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1 'WU1lmJ''Wlj m':itflf!tru~m~unrrHi'um :, 'l ··lfl~ ·~ 1;1hn i m m i' \1 

q 91 q q '1/ 
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tflrJf1l~Hflfl ! 'WH~H'1~flH 1l~tflflfl1llJ~tu!l:1 rJ 'Vl-:J '·lf .I~HI. I ~~·m 'VHHY'W 
' 91 ~ u 

9f'lm1tflfltru~mi911'Wtt~r;}~fli'\11l~lj~1!l119l'el'i 2 ,!tniUI ~ ~ i·l 
q q q ~ 

n1w 1 vl~1~t~\91ttr;}~ 1 vl~1flfl 
"' ., 

I 9) A Q.l I QJ A .c:S' liJ gJ Ill >j) 

U 1\I'Vl1'W \91fJ\I'U'Uflfl fl'W 11lJ'W!flfl 'U'W ! f11l1 fl r.Y H'HI~lfl ~ ':i 'I l'l\1 
' ., 

"" <'!lit lit 31 31 0 lit -=!! "" -=!! lit 31 -~ "' ''l >j) ' ''l 1l~!flfi'Vl !YI'W tf!U1\I'Vl1 tlJtl\l!flfi'U'W tfl!tr;}~1l~U'el\lfl'tJ 9il'lfl 1\1 ,, 
lit_.l_!!l ?I I lit c;j Cl r1. '"''"' 

ttr;}~'H1fltlfl tnl"l1flf11l~tu'WfJrJ1\I t':i U1flt1l'lJ'H'J''elt~tl9f .l\91 
"' "' ' ., ' 

f111tnm;ru~!l119JtflrJ1tlU 1vl~1 ~1lJ11tttnfi~'W vl~ltr~trVi 
d<O! Gj 31lit_.l_!!l lit I<'! o tV tV ~ , ; 

'Vl nnm'VllJ m1 t "lf ml"l1ttr;}~ tlJlJ m1 1l1flflt vm'tt(;l~ 1 rJ'Ut>-:J I'! 'Vl 'tl ~ . ~ 

1h~~Ufl'W\9111rJ tt~t11~1lJ1':ltliJfJ\Itl'W 1111 M'tnflfl':JW 1 vJ ·~ l"l1t·H·l 

lit _!!l lit 31 I I dt 31 31 tV tV I I lit _!!l c;j 

t'VJl"l1flfl tfl H\91fl'el'WfJ'Wt11\91fJ\111lflfl'WflfJ'W11 t'Vll"l1"lf'elfl Ur;} :::: 
"' "' ., 

1 vl~1flfltnfi~'W 1~'el~1'~ 11 ~1ml91ri1'W 1 Mwtnf11l1fl'el~ 11 
"' • u 
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' Cl <'! "' 
1. ,,.Hh<iffl(11 (Short Circuit) 'H 1 'el'Vlt':i 1lJ fl1l~'V'Ifl 

tV I 

fl'W11 

1 vl~1~f11\11l1 ~\lfl11llj~1!l119J lJ11l1flf111Viii \I'U'el\I'H~'elii \lfl'W"' 

lJ111'u'H~fJ ~w:r~~1v 1 vJ~1 .Yh 1 M'tnflm':i t-ffvfli11l'W ll 'W 1'W 

'lfnfl ttr;}~~1rJ'Vl'el\IUfl\lfl1rJ1 'W~w~r~ti'wt~\1 11wnflm1 r;}fl 1M~ • • 
~1!l1\91'U'el\lf111 ~f11\11l1 fi'elfl':i~H~ 1vJ~11'Hr;}fl':J'lJ1\11l1 iflrJ • 
111~1wfl~tH1~1vl~1 (Load) 

"' 

2. ,~~,~~ (Electric Shock) fit~ trl'elt11~lJ~~~\I 
' I <'!<'! 

\91 1\1"1 'VllJ 
tV lit _!!l d I Cl I ~ "" lit _!!l c;j lit 

!!1\lfi'W t'Vll"l1 'UW~'Vl11\lf1ltltl'WfJtl'lJ'W'V'I'Wfi'Wfl':i~U~ t'Vll"l1fl1l~ t'Hr;} 
"' 

~1'W i1\lf1lrJ[;l\I~'Wfl':i'lJ1\11l':i f))~!! ~1 vl~1~ 1 'Hr;} ~1'Wi1\lf1ltl 11~'¥11 
31 31 ~ "" c;j tV I tV lit31 1 Mflmllt'W'el!flflf111!flH\9111l'W 1l1~1llntt~~Ufi'Hr;}fl tfl 1 f!rJfl11lJ • ., ' 

':i'WH 1 \11l~~'W 'el~nutJ1lJ1W ttr;}~':J~tl~!dr;}1fi~lJ~~fl':i~U ~1 'VJ~1 . "' 

., ., ., 
~\lu'W t11n 11i'elv1n 111'11\1 2 m\91m':lrutnfi~'Wnu'Vlf'V'16ii'Wttr;}~ • 

'Uflflr;}~ i' f) 1 'W fl )f)'lJfl f 1'\JfJ\It 11 ~\lfl11'HJ'W \911 11l~'e) 'lJ fit!(;} . "' 
- I o' dt "' 31lit •• 1-!!l I ~ dt • I "' 

'elu fl':i W U (;}~ fl':i 'el \1 t "lf ml"l1fJ tl1\l ~lJ 1tfflJvt'V'I 'elfl11lJu (;} 'el f1 fl tl'W~ • 
"' fl)'lJ 
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!II QJ !II <:t 

n 1 'j Vl'j11) {;lf) uf.ltl f)'j w "'h·H~ 1 
! Vl1 'j 'U-t Vl1! (;l£J'U 

31<>~ 31<=1 I 31 ~d lJ] 3131 
• m\91nu-t\911t{1'EJ1J '111f1'W1J11H\91f1'J11 l'!'JtJ1J'JtJEJ !'111-l \91tJ..:J 

<u • 

f;l1£J,.W~1 ttJ~EJu 1 11ll,;ruli 

• ~{1'fl1'VH1'1EJivHh '111f1~'-!1UlhtJEJH\91f1 l'!~tl 'H 'U1'WtHltlf1roU 
<u 

"" ~ 31 mu {1'1EJ'VltJ·.m~..:J l'!'Jtl ~ u 11-AH '11-:Jf1'JtJ1JHf1~1J11J 

• • I "'llJ .. 1-~ ~ ~ 9 31llJ • .I-~ d <=~ 31 <=~ ~ <=~ 9 31 
~~1Jf1'JW !Y'll"'1 l'!'Jtltf1'Jtl..:J !"1$ !Y'll"'1'Vl1Jt\911t{1'EJ1J !1JtJ!{1'EJU !"1$ 

..:!11-! nut~1fu~t1-:JtffEJ1J 1 11'u tlu 

~tJ..:JtiJ~EJu 1 l'!ll,;ruli 

• 
<j/ <j/ ' gJ iJ 

~nn~~~..:Jt~1fu ~ tJ..:J !:J~~~..:J 1 u Yi£jfuu~~ ~ ..:J'U1f1WU\9111J 
o c!c:l c:l 931 A <=I 

1J1\91'Jl\Y1'-! f11'11'-! ~ Uf.l~'l11f11Jt~ f1n'lf1f11'J ! GJ$'Wf.l1{1'\91 f1!{1'EJ1Jf1'J tlU 

I lJ] .. 1-~ <=I Ql ~ I Ql lJ] ~·1-~ r1 •j) .... Ill I 

• ~ 'U ~ \91 t1 {1' 1 EJ m 1"111-l f11 'J 'W u !'VllJ 'W u {1' 1 EJ non t 'J r1 'll ~~~·lfm ~ ~ fl JJ 
<u • 

I Q.1 ,..I r/1 I I lf)9Jcvd I ,"i\lll 
Hfl~ f11'J\91tJ{1'1EJf11J ~1Jf1'J W \91tl'W1-:J\911..:!'l !~'tl'-A 'U t')\91 I. I. 'lA lA'! Y'.1 1'1 '.1J 

t~ 1i' ~ t ~m~ tJ..:J nut~ nt11'il 1 ~1{1'1PJ~ trlu ~ 1t! 1 tm cit~ 1! tJ1 u 
31<>~ll]31 

!\911'J1J !~ 

t'W'J1~tll'Utn~ 1 ~~1~~1-:J'U'J i~ 
• ~<t~u1~'tltJ..:Jff1EJi~~1111'm1-l1~{1'1JnuiJ~1J1W l1'J ~ I.m

1

'1.·~ W t'lll'l.:J 
qJ ' ' <j/ 

tf)~tJ..:J 1 ~i ~~1Yi1 ~1 u 1-:J'U'Ju u 'l 
\J] ~.1-~ I d A lJ] ,.I-~ I 9 31 I •j) 

• ~ {1' 1 EJ ! -nl"'1111J f1l'J! ~'-A {1' 1 EJ ! -nl"'1 tl EJ ! f1 f.l H 'lY i. l \J 1'·1 ' 1 1.11 ~i tHA 
<u <u 

Q ~ d cv cv ~ liJ. • u r.l 9) 

{1' 1 1 t f1 1J 11 1 t1 1J "'tJ..:J 11 u n11-:J n ~ 'Vl1J 11 'J t1 t 1J t · ~·c; · 1 ~ ,., 1 ,, 'Vl 1 k H 

~U1Wlh~~ Hfl~tn~ i~~1~~1-:J'U'Ji~ 
-~ I .:::::! A d ~ ( ' ., •t ~ 

• ~ff1EJ,~l"'1111Jf11'J!~U'W1~1JU1f1'J..:J!ltf.lf1 ~~ H'lYi.ll"l IY 'Jfl 'J 1 
<u • 
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l c:l \J] 31 A \J] ,.I-~ 9 I 9 'J) r l •j) 

!f1'J..:J!l'!flf1 !~ f11'Jt~Uff1EJ ml"'1 !'-A'Vltl !l'!k'J fJ'Il ~ 1 rlfl 
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..., c 
fl~Uelll1 

c 
nnmnet'i 

• "-' "-' <I -~ Q 31 <!f II] I Q 31 
~~1'fl~ttll'Vl U~~~l'fl';HJ1J ll'JtltiU~fl'J11'M'Jtl ~ll'Mlflll~tl~ 
'U I 

t1.J~ti'W1Ml.J 

-~ <I 31 ~ -~ "'1 31"'> "'> 31 II] I 

• ~~l'flHJ1Jt1J'Jfltfltl'J ~tl~lJ~~lt1J'Jfltfltl'J 'Mll~GJf~ U~~~tl~ All 'U 

31 ,(liJ I~ -1 31 31 "" 3111] 
U~fl'J11 'Mlflt1J'Jfltfltl'J !lllJ~~l'fl'Jtl1J U~~U~fl'J11~tl~'J1JUfl A'U 

• ~rhrl'-;h 1 ~flfl'U'W l~M1't1 i:J u~dj ~l'fl'Jt11J1J~iJ~~~M1't1 i:U 
... 'U 

II] I 31 Q 3111] 
'Mlfl !llflfl~tl~'J1JUfl !'U 

'U 

• ~I <131 ,31~1 <>' 31 ~I 31 131"" <!I 1 1 ~I <>' 
~ 1'11 'jj ~ tl ~ GJf 1'11 'jj tt 1J 1J fllll lJ 'M lll GJf 1 'jj ~ tl 'W 'jj tt 'VI 'W 'f'l 1 'jj tt 1J 1J 
... 'U • 

fi'lll~ 

• ~'Uu l~'Ut~~t1J'Jntnt~11 M'mlll~ftlln1Jt~t1n'Jwt'fl~t~~ 1 oMivHh 
'U • 

'j} il ' 'j) 

• m'J~ ~19l~t1J 'j mnt~{ 191' t~~ i:U~~\91~ 1 uvitTI e~n~u u~~ 1 m\'ftu t'flii 

M1'tlftl'J i 1 i vJ 

'lf~lfl~,w 
q 

.t II] .t <I "'"" 31 <!! 31 
• ~'ll1M~tl~ AvJ u~~'ll1ft~U'Vlt~tl'i ll'Jt~tliMll M'Jti'Jtlti'J11 

I d., <131 "-' 131 I 131 
~1l~~tlftlti'Vl'flmt~l'Vl~tl~'ll'W Mtt'W'W u~~ GJf'U'Wl~ftltl~lll • 

<!j II] I <d 31 <d 3111] 
'M'Jtl All 'Mlflll~tl~'J1JUfl A'U 

'U 0 I 

"" 0 

lll~'J ~l'W 'Vlfll'M'W ~ 

• fll'J ~1J11Jii~'llt~~f1~tm'Vll9l't~~ff'1J 1 M'mlu 

• ~ 'i:1' fll'W ftltl i vJvh 'M 1 fll! 'W 1'W ii'J tl tiU~ f1 'M 1 tl l! 'W 1'W fl ~ tl f1 1l'W 
'U I 

~ <!! 31 31 ~I"" , I 

m u ftlti'Vltl ~u~ ~ M 'J t1 l! u 1uu M ~ fl'J ti1Jtt ~~ 1J 1ll~tl ~t lJ ~ ti'W Mll 
"" "" 'Vl'W'Vl 
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lfl~'tf,...J 
<!i ""' " 3) 3) I ""' "?I ?I IIJ •• 1-!l.j IIJ 

• !;lf.l'IW1lJf.lU\9l~ff1\91"11\9ltll'Jf.l'UUff\91'111ff1\91"11u\91-!u\91 rrrrn t'H!;l 
'U 
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~ 1 'U ! u lJ 1 ! \91 ! lJ ff ~ \911 fl 'Yl1 ! 11 ff 1\91 "11 1 '0 '1-.1'1 1 CJ !W ~ '0 1 \Hl ~ 

n'f.l 1 M'!n\9leJfl~JlCJ\911lJlJ1 Hi' IOi'el'!!lJ~m..! ffll9loM111li 

_I ""' " 3) ?I ""' o'q 3)""' ""' 3) IIJ I 3) 
• \911A11fl1'01Jff1\91"11 \9l'O'Iu\9lff1\91"11 !l'YlJ\91"11\91 U!;l~\91'0'1 !lJU\9lfl111 

'U 

""' <(ltJ '?I -1 31 31 "' 3111J 
111flff1\91"11 !lJU\911A11fl1'01J !W~U\9lfl111\91'0'111JUfl !'U 

'j/ 'j/ I 'J) 'J) 

• m1~\91 191'1 ffi191"l1 IOi'f.l'ltli~\91 191'11 u ·vhil CJnG!fuu !;l~ '111'11!1 n.Wu 

\911lJlJ1\911~1'U tl111'U\91 
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f1l'ji1fl~fl'\.At1'j~Hil','fh~l~11llt1~Ut1'HU4...Jrh 
1l1n~ 1~nci11lJ1!!ll11 u n11!n\9lelU~!11\9l!~CJ1nu 1 vJ~11l~ • • 

""' ,J IIJ 3) "' <!i "'IIJ _!l.j d IIJ _!l.j "" ~ d 
!fl\91'\J'U !\9l'il1fl 2 fl1W flel fl1W !W~1"11'0\91 U!;l~ !W~1\91\91\9l'I'U'W!'VW 

'U 

il'O'Inu 1 '11'~1 oMt w~11~fuel'u19111CJ'il1n n1ru n1~!!fft w~1f11J1n 
'U 

~ . 
'01Jn1w1 wvh ~'119i''O'I~\91191'11~uu 1 wrhiHh~uuff1CJ~u !1111~ 
~1flfl~el'l1 oMt w~ 1!n\91 n1~u fft wrhf 111~mn\9lfl1~u fft w~\911'11!1 
fl1~U fft W~Wl'l nci 11~Yl'U 111ru 'i)~ !~t11!;lfl~1J1~1J1J 1 \91CJ~1'U 'Yl1'1 

~ u • 

1~uu ff1 CJ~ u u '0 fl1!1 nil ff1CJ~'Wil'l! i!u 'Yl1'1 !~'W 'Vlij fl11lJI9i'1u 'Yl1'W 

~Tv'h 1 M'n1~uff! w~1~\911'1 'il1!;l'I~'W !~'0~1'1ij1J1~~'Ylii fl1'W 
d q 3) • I "-~ "" IIJ • .1-!l.j ""' 0 IIJ 3) "" I 

!'W'O ! 11'0ufl1W u'O'I fl'U fl1~U ff rrm1!fl'U'Yl1'11'U !\9l'Yl'Wnmfl'f.l'U . . ... 
!fl~'O'I1oM!wvh 'il~!iYCJ111CJ 

'rll,ll~~~f.l~ilil'lti~'U 
""> I -~ <V IIJ I GJ 3) IIJ • .1-!l.j d d 

!'W11~ff1CJ\9l'U1!~"111CJU'O'Ifl'U !lJ L11tlflfl1~Uff rrm1\91\91 !lJ'OlJ 
'U 'U 

n1~u fft w~1f11l1mfl~ '0'11 oMt w~1 1 \91CJfl1~uff1 wvh~f11l~ ill 
IIJ I I did 3) I IIJ ""> ""> 

t'l1 !;l ~1'U 1 1'1 fl1CJCJf'llJfl11lJ\911'U 'Yl1'U ~'I U\911!~ t'H!;l!;l'l \91 'U 'Yl1'1 ff1CJ\91 'U 
I I I I 

.t=!l d g) 0 ' ~ .c! l1J .... .1 -~ Q.l .c:. 
CJf'llJfl11lJ\911'U'Yl1'U \911fl11 U!;l~!lJ'OlJfl1~U ff rrm111ff1CJ\9l'U 1!~ 

6Jf1CJi M'!fl~el'll91\9lt wel'1911 wJ'~ l91\9ln1~u fft w~1elelnl1u '¥1 

Q.l QJ rl ~ 

ffUl!;lflfJW ff1CJ\9l'U 
u 
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I 
II 

LMl.U Jt.LNH .. ~iiAJt~N'! QtM .. turt~n Ji"'r"m ~ ~ '-7 • t;r• 

n~~tl'!n.n.~tt!ftL~t~t-tLrtn.~t 

t •wm.•·~· 

Pll~lJLlH1'1UL& l.rt ~ 

l.f.\f' ]_RW! .. 

lb 

@Mt-~ft~ L~[!LL~Ut-~L~fvt ~~n~f.UULl\t-@~i 

LJt,U@@f.l\t-L~~rr@f.H. f.l\t-t.~~rrru rtumn~:tu rtut-Grrt-Gf.~i 16 I"' t? 1", lrt ~ 10 k-\? 

~Lf.Mi ~~ rt~t-~f.l\t-t.~~L~fvt ~~n~f.UULMlLH.fl~!i~l\l\L@L~fvt ~ 

~ b t-@~~iL~n~ULl\U@rt rt~U~H.rtlt11111~f.I1~U~H. ~ rtt.pt-L11 
• t< 

~~n flLUt-L~ rtlt1~H. ~ rtLP,t-LI1~ H~f.U (!~l\ f.l\t-L~~L~fvt ~ 

~n~f.U@~H. L~L~fvt~~n~f.U~!:!i L~fvt~~bN~~~iULl\t-@~i 

~Mrt~hl@~fllf.~rt@~UiH.~ LIA~l\l\L@rtrtHUrt~ LMMi 1111~!. t1) 1'0 (6 • 1'0 ~ (6 ~ o ~ J:;1 19 ~-r"m t< 

H~~~lL~tAIJLt'@~~i 

Ltrt~N'!Q~tturt~n n~~tl'!n.n.~trtrti LtLMMi n.n.~t ·I J:::o '=> I J:::o& '=> J:::ol lt\J:::o Ji-l'vlt\ . . 

Ot 

rtt-~~fl @1~ ~Ill f.rtt-Jb rt~fll~l111~f, 5=7 1'0 5=' }:;7 5=' ~ 
t< • 

(!~L~fvt~1111~f.I11J t-f.~fl~l L~fvt~~bt-@~~i~rt~t-~@~f.LU(!~H rt~ 

fll~l111~!.(!ft~~L~fvt~1111~f. @~ ~rtHW~ Z (!~l\rt~flL~@~f.LUt-~ 

(ut. t)rt~flL~t.n.rtt-G~rtruLl\rtLt-Jt,~ IAI1fl~iL~i~~n 
"' ,., "" r6 IP o r6 "'"" "" r6 t< • 

rt~rt~i rtGLrt (6 f:' I ; 

lb 

LIANH~i LMU.Ibt-@f.~i LMfvti L~i rtfli~ rtJt,i rt@f.rtlt.~@f.H. Lrti1U 0 F' (6 10 ~ J-6-lrt 1=J (6 I (6 f? : 1'0 

t-@ll.LflUiiALMMi Jt,i t-@f.~i~LM'!!irl~l rt~flL~@~f.LUrtt-@~rtrT.ill\ (6 F F ~-r .. Lttfi b r' Q • 5=7 16 1,; o 

~rtJt,Ui!~H.~lflt.~LIAU@rtflLIJrtUU@~rliftiA,LMM i Jt, i t-@f.~i "" r6 o r6 ""I -""F Ji-r-Ltr6 lo f' 

rt~IJL~I1t-9~lt~i ~M,Jt,U .. U..U Jt,i t'Q.tliU 
""' ""' f1j ""' b ""' n-r-m b I;> I I 



2. 'j~uu1-rlrh~ih~uuil'1t~~u 
" 'j~uu i rHh 1 'W n'jwih'h 1 11'~1 ~i rJvhtn~fl11:utlml~fi'CJ1 'W 

"' 
nn1~'Wtl\l·:Jl'W irJvh 111f1!fl~tJ-:j 1~irJvhtn~f1'j~ttffi'VJvhf1 111tJ 

f1'j~ttffi rJvhtl~'J-:j~'j f1'j~!t 1;,'\P)-:j mh1ri1'W 111ru~~ i 11~ f1tl1J'j~1J11 
u 

" ' ' 
1 ~ m-h'W ff1CJ~ 'W 'W t1 n~ 1ni! ff1CJ~'W ~-:jt ~'W 1'11\lt~ 'W Yi iifl111JI91' 1'W 'Yl1'W 1911 

'\JtJ-:jf1'j~ttffi rJ¥ht1~1'~~n111 M'n'j~u 111 rJvh i 11~~\l~'W tl~1'lii 
tl'j~-ff'Yl~ n1'W t~t~ 1 M't~tl n'jw i1t~'ln'W f1'j~ttfftn'W Vi1'l1'W i~ 

q 

l1'Wn~1nt~'W~tfl~tJ-:j 1 ~1 rJvh~~t~CJ111CJ irJvh 

'lll~n~u--­

m'lhiu'tltln';h 2.4 ~~IJ'I'i 

'j~uu1'rl.Yh~ih~uuil'1t~~u 
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"""' d' L"lf'tl"in IPl L U"inLn'tl"i 

tfC!ttto. tf I 

L"lf'tl"in IPl L U"inLn'tl"itJ'tltJ 

g., Q..l' .d.c:~~~~ ~ .c::::.. 

L IP11"i'U'V13-J"ll 1~1 tJ IPI'IJ 

' :t'L.L!M -=t-=t ' ' .! 
Ntl'Ufl..:Jfl'l~Hil' &l1l11'YiaJVIfl'lHfllt11JU'tltl .. 

' " a'W~'j1CJYitn~~1n irJvhtn~~'W 1~ 2 tl'm:Jw~ fit~ 

f11'j-fflJ~ff 1 ~CJ~'j \l (Direct Contact) 

H~~f11'ja'lJ~ff1~CJ'e)'tllJ (Indirect Contact) 

' " ~d .d Qld 

G)f \jlJ'j 1{)~~ ttl{)~ ~-:j'W 

1. m'lilaJ~ll'1vmVI'l..:J 111J1CJG\l i1-:jf11CJlJ'WEJrJltl-ff:u~ffnu 
q 

ff1{J 1 rJvh~iin'j~ttffi rJvh 1~{J~'j -:j,r 'WfitJ 1 tl-ff:u~11nuff'n~1 1 rJvh 

" 'U tJ-:j 'j ~ 111llJ 'W 

2. fll'jilaJ~ll'1~£Jelf)aJ 111J1CJG-:j f11'j-fflJ~fftl1llff~tlUf1'jW 
q q 

~iin'j~uffi rJvhtl'~'J\j~'j 111tJf1'j~!t 111 rJvhf1t1~ 
"' 

m'lila.J~ll'1ll1 n1~t iluu uuila.J~il' 1 ~£lVI 'l ..:J '11~ eila.J~il' 1 ~tiel ea.J 
" ~ ' " ' .<:t<v QJ QJ QJ .<:t ... ~ .<:t il .<:t G) 
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