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bl'1~mnil1<lnbbfl::'IJ'NtJ~::b'VIl'1lvltJ1UU betetm UUllbuU'lh~'IJ,nnl~~uIli1V1G1~illnJll1::bl'1~~~nil 
1f1mwl()BtJfI{~1Vl(1!1U~BU ~o U ~~nl~~UIli1'IJB~bm~jln,1f1 n'IJB~n~lJtJ~::b'VII'1~~IllJUlbbG11 il nl~~uIli11~1U 

~::Iii'U~l 'IJru::~ niilJtJ~::b 'VI 1'1 nlG1~~lllJulil nl~~ulIi1li1lU5~ ~1i1~ l~mQYn::n ii lJtJ~:: b'VI I'llUbBb ~ tJ ~llJ~~ 
, "' 

tJ~~b'VI1'11'VItJ~htJ m~'lutJ~::1tJ'lJv'IJB~nl~~uII1'1'IJmnl~fh1f1n ~~r.JfI~Bnl~'IJlJltJlI1"'IJB~'VInJllfl~'U ~~Jllflnl~ 
~~BBn~'IJlJltJIli1~~~U Vlln u,~ nl~~UII1'1~ bb~~ u,n~~1UbBb~tJ 'vh1~VI<IltJtJ~n 'VI 1'1 b~lJil~'I!Vllb~UbYJB tJ~::nBU 
nU~Bn btltJUltJultJ (A Bii'il~l~Bm tltJ~ 5Ulfll~bb1A~tJ~::b 'VI1'11'VItJ1'111Unl~\ill bUUUltJUl fJ nl~ b~ \UlltJ1111'mBU 

bthVllJltJii~~lb~UbYJB) 1u'1h~~~lUlJ1BtJ1m::lii'u~llJln ~,ubbu11vlJbl'1~~~nill'V1tJ1uu betete;:: nl~biliul~'VI1"" ~ 

bm~~n,~~mi1B~ bbfl~il b~u<n'VIUilln~1~tJ~n'VI1'11VI<lbillJlfl~'VIuniilJtJ~~b'VI1'11UbBb~tJ '1-1lb~filb~uil bbUl1VlJ 
,.-.J II' , , 


"'" ~ I Qj "'" ~ i.J


'VIil::bb'IJ~fll'IJUB nbflnuBtJ 

611 VI'lUJllfI i1V1 n~ runfl~hjbb'il n~l~ nUJllfl5~ nil5uv1B tJ1m::uu bl'1~~~ nil'IJB~tJ~:: b'VI 1'1 ~~il~~ , " ~ 

Jllmn~~~ Jllfl nl~b~U ~lUfh U~nl~ d'Jwi;u G11Ub~tJ1iiB~nubl'1~~linillfi mbfl~1'VItJ1U~lUnm~\inil 
~lU~ln'IJB~tJ~n'VIl'1~ili1lJlllntJ~~lJlru @)(,) G11UflU nl~¥in~lfl {~db~B~lbi1UBr.J fI nl~vll bU~~lU5~nil~lfl
A , 

i1V1mru1'VItJ1mBuu b~Bi1~Y1BUJll~bl'1~~\inilJllfl61V1mru1 'VIwhil nl~~IllJUl nl~ bUUb-VU1~ ~,,~v1 b UUBtJ 1U 
~ u~ ~ 

U"UU ~~BlJ nu nl~1~iiB bb U::111 b~Bnl~b~1~::1~'VI1~nl~b~u~B1tJ ~~bUU nl~ b61UB1UJll'11~1lJJll1::, 

r.J!1nl~An~n YMh 

Uil~UUJllfli1V1mru1'VItJilfl11lJ611ri''l!B~1~lJln1Unl~i1~1~fI11lJ bilJ bb ~~1~nUbl'1~~jlnil1u~~lii'u 

'lJlJ'lJUbbfl~~~Iii'UtJ~~b'VII'1JlltJ1J(fI11lJ~'lJilB'lJm61lJlllntJ~~lJlru @)(,) .11UflU l~tJil'VIu\illbiJunil nl~~llJ ""m",, , 
.11UG11UU1'VI ilnl~U~Vll~~~nl~ et 5~nilVlG1n ~~bUUnl~\ill bUU5~nil'illlJl~()tJ~~i1~fimlnv1 nlVlU~HbbUU 

bBuntJ~~i1~fi et ~lU AB ~lu~,hm~u nl~1~~Ub~B ~~Vll~Uri'llJlihVl'lhtJ nl~~1m1lJr.Jflr.J~'iI/bbtJ~~tJ• 
~1lJ~~nl~1~u~nl~ ~"illJflfi15~nil~1lJ ",e;::~ G11U<11UUl'VI r.JfI~BUbb'VIUnl~~~nl~ et 5~nil i1~1~nlhi1'V15

'IJ , , q 

'VIntJ~::bf1'V1 1~tJB5UltJ5~ nilVlG1nJllfli1V1mru1'VItJ1UJll'11~1lJ~lU~ltJlIii'-fh1'1l',jltJ-rllhi1'V15 U betetm Iii'~tf" , 

~l!Jl~ Jllfli1V1mru1'V1tJ illUlU ",o,etmo bbvi~ ?lllJl~()i1~l~~ltJ1~~1lJ..r~~u bmb,o",e;::,oet 

G11UUl'VI b~lJ~UillnU betetb illU1U ",""bete;::o~ <11UUl'VI ~~i1V1mruJllflbn~~~:U~ltJlv'1lJlnyji1~ AB, 
nl~vllbUU5~nil~ilunlnn~'iI~ nl~tJ~~lJ~ bbfl::nl~UfllJ l~tJillnnl~illViultJ JllJtI UtJ U,fI~B1Vll~"'ill 
~1lJ~~r.Jflr.Jii~/bbtJ~~tJ l~bbrilJl~~l~l J1UlJ~U bb<l::ii11btJilBn bUWI1U 

" 

o II O""-Qi.li.J1I "" ",,6' Qd 

illUlU ",et,oete;::,etm fIlUU1'VI illnnl~mbUUQ~nil~lU~lUfil nl~mnl~ nl~BBlJ'VI~~tJ bbfl~bfl~~'iI~bUtJU 

1~tJiluil~[Jb~tJwiillJ1B~1~~m~B~illn~lfllJllJU ii~~l~BmtltJ rllb-:JUUl'VI Ji'tJ5~~lJ'lJlili 1'1'i1~1~'IJ ~lfll 
1iufh/Y;'lJr.Jfll~bbUUBU tJ~~ nBuv1~lUlJl61mUnl~ru'VI1~ nl~b-:JU'lJB~Jllfli1V1mru1uu betctb ~Ull r.Jflill n 

n.)I.-tI~f!J lll'Itl1l\l\n .rI~~rm 

hn 0 "*,.",,, oo;-~ 



n1~~Llm~IJin'iJ1WJ1~~u~" n ~~'VIU'iJ 1n'in 'Jill n1 ~ b~lJ u"W Li'! ~1;Jiii 'iJ1i! n~ 'VI ~ Cl 8vli~ ~ i! 8 ~1~)J1nlli 8 n1 ~li ~ 8 8 n 

nwvi,m~V1 LL"t fl11~L~ eJli'lJ'tJ 8~~U.,~1J1f1 LLi! ~1Jn"~'VIlJ~'iJ~ii ~,,1Ii 8n1~IIi'~iilJh1i~1mLi!~'tJV1Vn1~" ~'VIlJ, 

ihh~"'5tl"::~lU "1"'~Ui11f1ft\,m~ru1'VIVil111h~'VI5'i11nn1~11i1LijlJq~ii'iJ ct ~~ii'il.".rn ~1~ 

~~~lJ~llJ1lJ OCOC,t.:Jt.:J"'~o; .11lJ1J1'V1 LYill;fflJ'il1nil t.:JctcI:I!J ~llJ1lJ OC,(""~"'.ctct .11lJU1'V11~v~<'I."mrulJ8n 
111f1 Ln1;mil111h<'l'VI6 oco,0t.:JOC.Q10 .11lJU1V1 ft."mru111f1 Ln1;iII~il 111hft'VI6 OC,,,,t.:JOC .0<0 .11lJU1V1 u,,,::nci~ , " 
Ln1;iII ~mil111hftVl5 cio. OCO; <lllJU1V1 ,nn1111~Lm1;\iii 'ilft." m rullJ~ eJU th~~ i11 fI Ln1;iII~ LLi1 ~ 111 fllJ 8 mn1;m, ~ 

t~1J ~1)JiitJ'i1 ri eJlJ ,j'l~~ ft1lJ1 ~Clft ~1 ~ ~11J1~LLi1 t ii r111 ~ (I'VI5'V1 nth t LJl 'VI ~1~1i~ n1~i1 ~ 'VIlJil n1 ~ 'IJ V1 vIIl1 L Yi~;fflJ, , , 

uj8V;'il1~ ru1 Li'! ~1;\jn'il111 f1<'1'" n~ ru1VlVtlJU t.:Jctctoc YiU11 ilu 'ilIlVLii V~ alJLnill 'il1m 1f111hJ'U 
~ 

alii ~li11eJm\l'tJ ~1L~'U1J 1V1 .ntJ6~ ~~'IJ 1!ii ~iII~Yl'lJ LL ,,~~ 1f11~lJl'i'lth~ LJlVlYl'tJ ~"bjmjlJ 8'U ~ 1~ 1i~'U1vu1V• 
111f1~~ ~~ci~~" m~Vlu~81111:: LI'I ~1;~ii'illi11V ~1~'lJ8~i11f1<'1'" m ru1'VI V ~~~1'Un1~ "~"1lJ n1~ 8Ull LLi1t n1 ~ 
U~tJl fI 1lJ 8lJ1f111lfl1 ~rIi'eJ~ il!lJlJ1~tUU L~ <JlJJlIJ'VI1~n1~ L~lJ LL" ~ LYill~nV111Yi n1 ~ llilln1~Vl1~ n1 ~ L~lJ1~il 
th::~'VI5i11Yi fl1 ~11 <J~t11 LL lJ1~~m.rn Li'!~ 1;~n ilYHlLy; 1J~'lJeJ~Yi ~::U1V1ftll L~'iI Yi1~L~l eJ~,.r, ~ltH1JliL~eJ11.1 
(l8i11f1<leJ~nUftJl1Yi LI'1 ~1;~n'il llJu'iJ'ilu'U 

~ , 

m~m1il(l€lUU'l!'il<'l."mru (t.:Jctct",). 1111l:LfI..",!nilJl1f1<'1'1'1nm,LyIVU ~<l'<l'Q1. ~lV~llJn1~'lIlIJ. 

m~L'VIYi , : b~Y;~~IIl~'i'lJ88n ~lnill (~m'IJlJ), 

nl1~nu'(u"I'0- """;_'lfl I("lrrnm 

1,.\ O Wl.,( ~IJ'II"" 

http:ii'il.".rn


• 
n1 'i.iyr.-hilld 1i191 n1'i.i91 n1 Wi 51~ ~1'IJ 'till 'tI'IJ 191 V1if'V! 51ntl i''tItU 1 'tJ OJ ~ LA 'i'\;\in\)'\'4 OJ L.y; V~. ...~ 

~~~~lULiJ U~~~U~lU~lJU".6111LtJuCII€I ~1-iflun l10i l1~-iii\ll VI nl1Jil L 111i~~~~ l14 €I cJ WIJ l11Wl1llJ 
~ . . 

~~JJm~l~ l\l1 !J~hj1I11lJ€I~1i~€lU ll'l!))~ ~~ilnWlJl\ll LLI'I1I14~~~nu n l1t11~!J n\ll1i",,~ntl{'I1rul'11€1~Lf'I~"'ljn,. . ~ 

~m~!J~t14nmi'\lInl1~~~~l14'I1€1~\!1:aVlf'lLiJu~ ~~1'I11n1~\'ll€l cJl~~ ~ l\l1!Jl'hij~1i~",,~nl'l1llJ:UL",,1iI ~1It1Jnl111i• 
wi'~!Jln 1'11€1~t11~ LVll'1t11 bnlil\!1::LtJ'I1U<I~ <I \lIbL1I::C11 €I~t-iieJ cJ l~AlJfi l nl11 ~ tJL~€I~ii:Ul\lICl \.!1:: <I ~ ~b~ €I~\lI\'ll

\J , , ~ 

IJll~l\lIY11-ifl14 m1t11::bil14m1~\lI nl1~1i'~~l14'I!lJ'I1U l\l1lJl-ii",,1i'ntl{'I1,!!l'l1€1~LI'I1'1!1Jl ii, ~€I LY1 tJ~ nl1~'I!lJ'lJ14 
l1llJ l111Yl ~\lIUb€l~I11TU~1i'~~ l141i11,11.1 ,::'!i1!Jl1 \lI m 1t.11b-Ul~1i'~ ~ lU~ l n flllJlJ €I n LLl1:: 11 \lI nl11i~.r~ ~ llJYI f)GliB 61 

~~btJlJCIIumll!ih~''l!'I1eJ~U'l!'''''flll::1l1n~eJ1J m~bnUnU11lJiill;jl1YJi>iIJJJiilllmnr~litl Ltlmm bbl1::1l!J~11Jm~ 
'l~IJ~ L~!Jli€I~ bbl1 ~ bnU11U~llJ-U€ll;jl1 t1Jl1JlJil~ l n'l!lJ'I1lJCIIlJLLuuvi:U nl1~\lI nl1~~~~ l14'lllJ'I1U 1VlIJ1i\ll""~n 

t1-l'l1 'l!l'l1€1~ bm'l!lJln ~~my; IJ~ l-ii m ~;;;lJfll'l!lru~lll'l! 1J'I11J bbl1::m111~ bn!)) m 1rum~~\lI m 1~ Ii'~ ~ lUfll!J1u'I! lJ'I114 

Lb.111ll-UeJl;ll1ml11lJl~\lI\'lTll~1Jl1~l\lll\l1!JHVI~'I!IDnl1t1~::Liiu Input Process Output (lPO) bbl1::t11~Liiu 
~ 61 m~Vlu (1m pact) fll!J""Ii'~ui €I1i11~ l~lJll~1\lIbL.11 ~~111~L~ tJ l'11l,!!vh m 1Y1 ~l1 ru ll'l1llJ L""m:: f11J'IJ€I~iJll:5l\lI 

rie>unl1t.1l1t1V1\l1l1eJ~1.u~~~ nU'l1lJ'I1lJlJl1Ju,uuviil n l1~\lIm1~~~~ lU ",,1i'~~1 n,1u1111t11'utl ~~iJll;ffl\lll11il FllllJ. , 
L""lJl::f1lJlJln;ffu U,l1::l1llJl1()1l,1t1t11~Lilu1i1\J~ ~ 

~(jm1i1n'l!llli11iJll~l\l1~mlJliI 0", iJll:5l\ll ~~L~!J1n\Jnl1t11::Lilul11l14~~~1llb'Ul (Input) :U 

1£>", 1J11:511i1 b'llU FllllJ~m";;!J~'I1eJ~~utl1::lJl ru.,oJ\J"1414l'llllJ~l'I1llJboUlh'l1eJ~UI'll1l n1Y1111l'11llJ~nu'l1lJ'I1u 
\ \J I \J ~ 

.. d '" '" 0.; " v......... "".,j

nl1IJJill'l nl1~9lJ14l \lIlU~l1~~ l14 ~~ml~""141tJ ~ l14 LLl1 ::l'IlllJ L ""lJ l:: "1J'I1eJ~1 \lI lllil Ubbl1:: VI ~~!Jl n~1511lJ'I1l!))VI 

mU~14vi I11lum::ulUn11 (Process) il",o-j 1J11~l\l1 b'l1U nl~ll~LL~U nl1~~lm~11~l~~{\J~IiI'I1eJu nl~)j
" 

<I'U~'lJ nl~oilLU14ll'1~~nl1 bbl1::m~i>i\ll\llllJtI~~Lil14~l1 I11l14~l1~~1iI (Output) )j "'''' 1'l1:511i1 L-014 n11 

t1~ ~mjiii n1 ~ L:; 1J14~LL]nb""~ ~L:; IJU~ m 1 b ~IJ~ llJ1111 Lbl1:: nl1., ~l ~~l14l1J'111J'I1u LLl1:: iIIl Uc.J 61 m:: VlU)j ",0
"" , 

1ii'1:51\l1 L-OU I'I1lIJVi~~il111 ~~LL1Ii1i\'€llJ bl'l~tl'lhIJLLl1::~\lI61li1n 11i11Jm~1Jhi\llIii'1;fflli1vi~liI\'ll;ffulJlLb"l1~lii'llJl
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