
~1-:J"llel'UL "ll~"Uel.:J.:J1'1J 
' m-a~1.:Jt'Vl3J1'U~n1-a~e:~il"llih1fia1ma'IJ ~1'1J1'1J @ -a1am-a 

G>. 'Vitlflfl1"a'Ltf;l::t'Vi~Nfil 

na\!U\l~Ufl11tl 11U'lh13Jf11"am:::vl'1A113J~\91 bM en num'lltu1f1113J'Vl1\lb 'Vll"lb 'W 1a8 1 'W~1'W::: .. "" 
~ LtJ 'W VIU1 t.J\l1'W -r'U ~ \9l'll8'U fl11U-:J ~'U 1 ~~ 1~ "i1'llU t1J ~~-;h 1?11 CJ fl1"i n "i~vl11"1113J ~ \91 bM en n'U A83J~1 b\918{ 

~. ~. I!:Jtr&o ilm"ifi'.J'VIil n1 'Wfl1"itl"i1'Utl113J81'lltu1m"i3J'Vl1\l b 'VIA1 'W 1a8 bb£J~tiu'Uti'W'Wtn119l"i1'-J~ti'.Ju'VIil n~1'W 
QJ 'i 1U d)J 

.ffi#lff\9181cJ\913J1b\9lt.JeJ1'W1"il'll8\l~il'm1'Wb~1VIU1~\9113J3J119l"i1 @)~ (~) bbvt-:J~"i~"i1'llUt1J~~-;h#i'1t.Jfl1"im:::vl'1A113Jt1\91 
d V ~ tf I I Q..l .Jv ~ 0 Q,l 0 1 ~ .c;l 0 

bflCJ1fl'UI"183J~1b\9le31 ~-~- I!:J<:t'<:t'o bbf1VI'W1CJ\l1'Wfl11"11:0\9113J'Vl1B-:!'llel el1'Vl Gi1'Wf1\l1'W\911"51"ilbb'VI.:J'll1\91 Gi(l1'W\91111"il 
"" 

btl 8\l'.J1 nil flT~~ ~'W 1~tJ bb 'U'U'll'eNB1'llt1J 1m""i3J'Vl1-:J L 'Vlflb 'W 1a eJti11ti'W L'Vl ~ fJ n ~\l~tl n ':icl 

b 'Vll"lb 'W 1a8ti11ti'W b 'Vl~il m 1~ ~'W 13J1f1~'W ~-:~ m1~ ~'WTeJ ch.:~ 11\91 L ~1'll 'e:l.:Jb 'VlA1 'W 16'18 ti1"iti'W b 'VI~ bb6'1~ fl11~eJG'f11 
1 ,"1 QJ O')V QJ QJ aJ aJ 0 "'> .,j OJ 'f 'f "'"' ~ d "' 
'W-u"il~'U'W 'Vl1 b'VIfl'e:l.:i'U-:JI"l'Ufl1'a u'a1'1J u'a13Jf11'afl1~'V111"1113Je.J\9lbf1CJ1f1'1J'e:l1'llqj1m':il.l'Vl1\lb'Vll"lb'Ub6ltll'l'e:l.:J'e:l1rimfi18.:!3JeJ 

bb£l~atlmru~ b~~1'Um':il'l111ili bfl11~~bb£1~~ Gi~Uu'VI~ n:o1'U 'Vl1\l b 'Vll"11 'U 1£1 ~~ btl'W m':ibu~ 1:::1 'U n11'l.lnu~h1'U 
1 1U ~ ~ 

~.:~,!'W neJ\lu.:~fi''U m1'l.l11'Utl113J n11 n1~vl1fi113Jt1\91 bM t.J1n'Ua 1'llt1J 1m"13J'V11.:~ b'VlA1 'U 1£18~\lile:l'1'U 1'-J'VIu1~ 
1 'W n111>111 lil~ 611ilt1 ~ tJ 1'W'VIil n:o1'W bb£1 ~ "ia-:~-r'U f11"561U'U ti'W 'W n1119l "i1"iltieJ u1 'U flM b 'VIA1 'U 1£1 ~'-;) 1 n tJ 1:::'lll'll'W 

'U "" ' 

bb£1:::eJ\ll"ln"J~1\l1 vi'1t11~b'Vll"l :;;i.:~'<il1buwXa.:~~~'W1m13JflVf~'U n'UL 'Vlfl1 'U 1£1~61~CJ1 V1~~1m'1i'Un'U 113J5-:~ 
o ~I d v "' 'lJ ~d.., .., d 'l "'"" '-' .., ~ ,. .- .., 'l v ,: 

fl113J"il1 b -u'W'Vl"il:::\>l'e:l-:!3J~ f11UJ'Vl'Vl'W 613J CJ b ~8 b V13Jfl'J13J~ 1'e:l3J1N':i'U fl1':i.G'I'U 611 'Wbb£l~~~"il'W Vl£1 f1 ~1'W b Vl':i1 \91 b 11 

fl"j'e)'IJfi£13Jvi'1tl1::: b 'Vl~ 
' 

b ~81 Vf m1t1 fiu~-:~1'W61'e:l \91-r'U M13J'W 1t.J'U 1t.J-r:o'U1£1 bb£l:::m~'Vl':i'N~~Vi'£1 b vJ'e) b~':i~:ofi"il bb£l:::~.:~fi3J 
~ "" "" 

1'Uf111el1'U1CJf1113JCJ~i5173J U8-:Jtl'Ubb6'1~tl-s1uth1l.le:n'llru1m7l.l'V11-:Jb'Vlfi1'U16l~ l'l6'1e:JI9l'il'ULG'f'ij3JG'f~1.:~bb6'1:::G'liruG'l'U'U 

19113-l b ~mY'W 1 'W m1i~b 'Vlfl1 'W 16'1 ~611761'Wb 'Vl~eJ ~~\l~'UA-:1 ~ae:~\91 il'CJ neJ.:~u.:~~'U m1tl "i1'U'll"i13J m"Jm:::vl'1fi113J~\91 
b~ CJ1n'Ua1'llt1J1fl'S'a3J'Vl1-:~ b 'Vlfl1 'W 1£18 :;;i-:~i1fi113J'<il1 btl'W ~'e:J-:~ilm1~~'W ~~tlmrubb61::: b 'Vll"11 'W 1618'l:v1Vi''W61ii't.Ja~b613J'e) 
b vJ eJ 1 Vl6113J11t1 A'W VI111'U113JoD e:J3Ja1Jlmh.:~11\91 b ~1 bba:::513J11mh-ll a3J £llil1 n fl11~61"ilU'VIil fl:01'W 1 tl~ 1b il 'W fl ~ 

'U 'U 'U dJI 

bbtl~fl':i~'Vll~\911#i'19113Jfl!}VI3J1CJ8~1\liJ3J1\>l1~1'W~eJ 1 tJ 

h 1~o'I.Jca~fl.:JA • 
~0 cu Q.l ,d.::!{ 'ltJ Q.l o<:::iio f(Q.I 

I!:J.C9l W>18'U1"a\l':if1~1bbfi~~~'IJ1bfl':i'e:l-:!3J'e:l'lll91 b ':ibbf113J 'a:::'U'U&'I'W'U61'W'Wfl1"a\>l11'-J~&'I"il'WVI6lfl:01'W 
q ~ 'i 'U dJJ 

fl'e:l3J~ 1 bl'l'e:l {'lJ 'e)\! flel.:JU\l fl'U fl11'l.l "51'UU113Jfl11fl':i~'Vlo1fl1 13J tl \91 LM CJ1 tlU'e:l1'llqj 1 f1 "a13J'Vl1-:J b 'Vlflb 'W 1a81VfVi''W tiii' CJ 

bba~ b U'Wil"il"ilU'W 
' d'l"' ..,.., tJ tJ 0 .,..,) .., 'r'r"' 

\!,.\!:) b~'e) b Vlfl'e:l-:J'U.:Jfi'Ufl11 ';!1'U ':i13Jfl1';j'fl';i:::'Vl11"1113Je.J\9lbflCJ1fl'U'e:l1'llqj1fl';i':i3J'Vl1-:lb'Vlfl b'Wb61Cl 

6'l13J1 "at1\9111"il1bfl11:::'t1 bb61 ~'WM'IJ Vlfl n :01'W'Vl1-:l b 'Vlflb 'W 16'1 ~ti1"i&'I'W b 'Vl~1#leJ ~1.:~i1tJ1::: ~'Vl5fi1'V'l bba::: b V13J1::: 6'l3J 
" "" 

n'UL'VIA1'W16'lffi'Wil"il~u'W 

I!:J .m b ~ eJ ~'e:l~'ll ~'Vl~eJtJ mcl bQ'V'j 1~'Vl1-:Jb Vf 6'l13J 11t1vl1VIU ~~~u 6'l1'W bb6'1~~ 6'l"iltJ'VIil fl:01'W 
' " "" 

'1'4.11l.'Vl.VIqj.:~ ............ ~ •••••••.•.•• 'll':l~o1'Wm':l:wrm 
~1-vj '1'4.111.\li ....•..•.•• ~:Wfn':l 

I \ ~"Y:V ~ 
";i. \11.~ ........................................ f1':l':l:Wfl1 ':lbl"~ b""lJ1'ltf11':l 



® .ci b~ eJ 6'1U'U6'11i 'W ~'W un lil"llB~ne:J~u~A'u fl1'j''lJ'j'1'1J'll'j'1~ fl1'j'fl 'j'~VI01m ~~tJ 1?1 b~ ~:nnu 
€J1"1Jqj1fl'j''j'~VI1~b VIA b 'W b'Gl~ 

,;j 'l !V <U <U .J .J 0 "" .J <U '!' 'i .. w:ct t ~ "D •Vlnm ml"l'U rn1 u 11u u 11lln 11m~ 'VI1l"la1llt:.J~tntJanum"!lry 1n11~'V11~t 'VIl"l • u t£1 tJ 

6'11m1t'lbU'WVltbtJ~1'W1~'U~fl1'j'~1'WflT:iW;i1lil1bA11~~bb'G1~~6'1lilU'Vl~fl:ff1'WVI1~bVIAL'WL6'18e:Jch~iftl1~~VIfim'W 
'U .. 

..... if 

m. f.!rua:u'U~"lla-3rjba'lJa11fl1 .. 
Gn.@) ~A11~6'11~11t1~1:l..lfl~'Vl~1CJ 

m.® 1~bU'W'UAA'Gl~:l..I6'1~'G11tJ 
' 

Gn.Ql 1~€J~1~'Vl'h~b~flfl'<ilfl11 
'U 

m .ci 1~ b U'U 'U A A 6'1~{1 €J ~ 'j'~'l/l'l1.:Jt1 fl 'j'~ ~'U fl1'j' ~'W -ife:J b&'l'W e:J'Vl~m\' 1 ~ ru ru 1n 'U'VlU1 CJ{! 1'U"IJ€J{! ~iff 
'I 'U 'U IV QJ d-8 

11oti'1A 'j'11 b~ e:J.:Jlil1 n btl'W~~1~~hw tnru~ fl1'j''lJ'j'~ til'We.J'Glfl1'j'tll)u~.:J1'W'lle:J.:J ~tl1~ne:Ju n11~1~1~ b'u CJ'U 

~~:o:w'W~~11fl11fl1~'VI11-:Jfl1'j'A~.:JfhVl'WI?l W1:W~'ll1~fl1flbe.JCJbb'W1i.'I..J'j'~'U'UbA~B~1CJ6'111l:f'WbVIfl'l.le:J.:Jm:wuru'ilnm.:J 
"" v 

1 I ~I .,! ,;j 1 ~ <U .. ,;j v.:: 1 !V !I) .. ,;j 'l !V ~I v.:: 
m.ct :l.Jbu'W'UAA'G16ii.:Jt'lfl1~'U"IJeJ 1 ~'W'UW"IJ11CJ"IJ€le.JVI-:J.:J1'Wbb'Gl~ 1?1 bblil.:Jb'JCJ'W"IJ'€1 ~'Vlbu'We.J'VI.:J.:J1'W 

It 'U q 'V 'U 11..1 

'1.1 e:J.:JVIU1 CJ.:J 1'W '1.1 B.:J~:o 1 'W 1~uu bA ~B~ 1 CJ 6'11'j'l:f'I..J b Vlfl'l.l e:J.:J fl1:wuru'il nm-:J ~.:J11:Wfi.:Ji:J ~'UA A 6'1 ~ N~.:J.:J 1'W b tl'W~'Wi;'h'W 
dJI QJ 'i 'U 'I 

~~l?lfl11 fl1';j:l.Jfl11~~\?lfl1'j' ~'U~'l/l1'j' ~ileJ1'W1lil1'Wfl11~1biJ'U.:J1'W1'Wnlilfl11"1Je:J{!iJ~'4Afl'Gl~'U~bCJ 
m.b ilA ru 6'1&-nJ&lbb'Gl~'b.Jij~ m~ru~~ B.:J~1:ww 1:WVlA ru ~ m1:w fl11'W LCJ'U 1CJ m1~1?1 ~e:J ~ 1?1 :ij1.:J 

' 
bb6'1~fl1'j''U~VI11~6'11?lfi1A~:Orl1'Vl'WI?l1'W11"1Jfl'<il'<il1'Wb'Ufl~1 

'i OJ! 'i. 

m.m! biJ'U'UAA6'1fi''j''j':l.J\?l1'Vl~€JiJ~'UAA'Gl Nifm'il'W~'U{)1.:J.:J1'U(i{-:Jfl~11 
'1 'i . 'U 

1 I ~I """ • I 1 .. I .., QJ !V ,;j .,j !V ,;j !V 'l !V I _.9 .., 
m.~ ~ b u'Ue.J:l.Je.J'Gl u1~ CJ"IJ'W 11:!..1 fl'Wfl'U e.Jbl:f'\.J'€1 'j'1fl1'j'1CJ€J'WVI b "IJ1CJ'W 'l.le:Jb&'l'W €J b Vlbbfl6'11'\.Jfl.:J1'\.J 

'U 'U 

'lJ~\nn·nrvrn ~-~·~'fl(;i r~h1 'b'f'f'J'l!Hrrl~ lli;i 'g3·~ ~'rill ·ru ·1tn6'f'IJ8 ";i'i'rY1 ·Vl~8l~l:tlt/trn ";j~ vl'i rrY'J·e}u ttlu n ·1·7'ifl'i''ll'1·1~ 
"" " 

fl1'j'bb~.:JoD'W11A1€J~1.:JbtltJu'j'1:l.J1'Wfl11bl:f'W€J11A1Af.:Jd 
m.~ b~btl'WNb~~Ube:Jfl~VI~'Vl~e:JA11:Wq1l:wfitJ ~.:J€J1'<iJUn bl:!ub~CJB:W<ff'Wfl1'G11 VI CJ b1''Wbb~~:O'U1G'I 

'U 'i ~ ~ 
' .. u 

"IJ'€1{1 N' bl:!'W€J11A11~i'11"11~{! 1 ~l:f'Gl ~ b'€1 fl~V1fim1:wq11:w n'W b "li'W11u'W 
" ' ~ 1 fll v.,J~ 11 

" .1 "" .I"""'"" "" .J.., "" 1 

€lh1lil0 {.-~1 bu 'W~VI b·lJ~ TW~flru"Vl fl1~u~-~~lJ1Al~G'l.fl1~u·~ ~J IYl ~1'W!Yl1~~~b~J £J~JVI \'j~-JJ1~\Yl\'j\l1f11';j " ~ .. 
m~VI'j''Nm1A~.:Jrl1VI'WI?l 

«. "llel'Ub"ll~fl11t9hbihH1'U 

ci.@) N'~u{l1-wi'B-!!~1b'WtJm1~€J~"IJ~VI~'G11m~'W ~1'W1'W @) 'j'1CJfl1'j' b~'€11 ~6'11:!..1111l'lll}u~.:J1'W 
'U 

W1:l.Jfl11~'<il1JlB~1-!l~.J1~~VI~fi1'W W1:!..111CJfl11~.:J~eJ1.JiJ 
ci.@).@) el''W bt111?1 bbGl~ ~a ~"ll~'VI~fl111-li~ 1'\.J "/ll'l 'e:! tl mru w ':i11il1 bi'1 'j'1~Vi bbG1~~ ~ lil'll 

1VI1~'Wv'ir!e:J~B C® "lll?l) 
' < 

bl?lCJrl1VI'WI?l':i1CJ£1~bBCJI?lArul:f:W~bU'W1~fl1'j'~e:J~"ll~VIfi lil1'W1'W @) 'j'1CJfl11 W1:l..l.fl1Ae.J'W1fl 
' 

ci.® ~wVi1¥11hYm~i:<{f:r1ul'IJ<Jlbn'ra.i uuDii1~11wa 'b~H'Wu-vh·tJtwe'Jn?f'T~?l'ill1'lJ1'uhhl'tl·an11 
'U 

@) b~~~e:J':i'1tJfl1':i bb'Gl~~rlam11-li-nw1tl1btm:w91tJuuulinflNe.J~~ lif1tJ1'W1~i!e:JCJfl11 @) b~:w ~B11C!fl11 
'U '\1 !V v 

bb'G'I~ b tltJhMu'WVin1 tJBtlmrubRu-ITB:w'Glbb 'l"l'G'i"llb~?J1'1"l lif1'W1'W @) "lll?l Ll?lCJ 1~~1?1~1 bi~1CJ 11?11 VJ-!!~'W 
' ~ ' 

~.m~l?l .•. 

1'1.\l'I.'Yl.'VIi(J~ ........... .'~ .............. 1.luliG'l'Wn'>'>3-lfn'> 

'~ ff 11'Vl 'V'l.\1L\1l... ............................. m-a:wm':l 

'a.\11.8 ................. ~~ ............... f1'a':l:l.Jf11':lbb%1~b%1'lJ1~f11':l 



~.m ~1?18'U11lfl111-ii'-:!1'U~'llfl'H1Jbb(;l~Lt.l1bbfl'Jll lil'1'U1'U l9l 11tlfl11bl?ltJih:::tJ:::b'J(;11fl118'U111 

hhJBCJfl'Jl l9l 1u vl811tlfl11 bb(;l:::~\oU11''Ufl118'U111hhJatJfli1 19lO A'U~B\9~-:J '\I'J~811~\?lvl111CJ-:!1'Ut-J(;l 
" 'U 

n111Jnau11lbb~(;l:::A1'-:J lil'1u1u 1~uamd1 19) 1ci11 LL(;l:::uuVin1 ~~1~1a n11Bu111'l ua'llmru~l?l Lnu.Ua11mL uu 
v v q ~ 

.fl1CJ'U8fl lil'1'U1'U 19) ~l?lbl?ltJ1~~1?1fh'l~~~CJbl?11 ~.:J~'U 

~-~ adallbb"'llla'llmru?i'JuA'Ju-na.:Ja'llmrubb(;l::: 1'l11bbmll lil'1u1u 19) 11CJfl11~'ll'11\?lbatJVJ1tJ 
I 'i 'i 'i 

b~Bll?fm'l"J 'l Vfa~1 u?fm'l"J 'l ~.:!1'U 1($1~ 'l"JfB1111tJ-:!1'Ut-J(;lfl11'll~u~.:J1u 

~- 'lollt~u1un'l-a:5'~VJ'l 

1-:Jb~'Ub'Ufl1'~~1?1Vl11~Lfl'U 19l,®~~,ooo 'U1'VI (Vl~ .:J~1'W2!8.:Jbb6'1'Wb'l11?1Vl~'U~~'U1J1'VItl1'U) 
1111 m{;&J(;]R 11 vJ11 ~(;]BI?llilum{;a1n1~u 1 bb(;l:::fi 1'l.U~1CJ~'I'l11-:J11($11tJ 11~1 l~?J CJ'l~t'~u .:Juth:::111ru'l11:::1il'1tl 

'\I'J.I"f. ®ctb~ 

b. -a:::t:J:::L 1~111i1L Utln'l'a 

mCJ'lu mb<t' 1u 'l!Utllillil1fl1u~~-:ru11lb'U?ityt1)1 

m~. m-aii'lo~~~amt~:::m-a"lha:::t~u 
0 0.1 Q.l ~o:::!lo 0.1 ~ .::::... Q.l 0 I Q. W:: Q.l d{ 

?f11Jn.:J1'W'l161"1iln1~'VI'!i1-:rt?r'il'Vl61'b•r'l£rb'lll'J'B-fn"ilbb61~?f~'All m·?tuvm1'J'il1tMmtlunl?11 "lil~'W 

.:J11?1-:J1'U~ l9l bU'Uiil'1'U1'Ub~'U1BCJ~~ b'Jio <n8-:J11A1ri1{)1.:JI?l1:U?ityty11Vi'bb~1b?f~lilfl1CJ1'U mo 1u 

'l!utllillil1n1u~.:J'U1~ 1 u!Ytyty1 bb(;l~ A ru~ fl11:Ufl111?l111i11'u~ G'l ~ 1($lv11fl111?l111il1'u H t'~CJu~B CJ 11~1 ~.:Jd 
- ~1bil'Ufl11~8~<n~'VI~fl11b~.:J1'U8Ufl'JWbb~~ bU'!ibbfl'Jll liJ1'UTU l9l 11Clfl11 

' 
<V I I"" 'l V 'ial "' 1 'i "' o' ~~ .cO o '1 IV 

- l\llil?f.:JAlJPJfl1~b'll.:I'YWbu<.;ibbf1<.;i.:!J Q'IJ'IJ.fl1'WT Vl!U blill'JWlJVHutlbPJf1?f1~?fl\l1tl':l'LH:W'UPJ!U 
" 

ni1 19) Lci:u~eJ'ntJfl11 bb6'l~riiiam11~-:J1'Ubthbbm:w~uouu:u1n~(;.J~~ lil'1mu1~ue:JCJn11 19) Lci:u~B11CJfl11 bbG'l~ 
" 'U 

Ltlu1~~uuVin1uBtlmruLnu-ifa:u6'1Lb~6'1'1l11il1~ lil'1u1u 19) '1ll?l 
' 'U ' 

- ~1Lilum-sadamL"'l:w~:huA1u<na.:JB'IJmruLLG'l:::lthLLm:u lil'1mu 19) -s1t~m-s ~'ll'11W~ 
' ' 

batJVl'ltJ b~e:J:uam'IIIJ 1ViB~"lu?fm'V'l 1-1!'111.! 1~~ 'IIIJ~e:J:u-s1CJ'I11J(;..IG'lfl11'1Jl]u~.:J1'U 
..J ~I 0 ~ i/ I v QJ 6'f2-' v w:: 'l ... 

'11WI-:!1'U'VI 1!J bu'U"il1'U1'Ub.:J'U':i€ltl6'1~ 19l0 <()8-:J11fl1fl'llil1'1(Pl1:1JG'Iqjqj1 bVlbb(;11b?f':ililf11tl 'U 19l<t'o 11.! 

irutl'W~"il1fl1u6'1-:~'U1:U1u!Yntt~.n bbG'l~Aru~m-s:um-s(Pl'J1"il1'u~?flil1~v'hm-s(Pl':i11i11'u11t'~CJU~Btlbb~1 ~.:~d 
·~ ~ ' 

- ~~bilum-s1JnBm:um-s1~-:~,uatlmrubb6'1~1u-sLLm:ulil'1u1u 19) -s1t1m-s 
' . 

- ~W~a'l11tJ.:J1'Wt-JG'lfl111Jne:Jm:um-s1~'~1'WB'IJmruLLG'l:::ltl-sLLm:u 19) 11t1m-s 
' 

- ~1bil'l..!fl11B1iB:Ubb"'l:Ua1'Ufl1U<nB.:J'e{Umrubb'Gl~bU'J"bbfl':i:!J "i\'11.!1'1..! l9l 11tlfl11 ~'ll'11WI 
b~CJVJ1CJ L~Bll6'1fl1'l"J1 Via~1 u?fm'l"J1 ~.:J1'U 1~~ 'l"JfB:w':i1CJ.:J1'U(;.J6'1 m-s'IJ~u~'I1'U 

.:J11?1.:!1'U~ m bU'UiiJ1'U1'Ub~'U~8CJ'Gl~ 19lO <nB-:!11\91rl1{)1-:JI?l1lllYtyty1 bVlbb~1bG'I~"il.fl1tJ1'U ®b'llo 

1uirutl'W~lil1f1'l'U6'1-:J'I..!1:U1 u?irubln LbG'l~ Aru~ m1:u fl11~11:U1'u~ ?fW~1~·vh m1m1:u1'u 11 L~t~u1e:~ CJ 11~1 ~.:~d 
., " ' 

- lii1bil'Ufl11~8llbb"'l:U?f1'1..!fl1U<n8.:JBUmrubb6'1~ hhbbfl':ill lil'TW'J'U l9l 11tlfl11 ~'ll'111?1 
' ' 

batJVl1CJ b~a:u?fm'\I'J 1Vfa~1 u6'1m'\I'J 1 ~.:J1'U 1~~ 'l"J1a:u11CJ.:J1um-sunu~.:J1'U 
.:!11?1.:!11.!~ ~ bU'I..!Iil'1'1..!1t!L~u1BCJG1~ 19lo <nB.:J11A1R1{)1.:Jm:u!Ytyty11ViLt~1b?f~lilmtJ1u mb<t 

1'1..!U'Utll?l"il1fl1'UG'l.:J'I..!1:U1 'U~qjqj1 bbG'l~flru~ fl11llfl1':i(Pl111il1'U~G'I~ 1~vl1fl1':i(Pl':i1"ili'U 11L~CJU~8Clbb~1 ~.:Jd 
- ·~1tilum-sade:J:uu'"lf~~1'W'fl"JU"ilH.:JutlmruuG'l:::1 tl-stLm:u lil'1uTu @) -s1tJm-s ~"11'1-sW~ 

' ' 
bl?l~'VI'lCJ b~eJ:!J?I.fiTI"ll;vfPJE.J1.1Jt1'.TnW'l:if\!1lJ1VJ~ rrlt:JJJWnbl1111CJ~1'LdN5'1nlotll),m-'ll\d 

'U 

'f!.(ll,'Vl.'VIqj<~ ......... t ....... : .... 'l.l'i~o1'Wm'i:wm'i 
' d ~tY ... . 11'Vl '\"1.(11,(11 .......... /·; ................. m'i:wm'i 

-a.(ll.B, .... , ........... ~, .............. ,m'i:wm'ibbft~b'i'l"tl1'4fl1'i 



- ~-

Vl1 n~i'u~\~ 1a.lG11~TmG'f,u.JeJ'U'l1'W \P\1~~ ~tJ~ b 1m~ tl1Vl'Wiil11l w?fty ty1 bb~~ ~-h~ 1'1 t!.:J1a.luBm~ n 

61'tyt1J1 ~fu~w<il~ ~e:J.:J'Il11~ f1Tt.Ji'u 1 ,x~,~,fi ~-J1~1.:J ~. uu~1crfu 1 ueJ'I?li1~B t~~~ o. (9)0 5J~N1'l b~u 1"11~ 1'l~1~61'tyty1 

G>o. m-a~u'IJ-a~num1a.~tth1~'Un~~a.:~ 

m&~m.Jmru1-i!.:J1'Wbnlil-n'~oile:J.:J ~i'u~1'l~B'l~~m1Biie:J~bt6!l~ttm'll1,Xv11.:J1'W1vi~~'lt~~mtJ1u ., " 
cs: i11~'l uu~.:Jtbl9it1m~1~i'utt~'l ~.~,~~~?·hd1umiede:Jmb6!lmtm'll1ViLL~1tG1~{()fl1tJ1u tvcs: -ti'11~.:J uu~.:Jttl9it1~1 
vh~-ru tt~.:J cuun~1u'Vlt~lil11'1lm1) 

' 
"" 'I "" Ql(9), b.:ifl'lJL"'..fl'W6) 

<9l<9l. <9l mruvi'UAf1~.fl1tl'WBflf1~11eJ1'l'Vl~B 1-rr~'Vlcrb~~Jf11'B'l11il61 11{\)~:!:j f111~~ UJ lil~'lJ~'Vl~ blil tJ~-J1~ 1'1 
' I " 

iJ1~~1iltb tlG'l.:J ~.~.nt 'lJ1 tl{()1n ~.~~ Vl~mtm'll~lil ~,~, tlG'l'l tlil tJ1~i'um1~8ut~eJ~{()1n~i'u~1-:~ ~,'\Ju'Vlu.:J~B Vl~m'\Jumru 

vln f) 'Vi~ 1tJB'W w 1~ 1 Vl'V1·11~ ~i'u ~1-:1{() ~ ~ B-:Jtl nuB.:~ ~11~1.:1 LL~ ~lil.1L uu n11~-:1tl1.:~ LVleJ 1 Vi n1~n~11B1'l d.J 'I Ql 'U 'U 

Vl~Bn 11 L~tJ n1'B 'l~~~u ~'W 1 'll11il e~ t ~1 Vl1fl ~-ru ~1.:J1a.l eJ 1{\) n ~~vh 1~ tbG'l ~ ~11~1.:~ ~B.:~i'u ~ lil'1leJ'Ufl1b~tJVl1tJ 
19ieJ'UAI"'G'l mt~ue:Jn b ~eJ-:J~1fl~G'l bb vi.:J f111G'l~ blJiil~'ll~'Vl~~.:Jn ~11 ~i'u~1.:~~eJ.:~ b '\Ju~i'utllil'lleJ'Urh t~tJVl1tJ f11tJ-ru 

' " " bb~~rh1i~1t~~u61 ~1~~.:Jf118'1f1n11~biltJ~bb~~f11'VI'W1t~l"'11~bt'VI'W~11~1.:J ~.:~if ~11~1.:~{()~bb~.:J1Vi~i'u~1.:J'V1~1u I "'I cu <u <u 

t 'IJu'Vlu-:~~mnB M:dmin~11eJ1.:JVl~B 1-if~'Vlcrb~EJn1'B.:J~.:Jn~11 11ilEJ 1a.J'il'n-if1 

<9l<9l.® .f11tlb'W fl1Vl'W lil1~ tl~ b1G11f111B'WW 1~ 1Vf1-if~'Vl~f1111-if'l1'W b 'll1bbf11~ ~i''U~1'l~~~eJ'l 
' v " 

-rutli~fl'W11U'U ~.:) bb\91 b 1G11~~i''U~1'l eJ'W W1~ 1m -if~'Vl~ t 'll1 bbf11l.Jiil~vl1'l1'W 1~1?l1~vl tl1Vl'W lilb1l u61'tyt1)11"11'Uli'1'W 
" 'v 

6'1l.lmru'V!ntl1~m1 
'U 'I <d ..:::.. .c::::. V .C::::. A .:! V ~ or=oi d .::! .e::J V 

<9l<9l.b11 f111~'l'Vl~ b'U ti'W G1'Vl5f1111 '1l'l1'W ~'lJG'I'Vl5f11~b'1l'l1'W Vl1€Jf11~SI'l'Vl~ b'U tl'W eJ'Wblil'Vlbflt11'lJB'l 

nu11"11'lf111 ·n~fi.:Jttlibbm~ tbG'l~Btlmru1u11"11'lf111 ~eJ.:J~hilum11'W'W1~'lJB.:Jr:11'11n.:J1'W'll~lilm~'V1~1.:J~\iiVi'G1tV!eJ 
' ... 

bi'I1~:0n{()tbG1~61'.:JI"'~ bliltJI"'ru~mi~f1111?l~1{\)i''U~G11il Vl~eJ~:del'1'W1{()Vlih~L'IJu~n1Vl'Wiilb'Vhuu blilEJ~i'u~1'l~eJ'l 
~ 'I ~ 'U 

'lle:Ji''Ue:J'WW1\P\~1bU'Wf111L'U'U1l.l~'hun.:J1'W'll~lilm~'Vl';i1-:I~iiiVi'G1bvJe:Jbi'11~:ofi~bbr;'l~a-:~A~ ,v ~ 

i~l!l. mJ1~-11U-r'UNiil'tfe!'U 

ne:J.:Ju.:~A'um1'll11'UU11aJf111m~Vi11"111aJ~ lilb~ cr:n-'lue:n'1lty1m1aJ'Vl1..:tb'Vl¥11'W 1S~8 

~.~.'Vl.V!t1)-:t ......•...•... ~ ............ 'lJo;i:li51'1Jfl';j';j:lJfl1';j 

'd ff 'J1'Vl ~.~.~ ............................... mo;i:Wfl1o;i 

';i.~.el ................. ~ ............... fl';i';i:Wfl1';ibb?l:lb?I'U1~fl1'l 



' 
@. e'V'lbmiflbLgl::~afi"'J~h16m-atoU'-31'1J"'Jflaumru~-a1:u1bfloa1::,.;'LLgl::'Wa:uu1'VI-afi'V'l'Viflaaa 

'i 'i v 'iJ 

~1'1J1'1J G> 'a1tlfl1'a (m "Ufl) 1~CJiJAUJ&'f1lllilvl~tj . ' 
®.® dJu 1 tl-au,ml.l~eJ'€1 mL uu11 T~1vt-ru~1'W~11'iJ~&'f'iJtJVI~ n:o1u 1 ill'l~'l"l vi'ihJ~mb~ ~'I'll muvt~ mnu 

~ ~ ~ 

ill1~€i b~ fl'Yl'lBUm~ ~iJ11CJf111BUfl1rutl1~ bfl'Yl1 'Yl'l~'l"lvliJB~B~&'f11111tl~~-iiB11~ 1~~'l!B CJfl11 ' ~ 

®~,000 11Clf111 
"' ' QJ 1 .,j I I 1" ®.® &'f11!11mbfl11~Vl'VI~fl:01'W ~m"llB1l~eJ(},J1'W&'f1CJ bb~~ Bluetooth ~ 

d. 

®.m &'f13.J1'j"tlfl11ell'W-iiB~~'iJ1f1 SIM Card (SIM Card Reader) 1~ 

®.~ &'f13.J1'j"tl'Vi'1&11b'W1-iiB~~1'W SIM Card(SIM Card Clone) 1~ 

@.~ a13.J11tlm'J'iJ1bA'l1~~Btlmru~bb~n~h~nu1~'1"l~eJ3.Jnu m BtlmrubtlueJ~~~'l!eJCJ 
®.b &'f1111'ltl~~-i!B~~1'WbA~B~1'Yl'l~'l"lvliiB~B1~bbri Call Hist~ry, SMS, Phonebook, Contacts, 

Audio, Video, Picture, Email, Calendar bb~~ IMEI Clhii)1#1dJueJ~1~UBCJ 
®.mt &'f11111tl1bA'l1~~-i!eJ~~~tlmru1'Yl'lj3jwl·1i1B~B (Mobile Phone) 1~CJmwh~1'Wbb'U'U Physical 

bb~~ Logical 1#1 

®.~ &'f11111t11bA'l1~~-iiB~~"l.IB~VIU'JCJA1111~1fl1CJ'Wtlf1 (Memory Card) ~-muu Physical bb~~ 
Logical 1~ 

®.~ &'f1111'ltl~'l'J'iJ&'feJ'U-ileJ~69fl111-if·n'WB'Wb~eJ'htl~ (Web History) 1#1 

®.®o &'f1111'lt1bb&'f~~(},J~-i!eJ3.J~b'WTUbbUUb~"l.l:01'W ®b (Hex Viewer) 1#1 
'U 'U . r;AA 

®.®®&'f11111tl~~-iJB~~tl1~1'~f1111-if'l1'Wbtl'lbbf111l&'f'W'Yl'W1 (Chat) 1~bbn LINE, Whatsapp, 

Telegram bb£'1~ facebook Messenger btl'WB~1\!Uem 
~ •• 1 .: ) .J"" i'l '1 .., .: "' "' 1 v ®.®® &'f11111t"m&'f\?l\l'l1CJf11'lbY1£'lbtlfl&'f11 (Document 'Yl:UB~ b'Wbiii'JI"!'I"l'Vl:Utlt"lB \?l 

®.®m &'f11111t1bb&'f~~(},J~1'W~ SQLite, XML bb~~ Plist 1#1btl'WB~1~UBCJ 
®.®~ &'f11!11m-ii11Vl&'f~'U&11b'W1-iiB~~ (Image Encryption) 1#1 

®.®~ &'f11111tl8Bf111tJ\l1'Wb'WitlbbU'U Word, Excel, HTML, XML, PDF, GPX bb£'lgf Google Earth 

1#1btl'WB~1~'l!mJ 
®.®b 'JB'l1Ufl11vi1\l1'U~1WlU Project VIC 1#1 

® .® m~a 111 11tl''ih bb 'W f1 itl fll'l"l tl 1~ bfl ill Weapon, Drugs, Vehicles, People, Electronics, 

1v .l"l 1 "' Financial ~bu'Wm.mum.J 

®.®W: &'f1111'lt1~11'iJ&'ftl'U Dropbox Offline File Identification b'Wb'Yl'l~'l"lvliJB~eJ'lgf'lJ'lJU~U~fl11 

Android 1#1 

@.@~ m U'lbbfl'j3.JGh'VI1uauua'4'Wf11'lbb&'f~~(},J£'1-iiB~~(Viewer) ~&'fl:Ul'ltlb-i!\ll'W 1m~ CJ 1~Qf1DB~n'W 
m11-if~1'W'iJlfl Hardware, Software VI~B ~"l.l~ill~ 

W.\ll.'VI.VIEY~ .............. ~. "'""""" ti'illii1'lJn'i'i:Wfi1'i 

~1~ W.\ll.!ll ............. ~ ... fl'i'i:Wf11'i 
G\.\elo G'!lllTHl. .. 

'i.\ll.'il ............... S\\Y. .................... f1'i'i:Ufl1'nL~llb~'111'4fl'1'i 



- l!l -

t9l.l!lo a1a.J11fJ~1'J~a~u bb~gj1bl"'l':i1gj~ oif~a.J~~1nB1tl11"1CJ1'W1 ~!"'l'U-&'U( Drone) 1~mh~'J!~CJ#i'·rtl 
" 

t9l.l!lo.t9l b~'U'Vl1~ (Flight Paths) 

t9l.®o.® tl11boif'l"J~~~1'W 1"111a.Jb~'J6()~~bl"'l~El.:JCJ'W~ (Power Usage & Speed Per Engine) 

t9l.lelo.Ql 1vMm'\fll bb~gj1vJ~1m~ 

{9).\!lo.~ 'V!a.J1Clb~6()U':igj'<il1#1'1b~~~.:~(Serial Number) 

{9).\!lo.<f oif~a.~~~1n 1 'l'l~ n~~~~1 
" 

{9).\!l@ ll~~r~umrua.J1'l"J~~a.~numtJ Cable bb6'Jgj Adaptor Kit ~51a.J11fJfJ~(il1Vla (Decode) Call 

Logs, tontacts, SMS/MM$, Media Flles, Calendar, Tasks, Notes, Deleted Data, 

Chip ID bb6'Jgj File System "1l~~b'Vl1Pf'l"J~r!~~a~~ruaa.~u~~~1(non-standard mobile 

devices) ~~1-ifVl'thtJU':igja.J'J~~~(Chipset) 1~bbtl MediaTek, SpreadTrum, Coolsand, 

lnfineon bD'U~~1~U~tJ 
{9).\!l® 51a.J1':ifJ~11~'W~r'ilt1on~~~ Cloud 1vi'LLn Dropbox, Facebook, Google Drive, iqol.ld, 

lnstagram, Twitter, Microsoft Cloud, WhatsApp bD'W~~'l.:~'!!~tJ ~~11-if~~~bba(il~~'Vl~ 
(Credential) bb~gj£'\1a.J11fJ~.:Joif~a.J~b(ilCJb.zl Usemame tl'u Password 1~ 

" 
{9).\!lQJ 5'la.J'l1mb£'\(il~oD~a.J~ 1 'U ':i'Lhb uu Connection (Link Analysis) View Visualization, Time 

'" '" 
Line View Visualization, Geographical View Visualization, Chat View Visualization 

1vi'LD'W~~1~U~CJ 

@.®~ a1a.J11flb~~n.n~a.~~6()~-:J'l"JCJ1'W'V!~n~1'Wb'Vl1Pf'V'l~ri~5~mnn1'l (9) 1'ltJn11 L~mL£'\(il~ " ~ 
v v .. .'1 .,J d :)' <V 

~11a.J£'\a.J'l"J'Wu6()~-:Jb u1'V!mCJ'Vlb "l!~a.J btJ.:Jn'W 

{9).\!l<f a1a.J'l1fJU1L'ihon~a.J~ CDR (Call Data Records) L~~U1ll'l1Lf111~~~1a.JtlUoifeJa.J'G1"1JEl.:! 
" " 

'\flltJ1'WVl~n~'l'Wb'Vl':iqlj'l"J~!fa~~1~ 

'I'Uil.Vl.VIiil~ ............ ~.. .. ...... 'l.h:io1'Ufi'i'll.Jfl1'i 

,.,J 
'd1Vl 'i'l.\ll.(ll ................................... fl'i'll.JflTi 

1.(1\.fl ................ ~ .................... fl'i'il.lfl1'ill<l:il<l'!J1'4fl1'i 


