
6!2#5%0/#7&8$9:%&0;&<5=>?="-&@-47-&AB:C&DE-47/(=>F&<55BG

&}U<7%*.'?-+1%$<.F
9./N?&A(=B-.'&2*(3*&!(3W./e6&'(G*.

\*@'KU:$%,:'EF'#%UNSB3
[~N�>3%�R4>=N@_%&$<(`%b'?-@$U%*#'+#%,'+7$<�)%,<;KU%,Nx-@$U

�z'X+h'a%<a'GRSB3
&$<(`%b'?-@$U%*#'+#%,'+7$<�)%:'+-@$U

�&$<3'K%J>V
&$<(`%b'?-@$U%*#'+#%,'+7$<�)%:'+-@$U

}�^\�}]�]�%8k<=�1%�=:'`%%%%%%%%%%%%%}�^\�]��\�%8T7'=:U%�=:'`

3H5IJ
&pVVT(h+&\VV$%&A+.,VV#0&O+&<VVE.1.&7pVV*.&9(VVN6&2VVF3G34Q,��&rVVJ(>%&<VVE/?&_N%&1.&2VVFE&KVV-(3%+O([
&.+&!1(VV*O/#4h&�"VV#M&^KGVVDq@&+'&KVVt&2:(5+'&ZpVV*.&A',VVT&!1(VV*O/#4h&!./VVT&�VV4Gd%&9./VV=E1(T
&2VVG:O'/3�&9./VV=E1(T&A1O/VV%.&^"VV-.&A'.'&2%&R(VV)-.&!+(#XGVV*.&O&�+�VVT&!(VV0&U+"h&O&KVV`Y>%&!(VV0&p:O'
&2VVG:O'/3�&9./VV=E1(T&�VV-(0.,[O/#4h&!(VV0&�E,Q&KVVt&!.&KVV-,@&KT&7"-.&A"VVD&'+.O&A1,VV5&<VVE.&KVVT&�VV3-
&9./VV=E1(T&1.&2VVFE&<3#4VVi#:.&9.,[.&�VVI>6&ZpVV*.&&KVV`Y>%&!(VV0&p:O'&2VV[/T&1.&/GVVB3T&+(3VViT&2VV0(@
&+'&."VVGT.&KVVt&�VVI>6&<VVE.&Z'+.'&�VVE�,:,�"E.&2VVW"0&O&pVV30(%&9;&2VV0.,[O/#4h&KVVt&pVV*.&2VVG:O'/3�
&/E(VV*&O&KVV-(3%+O([&!(0+,VVBt&/E(VV*&KVVT&^2VVE(3W./e6&�VVdQ&"VV>E./W&/VV3��?&p$?&^"VVD&\3FVVB?&/VVj%
&KVV:(`%&<VVE.&Z"VV*/T&U+"VVh&KVVT&pVVi-.,?&KVV`Y>%&!(0+,VVBt&2VV[/T&+'&O&pVVW(E&A.+&�VV3-&9(VVN6&rVVJ(>%
&"VV-O+&<VV33I?&KVVT&^!'(>VV*.&O&!.&KVV-(dT(Gt&aVVT(>%&KVVT&(FVV?.&(VVT&O&2VV434$?&2b3f,?&�O+&1.&A'(bGVV*.&(VVT
&�VVI>6&<VVE.&!1(VV*O/#4h&+'&/VV�x%&\VV%.,M&O&KVV-(3%+O([&+'&�VVI>6&<VVE.&!1(VV*O/#4h&O&2VV0.,[O/#4h
&�VV0q%&/VV3k-&2VVE(0&Kb:x%&/VVT&"VV3t�?&(VVT&�VVI>6&<VVE.&"VV0'&2%&&9(VVB-&2VV*+/T&�VV)3G-&ZpVV*.&KVVG[.'/Q
&�4�VVi%&O&+(#XGVV*.&/VV3k-&^2VVF3G34Q,��&Ug,VV$?&O&(VV3W./e6&^2VVT/M&9(VVT1&O&'.PVV-&^ VV>0/W&^<>VVi?
&^!1(VV*O/#4h&+'&9;&pVV3`W,%&O&pVV*.&A'/VVt&!1(VV*O/#4h&KVV-(3%+O([&�VV4Gd%&rVVJ(>%&+'&^<3YVVi4W
&7pVV*.&�VV4Gd%&!(0+,VVBt&+'&2VVY3$%&aVV]O&(VVT&9;&¡(VVIY-.&/VV3��?&p$?&^¡,VVW&!(VV0&K>3%1&/VVT&AOLM
ZpVV*.&A'/VVt&2VVJ&2VVb4Gd%&l(VVIE/`?&!(0/3VVi%&^�VV4Gd%&!(0+,VVBt&+'&�VVI>6&<VVE.&KVVt&!.&KVV-,@&KT

Z<3#4i#:.&9.,[.&^K-(3%+O([&^2*(3*&9./=E1(T&^!1(*O/#4h&KLH5>M&N#E&3O-/

&+'&2VV*(3*&9./VV=E1(T&2VV0.,[O/#4h&<VV33I?�&�9.,VV>M&<VVE.&(VVT&pVV*.&!/VVGt'&�:(VV*+&1.&�/dGVVi%&KVV:(`%&<VVE.&o
�Z<3#4VVi#:.&9.,[.&�VVI>6&�!'+,VV%&�VVX:(Y%&^KVV-(3%+O([&�VV`Y>%

1. sorour1334@yahoo.com 

2. msazegari@yahoo.com 

3. mghalibaf@ut.ac.ir 

4. hkamran@ut.ac.ir 

uCvz�&�&^u|~|&+(NT&^sO.&A+(#D&^R+(N�&s(*&^RL*.&9(N6&2*(3*&!(NB0OPQ&K%(>4jW



!"
#"
$%
&'
($)*
+,$
$-%
&.
/$
)$0
%&
'1
$*
&2

G

!"#$%&'('!)*+',-./*01

!%H$%

&2*(3*&9./=E1(T&A(@'+O;&1(T/E'&1.&^9;&'/W&KT/j$>%&!(0&2@PEO&p4M&KT&K-(3%+O([&�`Y>%
&!(0+,Bt&2E,*1.&�"-.&A',T&(0&p:O'&^9./=E1(T&<E.&1.&2BdT&Zp*.&A',T&26+([&O&24[.'
&!(0&�L?&KGDq@&+'&Kt&A',T&9(#:;&2G5&O&(3:(GE.&^Ki-./W&^�34=-.&^(FE/%;&/3k-&26+([
&�3-&.+&9;&1.&2E(0&�dT&^2XJ(`%&+'&O&"-.&A'.'&R()-.&K`Y>%&<E.&+'&!1(*O/#4h&!./T&2-.O/W
&(0+,Bt&2[/T&+'&9,>t(?&�3-&+(#XG*.&<E.&"E"6&\FD&O&"-.&A'+O;+'&',[&+(#XG*.&KT&�E/0
&!(0&p:O' &2[/T &^/=E' &!,*1. &7'+.' &K%.'. &¢+(W&£34[ &2T,>6 &�3D(5 &9(>3B-/3%. &/3k-
&¡./M&O&2Gi3-,3Nf&_E�+&^/j%&^!',X*&9(GiT/M&^K3t/?&^K3*O+&^9./E.&/3k-&K`Y>%&9O+'
&!'."X?&^<E./T&AOLM&Z">Gi0&/=E"FE&(T&K-(0.,[O/#4h&!(0&pT(h+&s(I-'&KT&9(N>Q&O&."3Q&Kt
&O &(0&2b4*&^<3#4i#:.&9.,[. &/3k- &2I0q% &O &!/FW &U(-(E/6&">-(% &2G:O'/3� &9./=E1(T &1.
&^9(>I: &¤.&��5 &">-(% &2T.�5. &O &(0&pi3-,3Nf &^(0&!1O+' &^(0&2$3i% &^9(3X3D &^(0&2T(0O
&2*(3* &�f/M &+' &A"M(`:. &/3k- &2GiE+O/? &!(0&AO/@ &O &(0&2YIh &O &(0'/t &/3k- &2%.,h.
&2G:O'&9./=E1(T&">-(%&�3-&2G:O'/3�&9./=E1(T&<E.&Z"-.&KGD.q@&',6O&�f/M&KT&(Q&K-(3%+O([
&<E.&KT&9"3*+&!./T&O&"-+.'&K-(0.,[O/#4h&2G30(%&/GB3T&Kt&">>t&2%&s(I-'&.+&2b4Gd%&�."0.
&O&2G:O'&1.&_M.&^9./=E1(T&<E.&U(%."h.&O&�L?&Z">0'&2%&R()-.&2-,@(-,@&U(%."h.&^�."0.
&!(3W./e6&+'&!"34t&2%,Nb%&¡."j%&2=#0&^K`Y>%&+'&c,b-&O&!+.q@/3��?&!./T&^2G:O'/3�

Z8v&�u|~u&&^20(B0,t&A'.1/3%H&">Gi0&^�20.,[O/#4h�&2>XE&^2*(3*
&KT&pIi-&Kt&p*.&2-./=E1(T&K4#61.&<3#4i#:.&9.,[.&2I0q%&O&!/FW&�I>6&^9(3%&<E.+'
&�-(0.,[O/#4h&U(%."h.&O&KGD.'&!1(*O/#4h&�f/M&+'&!/3=#B�&p3`W,%&9./=E1(T&/=E'
&p3`W,%&KT&/k-&Zp*.&A"D&"E"B?&(E&KGD.'&+./#G*.&K-(3%+O([&1.&2`J(>%&+'&9(>¥#0&9(-;
&�`Y>%&+'&9;&!(0&p3:(XW&"E"B?&O&K-(3%+O([&!(0+,Bt&2[/T&+'&<3#4i#:.&9.,[.&�I>6
&s(#G5.&9(>¥#0&^(0+,Bt&2[/T&+'&�I>6&<E.&�,t/*&_�+&KT&^¢+(W&£34[&�1,5&O&U(%(D
&A'(bG*.&(T&9(@">iE,-&K:(`%&<E.&+'&^O+&<E.1.&7'+.'&',6O&K`Y>%&�">E;&/T&�I>6&<E.&!+.q@/�.
&!./T&20.,[O/#4h&R,Nb%&SiT&O&<G[(*&<DO+&<#]&"-'"f+'&^2434$?&2b3f,?&�O+&1.
&!1(*O/#4h&O&20.,[O/#4h&/3*&APEO&+,J&KT&^2G:O'/3�&2*(3*&9./=E1(T&U(%."h.&\34$?
&<E.&KT&2E,@&�*(Q&'"f+'&K:(`%&<E.&^/=E'&9(3T&KT&Z">*(>BT&.+&<3#4i#:.&9.,[.&!/FW&�I>6



!"
#$
%&
'#
(
)*
+,
-%)
&.
)/
$0
12
03
4)5
46
(
4)7

8-9
):
;4
6(
'<
01
=)/

$$8
>

+

!"#$%&'('!)*+',-./*01

&A'/t&2J&!"-O+&K�&K-(3%+O([&+'&<3#4i#:.&9.,[.&�I>6&20.,[O/#4h&Kt&p*.&�*/Q
Zp*.&2E(0&Kb:x%&K�&/3��?&p$?&9;&!1(*O/#4h&O

&N(P2&D2#B%

DE-47/(=>F&Q4RS%&TU

!"#$%!&'#!()*#)!)+,-!./012'!34*&56!-!&7!8&9:4)!;<!.1=>?!-!.7#+@-$A0B!C+D/'!E*&%*)

!F-&/6!GHI!-!)+J!.I*$%!-$A0B!C+D/'!:4&% !#:1%# !KL+M+'!N4# !O# !P'&Q!.Q*)!R% !;:>I*

!RQ!SI#!"#!R1I+>T !.4&UV!:W#-!K-$A0B !O# !)#$' !X)+J!Y2Z'!"O&I-$A0B !- !.7#+@-$A0B

!"#!R=I[' !&4 !)$V !&4 !8-$9!\I+6 !K&7!;&]' !- !)#$V# !;)*-<*) !^$1_Q !R% !- !;)$Q)-:`'!"#$%

!-$A0B!^$1_Q!Xabcd!!efggh!!K;#$i4)!-!j"*+9$9k!!)+J!.'!S4$4:'!-!.7)!;&'O&I!-!8)&/1I#

!.4&UV!-!.]4l>V!.%+?*&?!&D_6!-$A0B!KmB#-*)!X)*#)!;#$i4O&%!F*:B!;#l>'!&%!.A>n1='!o&p6*#

!ejqhg!KNAr#)k!SI#!F*:B!\%#-*!O#!._J-*!s&6O&% !R]0%!(S=>t!;&=t# !^&Au#!"#$,#!"#$%

!.'+D/'!"&_p'!RQ!SI#!.I&>I!"&>V#$v,!*)!")&>_% !w>7&/'!O# !.]4!.7#+@-$A0B!Xahx&6hc

X:_Q!.'!w7#$V!3012'!"&7-$A0B!*)!F*:B!\%#-*!P>0`6!"#$%!.pI&_'

&U+,f&KT&(¦W&20'&9(%1(*&(T&Kt&"-.'&2%&!+(GW+&!.&A"E"Q&.+&20.,[O/#4h&(6,*&'+.O'.
&^!O&/k-&KT&Z'+.'&+./h&�>?(=>?&�(I?+.&+'&^2>3%1/*&�dB%&!(0&A'O"$%&(E&c,b-&rJ(>%
&7p*.&2E(¦W&\%(X?&2-'.'&�3dB?&!,=:.&1O/T&^R,Nb%&<E.&+(FD;&2E(3W./e6&!(0"%(3Q&1.
&1.&O&"-/3@&2%&U+,f&!+(j$-.&+,J&KT&<3X%&!.&K`Y>%&+'&(0&p3:(XW&2[/T&Kt&2>X%&<E"T
&^1/4t&A(@"E'&1.&Z8z(?w&�u|�w&^+"35/3%H&',D&2%&!/3@,46&A'O"$%&9;&KT&'./W.&/E(*&'O+O
&<G[(*&^K)3G-+'&O&9'/t&s/G>t&O&'O"$%&!./T&!P?./G*.&2M,-&sO.&�40O&+'&!1(*&O/#4h
&">-.,GT&9./=E1(T&O&'./W.&9;&+'&Kt&2E(0(¦W&78wz{&&&&�v{{~&v^1/4tH&p*.&2E(3W./e6&!(0(¦W
&AO/@&(E&'/W&�L?&�3-&§(*&Z">-(*/T&/�t."5&KT&.+&',[&aW(>%&^(0&A"E"Q&O&ST.O+&s/G>t&(T
&O &'O"5&&"E"$? &A.+ &1. &UL%(X? &O &(0&A"E"Q &O &R'/% &s/G>t &(E &c,b- &(E &!+.q@/�. &!./T &.+
&p*.&"`GX%&O&^8yy&&&�u~�}&|^§(*H&"-.'&2%&20.,[O/#4h&^2E(3W./e6&!.&K`Y>%&/T&U+(k-
&rE/J1.&(0&A"E"Q&O&R'/%&s/G>t&!(G*.+&+'&!">#?+"h&!P?./G*.&(0&9(i-.&!./T&20.,[O/#4h
1. Gregory

2. Kolers

3. Sack



 !
"!
#$
%&
'#()

*+#
#,$
%-
.#
(#/
$%
&0
#)
%1

I

 !"#$%&'& ()*&+,-.)/0

&p*.&2G[(*&9(i-.&2*(3*&+(G[(*&20.,[O/#4h&Z8y&�u~�}&^§(*H&p*.&<3%1/*&/T&s/G>t
&&u\iF4TH&p*.&�3%;&A/6(B%&(̈G30(%&(E&2*(3*&l(?.c&^O+&<E.1.&7p*(¦W&!">T&_3i`?&2Q&+'&Kt
&^!'(jGh.&�4Gd%&�."0.&p*.&<F#%&O&p*.&">#W"0&!">E./W&20.,[O/#4h&Z8|�&�u|�~^
&9.">#B-.'&Kt&p*.&\3:'&<3#0&KT &Z">t&s(I-'&.+&2bJ(M&2G5&O&2D�3=-. &^2GE,0&^2G3>%.
&2W"0 &KT &\3- &!./T &!.&K43*O &"E(T &^9; &1./T. &�4Gd% &!(0&K-,@ &O &20.,[O/#4h &"-"`GX%
Z8uz&�u|z~&^/E,%H&',D&KG[(>D&!�3G*&K-(=3T&(E&2*(3*&�Y4*&(E&(`T&�%.'.&/3k-&�dB%

&<G[(*&9;&�"0&Kt&p*.&��L?�&2M,-&20.,[O/#4h&^9./k-&�5(f&�E+(X?&KT&K6,?(T
&p*.&2*(*.&/j>M&!1(*O/#4h&"-.&KGb@&2[/T&Z8|&�u|~u&^20(B0,t&A'.1/3%H&p*.&O/#4h
&��,t&9(%(*',[&a%.,6&^2=>0/W &a%.,6&^2-(i-. &U(M(#G6. &K-,=�&"0'&2%&9(B- &Kt
&!./T &2*(3* &9./=E1(T &Z8u{ &�v{{y &v^2-g'H &">0'&2% &9(%(* &(¦W &+' &.+ &',[ &^(0'(N- &O
&c,b-&2G5&KF4T&7">Gi3-&<3%1/*&9'+O;&p*'&KT&O&\%(t&s/G>t&">%1(3-&l(%.�:.&20.,[O/#4h
&s"I%&(0&9;&O/#4h&KT&.+&<3%1/*&9;&�3-&2*(3*&9./=E1(T&O&2%,#M&9(0c.&s/G>t&O&9;&+'
&!+.q@.O &U."0(X% &'(`X-. &^KY4* &�/EqQ &(E &<3%1/* &/T &S4i? &�"0 &(T & >6 &Z">t&2%
&^!'(jGh.&!(0'.'+./h&^KGiT.O&2*(3*&UL3FB?&O&�.�5.&\3FB?&^(0&p:O'&<3T&<3%1/*
&rE/J1.&2*(3*&!(0+(BW&�E.�W.&^!.&K-(*+&">#W"0&O&A'/Gi@&U(e34I?&^2G3>%.&U."0(X%
&^2-"% &O &2*(*. &<3-.,h &/33e? &^244#:.&<3T &!(0&�LG�. &\3FB? &O &(0'(N- &/T &KY4* &O &c,b-
&©,MLT&!(0&�#t&^2M(#G6.&U(]./GM.&O&24[.'&!(0&�+,D&^2GiE+O/?&U(34#M&R()-.
&A'.1/3%H&"-O+&2%&+(#D&KT&20.,[O/#4h&_N%&+(3iT&!(0&�O+&O&(0+.�T.&1.&^K-(G*O'/BT&O

Z8w&�u|~u&^20(B0,t

DV"/;(5W&@-(1)X#Y&DE-47/(=>F&TZ

&2G:O'/3�&9./=E1(T&Zp*.&(0&p:O'&1.&(0&9;&sL`G*.&2G:O'/3�&9./=E1(T&2@PEO&<E/?&_N%
&"-.&2-(N6&!(0&�1+.&�O/%&(E&^">Gi0&�`-&!(bE.&O&p3:(XW&s,eB%&2-(N6&p*(3*&+'&Kt
&'+.,%&<E.&\%(D&(0&9;&ZU()-&O&!+(=G*+&!,6O&pi6&+'&(E&�3=-.&Kh/b?&',*&s(I-'&KT&(E
&/T&2>GI%&!(0&�I>6&72-"%&�X%(6&!(0&9(%1(*&72:(%&!(0'(N-&O&2G34%./W&!(0&pt/D&�">Gi0

1. Blacksell

2. Delaney



 !
"#
$%
&"
'
()
*+

,$(
%-
(.

#/
01

/2
3(4
35
'
3(6

7,8
(9

:3
5'

&;
/0
<(.

##7
=

J

 !"#$%&'& ()*&+,-.)/0

&Z"-+.'&p0(ID&2#E"h&9.+O'�%&KT&U(N6&2[/T&1.&Kt&2f,j[&2%(k-&9.+(t&KXJ(`%&79(#E.
&!(0&KFID&O&24%./W&!(0&piE+O/?&">-(%&2-,-(h/3�&!(0&pE',6,%&2[/T&<3>¥#0&(0&9;
&2-(N6&ªY*&+' &2=#0&^9(D&!,0(% &O &24FD&!(0&UO(b? &_�+&KT &Kt &&">D(T&2% &K-.+(FNI?
&9./=E1(T&(N>?&(0&p:O'&^KGDq@&+'&Z8uzz(?uz}&�u|�z&^!+'(hH&">E(#-&2%&\#M&O&A'/t&/FW
&^"-',T&',[&O/#4h&�/Gi@&'"f+'&Kt&s(5&<3M+'&O&"-',T&20.,[O/#4h&�f/M&+'&2*(3*
&2>3%1/*/3�&9./=E1(T&^A1O/%.&(%.&7"-'/t&2%&p«(b5&',[&2G%,F5&O/#4h&1.&R(#?&U"D&(T
&O/#4h&+'&c,b-&\h."5&(E&9(N6&\t&+'&2>3%1/*&U"5O&'()E.&!./T&Kt&"-+,N«&s(5&+'
&K4#61.&<3#4i#:.&9.,[.&�I>6&Z8u�&�u|�y&^/W&!+"35&O&+"35/3%H&"-.&�L?&+'&^2>3%1/*
&2%L*.&p%,F5&2E(Q/T&�"0&(T&2%L*.&2E./@&s,f.&�E(Q/T&Kt&p*.&2G:O'/3�&9./=E1(T
&^a#6/*&^9,>t(?&1(�;&1.&O&p*.&A"D&\3FB?&9(-(#4i%&'($?.&O&p%,F5&9'/t&2%L*.&O
&!'(`GM. &s,f. &O &K>3B3Q &2*+/T &<#]&^�0OPQ &<E. &+' &Z&p*. &KGD.' &!"D+&KTO+ &"-O+

Z',D&2%&2*+/T&�I>6&<E.&!1(*O/#4h&O&20.,[O/#4h&/3*&^9.,[.

[5$\G&N#E&!V]#)

&u~v� &s(* &+' &(>I:.&<i5 &.+ &<3#4i#:.&9.,[. &p3X#6 &�<3#4i#:.&9.,[. &�I>6 &�>3B3Q
&/f(X% &�E+(? &2M(#G6. &O &2*(3* &�(]O. &�"3E.1 &.+ &�I>6 &<E. &9(*(>D+(t &Z'/t &�3*�?
&9./FW&<DO+&<3T&p*(3*&1.&<E'&2E."6&/Fb?&�.O+&2Q&+'&�I>6&<E.&9,�&7">-.'&2%&/j%
&1.&�Q&�(BG�.&9.+O'&+'&+,Bt&<E.&�(]O.&�Lf.&!./T&K-(E./@&24%&U(*(i5.& >0;&O
&!/FW&!(0'(3>T&^s(5&<E.(T&Z8}y&&�u|~{&̂+(E&K%([H&pW/@&\FD&�34=-.&"]/T&u~{~&�L`-.
&\t&+'&<GBE,[&KT&pB@1(T&KT&\3%&O&9(-(#4i%&2@"-(%&�`M&^+(#XG*.&9.+O'&+'&�I>6&<E.

Zp*.&A',T&_N%&+(3iT&K>3%1&<E.&+'&�3-&/j%&p3X]O&(%.&7p*.&KGbN-&RL*.&9(N6
&pBQ&.+&�3h+&2%L*.&!(0&p3X#6&^A(?,t&+(3iT&!.&A+O'&+'&<3#4i#:.&9.,[.&p3X#6
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 !
"!
#$
%&
'#()

*+#
#,$
%-
.#
(#/
$%
&0
#)
%1

K

 !"#$%&'& ()*&+,-.)/0

!2#5%0/#7&0;&<5=>?="-&@-47-&DE-47/(=>F
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Z'+.'&!'(3>T&UO(b?&^p*.&sO."G%&�/�&+'&K¥-;
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&K3M.":.&O&�,M":.&�/tq?&�(Gt&+'&(>T&&Kt&+,J&9(#0&^ah.O+'&Z8}w&�u|~{&&^+(E&K%([H&�"-1(*
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&O&_3%/? &KT &A+O' &<E. &+' &9.,[. &Z'/t &'.1; &9."-1 &1. &.+ &9(-; &O &',#- &c(d?. &9.,[. &s(Ih+'
&'/t &U+'(I% &!O &p3#t(5 &9.+O' &O &/f(- &U(E(>6 &!/@(BW. &O &UL3FB? &20'&9(%1(*
&^<3#4i#:.&9.,[.&U(T(XB-.&1.&2FE&S*,?&U.'(*&+O/?&1.&�Q&Z8}}&�u|�~&^20(DO/i[H
&/GB3T&&�3-&AO/@&<E.&/T&(0&!/3@&pd*&^2:,I%L*.&":([&!/I0+&KT&�A/)N:.&O&/3bF?�&KT&R,*,%
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&9(>¥#0&Kt&2:(5+'&^v{{{&O&u~~y&!(0&s(*&<3T&<3#4i#:.&9.,[.&Z',T&2M(#G6.&O&2=>0/W
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&!/j%&�BE+&_�+&KT&O&',T&KX%(6&+'&s(XW&!+,¦5&O&_)i>%&�%(-/T&^_k>%&UL3FB?&!.+.'
&1.&2D(-&�(YX-.&<E.&Z',T&+.'+,[/T&9(-(#4i%/3�&O&(Ih+&KT&pIi-&!/GB3T&�(YX-.&1.&^',[
Z',T&^2=>0/W&/�FG%&!(3W./e6&(T&!+,Bt&+'&+,¦5&2>XE&^9;&2Y3$%&O&2E(3W./e6&a]O
&+'&�I>6&<E.&O&"D&A'O�W.&9;&9.+.'&�/J&/T&1O+&KT1O+&^KE+,*&+'&�I>6&<E.&"D+&(T
&^2Gi3-,3Nf&_E�+&O&�./M.& >6&+'&^',[&!'(jGh.&!(0&p3:(XW&O&2M(#G6.&U(%"[&+(>t
& >6&+'&�./M.&piFD&Z8uv&�u|~{&^2#30./T.&O&2-.'�EH&'.'&\3FB?&�3-&2%1+&2-.'/@
&.+&9.,[.&p:O'&(?&"D&�I*&<3#0&Z'/t&�#t&9;&O/#4h&�X*,?&O&9.,[.&"D+&KT&^u~w�
&^�0q%&2>*&9.,[.&9(3%(5&/GB3T&Kt()-;1.&^KE+,*&O&/j%&U"5O&9.+O'&+'&Z">t&�,t/*
&1. &�Q &Z"-'/t &."3Q &�E./@ &/f(- &KT &^"-',T &!/ND &S*,G% &�`IJ &KT &r4XG% &O &<3B-/ND
&KGD.' &+,¦5&�3- &9(#:+(Q &+' &pi-.,? &<3#4i#:.&9.,[. &^2T/M &"$G% &!+,N#6 &2D(QO/W
&^K%.'.&+'&Z8v{v&�u|�y&^9(3)#t'H&"D&�,t/*&A+(TO'&¬XT&��5&<GW/@&U+"h&(T&(%.&7"D(T
&^/?&_N%&K#0&1.&O&!"%;+(t(-&O&'(iW&^+,Bt&+'&p*(3*&9'/t&A�E+g,F*&"-O+&KT&�I>6&<E.
&p:O'&(T&AO/@&<E.&!(0&\T(`?&O&'/t&©./GM.&+,Bt&+'&(0&2>*&�`-&�0(t&O&9(E,4M&"D+

Z'/t&."3Q&2GiE+O/?&O&2%(k-&p:(5&a],%&">�&+'&KE+,*
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&+'&O&"D&KE+,*&+'&2%L*.&p%,F5&\3FB?&9(0.,[&�3- &u~�{&s(*&1.&�I>6&<E.
&^pW/@ &p*'&KT &.+ &(#5&/ND&s/G>t &O &'/t &20'&9(%1(* &u~�v &s(* &+' &Kt &2E(0&�+,D
&+.�0 &pi3T &1. &�3T &9; &�)3G- &+' &Kt &�,t/* &<E. &1. &�Q &Z"D &�,t/* &�?+. &S*,?
&^!"#$%H&"D&9;&9"D&�3X]&¬M(T&9.,[.&+'&25(>6&9O+'&U(WLG[.&^">G[(T&9(6&<?
&^"XT&KT &s(*&<E. &1. &O&pD.'&K%.'. &v{{u&s(*&(? &9.,[.&9"D&�3X]&Z8u|{&(?uv~&�u|�}
&9.,[.&p3W/«&1.&A'(bG*.&!./T&!O&"jh&O&2*(3*&!(¦W&9',#-1(T&+'&"*.&+(BT&p*(3*
&+' &9.,[. &'")% &!/3@&U+"h &�I*&^KE+,*&243�./*."]&O &2T/�"]&�."0. &'/IB3Q &+'
&KE+,*&U./0(k? &�">>t&�O/D&<3#4i#:.&9.,[. &^2T/M &!(0&�L`-. &1. &�Q&Z"D&+,Bt&<E.
&+' &KE+,* &p:O' &!.O�-. &�E(* &+' &',T &+.O"3%. &�I>6 &<E. &Z',T &"*. &2-,=-/* &�"0 &(T
&Z">t&9,=-/*&.+&9;&26+([&�#t&(T&^�/�&(T&9;&ST.O+&+'&�>?&O&!'/*&O&�/M&9(N6
&�GF-&Zp*.&A'.'&\3FB?&.+&KE+,*&p:O'&9(b:(d%&24f.&!(0&�(>6&1.&2FE&<3#4i#:.&9.,[.
&pE,¦M&v{uu&(?&u~�{&1.&Kt&2:(5+'&Kt&p*.&<E.&KE+,*&<3#4i#:.&9.,[.&(T&�(I?+.&+'&_N%
&">-(%&<3#4i#:.&9.,[.&2>3Yi4W&!(0&K[(D&/`%&rB%'&^"D&2%&2`4?&R/6&<3#4i#:.&9.,[.&+'
&<GD."-&�">0'&9(B-&/%.&<E.&ZpD.'&+./h&KE+,*&p:O'&2GE(#5&/G�&/E1&+'&Kt&',T&¢(#5

Z8vw�&&�v{{�&^upE.+H&p*.&<3#4i#:.&9.,[.&+'&2=>0(#0&2G5&(E&244#:.&<3T&�t/#?
&�3- &<3Yi4W &O &9(>I: &KT &<3#4i#:.&9.,[. &O/#4h &^KE+,* &1. &�Q &^2E(3W./e6 &²($: &1.
&KW(].&9.,[.&p3:(XW&O/#4h&KT&<3Yi4W&1.&2`J(>%&O&UO/3T&O&�4T./J&O&pW(E&�/Gi@
&�-./b>t&(?&<3#4i#:.&9.,[.&O&pD.'&!/FW&"XT&/GB3T&."GT.&+'&(0O/#4h&<E.&^s(5&<E.(T&7"D
&+'&ZpD."-&/j%&1.&�+([&+'&2:(XW&�IXD&KE+,*&�IXD&�6&^24#M&/k-1.&^u~wy&/I%(G¯*
&2T/M&!(0+,Bt&O&RL*.&9(N6&(T&�(I?+.&s,�i%&Kt&"D&'()E.&!.&APEO&�dT&^�-./b>t&<E.
&/j%&1.&�+([&+'&<3#4i#:.&9.,[.&!(0&KIXD&'()E.&"-O+&+'&2#N%&�`-&�dT&<E.&Z"E'/@
&^9.',*&^9'+.&+'&<3#4i#:.&9.,[.&1.&2E(0&KIXD&^20(?,t&U"%&1.&�Q&Kt&!.&K-,@&KT&7pD.'

Z"D&�3*�?&pE,t&O&/E.�):.&^�/e%
&u~wv&s(*&+'&�I>6&<E.&2-'+.&�[(D&Z',T&9'+.&^<3#4i#:.&9.,[.&!"XT&p3:(XW&�1,5
&+,Bt&<E.&+'&9.,[.&ZpW(E&"D+&/?'O1&rJ(>%&/E(*&KT&pIi-&O&"D&\3FB?&9(®%.&/ND&+'

1. Wright
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&A"D&A"-.+&!(0&2>3Yi4W&1.&!'(E1&'."X?&KF>E.&pid-&�pW(E&�/Gi@&pM/*&(T&p4M&O'&KT
&pE,¦M&KT&O&"-',T&KGiT&s'&<3Yi4W&!'.1;&!./T&+,Bt&&<E.&<3#4i#:.&9.,[.&KT&^9'+.&KT
&9'+. &/E/$G:.&��5&9,¥#0&2T.�5. &2%L*. &!(0&p3:(XW &KF>E. &RO' &7"-"%;+' &\FB? &<E.
&/�x%&9.,[.&KT&9(-;&�q6&^K)3G-+'&O&9'+.&R'/%&2I0q%&O&2*(3*&!(0&20(@;&!(`?+.&+'
&O&<3Yi4W&�4�i%&^(0+(I?&2>3Yi4W&1.&!'(E1&+(#D&pE,¦M&p4M&KT&Z8u|~v&^2:,FBtH&',T
&U.1+(I%&O&(0&p*(3*&+'&2#N%&A(=E(6&2Gi3-,3Nf&_E�+&(T&KN6.,%&O&2:(eD.&!(0&<3%1/*
&<3#4i#:.&9.,[.&�3-&u~}z&s(*&piFD&1.&�Q&^O+&<3#0&1.&ZpD.'&9'+.&<3#4i:.&9.,[.
&!(0&A(=E(Q &'()E. &(T &O &'/t &pt/D&2Gi3-,3Nf&_E�+ &K34M &2-.O./W &!(0&U(34#M &+' &9'+.

Z">t&�it&/=:(eD.&!(0O/3-&(T&A1+(I%&+'&!+(3iT&!(0&p3`W,%&pi-.,?&^2%(k-
&!(0O/#4h&1.&2FE&KT&<3Yi4W&Kt&"D&¬M(T&/j%&O&9'+.&(T&2:(eD.&2].+.&U+O()%
&+'./T &^(>I:. &<#5/:."IM &+(T&<3Gid- &.+ &�I>6 &<E. &Z',D &\E"I? &<3#4i#:.&9.,[. &24f.
&�3*�?&¢"`#:.&p3T&+'&!.&K[(D&^u~wy&s(*&+'&Z'/t&'+.O&<3Yi4W&KT&u~|y&+'&^(>I:.&<i5
&ZpW(E&�/Gi@&R/F:,J&O&�4T(-&^(b35&^',:&^(W(E&">-(%&2E(0/ND&KT&9;&O/#4h&�¯*&O&'/t
&"3=>6&\3�./*.&(T&�/M&!(0&�?+.&+(>t&+'&AO/@&<E.&^u~w�&+'&\3�./*.&O&�./M.& >6&+'
&�-./t&+'&^',[&2*(3*&p3:(XW&O&2=>0/W&O&2M(#G6.&U(%"[&KT&(F?.&(T&^"XT&!(0&s(*&+'&O
&7pD.'&2T,[&�(I?+.&9'+.&(T&A+O'&<E.&+'&<3#4i#:.&9.,[.&1.&K[(D&<E.&Z'/t&"D+&!/G[(T
&',T&24T(`?&^pD.'&+(3G[.&+'&.+&A��&u~}z&s(*&(?&Kt&/j%&(T&�I>6&<E.&ST.O+&Kt&2:(5+'
&+'&.+&O/#4h &<E. &^',[&O/#4h &³b5&O&(`T &�%.'. &<#]&^s(5&<E.(T &Z8}y�&&�u~��&^u"E"DH
&a#)%&�3*�?&�',T&\%(M&+(N�&9,0/%&<3#4i#:.&9.,[.&p3`W,%&<E.&Z'.'&�/Gi@&<3Yi4W
&A��&+.,-&^!/G[(T&�-./t&+'&9.,[.&�[(D&K*&�LG�.&7<3*(E&"#5.&S*,?&A��&+'&2%L*.
&!1O/3Q&7/=E'&2%(k-&KID&!(0&AO/@&1.&9(3>3Yi4W&!"3%.(-&79(-;&U+"h&2E.�W.&_0&O&9'+.&O
&<3Yi4W &+' &�I>6 &<E. &U+"h &�3- &<E. &1. &�Q &Z8z &&�u~~| &^v"E1H &9./E. &2%L*. &�L`-.
&^"-.'&2%&<3#4i#:.&9.,[.&1.&!.&K[(D&.+&',[&Kt&¢(#5&�I>6&\3FB?&(T&O&pW(E&�E.�W.
&Kt&p*.&<3#4i#:.&9.,[.&�[(D&<3Gid-&¢(#5&Z"D&/GB3T&<3Yi4W&/T&�I>6&<E.&S4i?
&A��&+.,- &/T &!1(*O/#4h &+'&p3`W,%&(T &^�3?./t,%'&!">E./W &+'&^v{{z&s(*&1. &KGi-.,?
1. Shadid

2. Ziad
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&U+"h&KT&(?',t&rE/J1.&^9.',*&+'&^u~�~&s(*&+'&/3BI:.&/#M&^<E.&1.&�3Q&Z">t&p%,F5
Z',T&A"3*+

&Z',T&u~wy&�-./b>t&1.&�Q&^K3t/?&+'&9.,[.&p3:(XW&�O/D&^�I>6&<E.&aT(>%&¢(*./T
&"-'/t&U/6(N%&&K3t/?&KT&(0&2-.,[.&1.&2BdT&^9.,[.&�,t/*&�%.'.&O&u~yv&�L`-.&1.&�Q
&"D+&^s(5&<E.(T&Z"D&/GB3T&9.,[.&(T&§/?&9(E./@&RL*.&2E(>D;&O&^8|z&�u|~v&^2%/t&O&.+.'H
&p3:(XW&1(�;&O&u~}~&s(*&KT&^"-.&9;&9.+.'&́ ./3%&1O/%.&!(0&2-.,[.&Kt&./@&RL*.&U(-(E/6
&�3*�?&.+&A(W+&O&24%&p%L*&K4#6&1.&^��5&">�&9(FT+.&Z''/@&2%1(T&9(FT+.&<E":.&_)-
&+'&KX*,?&O&p:."M&��5&Z">Gi0&&!O&9."E/%&O&9.'/@(D&^24XW&9(#t(5&O&9(�O'+.&O&'/t
&p3`W,%&Zp*.&9.,[.&_N%&9(I3GBQ&^9.,[.&(T&§/GB%&�."0.&O&2-(I%&<GD.'&p4M&KT&K3t/?
&9(3:(*&+'&Zp*.&KX*,?&O&pW/B3Q&KT&K6,?&O&RL*.&1.&9+"%&2G�./h&��.+.&1.&2D(-&��5&<E.

Zp*.&��5&<E.&!(0&�E(#0&O&9.,[.&9./I0+&24f.&/`%&K3t/?&^/3[.
&APEO&KT&^/3[.&!(0&s(*&+'&�3-&<E/$T&O&pE,t&O&/Yh&/3k-&¢+(W&£34[&�3D(5&!(0+,Bt
&"D+ &Z"-.&A"D &\E"I? &<3#4i#:.&9.,[. &20.,[O/#4h &�1,5 &KT &^2T/M &!(0&�L`-. &1. &�Q
&<3#4i#:.&9.,[.&2*(3*&§/$?&Z''/@&2%/T&v{{v&s(*&KT&<E/$T&+'&2-.,[.&!(0&�E./@
&A"D&1(�;&^2%L*g./I>#:.&p3X#6&2>XE&^9;&�[(D&O&�Lf.&p3X#6&rE/J1.&<E/$T&+'
&7"-.&A"D&�E'�-&(0&9;&KT&�3-&9(3X3D&2[/T&K4#61.&/=E'&!(0&�E./@&2[/T&^2@1(?&KT&O&p*.

Zp*.&A"D&<E/$T&+'&<3#4i#:.&9.,[.&!1(*O/#4h&a-(%&<E/$T&�X3D&pE/�t.&">�/0
&Kt&2-(%1 &2>XE &7''/@&2%/T &u~yw &s(* &KT &!',X* &9(GiT/M &KT &<3#4i#:.&9.,[. &'O+O
&+(#D&O&"-"%;&9(GiT/M&KT&<3#4i#:.&9.,[.&!(¦M.&K4#61.&/f(>:."IM&9(b:(d%&1.&!+(3iT
&^u¢O(0H&"-"D&R."dG*.&9(GiT/M&2G:O'&2D1,%;&R(k-&+'&_4X%&9.,>M&KT&/j%&�(I?.&1.&!'(E1
&�+O/Q&O&�1,%;&R(k-� &p*.&"`GX% &9(GiT/M&\�(i%&9(*(>D+(t&1. &2FE&Z8uww&&&�v{uv
&"-.,GT&9(GiT/M&(?&'/T&2%&9(%1&s(*&pi3T&O&p*.&<3#4i#:.&9.,[.&s/G>t&+'&\%(t&+,J&KT
&2>E'(3>T&UO(b?&RL*.&1.&9.,[.&p�./h&KF-;&\3:'&KT&Z8v{uw&^v�FEO/tgH&"0'&/33e?&.+&9;
&^K)3G-+'&O&9.,[.&U./Fb?&9"3*+&K)3G-&KT&9(F%.&^KGD.'&9(GiT/M&/T&_t(5&p3T(0O&p�./h&(T
&9/h&_3-&1.&�3T&+'&9(GiT/M&^s(5&<E.(T&7p*.&A"B-&_0./W&�I>6&<E.&!./T&!1(*O/#4h
1. House

2. Lacroix
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&9.,[.&^(0&pE(#5&<E.&_�+&KT&Z8v{uv&^u¢,bE+'H&p*.&A',T&�I>6&<E.&2:(%&2%(5&^KGDq@
&<E.&ST.O+&2@/3?&�I*&/%.&<E.&O&'/t&pE(#5&�!+."3T�&25Lf.&�I>6&1.&9(GiT/M&+'
&^9.,[.&O&!',X*&9."-([&<3T&ST.O+&2@/3?&+'&/=E'&_N%&\%(M&Z"D&9(GiT/M&(T&�I>6
&9(%1&+'&¡./M&(T&K4T(`%&!./T&^+,Bt&<E.&+'&"$G%&Ug(E.&2%(k-&!(0O/3-&KT&9(GiT/M&�1(6.
&�Q&9.,[.&�L?&_�+&KT&"D&�I*&(0&U+O"t&<E.&Z8v{uw&^�FEO/tgH&',T&pE,t&KT&K4#5
&�/Gi@&O&<3#4i#:.&9.,[.&!"6&9(b:(d%&1.&2FE&KT&9(GiT/M&^/j%&+'&U+"h&KT&9"3*+&1.

Z',D&\E"I?&K`Y>%&+'&9;&c,b-&O/#4h
&c,b- &^pD.' &c,b- &pE,t &+' &^9; &\3FB? &pid- &!(0&K0' &1. &<3#4i#:.&9.,[. &K�/@.
&pt/5�&�3*�? &9(%1 &2>XE &^u~~u&s(*&KT &pE,t&+'&<3#4i#:.&9.,[. &2*(3*&O&2#*+
&&v^/:,WH&p*.&<3#4i#:.&9.,[.&1.&!.&K[(D&^2*(3*&\FB?&<E.&Z''/@&2%/T&^�2%L*.&2-,-(h
&�I>6&<E.&Z'/t&+(t&KT&1(�;&¡./M&s/G>t&1.&+,Bt&<E.&!1(*'.1;&1.&�Q&Kt&^8|~&&�v{{|

Z'+.'&+,¦5&�3-&pE,t&9(#:+(Q&+'&O&">t&2%&p3:(XW&2>4M&2?+,f&KT
&!+'./T &<#)-.� &\3FB? &O &u~ww &s(* &KT &¡./M &+' &<3#4i#:.&9.,[. &O/#4h &�/Gi@
&<#)-.&<E.&1.&!.&K[(D&9.,>M&KT&¡./M&2%L*.&��5&^u~}{&s(*&+'&Z''/@&2%1(T&�2%L*.
&9"%;+(t&!O+&(T&O&'/t&�,>#%&_*(h&_E/F:."IM&^"XT&s(*&�E&.+&��5&<E.&p3:(XW&Z"D&\3FB?
& >6&1.&�Q&ZpW(E&2>3%1/E1&O&2bd%&2G:(5&9;&!(0&p3:(XW&^u~}|&s(*&+'&¬XT&��5
&<E.&O&"D&KG*(t&<3#4i#:.&9.,[.&/T&(0+(BW&1.&!"5&(?&^9(3X3D&R(3h&s(I-'&KT&O&¢+(W&£34[
&2G30(%&/GB3T&A(@O'+.&<E.&ZpB@1(T&¡./M&p*(3*&�>$f&KT&A+(TO'&�9(#E.&<3¯#t�&(T&�I>6
&pW/@&U+,f&9(3X3D&(T&9(-;&�4T(`%&�"0&(T&O&R."f&2-(I3GBQ&(T&O&pD.'&2e34I?&O&2I0q%

Z8www.globalsecurity.orgH
&'(E. &O &"D &KGW/@ &/* &1. &2%L*. &��5 &2*(3* &!(0&p3:(XW &^R."f &2-,=-/* &(T
&2%L*.&��5&ZpD.'&A"NM/T&.+&¡./M&9(#:+(Q&p*(E+&2?"%&^��5&<E.&�3�+&^2�./%(*
&�(>6&APEO&KT&O&p*.&A"D&/0(«&+,Bt&<E.&p>*&\0.&�X%(6&9(@">E(#-&1.&2FE&9.,>M&&KT
&2#N% &�`- &^¡./M &!+,N#6&�3�+ &rT(* &9O(X% &^2#D(N:. &¡+(J &!/I0+&KT &^9; &s(FE'.+
&9.+O'&+'&ZpD.'&¡./M&2T/�&rJ(>%&+'&v{u|&s(*&U./0(k?&20'&9(%(*&O&(0&2%.+;(-&+'
1. Dreyfuss

2. Fuller



 !
"#
$%
&"
'
()
*+

,$(
%-
(.

#/
01

/2
3(4
35
'
3(6

7,8
(9

:3
5'

&;
/0
<(.

##7
=

*J

 !"#$%&'& ()*&+,-.)/0

&<E.&p:O'&O&/j%&<3#4i#:.&9.,[.&(T&!.&A'/Gi@&ST.O+&��5&<E.&^2*/%&!+,N#6&p*(E+
&KGW/@&R(N:. &AO/@&O &��5&">�&�3- &¡./M &<3B-'/t &rJ(>% &+' &^<E./T&AOLM&ZpD.' &+,Bt
&ST.O+&Kt&p*.&�9(G*'/t&2%L*.&'($?.� &(0&9;&<E/?&_N%&Z'+.'&',6O&<3#4i#:.&9.,[.&1.
&+'&_N%&�GF-&Z'+.'&+,¦5&�3-&+,Bt&<E.&9(#:+(Q&+'&O&KGD.'&<3#4i#:.&9.,[.&(T&2FE'�-
&9(3:(*&+'&��5&<E.&^2F3G34Q,��&!'(¦?&+'&Kt&p*.&9;&¡./M&<3#4i#:.&9.,[.&(T&�(I?+.

Z'+.'&+./h&^9(GiT/M&K4#61.&^¢+(W&£34[&&�3D(5&!(0+,Bt&2[/T&pE(#5'+,%&/3[.
&KT&2>#E&2E,)B-.'&O&2%(k-&!(0&p�30&R.�M.&KT&^<#E&KT&<3#4i#:.&9.,[.&'O+O&1(�;/*
&9.,>M&(T&2T�5&+'&(0"XT&(0O/3-&<E.&Z''/@&2%/T&23$E&R(%.&9(%1&+'&¡./M&O&/j%&!(0+,Bt
vzC&�u|~u&^!1,WH&"-"D&a#6&^pD.'&/j%&<3#4i#:.&9.,[.&(T&2FE'�-&�(I?+.&Kt&+./5g.
&^O+&<E.1.&O&"-'1&<#E&R(%.&K34M&R(6/W(-&2E(?',t&KT&p*'&u~w�&+'&+./5g.&O&9.,[.&Z8v}
&<#E&'($?.&��5&�,�+(�&+'&u~yv&s(*&+'&+./5g.&(0"XT&(%.&7"D&�,>#%&(0&9;&p3:(XW
&!+,N#6&2E(Q/T&O&<#E&p%(%.&R(k-&9'/T&<3T1.&!./T&!'(E1&�L?&(0&9;&Z"D&20'&9(%(*
&�`-&�3-&!1O/3Q&1.&�Q&9(0.,[&!+,N#6&Z"-"D&rW,%&K>3%1&<E.&+'&R()-./*&O&"-'.'&R()-.
&+'&p:O'&(? &"D&�I*&9.,[. &!(0&�L?Z"-'/t&(bE. &<#E&2*(*. &9,-(h &<EO"?&+'&2#N%
&2#N%&�dT&^u~�{&�0'&(?&9.,[.&^ah.O+'&Z',D&�LG�.&'+.O&9.,[.&(T&24%&!/*./*&�/=>t
&^"D&�/Y%&<#E&�,>6&O&s(#D&'($?.&¬$T&Kt&2-(%1&(%.&7',T&p:O'&9(#3Q&_0&O&p3#t(5&1.
&'.'&\3FB?&u~~{&s(*&+'&.+&�Lfg.&��5&^24%&�/=>t&1.&�O/[&(T&O&'/t&pb:(d%&9.,[.
&!./T&2-.">�&s()%&9.,[.&^ª:(f&9"%;+(t&!O+&O&<#E&'($?.&1.&�Q&Z8v�&�u|~u&^!1,WH
&K4#61. &^24[.'&Ug,$?&O&ª:(f&!(0&p*(3*&2[/T &p4M&KT &O&pW(3- &2*(3*&pt+(B%

Z"D&�E'�-&A"M(`:.&KT&+(3iT&^9(E"E1&U(]./GM.

#$)(]^&&_#=.&0;&<5=>?="-&@-47-&DE-47/(=>F

&2E(3W./e6&!+.,6&_0&\3:'&KT&�3�&/0&1.&�3T&9.',*&+'&<3#4i#:.&9.,[.&O/#4h&�/Gi@
&\#M&2E(0+O�3:(?(t&&KT(�%&KT&�3-&RL*.&<E'&O&2T/M&9(T1&">�/0&7',T&2dE+(?&U(t./GD.&O
&^A+O' &<E. &+' &ZpW/@ &\FD &u~wy &+' &^9.',* &+' &<3#4i#:.&9.,[. &�3:O. &�Gi0 &Z"-.&A'/t
&u~}w&(?&(0&9;&Z"-"D&2%&pE."0&O&!/I0+&/j%&9.,[.&�./D.&p$?&9.',*&!(0&2-.,[.
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&!(0&p3:(XW &^u~}~ &(? &�E+(? &<E. &1. &2:O &7"-'/t&2% &p3:(XW &2>3%1/E1 &U+,f&KT &/GB3T
&/k-"E")?&(T &(%. &7"D&�,>#%&!/3#>:. &!(?',t&1. &�Q&(0&9;&p3:(XW &ZpW(E &�/Gi@&(0&9;
&p#±*&KT&^9.,[.&\t/3T'&^2T./G:. &O&pW(E&�/Gi@&9.,[.&p3:(XW&^�E(0&p*(3*&+'&!O
&(T&2T./G:.&^9;&1.&�Q&O&pW(E&K%.'.&u~�~&(?&u~zz&1.&"-O+&<E.&O&"3*+&!/Gi@'.'&U.+1O
&�I>6&1.&AO/@&<3Gid-&(0&9;&Z"-"3*+&U+"h&KT&2E(?',t&R()-.&<#]&^/3BI:.&/#M&!+(F#0
&9.,[.&U+"h&O&c,b-&Z"-/3@&p*'&+'&.+&p%,F5&R(%1&">Gi-.,?&Kt&"-',T&<3#4i#:.&9.,[.

Zp*.&A"D&/G#t&KGDq@&KT&pIi-&9;&1.&�Q&O&pW(E&K%.'.&v{{{&s(*&(?&2T./G:.&O
&\3FB?&Ki-./W&+(#XG*.&9(%1&+'&^u~yw&O&u~y|&!(0&s(*&<3T&/E.�):.&<3#4i#:.&9.,[.
&(%. &7">GD.'&pt+(B%&u~}v(?u~yw&+'&Ki-./W&K34M&R(3h&+'&9.,[.&9.+.'.,0&O&(¦M.&Z"D
&',[&p3:(XW&KT&2#*+/3�&U+,f&KT&(0&9;&^s(5&<E.(T&7"-"D&A"-.+&K3D(5&KT&sL`G*.&1.&�Q
&O&9"D&2%L*.&�3Q&1.&�3T&�E.�W.&+(G*.,[&^p:O'&KT&©./GM.&+'&20(@&O&"-'.'&K%.'.
&/33e?&�#5&KT&�¯*&O&¢(#5&KT&(0"XT&�I>6&<E.&Z"-',T&+,Bt&<E.&p*(3*&9"D&2T/M
&²($: &1. &O &">t &�it&&2*/t &z{ &pi-.,? &^u~~z &s(* &2-(#:+(Q &U(T(dG-. &+' &O &'.' &R(-
&p*'&KT&2*/t&w�&(N>?&v{{v&s(*&U(T(dG-.&+'&(0&9;&Z'/3@&+./h&_t(5&��5&1.&�Q&^+."Gh.
&v{{z&+'&O&pW(E&�0(t&/b-&+(N�&KT&/b-&pb0&1.&^AO/@&KT&KGiT.O&9./E1O&'."X?&O&"-'+O;
&KGiT.O&�(>6&�3-&+,Bt&<E.&9(#:+(Q&<E/[;&+'&Z"D&9(#:+(Q&��5&<3%,*&^.+;&"f+'u{&(T
&+'&^',T&©/GX%&U(T(dG-.&£E(G-&O&"-O+&KT&�3%;&p#:(i%&\FD&KT&">�/0&<3#4i#:.&9.,[.&KT
&Kt&"D&9;&a-(%&/E.�):.&2E(¦h&R(k-&O&p:O'&+'&<3#4i#:.&9.,[.&c,b-&ZpW/@&+./h&R,*&�'+

Z"0'&+./h&2GiE+O/?&!(0&AO/@&p*/NW&+'&.+&AO/@&<E.&/E.�):.&p:O'
&"D&A'O�W.&<3#4i#:.&9.,[.&p3:(XW&�/Gi@&O/#4h&KT&u~}{&�0'&\E.O.&+'&�3-&2:(%,*
&��Lf.&&pt/5�&ZpW(E&�/Gi@&^+,Bt&<E.&pdGE(Q&^,BE'(@,%&+'&APEO&KT&^u~�{&�0'&(?&O
&pt/5&Z"-O+&2%&+(#D&KT&2:(%,*&+'&�I>6&<E.&2T�5&!(0',#-&1.&^�U(5Lf.&�I>6�&O
&9+"%&!(3-'&U(3¦G`%&(T&2%L*.&2G:O'&\3FB?&+(G*.,[&Kt&p*.&O+&K-(3%&20O/@&�Lf.
&7">>t&2%&_NG%&9',T&2T/�&KT&.+&9;&/=E'&!./@&RL*.&!(0&AO/@&2[/T&^O+&<3#0&1.&Zp*.
&�3:O. &2M(#G6. &U(%"[ &��.+. &O &K-(G*O'&9(i-. &!(0&p3:(XW &�>3%1+' &AO/@ &<E. &^s(5&<E.(T
&O&"-.&A'/t&(bE. &2D1,%;&!(0&&KFID&+'&!"34t&2B`-&�Lf.&9./I0+&O&p*.&s(XW&9(=E.+



 !
"#
$%
&"
'
()
*+

,$(
%-
(.

#/
01

/2
3(4
35
'
3(6

7,8
(9

:3
5'

&;
/0
<(.

##7
=

*H

 !"#$%&'& ()*&+,-.)/0

&<E.&A(=G*([&Z'+.'&1,%;&�-.'&+.�0uv{&1.&�3T&O&A(=B-.'&<E">�&(0&9;&2D1,%;&�FID&+'
&9;&�-(G*O'&9(i-.&O&2M(#G6.&U(%"[&O&RL*.&1.&s"GX%&p�./h&^9(-;&"E(`M&O&+(FW.&^AO/@

Z"D(T&�/Gi@&s(5&+'&1O+&KT1O+&AO/@&<E.&(?&p*.&A"D&�I*
&+'&2E./@&RL*.&"D+&�E.�W.&�I*&^u~z{&�0'&+'&2G[(>D&p3X#6&O&2*(3*&U./33e?
&"f+'�&1.&2>3B-/ND&O&A'+O;&!O+&(0/ND&KT&9(>3B-&µ,t&^2:(*&�B[&/�./T&Z"D&2-(GE+,%
&!(0&<#)-.&�E.�W.&�I*&2>3B-/ND&"D+&Z"3*+&u~zy&s(*&+'&"f+'vy&KT&u~}v&s(*&+'
&9(%1(*&^(0&9(%1(*&<E.&1.&2FE&Z"D&+,Bt&+'&^2%L*.&!(0&9(%1(*&K4#61.&^"E"6&2-"%
&^u~�{&�0'&+'&<E./T&AOLM&7',T&U,Bt.,-&+'&<3#4i#:.&9.,[.&KT&KGiT.O&2%L*.&pM(#6
&Z"-',T&s(XW&+,Bt&<E.&+'&^"-',T&A"D&A"-.+&/j%&1.&Kt&<3#4i#:.&9.,[.&!(¦M.&1.&!+(#D
&O&pD.'&+,Bt&<E.&+'&2%L*.&pXE/D&p3#*+&O&2W/X%&+'&2#N%&�`-&2%L*.&pM(#6
&!(0&s(*&+'&^s(5&<E.(T&7"D&KG*(t&9;&+(IGM.&1.&2#t&^p%,F5&KT&AO/@&<E.&2FE'�-&1.&�Q
&1.&�Q&Z"D&./@&RL*.&!(0&AO/@&ab-&KT&2*(3*&!1(*'.1;&�I*&2F3G34Q,��&!(0+(BW&^"XT
&+,Bt&<E.&+'&^<3#4i#:.&9.,[.&KT&KGiT.O&!(Q,-&\FB?&^\*,?&��5&^2*(3*&!1(*'.1;
&',T&+,Bt&<E.&+'&./@&RL*.&��5&<E/?&�+�T&��5&<E.&^,*&<E.&KT&v{{z&1.&O&pW(E&"D+
&\3:'&KT&^KE+,*&24[.'& >6&1.&�3Q&(?&��5&<E.&ZpD.'&+,¦5&�3-&p:O'&+'&20(@&Kt
&�Q&(%.&7',T&+.'+,[/T&KE+,*&p:O'&(T&2T,[&ST.O+&1.&^¢(#5&O&<3Yi4W&1.&"*.&pE(#5

Z8uw(?u|&�v{uv&^u9,G*+,?H&'/t&pE(#5&KE+,*&2-.,[.&9(E./@&RL*.&1.&^9;&1.
&Z">-.'&2%&<3#4i#:.&9.,[.&1.&2BdT&.+&�-,?&+'&K¦N>:.&�I>6&^9(*(>D+(t&1.&!+(3iT
&!/FW&/k-1.&^p*.&<3#4i#:.&9.,[.&1.&2BdT&Kt&p*.&A'/F-&RLM.&l(#*+&K�/@.&K¦N>:.
&^�3�,:H &p*. &KGW/@ &R(N:. &9; &1. &O &'+.' &9.,[. &KT &2f([&2=GiT.O &O &pT./h &2*(3* &O
&"5&(?&�I>6&<E.&\3FB?&^pW/@&\FD&u~zv&s(*&+'&K¦N>:.&�3:O.&�Gi0&K�/@.&Z8v{uu
&O&2I0q%&pT./h&\3:'&KT&^K%.'.&+'&Kt&">�/0&7',T&9./E.&2%L*.&�L`-.&/3��?&p$?&!'(E1
&�3�+&^2D,>e:.&"D.+&O&"D&/GB3T&1O+&/0&<3#4i#:.&9.,[.&!,*&KT&9;&�E./@&^2=>0/W
&Z8v{{~&^¡O/B:.H&"D&v<3#4i#:.&9.,[.&'(D+.&2-(N6&/GW'&!(¦M.&1. &^K¦N>:. &�*x%&O
&/GW' &�3�+ &9.,>M&KT &K3t/? &+' &<3#4i#:.&9.,[. &2-(N6&�/=>@&+'&^v{u|&s(*&+'&2D,>�
1. Thurston

Z<3#4i#:.&9.,[g.&�M(#):&2#:(X:.&&'(D+g.&�GF%&Zv
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&O'&�+(#D&'/W&!O&Kt&p*(>X%&<E.&KT&/%.&<E.&O&"D&�(dG-.&9(N6&<3#4i#:.&9.,[.&2*(3*
&�-,?&+'&24M&&<T&2-,=-/*&1.&�Q&Kt&�I>6&<E.&Zp*.&9(N6&/*./*&+'&<3#4i#:.&9.,[.
&^2*/% &2-,=-/* &R(=>0 &O &pD.' &/j% &2-.,[. &p:O' &(T &2FE'�- &a].,% &^pW(E &U+"h
&(T&K¦N>:.&2*(3*&2G5&O&!'(jGh.&!(0&�E./@&^s(5&<E.(T&7'/t&R,F$%&.+&9(3%(k-&!(?',t
&O&'.1;&+.1(T&KT&^�.�5.&O&2*./t,%'&KT&/?&s"GX%&A(=-&/T&AOLM&K¦N>:.&Zp*.&UO(bG%&9.,[.
&Ug,$?&p4M&KT&�3-&�,],%&<E.&Kt&^8v{uu&^u2Fi>3%(tH&&p*.&"`GX%&!'(jGh.&_i3:./I3:

Zp*.&+,Bt&O'&24[.'&!(0&S3$%&U(%.�:.&O
&^24[.'&�(]O.&p4M&KT&(%.&7"D&!+.q@&KE(Q&u~w~&s(*&+'&2I3:&+'&<3#4i#:.&9.,[.&�IXD
&1. &�Q &(N>? &O &pD."- &2*(3* &+(FD; &p3:(XW &9(F%. &AO/@ &<E. &^2W.qh &!+."%(%1 &APEO&KT
&2*(3*&�[(D&O&+.�@/T&��5&<E.&!/*./*&�/=>t&<3Gid-&^v{uu&s(*&+'&!O&2-,=-/*

Z8v{uu&^&vK)E"[H&pW(E&pE',6,%&KX*,?&O&p:."M&��5&R(-&KT&9;
&s(*&1.&Kt&">-.'&2%&+,Bt&<E.&KX*,?&O&p:."M&��5&.+&<3#4i#:.&9.,[.&2Bt./%&�[(D
&^u~}y&s(*&+'&�t./%&+'&Z8v{uw&^|�3IE.H&'+.'&+(3G[.&+'&.+&+,Bt&<E.&p:O'&^v{uu
&KT &.+&9;&!/3@&\FD&&�BE+&2[/T&">�/0&7pW/@&\FD&KX*,?&O&p:."M&��5&!(0&KE(Q
&2bd%&U+,f&KT&2?"%&Kt&��5&<E.&Z">-.'/@&2%/T&�2%'/%&�I>6�&�3*�?&O&u~yz&s(*
&A1+(I%&<E/Gt'&�/J&1.&�Q&Z'.'&R(-&/33e?&KX*,?&O&p:."M&KT&u~��&s(*&+'&^'/t&p3:(XW
&�/�&pE(#5&pi-.,?&s"GX%&a].,%&c(d?.&(T&��5&<E.&^A"$G%&Ug(E.&+'&_iE+O/?&(T
&1. &Z8vw&&�v{{z&^w2D./30H&">t&�46&(Ih+ &9'(N-/*&pBQ&O&',[&�."0. &'/IB3Q &!./T &.+
&s(*&2-(#:+(Q&U(T(dG-.&+'&O&"D&A'O�W.&�t./%&O/#4h&+'&9;&c,b-&/T&1O+&KT1O+&^O+&<3#0
&1O/3Q&v{uu&2-(#:+(Q&U(T(dG-.&+'&O&'/t&',[&9;&1.&.+&rJ(>%&1.&!+(3iT&!(0&2*/t&^v{{z

Z"D&U(T(dG-.

#E&!V]#)&`5>\G/&!)abG

&7p*.&A',T&A./#0&2E(0'O/W&O&(01./W&(T&<3#4i#:.&9.,[.&O/#4h&�'O"$%&^24t&+,J&KT

1. Kaminski

2. Khadija

3. Ibish

4. Hirchi
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&�/Gi@&1.&9(B-&^U"%">4T&!.&A1(T&+'&�I>6&<E.&c,b-&O/#4h&"D+&24t&"-O+&2*+/T&(%.
&7p*. &rIY>% &(0&A"E"Q &2E(3W./e6 &+(BG-. &\f. &(T &!'(E1 &"5 &(? &�/Gi@ &<E. &Z'+.' &9;
&�'/t&!">T&_3i`?&2-(%1&�45/%&">�&KT&9.,?&2%&.+&9.,[.&O/#4h&�/Gi@&Kt&U+,f&<E"T
&9'+.&^9(>I:&^KE+,*&^<3Yi4W&/3k-&/j%&�Y*.OLT&9(=E(i#0&^u~wy&s(*&(?&pid-&�45/%
&s(#D&!(0+,Bt&�¯*&O&<#E&^2:(%,*&^9(GiT/M&^9;&1. &�Q&Z'/3@&2%/T+'&.+&9.',*&O
&�3Q&Kt&¢+(W&£34[&�3D(5&!(0+,Bt&^pE(N-+'&7�-,?&O&2-(GE+,%&^�t./%&">-(%&^(`E/W;

Z',I-&A"D&20'&9(%1(*&+,¦5&<E.&(%.&^">GD.'&+,¦5&9;&+'&(0&2-.,[.&<E.&1.
&"-O+ &/T &Kb:x% &<E">� &/3=#B� &!+.q@/�. &�">0'&9(B- &9.,[. &O/#4h &�/Gi@
&1.&K-g(XW&pD.'/T&_�+&KT&�I>6&<E.&Zp*.&A',T&�I>6&<E.&!1(*O/#4h&O&20.,[O/#4h
&<E.&/T&�3-&.+&',[&p�./h&^O+&<E.1.&7p*.&2>*&RL*.&2GE,0&!(0'(3>T&1.&KG*([/T&^RL*.
&<3#0&Zp*.&A'.'&�/[&KT&\0(i?&2%L*.&�0.q%&/E(*&�+(T+'&U+"-&KT&O&A'.'&+./h&(>I%
&!.+.'&(E&�0q%&2>*&!(0+,Bt&+'&9;&O/#4h&�/Gi@&O&"D+&\Eg'&1.&2FE&�3-&�,],%
&�+(T+'&2-./E.&2%(`%&!(M'.&1.&�Q&�I>6&<E.&!,@&<d*&9(>d*&"E(D&Zp*.&2>*&pE/�t.
&p*.&2X3D&�0q%&1.&+O'&lL%(t&<3#4i#:.&9.,[.&pM(#6�&KF>E.&/T&2>I%&^9.,[.&(T&2FE'�-
&!/k-+(N«.&+'&�3-&2*/%&Z"D(T&/k-&<E.&"Ex%&�_30'&2#-&pE(]+&2>*&�0q%&1.&/3�&KT&(%&O
&2h(T&2T/M&!(0+,Bt&+'&9;&(0&9;&!(0&s(T&O&9(GiT/M&O&/01g.&<3T&2>*&!/I0+&',T&KGb@
&O&<#E&+'&9(E"E1&(T&\T(`?&^9(3X3D&K34M&^9(>I:&O&/j%&+'&9(3b4*&(T&(0&9;&20./#0&Z"-(%&2%

Z"0'&2%&9(B-&.+&�,],%&<E.&�3-&¡./M&2X3D&p:O'&(T&pb:(d%&O&KE+,*&+'&9(E,4M
&�I>6&<E. &20.,[O/#4h&O&<3#4i#:.&9.,[.&O/#4h&�/Gi@&+'&_N%&!.&Kb:x%&p3T/M
&!.&Kb:x%&p3T/M&^"-.&KGi-.'&p:(f.&"h(W&.+&'.P-&^9.,[.&R(M&9."D/%&O&9./I0+&K�/@.&Zp*.
&">-(%&2E(0(>�G*.&K>3%1&<E.&+'&KGI:.&Zp*.&A',T&�I>6&<E.&U(t/$?&O&U(#3#j?&+'&_N%
&R,h&<3T&+'&."GT.&RL*.&<E'&Kt()-;1.&p*.&"`GX%&<3#4i#:.&9.,[.&Z'+.'&',6O&�3-&K3t/?
&A,FD&O&U(35&"E")?&!./T&�./M.&'($?.&.q:&^'/t&"D+&KT&�O/D&2T/M&9(T1&KT&O&�/M
&\t/3T' &rT(* &9O(X% &^/J(B:. &U/3[&Zp*. &!+O/]&2%L*. &p%,F5&!+./h/T &O &RL*.
&�+(T+' &^u|~u &s(* &+' &^"E;&2% &+(#D&KT &�I>6&<E. &O+">? &!(¦M. &1. &Kt &<3#4i#:.&9.,[.
&^"3X*+,QH&�RL*.&&pE,:O.&(T&p*.&2T/M&O&2%L*.&^/j%&R'/%&pt/5�&�pb@&/j%&�L`-.
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&¢+(W&£34[&�/M&!(0+,Bt&aW(>%&O&p3>%.&�3-&/j%&sO�X%&+,N#6&�3�+&2*/%&Z8w{&&�u|~u&
&9(3%(k-&O&(0+g,F*&Kt&2M,],%&7',T&KGi-.'&9./E.&(T&ST.O+&!+./h/T&�/D&O&�%/h&S[&.+

Z"-',T&A'/t&9(3T&(0+(T&�3-&/j%
&^2%L*. &!(0&�I>6 &¢(>D+(t &O &UO/3T &2E(FE/%; &A(=B-.' &'(G*. &^24j% &"#5.
&!(0&K[(D &O &'+."- &_i3T/M&9(Q &!(0&s(�"E. &(T &24FB% &¶30 &<3#4i#:.&9.,[. &p*. &"`GX%
&�3-&(0+,Bt&/E(*&+'&Z8v{{�&^u¢/QH&">>t&2#-&'+&.+&2T/M&_i3:(-,3*(-&�3-&<3#4i#:.&9.,[.
&A'/t&"3t�?&Kb:x%&<E.&/T&A+.,#0&',[&a].,%&+'&O&KGD.'&p3T/M&/T&!.&APEO&"3t�?&9.,[.
&^ >0/W &O &p*(3* &9'/t&2%L*. &+(>t &+' &/E.�):. &+' &<3#4i#:.&9.,[. &^s(�% &!./T &Zp*.
&�I*&^&<E"%,T&!+.,0&O&LT&<T&"#5.&�+O'&+'&<E.&O&p*.&A',T&�3-&9;&9'/t&2T/M&+(G*.,[
&Z"-,D &R."dG*. &+,Bt &<E. &+' &^/j% &K4#61. &^2T/M &!(0+,Bt &1. &!+(3iT &9(#4X% &"D
&U+O/]&^9',T&�/M&/T&^+,Bt&<E.&+'&9.,[.&�[(D&2*(3*&�%(-/T&O&K%(>*(*.&+'&<3>¥#0
&^_4i:.&a#G)#:.&pt/5H&p*.&A"D&"3t�?&�/M&9(N6&\�(i%&KT&R(#G0.&O&2T/M&9(T1&/B-

Z8v{u|&O&v{uv
&<3#4i#:.&9.,[. &!1(*O/#4h &O &20.,[O/#4h &">E./W &+' &�3- &2Y3$% &a]O &O &(3W./e6
&<3#4i#:.&9.,[.&O/#4h&�/Gi@&+'&2F3G34Q,��&\�(i%&KF-;&1.&."6&Zp*.&KGD.'&2#N%&�`-
&/3��?&2E(3W./e6&�(]O.&1.&�I>6&<E.&^KGD.'&�`-&rJ(>%&2[/T&+'&9;&U(35&+./#G*.&O
&2G5&O&2%L*.&p%,F5&!+./h/T&.+&',[&2E(�&�"0&�I>6&<E.&Zp*.&KGW/EqQ&2-.O./W
&�(`- &+' &�3- &Zp*. &A'/t&\#M&2Y3$%&U(�(¦Gh. &/T &(>T &(%. &^A'/t&9.,>M &2%L*. &pWL[
&KGW(E&2?O(bG%&p30(%&(0(6&2[/T&+'&2G5&O&A'/t&2J&2b4Gd%&!(0"-O+&2E(3W./e6&�4Gd%
&<3#4i#:.&9.,[.&rT(*&�E(Q">4Q &!(¦M.&1. &O&A">iE,-&^2](%&LX:.,T. &K>3%1&<E. &+'&Zp*.
&^�-,? &">-(% &2E(0+,Bt &+' &2Y3$% &�(]O. &/3��?&p$? &<3#4i#:.&9.,[.� &�"E,@&2% &^/j%
&/k-1.&Z8uwvy&&^2](%H&p*.&KGD.'&2?O(bG%&pD/*&O&pD,-/*&^KE+,*&O&9'+.&^9.',*
&9.,>M&KT &9; &pE',6,% &Kt &!.&K-,@&KT &7A"D&U(t./GD. &O &s,f. &1. &!+O' &�I*&<E. &^!O
&!./T &�I>6 &<E. &"*+&2% &/k-&KT &(%. &Zp*. &A"D &K6.,% &piFD&(T &lL#M &24%./W &2BI>6
&�3-&.+&2E(3W./e6&!(0&UO(b?&(?&p*.&A',T&9;&/T&',[&2E(3W./e6&�/Gi@&O&U(35&+./#G*.

1. Porth
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&^O+&<E.1.&7">t&!+(BW(Q&24t&s,f.&/T&(N>?&^K3:O.&U.'(`GM.&1.&sO"M&(T&O&"*(>BT&p3#*+&KT
Zp*.&A'/t&\#M&UO(bG%&�4Gd%&!(0+,Bt&+'

&(0&2-.,[.&^/E.�):.&+'&Z"-'/t&2%&!+(F#0&9./=:(eD.&(T&9.,[.&/f(>M&2[/T&^¡./M&+'
&KT &^9.',* &+' &9.,[. &9./I0+ &Z"-'/t&2% &!+(F#0 &2%L*. &U()- &�NI6 &"]/T &9(3%(k- &(T
&1. &pE(#5&O&!�E+&�/J&(T &^9; &1. &�3Q &O&"-+.' &'(`GM. &p%,F5&!./T &2%L*. &p3X6/%
&�+(T+'&2:"GX%&!(0&A(@"E'&K¦N>:.&^�-,?&+'&Z">GW/@&p*'&KT&.+&U+"h&^/3BI:./#M&!(?',t
&+'&Zp*.&A'/t&�LG�.&+,Bt&<E.&+g,F*&�.�5.&(T&^U+"h&+'&(`T&!./T&O&'+.'&KX%(6&�+.'.
&!(0&<3B-&�3D&O&2GiE+O/?&!(0&AO/@&^(0&2b4*&O&(FE/%;&(T&9,>t.&_0&<3#4i#:.&9.,[.&^KE+,*
&^',[&p3#t(5&9.+O'&+'&<3#4i#:.&9.,[.&�3-&/j%&+'&Z">t&2%&!+(F#0&"*.+(BT&K34M&^�/M
&1.&/?&�4J&�Lf.&<3#4i#:.&9.,[.&2-,>t&9(E/6&^9'+.&+'&Z',T&&A"D&�E'�-&(FE/%;&KT&lL%(t
&�+(T+'&/j%&<3#4i#:.&9.,[.&A(@"E'&�L[/T&^�3-&<3Yi4W&+'&O&p*.&9.,[.&24Ih&9./I0+
&2G5&Z">t&2%&!+(F#0&2%L*.&!(0+,Bt&�#0&9./I0+&(T&¢(#5&9(E/6&^_t(5&!(0&R(k-
&K-(I4J&�Lf.&!(0&KBE"-.&!.+.'&O&<3#4i#:.&9.,[.&1.&/?&2h/G%&Kt&�S*,:.�&9(E/6&^/j%&+'
&^2G>6H&"D&."6&�I>6&1.&u~~}&s(*&+'&^p*.&9(-1&¡,`5&O&2*(3*&!(0&!'.1;&�>3%1+'
&!.&A+(Q&+'&�3-&<#E&+'&O&"-.&�E'�-&+(3iT&20(D'(Q&R(k-&O&p:O'&KT&(0&9;&�t./%&+'&Z8u|~{
&A"M(`:.&/I0+&9"D&KGBt&1.&¢(#5&9./I0+&^<3Yi4W&+'&Z"-.&A',T&A"M(`:.&"$G%&^U(M,],%

Z"-'/t&R,F$%&.+&9;&O&A'/t&�*�?&+(N«.
&/3@./W &p%,F5 &!+./h/T &KT &<3#4i#:.&9.,[. &'(`GM. &K>3%1 &<E. &+' &p3#0. &��(5 &�GF-
&<E. &1. &<3#4i#:.&9.,[. &�"0 &Kt./� &7p*. &9; &'()E. &!./T &�L? &O &A">E; &+' &2%L*.
&Zp*. &pWL[ &�,- &1. &2%L*. &2G%,F5 &\3FB? &!./T &!1(*&K>3%1 &^2%L*. &!/@(35.
&^<3#4i#:.&9.,[.&9.,>M&KT&(%&�b3«O�&�"E,@&2%&K>3%1&<E.&+'&^<3#4i#:.&9.,[.&/I0+&^(>I:.&<i5
&O&_3D,FT&s(XG%&"-O."[&KT&9;&s(j?.&O&9(#-(6&O&�4h&O&�b-&�Lf.&!./T&Kt&p*.&9;
&2T,[&Kt&"E;+'&!'"XG%&!(0&p3X#6&U+,f&KT&Kt&_30'&9(%1(*&9(>�&.+&9(%&KX%(6&�¯*
&�E&Kt&p*(0&p3X#6&<E.&1.&A(=-;&7'+."-&A.+&9;&+'&(0&!"T&O&p*.&_t(5&9;&/T&2F3-&O

Z8|~&&�u|~u&^"3X*+,QH&�'�3[&2%/T&ª:(f&p:O'
&/k-"%&!(0&�1+.&r3#X?&<#]&(?&p*.&9;&2Q&+'&<3#4i#:.&9.,[.&^2E(3W./e6&2-(3T&KT
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&ah.O+'&Z'+O;+'&�t/#G%&2G3#t(5&p$?&.+&9(-(#4i%&�">t./Q&p3X#6&^U"%">4T&+'&',[
&\3FB?&s.+"b>t&2G%,F5&"E(T &."GT. &/3@./W&O&�t/#G%&2G%,F5&\3FB?&!./T &^9(-; &/k-1.
&.+&9;&^+O/%&KT&O&">t&p%,F5&9;&/T&2Y3$%&U(�(¦Gh.&KT&!">IE(Q&(T&<3#4i#:.&9.,[.&(?&'.'

Z"0'&¡,*&�t/#G%&2G%,F5&!,*&KT
&2#N%&_N*&<3#4i#:.&9.,[.&!/3@&\FD&+'&^K`Y>%&!(0+,Bt&/E(*&O&/j%&+'&+(#XG*.
&�."0.&1.&^9(3E(QO+.&S*,?&2%L*.&!(0&<3%1/*&s(eD.&O&+(#XG*.&(T&A1+(I%&O&p*.&KGD.'
&9"-.,[1(#-&(N>?&RL*.�&�"E,@&2%&^9.,[.&9./I0+&1.&^+,NB%&2bYj%&Zp*.&A',T&�I>6&<E.
&2@"-1&!./T&2*(3*&O&!'(jGh.&^2M(#G6.&/3@./W&�O+&�E&KF4T&7pi3-&9'/t+(GW+&�,[&O
&9.,>M&KT&K-(=3T&�Y4*&O&s(eD.&1.&RL*.&9(N6&2E(0+&2Q&+'&^8(>I:.&<i5H&(%&!.,B3Q&Zp*.
&^!+(`b:.OcH &�pi0&�3- &(% &�"0&<E. &O&',T &2%L*.&p:O'&!+.q@&KE(Q &!(G*.+ &+'&2%(@
&�O/[&�I*&<3#4i#:.&9.,[.&2FE/�&!(0& >6&^u~yw(?u~yv&!(0&s(*&+'&Z8uu|&�u|�~
&2:(XW&+,¦5&�3-&/E.�):.&+'&9.,[.&Z8u|~|&^"¦GX%H&',T&/j%&1.&(0&2i34=-.&/?&R(=>0'O1
&�$Eg&'")% &9"D&�/Y% &+(G*.,[&(0&9; &�3- &/3[. &9(3:(* &+' &ZpD.' &Ki-./W &K34M &R(3h &+'
&K4T(`%&�3-&KE+,*&+'&Z"-"D&+,Bt&<E.&9(#:+(Q&+'&/E.�):.&+'&Ki-./W&+(#XG*.&9'/#D&R/6
&Z',T&�I>6&<E.&!/3@&\FD&\4M&O&K3:O.&�."0.&1.&2FE&^Ki-./W&S*,?&+,Bt&<E.&s(eD.&(T
&(0&!/3@&pd*&1.&�Q&^"-',T&+,Bt&<E. &+(#XG*.&�:(d%&Kt&2-(E./@&RL*.&2I3: &+'&2G5
&9(6O/%&(0"XT&'./W.&<E.&Z">GW/@&+./h&(>I:.&<i5&!(0&KBE"-.&/3��?&p$?&O&KGdE/@&/j%&KT

Z"-"D&9.,[.&!(0&KBE"-.
&2].+.&s(eD.&^K-(3%+O([&+'&<3#4i#:.&9.,[.&"D+&O&20.,[O/#4h&+'&/=E'&_N%&�4�i%
&!.+.'&Kt&2F3G34Q,��&24T(`?&+'&"D&�I*&�,],%&<E.&Z',T&(0&pi3-,3Nf&S*,?&<3Yi4W
&pi3T/M&9(Q &O &./@&RL*. &!(0&�I>6 &20.,[O/#4h &�"0 &<3Yi4W &^',T &2I0q% &2G30(%
&!1(*'.1;&^O+&<3#0&1.&Z'/3@&+./h&^/=E'&!,*1.&(0&9;&9."$G%&O&(0&pi3-,3Nf&O&2E,*1.
&A',T&<3#4i#:.&9.,[.&�3:O.&�."0.&1.&2FE&^2I0q%&20.,[O/#4h&9.,>M&KT&^<3Yi4W&<3%1/*
&/3@+' &K#0 &1. &�3T &^9; &2>3Yi4W &�[(D &^¢(#5&^�I>6 &<E. &!(0&K[(D &9(3% &+' &Zp*.
&rW,% &!(0&K[(D &1. &2FE &^s(5&<3M+' &�I>6 &<E. &Zp*. &2:(eD. &!(0&<3%1/* &!1(*'.1;
&^2Gi3-,3Nf&_E�+&(T&\T(`?&/T&AOLM&KGi-.,?&Kt./�&7p*.&!1(*O/#4h&+'&<3#4i#:.&9.,[.
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&/*&/T &A1+(I% &+' &RO'&A(=E(6&Z',D&1O/3Q &�3- &ªGW &K4#6&1. &2>3Yi4W &!(0&AO/@&/E(*&/T
&U+O()%&�3-&/%.&<E.&\3:'&Z'+.'&�(jG[.&�I>6&<E.&2-'+.&�[(D&KT&^2:(eD.&!(0&<3%1/*

Zp*.&9'+.&<3#4i#:.&9.,[.&+'&A+.O;&O&/6(N%&2>3Yi4W&!'(E1&+(#D&+,¦5&O&<3Yi4W
&2Gi3-,3Nf&_E�+&O&�./M.&!(0& >6&+'&KGDq@&+'&�3-&KE+,*&O&/j%&<3#4i#:.&9.,[.
&!(0&�#t &O &^8uv &�u|~{ &^2#30./T. &O &2-.'�E &7u|~| &^"¦GX%H &"-.&KGD.' &2:(XW &+,¦5
&^2-(GE+,%&^/E.�):. &K4#61. &^(0+,Bt&/E(*&+'&Z'+.' &K%.'. &_0&1,>0&/j%&<3#4i#:.&9.,[.
&�4�i%&1.&(0&2-.,[.&!,>X%&!(0&pE(#5&�3-&^¢+(W&£34[&�3D(5&!(0+,Bt&O&¡./M&^2I3:
&piFD&1. &�Q&APEO&KT &^<3Yi4W&�,],%&"*+&2%&/k-&KT &Z'+.'&+./#G*. &9(>¥#0&<3Yi4W
&A1+(I%&+'&^',T&(0&9;&<E/?">#?+"h&9.,[.&Kt&2%L*.&!(0&�I>6&"D&�I*&^2T/M&!(0&�?+.
&�/Gi@&!./T&24%(M&KT&<3#0&O&">T(E&p3X6/%&2:(eD.&!(0&<3%1/*&!/3@&�Q1(T&/*&/T

Z"D&\E"I?&9(-;&KT&�./M.&2%,#M&+(FW.&s(Ih.&O&(0&9;
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&9./=E1(T &20.,[O/#4h &O &!'+O(#0 &\$% &^2=>0/W &/�FG% &!(3W./e6 &p4M&KT &K-(3%+O([
&O&K-(3%+O([&S3$%&�">>t&<33X?&9./=E1(T&(0&p:O'&^pid-&A(=-&+'&Zp*.&2b4Gd%&2*(3*
&pW(E+'&9.,?&2%&2BE"-.&�+�&(T&(%.&7"-.&K`Y>%&<E.&/T&_t(5&!(0"-O+&O&Ug,$?&�">0'&\FD
&�`-&O&s(XW&+,¦5&K>3%1&<E.&+'&�3-&^./@&RL*.&!(0&AO/@&APEO&KT&^2G:O'/3�&9./=E1(T&Kt
&2E(�&�"0&Kt&p*.&2G:O'/3�&!/=E1(T&<3#4i#:.&9.,[.&�I>6&Z"-+.'&!/�x%&O&A">>t&<33X?
&1.&',[&�([&p�./h&¢(*./T&^<>i?&�0q%&O&RL*.&�/D&/T&2>GI%&2G%,F5&!+./h/T&9;
&Z"-.'&2%&',[&�."0.&O�6&�3-&.+&RL*.&9(N6&�(`-&/E(*&">�/0&7p*.&K-(3%+O([&+'&^9;
&!(0O/#4h &+(#XG*. &^2-(#�M &2D(QO/W &/3��?&p$?&�I>6&<E. &20.,[O/#4h &O &!/3@&\FD
&"%;+(t(-&!(0&p%,F5&9"%;+(t&!O+&O&<3Yi4W&<3%1/*&+'&!',NE&p:O'&�3*�?&^2%L*.
&U.'(`GM.&�Lf.&2Q&+'&2E,*&1.&1(�;&9(#0&1.&�I>6&<E.&^O+&<E.1.&7p*.&K-(3%+O([&+'
&9'/t&24#M&�"0&(T&K-(3%+O([&2*(3*&!(3W./e6&/33e?&'"f+'&/=E'&!,*1.&O&R'/%&2>E'
&Zp*. &A',T &9(-(#4i%/3� &p*' &1. &2%L*. &!(0&<3%1/* &2E(0+ &O &RL*. &1. &',[ &p�./h
&1(�; &1. &^�E�,:,�"E. &!(0&�I>6&�#0&">-(#0 &^�I>6&<E. &pb@&9.,?&2% &/=E' &!/3IX?&KT
&\�(i%&O&(3W./e6&O&p3T/M&O&2>*&RL*.&^9(3%&<E.+'&Zp*.&KGD.'&K-(0.,[O/#4h&2G30(%
&"-O+ &+' &/�x% &\%.,M&^K-(3%+O([&+' &!',NE &p:O'&�3*�? &O &+(#XG*. &">-(% &^2F3G34Q,��
&^+g,F*&9(#t(5&(T&�I>6&<E.&^O+&<3#0&1.&Z"-.&A',T&9;&!1(*O/#4h&U+"h&O&A/Gi@&O
&^(0&2T/� &^8'+.,% &2[/T &!(>�G*.&KTH &�./M./3� &^9(3X3D &^./@+."Gh. &9./3%. &O &9(0(D'(Q

Zp*.&A',T&\T(`?&+'&9(3$3i%&O&9(E',NE&^9./@+(#XG*.
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Z�(dG-.&�9./N?&^9.+(F#0&O&(3-&³W(5&(]+"#$%&�#6/?&^2*(3*&!(3W./e6&^8u|�~H&§+(%&^\itLT
Zwv(?|z�&^u�&^9(T&A"E'&!'/I0.+&�%(>0(%&^�2-.,[.&+(NT&�X34J&/j%�&^8u|~uH&'.1/W&^"3X*+,Q

&!'(0"3* &�#6/? &^/f(X% &2%L*. &�I>6 &<E/?&�+�T &7<3#4i#:.&9.,[. &^8u|zyH &2*,% &¡($*. &^2>3i5
ZU(MLJ.&�9./N?&^20(DO/i[

�+'&2*/G*'&^u}·uv·u|~{&^�<3#4i#:.&9.,[.&2*(3*&�BE"-.&O&2dE+(?&�>3B3Q�&^8u|~{H&24M&^2G>6
aftabnews.ir/vdcdjj0fxyt0os6.2a2y.html.

Z+,-&9.1(*&KBE"-.&�9./N?&^2E./@.O&O&2E./=#0&\%.,M&�<3#4i#:.&9.,[.&O&9./E.&^8u|~{H&¢(IM&^&+(E&K%([
Zz}�&^9./E.&1."-.&_B�&�%(>0(%O'&^�/j%&<3#4i#:.&9.,[.�&^8u|~uH&!'(0"3*&^20(DO/i[

Z}|�&^RO'&s(*&^A/)>Q&�%(-&KGb0&^�2-.,[.&�I>6�&^8u|�~H&!'(0"3*&^20(DO/i[
�+'&^_4i:.&a#G)%&�t/5&2#*/:.&&ah,#:.&^�t/$4:&m*(3i:.&£%(-/I:.&^8v{uvH&�#5&_4i:.&a#G)#:.&pt/5
hmsalgeria.net/portal/politique_generale.html

�+'&^_4i:.&a#G)%&�t/5&2#*/:.&&ah,#:.&^m*(*¸.&9,-(`:.&^8v{u|H&�#5&_4i:.&a#G)#:.&pt/5
hmsalgeria.net/portal/statut.html

&�YT.+ &,?/Q &+' &^/j% &v{uu &�L`-. &+' &<3#4i#:.&9.,[. &�`-� &^8u|~vH &2%/t &2bYj% &O &\346 &^.+.'
Zyw(?vz�&^��&^R,*&s(*&^RL*.&9(N6&2*(3*&!(NB0OPQ&�%(>4jW&^�+.�@+(t&V+(G[(*
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