----,,.....---.....----.,,..---... 
~·.......____,,._____,,.___... ....... ___,,._____,.....,_--4 

~1~-,.4~~~~~--+~-1-~~ 

D ID lO JO "" JI pntfV 

Mt· 44. liwrbr tf}iw!iw t'1.n1Hli p}iph'lf.l.;
rnil. UJ.Wmrwumil.mb q•nrhGbr~ JwrJ11.1!; 

qwJuntJI' qmrh}i wziuwmwr.f~ dwJw-

&w4}i9 

l/,,,pJ-p Jfrm.t;mltJ.wJfb [Jfr/ilb'l'i.ibp11tJ. Uf11Ju1pu1umtJ.wJ ftm£•frJ..Lbp/1 uwz

JmL qnpf! ('i.iq. 44} f.iq . 43-niJ pbpqwJ l1npfr9 mwppb11</.niJ ~ dwJw-

~,wqfr f!'i.ifl w9.pn1J J wzJ 1.UU uw.t; ni1.J I.Uh nt/. , UJ JUU1b'l J_qw 4.fJ lUf'U',(/i'iJ J wz
.!f w'i.i q.nmfrt 

41.npn'l 'f"Ptt/•pfr n_m9frn1.wl zw1:wq11,pJ-Jw'i.i Li .t;mlul'iiwp1upif.wtt npw-

11114_ Jzw4qwtl- 'lbmwl'iibp uu11.u'iiw1ni 1:wJ1.Up m'ii<;pwJbzm t fr 1:w1m pf;-

t'Ll fln•Jlwurpbrfr JmzJw'ii JbJn<fJJni'ii[!, npfr'ii 1:wu'iibln<9 -':hmn 'l"f',.fr.P.~' 

wHpwJbzm ~ if.bplJlufbl' 

'1-npJfr.pfr p{Jw9Jw'ii i.mifwLfrz 4wrn'l l'i.i lfr'iih'L' 

I) qmpJw'i.i niJfr qmpni4 Jbtl-w9niJe, np'i.i wn_wpc'iiniJ t 41.npfrJ../r 

1J'J,r}- JwzJw'u <burli.1.U'ii[!ni/. ( nLJwifr'ii J_wrfrw'itfrz), 

Z) 'lhmwl'iibpfr w'i.i.t;puiJbzm G..z'fpmnLfiJJ1.U'i.i q"'J Jz1.U4.if.1.UJ JmqbplintJ

/.ifr Jwl!pnLf.JJw'i.i 'lwufr qnpniume ( mb{u.'iinln'ffrl.UqwfJ J..UAtf.wLfrz), 

3) JmzJw'ii 1.Uhf! Jfr'iiJ..'1. Jfr tuJ'iillffrufr ollfmfrJwl JUn1./il1n~L, "f'l! i:1.U
Jw"lwuru1U{uwhnLJ t q.nptl-frl!/r J-1.U11w1n1.filJwf, wnwif.blwq.nii'ii JmJqbmfr'b. 

(<1 "{m frJ wl J wzJ /.JIU l_UI ifiw'i.ifrz) 1 
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l!zwqJwL qnLqphur UfWJJw'ii'iihpfi'i.i t:wJhJwin, lffi11wnntJ bfi i[(!m

l'Plhhpfo ppw9Jw/J w1u l[wJ WJ'ii lwt/iwLfize ( Jw{lntp Jz1ul[Jw'i.i JU1Jw
'ltwl[ l[ppwnniJ /,fl mbfu'i.in[nqfiwl[w'i.i lwtfiw'i.ifill! }t 

St/_JWl 1wpnpwurnp wzfuwuruA1/lfi f•U[Ulutwl[L f nwnuf'i.iwufipb[ lfl!u;

l'hLbpfo JwzJw'i.i /,_ '1-l'w .t;bur i[wl.l{t/_wt} J2wi[Jw'i.i -C.2qpmnLPJwh ni Jzwq

t/_wJ JwqhphntJPfa fun!'·'l-"'P"l''l-"LPJw'ii tfintfinfuntPJrrth[!t 4mp'/r1.fihf1fi 

p{Jw9Jwt urbfuLninqfaw·qwL lwt/iw'i.ifozfi '1-hU[pmJ ( Jzw·l[t/_wJ Jwqbphni1-

Pfa Jwpf1nLpJwh .t;wLJ.Lwpwpt/_wJ '1-Wuf!) tfinpJ.'i.iwqw'i.inpb'i.i npnz1t/_nLJ t 
« w pw q n•tfJJ nth-I[ w Jntb ni{J J"Lh J> I[ wfut/_ wJn ip l"''iil! , np1h UJ pm wt:w JLnt/_ ntJ t 
1.;burh.1wl mhupnt/_' 

A 
V=-

Tm ' 

11purb'L A-L Jzu.Jl[Jw'ii l'fw.1Jw'i.i'i.ibpfi9 l[wfuqwJ t:wuu1wmnLh JbJ1r1-

PJnih t, 
T-L' qurpJwL wpwqniP1w'i.iL 1:wJwlJ{UJUTUJufuw'i.in11. lfw1n1J1111f/JnL-

l1[! pnU[hnt/_1 

c/JnpJ.bpf' urwpt/_niJ b'i.i fuwnwmWU[U1f1LU1UJl[wt:wm 4wuwn9fi t/_pw f1w

r.nr9t/_wJ.pw1fa'i.i wJfuwJLw1fi'i.i l[wJ [hqfipt/_wJ Uf"'lUfwm/19 UfU1U1f'UJumt/_wJ 

r;1wLw.1faL 'uwfuwu1wmpwuurt/_wJi!fi Jwi!"'I' Zf'lWlllUJl_Jw'i.i 'l-bllf(!"'J1 
T 15 K 6 Jwlf'i.ifozfi l[wrJr Jfiw1:w1tf.wJi!b zbpmftl['i.ibpntf. oJ,_.,q_wJ 

J1mpfo;)1lpf! upniJ /,_ t/_bp'lhwupntJ b/J .t;bmhJW[ bpl[pwlwtf11nfJ.1wJp' 

i = 5°, '1.=8 8
, 11=4/; " , q; 1=5", l.=O'' , r=1 utf: 

f!fJw9Jw'i.i Ufl'"9buntJ l[mpp[hhpfi Jwl[bphni1P/i JwzJw'i.i nf1nznt

,ff! l[wmwpt/_niJ t 1:mumn9/i t/_pw mbrzwlfw1tf.wJ Ppfa'i.ibtfi /unz11pw9nt1-

!J"t/. (LI[ . 45 ) : 4mpfa£fa slwzJw'iil' q_ntqf/ii{Jwg JhtJw'i.iniJ t 1izwqt/_wJ Jw

'1 b f'Un LJ fl" /u n I' '!-NI I' 11 f' '1-n t{J Jn L'ii !'I 

1J. z /u w ur w 'i.i I' fa I[ w m w I' J UJ 'i.i t; w 'l n I' '1- UJ q w h n t fl J n t L [! I 

l:urpJwL V1 wpwqnifl1wL , S=0,15 uu/uimn13m Jwmni,gJwL /,_ t=0,5 JJ ' 
ljm(1JwL /unplllfJJw'ii '1-/;Ufi!nLJ qwmwpt/_mJ t 'i.iwfuu.:UfWUl('l!lt.urt/_u.Ji!fi 

J.r1lfw1Lwl1wl1 zl"lwmwzntJ: 4mpfi£.fo J"'f'W[lUihlJ"'f' wJ1.gfi9 t:bmn, fiw/uw-
u1 wm pw mn </_ w J.pfa bpi[ wpnt{rl JW L sf fi wm bu wq .t; b nwt/_ npnifJ-JllLhhh pp t/.(1UJ 

qwht/_nrz ;_npu qbmhpniJ (0, 1, 2, 3), ;_wt/irasl ht sfw;hplwi1/Jfo fun11'1.nt

p11[1'J111fJJnLhf' /,_ npnzraJ 'i.iwfuwl.lfwmpwumt/_wJi!fi mpwJwqJp w-C.l!' flD: 

/f f1'b;_/, lwt/iJwt w1fht Jp qhm(! qmppl_p wzfuwmwh[lp JwJw'i.iwq[! .t:wz-

1/wpf[niJ M1 )bmb.Jwl pwLwJ.l.t.nt/_' 

L 
T--- · - . 

n·S 

::.J 

3 

= . 
.... 

"' 

I 

tJ 

"" I ./ • ..... ... .j 

~ • ... 
.j 

~ • .,. .J • ~ ..,, 
... -=-
~ c ~ 
-~ 

:r "" ..... 3 c --lo-
~ ...... ~ 

"' tJ $-":I • r::. 
t:.-'> .,. > I:::"" 

·1 [) 

JJ- n'/ I 
--

Rz 
til1-"1 

T 
l'"'-'J.""1 

I 

I ..... 
~ "" ~ 

!JwftJn,1 ~/,,,,l,rft 
... ~ . ... 

I 
.j 

• tJ ~ 
"'"'It!. .!2"'~""',) "" ~ 

r::. a 
,f..,~l.rlun;flft 1l'"' 

--lo .,. tJ 

""" ..... 

I 
3 ..... J ... a • ...... ... 

I 
c .... ... ~ 
' t ... ~ J 

I 1 

I 
2 I 

":I ..; a .J t 
":I '> t 

I "" 0 I 
":I ..... r::. .J 

3 ' 3 .. • 0 ... .. ~, ~ ~ .r:: I <I -- ,----- ' .,. 
I 

i _ I_ - --I -- - -

-- I -:-- - - - - - --
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''Ii. 45. P.um Lui\..p Jwqbrl...ntJPp ljmrptli Jw21fwG zwi}imJ~ 

flrpf.bt}t Junznrwgmignij_ 

Rz--T qpw!p{>f[ nt/. npnzt/. nrz f[mrfrl.fr p/1w9J wL J rrJ bLi.ne ,, wJUJUf W. 

111wufuw'unul t Jwf[bpl.rni1/Jfr fun1111nipnp11ni/J1wL tft•1tftnfuJwL lfnt;fr l 

;fwf[b['ILnLJfl/r J'wppm/Jiw'u 5-(1'1- ni 4-(1'1- 11wufr wL9.JwL uw->J'wLfr ""'ur· 
,f,,,L 4hurfrL: U.puofruLbpfr wttwL912fr qpw eum U1J'J f[bmfi npnzt/.niJ ~ 
/1'1ipfrzfr f[w1nibnt/JJntbf!1 h&m - T lf(IUl.'/Jfrf[fr t/.pw f!UU1 uuri;19t/.wd- f[wjnt· 

lunPJw'u rrpntt/.n•J t {JniJLUll.Il(lblfr• WJUUflu f[nl.t/.wd-, f[u1pfrl.fr uibfuLntn· 

c;/1wf[ui'u Jwzn1Je1 

't.11 . .f6. ~um bml...p Jw4br1..Dtjpp qinrpzla 

J1112Jwli 'i"'JumJp "'2-Juwm\UG.f~ 

dwJw&111'irs 

DJu 

""' ~ 
;§-

1:1-

~ 
~ 
~~~~~~~~~~~--

l.fw.1ni.bm.?Jnc./J 1 (VllJIU 

tlj. 47. 't.wJuwlliu1mrwum\•H~ 

mrunftLICJ~P -I•n,PnJuJwli qwjur.u!~ 

qmrptl> wzJuwmwr.fp dwtfwG.ui\J.jag 

t.4. 48. u·2w4il_w~ Jw4brl.mirr Jwfrmpiwr. tpni}inJuJwr. qwJunulr 

!imrpiJi wzJuwmwf. fp dwJwGwqpg 

U.nw1faL t{1nitfa ipnp&bpfr wp111niLl!Hr11t/. U[bm/! t nf1nz1_fr f[mpf11fr Tt 

liw j rriL nip 1ni'u {!, "l'f! ,, wJ "'"{ w i.n w ufu wL ni.J t [!L '1niL1_ u: rY f[ u1 pJ"' f, \.' t 

wpwgni{J 1wLe1 

&J'u1'i.i +nri'.bp l1wmwr1/11Ltf 

/,'ii v~, v3 "- V-i ""'rJ'w'ii '"f""f'1L
{rfJ111'ii'iilrpfr 'llr'-'f.f!"'"' nrn'ii9 :.,,,,_ 

dmt• nrnz.1/111.tf L'ii 'lf"''j,9 t.,,,,,f,,,

"i""'"uufuw'i.in'l f[iu ! nL'iim {rf tm_'i.i'j, b

£1!!' T2 , T 3 " T4 : 

11urrJ'w'ii '"£1'"'l"'{rlt"''ii (v) 
f, l{'"J"L'iim(rl1w'ii (T) J'fipL.. pm'ii1u

d.L..fi Ln bu.['. nq "iufr:qiut}m (<11111-'i.i 

111nw'i.wl11L t..wJ'wr "nnr1/1'iiwi.n

',,/;rfa "1'l/i11ul1fr l n'lwr/1 pi1 '""'"'ii 

't.lj. 49. liwJuij_w~ntpJntG~ qmrJwt 

qUJJntGntpJmG h wrwqmpJWk Jpfh 

11fi11urbJ'rrLJ' lt'"""'.'J'fnLLf /;'j, qrwf/>fay'iiLr /!""' v1T1, v2T2, v3T3 /, V4 Tl 
l1bmbrfa ( 'ii11• 49 ): 

CJ.pwif>frf[p t/.p111 11m1.u91[wd- '"'lP'lf! f/nLJL t mwlfru npn2bl .t:wpwplpw

l1wL ~w1n.!LniP1wL 9n1-9fal.e' m, npUfbu n1..'lfr'lP fJLf!nt/J1wL wLlf1wL urwL-
11lLu T wn.wL9j!p Lf[wmJwJr1 

A 1wumwmntL[!, "l'l! f[wfuqwiJ- t Jzw~t/.n'l Lwfuwtqwmpu:umt/_u.rJpfa , 

'1npd-fr12fa L1ni/Jfi9 1 qnp<tp.pfr f[mpnq Jw11fa bpf[pw;_w1f.w~wL UfUJ(1U1JLi.n

[1bpfr9 "- WJLb, npnzt/.n1-J t JwuLw1_np Uf"'JJwLHpfo9 (v1- Ti)' 

57 



J>tl!~flJ.f'fl"8t lJ.GfvlJ.SU.t/!I' lilJ.SU.r£J 11.t U.ffll..W/.i'U.ul! 

J. fltunLJUwufrpb[ 4mpn'I_ q.npJppfr JwzJ'wu 'f-bp'iJ nt bzwuw4nL/JJnL

·11p, t; bmwqnurJwu Jbflnt11fr4wu, uwppwtf. npntJ l! u 4mrn'l q.npJ frp/1 J wz

J wu 011fruwlwifrntfl1wu -:w1muwpbpJwu t;wJwp 4frp1untf.n'l wUfwpwur-

11bpf!1 

2. '1wmwpbl t;bmwqnmn<f/Jnt'iiUbp JwznLJ-rfwJwf1w4 (h~.-T) 

.4nnp11fouwmflbpnLJ 4urrfrlfr JwzJwu 11fruwJfr4w1fr lfpw:Jifr4/r 41unni9Jwu 

•:wJwp t 

3. l/wmwpbl t;bmwqnmntfJ.Jntubbp u 1/1np6.flw4w'ii mq1wiflbpnq 4w

.nn19b1 rrwpwlfnt/JJn<h-4w1n<Unt/JJn<U JJ 4wfutf.wJnifiJJn<h[! (v-T)r 

4. ?ntpu pbpbl V= A_ pwuwAul!, .;w1muwpbr1b1nt/. ':wpwpbpwTm 
.{, ,,_,J, 4wJnLUn<f1Jwb wumfr-C.wufo (m) 9n<9lfr fiJt/.wJfrb bzw'iiw4rnt/JJntb[! t 

'1wqJbi -':wJwnnm qpwtf.np bqpw4w9n<f1JnLU 4wmwp1fwc> f.lJl_/uwmwb

pft Jwufru• 

.lJ. 2 Ju w UI w G ' .M 8 

U'bmw'lw-:wm lfnpJfrpbhpfr wJpnif11wu Ll([1np1bJu ntu/1 JLrl rf11'1_n

'!tl''1-wmumbuw4wti 'ilzwflw4n<f1Jntb1 U.Jbf; mwpfr qnpttfrpubp/1 111wm

pwumJwu -':.wJwp Jwfuut/.nul t mwub1w4 t;wqwp mnbbw flwu4wprfL[! 

r1nrtt/tpw1fr'il U/n'LU[UIU1Ubp L_ 4wrqr Jpwt;wltf.wJpUhp t U'f1 zwpp Jbpl-;uw

:l.f1uu:f1wu lfnpJwpmuUbpniJ qnpJfrpbhpfr qnmptf.wrtpf! 4w'lilniJ 4 30%, 

ft114 upw wnwu6.fou mbuw4Ubpfrul! ( qw11fr4nuUbp , w'iigpw4n4frll'bp, ubp

"iWfinLpw4/•iUbr u i/tnpp iwi/tfr WJL q.npttfrpbbp) qqwLf1npbfl wtf.bif1 JbJ 

J.U , bpb -:wzt/./r wnbt/.fr LUJU, "I' funznr Jbpbuwzfruw4wu q.n11Jw1•wUUbpu 

.111ubu qnpttfrpbbp, npnu9 zwpwmbuw4u fop Jbl pntf.w'il'l-u14n.J t Jfrui.u 

~'0 00{) mfrHfUll_Wi/t 1 Wl'fW 'f-Jtf.wp J.t Ll(WU14hpw9Ub[, /Jb /1Ul_ 4uumfr 4nu,pp-

1/bfnL t:: lmuwbpntf. q.npttfrpbbpfr ZWf'/}fr9 'f-llLf'U l/Wlf!t 

.//iJfiwp4binr/. WJ'l- /Jn'[Ulf'4t/.n'I_ Wf1U1LU'1-f'WUpfr UtUmbuJ111U llL fr.up-

21wprfbpfr tf.bpintJJwu mbum4bmfr9, "fh"'p t uzbl, np qnptt{1pflbpf1 

'lf' UJ 4wmwptf.n'l ttwfuubpf! -':wubntJ bu qnpJwpwu/1 -l/11Tf1w4wti wp

'-"'Ul 'f-f'LUupfr frupbwprfbpfr 10 mn4nufru1 fJw9fr 'f-pwuf19, 'l"ft0{1p/1 4nwpt/_b-
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LP t;w'ISwfu wn.wl t pbpniJ pwp11 t;wpJwpwbpubpfr 4i"nrnul, zwppf19 

t;~brtLJ t;wumn9bbpf!, npf! pwp6.pw9f1ntJ t fln'l_wp4tf.n'l wpmw11pu1upf1 

/1 u pU UI l' cf b Pl!' 
/J.tf.mnJwm qJbpnLJ L_ wtf.mnJwm q.npclwpwubbpnLJ, npmb'l Jn<pw-

pwbl_JnLp t;wumn9 mb'lw4w1tf.wJ t f!U'f--':wun<p mbfu'iintnlff•w4wu l'Lflw

JniJ, lftlprtfrpbbpfr, t;wpJwpwbpfr L. t;wm4wUfbu t;wumn9fr 4nmp.J.bLnt -':L

wbwupntf. 4wuq. t wnbnLJ wJrn'll lff1Jf!, 9Lfuf!1 U.tf.mnJwm 'l·"f'Jwpwb

Hpfo, 4nJUflbpuw.Jfr'il Jbpbflw1w9Jwu L. mbfuunln'lf1w4wf1 Uf['n9buf.Jhp/1 

w1 mnJwmwgJwu qwplfw9Jwu 4wUfwljgnLf/JwJp Jbpbflw7f1unL/Jjwll 

,f/;2_ pwpdp wpmw'1-!'"'lw4wu qnprtfrpbbpf1 bpwzfuwqnpqwrt wJpnLf'Jn•-

1:[! mwpb9mwpfr U[bmp t w-C.{1 t 

ffbmw'l_Ult;wm q.nprt{1.p'iJLpf1 zwppfr9 'f-ntpu q.u11nL Ufpn9uuf1 t/_Lrtnt.

,; n,Jp f!nLJl t mwLf1u Lqpwl1u19uLl, n(' JbJ 1J'wuwJp, npLl(bu 4wflnu, qnp

rtf1.pf1 zwpp{19 'f-nL{'ll qwlu u4utf.rnJ t 4mpn"£ 

bqpbpfr9' qnpJf1pf1 wzfuwurnlJ. J'wufr9' 

1lwpbLf1 t -':bzmn1/J1wJp "i"'l''lbt, n11 qnp

i)fpUbpfr 2wpp/19 11nLf'U lfWL~' u4Ul[nLJ ~ /•bi_

''f&u 4wpn'I_ bqpfr9 ( wzfuwrn11rz Jwu/1t1) 1 1u1fl

' 'lbu IL qnpJ/1.pf1 wJrw4Jwf.J J'w11{19 (/1L'wuf1g, 

JwpJuf19)1 {wpnpwmntl wzfuu1111LUUJ.• M 6-[! 

i1tf.fop•[wrt t qnpJf1pf1 4mr""'l bqpbp/• wJpn'

fJ JWU[!t 

S1[Jwl wzfuwmwflp/r 21111wmw4u {. 

1) '1utpf1lf1bp/1, q.wufo411f1Ubpfr, ULpu1wpnl

f1m4frlubpfr , !pphqubpf1 "' 6.qf1luLpfr P"'U!WJ-

1fwf1 mbuw4ubpf1 ntunLJbwuf1pntJ[!1 

'4 , 1(~ 
1 '• ~1V7 

"' 

\,~. :;r). 'hroj1 fl1 mz]uu;

~'" 'l Jurn~ tu f~q 

2) '(] wbnfl w9nLJ 4wpn'l /; q_pLpfr wt! pn'fl JLUU n11ri.zJ wf1 '>' wJ W(I 4/1-

1,wrrt/. n'l uwppwtf.npJwu, iwi/t/1l lfnpd'frp/1 "' ljutpf1lUbp/1 4u:rw191[wttpl1-

I< q.npJn'l_nt{iJjwU u4qpn1f1pf1 -:Lm: 

3) <P11p6.bpf1 4wmwpnLJ L. q.npttf1pf1 wzfuwml1~'1_ Jwuf1 UJnt/Jfr q:f1q_fo

l1111-Jbfuw"1f141u4wu t;wm4nLf1JnLUULpfr9 nt wzfuwmn'I_ Jwuf1 L114rwlw-

1/,nI/JJnLU{19 4mpn'I_ bqrbpf1 wJpnifJ1wfl i/tni/tnfuJwf.t !pnLh49/w'bu1l 4wfu-

1[wrtnLfiJJwU 'lf'w!f>f14'iibpf1 4wrrnL9nLJ1 

fl.nrapf~ wz}uwmn'l tl'wup hrqrwiwtfimt~Jl11hp.: t4. 50-mJ [!fr17 -:w

Untp mbupnq 9nLJ9 t mpqwJ 4mpn'I_ q.npcJ/1pf1 wzfuwmn'I_ JWUf! I 1 J 2, 3 

ft 4 t;u1Jwb -':wp{Jw4n1J wq'f-nLJ t P nLrf[!, "Jll! pn1nr wqqn'I_ mw11pmf1•u'i.t 

11tcfbpf1 Wf''l-J"'bwpwp ntcfu ti '1mpn'l_ bqp/1 hp4wpntf/JnLU[! uzwflw4hfl.p L 
utwnntf. 1 f1u4 {UfJWb t;u;p/Jw4f1 [WJbnt/JJnLfl[!\ a mwn.ni/_t 



U~. 51, W-nuJ' pbpi[wJ f; ~U1ff}_f wzfuwmn'f. Jwufr b{'qfUllWt/inLflJnL

"j,f! 1 =0°-ji 11hUf.pnLJ, fr'uq Lq. 51, p-n,J /,_ Lq. 51, 1-n,J' t:wJu.iU(w

.u'"w/11w'ismpwp +1 b. -j 7b"l.~nLJ1 

f!um .t;U/Jw'ii t:wl'pwqfr pbnLwt/_npJwL pLnLJfJfr, qmpfrLL wzfuu1u111uf 

~ ~ml'.J'wfi (L~ . 51, w), qmpJwfi nL J.cl'fwfi (Lq. 51, p) [, qmpJwL nL 

ub'f.JJwLt ('fi~. 51 J '})t /Jw"ufr np qnpJfr.pfr wzfuwmnq JWUf! UfWU1-

fLUUll1t/_nW f; pwpJ.p qwphpnLfJJwJp nc pbftnLLnLPJwJp orfmt/_wJ LJnLfJfrg, 

"') 

'hl1· 51. l1mrtluiG nuJbrr wq'}h 9mppnG11, nrl' l,iw(u1lw~ t mnt'L·t• w~~JWh 

.Jh~mpimGr9 

WU[W wt/_bifr &/1zm f; j!Lllj.[!WjniJI! .t:wJwl'bl nl flb qmp11uf, WJL qnmpnui1 

fi.J'i u1wmbwnnll/_ -':hmwqwJnuJ' pLqniL j!WJ.f!LUJJwL U([ln.'Jb"l! qwLl{_w'iilL.p 

f111m{'niJi 

ll.n2bf> 1 wuluniL'ii w'ii.t:f'wrfbzm f; ~ml'l£n'I. zbf'Ulfr LJ11tfl/r 7b!/Jn{'-

11'w9f>w'ii 1/mqrnfultnL .t:wJw{'t U.n2lt{1 wLqjutL Jb&ni{J /nLhf! qmfut/_w.> f; 

1izw~i.f.nrz >'j"'fl/1 JbfuwLf>qwqwL .t:wmqn,/d1ni'ii'iibp/1y, [,, Jfr2_/1'ii {wzt/_nt/_, 

l'bnpt/_nuf f; ·;= --15--;- .'J0° uw.t:JwL~1bpniJ1 fJm/,_f> wL~1wL wnqwjnt

fi!ni'iiL w'iii!,pwrfbzm f; qmpn'f. qnf'.>fr/!/r /,,_ Jzwqt/_nrz 7bmwfi1 tlb2[, zqrn,Jf! 

4w.pf'w9HL'" -':wJwp1 l/m{'n'f. qnf'&f1.pLb11/1 bin/,_fr wLluwL JbJ111fl1nihf! 

l.'~'mf't/_niJ L J/r2_frL .t:wzt/_ni/_, Cl=2+ l5" uw.t;dwLHpn,J1 

V{'ntfljwh ~ wLqtniLf! 1 qbmfr qwqw/dfi wLlun,LL { (iiq 51 ), n!'L' 

pfintfJ-wq{'nlJ f; l1mpnrz bqpfr wJf'nL/JJniL[!1 U.n2/,_fi wLq1wL 7pwqwfi JJ.Jf-

,ib.pfr 'll"'fl!'"J qn1n<fljnih nLlt/r -':bm/,_JW[ qwllfl!' "(+Cl + ~ = 90'\ ?= 
=90"--(1 + 1)1 

U.rt- umLlni/JJniL/19 bp/,_niJ t, "l' wn2/,_fr /,_ bin/,,/; :.n'iiq1ni'ufibpfr qwil 

"'J'l w'ii~JnLL/1bl'f> qn,Jwpfr Jb&w9Jwfif! .t;wJbJwm Uf'n</JJwfi ~ wfiqJnL

Pf! i/rrtnwLn,J t, f>u~ LUJ'f w'ii~Jw'ii t{in.ppmgJwL[! -':wJbJwm Lt/_wqnd f; 

4ml'f>lf> ~"'£'"'!. brzpbpfi wJl'n'f1Jn'LI!: 
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U1u wzfuwmwU.pnLJ U[hmp f; i/.n{'dUJf'4bl 4ml'fol/r nL'f.'f.LUJ./111 J.[, mLb
IJ"'l qmpnrz hqpfr wJf'nLflJnLhf!t 

l/ml'n'l bq['hpfr wJpnLfJJn'2L[! nl'nz.niJ bL J.bn.pnt/_ pbnLwt/_nl't/.nrz .t;{r'}--

pwt/_tfrqwqw'u q11p&11qniJ'1wL ..::·w-
wn<q Jb.pbLwJ/r 1£11w1 

u4. 52-n,J piipt/_wJ f; WJ'f JL:pb

hwJ/r f'f,'1.t;wLnLft mbu/!I!' U.rr.wt/_b

L'uq.n<Jh wnwL9.pl"J/r1' pimLl[w&pf! 

:woo ~q. tt 
uq. 53-n,J pbptf.mJ t -:w11Jw

pwLl'fr [!:L7.t;m;fi.nq1 mbu:pe' hf'W Jnm 

ml>rzw11l'l£u1.f d.liwLJmznl{_ (1 ), 
wJpntfJJwL J/1n11J.wl'qJwL pw'f.Jw-

11tUJf' 4L11f'frlnif_ (2j [, 211zw'frfrln1l 
(.~ )1 

1.wl'JwpwL.[!Ji qw11nL91{_wr'tp/1 ['U

i{{!q{'n<L.pwJ/rh 11/uhJwL 9"'J9 f; 
U>f't/_ w.> Lit· 54- nLJ: 1. wl'J W{'whpf1 

ail/fr pw'l.mJ/r'ii ::w{'f/11LfiJJnt'ii' t:nl'/r

qrr'iiwqwL (1-l) h mrz•zwd.fr'l (fl-
1!)1 U.111 1:wl'fJn._{J,1niL'ub11f! .t;rz41£wJ 

Lf1 UJJhU[bu, 11(1 'lf'Wh/J i./111fuwqw{'J. 

1rirzrzw1: w JW 9"'fiJnLLf, wUfw i:n 1_ i./ w~ f; 

pwf'J.l' t.z7pmnL{Jjw'i1 wumfr&mLnl{_t 

!},f,_wfiJn,zl! mlrzw4w.1mJ bL {wp

Jwf'wh.pfr I-I .::nf'frqnLw4m'u .t.'w['

flnlflJwL l{_pw: £Lt.111LJ11,zfr nal

rzwJ.frq /,, ~wpJwpwL:pfr ll-II nol

rzwd.frq. t:wl'f1n<f/J1nLLbf'fr J/r2_t, '11!

Ln,J b'j, a .t;wumn1-fi1nLh 111Lb9n'f_ 

znzwt{ifrl fJ. wJpw9'iin1J J.bwfiJ11Lzf!t 

2bmn mbqw4w1niJ bL <: q.n['Jfrph>J 

WJhU[bu, nl' 'kw 7b11-1fr J.bwLJn,zL 

nL'l'll£w& &wqwm111£ z.11zw1fa/1 J.liwf1(1-

Jn,zfr ntrzrzwJ.frq t;wpf/nt/JJ11Lh[' 1 [, J' 
qhmbpnLJ, frLlUfbi., WJ1l S'"Jl/ f; 

l·~· 52. lim1·f1zr t1mrnq hqrhrr u.od,.nt

pJwG tpnrl.twr~Jw&. Jbfh&.wJr l'r.'lliw
r.mr mhuf I', 

1--h'i1n9, 2-frrrw!1, 1-1JL<fw1/rL 'f/Ul!,' 

J{un9nr[, 4 -<wf'J'"f''-"!,j}, 5-JwLncfb

"'l'f' ' 6- tf.Lf'blllft f1w•/1wLftq, 7 - u.uLq

f1wtf.nf' wJrwf'dftl ( K paH) , 8-11111JUf/r 

ut{'t/_W•rI ,fi.q. 54, W-1nJ1 U.j'fllffrufr 11/rp:pn,J wJ{'w9Ln 1 J bf; qnf'&/1p(lt '1-n{'

}/1p'L zuJpw9'iibtni9 l\bmn J.ltw'LJnLzf! /,_ l"lw1'frll! .t:w'iinui bL, /1u4 'll'wft,I] 

"'b'l(I 7fin,J bL tfinl'J.wp~l{_11rz pw'l.Jwuw1l' 4lllf'n'l 711,n~frl'l' (LJ 111 zp), 
/if'l"fbu 9m.19 f; m['t/_wJ- L4. 54, p-niJ1 
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''~ · 53. lwrtfurrwGfji p&'}fiwGntr mbufl' 

IJ.1u1'1/11J111/_, 'lnf'rtpp[! /, fJt!nizl! ~nLbhbwb 1, 1', 2 , 2' ~111Jwb Jw

~hpb11(!' nl'nz ifn1nwif..nl'mfJ1w.Jp lf.mpi/.n'l zhl'infi ~L'JJwL dwlj_hphuf! 

l1LJwLif._fi ~m11filfi 111n2l.tfi .IwqbplLni1frlfiL1 Gnzwtfi/ii_/i .t;u,uurni/ljnLbf! ;;,·w

J WL'JWU:WUjuwbnLI! t lf.111£'4-n'l zhp mfi .t;wumn<PJWhf!l U111L'J/wfi blwlfh

mw1fiu 1[pf.wlj_nLJ t qmbif._ni.J -<:wpJwf'wbpp Jh.phLw1ft if..f'wt 

PbnLwt{_nph[nig wnw2 1 l1'2/:;lnif.. (mb'u 'bq. 52) 1/bphl/!P /Jwtfiw

r,pt{_(! (6 ), ''lbm.p t pwpApw9tf;l '>wpJwpw~'.f!l!' Jfu119..uqnfilfi 1bm u.7;1,_ 

t'f." l1pmtqp .t;,'IJwf, .t;wJwp, l.t rfwifw9nLJ9P 11£Wj!f nL'l'l'"/JJwtfp ZU[ 

L.fU1 Lnb9tbl114_ tfiw"hl wub'ltwAlL r7npwlj_[!t U.1fw1~hurli. pnf1wlf.l! (8j, 4_bpli.

uhp.plL z.wpJh1ntf_, .t.: w1Lwuwl'w1wtft phn.tw•Lnl'bl wnwb9pw1/1L pLnbi/_wrt

l!"tf.1 U.1'1 dwJwuwq w.t;l'wJbzm t nizw'fprt•fJ1wifp .t;bmli.bl JwfmJburpfi 

ll [W.j!f 9nt9.In.tptbf'1l,'r.,, Pbnti/_wJ[!f! Jbrtw9'i.tf;i,f bL WJ'bj!wb , "I' qmpft

ll' .j!WJ.j!WJi/_ft1 Pw1.pw1.Iwb .In.IhbmnLJ 1fu1Lntlhmpp 9ntjg ( mwLfiu "(!lrl-
11fai..ft .[2WJf!WJ.!wt wnwif._blw'l"'J'r., phnL4_wd.pp1 

l~wqtCwuw.lr ~mrJit.iibrJi 0.L.hrl'i m ~wnnigtlwHiihq~: 'bq. 55-nuf 

9ntj9 t mpi/_wr} pw'l_.!wuw!l' hplf"-n'lJ qmpfi'l.1 l/mph_L WJhL'Jhu t L'JWLn

f'Wumt{_wr}, np 2-3 ttL'LP'll! .t;wJpLqf1nLJ t ltn'lWJfb Jwqhpun•J/J/i .t;bm 

U tfpwJwtf:.ufiwlj_ 1 qbmniJ znzwtfint.J t mwppwqwh lj_mp/1i_p 'fW'fW/Jf!t 

J!,u111fi mwppw~wb qmp/1;Lhpft qmpn'l bqpbp/1 pn[np l[htr7h('f! .t;wJ[!LqLnuF 

M1 111pw.Iw'l~n4_ 111h'lw11{'4_wr} lf.n'lwJfib Jwqhpli.nLJPLhpfiL1 lJ"'t'hP pn

lnf' .t;wpPmP1nitbhpp, pwgwnnt/JJwJp £wqwurw1fiL hpqnL .t;wp/JnL{JJni.L

Hpft, .t;l[q4_wJ bL LL Jfi.J1wL9 ~bm qw'l_.!nt.I bL ""lf'l wblfJnLbbhpt 
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6) 

·;\,~. 54. limrjizji wilrn1pJwli ijinrllwr~1fw& ~"'Jwf.fji ulJqruiGfwJ]•li 

uJuL..rw 

1..4. 55. Ui!rmpjwli •/mrO.wr~Jwli u11fpn1u1114w& pu1<1i!'wuwJr 

l;r~~mli! ~111rji£1t f.l!;'lG"'lintr mf;uf[• 
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lift. 56-nul 9ni19 t wpt{_ wit t; wt{_ wpnt{_p pw qJ WUWJ{' bpHn'lJ ftmpftl.~ 
'1mpplf1 l1w'lJt{_wu t fipw'iifi9 (ftwtfil) '1. wwppw~wu l[rnrfiz.Lbpfi9, 

up11'ii9 ftwpn'l_ bq_pbpf! bpftnt ftn'lJfi9 Mn U'b/1 ftwpn'l_ bq_{'p if1n["&UJ{'ftnufp9 

'lbwn ftwppl_(! wb'lwlfwJnLJ b'ii ftwtfilntil pwj.[!WJt/_UJ.t .tw1pnt{_, 11f'f9 -':b
liln ifmpd.wpftnLJ bpl[pnplJ ftwpn'l bqpp wJ{'nL{JJnL'ii[!1 U.JuU{pum[_ Jlllf'UJ

[!U1Ul_Jntp ftwpfilfi wilpnt[J"Jnt'iif! sftnpO.wrlfniJ bu bpftnt wupuJ:: 

Swppwftw'ii ftwpfil'iibpf! UJU1mpwurn1nJ b'ii ppw'iifa9, wnw'iid.fi'ii' sftnr

~\wpftilwu dpwqpfi'ii t:wJbJww1 ffJwmrwumif_w.t ftu1rf•lubp[! mbrzwl[Lu

JntJ bu fipw'iin,J [!Urn O.bwuJntzp b wilpwy'ii11tJ1 
l1inrnq hqrhr~ fwJfwpiwG q.nrb'~fp 1 1 lift. 57-nlJ 9ntJ9 t UJf'if_.wJ 

l1mpn'l_ Lq_p[! pwJPwJn'l 'fnpttpp: <J.nr<tppf! U/.wwpwumif_wu t P 18 Jwft-
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t1f17/1 wpwqwt:wm UJ"'l"l.wmp91 '1-np.tppp '1. j!WJ[!WJif_wr} f(vtpp;_p Jfit/. 

.o:f1111J{! t{_bpw9'iibln' ftwJ tfonppw9ub1nL t;wJUJp, JfiwJUJJwuUJft UJU1-':-

11,11u'ii /,[fl"- 'iJpUJ UJJ pni[J JnLfi(! J . q.npr}pj!p Ull_/uwm nrz JUIUJ! ur{ ntJ t J nut 

,fl;/t wumfi-C.wu w'iiftJUJ'ii tnUJft1 <J.npttfipfi UJlfuUJrnnrz Jwup ftw['tl{'ntfJJnt

;, ,..· HRC 62-64 JfiUJqnp ti <J.npttppp wn-2_'1.p Jwftbp'1.ntJfJl! ftinpfilp wn.21.t.fi 

,Jwlfh!'"-"•J/Jp'ii ;;U/.'1._btfiu q.npuppfi .<;Uf.JUJ'ii JUJftbpltntJflfi P"l"f' fthmbre 

.... E.mp t znzwtfob'ii ftwppJ.p t;UJJwu JUJftbpbufi ftbinbp[!t '1mrh_fi LUllfbft Ju1-

l1hphntJ/3fi t;UJJUJ'ii Jwftbpbufi q['UJ wbuUJl[wpw{' -A'iizJw'ii t;UJ'1._UJuwpw-

1w1p f'wzfuilw'ii -':wJw(', ftvt('pl_p wJpnt{Jjn•U[! sftupJ.UJpftb/nt[f u.:n_w2 1 

l;mpfilP '1. q.npufa.pp wpUJ'ii.pntJ 11'iin1J bu O,UJ JJ {UJumrn/JJU1Jp UJ'l'iid.b 

Ii",,, !l UJ p Pfh rz 1 

9Jfuif_w.t "l."'lUJUIU1P9 UJUIUl('UJUvti/_wJ 'iiJntzl' ['UU1 d'[UlUU 1ft11,1-

?. wpftbtfw [!WJ[!WJntilf! mb'lfi tr nL'iib'iinuJ urw wJbuw1p11[!{' 'lwuo/_wu

P" 'L ' SqJwl l11niflp wtlpntfJJw'ii uw-':Jw'iif! npnzbint ..;wJw{' w'ii<i1tucfbzm 

J, 11ba?1t{_w.tp[! pwcfw'iihl [!Ulf[WJ'iiwftwu -';wrn1[wJ-pp Jwftbl'buft qpwt 1.J'w& 

,i/1111[ n1mzi/.niJ t wJpntfJJw'ii uwt:JwLl' uhrzt!ilwf1, ftwirJw'ii '1. "'Jl m/1Urfi 

'I b.~n pJ UJ 9/1 UJ'ii b f'P 'lb U[ pnttl 1 . 

/:pb'ii9 WJL ftbpUJ /,'ii 'lf'u'1.npnttl Jfuqw.t Uf."'l''lwwp9, l11up.Jp Jpw{wL-

1/ w•)pf!J ftwJ pwpd.p ftwp.tf'"'PJrtLU nL pbf1nib1tL/JJn1Lb 9nL9wpbpn7 UIJ{ 'l"P

';"fp wr/1'ii f1Jt1L/Jbpfio UJLUU1pwurnqw.t uJn1zlilrt•t Pbl1n1J1 u1nifil•r1fi- J'bt_ 

'r ,/,m11 bl1w.t ~1wfuuwftwu -C.wpbf'l! • npnlip 1unwlw'iJn,J bu uw<:JUJhUJJ1'fr 

rl.d,.[w.tpfi Ul'l._'[b911tfl 1m'iifi9, wl[u/Ju111/Jn1d1fi urwpw.t1[1nJ bfi [, bppbJ'ii 

wJ'/,'iiwif111pp .t;wL-,'1._w.t[!nq. wtf_hip {w-C.wfu 'ff'UIU[! mwrw.ti/_nttf b'iJ !JLU'ii

\ "-'Otu(; '"'l~nifJ1wJpz U.J'111ffU/1 /}WJ[!LUJJw'u u1wmhwn. b'ii '7-wn.'iinul t_b;i

u wil7ud[•Tw1, dwJ'w'uwl[ wnmp_UJ9nrz 'iibp.p/1J1 [tu{'n<Jfibp[! : 

. U.7j11UimmHp ~wmUirtfUIG 6.wfnripuqwfintpJmG-e-: U.Jb'i.ifis .nnwt_ wu

· r • w r~ L2m I; itwl/flfJtu~1wl ftmpn'l_ 11-"P~Pl!P <:fiJuw~wu uiluwft'iibpp IJLUJ

r wJLlwfi pl1ntJflpl1 fL l[-LUULUfunup 9r1L9ntJnif_ ul[wpb[ bpft11< qnpJ-/1pt flr2w

·;r:ruflJn:b rzw11.lfibl l1nrnpqw.t[!p Jwftbf'"-"'J/Jp qpw1 !lUJifbl '1. tupdwbw

'lf'"'fl.1w"u Jh2 ui[UJ{'bl l[nrnpif_w.tpp Jwftbp'1.n11fJl!: 

"rwuw/u11u/r /,_ i/_wpUJbmp 'lbftwif_wpnr/JJwilp .twfinfJwfruJi UJZ/i:UJ-

mw 11p f1 l1wmwpJwfi Jbfln7fiftwJfi'ii '1. w'ii9Hl wzfuwmwup/i ftwmwrJw'iil!' 

'.:wmwpb{ ifrr,pJ./,i' ftml'n'l b,,_pbpp wJpn1/d1wfi if_pw ? upn<fJJtulJ w'fl

l1,r w11 dbr}n<flJw'ii wq_1[-l9nifl1nib[! npnzbl"' -':UJJ1up t <Pnp.lbpf! wwrqntil h& 

~L,,,[,!"'l "f"'.!'f"''L'libpnt{ -;-=0'", /= 10 lfU, "l'm/iJJu'b "'~'~JlltL'lihpf!' 
.~.1= 7 •) 0 ( a.l= 1.'i ) ?2=70" (o. 2=20'-'), ~3-=608 ('J. 3=80 ; ); IJ.lu 'l-bl.lf.f!""/ 
·· LU uur UJUJ nLb bf1 J 'ii niJ ft mpp J.P .<;"I J tub J w l[ bp bu p l tu J° 'iintfJJ tub i! <; u;-

1[ UJ u u:p (a = 0,3 1..hl) ftmpif..nrz zbpur/.pp .t:wuwm[J1n1Hbp/1 wrcfbp'iibpf!' 
1·mp/r;_'iihpf! U/.wmpwumif_wr} b'ii qnr1.tppw1pu li(nfl_ll-{wvt/•y: </Jnpd.bpfi w{'

'1!11•UJ!'iilf'[! b J1nw mq1wl'iiLl'u wu-':pwcfbzm t qpwfiobl tfo11pd.u1pftJUJ'ii ;v; 6 
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1u['JwLwq['n•fJJwh ~wJw"{wmwufuwb u1ntli111¥Lbl'nui1 t/>n,,.J.Iiw¥wfi m4_JwL

'uhf1/• J2wqn,Jfo9 ~hmn wrt!.wliwq('nL/JJnthfihl'fo JwmJwLniJ wfi~l'wdhzw 

t Yn1A/I W./vv~ t ¥..,n,n9b1 ot ... r:=f(p) I.. crtR-r-=f(:r.) 
¥w/u1_u.um{J1,,,<;,.-.,,Lre ~·¥· 58-niJ 9 ,,,19 
mr'fwu Jl.n1_1 

'1 w rlr J" ""' UI L "uu) .f " ~ w I' "'p Ar UI -

¥w'i. wJrm/tlJ"''j, w11mfol.u1tf! ,,,,Jb.!1u-

mb1m ~wJ111r i[brnC.fozJ"'l ¥nrh l'l! ¥w-
""'SbL"' !J l.r. 1_/;f'l"'Jb1n'9 C.bmn ¥w-
m11.1r1jm ,/ t . llUJlll.,,/ii.. fnra ""'rJr 

J fo11.1C.U111_wul!fo9 "l"'"'l''uum1_mh ¥u•rfo-

d, d1 d1 a tn1_1 U.1'1 pnrae ""'"""l''L"'J t 1=fP , 
\,~. 58. liomrJw.k wdrnlJ>.JWk ~wlunuJ~ l= f {) tftf, ?=7 5o ( !l=1.5") t (', = 0,3 ti\ f 

b111l.~ 1.. urn•pJ111& wli~Jni&Gbrpg "l"'t.!w.-.,,'1,hrn1_1 lln pnrt1fo "'l''f ! "''j,.fl! 

wL'l"''fl'"'J b'i. 'lr"'t/>Hfo 1.r"' ( t11 .• 58) : 

U.J'f qb"'"'/. 1ruu'i.nLJ' L'j, 't••r·=f(p) ¥n1•fo LJw'j, qfoJ' wJfu,,,d-'i.wJfo'j, 

qnf'hfrpwJfoL llf"'lllf·"'mfo9 "l"'ml'wum./_wh qmrfoi.Lhrfo ~wJwp 1 U.Ii t;rw

Jhzm ~ "l"'l''l..bl, pb m./_JWL L1ntfJ/t9 U[WU1f1UIUU1./_wb ¥mrfolLhrfo wJrn•

fJJnLL[! pwfi{i" wL7wJ ~ JI;,) "'Jl hJniflfo9 U[Wlnf'wu1n4_w<l ¥ml'fol'itb!'fo wt!-

IJ. f' d LU 11 LU 'I f' n l {J ! n < L .\1 6 

I I 
I i 
I I 

I 
1-
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1 . fliunu!Lwufol'bl "wmwr./_n'l_ w2fuwU1wL'i!ft pnt/_wL'fw"mfl1rnL[!, 

Jhfln'1-ft¥111'&, "U"lf'"'l hq_['bf'ft wJrniflJwfi {h1nuiq_11urJwL i.wr

pwt/_ nf'nll/f, ni qn{',)ppflbp[!I 

2. <l>nrt!hr ¥w1nwrh1 "U"lf'n'l bq_l'hl'ft wJl'n'pJwfi ~hmwq_nwJwL nuz· 
'lnif/JwJp' ¥wfut/_w,) b1n'kft 0. wL"iwL Jb,)ntfJJnLLft9 /, qnpt)ftp/1 w'l_fuw

u; 11 'l J w u ft 'ii inipft J b /u w Ii ft"w" wfi ~ w Uf" nLfJJ nLL'iib p ft9 { 1upw qw ~ ww "{ n'l_

" i ww, qw['hf' Jftw~wlt/_wup k w11Ii)1 

3. l!zw¥b1 1ftnrO.Lw"wL ull/_Jwi'iihf'(! [, '1-l'wL9 ~foJwL t/_pw "u1tLnL

:;·L1 qmpn'l_ hqrhrft wJrnLf/Jw'ii h 2-p'f "binntJ iizt/_wh qnpun'iiLbpfts 

:/u!L'& l19ftnLw1 "w /u./_ w,)nifl.J nLLLhf'[! t 

</.hrini,)bl "w1nwrt/_w,) w2fuwu1w'iip[! b. UIWL ~wJwn.nUI q{'wt[n[' b11['w

f!w9mP1nib1 

{/'/;p{11Jw'&hflf1 UJ'l_ /uWmUJbpft hWllWJnL/11-jW'fi efwJb¥mf! U ~niuwlf1nt

j i _1 n1bf! CZ'l-"'tPnl'/;{, l1wfut/_wlt I,· wnl!lbdfoL '1h1nw1fibl'ft J zwl1J'w'ii 11l'u.l lfr9 : 

l: '; wqr/._w c} '1bmu1l bbf1/> npwqft qf1w t:wmJ'wb 'flfuw1/_nr1 ;_wtf;ruf1/1z&bl'ft!l 

,:· i, iu! '1zwl14_w,) .!wfthplintJflfo funr''1"'flnf''1ntfJJr.1,t,Ii L nrft 4_pw ""l'l-"'" 

.' /, l1mr11lwlr _ W['wq.1nfJ11" lie1 JwLN1119ntJf!, "tn{'Jwfi funpniflJnLL[!, qnp

/ /1 p11; ~ 1.11rrn7 Jwu /1 hp lff'Wlwt/rnifl1ni'ii(! b. WJL 'f"l',)n'£fibp t 

S1[Jwl lwpnf'UllJJ ."1(' wzfuwmw'i.t.pft pnt/_wL'l-w"niflJnt.b'ii t I n1u11u.r'i.tw

" ''" bt rf2wl/'[w,) J'wf1bfr fLntJP/1 /un[''l-ntP"l' 'l"'PJwfi t/_pw t;fJfiw"wfi qn['

ri 11 fi H l'/1' " Ulfrti wfi wpw q.r-L/JJw'fi , "lnf'PlP qwqw/Jp "['1[1W!JJwfi zwn.wt/_'l_p 

/, ~wLNw4wq.tJ/1 o rfu1 ~1'1-wl1 wfiluwfi wq'1b9nt{rftnihf!t 

llzwqt/_wJ Jwqbr li.ni1Pfo funr'lnip r> f! 'l-tt'fJJn''iif! 11/'r-zi/_niJ t J'foluin

,,,1,,; "'l'fJniP1niL'iibl'ntf. , nrn'ii.p ""'pJwL JwJw'iiw" wn.wy_wfin,J bii Jzw"-

1/nrz '1-bmwLf1 Linipft 1/f'w "U'f'"'l 'l-"l'A-ft.pft 11.rc1.'1b9nifJJwh ~bmkwfipnt/_ 1 

by. 59 b. 'iii/ • . 60-n, J f'bf't/_w,) bfi tl'l_w"t/_w,) Jw"hpb.ntJ/JLh11ft wLuU1-

:'. wb ''lf"'!/>ft1'iibf1[!1 nrn&p ftl'bfi9/19 " inpft)_Lbf'fo "mpn1l f, ,Lf/;l'fr ~bm.pbpfi 
i, 'i.t Hf1¥WJU-19LmJ'1 
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·--------· 

\,~ . . (i9. ITzw~tlw~ Jwq~rL.inJpp mhuw

~wG uirn!J>p111 r= O qhuifnuI 

\111. 60. ITzwqtlw~ JwqbrL.n13pl1 inbum

qwG. "lrnf!iu1 r > 0 qbuifutJ 

U /1lu1nwL-;wf'filn1f11n<LLbf'/• f'Ulf'll.f'n•/JJn<L[!, qwj1/1lf1 q.wq.1,. fJ/i ~i n · 
1;w9Jwf1 zwnwif.fi'll! (r) 'lf'n1/1 t;ui i/_w11wp LfiLbtnL 'lb"tf!nUI, nl'nzif.nuf I, 

J: /, 111 /,Jwl wp111w~w1utn<{Jjn<Lfi9 (Li[. 59 )' 

I<.0 =01\ . ct;;-.?
1 
~ h . ctg?1: OL =-ON . ctg-.;; =h . ctit;; 

sl n('.;;·+- :;-1) 
KO + OL ~S=h. (ctg'11+ ctgcr)=h. siw.;;1 • sin:p 

h -
s . s i n~ 1 . sin~ ( 1) 

{;f'f mbuwqwL u1pnf/>fiLL wnw2wLn<J t JfiwiL npUJbu f lfl 1' ('UJ!}JwL 

~ wnwif.rzni/. BCF qmpn'l bq_p/1 ltnpwq{iJ mh'lwJw11/1 ':b111p, "·UJr.U 

h=CE=OC-OE: 

y 4r2 - s2-

h=r---- 2-- ( '2) 

'J..Jif.wp zJ q.mp11 pbpbl h-fi npnzJwii pwLwll.li.p, brr . Jwlf bf'411' 1Pfi 

mbuwftwL ''lf'nfPfill! ll.li.wif.npi/.n<J t i[mr.n'l b'll'fi fiLi.UJbu ntrL'lwC.fi'I• wiL

"fbu tL qnpwq.{iJ mb'lwJwubpnif.1 Uwi[w1L u1hmp t LzilL, ni1 wif.blfi q.npJ

f1wqwf1 LzwLwqn<flJn<L ntL{i (2) pwLwali.[!t 
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(1} k (2) pwLwt!.li.bp{i i/.bfl'"Jn<J{i9 <bmli.niJ L n11 Jwutn<9Jwfi 

( ".) , t;wmwqwq.J{i lflfuu;i/_np ( c.p ) IL 0JwJ1'1wlf ( r.p 1 ) w'1lf1n<L'uhpfi 1fnp-

11w9liwL, fiLi.UfbU Lwli. qmpfiz_fi q.wqw{Jfi lflnpw9Jw L zwn wt/_'lfi J/;Jw9-

1TwLp <wJbJwm h-l' i/1nppwLniJ t: . 

fiLi."lbu 9ni19 bL mwlfiu i/inpt!.bp[!, .Izwqt/_wJ Jwqbi1li.n,1{Jfi fip1-=1-

l1 wL u1pn!fifil/i h pwpll.pni{JJntLL 1/..11-"'LfinpbL Jb,} t in lrn wqwL ·.ttf'n·'f.fit/i 

pwpC.pn<flJn<L{i91 '1-w qmpJwL Ufpn9h 11ntJ J z wqif.n'l 'ILmwlfi Jwqbp li.ni

JJw;{iL zbpinfi "llwumfiq k wnwC.q.wqwL q.b!frnpJw9fiw1'h11fi "'f''IJ"<Lp ~ 

'{ wL q/ILI w'iin<J 1 

Umw'ii'fwpinni/. ( f OCT 2789-59) Jwqbpkn<J/J/i fu np7ntpnpq.n•F 1n<

~'I' npnzi/.n<J t t;bmli.1wt ''fwpwJbinphpfi9 npli.t Jbqni/.' Uff'"1'flP .Ifiy.fiL 

fTt/_wp wLwqwL zh'lnuin1_ ( /·() IL Jf1qpnwl~t;wp{Jn<f1;11tLLbpfi pwpilpn<-

fl1uiJ I' ( R, ): 
ITJpn!/i/1tfi Jfi 2fiL {Jif.wpwLwqwL zb'lniJ{! ( R. ) UJ f'nfPfal/i JfilfiL lfl!

.~fio JfiLz_/,. z_wi/iif.n'l ''lf'n!/Jfi1/i qbinhl'/' -<:bnwif.npni{J1niLLhl'fi ( y1 , y2 , . •. , Yn) 
1i'/i2fiL Wf1dh[!L ~ (Li[. 61 )1 

l1bin/1 1:lnwi/.n11n•fJJ'"L[! J{iLz_li. ''lf'n!/i~i/i Jfi2fiL qfiJl! Cf'" Jwpqn <J 

l' wnwL9 t;1.uzt/_fi wnLbtn< <wLpwt;wztf_wqwf1 LzwLL'' 

' I 

Ra= -·:...S 1 Y 1 d x : 
l ,) 

lf nmwi/. npwqliu 
n 

, , I 

..:-· ' Yi I 

R .. =-1 ___ _ 

11 

lf{iq{'nwL t;wp{Jntf/Jn<ltLhp{i pw11J..pn<flJniL[! (R,) pwqw1fiL bplfwl'11t ~ 

P!wL 11wt;JwLLbpn1J qmLt/_n'l t;pLq. wilb'iiwpwpC.p h[11LLLhpfi k ~{iLtj 
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ll 
Gi/Jq11,'1ml11,lr111u '1i/mmpuJiJm '( !l) GijJu.l1/r/Jm11ml lm11,mf1 '('11/'<Jhl) Gq;f 

-Lq'} (9) '(.l) GijJuw'1qlu!1 l1mi1~ln11u~J11 '(8) fi-.ul1mlnm ?i/11,mlr11r1Zmln '(fj) 
Gqlnpml ~ {'mppbm/1 ill1mmij£m.J1~mp (l1uw'1qfuJln) 11,'"!'Jufrmnw{ 

:p-ru-1w .,,,,, ~ rmrJql1u.mln 11,'"J17n/n ·~'"'' 
-m'1•/mlno ij1fJm[l ''"7'J ij?mpJu11, ijpjf·11111J7IJ"'J' Lul1fml ~ p111r1//T1,UJ1rn~ 

iJJ,Ju,,i/'1 11,mflirr,m Mm 11 .. 4 ·1p11Iltrr.'" oO<> 11,g p111pLm'1 urq~ G1~mip4,f' iJJ,1,~ 

-ilG'lmu<n tJt!H'1murtjilmJ'!,m fJ llJ'I fm]iL11'nmpm:, ilJ7ur7'1 '!,m'1mfm'1tlmum 

tl"'J''ln[n 
~J'"IJ"'ll'Jmlno q~1nu1ql11nu!l"'J' ~~m!111ul1 n-JVIW ·i;!j ·IJ·l 

z . I , . 
. ~ I z . 

. ___./' "'& 

·'[ --~{~ 
1/J'l'li-imU1ijbmJ'l"'P w'1Jq 1pqu111ijn 1/tlq1J'1murtjilmJ'lml' w'1J1 Lum'1f1 

71 Lum'17FuJln ~ ['1UIJGmFm'1J'l'l G.J'!,qr11/ 'l'1mm.JilmJ'lml' tJ'1m'l'1Jti 

:Jmpm:, wlqJgJ qmu'1u<f; ilJn 

-?mmijilmJ'!,ml' mJp iJm'1qolo '.l'I piuFm11mf (n) ilphi/'!,mn/qr iJ'11uilnJ 1! 

(CI) 1711mm1uur (IJ t puGuliJ I' ( Zl) iJ'1mur1uurln p111ilJ1/v mlqpmJ:,'lm Jm;I 

-mJpm 71 olpmFf/'ulJbo ( 11) ijnl1uLq:, mJp 'lmF{'/wJ-pJmJ iJ'1mluJu 'l'";" 

1qpfm'1m717111 ~ LuJm'1 (fl) i17q1m'1 iJJ'l'Jmuolws 1(1nil1E1)E1HO.Locfl) pu1J1J•ji 

-mG'1mnw1 1tu8q'!,1u JmF1-iu'1o 11,m'1mJu]run rt,'/ piu'JtJJmn/utfi il'1mmijbmd 

-1Jmp-1lml7rn'10 p1Uillnqil w1'1Jml/'1,mmu1 illtJ<f;uJln Lupurubmmg7 1Jmpm~, 

1Jmp111tjl.t lmiubijp ~. fmpn9urmn/m1~ ilJu 'puil9p:lm 11,mr11,mpmJ N' ID f) 

tJ'11udpd .( 01) il'1mur1/ilmtlrjmp-JmF7tu'1o 'ltJFm'1murwmln .[ fm]if m'1m7' 

-gm p1unmp ij71J9p iJ'1mmijilmJ11,mp 'Jmpuri/'{i 1( 6) pu'1mmwmln 1gp1•1rr 

"'I nij19Ju]m1bJm'1 ilr1uJ11pmn1ul 1qn/u<JrmLqur ~ ij1qJm'1 ilJu 'pulnpml 

-mJm'1 '11~ Jllijlnn. '1 fm pJv ~ pwnm I' q71Jq 7' ( !: ) ijniuJw S 1( 8 'L) Jg1{]11/ u1 

-'1qdo '19 f'" "Jr'1murwmln prnnmp ij71ilJ911, tJmudrnm Jwf111,milmJrng 1( 1) 
il7q1m'1 iJt7nn111dwur ( 9) 11,mpmqil 71 ( !:) 11,mpJupmn1U1 1/'1mmij/;mJ<t,m.{1 

~ ftnpflmJpm olpmffJ1u1Jbo (c) tJ'1m11,1ulm'1 11,m'1mpJml mJp 11,mfn :mJ/1 

(1) 1/ilpij:, i <•mplm'1mLqm (z) il11,1Uln ijifJmn 1piu-z9 ·'1'1 fm]1Jur ~ Gf111B 

ililnqur Jiu'lm:,1111,il iJ'1murijilmJ11,m11 i/'1m'l'1J'1 11-::H1W fm]ifm'1mLqin 

OL 

mJp tJGumnm:, 11,1/f mmmJJmll/ :l1mm~bm.JIJIDJ' ~qrn'.}qJq 11-::HH\! 
:iJJgJmqpultJrf;uJ!11 11,uiJGlpub'lt/ f-hU 

1
! 

c-T·1U \''" ]1l7mlp GtJ p1'ul/ i/'J'" pmjj • n • r 'll/ !''" ]iJJmJ./'1 Jm !''" :r .,,, lg·" 

-uiJ ~ il ·~.,,rd •u ,.,,, uJrn/;Ju n/ t/ ti r..,.,,,, 'I '1 '"!' prnil 7 'Vi_'" pr m ,,, 'l'/ r_m it/ q_g 
'( :rnqHJdJ<JllO.i.) ,/1~ml£fwJb 

l 'I. I '11'-1r1n 1'1"''"'-~"!, 'I i111111lp,{m1lv•J,.,J tj1l'f'l,ll,"''fp/1up/1lm~ -rn1'11'"'1tf1'
11
''

0
-,'1.! ", ::> 

-1~m 1.7tptni ut/lrnm '1,'l 7J me] . . 
I I

J h""""h1111li1"'J' 1ll1m!J~'ll1 \ t ··-:")lLV 11!1'l!l!l'!l ~1 l, 
ifrimJ1 , J"''~'"J'"'P ' 711, • l • . 1 

":J _ ,, 

1 
·.i .. f?n•}'i(mlpn.,11pn rrul\l ttliuo1nn17 ·-:;n · l'l~ 

·'l, .,,1pj ""n"'''""''l':i Ju111mJuJ · " 
_,,,7 ·~q J' ,,,,,,,,,,,J,/11 11,.7JutJ,1rn1 

iJJ,,if'.J "'" "'"'"''';I/ '{""'"'17UJ 
. "'"/'"'I, '~'/? ,;,,, J''"'J .,,, 1 'IJ 
-nflnm!11lq1~J1~mt11m"/"Zm .r1111.J 

. 'f'l,'f,"'J'T m/;-r '1, ·/im11/•1b' ''1,
11 

rt, 

,,. 11 '"I J,, Ju '<l ,J 'T rt, 1J rn .!lw 1iJ1: 

-u 1/ln 'l,"'/Jmf1<J 1~m1.t/7 J'"'1t if mlno 

'I till""" 1/l1mJ1~n11• i/l1m1~l:.Jl1 
. ilJra ?J' "J•1 rkJq11111,1/uJl7•/ JI 

:il1/m11 J' 

-u11/<f;u•Jln f.•-hL! i/11,'"l' 
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U.nph/1 Y wl1't jnlL[! ;_wt/tt/_n1J f, q.[/u wt/_np ftmt'"'l hq{'/1'it 111 tu/It/_ wJ

l111f',J "'l Ni N1 .r:w{'f/nL/JJwl1 t/_{'LLlt lJ.np_uJi wLqjntbf! qwqtlt/_nitl f, ftm11nr; Lq
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f 11jhiw/1U1Llif'nt/_ l1u1rztlt/_wJ un tt• wl1ft1ni'u!.i f, (,,,/;'".fl U.)1 ~w/uU1f[U1f1 It ftmf'n'l 
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,_~h'lwftwJ</._wa I; uw<uwybhpfo </._pUJ, "l'"f,l! ftw!'n'l bf, mhrzwfnfu</..bl qw1-
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i.- wl1wJfo'l.n911iJ Jwm/:mf!, 2finpt:/uf. l')wyltlJfofi fn/uUJtyJwL, {UJ~UJn.UJI/ 
1' "ztl"LPJwJp pJpnLy/r </..{'UJ q.r}nLJ I; Y"I' q.pr}t 
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1. U.n4w 'f"'JLP4n1r1rbpp 4wnnt9tf.w<tp1rbpp ,,b.,. <tw1rnflw1rwl"'S IL 

;_wi/th qnp<tfl!P qnp<tn'lnL{Jjwlt u4qprn1r/!1r nwmJ1rwufoph[nLg .t;bm;, jllL('W

/!wLump nLUwltn'l u1..t1w1rntJ t hp4n'v. lfWJLJ.4n'b ( lfWJLP4n1r'bbppfj Jbfii 

m'iJp ftwp<tp Jpw.t;wl.f.w<tp/:; zbpmf4) fi. 1.wi/tntJ lfWJLf4n1rltbpp pnflf(' 4n1r-

f•11Ltl('lfl.4urptf. UfW{'Wrlh1..t1pbpf!t !lwijtJwlt wpq.jnL1r/!1rbl'f! 'ff1W1rstf_n,J blt .M 

l , UJ wpAw'bwlfpmfJswL J Lp_1 

11. p J. UI .., UI 'I f n L fJ J h <. ~ ,,,., IJ, 1J1 

I I 

2. ifb4 CfWj[plJnLJt 1..t1wppbp t:wmqw<t/!1rbf'nLJ 4wtnwpb[ /;u1Lp wu

lunt'b'bhpp lwifrntJ Ii. 4wnnt9bl qwuf4nLfo 1..t1pwJwq<tp,q hwLLfo w1r4Jw}1 

•/.wpnjJIJw'b 4wfutf.w~ntf/Jw'b 4npf!t flwijtJwL Ii. .t;wzi/_wf'qp W{''fjt1LLp1rh/'f' 
11pwL.'14_n,J h'b N 8 1 p wpd.w1rwqpntf1-Jw1r Jb11 

3. '1wmwphl wnyli.Jt w1r4Jnt'b1rbpp {wz.f.wpq rlb4 qwuf4nlifo mwp

rb11 "wur4_w<tl!'bhpp .t:wJwp Ii. npnzbt wnp_li.p w1r4sn,1r1rbpfo ifrnifrnfurlwL 

<·pjt'bUJLwifrnLpjntlte 1..t1wpphp mpwJwqJ.bpfo .t;wJwp: flwijtJw1r lUf''li"'1rl!

Lhpp 'll'w~gntJ li'b .M 8, q wpAw1rwq.pnL/JjwL Jhtt 

4. M 8, J! IL NIB, q wpAwLwqpnLPJn1'b1rb1•nLJ pbpqw~ £.U1ifrniJ1rbrfr 

F.7 



68 

dqr '!.mffi"'JJh· 

-m'!,myilm m '6 ti{ '!'I r·1upfi1JmJ-b tldq'!,ilrpufuJm '!,mpurly,mbrnurn 1rw1/' 

-mdm1Ju7d 71mq:;,1ur!Fm 7n1/ '('!,t/Jhmr:J•ulJJ tfJmyrurm'!.1/b 1mfm11, 'lqp 

-lnJI1~?!' 'L~ OtJl-Ofl} prnrp1yd '!.mltmr;,my,tfurnm 'j p1upJmmm7 11wd1il111 

rrndln•1u rrmru1lymlnuurn tfilmqpurm1J1/f1 '!t/fmmm11mn/ 71 nqlrr?'I</ 

1(g) ilJm'i.I' 

-1111.wlilmb ~ prnlr;, ililu <Jpmft/•uL1m1 ( d) tfpw 'J'/fmiffltt,mum if'{m]t'!,11'/d 

11,ml7muraq~rlm lq'Jfimlmum -~ tflqJm.'J '(,!,) illtnm!' pul'l'JB'lmm/,, ]:u1/lm,l 

-m-d-!tm'i"«f 1( I!) ilnFH1Lq:,-fmpl;mmrnmm lqp ( 9) tfnilq71mJur 117111Gb "''I -~ 

p1u]1r~q:,-tt,{/,/Jmtf.m7 tf'Jmlb 1JUmmnflm tfJu '(t) J1nqrurmr(1/l1 7:/!num" 

} J'11171JLJ mJp tfdm<ff'Uf'mt!t/i, t( f:) JnJ1mtt,htt,m'1 'J'f fmpfimJJ'm 'Jt/Ju 

•( £'? ·lt'J) mJp ( i) t/1mn ,,1Umm:,-'/ r1upJ-b ( 1) ilJm'l!fUJ'trllJl/b J m J' 

-m :;; l u 7 !] m z y, m b 1 u U1 n ( d) "pl u '!."rm <f' G 'J m 1J m UI n J 
1Jmrm:;-w1qludu iltt,my,t/mnm tt,mf.eJ1uG11-bam tfilqi/Jmur t/r'/p71.1 rim;r 

-;/ilm7 1u qmF{'/rn1fom?mJ7Jq t/tt,ultt/1Fmb mJp (\,-\:'} t/tnlJ'l!lU!' 71 ( d) tfprn qi/i 

-mi!Gqm11m ,JqiJtp•uftJrnmubmm'i:;t 1qJmmm7 
1
qm11tfbu-efqp '!,fflJl"'l';}mbrnm11 

1/JqJm7pupmqif-b lqJtfnmrirwmu 'wq:,-ifil7Jmqpupm'!tfu Lupumdi/'1 Jmpm;1 

'J"'!''/1m7 (\,-\'} 1tfuu1,q!'"!' 71 ( d) 1/pw q1/Fmi:IG'Jm11m LuGm'lm"m ~mqmJ' 

-mp 'JfflJ''!,"11tf1fmb lmf/,mefu'J"'f .( 1il7mmmmtt, ,t/d''!,mtnmnflm 7mfpg 

1Jm !' m :,-tf Jq1il1Jmfolm :' 

'!"'ltmJ'!f/,71''!.4 lfm 71 1Jmfd1umJbl-:; iflmLflq-b fmfo'1mlr '•/Jq'!,<lqmJmJ' 

-Jm;--'1/dq'J'!"IJ'/lfmb 'tf:h1r!IJ111Finm.', ?1/1~ul;1/7Fmb 'j wlqpmJ:;'Jm 'Ilmqqm•iii 

(\\-} t/m'J'l!'"!' 'I ( d} 1/prn q1/imd'Gr:,mu'[J :IJt/J'l'I'J"fJub 7Fm 71 Bt/(>Lmi' 

-mdtn tf'Iu'1tf7Fm-b '8tf pwG1ummr 
1
Gtf'J1uF-eJ1UfmlmJ7Jq •l'Ju!;i/lrmb 'fitjlJ 

-rnFrJJUdrm t/eJrnfq Lup7mlp '!'I 1,•mpn/m'1 i1Jq'!,IJ1UF-efrn~>qp (W) t/mqqpup 

7 ( J) tfp'u 'JtfFn:iftlrr,mu'fl 1iJ,J,f'1,il1JmJmpJm:;-71 Jfiumnm:,-•JiffmpmnmrI 

-rnmlnmn/m'! 111l17mlr 'il'Ju7tf1Fmb 1n:1'!rn-b1Jil '!'I mtl]1 GrI'ft1'1 i1m 

-'!'l!'"!' 11 ilpiu '1.'/Fmi:IG'Jmvm aufiulmum 7m'!.mrmp f!,mpf!u7t/1fm'b 

l}'fill_. 'fiJl'fi·P 1\ 'fi..Ol\U'1'1'l.~'fi'b ~hJ.::t.P'1U '\ 'fl.fhJSti. 

6 N a 9 m ui m nl i: 'fl 

117Jtf-bmfb '!t/fmiftt,mmmnfl-m· if1Ju~1ff 

-Fm-h 71ymJrnJmln ~ fmpJqJ r-.u-pg ·7'1. 1puJ9'!,iffmp1nm:,-lU putlq'!mr/fi 

-1t7fuJm uilqpmJ:r'!.m Ju7u;J Jt/bmfb 1mU1 Jmrm:,-tf'!.u~if1fmb ~'111 ·g 

rlltf pbmrmJm xp 'i/l'""'/m~ rr.mltm~o/tf:nrJl. 4J'l"!,"!,?Ufhm J. '1 r. 

fmpJq;J r1u-n. ·lt'J 19G1u11m1t mJp 'Jffl !'t/!r t/J'{'!,if'!,1ufuJm t/dq1'!,7Jmplm:; 'I 

IHi 

.J~:l.m\'b 'J~fmJ'J"'mmn}l., ~~u~qHm:I. 'l'lmJlUJmlb '1'8 ·~'\ 

~ 
rrruflfom 

-1/fJtRfl. 
0-D 

r1 mr- ~?1---i 

~
·11 
4~ 

! \ !JUI; i/ '}ldUj] -
L. !-"'--~ _c1--

l 

I ·------·-- -, 

! ' I 
't I · r (} l 

£ I :r: .a s "t: .a .,r:o ~ I ._ e ""--;::.. s ~ 
s 1 • E • .,.. s ;_; "" s r:. ~ ... "' -. e 

c.. 1 e \ ~ ei · ~ s s e ::: ""' ,. = • s e ,... ... c...,,....,.... ._ ..,,.. , ... 5• = c.. 0e e...,. 
.!.. ::;_ ...-""! ss: ;~5._ :!!. ~ r E e ;;~.. ~4-~ ;; ,... ..,,.. 

ft> I ~e.... ~ ._ l'!-...._ ~ ,.g r":l ..ro 
e 0 ..,....,_ ' • -. E ""--""" • -

I ~ P-.t..~ ~ ~ ~ ~ ~ ~ ~ 0 ~ 
r:._ ,., ~=-~=--":;; ~j:: ,.."":J-. ;; ~ . i:.,, ... 

·.~ "t. : ,,. ..; l c., E t "':r-..,. t ,._ 
...,. . . ..,. ~ ..::... 

~-rni'r'l,m 

'/~lum 

,,,-17,.,,1,, 

ii 'H fN 'l 1" f £11 u J b"' 'l ml' J '{/ 

f.. \ 
ll 

Jwu-·g~urnrn /.u·pp 'J"u1•m\ fw-pp 'a 
'r; ,"J1~-,ul'1 

i;llJ 
Jru-pp 't/pmJbm'1b -'i r-,ujrJm ... ,"Jf1hmrmJu. 

-~m 4'1'"'1 
~i/Jmrf wntl -mlr mol/, 1Ju lm'l,.t/J<U'I,. 

f"'""""r; 
"JJ'/'!.'1,-,ufiJ-.uf'll' •Jv1/bmJ'mJ.,, 'p •h u ,,.,,, ""b 
'!J'/'l,"'m'l.1/£Juul) 

d '(J H 'J 1 u F d 1 " J b m '> m f J '{/ 



Plmbw1[nf'Jwf, b. pbnLwfJu.t1pJwf, uri/_Jwlfibpfi urnwfiwlnL!f -':lunn ~ ... -

11111 sn<J hf, {filj. 8 6) P nLllp L. q.w1i/_wfinJbmpp 9nL9Jn<fipfib11p JJ.tb. 4"'/u-
1l 1t1dtr<fJJwb umn.t q. w-C.zmJwf, q.pw!pp" ( pluiLJwf, b. pbnfiw;Jwif.Jwfl qubpfr 

1F/1tb. pfJljwJ Jfrlfrf, q.puf!) t 

Ptn'l.w<[n

p n '-''L' -

I 
I ....,. 

--:- I • 
I 

' ' 

" - ...,, 

I 
I 
I 

' ' 
i 
' 

I 
I 
I 
l 

Ft ... "b w

pw<[rnuf r 

i 
! 
i 

.,,.. 
""" ~ 

' I 

d- i 
i ...;; 

~ 

I 
I 

i 

' 

I 
I 

lJ. (' d .., fr w 'f (' n L p J n 1 ft S 9, m 

If " J '1 -;, .,, r.' M -- ----

..... 
I I 

-,,.. 
• ....,. I ,,, ! ..... ,r . ..., ..... ~ 7 z:..i~ 

i:..r..,,.. 
~~ i s • .... ~ ...,... : ; :; ...... ~ . ,,,, . ..,,.. j 

~~ I • I ... 
z:..i i ~ ~ 

: . ...,, ..., ...,, • .;: ~...,, ~ . .,.....,, 
' . ~ ...._ I r...,, I ... '""- ~ ...... = 

i ~ .... ~ l . ,:; 3 

'"' ~-: ~==-- ..;; ::t. ....:: ~...=" ..,, --

'I I I 
I I ' l 

r: u U1 "in (1 ,r w f, 'f P J w 'fl' n L p j w f, Jn J bf, Ln" (M) ,,Ulnt

r; w -C.z mbLf;u 'fp f1 wJnJhinf1pb wJ['w9i/_r11J t ub,,_wLfrlj (L". 87 ), npp '.lfl!-

111111in iu lj-pnfiwltfr (I G) J/r2 n9 111[ 12wfrn fifr (9) wJpw9Jwf1 .;wJwf' ntfi/r 

90 

i pl[wjfiw"w"b wf1nuHp t llwfinfi/1 ( 9) "(f'p'l_Jw1fr Jbl :Mn[wJ t wfi11frqf! 

( 11 ) , npj.fi uiJpwgi/_wu t Uftr'f_"{Wtnb Jw"lu:if.hbl! ( 12); .f.w"{wqbfi[! (12 ) 
·:wq.gi/_niJ t ~nlnt[wljpfi (13)1 Uwt'{wi{_b'ii/1 d'J11LiJ dLUJf'l! wJ('w9i{_uJU I, 

1uupfo4fofi (14), npp wfi9pp9 ljwfui/_wu t t;wurn1." Jbtnw'f_UJ.!n'l (15 ) , pu" 

1[bpfpbp9 4wfui/_nul bu pbnfihp(! (16 ): p bp. 

9-Jt1nM.1.win4_ Q phnp " zfrnl! L. I 
p -wq_nt"f! (fi4. 88 ) , 4wphtfr t t;hz

mnLfJJwJp npnzl.L ntnpn'f_ JnJb'i.ime' 

M~<f.. dd-·ni/_ , npf! 411z4.fo (inb' u 'i.ilj . 

87} qw[i/_wfinJ hinpnt/. ( 17 )t 

fiflz_"{bu b. {!ULn P nLJp urnn1q.w

hf!zurJw'i.i 11hUfpniJ1 uljq_pn1J ljw 

mwpi/_nLJ t p.hnf1w4_ npniJ 1 WUfW 

p hnfiuiPwt/inLJ ( pbtL'i.ihpf! wuu1p -S w 

'i.iwpwp t;wLi/_ntJ bfi)t Pbnuwi/_npJ'w f1 

b. pbnLwfJwtpJw'i.i mi/_1w1'iihpni{_ ( wh' u 

wp.!wuwq.pn1.fl1n1b •. ~; ,9, w) ljwnrn9 -

i/_r1LJ t JnJbfiinp ii. q.wli{_wfinJ'burf'fr 

9m9Jn1Uj!'i.ihpfr Jfotb. "wfui{_wJn1/J1w'i.i 

uinntq.w -C.z u1Jw'i.i q.('w!/>frlj (u4 . 89 ): 

1J m 0 u p1.dl ; ": ! ~ tf u i1 ; 'l ruu ~ i• 't· 
1 i· h!di 111 1l a p ' u f. : ~ ri.1t Gu1p u11J1n u r 

91 



Q · 

- L---.... 

9 

't,11• 88. 'l-!1li .... rn1fhm11r ul.rpuGl1 'II"" 
1~ml1r 1.11J1rn•\ttl•uli u[ul;1f1u 

),~ . HH. ,1\1 .C0Jhliml1 umn•quoG;mJ1ub 
111 ' w~r~ 

l -· rbRGunlnpnuf , :! - f'lmGu1111u1l 0 nuf 

't.1, . 90 . n''l'lU!liJt<J-qw.11Jt~11r.h limuum9Jt iJ.rw 11Jtr.wJnJhmrjt mhqw~wiJmr. 
l'r.'lfiw&ntr mhufl' 

9-wnpqnfip mrwtiwq~p 1. tl'wmn ~ gtfwr1 wqqhgntpJn1l.i: P wmutqfut
_. ~r. nuJp k /\\ UnUbl'.utp ilrw: lJ.nW£W"ff'Wbj!f! pwrzftw9wc t bpfft1l Jw

o.pg f, ftwmmp•frnJ ~ nirzrzwd/1g-gwufrftn'ilfrl <wumn!Jfr 11.f'w' ftmpJw'il 

,,,d/r ;_w;/1_Jw'il <wJw,n oqmwq.np~btnt/_ Yllll'\-1 nt'ir/1t[L1ouwl 'lfr'i.wJn

,/ lmpf! {f1f[. 90, w Ii. p)1 
U.nwrw"fpw'ilpfr wnwrfrL JwurrrJ ifrn.frniut/.ntJ t qwJL/1'111Lfr mpwdw

'lf'rtl! (opfrhwf[' 15 , 201 25 IL 30 titI), frul[ bplfpnp'I Jwunul' Jwmn1911ul{' 

( ul'frhw/( 0,14, 0,1.9, 0,27 Ii. 0,40 tl'tI/UJ.U1Il1Jut)• 
P wnwhgpwjfrb nuf/1 h N\ JnJbhmfr lw1{1Jw'il Ulf1'1Jn"-'ilpLbpf! qpwL.'}

<{n 1J bu J'(, 9, p wpdwLwqpnifliwL ifbt• 

!lw1frJwL Wf''IJnt'iipLbp'u w1LnL{hmli. b'ilflwrrftntJ /:; f, 'lf'Ul~, ,,w f1wtf1 -

u•frf[ "ii2wf[JwL' wnwfi9pwtf;'h nulfo {P ) Ir JnJb'umfr ('i) ;.,"wz1LJw1> pw-

'i.twaLJ.pnuf Cp• Cm 'f"r1l·UJfi/r,9'i.tlt'l' /, Xp • Yr• Xn1 m . Yw """"ri.w'i.t.u-

.'lnl/.'f'itbr f! "r"ztc•L :..,,,f.,,r, 

P = cv [/ p s·''r 1~'1-. 

M::::.:c,,1 D' 111 v s-Ill l11·. 1ftl': 

X p wumfr&wLw9nt1g/1 np11ziil!l'i. <;wJwp ftnnpr;/1Lwu:Ll11fo ft11ftl1wftfo 

l'"lW{t/1/iJilwf[wr1 ufrumbJrnJ ftwn.niyrnJ bL P-D f1wf.it/_1uJf11fJ1wL ru1w 

J,f. f[p (1111. 91 ): {/,rzfrrzfr flhpn :.f11w11 w~1luwL mwLr;bLul!, "Pl' ~wt[w11wp ~ 

D-/r wu1r1/1&wltw9rn19fru, upn z<[niJ' ( {bmli1wl t:wpwpL;1n1fr71n1L/15' 

{]. p .\ W b UI l/ [' N l f1 J " I j, .\; 9 1 I' 

'!"',11/•4n~•/i 1' 1f1uutnL-
4n£'U1•fu••1/1- tl"'·JP \ S 1 

-te' D, JJ-n1f .rJru1m-"1 
i 

' 
I "f''".u "tJ_,, _ I ~mt"f'-"-;,' 
I ' 
'1 ~,l.r/1 E'/"fr ! "'f"uyn• -
i ,ft~ i fl .f"L~1['\ V, i l'""l""L'I' n I Jflin11i4 - n1/ 

- - ---·------

,fn1f!:.-''J1 1nr1' 

Al 
· ·-·· · ·--~-·--

.r.u i 11 ·~ 
i 

lJ wm nc !JJ w/; y p w um frbw Lwg n<jiJ l! "l'nz ll n t t; w.! w f' ft nnp'lfrl.t w.,., 11 l-

1• l• 4rr4uw4p 1nq.wpfrfJJwl1wf1 uf.umhJn,J f[wn.tagniJ hL P-s f[wf.irl1u

(;rufJ1wL q.pw!pfrftl! {lt!1. 92 ) , npf1g Ii. gml11aJ LL Jww11t9.!wL Yr wum/1-

1: tµ~.JW 9titj9[!' 

a 
Yp :c.:: tgo;1= b, = --·----- = 

l 

93 



-<.?6 

t7'urr,u'1iJI 

-fmb '1'11' (nm'1mln 7u GtfnJu7) puJqrr,ruGwU1mp JqJJmUJ 'I'I p1upJmU1m~ 
JJ'l'i'·lulf> rdmpm:-1u1qluJu Jrr,1uTpj1u611iibm 11,mpGrnurmp mJp '1,mf£l1u,, 

-qp 1/"'11,'IJ'UJ' 71 tfpiu '1.¥fmi/G'1,m11m buGmlmum p>uiflnqli '1,mprr,u'1tf1Fmb (./ 

tpiuifmqv '1,mpG1uurmp '1,1u1nmurnm:, •Jmpm:, 1/JqfbmpmL/11,. 

.(nJu7 nm'1mln 7u) JqdJmur ¥Jql(,'1,luH1fmb 11,'I p1upJmurm'1 JJq'(Juiji M17 
:Jmpm:y 1ulqluJu urpuTfi1uGqiibm iffbmpmJU. 1rr,u'1tf7rmu mJ?i '1,mleJ1uf'lJ' 

""'11,'IJ'UJ' 71 1p1u rr,¥fmifG1mum 1uGmlmum p1uifmgli '1,mprr,ul1tf1Fmb (m 

•J'llJ'l,1uf£11111nuhmU1q:, 1qJmurmq 'C · 

:J'l'IH<tmJb r~mpurly.mbiuurn (W) tfurrr,qpup '/ ( d) 

qpru 11,1/lmdG'Imum lqG11uum'1 ¥Fm'1tfiiueJqp fm]iJlimJml urn;J :ilJurqpuJ' 

-m11,¥1t '!mpifrn17 ""''Itfl'UJI 17 ¥p1u 1JiJlmdG'1,mum lqurly.mbwmn ·z 
:JJq17,dfm pGwum 1J 'Jd'l'I'I'u1J17rmb 71 JJ'l'Idtf fJub 7tf ijim7 'J piuJu ]rmil 

-Jm,, rr,mp1nuhm.ng:, ¥Jqp1u rr,mj'Ju1'1 p1udmq/, 'lml''lu'1tf1imb '1Jml1tfiiuEi11• 

•Jrr,1uftf1u'1ml.rr,m]1ud ¥il11,mU1mn/lm LupJmmm'1 lqJtfnm'!l''u111u 'l 

d'<YIJ~. Y!oYH111 '1.11 f!.IY/S11'1 l/r'f'l.1/S1/"12 YI 'lfNUJo/U'l.rf'l.•I 

=Jl.Jl -tilt . . . s ; . a ' . -w 
,]iuilnqUJ 1mi' 

-11"''1.'t } ru71Jb 'l'1Ju'lm'1m'l?Jq ]i J17fmrr,mJ 'Im pluJu 1/1n11,1 ru I' w ( JJn 

rrr1J/1 ~ lll!JqJ'UJ' 
1Jn,u td·1u6qhhm 9m p6,uuunJl 'JG ~'I. 

r b1 

"'"' 

ll• .!!1 •llll!J'!J'"J' ll!pufd1u6<jl1hm 

~'lhmpmtlm ~9u~1jlrm'l, '£6 'il'l 

a b1 
-

u·bJ 

t& 

"'1,1ufp}1Uf'fl' fm]iGmm(' 71 JJ'1'l7mf]im 1Jtffm1.11-q'1mlq ]iu7m'I'Vi'" qurmll'.~ 

cq c."' m ,· 
---=~"" '/)~Jl--·' -CB' 

oq t "'i-wx a:.;. "fJJ..) -

=~ 

,'!,'{ !' 111f1?u,/u 6'1/·f/8 ·1111, 71 f8 -1rl. 
11JJqrr,~¥r/J mJb •/•lqri_, 

-1J,wlRi1urm1'•tfml1 ( fu ·In) s7lt-\·VllJ 'I (Cu ·/1•1,) a:ZJ-\\lil 7'u1qGwumlr 

'JJq11,11,wlp}wl1m11,1n"Z11, w;) 7 m_\ ""X '!,'/ !',,,J.,,Ju 1nu7~m'l,mJ 11,nrp/•'J'"':J \Y 

,</1n1J 'I pu I' fmGmJm-um. G</J7p•11 11,mF eJ1uJiim pi/ !.i 'lm pJur'1 ]ru71v 11,m !''I, 

rot!I• •!p,u !]~Im dl\!I""'"' 

J~1uld1uli1l1h111 !l"'J'61u"""Jl ·;.() ·ll'l 

1111qi 1!fnu !l~r,,1dfi!111111u1 1l!l'"f,l11:l\•1ld.'m 

~'l:""J'md1u •l!Jul\'llf•t1-(, "J(j ·11•1. 

s b; 
{/ 0 f 

-
-----·-i i 

d ~1 d b1 

:..,~ ... s .... Q ... =d 

,lnJq'1 1mf'lm1~ 

r/]>Jb'1 ]iuifnqm '1,m'1m'IlJq]i U1Jfm'JmJ 'JmpluJu J/p1u d •JJ"f'I'1,'"feJ111~'i!' 
fm]iGmmn JuluJ 17 JdqlJ1mF]iut '1.1Fmurq'1m1q ]iulmlJ'l'l,lU ¥urm'1'1, 

.i,(s . d,cQ 
----=d;) 

d 
,7'u71vm11,mrl 1m1'/m'l'i' 

· 11,'I ,rnu'1Jm'jrZm'1 ~-d A TU 11, .dx •i1Jq11,1ml7'ur fm7'Gmum 7'n 1q11,um 1frZm'i 

•71 ( pwiflnqli '1·S 71 ¥·0 ¥~mZuJu) il'qpJm :j71Ju 4-d 11,'{ p-.u11,GJqfr 

GJ/11,wlJ/~uJbm11,mvJm .• ~ '(j -~~ Jmpm'i w1qlu1lu ilGtJ~mfJuh d,) 



L6 

1Ludpm LuG,,mlJnmp 1Ji/n9GuJJn 1mpJm,, ~ p-.u61JG n9ln1JFiu1 ilJu '!'-,,, 1/1 

-mflm'Juqd qijlmefJml'fl!,,m ijpnimm ijbqJr/; J'1UIJ!f1J>U ~ 1/Lqm 1i/:,mln 111i 

-qmm:_,li1j11 'J!'1udutlJ. tpufmpJm:, ]Tm 'pulnJq,, 1w:,mn 7u 'Jlf 1'7U1Jmilu1/ 

i'I!' ijLmmu Jd91Jpminm ijbqJr/; Ju 
1
1m1Jq'11u 1/mm,,'l 1 ml9pmd:,1J'fl 

1ruil/;iq-/, 1/ilq1mpqn/rr -.u,,J9 IJmpbqJr/; fmpJm 6F1uG i1Jn1-,ui1{ 

--.ulfm1m1Ji/Jo IJnIJ'n/uifuif 1/dqp•u 'JmpJm'1 lqf1ulJ9]i 71 lqmmp711m7 

mpqnjn :imphqJ4; 

lrnli.immm~ ~mum~mg il~mp610111mp liub<IJi ~~im'Jml'b '\l6 '~'\ 

(d 

>i'.I' f I ill •m ••OU r•=a;n..... f 

• • Ii 1-fYfYI • l ---... 

a---------1"" Im 

0~11 s ' 

-~ 'll'Jt/rt A 

"'" 
~~ 

•IJm p,,ml I' 1m,, m,,i/ m mp!ff}m I' ]iu1q ]i,,J m£1'Jlf piu i m-b m mq} J1uG ui i/.f' '/ii' 
-mJhulijGno 'l'I 1qp6mmn 1JqJu,, 'Jmpn/uifuif 1/d9p1u Lubhm piuGmtf'!d 

-m'1m1Jmpmp r1mrJm,, fmpJut GT-.u6 p-.u-d '96 .,,'J 71 p1u-d '!:6 ''1'1. 

:(7'utl91ilm1n ,,mJmJ fmpilut ~ Ghu6 iltlu,,} iltlu'1 Luj• 

-ilm Gf1uG ilp1un/1ufuif 4p-.u Lui.ibm mtl]i ijpmmm 1/bqtlr/; r1ui1Gmt!'Jilm't 

-mljmpmp w1q1G1m 1:,Jmlnm1my. 6J ~ fmptlq,,utmln p1u-d '96 ·'1'1, 

I i/iJ J' ":, 'J m ,[
1 

-r1m]i'!m 1/ilq1m1'9n/n 1mpbqt11; IJnln/nmmmlnmpm:, '!,'/ f'lUIJmrrijiilJm:, i] 

1JIJ'J"f,7UfeJ111LLw 4Jq1Jum'1'1.,. tilpLu'1 1Jf"'U1JTJ'11' 'Jlf fmpLL-.u il1mJ'! !''"f 

!:J(j. 

-lngii iitlu'1J9 '1n1/ ''1mvm'1m:, Grf._mfpijp 'J!/fLL1ulJ ilJnJuudi?f ."wdfrr,1l' 

'Ji/~m111J tmJp 1/tlq'!.1J-.uf1]1uLlnu 1/tl71tlumq7]1 1Jmr6111mml' T/ 1JmfeJ11n'1m:/,-,, 

fmpumJ'/,,. p111tlqmq'1 ( 96 ·l11J} ;: 'l ( % .,,'!.} l lqrpi'Jm-L rpuitfrniliimlrn 

17 ild!J1Jmp7njn 1u,,Jq Mm 1Jmp11qtlc/; lqmmpu1m;-7 mlgpmil:;-'!'fl 

tp-i;;bqdf, 

Gm£11ilpm:,. pmlt drmifiwLLrn 1mr6rnwmp pwb7Jc/; j p1u717u!1 1~m!''1'~" 

1jn1/luMm IJNIJ'Umlt tm1JmtlifuL/1'1 ilprn 'JmpJm'r 111d1bm mJJ1 tfpmmm 'fmd 

-mT{ut7,7 '11 ililpmpmm:; 1/mdr;? u117,,Jml1 r:lpmlf!f•uLlnu fmltdm ilfwc 

1p1umql1 z fw•11dm'Jim 1u11u1lm'1 17 .!"v'" 
-!,,, l Rij IJ1<ui el lU utn m ~ 'l ,, ub m 7 g rmu m •/lu(lm 111 71 m ( 'l, f 'uh,,, b m 7''! !j if ·:Ii 

7'11l1r.IJ ~ 1n11nljn 17pmmm ltfm p.pfm r:Jmlfmn 11mpqn/n r~mpJwl1 ru.r:mmm 

'1'1!' fmrvm j fihuS 7111:1,mli·1 i1,,::rn/ prn-d 'tJ6 ·l7ri, :r<l(1rrgL., i/u1717m1! 

-umn il:.n.lgl 1/Lminqp 'Fl l'"11!mry dprnl;{ U£~m!71nrJJ'i> (Jj,l'H'm111m 1/b71/ 

-ilr/; . '!m pqn/n '!m phg J<f; ]1ul; gJc/; r,r/fn;1m 7!1 ~ frn /1Jr1 d r111-m '96 . '10. 
I U tj tpi1J'{/1 U l:I 

-nm~ ijmtlql Lu pJ mlJ fm rn/ m'1 JlJu,, rr,m f1"/uip u1/1 ilf>w '{"' pbiht.'C 7"' !rn:rJ"" 

IJqp J \>m]rtlq'1mmln pw-J '!l6 ·In, :( rwhqd<f; Eml1ri1l111/l11!m;,) .{'' 1 11 !1 

-7 J 1; '1 m 11 m IJ m :, i1 1~ m f' 6 l u in m l' j .f' 111 ]1 Z u IJ '!mp 'In/ n 1/ m/ hr bf m 

'!m p•lmq t !'' u1~m<,n/ !' ,dprn l1JJ!1 b m mtl]1 1/ pm mm IJ ntj "t prnym t~i/'.\'m "frmm; 
1/mtlql 111],,/m/7 'dpmfeJwLinu fmrJm fifwG '.!1w,t6mJ1il r~mpJu:I] 1!n11111 

-9 IJ ~ i1pw11 m IJ pw m Jm pm .,, G~ rpu f tJw uin m :;-t~f 1uiim 11111 ]ii~ 1/l•y? m u1 i" u"' 

-qlJ [ lqJm,, i f'lr111'Jn '!J'mLn'f} tr~mpqn/n l~mp.J111J1 7;/;f'mtnm lf!IJ1 fm7"!JJI ~ 

GJ'1116 Jru '!m 1 In J.u l u n/ piu -;] ''l6 •//'I, t p uil nq in 1/ m q li mrJu mn ii mJq l {!1 "Tl m 

-'Ip 'l'I piud w I/ rl I' mf ;j1u 11, ml! m [}J 'I:;, JJ'l '!l'm mm fb qJq; 1 rr, m l''I n/ a r~ m !'. 

-bqJ·t L:1pdmmm'1 ]w1'7dc/; '!'/lm'!ml-b fmrJm 1 6f111ll prn-m ':l6 ·'1fJ. 

'\ 'OtilfJl'ft'\tl"tJ '\1lJlo!lJ4t "ti& "J'\"llU{7-(JJ"llU'l>TI(';'fitJl1.J.'.l t.lJ:'t'\·Q} 1J11: 

OT w d !J m m m n[ Z 'il 

•ri'/nmp 1/cf11mm 

-mn/lm {'m]r1lmmm'1 r;wif]1uflml1mtlby tlurmJ-b muumpm:, lmtJJ 'I iJJ71i 

-il'1rnfld111 fut ]1Gmmn 17f7u1Jq 'p tmg:, 1/J'l'l'lu{>tluiJ '!Fwr! illnmq 1/m-7,U"' !" 
, iln1jUf I' 'illn m,, 1761/p 1mpG1Uutm l' 1U i/f-hm l'mtlm 'ijp1u j p1 umf m :,mmilm 

'!'1'11' 61/G11uJu •ilJqlJJ'lUtlmnmrm:, 1u,,tlq 1q{>mmJm <i1JgrilifiuGm1my.1/mnm· 

'JmpGrnmmp 17 1/f-hmpmtlm 1/'!u'1iflrm-b lqlutlu •dnlJ./<j;mJ-b 1mf.eJ1ufmf1 

-n/m'1 lm;iu1/6IJ1J1u1; lqGwumlJ 'JJqlJlmfrm '!m,,m'IT?'luf lq,,ml JI ·I' 



u/~uwbur• (!Lit wwwJntf. ftwpJwli Ufpn9bu/1 t:wJwp U[UJ.t:wliy_t/.n'I. dwJw

uwftr 1:wzt/_1ln<J t i/_UJJf'ftJUJlijt l;wpJnLpb('fl{''1UJqwfl U t:wqwpbpnp'1w/1w'L 

1! wubpni[_, Ii WJ'1 JwJwliUJqUJJjty_n9rr<J wn.wp_UJlintJ t hpqn< 'lfi1JwJ/1qw-

4wf1 fiJ111n•1u 1 
8ntpwpwfll_Jnt(1 fiJU[n<[UWJ/ifl pbn.Li[_w.}p wnwp_UJ9f1ntJ ~ qw,r1Jwli 

' 'if'"8bufr'i1 Jwuflwq9n'l wJpnrzp_ ufiumbJfi t/_fippw9fiw1lbp1 /J.li';p1ud-bzm t 
p q(f. 
1 1a ~ 

\ 

' \ 
65(! 
'!00 

p) 

'11~. 96. 'l-tlllbll1J~r. !jirh'lntl uwm019Jwt. Dll\l\IllPJlllUP ~w1murtlnl\ 
!jirhqJmr. u!uhuw 

· 1r4wwjt ntlibf1UJL ii. UJjli, np quipi[_UJ.}p/i 1jtnz/1n/uUJftUJli 1:UJurt/_UJ~[I{! i.t. l1u•[![l

.!wfl Ufl'"llbufi rli'1t:wwnt/JJntL[!, npfl UJtLUJf.UJSlintJ t fiJ~l"'iuUJJfili pbrr.

l1rt/_w.}.f!, wb'lfi t ntflblirnJ ii. :/JpbqJwfJ UJJL mbuUJftlibpjt '1b"l.f!"'J: U.n.w

[Ul!JW.} t/_fippw9fiwlilp[! t/_www9LniJ b1i JzUJfttf_w.} JUJftbphn•1fJJt npwftf! : 

fli[_wqboLniJ bli !ppbqjt ftw1mflrll{J1n<lif1 b. UJflUJUJ'ff'nrzwftUJlin<fJJn1flp: 

98 

l!burwrzUJJzwqJwli Jh2 'fnjn<fJJniL niLJt t:UJi/_wuUJp•ulwf b. UJliL;w

•[1.uuwpwt_wtfi :/JpbqntJt /J.li.t:UJt/_wuUJ{'UJLUJf :/Jpbqn,Jli n<rzbft9i[_mJ t tf.{rp

i'UJOJtwlibpnq, UJj'1 '1b"lll"'J uwUJ9t/.n•J t Jwlipwuii[_w.} Jwqbpli1111/J1 

fTJ pnobu jt ..r: wt/_ wuwf'UJi_UJP !!L/JUJ9/!f1 q wfut/_w<t t J jt zwn qnp<tnL

/, bpjts, "'J'l- {Jt/_n<J b. :/Jpbqfr hpqpwi_wijtu1ftUJL 11[Wf'wJburpbpjt9 "' qmpJwL 

IL/;J jtJLbpp9 : 

'J.lwliwjjtL :/Jpbqflbpf! LUJfuwwbui[_UJ<} bL LnUJf'f'bp t:wp/Jn<{J J'"hlibpjt 

J zwftJwfJ L;wJUJ('I 'IJq, 97, W-niJ 9n1J9 t U1f'tf.wb lflUJlJWJjtfJ !f>p/t'/_(! wz-
fumJ11U1'iJ$fr ,J-,,,J,,,'iiwft: U.!'1 f/>rbq'ilbrc ftJtrmn.1/nuf b'il ""Ifr'l• ,,,,ft 

,,,,-6.mfu "i'""'·m'"flwJfi'i.J wu11uffl,bpniJ.: 

1,1,. !)7, r-11uf yn<J9 I; wri/."'.} 'll'"-

1,.,,1/1'ii .{j>pb'I' •u2frrmmn'I Jmu{r i:,jtt/f,w

ftw'ii /1pftr Wf_ uofrwftmh Uf '"f1iuJ"b U1 rhrni/ I 

0-f/>rbqjt wpm1f,,,.,.(rn'ir t·, uU.-m[. 

L-f/>rb'lfr brlt"'r"'-P!"'-c;.,c;., t;. ut.f- m{, 

ts-•'f>rbrzfr zpp_.,,'i.JU1q••u•1fi'li J!U'Jlc;., f;, 

d"d' - niJ., 
t:-; - .JJ'"Jlh I; f/. - 11. r:.u1mt(mb[!11uf , 

tl'tl'· n•/ , 
·;-f/>rhqft "'"-t.'<• ,,,c;., :u,, .. tt 1; t -1 

-~ ml'/llm. [<J.(w'u •/£""• 1uurn-n1/, 

l.J..---L~ 

1.tq 9i . 'l-t UJli•u 1 ~G :!>11!. 't· 

w- ... 2""""'"'"'1!/r J..,,,...,..,, ... ~, 
r - "'2/u 11"""'l Jw~/r kpftr-i"'P"'1t"'" "i"'l''"''""'t"l'e 99 



A - A 

I 

[,~ . 98 . <l>n1pnjuwll'uli 11w11n~ fll'ufim1fit: ~f.l"I 

7.- ffr1lq/1 bwb.fr UJLluniLL f, 1-1 '-':wpflnLfJJw'ii ifplU , wum- nq, 

··N- wn.y_bp wfi4JnLfi'Ji f, qtnpnrz bq_ppfi nuzrzw,:;WJW9 -<:111pfrinif/JU1~1 qf"" 
(U.-U. \UJuri/_wJpf!), wum-ni/_~ 

a,, - hurh.fr UJ'ii4JnL'ii'b f, qmpnrz hq_pfrli n'rzrzwt;wJlUS '-':wpf1ni{J11Uf1 4_11JJ 

(U.-ll. t;wmi/_wJpf!), wum-ni/_, 

(!)- !ppbq_/1 U(tnnimw4wJfi'b 1Un.i/_1Uf[Jr f1bpJ1UfJ wfiqjnLfi11 f,, mum-n</_: 

'l.'4- 98-niJ 9•nLJ!J f, mpi/_wJ '1-lwfiwJpfi !ppbq_' wmwJfihpfr ifn,Pn/uw-

4wL [!Wj[nq: 

fl.m1UJ'bbp/1 1pn,Pn/u1Uf[w'b pwJl t1L'iib9n'1. !/>pbq_fi ull[htfr tJUl <; n,fi f, 

11wm1UpnLJ 4mpni.I[!, npf! {JnLJ[ f, mwlfru JhJUJglihl qui[':lUJfi 11bdfiJtb-

I'f! /,_, t;/;1n/,_1U{'Wf1, wzfuwurw'Jipp Wf1U1W1ff'n'1.Wq1U'i.JmflJnLfi{!t , 

bpqpnp11- f[wpq.fi q.npJfip LwfuwqHlnL 11-hUJpniJ h. U(WurpwuurqwJ 

:f,pbrzLhpfr umniq.Jw'ii J.b.UJfiJnizLbp UfWlnflUutnbtn' JUJJwfiw4 l'"Ln 1-i lw-

1f'bl'i! mpi/_niJ bb !ppbq_/1 -E:wf[wmfi 1- 1 t;lUp{JnL/lJwfi i/_pw1 l./mpJUJL ''fpn

!Jbuf1 Jr'ii1nhu/14_11LPJnLLf! 'iiUJ/unpnzniJ f;f, U.-ll. t;wpflni{Jjw'ii q/'flJ qin'iii/_ntL 

l1mpJ1U'ii wLlfJniLLhpf!• fi,umfr !f>phq_fr zwt;u1qnpJJ1Ufi JUJJwfiwf[ -':tU-blUfu 

l:bmwppppi/_niJ bfi 1ufuwi/_np qmpnrz hq_[rp/J nirzrzlU'-':WJW9 . .;wpfilnt/J.1wf1 i/_pw 

11wuwqr.ipqwJ wn.y_h.Jr h. bml.t.Jr w'bqJniLfihpp JbJnifJJnLfiLhpni/_1 

'uf[. 9fJ-niJ 9n1.19 lL mpqwJ -C.wf[wmwJfiL !pphq_Hp[! W{/uwww'bp~ 

<iwJwLwf[1 

zl wf[w1nw1f.L !pphq_Lbpf! U(Wlnpwuuri/_niil h'ii U1Jpn1uwf[w'ii ( wmwJ

Hpf! !ppbq_fi Pf'UJL/r '-':bm JJrwufrL) h. 1:1ui/_wpni/_/r ( winwJthpf! U(lUUJ{'WUm-

1[nLJ bL wn.1UL9p1UJ/r'i.i h. 11-pqniJ h'ii !pphq_fi frpwfiJr Jby_)i 

%n.qfi wmwJLbpnq -E:w4w1nwJJr'b !ppbq_[! ('iii[. 100) p'iinifl1U'ff'i/_11LJ 

l ':hmh.JW[ UfW{'wJburpbpnq. 

D- !ppbq_fi mpwJ~qpJL f,, d1Lni/_, 

'(- wntb.fr 2wn.wi/_qwJfrL . wli4Jnt'ii'fi f,, wum-ni/_, 

lOO 

(].- hmb./1 wLqjnifiL t, wum.-ni/_, 

qi --- ;...,u,.uqmqtl·fi 'lLP''""-"r u/il

IJt"''j,~1 f;, wum-11if, 
C!'i __ i),,,uuuqwqdfr 01fw'b1wll w'b-

~j111'JJ'ii I;, lUUUl-ni/_1 
·11 ,; . 101, w-n1J 9niJ9 f, m[!p-

c[ ,uJ- LnwqnrzJ uf[w1{ w111Uqw J/if1 !f1l!-

1,L 1zf! wzfuwmw'iipfr JwJ1Ufiwf[1 bn.w

lt " 'lJ !f>pbrt.fihpf! Lu1fuw1nbui/_niJ bi'I 

1uf[r1ufibpfr JzUJl[JwL -':wJwp h. wp

•L"'J' b'ii JrfitUJhu wJpnrzy_wf[wfi, w1fi-

111tu f,l ;;wi/_wpni/_p' "''lP'l b. tnlU

l'"''l'li/_wJ wmwJ'iihpni/_: 
lr4. JOT, r-nLJ 9nLJ!J f, tnpi/_UJq 

11 uz/irz wmwJfibpnq wJpnrzy_w4wfi 

/,,1w4nrzJ uf[wi/_wn.UJ4w1/ifi !f>pLrz1 

U.1.,uipup !pphq_'ii nLLp .<;bmh.Jwl "(W-

l'wJ' bmpbf'[!• \,~. 

D-!ppbq_p mpwJwq.pJfi f,, JJ-ni/_, 

99, ~W~WIDWjpr. frhq&hrr. wz!um,nWU
f~ dw1fwi.w~ 

101 



t'OI 

dq11,11,wF'1.•1m rf716um P,11ilgpJm J7dJmm '1mvJmGmd 'j p1upJm..,, 

-m'1 ilpw'1rnlp 1/Jgmmlrr Ju'1J7 Ju i/11,m(f 11puf'11!.m iJ71611m ?,ml1mnmGm,J 

rf11,111 'ilmmh,' 1lm11m'1m;;, rfnu'1m 'j piu1lmlp iJJu •iJJbg b_uJu1'1 nwFr i/i' 

-mUJm f!,Fw11, '1nr/ '?,wf'111,m rf71611m l!.m'1mJb iJ11,1u ?,Jbg LuJUJ'1 '1'11' p1ut111 

b?,il '?.rfJ'lmmln 1u'1Jq ijnu'1m 'j p1upi/>l '1m'Jmpmpmrfp pmmm Jiufl?,m1 

-mJwF {b'/Jq; 111,mpqn/11 1/J'l'Jl'mmm Lu'1mlp il11<J;uJ/n ijnu'1m '{ fmpJ'l!i 

-urndn dpmFef1u'!m'1m'Jmrfmlrr ZuJu LgmJu '?,i/-m 'iOI •'11! if'!'ll''/'lJ 

1ilJb'I Luil:n/l 

'1mb'J"'P" ( pLu'1 Um 1/l11gb ?,fmijp J1mm 11,mf'11!."' OJ. ~nijln?,f1u11, '{ {'"' ', 

-4JJZ JJu) rfpmwm bJu6m:r 'j !'w'1mlr ilmmln (?;-1) n/my iJnu'1'fJ 

'c~l / dmnmpm;;, ngln11,Fiul!, JJu '( OJ.) '!1uf'11!.m iJ71611m 'JiJfmifG'!mu1•1 

1!.m'1mJ!1 "'l"'l!i 1fl!,1u 'Jf m gm g:,jwJu 'mm/11 biJ-pmLlnu t-F: 1'11/ml .f' 

i/11,iJl'1 ml'{7 •(r.~ l = 1 } f!,1uF'11!.m r/11611m '!iJFmLpmuml '!m'JmJb rff!'U 1ii'n1 

7lll1'f:77111Ju 'piuJUJ'1 'j drmfd1uml'{j JJuq '1mr~mpmp 1!mp6Jl iJn:/lnM'fl 

:(d 'gOI ''1?.) '1mm rimF"'1,m OJ. "! ). 'j fmp~Jl '1m11,mpmpmi/J• 

pmmm J1uFl'!mifrnJwf iJb7Jq, 1J?,mFeJ1u1nnm;;, rfbgJ</; Jmnmpm;;, '('/<j 

/;if?,ijnF m ''!iJ1lm p111b rf J'l'J!'m mm IJm71Jm;;, rn'1Jg 'j Jmnm pm 7 iJJu 'puJl1 '/ 

Jiu,/u1f1 Jupmnjlb '! p1u'1mlp Jrym111m;;, £,...-?: 1/11ul1m tJbgJr/; rfniJlrrMYJ 

:pu-mnm •JrmFfi1uLl11u 1JiJFmiJGl!,m11m 'j f!.l!.'"F'1?.m iJ116um _o:. 
']w-mnm • d pmf tf1u blnu 11,i/f mL ]rmvml 'j ?,1!,rnf 'J.'!m rf716vm -!. 

']111-pp ''j 1If!.1UF eJ1umnm;;, iJLqJ</; -H 

'r"-JlJl ''/ 11,1fmif 11,iJFmfbm1JmUl ijb1Jr/; -'i 

'pu-pp '"! ?.fiJbmpmJ1n iJbqJ<f; -a 
'.ilJqJwqrmt! 

-mh• 7mt71mq:, ijrpu 'JbqJ<fj puJq11,pm1nm fmpLLrnJms 1Jmrm;;, '!mr'1m·'i' 

ijJq?,11u 7 m f!TI pil 111 Gf1u6 piu-m 'f:O l · '11!. 'J'I pw pnqmmnjm?, 'iJJ711h '/ii); 

puJqn,pmmm b1/b1u 71 n'lln7'Jrf •i1Jn1iqJ<fj iJniJlrrMYJ 1b'{J</; f!.rfFm'1mum/
1 

-ml;fl puJg1Jpmmm fmpLLwJUJm fmpJm 'j GFiuG prn-d ''?:Ol ·'1l/. 

1Jqf!f'mutm f"'fLL1uJm1n lfm 'LiJL1u qe/ 7u ijrpu 1~il·1 

•Jngfiutlln 'Jmpilm'1 pubqJ1; ruu,,m11q 1!,r/fm?m11mpm1ln dr!1'1Jm'!'t..t 
. I 

1(h '!Ol ·'1?.) ijfuJb '{ dmnm]rm;;, il'!1uf'11!m Mm!'"'' 

-inql1 Jm!rs 17 dilmfa mml J1puF'11!m ). iJ116um 11,rfFmifG?,m11m Ju t/'(''"' 
1
.JJ'lf!.1'1udml ?,i/fmp1u f'I!' '!'I prn]r'1JmeJ'!'I ]1ul1my.mmlrr rfFmiJlimJ"jur,;. 

-9b rfurtlr1l LupJm'1 •iJJ9111mlrr brfymLbiu wf1J9 rfnu'1m pu1'1'1mlp •tlil'f'
1 

-b7 L11J1nl1 '1ml111,mpo 111'1dq '1m'Jmpmp ?.mr'1mlp 1/Jqmmlrr rfnu'J·r1 

i( oz-r; l '/ Jmnm/' 0 0 • / 
-m!-1~lm f''Uf!mftm'!fJub) 'Jrnf'11!.m rf716"m J, f'll' GijfuJJ, iJ?.iu dpm

1 
[I 

J ,, ],(II 
-wLlnu '!r/Fmbpmuml ilpm111m 71w'{;;,puJu 'p111Jmmm'1 'j !''" m mfll 

GOl 

!bq LuJml1 Jupmnjlb Lu'1ml!' J'1muim;;, rfnu'1'f1 1puJL1r LuJm'1 l7m/J'!mf" 

lui.ll]Jq ,e-~· '/ !'1u]rf]ml!' ilmm Irr e-t 6 m f!.rf Fm Lu ti : ]ruJb 7 1uJm!r 

nl.t11,mpo ,(.-g 'j !'1u7'11mlr Jmmln ;:-1 n/mv '!rfFmLul1 '1nrf 'puJb,: 

1t1wfJ i1u-prn1iJlti r-i 'I !'1u]r'1ml!' il1lmwm;;, rfn"'1'fl 1iJJ,N;uJ1n rfJq,~nu11m 
rrpl1mlp ]111b11J<!J ?,r/fm'1m11mpm'1n fmpJui 'j GFiuG pw-h 'lOl '1ll/, 

bq.ii lJqi'm~mumpm~n phu~muq 'IO! ·~·~ 

dh'lmvm 

'l"!.f/fJll1fn t{n!)dq;' 

(i> 

-·1 

1pu'1m'!,•/rlo iJJn1iq1lcj; ?.rfim'1mumf1m'1 

jJ rf J'1?,if-(1m]rG1uum'1 J7JJmm w'1dq 

'1'7UJU Mm ifl!.'1'1Jm?,'1,if 1Jm!'m;;r 11,m.11 

uJunJ?.m'1 rfJnpJ'{bq11 111 rfJn1/L1U 

1 pGmJ-pJmd ?,mf eJ1ul!.m'1mLuJbm1nJm 

•9J1; 'nqlrrmJupm?,nm!' <71 rfilrffJub 

Juil1 rf11,1u 11,111FeJw'1mf!.,ml11, Ju71Jm'1 

't Ju r/11,md· '1!.rfJ'l'Jl!.ml'fmlr1 t/if?,mm 

111Jlm rfJ'IJbq LuJm'1 71 r/dfmp6iu11 

(ti /m 

i l.,;~'1
1 

r I I 'J 

+-+--+::::;.,,,.. t. d 

~
J '.' 
r-~-;-. 

. " 

rlJ rfJnpmwm rfbqJr/; 1n-pJmb l!,1uF£fiuJbmliu 'j ml'{pmdjf!,m '1mn,m.11 

p 1u79Jrfnmf!,f'1Un1u f1,f!,1UF£fw1fam7mJ'1J9 rfJq?,b'{Jr/; f!.rfFm'1mumpmfJn 

1pu-mnm ''/ '!1!.'uFJ1?.m 1/71m9 -1: 

•p11-mnm 'dpmF.eJ1uLL1u 11,rfFmiffi?,mJJm 'j 11,f!,1Uf'111,m rf716um -01 

'pu-mnm ·d!'mF£fiuLLw ?.rfFmL]rmuml ~ f!,f!,1uf'1'Jm rf716um -!. 

'pu-pp ''/ l!,11,wFeJiumnm:;, rfb9Jc/; -8 
'pu-pp. ''/ ?,7Fmif ?.rfFmfbm?,m6JZ rfbqJ1.; -'l 



!iOI 
-1'fn/ Jupm71f •Ju7q •JnhqJr/; fm7''1mJfuf •Jq1J"li/?mJ1uJmlndq1J) i/J'I'! 

-ifi/pJub buGn1u J'l'lfiT1u71Jq'1ml' 1'ummnjlm pufbmJu? i!Jqi/im7m1puil1 

-1171 1GiJuu£1qp tji/lmurm'Ji/uduuq 'J.ml't/im"l 111purbo ~ ilmqln r1uill11'1v VF'fi 

"11ul tJ1umJ-bly. mlqpmJ j'Jm 'lm l't/im"l f'lU pu;,-m lnm i/l 'Jr m 71mq;,-putl11 

'pu-t/im"lm1J1ulhm 19fm"l i/1qJm'1 i/"l (0!; 71711,i/1' urul'} ilJqf!ili/fJub pu•i 

-qljtj1uf'1'1m Jilurp ti/lqpm 71 oOE ~ l''u'l"m!>' iliJi/JnhqJr/; 11,m:;,mnu'1m-mGi/ll 

qniJ 'eu-off ~ Jmnm ]1m !>' 'pu plm:;. 1!'161 I' 'il11,1uf'11Jm i/71mq '1Jn7if ,,mJiuJm /,, 

-Jn '(il'lifnml' 1'uJdi/1mq} ,OE-00 ~ Jmnmpm:;. il'!1uf'11Jm i/71mq i/li/bf ,'1m1J 

-i[Jo •i JqdJmur mml il1J111Ffi1ufq1' i/dq1JIJ1Ui'11Jm i/dq1Jili/fdu-b "buJutq 

1rudqi/1m?mrpul'111..m l1uGq11,w il'fmpG..,u11m'1 JqJJmm 11,'I J'w/r 

-i/rm7 1J,.,,iJmJupun •11..lfm 71 il11..wl'111..m '( '((')} il11..wT'111..m i/fl.m'1rnm"J11mln 

'(rdi 71 d>} i1Jq11..11..111i'111..m i/flim'1rnmm'J '(r;} il11,mf'111..m i/"'lm'I •(J.} ,il11..wT'111..m 

a/71611m ,'1m'li/Jo 'ildq1Jf!'"f'11Jm iJnml' bummnjlm iJiliJfJub buJurq 

il.1q'l'l q.1q1Jpm111m q.1q1Jhq.1'b '!:01 ·~'\ 

l 
•r7!1,,V!}l/mp e#ml/lnu 

tpuJmq['uJ'1i/I' 71 pu11,i/'1Jm?m1'uf 'pulJu't 

-mil 1~¥fmilmmlnmr 'i'I l''uluJu 'il'!mTfi1umJbly. mlqpmJ;,-~m mJIJ fnii 

-m11, 'ilJ741m7 11,i/fmfb Ju1u;J i/ifi/fdub urm;,-m1'mmqjJ :lmbudqp tj.i'j'.) 

-mm;it(bJun~ il.r1utftm~ qJq.imq.rm.imln ~mqmtftmZmJ~.iq qjq~JU-b 

tOI 

:(IJ1Fm 71 ilJqf!tpuilJIJm_ i/f-bmlJmmm~, 

,i111,111f'111..rn 11,"'J'Jm'1 'f; ,il11,111fl111,m 1~mll!/111Jn 'D ,il11,JUT~11,m i/7m7 

,il1J~uf'11!m 1/'16um} il'!1uifiiufm"lmJ,,Jq fmpJm 'l'I J'1U'J'llJ1U IJJ'l'l!'"'mm 

(1rqJ1; Jmrm:;. 1uh1pu~mlnm nqBuJln 'lm'1mLuJvmmJm ilyJm;J IJmrJmq 

:71u1l71Jl'"'mm fmp,,mdfUf ,ilJ7f!hqJr/; J1171m"?y ,,ni/ 'puJ'l'lJ'mmm 

ll'mfm1/n 'l'I piupmrrmJmmln ilJq1JhqJ1; '1mJm11m;,-JmdmJupufl 

:(d 'EOl 

•1;11,} puil7Ju'1 I fm7'fb ilfi/-bmpJ1u iJrmmm ;JJq 'puJqlJJ'mmm fmp 

.,,m,/pu(> 71 (m 'E:Ol ''11J) pudq1JbiJL1u ~ f"'Pf{., ilfif-bmpJiu t/rmmm ;JJ,! 

J91JbqJrf; puJ'l'll'mmm JfmfmJn .iJdrn/ w,,J7 'l'I f1Up1JmpmdmJumn i/n 

ttnt7 'lJn!''" mm ¥h qJq; : llJ '1"'11? ~1mqm'Jpt(5 t(.i !{'Jrmmni t( .. u~'Jb •pq; 

1ilrl,'uft/iul1mrpummnjlm 1/'b7Jr/; hnBmf'II' '!'/'!m'1mrmd niflmm 

f 1Fwfl 17ifJmr/,.'r 1Jm,,m'1i/1Jn/'1m qniJJ11Vf'(J :i!Jq'!,pmmm bu6'1'J1tJ J'l'JIJ'UTIJ 

''l"' 1Jm'1mt!b i/"'!lum IJfmiJr riulJLu.eJ 71 '1,!/ pwJm'1 JdqlJJ'mmm LuBq1J111 

lq1JIJ'"f'11!m 'lm~mnmBm;J iJ71611m 'iJmmnjlm '!m'1mLuJvmmilm 71 urZ7y 

bq.1<j; 1Jqlm~mum]uul1tt pu.1q'Jpmu•m \)mpltliu1.1ms '(,0[ ·Ip\ 

(ii (m 

[~~~~~'»~~ 

lhqJ</; iJhnqlnJy :JJqJhq LuJ111'1 buGnw Jn'l1uf'11Jm t/71611m 'lm'1mn 

mGmd ,111uJ'l'l'l"'l'fmln mmp iJl7pm <iJJqJhq LuJm'1 LuB91J1u Jq~'!iuN7 

'lm 'lm~m1lv iJ716um p111p1Jmb 'j'I l'"'J'l'l'lml'Fmin mnmlnlJqdmJ iJl'lf'(J 

tp111lmr 1'qp1u iJd7Jb1 J,uJm'1 p1uJ7il ~ 6m11m mob :Jif'll''uJml 1J•/fmp1u 

lq~Jmm 11mfeJ1uf'I!' mnil 71 '!'I l''upGmmn 'p11bqJr/; LuBqlJru 



! 
n.wu11.u.1Jif1 ftwrh_'itbp '1. UIJL q.npJfr.pHp) ;_wi/11lw'it 1:wJwp ;_b'it ftfrpLi1ni/_ 1nJ 

U.111 '1/;''f Pnul bniJ'itUfbu Ufbm.p t oq.mtf.bl ft11np11fr'hwwwifr'it JbfJn'lfi!J 

Lfrpwnt/_niJ /;I, 1frn.pp J._tutfibp ni'itb9nrz 2wm ftmpn'l q.npJf.p'bbp. WJU 'fb"{ 

.p n iJ fin •j 'it u1 bu b 11/ w w w ft w { w p J w p t ft fr p w 11b l ft n n I' 'IP 'b Lll w Lll ! /t'h J h. 

..----i --· --J / I / . 
. /i·n· 

"'' 

p) 

''~ · 104. linnrqpt.wtnwJpfi J'hpn'}-n'i. ~rhqt.hrp wli~Jmlilibr)t 
2w1!11.lwC. uJ:ubum. 

w - umf_k[> ., /, r-6mk[> ~ 

f'n11p 1 '1-npJ'itwftw'imiJ ftwpb[p t t:w'h11frllfbl L. LllJl 11bUf.pbpfr, bpp ~/ipw~ 
nmJ b'b · lwifrJw'b 'it2t/_wJ JbfJn'll!' 

106 

l1ft. 104-niJ 9ni19 t mpt/_wJ ftb'bmpn'b'itbpniJ i_wtf1Jm'b h11ftnt ufub-

1{ UJ'iibp t 
fipUfbu opfr'itwft .p'ii'bwpftb'j,p w112L.p w'itftJw'it J._wtfiJw'ii J/,f:ln11p 1 'J.ptJJ 

'w Jwp w'it .t:pwrlbzm t !ppb'l'b wJpw9'iib[ t:wumngfr ftwJ { u1pJwpw'it

{'f1 ftM1mpn'it'itbr11iJ i U.mwJp q.wqw/Jfr 1 ftLwp Ufbm.p t mL1Lwftw1t/_p O; 

/;M1 wpn'it'itbpp wnw'itg.pfr'it ~wJwU[wmwlljuw'it, /r'iti_111bu w1'it gntJ.'} t tn['p

i/ iuJ 'iilf. 104, UI-ntJt 90° w'iilf1w'ii m111ft mbrzwftwJbl bpftnt Jif17frftwmn11 t 

fi l1q.f'bwlfw'b 'lf'"L/JJwJp bpftni fr'ii11/i4wmnpbbpfr 11m/1ft'i.tbpp U[bm .p. t 
qm'iit/_b'ii wmwJfr q.wq.wf1/1 Jnm (1 lfhm ) 1 bplfni fr'ii11frftwmnp'iiLpp U[lw1p 

/. ni'iiL'iiw'b 'iiwju'iiwftw'ii dqt/_wJp , Jnm 2-3 2f'Y.w'1wf'J. (2-3 tftf), u[w.p

&bpf! U[hwp t 11pt/_L'ii 'lf'"JP t/_pw t 

bfJb pn'itfii.l! m b'lw2wprlb'ii.p 2wnwt/_ 'IP ni'lrznip 1wJ p, p'iilllf bu .1/"LJIJ 

~· wpt/_mJ ulwpnt/_ , p11'itfrl/r ~bm ftmbrzw2wprlt/_L'i.t 'iiwli. lpft11 i fr'it7fi'tw

t11 n{''iilpp1 S b'lwzwprlntJfrg {bmn 1 p'ii'fpftwmnpp ftq.11wt/_f: 1' 'lfof'/!l! b. 

f1z wmwfr1mwftp 1[pw SllLJ!J ftmw w'iigwJ -Aw'itlUUfUlf'<; fr fltf.w1/1'b wr1r1L n 1, fruit 

I i /1'ii'ffrftwmnpf! 'iintJ'ii JbJnifJ1wJp u1b'lw2wprJblfru ft11pwt/_/1 IJ' 11/1p p[! t 

'i1;> wmwjumwlf fr t/_pw II fr'ii11/rftwmnpf! 9ni19 lfmw p'ii7frftwm,,pfi 11111/rftp 

111 rzrzwdfrq. mbrzwt/1nfuJw'i.t h Jbu11 i fl1wJp flt/.wJ/r'ii mprlbpf! t 

2 , 1, 3 bnw'itl1111t'iini9 rrpnzb'itp ·r w'itft111if1l! t; bu./.1.1wL pw'itwali.nt/_ 

fi'it 11/r't wmn p'iibpfr m brz wt/in juJ w'it J b Unifi Jni'it l! 2wnwt/_ 'lfr nti'l'l 111 {J ! wJ p 

liw'lJniJ t Jnmwt/_npwUfbu 2-3 tftf , 11{'[! Ll'Pt/. pwt/_wpwpniJ t wJb

'liw ~z qpfrm lwifiJwf1 11bUf.puiJ1 bmL./1 w'iifttnt'ii[! ( a ), npfr J._wtf1Jwl1 

u/ubJw/1 9ni19 t mpt/_wJ 'iift . 104, p-niJ, i_wi/rt/_niJ t WJ'iiU[bu , ft'iit.Ufbu 

wn.y_ Lfr w'itft1n1bf!, jiu~ '1 w'itft.! w'it Jbuni{JJni'iip npn2t/_nLJ t 1 bwujtu{ 

F' 1ub wMint/_' 

h 
t tr 'J. = ·-- · 
"' l . 

l ·n11'itutf1u fr brzw l1wl111t/_ lwifin1J bb 'iiwli u1mn imwftwqufr /Jb[}Jw'it w'ii

tuUL'b[! (w) , i. LU'j,/u111..'J,f! h WJl ui'bfttm'J,'J,b(ll 'i z_ iJ.uuJ ui'J,ftJm,'J,'J,brp 

·._wtfiJw'u rlwJw'uwft fr'it11frftwm11p'iibp[! mbrzwifr11fut/_11iJ b'ii "l /JL 2w11.wt/_-

'.' fr 111rzq_11ifrl1wJp, wu lwifit/_nrz ftmpnrz b'lf'P bpftwpnt/J1wJp1 

!lwifrJw'it ftnnp11fr'iiwmw1/r'ii Jbfln11p w11wt/_btntflJni'ii'i.tbp'i.t b'ii' i_wtfi

ilw'i.t Jbc} -Azq.pmn1/J1nt'ii[!, 111wpqntPJ11t'it[!~ Jnrpw.pwblJ11tf' [wp11;1wmnpptJJ

J rttJ z.wifrJ w'i.t w J11Uf ftu p J hfln 'IP J wm t,h[pnt/J J nL'iipt fi'Lpnifl jl1Lf1Hpp 

f't/_fr'ii 4wpblfr t '1wubl wJ'ii, np WJU Jbfl111111t/_ t.wifrJw'it {wJwr ''l"'-
107 



60l 

-rrMm} rjd'tlmlnumn '11mrmnm1/111mlnmnJm11 ifJq11_il'11mmmnJZm JummJudm1' 

11,ifJq11bu:1mr11u r/11-bo~ m"-1 111</nmp lJml'nf"i/:"lf ifun11111F~11m 11mpJmir 

,~-,uf~·~"' m 11,•ri111t/ ~~am~m.1nuU11n-b 
1
ti ~'l""'f _,j 1). •/7~""' --rn 

!1m!11nfo•!J·iul~9r11 ilJ•,u•!•m~ ~tl!j!J!J,uf~9m ~d'l!th11lq: '1}01 -~'l.. 

(-(, (fl 

fm 

,..., 

Lup'Jmb mJ], if1lq1111111FdiupjJm:, JqdJm111 lJ~uTt1111Gm'1m1lbq JupmJ& 17d 

-mu1m'1 71 1117:, rjJq11111uF'1'Jm lJmnfnmuimlnmpm;, Lu]r11mb mJp r;mr;l'·':f 
-Jm:, Gml'm:,mL1.i1u lJ•/Jbq LuJui'1 Jupmnjlb 1quimpqpm:;r i1Jqrt,rlqp1lm ~m,' 
-Jmllmd ifd'llJ'l'"'?11m rj71111q 1J rJ116um '/ 111lqpmJ:,11m umq:;r G111l71~6miJl 
ii111ureJ1uJ-bm'Jml'.lm m 'Ol :N 77 Gif'1Jmplm:, 4JqlJlJ"'F'1'lm 17,mpJurq 

: N,: -1--N ll = N '> 
r') 1 " 

,/w•rf!mrr,md 1m1'l"''l':J 1 rm/iZuJu '7ri,"1ll11'1,"' ?. rr,m!'Jmt, 

:(1'to t N !.) -oOn=!\Js 
,/iu•ri!mri,mrl 1m1 'l"''I':: -~ .rnu/iZu.f u u1~·,,,iJ1'1.,m !\J 8 rr,mi ef mJ fl 

rnso:i = :-i-i:~l 
Clln l 

,/iu'l'f!mri,mJ lm1'1"''l'J 1 pwfluJu ilrr,w1!1rr,m N'J; i/'J"'!/ 

:c11SO::> · ;__r-·l =N .!.3+ 

,/iu 'l"i!"'"..mJ lml 'l''''l'J 1 pw/i'1Jm]rZm'J il rr, 1111l1rr,m .
1
• r/ 731111 

80l 

:]ruJq71fm'!.md lmF71r.7:r 11'1 _rnu71 

-lutlu ilJ7lJlJ'"''111m lJm11J111'1 p1uilfm]rmm:r (lmpJu'J) G111Fm:,ml1Lw 'Ji/Jb-, 

u;,Jm'1 Ju]rmnjlb '1nif 'pu'1rtr '/71ilu Bi/J'l'lbuefqr fmpJbmJm'1'J 11.'1 J'lU:f1 

-m7 i/JqlJ•puf'1'lm Jul11J lJmpJm'1 mJ/i 'JmfdlUeJJm:r lJi/Fmmm'1mF 

:lqr 'Jmf eJ111Jbm'lmvJm m I 0 l ii\t rwlrr, ilJq'l,lmF 

-pilm Julud 71 •i/J'llJbqJrj; 'J'I l'"'P1fm7 ''1m'Ii/Jo nqlnJu 'umq:r GiJ1puFeJ1uJ 

-ifnm11p111n1u J11J11m:,b11il i/dqlJbueJqp lJmpifm7 G'JmJb 'i/JqJJmur ]ri/m'1w1l111 

-n'J•1'1 11 lJmf.eJru<jim7mJ'1Jq i/Jq'Jb7Jrj; LuGn1u il'fmp61u11m~ 1/qdJms 

:-b "B'I !' 'j m '1 mJ 'l'J 'If lJ if '!.m l'lf ml 7 g pJm pm :r uUJlml1 fl 'I j"! ml fy. ilv1!1fl '1 J' 

11.mp'J 1.'u i/11mil •]rui!111q:;, ifbqJ</; 1qi/rm7 JqJmqpmJmln 'Jm'1m,frmlmJ'1J'l 

Um 71 il'J1uF-'111m 11.mpilqd rupJm rj7 bJ111:,Jufl( :pupw]1Zm:r if1jiml i/1Fmd 

ifbqJcf;-JpmFeJ111f'll' lJmf'111m lJmJ"r;Jmbm6JZ mJ]r i/il''JmJmrJm;, '11um 

-m:, rm'1 (]ruJml rJLqLm) pu'J•/'1tfm'1muu-y 1qifim7 '/ rJ11Jm'1 i11Fmi! i/bqJr, 

1]1uJuiq,{'u;)'14r 
1 
pwJqillr1qb 11111JF-bmpbm:;r '71 /1u11•/'1Jm'1muu'f! j p7UpJm111 

-m~ il11111:J1m7 'JmFt1lU111nm:;r rm'1 lJmFeJ1uJml1Jq 71 i/fbm!'mJm ifbqJq; 

:u11111i/im1 11,m1'111,m rr,mp'il"qpj !f1 .J<>bm'1muiwmlrr ,rw-u 
'!:Ol •'111, 71 p111-h '!!Ol ''111, ~"'/ •iJJ'wi/im? rr,m1'1ri,m y_, 1/-.,inq ,rm-d '!!OI 

·~If, •ili-mi/im? 'l,"'1'1ri,m J. if.,,6um f"']rJw 1 h'huh' J'-.U -rµ '!!OI ''1'1,, 

:]1u1l 

-qijtm7m111uF'11m JqJJmui ~ piupifm7 iJ111uF'111m i/il'1qJqp i/fbm'1mm1uui{iJ 

:tjrm7m'J1uf'111m '11U111m:;r 11'1 p1ufJubmmbo Jmpm:;r lJmp41ml 4J'llJ'J"'F'1rr,m 

if71mq 71 i/77lum ifJq11bqJq; 1111uft111JJ111m6md IJnmpmJ'lml' p1u611m:;mln i/l 

,/u ') bJmlr1 11.mil'11fm lJ-bueJqr lJmp1fm7 Lu]rJmuim'1 ]1uijtm'lm11111F'1'J'(/ :pu~1 
-m1m'.l1ur~'Jm •Ijnulfim1 4JqJmqpmJmln 'JID~mlfim1m.i~.iq ~JqIJhqJq; 

inrjlqifirnl 

~uifm7m11wl'111m ''1m'lrJJo ''lmiJ ''1m11mpmp mml i/l7]1m '/ p1up61Jm,<, 



ffJurnLur1u4_w1fr'J. 

,..,,,.,.{fj,J,l'n1. 

.,,..,~ .. ,,,,,>, l/>c'"'l 

( 11'. 'J.. '1-.) 

lJ. I' a "' ~ "' 'Ir n• p J n• 11 .M 10' w, 

1TwL Ii. «U'h1nwrzf1hp/1 l11npnulp >l '1wupu/lw9fr .puunifJ1wu l11.ujuwu1wLnpwum-

1Llt"' dwcfw'ilw4t 

!hph'l.J wu Ufpn9huL fipwqw'ilw9i/_n<J t 4"'f'n'l qnpJfo.pfi ( :j.pb'l.fi} 

"!"'"'wqu1L zwr1dJwu Ii. ·~pLq_fi LqwwJwJp LwJuwUfwU1pU!u1n1_u;Jpfr .t;w

•/. wuwr1wi.wi/1-.t; wJ pf1{Jw9 lf1hrzwifin juJ wL '1b_u1.p1aJ t 

l/mptlwu "lf'"!Jhunul '111111/Jfo 4"'£'"-"'1. lhf'wfo '1fiJw7pnLfJJwL -':lLnL.w'i.i

p111_ wnw2w'unul bL n,Jhp, n11nLp W'l_'JnLJ hu !ppb'l./1, {wuU1n9/1 '1l,.lf1w[

lrhr1/i Ii. Jzwqif.n7. 'ilw/uwUfWll1f'Wu1n1_wJ.pfi 1[pw1 :hph7_'ilh11f., lf1r1h'lfii. ·:wu

urn9Lhpfi qnLuU1pnLq9fiw'b &.fol"' Jzwqhln<, pwp.!p wpinw'lf'"•Iwl1w'il 

·'./·['b'l.Jw'b Uff'"!lhufi wu1w-<:nif_Jwu .t;wJwp w'il.\pwdbzur (· /1Jwuwl :f>pb'l_

Jwu d-wJw'bwq wnw2w9nrz nid-bpfi tfrntfrnfuJwu opfouwi.wtfrnif/JnLUf!t 

{),JU wzjuwUJWUf!fi bUfUIUIUl4b f !pphq_JwU 'f-fiuwJ/14wJfo .t;hU1Ul'l_n

UlllLIJ[' 'f[UlhWJfiL !pphq_Jw'b '1hu1.pniJ1 

IJ"'pJwh ntdhpfi JbJnifJ1niLuhpf! Ii. upwL9 "''l'l"'/JJni.'uf! l1ui/u1_wJ bf; 

1lfi zwp.p qnpJn'bbbpfa9, Ulj'J fili/_niJ Ii. 41npif.nrz zbpuifr JbJnifl1nifrfo91 U.111 
u1wU1G.wnni/_ u4'lf'"'J .p'i/'1wp4hu.p 4"'f'Jwu .t;pJ'bwl1w'b 1nwf'l1bpf!, wllfw 

iu'iI9'hhhp !pph'l.Jw'iI dwJw'iiwq wn.wy_w9n'l 4wpJw'iI nuibpfi niuniJ'iiw

a1'f1Jw'bl!1 

.[!h'bwp4h'iip n<'l.fo7. U/UJwJ'iihpni/_ '1£WU/.UJfou !pphq_/1 4inf'n'l hq_pfi zwptl-

,Jw'iI >lbuiwqfiJI! (L4. 106)1 

J :o 

.'hphq_fi UfU1UIJ.JJ4w'iI zwpJJwL Ii. Jzwq</_n'l. . Lw/uu1•l/WUl(IWUU1ij_iJJJ/!,,, . 

/;wJpLffw9 wh'lwi/mjuJwL 'lbUf.pn,J !i-6 4wrn'1. h'lf'l! /1p wJpnrz2 bp

·'iwf'n'fJJwJp Jfrwd-wJwLw4 uqunLJ t 4"'f'nLJf! 1 4hUJnLJ ( U1buwl1wLn

J'lb) f!U"' !pphq_Jwu wJpn'lf. B LW/fr.pfi Lr wi/_wpUJniJ ~- 4wpn,Jp 3 qh

'""iJ1 I ~hU1fo9 4 4hwp qwpnrz hq_pf! "'hrzwi/in/u1_blfiu 41nl'if.n'l 2bp1nfi t;wu-

m11:.Pin''bf! 4w..lf1, __!_ wuq1wu ww4 wuiwJfi 2£'2.t!w'b f[-bUf.pntJ 4u1p1_nrz 
:2 

7bpll7f! qn,'ilb'bw Jfi2fih wpd-b.p, fiu4 ·~1 qnLUJw4U1/i wL41wu mw/1 wuiLuJfi 

i/'2.Jw'b '1hu11!n<J 4U1f'"-"'1. zhpU1fi t:wu1n111/J1ni'bp 4LfrLfi IUTlw1.hiwqni/iJ 

(Clmu x)t {!L,,_nihhtni/. 3-4 w'lh'l.f! npUfbu nL'l.P'l qfiJ, 4, 2, b' hnwfi4JnL• 

'i1n19 qui'ilh'bp 41npif.n'1. zbpU1fi /.UllUli/_hiwqniJ'b t:wuurn<filJn<frc' 

3mox=Sz · Sin·~ tfu: 

'l-/1LnLhwln1. :j.phq_fi wpwJwqfrJc (D ), !pphq_Jw'b ju11pntf11n•Lc (t) Lr 

ii'wurnisn•Jf! ( sz ), qwpif.n'l zhpwfi wnw1_h1wqmJU t:ruumn<JdJn<Uf! qw
l'htfi t 11pn2ht {hLnbJwl pwuwdlrnq' 

· I t t 2 • 
3m·ix=2 · s · JI -- _ i.fu. 

, z D 02 

lJuipif.n'l 2bp1nfi lwJ°iinL{JjntUf! t:wi/_wuwp t ·'fphq_uwu P. lw//,n<fJJwbf!, 

fUJ1'/1u.p.L' b= B ( nt'l_'l1UU1UIJ !ppb'lfi .t;wJwp): l/U1p1.n'l zh11U1fi .t:u.1m1_wrt

pf• Jwqbpbui!, UIUJUIJ/1 U11.JIU£ 'IPf'~fo t:wJwp, quipif.•11[ zbpuifi [UIJUllL• 

fl.1w'iI Lr Lpw .\wu1nnt/J,1wh Ulf'U1/.U'ff'./Ul£'j, t, w1ufi/J~fr' 

f = b · a tl'tf2
: 
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'1m11ifn'l lbpmfi WnUJi/._htUJ'l-nLJh .t;U1U11._wJl!/r t!UJf[hpbul! npnl1..nul l 
<:Lmb.J"'l pwhwdb.n1._' 

~u11f 

fmax=2 b . s7. . l /_t - _!2
_ tfif2 . JI D 0 2 

. 'bf[. 106-niJ 9ni19 mp1._UJJ u/ubt!U1J'1 opfr'iiU1f[n1._ f!L~wp4hh/! UfU1ntmU1-

l1w1/r'ii UIUJWJ'iibpn1._ !ppbqfr 4mpJUJL u{ubJUJL: 

f}''l'l"'mwJ !p~bq_fi 5-6 f[mpn'l bqp[! lptbh/! 5 f[bmfo u4U11nt!U1Jp (() 

wl1f[1wL mw4 b. WjL mh'lU11._npbL.p fppbqfr Ju1f[bpb.niJfJ/r 1._pw UIJf'Ufbu, 

/
1f1J..Ufbu 9"'J9 I; wpqwJ L4. 106-niJi 5-7 qf.Jl! frpbL/19 f[Lbpf[wJu'BLfi 

l/[WLw1fr'ii !ppbq_fi l'(UJnLmwf[wJfr'ii UJUJUJ.i'/r f[mpn'J.. bq_p[!! UJ'l"/bu 1._UJpr/_bLp 

ft nul.'lwinwJ fpph'l_/r J'iiw9wJ 4inpn'£ hq_pbpfr -':hint 

. fflmntww4wJfr'ii WU1wJfr 5-7 4mpn'l bq_p[!, lWpclniJ'iibpfo sn<JS "'l!f'~ 
t[wJ '{_ 11''1-"f''l-JwL '1-b"l/!"•J, f[mfH'LUU uf[uniJ I; 5 f[bmn1._ 1 f[binn,J1 5 

l1Lmfr9 ':bmn l[inptlwh Ufpn9buf.L f[Jwu'iiwf[gb'ii "-"'f'"'l b'll'fo bp4.;apnt

fl1wtlp qmht/_n'l P"l"f' ..t;wf."f'IJ-Ulf[UJL 4hmbp[!1 npnh.p "''l'J..1..UIJ LL 5 f[binfos 

:frhi..b. 7 f[btn(!I 7 f[binl! f[inpt!UJ'ii "(pn9bufi'ii f[t!wuhwf[9/r u1JL'iiU1i/hpyinJ 1 

"
11f' 11 'l bqpfr 'ii2if wJ 4hwbp[! t:b&9 UljUUf/ru/r .t;w'l."f''1-wf[whntfJJwJp f[Ul

'i'.·wpmb'ii f[mpnttlp (5 f[bmL Ulllwf_/rh[! f[w1._U1pwmfi f[lllpnLtl[! 3 f[bin 11 ,J, foul[ 

i f[b"'l! f[mpnitl[! f[wqwp"'fi qbpf_nLJ' 3r f[bmnit!)t t21._wJ lUl('UJUJ'ii [!L

flw9/!n<U UfU1n1mwf[w1/r'ii wlllwt!fr "-"'f'"'l bq_p[! f[U1nU1f.U1S'iifo if1rri/trr{uU1f[U11' 

1w 1L.pnq "'"'lb'l1 

fflmnimwf[w1/rL Wlllwtlfi f[inpn'l bq_p/r lf.U1pU1J lbl'"'/r wf[fifJU1pfJU1-

Jfh L"'Jhn1fJ1ni'iip f[wpbt/r I; npnlbl .t;blllUJUJL pU1Uwdb.n1._' 

b 
.. o . 1', .... . uu, 

x 360 sinw 

nl'"'b'l Yx-1! !ppbq_fi winwt!fr Ull/uwllln'l JUJu/r qmpn'J.. bqpfo 4,,LmwqL11j. 

w4Lflwpflw1frh whf[JnL·LL I;, wum-n1._ 1 

Fnlnf' IJ-Wlnnfl_ntPJnLLLhp[! 1._hpU1pbpnttl bf, UIJU '1-b"f.pfr'ii, bpp f[uiptlw'ii 

''/{'n9bunitl I; tlfiwJ'ii Jbf[ U11nU1J1 IJUl['tlw'ii Ufpn9bu/1'ii t!/1wcfwJwLU1f[ 

Jw11Lwf[9nfl_ u11nwJLbpfi fl/r1..e ..t;w21._U1pf[1._mJ I; ..t;binb.J"'l pU1UU1db.n1._' . 

. 'f z B · z I=--·-+----
36QO 1t0 · ctgw ' 

nl'"'h'I. 'f~l! qn'bu1U1f[111fr lP/rif U1bf[JnL1'b !; ('bf[. 106) 1 

«llnrli.&.w~wli .6.hmwqnmnlpJmli znzw1Jmq (mw&qh&gpwi) p z mdp tf.rw 
s dwmnLguw& I.. ~rhquwli t lunrntpJwG wq:qh9ntpJwG ~wlutf.wb-ntpJwli 

l l2 

.. rnzt!w& .6.wdwr: 'tU1{uf!U1L lwpnpUJinnp UJl/uUJinw'ii/!fo 4U11nU1pn1Je UJLi:e-

1.U1rib21n I; f!U"'f'bl "l"'ni"'w[hl_bpfo It JUJinn,gJ w& '1-/rUl'-'(Ul'l"~', 11p112bc 

f.1nr.JLWU1f1bl/r pbnhqwJpLbp[!, f[wlllUJf'hl l["'f'JUJL nbdfot.!Lbt•f" f[wfJwh 

/unpnlfJJUJh, J WU1n19J w'ii (Sp, s0, Sz). l1mp1F wL U1pwqnL/J jUJL b. q.npdb-

1'/1 f[winwpJUJu U1L<:pU1cfb21n UIJl qnpJ11LLl.pfo -':U12i/._wpl11 

lfwmm9JwG ( sz) wqqbgntpJni&.e P, ~mruw& nuJ~ if.rm; U.!u 

1/111ilfo 1'npdbpfi f[U1ll1U1f'JU1L cfUJJw'iiwf[ i/tnt/in{u1._n,J bh tlfoU1Jl.- JU1wn1_

.'Jl1Lt!Lbp[!, JhwgUJJ P"l"f' qnpJnLLbp[! Jhn,J bu -':U1uinwU1nLL1 ilLLwp

'i•bu.p Jj. f[nuf[pbUI opfoLU1f[1 

flJ "'l "f UJUI 45-~g "I U1U1f1U1UU11._ UJlt UU1{uU1Uf U1 inpU1uU1r/_ wJ l'fo !ppb q n uf, 

·1•pbq_Jwf., [U1JLnL/JJnLL[!' R=30 dd1 9>pbq_JUJL B £U1JhnL{Jjn<L[!; S JU1-

u1n,9n,Jl! Ii t funpnif/111,Le npnzqniJ bh' btubln1.. '1-fouU1J11Jbmr1fo .t:L.u11w

t/_ npn1fl JniLIJLpfo91 [!L,,_nibbu/! !ppb q_J UJU {unpnifl JntU[!' t = 3 dd, 4"'l'P

JwL . wpUJqn,p 111,Le' v = 16 u /rn111b, !ppb qfi inpUJJ UJqfoJl!' D = 50 tf ii, 
winwt!Lbp~ flfoifl!' Z= 14, !ppLq_fo Uf"'11Lll1Ul4UIJ/ru UJ4nu/r {Jbj!.JUJu wh-

41"'-'bp' w =20°, 1.bU1U1qninmf11niuhbpf! f[U11nU1pbu/! sz =0,0·1-, 0,08, 
ff,16 b. 0,20 dd/wmwJ JU1U1ni.9nitlhbpn1._1 

</Jnpdbpfi uip'IJ"'L/!ubpf! U1b-':pU1dh21n I; lff'Ulugbl N 10, p w11.lwhw

qpn'{JJU1L Jb'l.1 
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------ -----·-

16 186 91. 5l 

16 2\JO 154 81 

16 460 .'26 129 

16 560 · 2SJ 157 

~ 10, p wpdwhwqpnlfJJwf.i L111._JU1Lubpn1._ U1'ii.t;pU1db21n I; qwnnL9h[ 

P z ~ f (sz) !pn,'iif[9fin'iiwl f[w/u1._U1Jni{JjnLL[!1 ?-pUI .t;wJUJp U1pu9fouLhpfo 

WnU1f19p~ i/.JIUI Ulbfl_UllJ-f111lJ /,'j, s,-fo wprfbj!bbp[! tlU/WmUltl•n1._, fou/{ Ofl-

lffoUUIUJUhp~ u.nwhgf!fo 1._pw' P2 -/r wpclbf![! ~<f.-n1._ b. l"f''J qbmbp111._ f[w-

1111i9nitl 4UJ/u1._wJnLfJJnLL (LI[. 107 }1 
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P, = c . s~ pw'l,1na/,,u[ r1rnz111.1f ;,-;, c .;IUtJtlHUlflflL...,,I 1~ ,f..,.,,nr,91f1n'b y 
"' u "'/1£. w'iiwg fl 'JS!' l IJ.1H11 frb. w'iiw9nij9f. h,ff i1 IL t; UJU /J1illUI11ili'i1 L{' fr "f'" zJ wL . 
1rlifln11fr~w!1 phpi/_illd- ~ .M 3 l"'P"f'illllln{' wzfaiwmillL.pnuL 

Sirbqdmf, t fu1, rmpjtuf. mq'}bgntpJnLlip P, ~mrdwl'i. nulr ~rue 

p z = f ( 1) !/mi11 ~ !J fr n 'ii "'l ~ill"' q wc>nifJJ ni'ii l' "{' "zhun t; wJ "'{' t; hm ill 9n

m nt/1.1 n 1 )1h t , ... 1.• l1wmill{'1[nul' bu unit'iillffrufr "l"'JJwhhbpniJ, fr'iii_ nr uw

i""f''l· 1;-f•u1pn1J, pill9w11n1_fljillJp w111 pwf1/1 1 fl{' U1qj"'l '1bI1f.pniJ ifon1/1n-
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junpnLf'JWll wq~h!JllLJ')"'li 

qpw:t>~~ 

fuw~w!1 u1"b,)n1f/Jn1u ~ 1:wJill{'qniJ ~inpJw'ii funpn<f/Jn<L['t l/ur{'Jwu /ut1-

rn1{JJn 1li 'u l'l1ryr11f1n,J bu 1, 2, 3 IL 4 Jd, WJU qbu1pntJ Jwmn1gJillU wr1~ 

'"'.J'l'' ,~ ,, = 0,8 JJ/wmunI: <Pn{'.ibf'fr illf''fJ"''ii[J'iibp'ii wf1 .;rru1Jb7m I; 'li'"'L

.'} /; l }l Jl•, q wpJ. w'ii w 'll' nL{JJ ill'ii J hf: 

,;v; 10, q w pJ.w 'iiw qpnifl J w u mi/_J "'l fihp ml "{ {; 111 p f, !1wn 11 19 bt P z = f ( 1) 
}'• " ,J, !1 H /; n'ii w I ~ w /u 1[ wd rn{J J 111¥1!'1 1tp UJ .<; wtl UJ f' wpu ,g jrn 'ii bi' /• illnwf19pfr </l' w 

U1b'l"''ll"'',; b'ii t-/1 wpJbpf' dti'-n1L 1 flU9 op " /1 :, winubf'f' illnw'iigpfr qpw' 

P z -/1 wp.:!l Pl' 4q._ n1[ l.t. l"{'u ~bu1 b{'11 rL 4IJ.mn<9niJ ~ wfaiq wc>ni/J J"'L !! 
(U1. _10!J): 
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7 
~ C

1 
t" p111'1,wJ.IL11uf rt('ll;_m1J" bb :Prlu1J'w'J1 t /11n(lfllfflUli1 X lUU-

111fr6.mblU!Jllll,'ff! /,_ ct t:.1uuU1illUJllLbf~: 

{J 'f.f'Ul~UJ9n<f1Jw'iJ Jhf w'iJ.<;('UJJbzUI ~ W('lfllJJr}hl (!'i.J1r<; illUNL(' t:1.J.11[w

llW('TilJJ1' 
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.\" 3 1wpnpwIDn{' w2faiwlI1illb.f!nLJ : 

'&ft. 109-niJ 9 ,,,19 ~ mpqw<t !ppbqJwu '1fr'iiwJfr~w1/1 .<,'burwqrmJwu 

ftwJwL.pfr £!'ii'1 .;wun<{' mbupf't 2n('/•11.nLw¥wL-!/;{'bqh_ t:wumn9fi (1) q{'w 

wJ{'illSi/_illr} I; !pph'l (2) l.t. U1brzill~U1Ji/_wr> /; 11frLwJnJbU1p (J ) , n{'/1 q['tu 

wJpw!Jqwc> ~ Jzw~i/_n'l 'iiwfaiwu{UJUJ{'illuurij_md-.pf! (4 ), nuft'lillBn1yfrll' (3 ), 
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p/19 ('iizwLwl11nJ/19) h '1f'WL9 wzfuwu1wL[!fo p'iinL1/Jfo91 Ct,,,,,J,faJ.. Jwufa 

lpftwpn<f/Jn<Lp .t:wl.wfu U[WJJw'iiwftu1bnpb'ii wpU1W'iWJU1nLJ b'ii f[W£Wf'

'uhp/1 pq_n1_1 nr,"h" opft'iiu1ft wrz1niuwft 2-n•J php1_w<> ht Jfotwt9 fat1 LL 

1;: Jf:tw'ii3/1ft (/un1.L) w'ii9pbpniJ u1wp11<pwft Jzwftbl"'- <wJwp Lbl'"I"'

{· '"[.'LU ft /1 l'iib [i /1 .t; wq Wf!w<t11tL b pfr wzfuwin n"rz J wubpfo bpftwpnLf/Jnt'iiLbpf!t 

lfbpb'iiw1wftw'ii LbpUfWf'ntpwftftJ..l! Jftwif1wft ftU1pniJ, .\w'iiniJ t U[W

['"lf'Wftp Ufl'"fl>PLP wJpnrzf Jwftbpbuf!, LUJ'f U[LUU1b.w11n1_ 'iipw [!'iir;ni'iiftl 

1rwuft b1d1wpn•/JJnt'ii(! JnUJ 1,5-2 w'iiq.wJ Jbt} t J.bnpfo 'iibp"fwpnipw

I;fr;_'iil!'f• 1:w1{wp.w<tnift Jbp_ JUJltnrz wnw2fou -"wJwp/1 'iibp"fwpnipw~falLb

r/1 bt1ftmpn1.fl JliL'ufo91 

"ift. 112, q-11LJ 'iibpftw1w9i/_w<t t LhpU[wpnipwftftJ../t ftwLfoppnrz Jwufr 

4mpqw<tf!£!, npU1b'l. 2 ftbmn1J !JfllJ{J b'ii U1pi/_wt} wn2li.fa j 1 I. bml.ft a1 ,.,i,

fu ntLJ f1 bf'{! I 

l,·wlf:ppnrz Jwu/1 Jw!l'f! ftwU1wpniJ t bpftni !pniltft9ftw' 1[ht'f'iiwf[wLw

" :' bu Jwp11niJ' "'· J.liwqnpniJ f, U/wpnipwftl! Li. ~1bp11[wpn<pwf[ftll! l1hltu1-

f".ii11uqnpniJ f, w'19p/1 Jb21 4wlftl'l'n'l Jwu/1 <twipbp/1'ii zr/intJf! •ftnn1wg

f1blnL t:wJwp wf1{ 11w.fbzm t ni'iibLwl bmuft wLftini'ii' o.> U, uwftw1L 

"'.l'l·"tfouft wliluwli w11ftwin•/Jiwu '1burpniJ i/_wUJwltniJ blt fthbUJpn'iiwqnp

dw'ii Ll/WJJwL'iih11£!, pw'iifo np WJ'] 'lb"fpn<J ftbLmpnLwqnpniJL' ftfapw

'i"l"}i/_/t nl {Jb Jwipbpfo wJpn'l.f Jwftbpuni1Pn1_ , LUJ[ JfowJ'ii Lbpu1wl'"'-f'W

~: f:J..!1 .t; ll{JwL q.<t/1 bpftwJLpnq 2, 2', 2" /,. 2"' ftbU1bpniJ1 

lllwrn!f'Ul~~ tiz.w~tfwl'. u1rn9lmp tn•P1niltb WJb (, np Lh11u;wpn<

pwi1fol£! ftwmwpntJ t UfU1U1WftwL zwp.JniJ ubz/iwftw'ii wnw'iiyp/r l"'l'if' 

(ffUlf'Jw'ii wpwq.n1/J1n•L) Li. ->wJ(!f1f/w9 zwp.f~,J 'iibp"fW/intpwf[foJ..11 

11rnw'ii9.pw1/1f1 "''l.tzn•f/JwJp ( w11w'ii9pwifoL Jwurni9ntJ, npf! .;wqw11wr t 
ilbft L'fU1"LJmftl1 t:wJw"{wUJwufuwltnrz u1wL1t11Lpwftfo S /!wnft11 )1 U.J'l frpf[11t 

2wrHfn,J'iibpL wurw411qniJ b'ii UfWpnrpwft/1 J2wftniJ[!1 f:'iiqnt'iifaz Jwufr 

1/r1w q.mL1[n1z mwppwf1w'ii ftmpp(Lbpf! ftinpJwlt .fwJwLw/1 npnzwf[/1 <w

·~"l''lw4wf1ni/JJwJp wlt9'iintJ b'ii ifzwft1[nrz "fWf1n<pwftfo "{pn!foftLnif.t 

BnipwpwLunip U1Wf'f'Wftw'ii ftmpftl mwzbrz t 'iwLntJ WJL"1bu, pf1J_-
1ybu fl"'J9 I; mpi/_w<t t.4. 113-niJ: 
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6-- 7 

3- 3,5 

1- 1.5 

3-4 

2 . 2,5 

1- l,5 
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f'bufrb, W"{UI Jn<pw.pwbl.Jnkp wmwJf» ypw '>wJU1UfUIU1U1Ujuwh1JJrwp ¥w'l-· 

'/P {J,ll1lzJW[ 11tJ(!' 

P1==Ks · a1 • bmax, 

P2 =Ks bJm'> 

PJ=Ks a1 · bmin: 

l!bq tJw1p/r qpw wt;'ln'l pn[np niJbpfr q.niJwpwJfrb 11<rl{' (wstwh4 · 

- ~wz1Lfr wn.ublnL ¥wtfrppnq Juiufr i/_pu1 Wq_'[nJ[ ¥ll1fllfwu nLJ(', zt/1Jwu IL· 

i nJ wh nulbp(') ¥tfr1ifr' 

P~noi'. =-- (Pd P2+ Pa) q'l-: 

~,bp"fwrmr•u4fr lfr "I"' urJ ..,'u •u11m'ity.[!p 'it4wmJ ..,,r p P ~ .. ..r. - 'it .,,nUJ

r_m9'itnL,/ t- 'l,,,_J,upw 1f1'u nlnrn'l J n.lb'ull1 ( Mp.J.): Lbr"lUlf"''r"'ltfr l. 'it· 

'"2/u"'"'"',f t (!"ll1 nln11.!m'u: 'J..nJU1rw1frt ninrn'l ,r,,,Jb'iturp 4'"'1.Jifwit I; 

hrb.f! 'llfuw•fnr P"''l'"'l-rfrl.'ubpfr,1/ 

M4:me· -¥ll1f'J wfi uiz/uuiurw1i.pfr i/_pw J-w/u1u/_ n'l "L''f'n'l J nJ bum'u t, 
JV\{,_ -ii1'11u1wpn1pw¥frl/r w2/uwll1!'r'l Jw¥bplwi1/J/r {,, U/u1rn"pwltfr 1iw

~hph.nttfl/1 J{t!_{,_ ¥mpJwf, ll{[1n9bunuf Ul'1Wf.U1911'1. 2_1/tJUJU rodbr1/1 rfn

tf lull1u t;, 

M, •. -mwzbrzfr ¥nrzt!fr9 'ubpUfwpnr.pw¥/•;_fr t11i/.bin< IL ¥ll1pJwfi 11r•urnui 

tfburw'lfr 1L.'fonpJw9Jwh i/_pw Jwfuuqn'l JnJbuur/, t. bbpU(wpnt/1wqf1l-

t/;p/1 'l.q.wlfr tni/_biu w11wp_w9ur0.11l t 7pwu9 ¥nll1pniJ ( n1np1Jul )1 

CJ.11iJwpw;/rfi . ninpn'l. J'nJbUll1[!' 

,\1, .... r. =lv'~'"l'· -+-Mz+. - r- /\~,.: 

l.b1nwq.w1niJ q.niJwpw1fru ntnpn'l J'nJhume Jhu.p ¥wuqwfiM1.p M.,, 

<:.,,,Jwpw;fr'u nlnpnrz JnJbfiurp ¥wfuqwJ- t urpwJmq.J/19, f1bpU(U1f·ll<('W

l1frl./r b11¥f'l.Utw•/•n<{J;ni'ufr9 ( IJ., "{, <p, q.·1 , J.) h. ubpUf•.uprll<pw¥frlf1 f!UT[niufrl 

Jwufr bp¥wpnifJ1niufr9 ( l ~), Jzw¥i/.n'l 1h1nwlfr UJn</lfr J'bfuwf1fril.w

l1wh i>wm¥n•P1niuubpfr9, .pum/!w'>11qw9un'l '>b'1.n<qfr9 h. U1Jl q.np,}n'/.Jf1h-

l'P9' M.1-L' npnzqn<J t <{rnp.l.uw¥wunpbu, .t:wll1ni,¥ 7fruwJnJ/;1npnif_, </·lll

JwpwJf1u JnJh/,ll1fr J'bJ-n,P1wu qpw '>fiJ'uw¥wu 11npJnuubpf• IU'll'fb.t;ni-

fl..iwu niuniJhwufrpniJe ¥tfrufr uri/_JWL [Wpnpwurnp wzfuwmw'hpfi UU(UI-· 

wwq{'f 

fllwrmrw~~ uzw~uwG wz)uwmmlif~ pwz)un~dp fibnqwrnLrw~~l.~h
r)1 Jiwl{wfwbm~ l{rw: 1.wi/_w.pwJ-ntp wnwuJ.fru ub.pLJ/1upntpw¥frLHf'1t, 
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Jfry_u wzJuwww'upfr pwzJuJw'u .\frJ'uwqw'u 11-np<tn'u'iihp'u [;'j,' 4111l1Jw'ii 

(pumphJwl pbn'ui{_w<tp'u IJ.JflUJUdfr'u wmwJ/1 t/_pw, u1wpnq1wq/1 "ll'nf!.filfr 

Jwf!pnL/JJnL'li'ii nL . b.zqpmnL{JJnLUf! u .C:wt/_wpw<}n1fr Jhy_ Jm'itn'l w11w'iid.frf1 

i1 bl' "I w (' n L[' w q fr l /Jb I' fr ,} w nw j nL{J J w 'b 1'w J q /,ml! 1 

uq . 114 - nLtf "{UJLnqbpi/_w,} t l1(1U('nLf'Ul4fr U(f'n!f>frlr qmpt/_n'l Jw~b

phufr pwzJuJw'tt {~wpwif.np uJuhJwLbpfr9 Jbqe1 "lwpnoif'w4fr JzwqJwt1 

l/_llLll fihpll(wpnLpwq/rt_'iibpfr .\wi/_w.pw<}nLfr <}wfuuwt}. [!ft7.\wfinL{' wzjuw-

tnw'ii.pf! pwzfui/.n,J t .C: bwUJWL qhpll(' wnwy_/1'u Lhp111wrinipwqfri_'itb11fr 1[p1u 

.l' id/irnuf t e'u,,_;;w'un,p wzfumww'upfr 60 %-e, bpqpnp11fr i{_pw' 30 % -e u 

b (l(ln (' 11-fr 1Lf' IJJ \ 1 0 ~/() -p I 

Uzfuwmw'iipfr U1J'fUf/1Ufr pwzfun,Jl' UfWJJw'itwi{_npt/_w~ t {wi{_u1 p u1,}n,fr 

,fi, t tJ' ur'un'l_ wn.wud.fr~1 'ubpt'{UJ('nLpw4fri_'bb11fr '1zw'itwq1lwJp1 U.11wf/1'u Lbp

ut w p11 1pw l1 /•u: uwfr1wmbui[_wJ t uu (Lwfu'itwqw'1) wz/uwmw'itp quiw1.u-

.r f;1m { w d wp t {J.J'f 11-{;lI{[!nLJ Ubf'U/UJ('nlf'IJJ4fri.f19 f'Ulf'df' f,.l'ff'U'11L/JJnLb :-'1 
U(w.C:w'iiy_i/_nLJt bpqpnp11 L'1p

Uf w {' n L{' w 4 fr l.l' 11wmw{'11LJ ~ 

11( w {' n 'f' w q w t; w L J w /., 'u w -

/u UI 11( IJJ UJ (' UI U U1IJJ4 UJ 'iJ wz/u UJ -

mw'itpt bp4f'"l''I LhpUfwpnL

f'UJ4frl_/r9 l'{w .C:w ·'i.J y_i/_n<J t 
U(Wf'nLpwqfr w1[blfr b.zqpfrm 

Ufpn{/1/1u IJ.J'l"lfrufr 'itbp1'{w 

f'"'f'w4f1ll! U(bm-p t tl{IJJUJ-

'1> l1· 114 . ltmrtl_n'l Jwql-.rbuji pwzlu•hnr. uluhJw pwumi{_w<t Lfr'iifr wi/.hifr pwp-

d[!p b.zqpmnLfJJwJp, pw'ii 

.u1 nw f/1'up, npfr 111wmb.wn.ni{_ Lp4pnp11 Lbp"fwpntpwqfrlfr U(UJUl('WUm

t!w f, r}w/uu'u wllw zfr'ufr U(WUJ{'UJuwJw'it <twfuubpfr9 wt/_htfr b'11 {Jl'l'"f''l 'itbp

"1 W[Ull{''JJ4frU! ( Jw.pnup ) "ll'"N'll! .C: wu9'un1J t UfW.C:w'it ;_ t/_n'l_ i_u.JL/Jfrb . WJ f' 

" i l wp t W!l./w C: nt/_fr U(UJ('nL('w4/1 Jwqhpun1iflfr pwpd.p h.zqpmn1/dJnL'b , 

1rw./?f' <H/11 wu pwpd.p wuwfrb.w'u , 'n t uur/r u 'ff'UJ "lwrnpwumJw'u J wfuubpu 

•l.ll/._bif1 J/;,} b'u : 

'u/1 . 115 -niJ 9"'t!J h'u wpi{_w<t qmpJwf1 ufubJw'itbpf! hpbp Hpu1w

pn i 11 uil1 /i;,_'uli p/1 { wJwp ; 

!, IJJ i/. w pw ,},, ·fr 'lib l' Uf U/ l' n Lf' IJJ 4 fr i_ 'L b l' n "- 11( IJJ pn 'l' IJJ 4 .<; lJI r, bl" L 'lb "I .P ,,,J 

_w ';, '":r w rlbz ur ~ ntz wlfpni{JJniL 'fUJ{'J.'itbl tlzw4if.n'l w'19pfi Jh2 'ithp"{w-

.l 2(i 

f""l' UJ q/1 i_'iJ/;p fr Lb pw<}J w'i.i >\ wy_n 1'11-w q w'it nL{J JUJU t/_p w 1 U lp
0

Uf U1 pn ipw

!1fr l'u b pfr qfipwnJw'u .C: wy_np7wqw'unifJJwb JuwJumJwL .\hwuw'u.pni{_ 7pui'utr 

~ wplft/_niJ b'u1 U.n.wzfr'ii ·'ithp

,,1U/['nLf'UJ4 fr l 'iJ /;fin i/. 11( IJJ f' n L

( 1 UI~ Jzw~hl'119 .\hmn .<;,;,,_ 

y_ n [' '1 'it b p 11( w l' n L[' w q /1 i_ 'u bl' L 

w'it.C:pwd-hzw t 'l"!'<}/1 '1'1b[ 

wp11-h'ii Jzw~i[_w,} U(Wf'"'-l'w

~fr h.frzw mh'ln,J1 IJ.J11- ~w
'u n L fr Ju w /u U1 J w'j, ~ /u;r uw L

p n t/_ i/ii_w'i.iniJ ~ "{UJf'llL{'UJ -

1/l!• y_wp11t/_niJ LhpU[wpni

{' U/ 4 Pll! t "'U/ {'" 'l' UJ 4 fr U1IJJ11 

UJ 'it 9 /!fr U1 {' w J IJJ 'ffr,} I! J /rz UJ 

Jb,} t wpt/_ntJ bbpll(w

f' n 'I' w 4 fr lfr 11 b {' .p /1 L u1 {' w-

/!) 

... - - -

'Lit · 115. \1bruiwrn1rwqjizf.hrntl_ qmruwr. uluhuw&hr. 

w-wnwpj..fi , p - b{'~f'"f''l• q-bf'l'"f''1 

Jwq.<t/19 , pw'i.ifr np qwpJw'u ''lf'"9buniJ "{UJ{'nt{'Wqt/_n ,z '1bmwlf1 'u ,1 ni f/ :._r 

11h!/mpJw9t/_niJ t ( Bbin Yl.Jl1B3fTC51 ) "- l9'itniJ b'lw,} wq_wm urwpwon1 {r7,1 n·1-

j,f! I U.q_wur mwpw<}nifJ!w'u pw9wqwJntfJJw'it l'{wmbuutnu/. tnt/_ntJ bf, f1bp

i:;wpnipw~/1i_blpf! /.,_ qnmpt/_niJ: "lwpnipw/1 Jzwqh[nL 'llUfpniJ 11-M/mp-
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.Jw9Jw'L Jha-MfJJn<'L[! qwfuqwJ t slzwqqn'I. qbUlw[p Lsnitfl/i t:!lwumfi

.ftn•PJnLbp9 b. hbp"fUl('ntptuqpzfi tuz/uwU1
1

n'f_ sftuup hp4ptul_tuc/1nifi1Jntbp!J' 

"HUJpntpUlq rlztuqb[nt {uiJwp tu'i.i9[!p inptusltuqpJf! 4tupb[p t .\tuzi/..bt {b
. mL.Jtul ptu'i.ituA.L.nq' 

d =d 111-I G t uu· ,.,,..,~ 0 , ' 

'Lhrui.wrn1rw~pzG.hrp lipiIG.w~w& mwrrhr~ L. wzfuwmnri. llv.Ju~ hr
.tii::rw(wtjmlpJwG. zwtJ.rnuip: Bntf1Wptu'iit.Jn'fl rliutu'Ln'l UU1UlbnlJ t hhflUfW• 

.ltn<pwqfiz.'i.ibflp {tu</_tuptud-nt b. qtuU1tupniJ t hq. 116-niil 9"'!9 mpi[tuJ 

i,J;puf Wf111Lf 11./q p(_bhfl p q nbum pmqUl pt/_ m tu pp hfl/1 J. tu if ntsl 1 

.M 11, w tupAtu'i.ituqpniP1tu'ii Jby_ hzqn,J bh. pnlnfl q.tUJJ/i'i.i /, tu'i.14 111 ,. 
.I, U/ J fi ti l tu if b f'/11 

U. fl d w L w '1 [I •1 ' 1J .( n • J, .\'. 11 , w 

I 

I 
I 
l I I 
I ! I 1. I I 

th.I': 

ll2 8 

(
1'i.J'l-ntl1fol. Jtuup tubqjnLbf! {wz</_wp4i/_ntJ t {hu,/LJU/[ r1.ubwdb.r;i/_' 

cl -d .• 
ta~ =-Q_-~. 
"'. l 2 l .. . . . ~ 

Uh["'l'"f1"'.f111.Jltftl/1 l!'i.i'l-n1'u/1l ilwufi i/_pw ww11pw4w'u 4mpfi1_'i.ibp/1 {Jf

;/f' {U1zt/_11.1pl11[r1LJ t {bUlUJwl pwl1u1J.'1.111( 

P = (u · n: 

'!/ tupn L('tu l!f Jw j f'P [tu J~im/J j ntlt [! (f) b. U[ 11n•/1/'LP pwpJ.p111p jntbl' (_!JJ

,jun.1 b 'ii ,, Ui[p [!(' nrz JU/ u /1 tlf1tll1 r. n L n•11 ll1 ptusl U/ 'l'H f'L' IL 'lJUJ J /111 i.. UJ t/t /;(If! 
zu!Lpnttf hb Jpq['niJ/iLfl(llli/_ /J. iinrzwl/U1f'/fpb11i/_, fiu4 ll/U!f'l1/f'IU/J/1 

~. J!UI Jlf!' Uf UI pn lfl wq 11.J(_UI i/11'z_111[ t 

{), j '1 tu ntu f_UI 'fflUI D1Qp 4 U/ tnlJI {lnt,•f /19 ;; /; 11111 lll°iJ ·t: fllU Jf; l In f. Ulll !J h /, £ ll /;{1-

·;/ 1Uflll Lf'l1./ 4 f i_p f!'ii'l-n1'u/11.. Jwu/1 hmL./1 2 11.1tluwl1 i_UJt/11lEUt1[!1 

'1.J/1. 117-nul 9r1119 ~ u1111/u1J ~1h11111w1•ntf1wl1h/i f'l''lnltb/1z 1.?wu/1 

1l n 1)1' w4J UJ b b. fwd1./1 2 w b fu 111Mi/, !'fr 1urun2w.r;J w'i.i 11 /111 p111l1p.w1/1)1 u Ju b

,r w ft 1 2./12.1 wl u f.i /,J w ft 9111!/111'11nf111 ?I ~- w Jll l 'ii fl w 'l-fl n • fJ JW 1f p, n p f, l 11 ''1 w

i"' Lp w 11 f l/1 f!l''l-"L'i.ifl ilw111_1 d11r)pwlf'lU1J !; : fJwhf u1'idu11tl1p np11z;[11uf t 
•;'f;wlLJUJ[ . ptu'i.iwd.hnt/_' 

Ks1 twi: = - · -·-
b ·1 f ' 

11pmlu1 Ks
1
-/! t\nJf1111l1J·,,,~, JlJru.fcltinhh t;, 

f-11' JwJflP [l1.IJU11LfJJn1bf! 1-3 1..wtj11[nrz mbrzu.:il'wu11LJ1 

U.J'l- pu.,'i.JwtlL.fi qhpt1nJ11tUp9 /,l'f.tntt! t, nf' dx Ulf'unfwqJf i/it11fn

/11 niPJtub .\ tusf bJ wm t/t 11c/rn/u1[ nLJ ~ /1 bw L.fi 2 w114 JWb _J fu~rlLP Jtli_b l" 1 

i1/,1nniJ bmb/1 :r wbljjf'l"'iih wi/_blf JU· lllfru/1, .pw'i.i 2 4bu1111.J, m1u/1h.pu' 

'.l. 1.> :X2 l lj,JLI [Wp11J1Ulll'lllf' wz/uwintubf}/t 4wwtui.,Jwb JwJw'i.Jw4 wf1'.'f111./-

1} bz1n ( lw1/1bl b111li./1 w'it!uw~1 .JbJr11fll111t'i.ip ilfw.i'ii X 4bmnirl: Pu.1[wl1w'i.iw

·'- u1tf1 d111JUJ'i.itul1 n,ftM.1wln' qb"f/!nul hwL.f w'i.i41niu'iil11li w'i.i{r1wdbzm I; 

~ 1uifiht hf1bp 41,,,,n,J' 1, X b. 2t bm'1./1 w'i.tluntf1hhr1f lwifiilwh .\wJ11.111 4b

m b pp fJ fi•lf! n fl"l niJ t Uf l.Uf1 UJJ'{ Jn <bf! 1/ Ulfl"'l '1w u w /u n "£'I l<L: 4 !''''J' 'i1 b fl fr 
1w1/rn1.Jp UftuU14lf'w9nul t 111wlfu bmh/1 w'ii41nili'i.il11/1 "l <wuurwm111u 

£11 'ii bl"' J w u /1'i.i 1 .\ hm l.111.1 p w fl 'ii wb. f!b 'ln' 11f l JUJU /i j nipw [!U1'i1 l.J'"f' w 11 UJ 'i.1-

d.ji 'i.i 4hu1niJ 4m11Jwh mwpplip "flllJJwu'i.ibpf Jwuf'i.i, pwh/1 np hmlt/1 'J. 

IJJ'i.14 JUI ¥1 ,J'l J nifJ jlll~ 'i.i /19 h'ii 4 Ul /ui/_ U/ J 2 '" J w'i.1 nuf[r' J wz l/L J [I Lr b b[' U{ Ul

l'"'f'LU 4 fil.'i.ibfl /i J wn.w J ni{J jUlb JwJ qbUl [' t 

t4. 118-ntsf 9ntj9 t mpt/_ wJ bhf'l'{lU f111Lf'l1./ 4 /1ip wz/u UWlll'[ J WU /1 

/, pqpw l. wi/i nL{J J w'i.i l wt/1il w'i.i 1: wil w I' :; w 11J w f1UI pb pi/_ wJ u l rz w 'i.1 f .<,' w L' w n 91! t 

·r'hhwf14hhp, {Jh pb(_Uf/;"u ( lw1pi/_ntU fd1p111wp111pm4flf1 bmbf :r wh

luniup1 

1'29 



do----... 

'liq. 11 7. '11lir tt1wr111r wl1J•£Ji pG1pni;jl( JwuJi ~n~ rwlj1f10C. L. bmL.J:i wfilJJlnf.

&hrjt wmuzw9 tfw& "IJqpntG.fwiJ:ir. u\ubJu1 

!l tut/Ill n 'l J,b f'Uf tu fin lf'UI 4 p lf, tuJ f'UI 9i/_ niJ t qJ,,fi U1 pn'fifi /.rpntJ l "iJll(I"{ UJ

fil llf' tu 4 pl_p U{nltuJwufi ptunw4ntuph wJpw91_niJ f 21'2.if.blf! 4wLfublnL 

.; ,,,Jwp1 X 41nnnk_J ( inb' u t4. 117) inbrzwqwJif.niJ t f.L11f.4wurnpft 

11 111j!f! I 2.wumn9/1 plfr 1_ptu tuJpw9i/_wJ t wuinp-C.wfiwt{_npi{_tud uqwi/.wnwq • 

.'1"'9PlP U[UI[![! wJpw9t{_wJ t .\wuinny/i wn.2"-/i PwJpfiL1 l.wuuin9ft ftc{1 

rf /'"' wJpw9t{_tuJ fltu 1pwLfiif.l! npnzwqfi tufi4J=ii uiwq znbtfiu, q"{ututi/./t 

"- h b p U{UJ pn Lf'UI 4/i }_f! 1 'i.ibp"{ wp nLpwq /il/t 

Zl'2.LlnL 'fhU{pnLJ pfi'fpqwutnpfi ninpL 

/i2hn i J t Hp.pk Jfi f.Ll-nl' JhJnL

fJ J tuJ {' 1 f>J wfiwl ni/_ Lb f'U{UI pn•pw ¥/t lP 
Zf'2Ul'ftupJ.Jwfi =L41n•Lf! /J. [!fi'fnLLfil 

''Ii · 119. "~ Jl lwpnrWUl ll P wztuwmwf.fJi 
ljwmwrtlwf. IJwJwl'..fJi pf.qf1wf.ntr 

mbuf~ 

'liq . 120. "lwrntrwljwliwmtlwf. ntnrnq 

unuhr.uif.brJi 2w~1uw& 

qJi&wtlntlbuir 

Jtuup i/_ptu nm.pp utbtLwtfinfuJwb Jb.JnL/!Jnthl!, [!Uut wfiluwL utwLq.lsLuft 

n11nzniJ l1fi.p /;inb.fi ·"- wL4JwL Jhdn•f!Jn<Lf!t 

U.J'l- <tuuin119/1 1[pw qtu11b£11 t f(wmwph[ wn1"-/i j wLqJwL k Llip111w

/lfll['U1qpl_p nL npnz WJL f(inpnrz q.npdppfihpfi 1:f1'fn<L/1l_ Jwufi ':p wLqJwfl 
(tutj1ntJ1 

Uwrfw{nraufe l... trnra&.w~w&. 111\Jwtf.I.rp uzw~i!wli Jbpn11r~wfi upa-
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~rnr-..µ~ dzw~litnt 'lb"lfnuf: t4. 119- niJ S"LJS ~ mptf.w~ 111 llJpnLpw4w{unn ~ 
w'j, 'ffrfiw.Jfr4UIJ/r _ nwniJfiwufrpJwfi [Ulpnpwmnp wz/uwmwfipfr 4wmwp~ 

Jwfi 4w1wfipt llJ'1 4wJwfi.pf! pwrzl[w9w~ ~ q.wJL/rlfnfi[ii '>wuu1nofrs (1 ), 

f,bf"UfU1pnLpwf[/tJ.nt/_ (3} _"{wpnipw4 J~ wf[bLJrn "l"l'"'!- JnJb'j,mfi·bpfr lwtftJwi 

2 '1/1fiwJnJlimpfr9 "- fiw/uw"{wmpwumtf.w~.pfrs (4)' ll/Wf"nLpiulf Jzw4blni 

. ~wJwpt f/JwpnLpwlf J zwlfblnL '1hu1pnLJ wfi{f".mdbzm ~ w"{wt:ntf.br °iJLp~ 
1JfWpnLpw4frl/r "- Jzwl[t/_n'l wfi9pfr t:wJwnwfi9pw1finL{J.1nifif! : 'bhpU[wpni

f'W4/rll! l"{bm.p ~ lfnzm wilpw9t/.J1 t:wumn9[1 filfrh, wH11wdhzm /, WUfW~ 

a 

!" ' ., 
~ ' . 

' ._, 
A 

~ · ··. ·. 

'1..y,. 121. 'l-Ji&wJmlhmr·Ji wz!uwmwGfJi utuhJw 

t: ntf.bl frlfr . wriwfi9pfr9 P"l"P 
· If n'lJbpF ifpw .- ripnz wL41Uif 

mwf[ dwJwlitU4/rfi flhl!btn• 

· t:fiwpwtf.npri i.p 1nd11! 1 · 

'1-frfi~il_nJbmpfr wn.Uifi9'p~ 
Ufbml! t /ufrlim ' t:diJf!'blffil• t:wu

mn9fr flf1 wn.wfifu/r { bu11 

t4, 12o-nLJ fibp4w1w9-

t/_w~ ~ "li:nf'nipw'i[ .Izw4bLfo1./ 

llL"l'"'l JnJhfimfibpfi iwtj1Juifi' 

PwnLJwfi{i wfir/_wfi lf PSfll•-f 

(MBTY) f[nLumf1nLl[9frw1p° '1[1-

fiwJnJhmpf! , fiul[ liq. 121-nLJ' 

'1/rfiwJnJblnpfi wzfuwmwfipj. 

u4'1pnLfipui1frfl' lifubJw~1 'I-fr.:. . 

hwJnJb,;,pf! t:f1Jfit/_:w~ i; JeJu:.: 

t/. UI ~ IJ/ n '£ Uf UI U1 b dltll_f llJ llUI J.'

q.w f[ w fi '1h:/>np1fw!}fr w ' fi hp j. 
( Lri1.l[fr _~ph'b~fr uuit:Jwfifibpr1LJ) 

ulf'lP,:,Lfip{i t/.pw~ '1-fr'iJwJriJbm

l'l! pw'llfw9w~ t /rpwfifr9 (1 ), ·• 
npfi wJpw9t/_w~ t { uwmn9{i . 

uh'lwfi{ib ( wfizwpd Jwup), Ii. , 

b '1{1fiu1JnJbu1pfi ubll_wfi{i9 (2), . 

11pfi&, wJ pwgt/_ w~ t ( 3) '1bmw11! ( zwpdw4wfi J WU )1 U.w11pfr zwpdwf[wfl . 

Jwue (uh'lwfi) 4wu1t/.u;~ ~ w1'zwpd Jwufr (fipwfi) t:bm Jfu1[wJ "l"'l

Ufillmh dnrznt/. ( 4 )1 Swpphp mpwJwq.~hp/1 J.n'lhl'fi t:wr/_wpw~ni.fi PnlLJI 

~ 'mw1fu oq.mwq.np~bl '1/ifiwJnJb',,,,f"l! tftnpp Ii. Jb~ z_w1/.hpnt/. fihpu/iupnL- · 

1•w4frlhbp{i_ t:hm.wq_.nmilwfi {wJwp h umwfiwl '1/rfiwJnJhmpfi ,r1rn9JnLfi- · 

.Pfr wHpwdbzm C.zq.pmn L/JJnLfi : '1-fifiwJnJbmpfi uh,,_wfi{! l~w4fihpfi ufiu- .. 
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mbtf/r J{iy_n9nr/_ f[w1qi/_w~ ~ 5 U[Ul/!f t;hm, nyr/r w'lwm t/.hp'f.wtf.npniP1wfi 

1/ I' tu wJ pw9r/_ wJ t 6 Jw!l'l! 7 f/JpnLl[/r i/pw' '1frwq.pwJ /i qpwfi9Jwfi 

·:wJwpt ~WJf'fr pbpn<Jf! {wJbJwmw4wfi t "l"l'"'l JnJhfim/r JUnt/Jtwfif!t 

'i)1f1w1lni/bmpf1 Ii. <wumn9fr wn.wht!frfi <wfiq.ntJ9fibpfr 11-brfi t;'bm t:wJ,;,_ 

!1f1111 qwfin{Jnt{JJl1Lfi/r9 {bu111 .[!fifiwpf[bfip wJpll'.fl_2_ lfLUJWfi.[!/r wzfuwmwflpet 

L1 mr1Jw'ii dwJwfiwf[ fibpUfwrn 1.pwlffrl/i tf_rw wnw'l.wfin,J t M.1 n£npnfl_ 

tf11 Jh'ilmf! t Un JnJbfim{i wq11b9nifJJwfi mwl[ 4 "l~'l"fUIUJb t!n11£! "l"l'-

1/ 1:uF f npnz wfil[1wfi mwf[, /tuf[ 3 . ubqwfi[! fJhpntJ t Jwjp[! 1 np[! 1j[1wfl

{j 11 LJ · t "l"P"'l JnJhhmfr JUnLPJnLfi[!t U.111 dwJwfiw4 /rll! mbrzw'qt.nfur/_11LJ 

( wn.wfi9pfr llL'l'l"LfJJwJp ( '1b"lfr fih!'i'k)1 Pl/r tf.pw wJrw9r/_w~ ~ 8 lJwlff!, 

1111/r ~w1pfr'U wJrw9tf.wJ t 9 [W['[! t U.1'1 [Wf'f! Jb4 L'{utnLJUJ t/twfJwf/t/.n1.J 

~ /1fi11{ilfwmnp/1 {JJpntf[/1 ( 7) wn.wfi9.[!/r {bm J{iwgt/.w~ bpbp tftn4wfifrt/.-

), f1rfr9 Jh~/11 1 ~wpfr fibpf.bfi JwJl'l! t!q.tf.n1.J t Q phn111{_1 · ubplifwpri~pw
l:frifr t:hm Jfrwufrii fitfi' '1b"lfr fibl'i'k mhrzwt/tnfuJwfi dwJwflwf[ "{mmt/.n tJ 

~ [J'lpb dwUfwt/.hfi[! 1nbrzwt/In/un'l fJJpnLI[[! , npjt r/_pw (fJ'lPfi ) q11wfi9-

1lr11J I; <(nl"l'"'l JnJbfim-f1bpu1wrnLpm4fri/i wfi9•u~ 'iiw11w"{wp{)i 4nnp

•if:hwmfihpn1[ '1frwq.pwJf! t 11[. 122-n,J efi11.\wfintp mhu.pntt/. php1[w& ~ 4e

t11 ('f'Jwfi "lrn9bufr tf.pw Jwfuut/_nrz w J_fuwmwfi-1!/r '1fiwq.rwJf!t 

l•fir,{il[wmn11w1/rfi fJJpnLl[fr wnwY19p/1 t/rw wJpw91[w 1
) bfi miupph::i 

mrwJwq.Hpfi ( tf"-l!l'' J/1'1./rfi k Jb~) bpLp if1n4wfifrt[fibp ( U.b' u 114. 121 }t 

'l · w1w~ WJfi pw~1[1fi fJb frh11fi~w~t1(l/r fJJpnLlff! ll''l."'l ij1n4wfifir/_f1bpfr9 npft 

1/r1111 ~ q.mfi1[11uJ [Wf'f! • l[umw9q/1 . '1fiwq.pw.I/1 iw1/i[! [!llm wpu9{i,,fibpfi 

111riwfi9pfr1 fru/1 qpw .\bmliwfiw11l lftftnt/tri./ut/./i 111wpnLpwl[fi Jzwf[Jwfl tf.pw 

<1wfuut/.n'£ wzfuu1 mwfi.[!.fi Wf' Ln,W,;LUjmllll_ fb'1fr4wmnpU1Jffl 'ffriJJq(tUIJf Jw

J[f<pbu{!t Umw9tf.wJ '1frwq.rwJ.fibpnt/. lfmrJwfi wzfuwu1Wfi.[![! npnzbinL t:w

Jwp wfi{pwefbz1n }; ntfibflwl Jwuzmwp [!Um fl wnwflgpfi np[! lfwpnfl_ ~ 
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"l'"Z~bl /rip wnwL9/!wJpL urb'lwifinfuJwJF It fo1''1fr~wurnpw1foL {1JpnL4/r ; 
t.,•wJw"{wurwufuwf.t u1ururJwJp1 PLf19 foL'1fo4wurn'{rw1frf.t pJpnL~/tf.t ifin- , 

f.1wf.t9Jwf.t /Jfot/.t! pflnL/Jwq.pn'l q.npJw4fosl! 4wr'1tfo { npnzl'l .t;hurb.Jwl 
'UJ fJ w M.1.ni/_' 

r.dn 
(l=--, 

h1 
npur/,'l n-p f.tbp"(W{'nLpw4foz.p bwflwll(wp.t;L { wn.u.iflg1wJffl' lfL'l'ln1./J1wJ/l, 

hi-p' P!P urb'lwtftnfuJwfJ JbJn'-/JJnLH wn.w1'9p.w1foL nL'l'l"'-P1wJp, 
µ. -L' wpwq.nL/J1wL q.npJw4fo9l! (1'1w1JwLw4wL Lzw1')t 

flwntJwflp wflt/_wfl .lfFSflP-fr 4n~uurpn1.49fow1f int/_Jwl IJWf'.f!P bpb' 

mwppbp i/in4w1'frt/_Lbpfo 'l-b''JP-ntJ wpwqniP1w1' q.11pJw4fsUrl! IJ'"Jg J,1.J 
ur11t/_wJ uurnpli.t 

l>'i.tH..,.,.,l'.,.lfr\ fhlpru.ft.fr ofonft.•'bfu/'Ur • • • • • • • UU ll'frf}"li tf>n(!l' 

11.r•ynLflJw\ 'l"l''huft.frfl • • • • • • • • • • • • • • 0
1
88 1,23 2,13 

100 

j00 

1,()0 

Joo 

J1JO 

100 

'f' ,, 
/.~ 

./. ~ 
/.~ 

w 
# 

ll 
20 

l.~. 123. Umntqw6zm.In:& qrw~p~ 

Uf'"[''1Lrw4fr s .f!"'llh! k wr 111 -
'f"Lfil1w'il IL 'l"rdw49p91 llwu-
2urwp[! ~wrbtfr I; t:.wz1/bl 
t:.bmklwl pw'bwd.1.,,,1_' 

1 
rn=--· -: 

s. fl 
'1mpJw'b w2fuwmw'b.[!{! ~w

rbtfr I; r.w21_bt t:.bur£1url pw
'ilwd./, m/_' 

A=F · K~·r·, 

nptnb'f_ F-e 7-PW'l:r"'"" J'w~b
pbu'b I;, -UU.1-n'I_, 

Kt••r· -!!' ~mr.!w'h wz

'1urpJwfi wzfuwurwLp.fo Jwuzmwpe (Kt~r - ) 
J"'l pwLwd.li.ni[' 

fuw111w'h.efr .!wu2mwpe: 

.t;wzt/_wpf[t/_miJ t ~hmu-

2n · n 
Kt .. r ·=----

1i ·RS 
'>frwqpwJfo Jw4hphuf! npnzt/_ntJ { Jw4hphuwz.w1/tfi (H.'12Hlll'llerp) 

oq1'n1.P1wJp 4wlf .,wnw4ntufo l/folfoJhmpbpfo Pt/.fo .t;wztfwr4nt/_t '>fowq-
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JOO 1:--...----.-----,.---:----, 

zoo ~1----+-----r-----i 

I 10 ,, 
\1 ~. 124. IJ'nJbump q,n1pup11Iwu '}pwqrw1I~ &lm11wrnt

rmlih&hr}i fiwqwfw~mnq '-'lwrmrmlr uzw~b1nt l)lnqfntd 

pwJfr -:wzt/_w_n4Jw/J 7uu1p.r.tJ wL-:pw- A 
Jhzm t .t;wzt/_fo wn.Lht Jfrw1fi w1f.t Jw- z ---,----,--y---, 
4bphuf!, npL eL4LniJ ( 4mpJwL wz-

60
1--.Jlr--+--t---t 

fuwurwflp.foL (00 q.Jp9 '1h11f fo d.wfu}' 

puy WJL Jw4bpbuf!, npf! Jwfuut/_niJ t +Dl--+-~--t--1 
zifoJw,1.J tfpw (00 q.Jfr9 '1h11ffo wp_) ~wz

t[wp4fo Jby_ z.fr JurLntJ (L4 . 1.32 )1 
/J.1.J-:pwd-hzur { L4w1nf niLbLwl, np ,, 

t/_bpli.niJ zwpwqpi/_wJ 1!hpn,,nt/_ 4w

mwrifn'l wzfuwmwLp.f! .t;wzt/_wpyt/_ntJ t 
ufowifl urt/.1wl -:wt/_wp.wJnifo Jby_ l/ur:Ln'l 
(60, 30 4 10%) wn.wLd.fofi fihpll(wpni

pw4frz.Lhpfo t/_pw wzfuwmwfrp.fo Fwzfu

J wL G.zrnrn/J JWL q.Lw-:wutJ wL -:wJ wpt 

t\. 125. ltmrJmt w2Juwmwtf~ hrhf 

r.bruiwrnu·mqhlibrp liwJmr 

nl"l'"'l JnJbLmfo t/_pw UIJl q.npJnLLbpfr, orfoLw4 : d, /._, a: '( • <p 
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/, wu~1, wq'fb9n<flJnLhf! ttLw.t;wm<[_1111J t um11LtfwC.zmJwu 'l-f'w:/•/rl/n</. 

(liq . 123) npnz</.n'l nlnf'n'l J111lbumjr Jb ch1Lf/JwJp t 

'blj . 124-nji._J pbpt/_wJ H UhpUfwpnipwlffiiubpjr t;w<[_wpwJ-111.111.f. ''lw

/1/IL{'WI/ .\whb['!L .\bmb.u1~1pn<[_ 11mw9<[_u1~ 'lP""ll'wJfibpf!t 11.1'1 '}fllll/{'WJ

Lbpfi wt/_JJ..UlLbl'nt/_ Jwlfh11b11e t;w z qwp~t/_niJ t J.1F-nt/_, WUfU.. ljmpJwu wz-

/•1wmwfi.p[!' qC}..utf-nt/_, wamt/_blwlf:1HJh nlnf''"'l JnJbuinUbpf! q<J..ulf-nf 
<,'w1_w11u1J11t/1 J/,2 Jm ~lfl'l J11LJ1Wj>WbLJn1p 'i.Jbp"{tu{'111f1Wlfflfr t,'wJwf', fhl

''tbu Lwb. f"'l"l' Lpb.p hbpu[ll.l(llr l {'tul//rz_'iibp/1 ljmpJwu 'f"LJ/.Uf'/.U1fif1 wz/uw

mwlip[! t <PnpJ.lr/• wp'fJ " 'hphlpf! Lz1[niJ M1 JG 11, p wrclwum'lf'"'{J1wfi 

1lLy_1 

fJ,J'l- w rd w'iiwqrrr1Lf11wh 1.nt/_1wtUb1r1u[ ljmnn19t/_ w~ t ul1 . 125-mJ pb11-

1/ 111 J ljwfu1{wJn1/11nifie: 

·--1· 7lr"r 'bhr"L"'l'"'
l'"''ih.tbp[• nl"l""l 

~1L/rr1[Wft fH.~ ! ,/,.,f/i'iun'hbp{'._ 

l'"'~fri.'i1bl'fr j l1'l•uJ-m/ /, %-n<f 

i_IJl1•"['/!. 

I j 11jrn 
- ----'-

/J. (I & W ft IJJ 'f {' .• t p J n I. !r ,\_'; 11 J f 

brlre tlrt"'L"'l'"L 
L'"'~h. 'irl.l'fr ~"'l!.l'-
Jw'b w 2Juwmw'bl'l'. 
11 ' f.t1<f-u.j /,. % - noJ 

II l 111 
; 

{ . !Jw1/1bl ftU[IUfW('llL('W~flUbp/1 1:w1[wpwch1Ljr lj1ruump1nfftnf1t/_ tnwp

['f·['f! '1. P''l"ft mt/_1wlf1bpf! Lzbl jl;:; 11, w J..U(ldwumrlf'n<fJJwU Jb2i 8111pwpwf1-

<..r flL/1 lllU w lltl 'l u U1 w fi Ill J t u b f'Uf UJ (llH[IW 4/i J.Ub {' /1 ;; w<[_ w;wJ flL "- '1 /.UU1 w -

1rrwr 'irlj . 116-rnJ Lzw'iiwljt/_wJ f'"l"f' lllWl'{tbpfi wu ':pwdbzm lull/1flulfibp t 

!iuu/11lwu Wf''1Jt1<f1.p.ubrfi -':/1Jwh t/_pw ljwll1wf'n<J bu <[_bp[nuln1J /.J. l1u

:/1nul f!L'lni'bfrl Jwu/r tf pw mwppwl1wu L1mp/1i_ubpft fJ/it/_e' liwfin[w~ 11 

wlf11uftf,1'/1 pwfJLul/fi.9 Ii. purpHufrl Jwu/1 'f'"l'"f'Lbpft /Jt/_fr9 1 

2 2wif>bl b111'1./1 wf1.funtf1fil11p 1, x /.., 2 ljbwbp1nJ (lift . 117)1 

bin'1.{t whlfJ11L'iihbl'f' i_w1{1qn1J bf, JbpMuu1w~wfi UbpUfWJ!ntpwlffilfih-

1'/>9 Jblj/1 <[_pw {fllj. 116 l..t 117 )1 
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fl,,,+.r,,, '!, ~ f,,,.l!. • • • • • • • • • • 

fJ,,.L.r ri w'i,~l"''i' .tH nLPJ""'ul!. • • 

x 

3 . firnzbl ljwpJwu wzfuwmwupft puiftWl/f!' ljw/ut/_wr} 'i.Jbpt'fW('nl• 

/IWl/fJ..ll <wJwp/19, /.., ljwanLgbf ljmpJwfi mz/uwmwhp-fibpUjtuf111{1Wff lf.,zjr 

J(, ljwjut/_wJ 111fJJnLUU wpww.t;w1mn'l 'l-f'w!pfilj { wptlwUW'f{'nLfJJllLh N 11, r-)1 

4, flrnzhl 'iJbpt1/Wf'nLf'WlfflP mpwJw'l-J.ft wq'fb9nLfJJnLfif! M.1= f(d) 

"f"f'"'l JnJLhwjr JUnt/JJ~U <[_pw 1 ll11 1fo111If1 if1nptlbpfi ljwmwrJwu <w
Jwp brl•p mwppbp mpwJw'l-J.Lp ntfib9n'l. (d=12 , 14 /, 16 liil) J/,./!lfiw 

! wlfw'ii Uh[lUfW{'lllf'WlffilUbpn</. wu-':pwclbzm t i!zwlfkl 1JJW(lt1Lf'/.Ulf1 fTJw

f"' Lf'W,{{! JzwljntJ /;f, Uft1'lUfWU1b fiw/utuUfWUI('WUUJt/_tu~pfi bpb[! 'fWJL/t

~ nf/l[tuJ wu9phpntJ1 </JnpJ.bpft Wf''fJIT<hf!Ubf'f! 'ff'WU9bl, {1ftlll/bu 9nLJ9 t 
111rt/_wJ ·umnpb.1 

1,brul"'l'"LJ'"'~Plfr "'I'"'.r,.,.,.r,)l!. J,r_,,1 
/ll"l''"l 1/nJL'r,ml!.' M.1, l1'\-uJ-n1 

11hrmt/_, ljwanl!.9b£ w 1 '1 ljw/u1_ wttmfJ1nLfip1 

.J • /Jl'nzl.L bml..tfi w'blftw"il 

,f b J m.{<J Jw'b w 'l.'I b 9 nL [ii ! nL 'ii I! 9-M;:;. 
M.1= f(1) "Lnl'"'l J'nJL'i.."'/' 

<f.l'"" 11.n 1/•npakpfi t1wmwpJ'w'b 

;,,uJ Wfl w'i.. C.pwd·b zw I; J' 2.wlf LL 

J'f.W('flL('W~ lllWf'f'br bmUjr m"iJ

frftlL'b"iJbp 1n'bb9n'l ( 'J.=2,5 i..100) 

J'b.eb'bwt1ul{w'i.. 'i,/,f'"l.Wf'tlLf'wlfh_

'i,bpn<f.i ll.n 1fimlf1 <f.rnpaL·rl! ljw

"""l'blft" flLwywJ. l'nl"I' qnp-

' ,i 

14 16 

,) n'b'bLJ'l! "l.bui.[! I; 1/ftwmbuw~ 

Lf1'bL'i, , qlmpm11wlfe Jzru~n,_J' 

f,'i, "l.n'l"I."""/,· 'bw/um"1.w11t
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IJll1Ul2_WbntJ t zwm pwpJ.p 2_/, pJ WU lflfthwfi ( J 500" c L_ w{blfr )1 {f zwfti/__w.J

J wftbpUtttJ{1nLU p_hpJwumfr'b.wlie <wufiniJ t 700-1000° C, ti{'[! wnwp_ ~ 

plpnuf Jwfthpuni1fJ/r wJpniJ "- 'l-'bm1u11'hpfr /unmw'iit 
llbft ->wmfrftni/__ ftmpif__n'l mwzh'lft ->wumru/Jini1'[! ~wq_J111J f, Jfrqpn-
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1'/1 mwu'iilpnptfw4wf_, Jwup (0,1-0,3 dq)1 IJ.J11-'-'1Pu/. lhwzlsqLlipf. ilft 
1fwu1' w1pif.mJ t pwpJ.p p_hpJwumfr'b.wfintJ, J/,,J- .Jwufi tt ·:hnwf_,nul (

-:ni/__wghn'l ->b'lnift/r ->bltl, Jft Jwue ifwftnul t {'l:ftwu~wt/_wnwftft d-wqnurfr

Lbp[! "- pflwg'iiniJ WJU t flfJwgw<t (<r:'b.wpl-l{wftwlw<tJ.J) {'lftwuqwi/__w11wq'ii 

1uHpwJhzur ~ ((uph[JJJ w1ufr'ii11'ii' ->hnw91'h1 ppwgw.J- zbpur[! /;_ pw9h1 bnp 

ftmpnll_ {wurfrftHpt l'lqwuqwi/__wnwft'iihp'e upi/_rnJ h'ii . wlJwuni/__' un11-wJfr 

lni.J-ntJfJnit[ wnwur {ni/__w9Jw1' 1-l{WJJwf_,'iihpntJ ftwJ J_np · l-l{WJUw1'1'f.pn1J' 

1ui/__ htfr ftwpitp qwUfwq9w1'JnL{J ni1'h9nll_ up nil_ { 'Lftwuqwi/__wnwft1'b/lni/__t 

PwpJ.p wpmw'}pn1J.wftw'iint{1Jntb "- pwpJ.pn{',wq JwqhpUnLJP Ulflw

~JWfnL {wJwp npnzfrl 1'zw'iiwftn1fJJt1L1' ni1ifr "11.ftwuftwi/_wnwftft 'b.frzur ef_,m

P"'fl Jn'-1'[!t 2.'lft wuft wt/_ wnw ft fr e'iim pni{J JW1' i/__ h pwpb p J"'l npnz mbqhft 111_

p 1m1'1'hp phpt/_ w.J- h'ii W'[JnLuwft 6-ntJ t 

tf bph1'wzfruwftw'ii qnp.J-wpw1'1'hpfr pwq_JwJJw i/•npJ.£! fJniJL t urw-

11l"l' r.q4n1..J ~"'l'P r,'l~n1..J 'Unft~ ''l~"LJ 
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9tl 
rr1u:-iq1r 

lf,nmrmJqmr i/Jqq1llfmilmpm:, JqdJmw i/Jqlf,il1lfJub uf1uF'lm7L!r LuGn1u 

( 1f,1Fm tJ 1f,t/fmwi/1q7md ''lm7m71/rmJq7) eJrnFlf,mG7mlnm7 JqilJmm 11 ( 9l 

11 08 '00?. ilq1uiffwqfm71/mm!r) 1f,7UFeJ1uqFm71/wm!r JqJJmw 1qJmwm'1 

ilq1µif'l1utjm7mhJu6m:, '!mrJm111m7 i/illf,mwmnfl'(l 

dmn LuGqq1u J91jim7 pp !JI XOOI XOO'G fmp111nmJmmln Gi/111mln 

-Luln 'li/Fmil4fJub lf,ui/G71uJ111nqu7 1q7L!r 1 wlqpmJ!rlf,m ,7m'li/Jo 

1pu7m't 

-1/Jo 1/1' il1f,97Jmlf,qil m-i iJ'fhmd1U1f,d qm7m7if'lnf!fw i/7m11mpm7nm7L:1 

11111bm7 71 7mvmpm7nm7L:, 'mpqnfn lf,mp7b!r 1qJmlJil 1 mlqpmJ!r'!tn 

Jmrm:, 'l,mp7mlp ifJqq1m111n :ilp1uphmq .J:.ihmehu';ld 'Jm~m~tf'Jnf1m 
qqmum'Jtmqnm~h9 "I. 1Jmqquudqr 9mrdmJm9il qrmpqn{n ';lmp~h( 

1pup1uGmpu!r 111mvm i r1upJmurm7 Jpmnm11 

f!fl' ilp1u7L:, Jmpm!r w1mqm111n Jn1murqli 7mJuJyJmd i/lqp'(J ·9 

1Jm pm:-'lmr7mlrm1Jbdq /1 
i/e/f11171J77mp 'lf,mp7L:, J11Jilmp ,ilJqq7mumpm7nm7L:, 71/wm!rmJlf,mp 
1
Jmrm!r 'lmr7L:; 'lm7mqnfmq ''Jmr7L:, wi/lnu7 1eJFrn71J77mr i/1mm7li 

qq p1upumJi/'1 ilJ7~7mvmpm7nm7L:;, 7•/mm>mJulufl( :JJn7mvmpm7nm'1 

-Lil:, 71/wm!rmillf,mp qmif 'rt,q '1,m7mLuJhmmJm i/1q]rm qilq1J7mumpm7nml1 

-Lil!>-71/urm:,mJulunf ruJ''l'liJml'Fmln Jmnm]rm:, Julud fmBmlf,JI ·g 

1il7mumpm7nm7L!r i/'li/1 j ilmqln 71ui/1w,P i/1qpm 

1f,"'il1f,Fm 'pudqfml i/7mumpm7nm7L:, ilr11JG1uwmr i f'll' 'Imildl/ .,,. 

:Jmpm!r lf,mJ'7L!r 1qvmJ'f7 1 durqln Jqlf,7m11mpm7nm71,!-

711Jljinr,P i/1qpm l(,milqFm •ilq1uFeJu111lu7 ifGuurnm:, :, f'll' qmifJIJ ·e 
:r11uillnqli 'lmr7L:, 'Ji/<fJq'I 71 e]Jm:, lf,md 

"I M111ji i/lqpm 1~ur7murq117 7161/r i/1mw7h 71 i/7mumpm7nm7L!r JJq 'rwif 
-fuqL 1~m11'1L:;, qi/ilmmJm Ju17 qmd 'Jq'1,7mvmpm7nm7b:, 7wt/imtfa 1/1 

-r;]rm lqumJi/7 ! ilurqln J'1Uil/nqh qmr7b:, 'li/ifiln 'nqlnm7wm:, '11 1eJJm7 

1'lq('J11hm1n/J(} 1 ilwqlr1 7mumpm7nm7L:, l11utfamt/1 if1qpm lf,millf,fm 17161/1' 

i/lmwqh Luf7L:, 71 i/7m11mpm7nm7L:, J1117mm'Ju7 1 f!fl' qmi/Jl/ ·i 
i(]rueJ1uFqmG7mmm7 lf,mfeJwJfJm7 1f,i/6ifp 71 JfJm7) 

J9q7mum]rm'1nm7L:, JfJm7 JmJmmml''ll'm~ 71 JfJm7 1q11mJi/7 1 mlqp 

-mJ!rlf,m Jmpm:, qmp7L:, i/qwbJU7 Lf.uG'f'T,1u 'I1uFf]1uJfJm7 Ju]rmifp OOl 

qH 11 i/J91f,mmlnbuln fm]rnfp7 7n1 '(puf11uF'ImB7mlnm7 71utjimt/i) Jn 

-7m11mpm7nm7L> 71ut/imlji 1qumJi/7 1 111lqpmJ:,qm Jmpm:, 'lmr7L:, i/Jq1! 

·lmwqh (f9-09=')~'H) fmp111nmJwmln Gi/dqlf,mmlnLulr1 fmJrn/JJ •1 

tilJn'lm7mJmJmlf,flf,m:. 

Pmf t]mq:, 1q7Jti16mum Jmrm:, 1f,mFeJ11JJ111qil 1Jn'1m11mpm7nm7L:, 111/I 



6tl 

-qp Ju •mJp 11!.mJ 11Fm lnyJmb 1J1uFfilUJbmZw 7 urZqpmJ!>-'J'(J 

til'J,'luFfi1uf'U' 11mFf.!-.uGIJmJ7J 

-mJm~ 
zd 
Ad1qZuJu '/ urZqpmJ~'lm '8i/'!.mJu 18mtJ tilpwuruhmurq~ 'J,ml'{/ 

--.u8qlihm i/Jn1pulfi1u1Jurm~ 11m1Jm1Ji/11mnfqp (1J1ub1U7 71 urmlnl111ln fmJrnf/'7 

'urmlnLuln f'mJrnf p) 1fi1uF'!. L.u JrlJmlf' mi!p 1piu 11m pJurlJ z d 71m1J, nqln71!.1 

ml'qnln 4.rqptcr hnbbm p1111lnqb 'Jmp~hg il.rm7 "i:!:I ·~'\ 

~ 'fl 

6
d' 6 

d 

(J)!=z d 71 (s)!=zd ,'!.i1'!.1nlm •i/p-,uuru"bmurq~ 1Jmlfi1uBqu"bm 11mp8-,uurml' 

71 1JmFfi1uJunf 11mrJ1111J mi!p 1p111 IJml'Jurq pwdGmfi'Jil 11mp1JL~ 7 11Ji/u 

•tJilnJ Ju]rmnf1b IJm'Jmf'mp 11mpJm111mlJ i/nmp uJuJIJJq 1il11m111mnfZ11 

1urml'!/l'm~ IJmrGmJdui/> IJmTfi-rubmJm 'JITTJ' 

•llfilutlr. ti)/\. 7 f'1111JmJdui/> 71 urml'!/J'm~ il11mp8mfqp 11mTfiwJunf 'JmpJurlj 

l 7/ 'Jmpfi1uurmf' S 7 f'Wy_m 'Jf'lU z d Ju ''J 1qpurmurnm~ mJp IJmJ'i/.'/ 

1FmlJ1ur1Jm1lln i/Jn1JmJmfift11b 71 ifJ!J'J'I1uF.eJ1uuru"bmurq~ '!.mlJmnqs 

11Jm11 

-mprnp 1Jm!'IJ1'::-1'J1ulnu7 ,O't 71 1Jm11mpmp IJmplJb!>-i/urmlnbuln fmJrnJI'? 

,I't '1Jm11m l'"'P 'Im rlJL!>-i/Jn111mlnLuln fmJrnf I' ,~' ~ = tfJ L'lurJ u 

' J.. ' d z ·kt ~g·ol · t LI=xl · :)= d 

,]ru71vm'JmJ 1mF71mq~ '/ rwplJJm]rlm~ ilp1u 1m181Jqb1Jms 

8tl 

tpmb11m c-g' l ~ fl/I' 

Bifp'u 1m1B1Jqb1Jmur ilp1u 'Ji/fmbpmuml piudlnqu 'JmplJb~ Ju •1qJmrm~ 

? 11qJmlJ 1JqJu1JmlJm1JfJll'b :G1J!f'J'Jmpfmln 'JmplJb~ 'J fmpnfmlJ il1J1uTIJ 

-1uGIJmJqJmJm~ BIJmJ-1.J 17 fl/I' 11q]rm Jruq.m7 ZuJu B1piu 1m1BIJqb 

-'!.mur il.pw Ad '!..1lmbJrmumZ Ju •1111mm -1 Gl-.uG il'!.wlgwurubmmq~ </lmlJ 

-1J'm'!.1-£ f!.mplJL'; :i/81-.ult'!.m"J 1Jpnf '!.11m1r/ -1 p-.uJrlJJmJrZm"J 1Jqp-.u zd 71 

.<d mn:J 1ilJq'!.-£JuLLw i/Gu'!.'l'J 71 iJ'!.mLqn 1Gumnm';t '!.If r1u"1i7JmJrZm'J 

r/.p-ru Ad ur11;, 1il.p-.u Ad '!.11mLJrmum"l -1 n11mur mJJr 1il'B'!.mum !.. '!.m</B 

-IJqFuJ/11 1p1u ~ IJ1fmJml'-ru'b zi/'J-,uf£i"JUJu"b~ ~u]rnnfmf mJ]r 'Jml'G-ruurml' 

~ r111JrlJJm]rlm~ r/Ju urnil •i/p1u xd 1Jmp81uurmr 7 n11mur mJ]r 1ilBIJmum 

X 1Jm18'1'1fuJ/n 1p111 ~ 1J1fmJmp1u'b 1i/GF1ub'Jm~ Lu]ru~mlnm 'Jf'1upJmZ 

-mLqur 1/1JmLqn 1Buurnm~ 71 illJlUT fi1uJ rm 1 p"b11Jm nf qp 'Jm pur urln 11mur 

-9/J • ilur'J111'"1' Lutl\u1u r/IJmum pmlJnmlJL~ 'J!/ p111 ]rlJJm JrZm ~ 1p1u 1m1B1Jqb 

•IJmm ur11il •Mm 18mt1 tmJ]r 'Jmrururln 11murqu 71 1nqGuJln IJmpJurlJ ? 
f'l"f"n/"'f' i/Ju 'il1J1ufeJ1uJuh~ 1ur1Jti'81 'J p1u]rlJJm]rZm~ mJ]r 'Jml'1~ </p111 

-bTYJ 1ilp1u id 1m181J'lb'!.mur 'J n11mm 'Jm1GIJqfuJln 1p1u ~ mJ]r 1ilB1Jm11m 

z '1J11Jmumpm1Jnm1JL~ 7 r111JruJuLm~ B11murqu iJJu •ilpiu ~ 1J1fm1/ 

·mr•ub ? f'1U1Jm6mum n11qJmurmlJ p1uJurlJ Jru1Jm11m]rm1Jnm1Jb7 tp~uclln7'1 

IJml'IJh:r dJm~ 'Jmpqnfn 'Jml'u"bm 1Jqpw fmpJur 7 Gf1uG p-.u-gc; ·IJfJ. 

'l.'fi'1'1-t.U.fl!\Jl 'l.llJlS UollS!\( •lll1lti'1Jl'fi'\'1-1.. 'l.'fiJllt),( 

til1J1'Jmnf'll' pmlJ ilnunfmnmu buJm]r 

il'1J1urlnmJmln JuurmJuJm1 7 p-.uuJubm~ '!.1Jnbu11mmu 11Jqq.m7 11Jm11 

-mJrmlJ11mlJL~ IJm'Jmpmp 1u1qJ'!1urmlJ ilnmp uJuJIJJq 1il1JmurmnfZYJ 

:qdr/JI os=""') /\. ,iJ'!..,,,ltJwlt 

-mJm 1I,mumJrmI,nmlJL'; 'c:JlJl/-blt or="fo ,1-t I,mn1111Lm urnil il'!.m!'"Jmn 

'JmTfi-.uJrm 1l11J11111iulJmJurlJq1~ t()I) 1JmlJmlJ11'mJqlJ ,ileJiuf1JmBIJmlnml1 

71 I W ,J'J1uf eJ1uJfJm1J '? Of il1J1uf £i1u'!.FmlJ1urm ~ 1Ju 'il£i1ul1Jm1Jb~ ( €) 
l.r1j1UJuqmJur1Jq11 'Jl/. rwJur'JJ 'p1udlnqu 'Jm rlJu~ fiJm~ ( Jm rm~ 1urmln 

-1'uht fm pnf I' 1nudlnqu 1mFJr S :ilfiwl'J 11murq-b bu JrlJmZ I' Jru1num 1JrZm:, 

.if-9 IJmniuT.Lm urnil 1qJur1Jil IJIJmJu 1£/wf'JmGIJmlnmlJ 71 illJ7Uf£11uJfJmlJ 

· 'il'l1ulfiw'lfmlJ1urm~ •J£f1uf1Jm1Jb7 11-11 IJmn1ufLm urnil 1qJur'J,il 1JJq1/1 

-m7 71 illJmZIJ mJ'J 
1
ilr1u1Jmp'Jm 11JmumpmlJnmlJb7 1il'!.1uf£1111Jbm1JmfJm 

d 'U fl{ 1nBmJ1 '81Jq1J1mF]tur urZqpmJ~'!.m Jru1q]rurbo 1ilJn1mFJrur Jul 

-uJ LuJ11JmJq]r IJ1clfmJr'J1Z 1qlJBurp 6qp 1Jmf£iwJbm1JmvJm m 'ti fl{ 

t( lE I 71 OE l •IJ'J) 'Jm pqnfn 'JmpJurlJ 11J1urm~ 11Jmum]rm1Jnm1Jb~ 11 
1JmrqnJn 1J1fmil'1J1udb1Jn ''lml'IJL~ flJm~ p-.udlnq-b 1mf]rur •1qJqqurm/JJ tG</'1¥ 

'fJm,,.9u Lu]rlJmZI' ]ru,1qlJ1'1 ,mrqn/n 'JmrlJL;,-mZqpmJ~'Jm 1qJur'!.J 



UJWll_ut ;;wm 9npt}ppfibpn1_ qmpJw'i.i J/rfn9nl[_ WJL mbuwqfr JzwqmJ'bbpfr 

clwJwfiwq , f!b'l'>wqwnw~(! , mwfigh'ii9frwl Pzntd(! Jfrzm Jht}- t 2wnwi[qw-

1fr"i. Py niclfr9 h JfrwJfi qmpfrlfr Ll'fri/. ppw9Jw'i.i 'lblJ/pn•LJ W'l_'f"''l qmpJwfi 

niclhpf! '>11.1i/_wuwp bfi (Px= Py=Pz); 
'liq . 133-nLJ 9nLJB t mpl{_wt} '>qqJwil '1/rfiwJfrqw1{1 '>bmwq_nurJw'ii 

~wJwfip(! t '1w1wbpf! pwll_qw9wt} t '>wpp '>q~frl '>wumn9fr9 h f(urpuwb Px, 
Py k Pz hf1.h.p pwrzw'll'Pl nLcJhpfr lwtfiuwfi 'lfr'iiwJnJburpfr9 1 

lflnrO.brp wnw~~f.. ubrpwG: <PnpJ.hpfr wn.uqfril uhpfrutJnLJ {liu:wqnur

t/rwf t qurpJwil funflfllPJUlb W'l.'fb9ntfJJnLbf! znzwt{inq Pi ntcl/r i/_pw '>[!qf(

JwL 'lbll/1niJ' Pz=f(t)1 <Pnf1dbp[! ql11mwpi/_ntJ bfi qurpJwb funpntPJwfi 

J. npu U1ut(lpbf' W(lefbpfihpfr 'ff;IJ//!nLlf' t i= 0 ,0 J Utl 1 b = 0 ,{J5 tltl 1 

b=0,1 Ju LL t 4= 0 ,1 5 JJ' s= 0 ,06 JJ ubqwilfr Jbf( £!bfJw9fr '>wJwp 

<:wuurwmntb Jwmni9Jwi1 , V , ,1 ~ =28 ii!tJ.r~ fturrJwfr w11wgn tP1wfi h. 

V2f-..~ .= '1,5 J }rmqb 11-hurw1fr qmpJwb wpwgnLPJwfi 'lhUfptriJ1 U'zwqnLJf! 

qwurwpi/_niJ ~ 250 X 25 X 75 JJ lw1frbp ni'iib9n'I_ '>ll_~wuf(wz/.wnwf(nq, l"f' 

:w1JwilfihpniJ1 lqf(i/_nll_ 'lhmw1fr bJnip{! lJfui/_wt} J.l(nll_"(WUJ 50 ti 

),4. l:J:! . ..! q~1fwu 'l~uwJ~l\w!~ fibu1wqnm1fwu l1mp utl" . 

1- ~'1./i~n'l. uwi. { '1h"'wl) , 2-<'l.JiwzNw!J , 3-'lfo'iuuJn iff..,,1,, 

4-JimrJsu!J (P, , Py. Pz) nul hrfo l/l'sufi9Jwf, ""'l'I 

<Pnpal1wqwL Ul(l'fJ"Lfipfihp(! '1-l'P wnfibl M 12, q wpdw~u;q.{'nt{JJll.Jb 
J'1z.a 
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Pwsfr UlJ'f' npnzi/_nLJ t Jzwqi/_nq 'iiJnLP/r ( lJfui/_w~ 11/"'l'-'lwur 50 h 

J fr tfr'ii qwpupnL{J 1wfi lnLgnLfi ) J bfu wfifrf[w q wfi '> wm q ntfJ JnLb'iibpfr w q_

'1h sn~P JnLb(! I IJ.1u t{inpJ.hpfr wp'fJ"Wf!'iib(lf! finLJfill/bu '1-l'P b'ii wn.'iii/_ntJ 

.";-,;; 12, q wpJ.wfiwlf-(111lp JWfi J bt_t 'l-burwlfr 'ii Jn LP fr p'iintfJUllffl'/! mpi/_ w.t t 
]1-i 12, p wpJ.wfiwgpnL{J 1wfi J bt_t 

}/, 12 , q wpJ.w'i.iwgpnLfJ JWfi mi/_1wlfibpnr/. qnnp'ffr'iiwm'i.ibpfr qpq'iiwqfr 

l"'fUlf'frPJwqwfi ufrumbJntJ qwnnL9'[n-.J t f(mpJw'ii funpntPJw'ii h pz 
f(mpJwfi nulfr Jfrfu qwfui/_w.tnLPJnLfi(! {fiq . 134)1 IJ.pu9fru'iibpfr wnw'ii9[!p 

1[pw 'mbqw'l(li/.w.t- bf, qmpJwfi funpl1l{Jjw'ii wprlbpfibpf!1 fruit '-l"lfr'iiwin- . 

ilhpfr wnw'ii9pfr i/_pw' p z ~mpJwfi znzwif111q nulf!t ' 
tPnpJ.fiwf(wfi qhurbprti/. mwpi/_w.t- t Jfr nuzfrq , np'ii wpmw'>w11nmJ t 

p z=f(t) y_mfut/_w.tnt.[ilJnL'ii/!1 Pz ~f.. 

.'h,, .. "i.y8 fi11'itU1£ ";. m.rzfi'll!. mU1p-

4_nu1 : 1;CU1 J'ii"ib u , np P"L"r 
~bmbp/! qm'ittf_b'i.J "'-'l.P'lP 

11 
A 

a,\~ -
11tt..,... -

. -i.. ..... 

, ........ 

bpy11L qn'lhpp. r/rm J nurm • 

t/_nptu"/bu (.,Ult/_UluW pml_m4' 

l[UIJ nL'l_pll_p hp~nL ~"'l'lhf'p 

•Ir"' 11UJ'it1_h"i. t.. wif""''"P 
r; luu11q n p 1n/il J m'i.J'ii hp p t/_t""' 

G{ilb n11hl; qb111 q111'iit/_n11/ I; 

11 
10 
8 
1 
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~ 

... \ . 
i-----11. ' ::.. 

~7 

~ 
•V 

J 
D.dl 

-/ 

0.4l Q.DJ QO~ 0.06 IJ68 D.I fl.158,1 t tf,/ 

nL'lP'lP9 J:.bn.m.1 "'"I"' t:.wJw- b r, h~. 134. 'ltmr1lwt junrn1r.1wt wq'} 9n'r J"' r 
Uf'"'""'"/uUl'ii 1/rnpa/! "ibu•.J! p 7. 11u1rJwli ntdp tJ.ru• 

I; ~p~'iikl' fluJ/1111! "lb"'.[! I; 
~UIUJIU('t/_/r nl_ "l"''fllllli .j!IU'i.J i_ fl('ll .pnpa'iimqm"i. ~b11111J/t nf',/!"''j, 2_ Ulll1 h'i.J 

~bmhre , U1J'it./!111'ii ,,,1_btfr ~2. 'l:l'fru1 ¥tfr'iip '"l''l!"''ii.f!f! 1 

Pz -/r L. t-/r Jpf h nprtzi/_w J qwfur/_w.tnLfJJnLfi(! ywph£fr ~ w11mw~wr 
mhl '>bmUJWl 9n1.9lw1pfi :/JnLfiq9frwJni/.' 

p ~c . so,7 . to .6 
z ~~r ' 

b-'it if.if.-m/ l_U1•/rt/_m.t- /:,auint/_w~';,bp b'j, )t 

Pw9fr 'f(IWkfr9, .M 12, q wpJ.wilwgpn iPJ"L'iifr9 npnzr/.niJ t Py t:."'-
P2 

;1wphpnLfJJnlbf!, np(! lJfui/_wJ U/"'l.IJ/Ulurp9 111wurpwum,fwt} 'lburwlfihpfr 

.<,' ll_qJ w'i.i 'll;U/l!"LJ f(wq_J niJ t J nur 1 ,33 1 J /ui/. wt} J.lf "'l'lfUllnf 9 J.l{WUJf'WJJtn

i/_ 11.1.}fibp/r '>wJwp' 1 ,52 h lnLq.nLbp9 J.l(Ulutpwuuri/_w.t-fihp/r '> wJJ.JJp' 1,21 

{ w'b'>pwclblur t 'i.iqwmfr nt.bhfiwt, np lJ fui/_ w.t, J fui/_w.t- 11/"'lll/ wmHpfr h 
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' 1 !U/111/mJ 
"fnll"'t""'' 50 28 7,5 0,6 o,cn 3,7 4,8 1,3 

2 0,05 8,6 11,6 1,35 

3 0,10 12,4 16,3 1,33 

4 <r,15 18,7 24,6 1,32 

28 I 7,5 I o.o I 0,05 I 9,5 114,41 

28 7,5 I o,5 I 0,05 II, l I 7 .41 1,21 

/IH'l-nLhfr ..;,,_qrfLJI! qwtnwpif.nLJ t Jfrk11r1LJL <'lqwuqwi/.wruuqni/_1 1.wJw

"fUltnUJu/uwfi fiJntP/r <'lqnt.Jfrg {burn <'lqwuquJif.wn.wqfi wHrwJb21n t 
url.L 1 

.Pnrlihrp hr~rnrq uhrpwG.: 1.b1nw'ln1ni/.ntJ t lnzwifn'l Pz niJfr i/.pw 

JwtnnL9Jwh "''l'1b9nt.PJntfif!, w1ufr1ipfi' P2 =f(s) qwfuif.wt)ntLPJnLfi/!1 ll.1'1 

rf•npA.bpf! qwtnwpi/.nt.J bh t =0 ,05 dd <wuurwtnntfi qurpJ wt funpn1/J 1wh 

Lt JwtnnL9Jwh bpbp inwppbp wpJbpfibpfr '1b"fpntJ' S1=0,02 dd, 
s2=0,4 dd b. S~ =0,8 dd {wu1nn9fr ub'lwlifr Jbq f!·liflw9fr <wJwpt bp

l'"P'1 Jw1nnL9Jwh Pi/.w1Jrfi wpJbpfi wfi<pwJbzur t if.bp9flbt Ni 12, CJ U1(1-

.i.whwq.pnLPJnLhfr9 ( ifinpA. 2 )1 9npu ifinpA./! pwif.mqwh t p z -Jt J.,_ S-/r 
J/tfk qw"fh wpurw{wJtnn~ !fimhbfrnhwl qwfuqwt)nt/Jtmhl! qwnnt.9b[nL 

..;wJwp1 Pw9fr qinpJwh /unpntf11mhfr9, WJU ubpfrwJ/r qrnpA.bpmJ ~wu

tnUltnnth qnpt)nflhbp bh <wJwpi/.nLJ ..;'l_qwuqwif.wnwqfr wpwq.n1/J1mhe 1 

'lbtnwtfr "fururJ wfi wpwqnt.P JnLhl!, ..;'lqwuqwi/.wnwq(! b. J lwqi/.nq 'lburwLJt 

f11n•P1! (lJ/ui/.litt) "fn'l"f"'"' 50 )1 1.'lqntJ(!, fr'bl"fbu Lwfunp11 ifin1pal1pmJ1 

~wurwpif.nul t lnp "f"'JJwhhbpntJ: l/urpJwh n.bJfrJI! k ..;b1nwq_n1nJwh 

1up'1Jnt&ptbpf! gpfr bh wnliif.mJ Ni 12, I} wpA.wfiwgpntflJwh Jbtt Ni 121 I} 

wpA.whwqpnLPJwh 1ni/.1w1hbpnif., fr'bl"fbu 1iwfunp11 11bl.l(pn1.J,. qw11m9if.mJ 
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~ P- f( S) 'ff'"'f>Mw~wfJ 4wfu./_wt)nL/IJlflhJ! (liq. 

{ <bmhiwl <wiJ.wuwplfLJ/!' 

Pz=Cl. sY-13,2. go.«, 

np1nluz C1-1! qml'Jwh ,,.iJfr wrJbph t. bpp s=l 

y-tg(t=0,44: 

lJurpJwh /unpnLPJnLh/rs h Jwurntgnt.J/rs ~urrJwfi m~/r ~w/uafw.!-nL
#11wh pwhwA.h[! qwrbt/r t hbp~w1w9hbt <b1nh1wL urhupni/. 
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26 7,5 

x-/r k y-/r wrJb,e'ilbre 'ilw/uo

t'".e nrnzqwJ- b'il, fru~ C2-e ~wrb1/r 
t" tpn'ilbt' l"Lt)btni/. Pz=Ctx l'.wsJw-

,/ 'iln.l'.w'ilnLr l'.w•lwuwp.!w'il uwrnL (! {! c 'l 

1'./un • 

p Pi y 
t' --2.., Pz=C1. - . s, 

C Ct•t 

,, l' "'b 'l./r s 
C =- Cp - 17,4 -35,2 

a SY 0,20,44 

0,2 0,05 4,8 

0,4 0,05 5,4 

0,6 0,05 6,8 

0,8 o,os 8,0 
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IIwurwpi/_w<t t;burw'l.nurnLPJnL'bHpfi Ii. '1"Lf'U phpi/_w<t p~'bwtl.bfi i/_hp

l'u<tmfil1m&fi9 qwphlfi I; h'l.l'"'qw9'bhl, np t:,,_qJw'b 11huunLJ quipJw'b /un

f''ILfilJnL'b'b wi/.hlfi Jb<t "''l.'1h9nLPJnL'b o,L'bfi, 11w'b JwurnL9nLJf!t Py zw
nwi/.'lwJJr'b nL<ff! 300/o-ni/. JU I; P2 nuffi!i· Jzwqi/.n'l. 'b1mP:fi Jhfllw&Jtqw

qw'b -:wuiqnL{JJnL'b'bbpfi (ob ~u11f HB) w'bJw'bp t:wJhJwur JUw'b111J I; 

qurrJw'b nufl!: 

1. flLumJ'bwufiphl t; ,,_qw'b1rnpb qnp<tfi111'hppt U.nwiw'lf'"''bl!fi'b t:wJw

"{UJurwufllw'b, bl'bhlni/. Jzwqi/.n'l. 11hur1ulfi .3.U.fi9 Ii. lwi/ibpfi9, p'burphl w11-

t:pwJ/;·zui t:q_qJw'b u.fubJ_w'b1 Swl qurpJw'b uiJubJw'b, fi'b'l·"lbu wi'b 9ni19 
I; urpi/_w<t 'bq 131-nLJ Ii. 'bq . 132-nLJt {pw9'bhl X.12, w "- N! 12, p wp

.3.w'b w qpnLP I m'b fib l' I! t 

2. IIwurwpbl t:,,_qJw'b 11/i'bwJfiqwJ/i t;burw'l.nuimfJJnL'b . 

LU) npnzht quipJw'b funpnLPJw'b Ul'l_'lh9nLfhnL'b[! quipJw'b znzw

i/1n'l nuf/i i/_pwt {pw9'bbl X. 12, q wptl.w'bwqpnLPJnL'bf!t U.1'1 wp.3.w'bwqpntc.

fl JW'b uii/.Jtut'bhpfi t;fiJw'b i/_pw qwnnt9bl qwfui/. w<tnLP JnL'bf!, fi'bl"I bu "'J'l 

!J"LJ!J I; uipi/_w<t 'bq. 135-nLJ, "- 'lnipu phphl t:wi/_wuwpnlJp' npnzblnif. C 
•"f'<t"'b/i ii. X uruuifib.w'bw9rf.LJS/i Pi/.wJfi'b wpcJhi'bhf'f! t flpnzhL Jzwqqr11z 
'bJn<P/i Jhfllw'bfiqwqw'b t;wU1qnifil1m&'bbpfi (ab q.,,,f HB, i.Jfui/.w,)- qwJ 

dfui/.w<t Uf."'l.Uf."'"'' t_nL.ymii) "''l.'1h9nifJ1ni'ite p 2 ~"'l'J""''it nttf/i 4-r"' ii. Py 
P.i 

~"' ptu p/,pwb n1.p / nLb f! I 

p) npnzb£ Jwurn L9JwfJ Ul'l_'lb9nifi/Jn<fl[! qurpJwfJ znzwt/tn'l_ 11LcJfi i/_pw t 

~1•w9'bhl X. 12, 'l wptl.w'b;:uqpn~fJ Jnl'b[!t U.111 wp.3.w'bwqpn~p JW'ii uri/_JWL

f1bpni/_ qwn.nL9hl qwfui/. w<tmp JnL'iif! , Ji'bi.Uflili 9"'J9 I; urpi/. wrt 'bq . 136-nLJ, 

It 11nLpu phpbl~P2=C1sY t:wi/_wuwpmJl!' npnzhtni/. C1 q.np<tw~9fi Ii. y 
wuur fi'bw'bw9nLJ9/i {Ji/. wJfi·'b wpcJb11'bhp[! t 

q.) 'f"Lf'U phpb£ p 2 =C2 · p: • Sy f!'b'lt;w'bni.p t:wi/_wuwpnLJ[!t 

3. 'f.plil t:wJwnnur h'U'wqw9nL/Jim& qwuiwpi/_wj w1fuwuiw'b'p J-w -

up Lt 
·~ .. : .. -. 

U.nw2wpw'li 

r,L'l~"'Lntp JbfJn'l"'fiw'li funp~" 'f''l'libp 1wpnpwmnp wzfuw.,,wlJp'libpfa t/_bpw -

pbf'J"'L (/>. "l . SpbmJwf1nt/_ ) 

U.z]uunnwf.f ,J\1 1: l.Jmpfal 'libpfo w z fuwmn'l r!wufo bpfipwl wrfrntfJJnl'li{' (u . 3i . 

l.Jj.ubil.} • 

U.z!uwmw&f JI• 2: Ubmw'l'libpfa .,M/"'f'Jw9faw1fa "{pn9hu{' (/'. fTJ . Sphmiwfint/_) 

llztuwmwGf X. 3: limpJm'li ,,,J bp{' zr1wmwzrlw'li JwJwlJwfi ( \{ . U. . U.pzfa'lint/_ ) 

11.ztuwmw&f X. 4: .fhpJwumfo&w lJ{' J/;;mw'l'libpfa fimpJwf, f' IJ fJw9p1nJ 

(\{. U. . U.p zfa'lint/_) 

U~juwmwbf J1J 5: limpfai Hpfa Jwzn<J(' , rrwpw'fnifJJn<'li - fiw JnLIJn t fJJn<L » 'iwfut/_w-

.lntfJJwL npnzmrl{' (\{. U. . Uj.Ln"lwlltfafint/_ ) . 

lLztuwmwr.f !!l 6. l/"'l'"'l. hqpbpfa wJpntfJ1n1L{' ( f> . "l. Spbur1wlfnt/_) 

U.2tuwmwlif J\1 7 . Uzwfit/_w.! Jwl1bplzn <1 Pfo P'"l''l"'P"l''l"tP1n•L{' ( u . :b . lifoub1k ) 

U.z!uu11u111C.f Ni 8. "lwpn<pwAk 'l"'J1fo'inLl1bpfa bp'if'"'l w4'n< f11n<L{' (u . :h . lifouhik) 

U.2!uwmwlif .Ni !I . l/mprlwlt ,,,J bp{' ywnfo'inLJwlr J wJwltwfi ( \£ . U. . U.p zf.Lnt/_ ) · 

ILztuwmwGf X. 10. 3iph'lltbpfa hpfirwzw1fan•f11n<L{' k :j.pbqJ..,!, 11J.L,;;Jf.tiwlr 

(/> . "l. Srh·.,,1wtint[) • " 

U.z!uwmwlif JIJ 11. uhr"l"'l'"' f'"'""lltbf'p bpJif'wl w4'n<fJJnlb{' " "l"'l'"'f'"''iw-
<w.,,JwL 11J.LwJfr'iwl. ( f> . fTJ. Sphtn1wfint/_) 

U.ztuwmwlif H 12. ,l'l.fiw!.1n1fJb ynp.!fapLhp it. ' 'lliJwlt 'lfaltwJfo'iw (f>. fT/ . Srbm1w'int/_) 
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i/.hr1uuur<11n•l Uf'fW'lf'PlLbf'' IT. I>. ITwrqwrJwG., U. 1., • .\'!w(w!u1w& 

Lwfu!L<[_w,} ~ w{'urwrE°f"HPJwL 9jT 1973 p.1. 
U urnru111rif._wtJ t ur"f'"'lf'"'P1wL 31 /X 7 3 p., 

ll'n1'lp Ni 2 60X90 1/16' .\f'wur, 8,07 JwJ,, ur"lw'IP• 9,?5 JwJ.r 'J.foirl!' 38 ~n•'I·' 

l.UUI, ll~b~uurf'Lbpfo un<[_lunfo t:f'wurwf'w*zn<PJn<'l•bbpfo, Uf·~LP'lfl"'~P"'JP 4 'lfll!fo w114:l:/r 
'fnptH•pfo ''lburw*"'f, *nJfour/;fo N 7 ur"(wpwft, bp4..,f, Sf.pJlllft 1271 
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