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.('1'. \ '1'/'1'. \ \ -'1'. \ ·/'1' •• ~) o.foll .h....ji..J .ill~_, l:~_,...lll ~ ~~ ~b..J~ .uci.Jj 

:La j)lJI ~WI wl..ili.....ll ~WI ~.) _,..JI .:".J)l ... l.u. 4..9 _,i.....o Ji,.U : 4..:..\.:W\ ~WI J .;1 ,JAil J.J# - Y 

1.$~ ') ~ ''.' ·SAil _;..J'-! ~\.)j ~y> JS.; J~ JS (.)a .l:..\.J ul~ ;i.e\.)) 

~)~\ ¥ .ri.Jj ~Y' JS _; :i......\.J.l\1 ~Y' ~b..JI ;i.c\.J) ~j)lJI ~WI wl;..Yh'JI 

.o.foll ~.ill~_, ,~_,L..:i _,\ .ri.J)\ ~_,...11 ~\:WI ~WI 

· lw ;i.e\ ) ~ ·)lJI :i..J.c.l )I 4.1L...JI u)lol.u. ;u · ~~ ., :4..:..\.:WI ~I ~~1 ~~ J •• Q -r u .) .) .. .) ~ ........., ~ .)j" _;::-

:L.j)lJI ~I.J)I 4.1L...JI wl;..Yhl 9~ 'J ~ \,;.ci.Jj ~Y" JS _; J~ JS. u.a .l:..l_, 

ufi'-! ~\:WI ~I.J)I 4.1L...JI ~ .ri.Jj ~Y' JS _; :i......\.J.l\1 ~Y' ~b..JI ;i.c\.J) 

:L.j)lJI ~I.J)I 4.1L...JI ~..>.!.ill~_, .o.foll ~.ill~_, ,~_,L..:i _,1 .ri.J)I ~_,...11 J....c/r-~ 

;l.cj_,..JI ~ts:ill ~~ J.:.9b~ J'.J..:.. u.a .ri.JJ ~Y"- JS.; J~ JS u.a .l:..l_, 01~ ;l_c\.J) 

.ri.Jj ~Y" JS _; J~ JS,l JL...JI .J-.?.1 ~4} ~.ill~_, 'l:tu)'l wl..._)h......_, .Jy.J ~} 

. o .foll .h.... ji..J ~ _,..JI _; J..,WI ~~ .h.... _,u. ~ 

~\.J) r-J)LJI JWI U"i.J ~ JWI U"i.J u)lol.u. 4..9~ Ji,.U :ct.:WI JWI vwi.; J.J# -t 
:L.J')UI JLJI U"i.J ~ ufo ~ ,~~ .ri.JJ ~y> JS.; J~ JS u.a .l:..l_, 01~ 

r---""_,...11 c\:WI JWI uJ.J ~ ~_,.l:.. ~ .ri.Jj ~Y' JS _; :i......I.J.l\1 ~Y' ~b..J\ ;i.c\.J) 

.c.foll ~.ill~_, '.ri.J)\ 

ulw ;i.ci.Jj 0"" ~WI ~4} ~ ~I.J)I ~WI ~4} 4..9~ Ji,.U :~la.ll ~l J.J# -o' 

~I.Jj 0----> ~WI ~~J u~ ~ ,~~ .ri.Jj f' ,... jS _; J~ JS u.a .l:..l_, 
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~ ~h.JI ~I..Jj 0-> ~WI ~41 0-> y,SI ..ri..Jj r-"".JA JS ~ :i......I..J~I ~.JA ~h.JI 

. i. .foll ~ ~m J , 4-:!J~ ) ~L.JI ~I ..J)I r-""1 _,.JI 

~41 ~ ._ri..J)I J:.~l .)~ ~41 ;jj~ JW :~l.;jll Ji,.lll uAL.,.Q ~~ .l~ -'\ 

u~ ~ ,~~ ..ri..Jj r-"".JA JS ~ J~ JS l>"' AIJ ul~ ~I..Jj 0-> J:.~l .)~ 

~~1 0-> y,SI ..ri..Jj r-"".JA JS ~ 4.....1..J~I ~.JA ~h.JI ~I..Jj 0-> J:.~l .)~ ._.141 

.i..foll ~ .illjJ '4-:!J~) ~\....JI ~I..J)I r-""I_,.JI .) ~h.JI ~I..Jj 0-> J:.~l .)~ 

W.UWI · .<11 ~~ ·t:i ·~.e 11......::..1 ;u · ~~ ., :~1 • .(tl .l.w&Si ~ ·~ J··' -v . u.J-1~ - ~ ..J r...s- • , ~ ~ • Q.J:~ ~ If .J ~ 

u.#~ ~I..Jj r-"".JA J-£ ~ J~ JS l>"' AIJ 01~ ~I..Jj 0-> ~~ jWI ~41 

~.JA ~h.JI ~I..Jj 0-> ~~ u.J-?fill ~~ ~t:i j\.6 ~4J ufi:! ~ 'rl,p..#. 

r-""I_,.JI ~ ~h.JI ~I..Jj 0-> ~I jWI '-,14) 0-> J9\ ..ri..Jj r-"".JA JS ~ 4.....1..J~I 

.o.foll ~ .illjJ '4-:!J~) ~L.JI ~I..J)I 

~ 4_...,.;,; ... all Ul.hll ~41 ;i.!~JW :~l.;jll [l:u"il uA ~~I Ulhll .l~ -A 

J-£ ~ J~ JS 0-> AIJ ul~ ~I..J) (\:ij~l .) 4....~1 ~l.hll ~4J ._ri..J)I (\:ij~l · 

~h.JI ~I..J) r:\:ij~l.) 4....~1 ~l.hll ~41 ufi:! ~ ,J_p. ~~ ..ri..Jj r-"".J-4 

~I..J) r:~~~ ~ 4....,.;,; ... JI ~l.hll ~4J 0-> JSI ..ri..Jj r-"".JA JS ~ 4.....1.)~1 ~.JA 

. Yl .)\..WI i. .foll .b.. _;W .illj J ' 4-:!J~ ) ~L.JI ~I ..J)I r-""1 _,.JI .) ~h.JI 

:~J.i.ll ~l}il ~~~I ~~I ~~I~ ~J.;i-JI ~I ~~J~I Ji J~l (~..:~) 

~~~I ~1}11 ~ ..ri..J)I tU:.ill ~ :6.\:WI ~jl..:.:l§~l j)_,.JI ~ i.j\.c'j 

~)11J ~~~ j)_,.JLS ,i,A ~ 4....~1 ~I..J)I j~l 0-> ~ JSl ;jj~ U:!fo 

~h.JI J,...:i..U L..hJ W9i ~I )1 I- -'1 1- ·• JW ,~1 j -·~'1 I ·1 .:i..Jjl "I .:i..JjWI - -· - - .) r-"" .r" ~ - - Y:!"" .J¥>- J - J..Jt - J 

·..ri..Jj r-"".JA JSl ~I ~\II w)L..~ ;i.!~l ~ ~ ,~1..J 

JS ~ _;liJ .bil ~~I j~l ~ <:j_,..J '-:?1 '~ jj:!! uJ~ <:j_,..J .JA>J :JJ~I [j~l 

~41J ~WI .)~J ~WI ~41J ~\:ij~l ~\.S::JIJ JWI uJ..JJ o4JIJ ~..J\11 :6.L......ll 0-> 

L..u;.l 4......J..o w, ·'I , . ~~I . j 4....~1 ~l.hll II......::.. I ~I · .<11 ~1 ·t:i ·~.t. ..J . "'--6-' J <: r.s- r...s- • ,J . u.J-1~ - ~ ..J 

~ j.J:!! (,?1 j_p.J rje :Uh ~ .illjJ ~I..J)I ~h.JI wb.L..... tjj.fJ ~ wyo:JIJ ~uy,ll 

.4.....1 ..J~I ~ .JA ~h.JI ~I ..Jj 

~ J~ JS,l :6.L...J.l ~j\IIJ ~\11 .l:JI jj:!! ..U t!l....a... ~L.JI r:j_,....ill .JA>J :~'WI [j~l 

..l......:o. ~J .u... w~IJ {''. '~ 1~.'' -~.' . 1~ . . ") i..foll .h..._;W .illjJ ..ri..Jj r-"".JA JS 

0--o .ci~l (j~ ~ (.5j.o j~'j ..ri..Jj r-"".JA JS ~ ~l.)yl ~6..Jj ~j~ AJ ~~ 

0-> (,?1 jJ~ rje .ill:t;J ,~ .1:._,1o ..ri..Jj r-"".JA JS ~ J~ JS ~I..Jj 0~ w~ ..U':)l;. 

~h.JI .}~ ~ J~ (,?1 '-'.fo ~ ~ _;11 ~..J~~ ~\II .l:lJl ~h.JI o~ 
• ol...;A ' IC' > · '\II c.r- Y.C ~ !.5 _;::.. 
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,ylt...J\ ~l..lill ~WI ._.9~ wl~ ~~\ ~t...;w.l t"" ~t.....ll C~_,..ull u..9..i ~.J :1!&.11 ~j~\ 

.Ji 0---o .J--!Si ~\.J)\ ~I_,.JI ._.9 4.c.JjWI.J C~_,..ull \~ ~~ ,)..lill ~tc ._.9~ ui (,?i 

. _;i...:. (.$ _j\....ij 

J.J I a">A ~L...... o~L..;j .Ji ~ ~~ ~J t!~ ,~t...JI c~_,..ull u..i.i ~.J =&1)1 ~j~l 

J._.1:, ~~WI ~)U ~\ J:;..~l ~1.....::..1 ~\ JJ..~I ~~\ ~jlll ~ 'LJ:!a...o 

·~.)~4 oy.....ll ~.).JA ~~.JAA 

J.J I a ... A ~L...... o~yj ) ~ ~ ~ ~l t!~ ,~t...JI c ~_,..ill\ u..i.i ~ .J :o-Wl ~ j~l 

~~\ ~ ~.J~ ._.9 ~\.J)\ tU:.ill ._.9 ~\.:WI ~~L....:i!~\ ~)_,.JI ~ o~k'J 'LJ:!a...o 

o~l ~ · · · - ,4..:,.:iW\ ~)U _.. ·· ~~ ~ _i~ 1- i -:.·~-·:I ( 4...u.illl · I ~I ~ ) - .. ~ t"" . ~ u=>- 1.5" ~ ~ - ~.) 1.5" , 
· . ·- • I jll ~-o"l - t.J....c . _i 4..!\.hl\ I,.:.~ I · · · ·· I jll \.:i.i"l . _i ~~\ ~ ~ ~.) (UJJ w_ r..; r-~ ~.J ~.) C 1. r..; 

• 1 jll \.:i.i~l wt.J....c I Wa..U.JI · ~<'\ .l.l....Si ·t;j ·1.6 ~ .) ( - U"' . UY.~ - ,.r .) 

:~LWI ~I..):!Lill ~ ~ 4-.;.lill ~1}11 ~ J,l..a~l ~~I ~Ji.ll (~) 

l • ,, .. A J._.1:, ~ (.S~L....:i!~\ ~WI ~ .ul.:. LJ.o (.$~\ ~ JJ..~I .}~1 ~jlll 

~.J ~ JJ..,i ~lo .UY'-" ;u-*"' r-..W ~ F'~ ~.J '(.S.ft~l wb..l.:o. .. JI.J ~I d~ts..o~l 

t---....:i .U'a' .,,J\ U\~1 ~ ~ r...>'""WI c~_,..ull ~.J ,(~)u.\~~1 ~ll.i oy.UJ.J ~~\ 

J.J~4 ~ .JA ~ t...s ~ ) ~ ) (.$ jl.S. loJ 4lh ~ ~ .l:.Wu JS ~ ,.J..Wu LJ_jy:.c _j 

11 4AL....... ~ 4...u.ill\ · 1 ~\ . _i JJ_.~\ 1~1 WJS ::1\ ~i 11 • ~\ (f) ..i I,S'. . J .. ~.) 1.5" I..S' . - ./'"' -..?· ...»'-":! ($. ,-.) 

~ A..-:u~ ~.ill\ ~~.)~' ._.9 ~~~ ~t......JI ui ~ .~\.))\ ~_,.JI ~L....... 

o · -'1 IL....:...\ •I•; , ·\.l! u.li 'n'' t "t' · •I•; .I~~\ I. -- -'1 WJS .~1\ . .J .:i...J.J ·-'1 J~ -..? . • C"-:-' J u ' ~ C"-:-' UJ-'1 -..? ~ . - ./'"' 1.,? - • ../"" 

~.J '~J 1 M·AI\ ~t......J\ .l:....._,J.o LJ.o %,o",A.o Ji...J 'ul.l! u.!1 i'\VV,Af"~ ~ji...:J\ 

'Ua nl\ ' :i 1\..l\ 'U"~\ ,~\ '($.~\ J_,g.l\ ,~\ J~ LJ.o JS ~\.......o 

~\ ,.fi-..-.J\ ~ 'F'~\ ,J.:!~IJ f":l.ll.....JI ~y,l\ '($.ji...:JI ~\ ,0 \:iS.ll 'c...>"'--'"Jlll 

,A,fft '"'"ov '"'""' ,,A,HA ,io,, .v '"on,fV'\ ~(.$..,__.:...~\ ~~~J 

"'\Adt• '"'\f,oAV '"''ofV '"'\f,A"V ,,ffV,i"A ,A,doo ,'\,iof ''''"' 

oJ~\ ~L...... .}l..,..J W .~ji...:JI OJ~\ ._.9 ~_jlll ~ ul.l! Wli ''\tV,'\ oV , "o i, t i • 

~J ,~~\ ~t......J\ .l:....._,J.o u.o %t' ,oo" Ji...J ,u\.l! u.!1 o £ '\. ,yy. ~~~I 

,y_,....JI J_,! ,~\~\ o.J~\ ,~WJ\ o.J~\ ,.:l..y!.)l o.J~\ 'j.J~\ ,uJ:.ill J~ LJ.o JS ~L....... 

~\ ,~k___1, ,~\ ~4c ,~\ ,~\ '~~\ ,~\~_,...J\ J_,ill ,_fo.J\ ~ 

,nv,.:t ,,on,vi' ,fn,v." ,,ff,,i.o '"v"'"'' _,_..:oJ(.S..,__.:...~I~~~.J 

'' •i,'\'\" '"'fVi ,n,'\n ,i,oo" ,, .o,A" ,fo,,f'\ '"AfdV'\ ,,y,"o' 

OJ~\ ~l....... ~ LJ:!.:.. ._.9 .~\OJ~\ ._.9 ~_jll\ ~ ul.l! Wli V'\A,fo£ ,f'\A,Ho 

~L...... ~J ,~~\ ~t......J\ .l:....._,J.o u.o %o,i if Ji...J 'ul.l! Wli Vto,H'\ ~~I 

,~L..J¥1 ,J__....¥\ ,~\~\ o.J~\ ,~WJI o.J~\ ,.:l..y!.)l o.J~\ ,~\ j.J~I J~ LJ.o JS 

~ 
I 
-
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, • , • •• , 'rv,'\'fo ,r. o,AW , • , ••• , • , ••• ~ r.;Y,.~I ~b..JI_, ~\ ,~kJ, 

.~l~>_,yJir_}~Jlll.;cul.~u.li ,w,oAA ''""'''£ ,,.o,H~ ,rr,in 

~L...... ~} 4hL...... ~J ~.ill\ ~~.)~\ ~ ~~\ ~~\ yfojlll ~ :(f) ~.) J_,~ 

~I .J)\ F' _,.JI -
~L..... JL..;..J .)J ~WI~ Ji..\'1 J~l ~.fol .bWI 

(o/~) ~I.Jjll ~yoll (ul.l! u.l\tt., ~WI) 
: ... ji.!:.\1 ~_,..11 

n,.,. .. .,. 'l'on,rv'\ ~ 
.... rr io,' • V i.S~ J_,! 
• ,.,-y, ' "' '\.,." . 

.J:!"-'-'1 
.•. rr , .,.,n, (.)".leo 

• ,,vr n,.ov ~ !!:. • 

. '" '\ "''I" 'I"£ ~ 

.,. 'v '''A' (.)"---" y 
• '''I"" '\ .i 0 t o\:iS 
,,nv A'doo ... ~~ 
, ... w. wrv.i '~'" l"":l..u..... r-:!'""Y. 
t ,.,. " '1''\'I",A'I'V ~~r-:l'""Y. 
• '.,. '\t .,. • ,orv . 

r-Y 
t '.,.. v '1''\'l",oAV fo..\1 ~ ,,n' '\Adt • r-.b\....J. 
r.i tv 'l'otdi • y:....;.. 

'I'V,'\' i ''\ fV,'\OV ,.u~'lll J.;...ot.:..JI 
' .. , ... i'\VV,At'l' ... ji.!:.\1 ~ yoll J4l 

:~1~_,..11 
t ... i '\ 'I'V'I',A' • ubi! I 

.,. t.'l''l"'l" ''1"'1" •• i. 0 J.J\11 
i,W'I' rn.v • .,. A..y!)l 0.)~1 

'I'V,'\' o 'on,vi' ~~~ O.J~I 
r,'\o'l" 'I'W,.ft ~1~1 O.J~I 

•• nt Wi'l'o' '-;_,....]1 J_,! 
o,' i'l" 'I'A'I",tV'\ fo..\1 y....! 
•• it. ro,,n .;l.l Y" J_,! 

' ''\.,." ' • o,,\ i' u-J::.\.b; 
. '" '\ i,oo'l' ~ 
• ,oA' n, .. .,., 

~ 
.. '1''\A 'i .rv t ~l.lt.,.:. 

'' '\t '\ '. i.'\ '\.,. r-.b~ 
v.'l'io '\'l'o,'I"'\A y:....;.. 
't ,o t. V'\A,rot . 

i.Sft\tl J.!At.:..JI . ' .. " ... 0 f '\. ,yy. :~l~yol1J4J 

. , ... ., ... :~1~_,..11 
j) 

., ... ., ... :i...y9.) • .)~ 

f' '. '0 'I". o,A, V ~~-.)~ 
'Ad. o ''I"V,'I''I"o ~1~1 0.)~1 . , ... ., ... ~ 
f ,o'' rr,in u-J::.\.b; 
.,-, .fo ,o,H'\ r-.b\....J. 
'"'.,. 0 f ,n,,.£ y:....;.. 
'o,yy • "v,oAA i.S ft \1 I J.;...ot.:..JI 
' .. , ... Vfo,i 'I''\ :~l~yoll.)l..;..) 
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:t.y.li.ll ~I}JI ~ Jw~l ~~~ ~ji.ll 4liJIJ ~Jl..4ii':ll ~~ ( J) 

~IS .t.411 L..i9J ~)WI o~ ~J .w~~~J w".)l:....l.J\ t.J:!.! ~)WI UC ;;~\.iS.ll y,.U 

w ~ . -" ; ~ 1\ • ~ . ~ . __1.,:; ·:'I w".)l:....l.JI ill · .l.lhll • • .li9 , l.iic 'lf\ · J e:.- (j4 • cs- ~- ~ ".J-1 " . ~ .) . ~_JA 

w".)l:..~l t..._...1 U · . ____g ~ ·.-'I · ·.<-- . ~ · · .. -~'1 . ~ ~ .) .)".A ~ >---"""' r.s-- .J.r (j4 u--" ~.) cs- oc ~ -.s- r-

..bA ~l.:i.JI ..l)_,.JI ~_,...;:. ~ -.s..ll...4l!l J1 -r4' ~ ~~ c\:i.i} ~ ..lSJ t...s. .w~~~J 

.("lu~l 0 J..l ~\:i.i'lfl J_,......\'1 ~ wb.JI Y.J (.S'""'u 
<L.J.:.._,:ll\ 1- .LL i\\ Jl}')/\ ~~~ ~ :;H \al\ ..l\...4l!'lf\ _.,8";1\ ~~ 'V ... ~ 1.$..~ 1.$. '4" . " Y"' -.r- J 1.$. ~ fi>tJ 

~ · -'1 wL.ilull ~~ ..l • 4......J..lill ·I ~\ . ~ 'lull \:i.i'lf\ ~ :lJ..l\...4l!'lf\ ..l I- .n Jl,.."l/1 r' .. .) ("'.l:!" ~.) !.F~· c -.s-" .)~ 

~I.J"l/1 ~ Jl,.."l/1 .)~1 ~jill ~~J l.$...ll...4l!'lll fJ}il\ .)j ~ 1.$.ii\J (i) i!.J JJ~4 

4......J..lil\ ·1 .'-.11 Jl,..")/1 l- -- -'1 ~ .~11. ~ ;i..J · -- -'1 ~L....J\ lb\ ·1 ·" ~ 4......J..lill " ~..Y'" '-$'"~ • "../"'!..,? -~ r.r ., u ~ . . 
JS ~ ~.JjiJI ~L......ll ~4} ~J ,0 \..l! UJ1 'r''l'' £,'1' £' _p...i ~ ~yJI ~ ~.J~ 

~ 0\..l! UJ1 V£o,i'l''1, o£'1 "yy, , i'\VVd,£'1' _p...i ~~J ~~J ~~~ ;;JyJI (.)4 

.~jlll ~ ~~~ ~L......ll .l::.....jlA (.)4 %o,i £ r d' ,oo'l' ,o'l' "'. 0 _p...i Jl..U ,~_jlll 

~..lill ~I.J"l/1 ~ Jl,.."l/1 .)~1 ~jlll ~ ~~ <.r'.J j.JI JWI (.}"i.J ~4J 0iJ 

U--o J__S ~ ~~ <.r'.J j.JI JWI (.}"i.J ~4} ~J ,~ 0~ o'' • 'I',' ov _p...i ~ 

~~0~'1''\oA,'\'I'r' ,'1'££A"A·· ,'l'rii'l',£r'r' _p...i~IJ~IJ~~\;;JyJI 

~..lill ~I.J"l/1 ~ Jl,.."l/1 .)~1 ~jlll ~A....~\ =4JWI ..l)_,.JI ~4} 01J • ~jlll 

U--o J__S ~A....~\ =4JWI ..l)_,.JI ~4} ~J ,~ .Ju. 0~ ri' i'\,'l'oV _p...i ~ 

~ 0~ n A 'I', i i" , '" rn, i vv , ' £ o o","'" _?-i ~~J ~~J ~~~ ;;JyJI 

J__.l:, . ~ 'WI · ·"' ..l..w>Si ·\.j ·t.c · :lJ 'WI w\.j~'V\ lb\ ·1 .l......l.ii .~11 I .... ~ -r- ~ U.J-!J-"' • ~ .J (.).4 • .J . t r.,r . , U J .• ../"' ~ . 

~J 'r-'..r.- # 0~ '"' ""'vvr _pJ ~ ~..lill ~1.J"l/1 ~ Jl,.."l/1 ..,1~1 ~Jlll 
,A'I'oV,V"'' · ~\ ~~ :lJ.~''I;; ·-'1 · .te' . ...! ~WI ~·WI w\.j~'V\ lb\ .J--="-l " • J " • J ,.y- J..r-' (j4 ~ !..,? • ..) • 'f r.r . ' 

cl:li'JI ~ A....~l :UI...b.ll ~4J 0iJ .~Jlll ~ r-'..r.- # 0~ oi £,rn ,rrvv,io'\ 

~J, Jll 0~ '"'"'"'in _p...i ~ ~..lill ~I.J"l/1 ~ Jl,.."l/1 ..,1~1 ~Jlll ~ 

~ ~~J ~J''.! ·ai\J ~~~ ;;J_r--JI 0--o J__S ~ cl:li'JI ~A....~\ :l.!l...b.ll ~4} 

. ~ Jlll ~ Jll 0~ ' 'I' v vv, n • , ""n v,' 'I' v , vi w o,' H 

~I.J"l/1 ~ ~"l/1 .)~1 ~jlll (.)4 ~WI wl..li..>.!'JI ~4} 01 ~ I....S. 

;; · -'1 · te' -~~WI wl..ll 'V\ lb\ ;1,-; ,~ · .. t. rf'AoL,'\i · ;lr.4......J..lill J..r--" u-- ~ !..,? . Y-t r.r . , ~J ... u~ _p..J ~ •. 

~ ~ 0~ '1£'1'V,nr ,vMoV"ov ,'l'orti'\,A'I'i _pJ ~~J ~~J ~~~ 

.~jlll ~ ~WI wl..li..>.!'JI ~4} (.)4 %'I', V o A , 'I' r" '1V , V L' £i _p...i Jl.,U ,~_jlll 

~ ~..lill ~I.J"l/1 ~ Jl,.."l/1 .)~1 ~jlll J,l:. ~ ~I.....JI .,r..r-JI J,:....l.ll ~4} ,)J 

:lJ-~'-'1;; ·-'1 · JS ~ . .Jl......::JI · .. 11 J,:....l.ll lbl ~1 .. ,~ · .. L '1''1.£'1''\,or'A · .. y- J..r-' (j4 !..,? ;.,r .,r .J.r . '4" . , c-:::J •. u~ _p..J 

~ ~ 0~ iiiA,rM ,oHn'"""' ,nvv'I'A,' oi _pJ ~~J ~~J 
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:~1 

Mathematical presentation of the model 

The objective function of the model was to maximize profit subjected to the 

limited resources on available seasonal water and suitable soil types of each crop. 

Algebraically the model is summarized below: 
E G Y P T 

Maximize Zy = L L L L L Ae9ypt Xe9ypt 
e=l g=l y=1 p=l t=l 

Where: 

Zy = Gross profit of the scenario during the season y 

Ae9ypt = Crop profit of crop e in crop combination g in sub-season y by sub-irrigation 

p for soil type t. 

Xe9ypt =Irrigated area of crop e in crop combination g in sub-season y by sub­

irrigation p for soil type t. 

E =Crop type (e = 1, 2, 3 ... E) 

G = crop combination (g = 1, 2, 3 ... G) 

y = Seasonal index (y = 1, 2, 3 ... Y) 

p = Irrigation type (p = 1, 2, 3 ... P) 

t = Soil type (t = 1, 2, 3 ... T) 

Subject to the following constraints: 

1. Land constraint. 

2.Cost constraint. 

3. Water constraint. 

4. Capital constraint. 

5. Return constraint. 

6. Net profit constraint. 

7.C02 emission constraint. 

8. Energy constraint. 
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IMPACT OF CLIMATE CHANGE ON CROPPING PATTERN & 
POSSIBILITY OF ENHANCE IT 
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(Manuscript received'4 May 2014) 

Abstract 

A II agricultural policies in Egypt are concerned with increasing the 

production of food crops, 'especially with cereals, broad beans and 

sugar croP.S. This research tries to show how better allocation of resources 

will help to increase production of these crops in case of climate change in 

old land in Egypt. The research used the linear programming technique to 

determining the optimal cropping pattern to test the efficiency of 

agricultural resources in the production of crops in Egypt governorates. 

The results show that the use of agricultural resources has deviated from 

the optimum utilization of resources in south and north Egypt, which 

maintains the economic efficiency after land effective by impacts of 

climate change. Increasing yield per fed considered an important means 

because the area under cultivation is limited, to meet the increasing 

demand. The results show that for the entire Egypt governorates yield per 

fed of main crops decreased after affected. Now it is obviously the impacts 

of climate change on production crops in Egypt governorates. Using the 

linear programming technique to treat impacts of climate change in Egypt 

for determining the optimal cropping pattern, represents the net profit per 

cropping pattern at farm gate prices increased by LE 149715.491 million 

or 106.397%. Water using decreased by 8306.168 million cubic meters or 

18.675 %. C02 emission decreased by 2965.619 million kilogram or 

19.555 %. Energy consumption decreased by 21147.970 million liter or 

10.450 %. The research recommends expanding export field crops such 

as cotton, potatoes, onion and garlic in addition to wheat, sesame and 

sugar beet at the same time decreasing the area of clover (berseem) and 

rice. 
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