
!"#"$%&!'$()*'+,)&-&!'$()*'+,)&./0&1"#"$%
2',)'%%"&34"5'5"

6/$.,0,$*,&20/*,,("$%)
71/0,$*,8&7,409'0:-;9$,&<=><

!"#$%&'()*+(,-%.$#"(-/ (0.1#$23&4($'(564(7-"'5859:;
<<<'="#$%&'$+>(?(@AAB(:65;C9DD;

!.-E++F2$G3(=%1"23*+F(2$(HE>-1+.(59:;

?04'$&@5A$/%0'+A",)&'$(&B"..,0,$*,C&
D,)/90*,)&'$(&D/95,)&/. &'$&E5'1"'$&F,G&H'#,

&

IF.2#$-(J#$E+""2+.2
0$27+.32>K(@0IL(-/ (L+$2E+

#E#$E+""2+.2M2%#7'2>
)+"8/#N(O;D(9P:'5Q65;:R89P:'Q5P9P9;

@$(.+E+$>(K+#.34(<*+$(&#$K(#%>*-.3(3=+#S(#1-%>(>*+(+$F(-/ (>*+(E2>K(#$F(>*+(F+#>*(-/ (=%1"2E(3=#E+34(F-T+$3(-/ (@>#"2#$(
.+3+#.E*+.3(#.+(+$G#G+F(2$(-13+.72$G(#$F(#$#"KT2$G(>*+(>.#$3/-.&#>2-$(-/ (E2>2+3(#$F(-/ (>*+2.(=%1"2E(3=#E+3'()*23(2$>+.C

)*+(#2&(-/ (>*23(<-.S(23(>-(+&=*#32T+(>*+(U%#$>2>#>27+(#$F(U%#"2>#>27+(2&=-.>#$E+(-/ (>*+(&#2$(-%>E-&+3(-/ (>*23($+<(

*#7+(F.#<$(E-$32F+.#1"+(#>>+$>2-$(<2>*2$(>*23(G.-<2$G(.+3+#.E*'()*+(3+E-$F(-$+(23(>-(*2G*"2G*>(3-&+("2&2>3(-/ (>*23($+<(
>.+$F(#$F(>*.++(=-3321"+(.-%>+3(>-(+$*#$E+(2>3(#$#"K>2E#"(=->+$>2#"2>K(#$F4(2$(3-&+(3+$3+4(2>3(3-E2-C+E-$-&2E(2&=#E>'



!"#$%&'()*+(,-%.$#"(-/ (0.1#$23&(4(5-$/+.+$6+(!.-6++72$839(4(:;:

!"#$%&'()%*+"$,)-./&$%0&1-22.".%3.
<$(.+6+$=(>+#.3?(@*+$(&#$>(#%=*-.3(3A+#B(#1-%=(=*+(+$7(-/ (=*+(62=>(#$7(=*+(7+#=*(-/ (A%1"26(3A#6+?(7-C+$3(-/ (
<=#"2#$(.+3+#.6*+.3(#.+(+$8#8+7(2$(-13+.D2$8(#$7(#$#">C2$8(=*+(=.#$3/-.&#=2-$(-/ (62=2+3(#$7(-/ (=*+2.(A%1"26(

E#$>(-/ (=*+&(#.+(+=*$-8.#A*+.3(got the seat of their pants dirty
3#&+(3=.++=3(#$7($+28*1-%.*--73F( 2$(E2"#$( 2$(G2#(!#7-D#( HI$7.2-"#?(9;;JK(I..28-$2?(9;::L?( #=( =*+( <3-"#(
$+28*1-%.*--7(H5-8$+==2?(9;;MK(N+&2?(9;:9L(#$7(G2#(!#-"-(N#.A2(H5-"-8$#?(9;;9K(E#$C-?(9;;OLK(2$(!#7%#(
2$(G2#(I$+""2(HG2#$+""-?(9;;PK(Q3=#$+"?(9;:9L(#$7(#=(I.6+""#($+28*1-%.*--7(H5#$6+""2+.2?(9;:;K(R.2#=#?(9;::LK(
2$()%.2$(#=(!-.=#(!#"#CC-(HN+&2?(9;;SK(52$8-"#$2?(9;;PLK( 2$(T-&+(#=(!28$+=-(HN6#$7%..#?(9;;MK(!-&A+-?(
9;::L(#$7(U3V%2"2$-($+28*1-%.*--7(HI==2"2?(9;;WK(N6#.A+""2?(9;;OLK(2$(G+.-$#(#=(G+.-$+==#($+28*1-%.*--7(
HE#*+.?(9;;JK(T-$C-$?(9;;WK(R.2#=#?(9;::LK(2$(0.12$-(2$(=*+(3-X6#""+7(0.12$-9((HN#2==#?(9;;PK(R#.1+.23(#$7(

0$"%6B2">( =*+3+( >-%$8( .+3+#.6*+.3( .#.+">( 2$=+.=@2$+( =*+2.( 6-&A+=+$6+3( #$7( 72362A"2$#.>( 8#C+3K( =*+>( #.+(
3=%7>2$8(=*+(3#&+(A"#6+3(@2=*(32&2"#.(.+3+#.6*(V%+3=2-$3(1%=(=*+>(#.+(%3%#"">(%$B$-@$(+#6*(-=*+.'(N-&+(
2$=+.+3=2$8(+Y6+A=2-$3(@+(*#D+(&+=(@2=*(2$(.+6+$=(>+#.3(#.+(5+""#&#.+(H9;;WL(#$7(Z+.C/+"7(H9;;OL(2$(T-&+(#=(
E-$=2($+28*1-%.*--7?(N6#.A+""2(#$7(T-&#$-(H9;::L(2$(=*+(62=>(-/ (!2+$C#(H)%36#$>L(#$7(=*+(2$=+.72362A"2$#.>(
8.-%A(-/ (E2"#$(!-">=+6*$26(HR.26-6-"2(#$7(N#D-"72?(9;:;L'(UV%#"">(&+#$2$8/%"(23(=*+(+YA+.2+$6+(-/ ().#66+(
0.1#$+?(#($+=@-.B(-/ (>-%$8(A"#$$+.3?(3-62-"-823=3(#$7(#$=*.-A-"-823=3(=*#=(*#3(1++$(A.-&-=2$8(2$=+.72362X
A"2$#.>(6-$/+.+$6+3?(@-.B3*-A3(#$7(.+3+#.6*(H5#$6+""2+.2?(N6#$7%..#?(9;:9L'(

X
72362A"2$#.>(72#"-8%+(#&-$8(.+3+#.6*+.3(@*-(#.+(#77.+332$8(=*+2.(2$=+.+3=(=-(32&2"#.(=-A263'()*+(#2&(-/ (=*23(
@-.B(23(2$(A#.=26%"#.(=-(+&A*#32C+(=*+(V%#$=2=#=2D+(#$7(V%#"2=#=2D+([@+28*=\(-/ (=*+(&#2$(-%=6-&+3(-/ (=*23($+@(

7.#@$(6-$327+.#1"+(#==+$=2-$(@2=*2$(=*23(8.-@2$8(.+3+#.6*'(N+6-$7?(<(*28*"28*=(3-&+("2&2=3(-/ (=*23($+@(=.+$7(
#$7(=*.++(A-3321"+(.-%=+3(=-(+$*#$6+(2=3(A-=+$=2#"2=2+3'

4-5&.6."+-%+&3*%3.,(/
!"#$%$#!&'$#(&%)

=-($+@(=+6*$-"-826#"(7+D26+3?(#.+(8+$+.#=2$8(8.-@2$8(=.#$3$#=2-$#"("2$B#8+3(1+=@++$(72//+.+$=(6-%$=.2+3(#$7(
6-$=2$+$=3'(E#$>(.+3+#.6*+.3(#.+( /-6%32$8(-$(=*23(3-62#"(7>$#&26F(-$(=.#$3$#=2-$#"(N+$+8#"+3+(&28.#=2-$(
HT2662-?(9;;ML?(-$(R-"2D2#$(=.#$3X"-6#"(3A#6+3(HE#.C#7.-?(9;;WL?(-$(T-&#$2#$(#$7(U6%#7-.2#$(=.#$3$#=2-$#"(
3-62#"(A.#6=26+3(H52$8-"#$2?(9;;OK(R-66#8$2?(9;;OL(#$7(-$(=*+(.*2C-&#=26(.+A.-7%6=2-$(-/ (=*+(]#=2$(^2$83(
_#=2-$(H`%+2.-"-(!#"&#3?(9;;PL'()*+3+(@-.B3(3*-@(=*+(6-$$+6=2-$3(#$7(+Y6*#$8+3(#&-$8(A"#6+3(=*#=(+$X

=*+>(#.+(=.#$3/-.&+7(1>(=*+("-6#"(6-$=+Y=3(#$7(=*+>(=.#$3/-.&(=*+&?(6.+#=2$8([-$(=*+(8.-%$7\($-7+3(#$7(
$+@("-6#"(=+..2=-.2+3'()*+3+3(.*2C-&#=26(27+$=2=2+3(/++7?(2$(3%6*(#(@#>?(1-=*(.-%=+3(#$7(H$+@L(.--=3?(1.2$82$8(
#1-%=(3=.-$8(=.#$3/-.&#=2-$3(2$(<=#"2#$(62=2+3'
)*+(3+6-$7(&#2$(6-$6+A=(+&+.82$8(/.-&(=*23($+@(+=*$-8.#A*26(.+3+#.6*(23(*+*",-#,.)/(!&0/(!/"#(&%)(H5-"-&X
1-?(9;;9K(5-"-&1-(#$7(N+&2?(9;;ML'()*23(=+.&?(3=.+332$8("2D+7(+YA+.2+$6+3(-/ (&%"=26%"=%.#"23&(2$(3A#6+3(-/ (
+D+.>7#>("2/+?(/-6%3+3(=*+(#==+$=2-$(-$(+$6-%$=+.3(#$7(2$=+.#6=2-$3'(<$(.+6+$=(>+#.3?(&#$>(3=%72+3(+&A*#32X
C+7(=*23(6-$6+A=(2$(#(&-.+(-.("+33(+YA"262=(@#>(HN+&2?(9;;SK(5#$6+""2+.2?(9;;OK(E#.C-.#=2?(9;:;L(A.-A-32$8(#(
6-$362-%3(6-$3=.%6=2-$23=(#AA.-#6*'(T+3+#.6*(-$(+D+.>7#>(&%"=26%"=%.#"23&(A%==2$8(2$=-(V%+3=2-$(=*+(/#"3+(
726*-=-&>(1+=@++$(+33+$=2#"23&(#$7(#$=2X+33+$=2#"23&?(*28*"28*=2$8(*-@(&%"=26%"=%.#"(3=.%88"+3(/-.(%.1#$(

#"3-(1.-%8*=(=-("28*=(=*+(#&12D#"+$6+(-/ (72//+.+$6+(+&A*#32C2$8(*-@(72//+.+$=2#=2-$(A.-6+33+3(6#$(1+(1-=*(

UD+$=%#"">?(=*23(A+.3A+6=2D+(/-6%3+7(=*+(#==+$=2-$(-$(=*+("-6#"(#$7(&26.-($+8-=2#=2-$3(@2=*(72//+.+$6+(=*#=(
6-$3=2=%=+(=*+(3-62#"(-.7+.'

http://www.planum.net


!"#$%&'()*+(,-%.$#"(-/ (0.1#$23&(4(5-$/+.+$6+(!.-6++72$83 9(4(:;:

<(72//+.+$=(#&-%$=(-/ (.+3+#.6*(*#3(+>#&2$+7(#(=*2.7(6-$6+?=@(=*+( '()*+(=+.&(.+/+.3(=-(=*+(6*#$A
8+3(.+3%"=2$8(B*+$(B+#"=*2+.(?+-?"+(#$7(.232$8(&277"+(6"#33+3(C+'8'(D-%$8(#.=23=3(#$7(?.-/+332-$#"3E(#6F%2.+(
-.(.+$=(?.-?+.=D(2$("-B(2$6-&+(#$7(B-.G2$8(6"#33(#.+#3'()*23(7+&-8.#?*26(=.#$3/-.&#=2-$(-/=+$(?.-7%6+3(

A
3=D"+3(C#66-.72$8(=*+(H-%.72+%32#$(723=2$6=2-$(2$(=*+(%3+(-/ (3?#6+E'(I$(I=#"D(=*23(.+3+#.6*(6#$(1+(=.#6+7(1#6G(
=-(=*+(B-.G(-/ (J+&2(CK;;LE(2$()%.2$(2$(=*+(MN%#7.2"#=+.-(O-&#$-P@(=.#$3/-.&+7(/.-&(7+6#D(Q-$+(=-(=*+(
MN%#.=2+.("#=2$P(-/ (=*+(62=D(6+$=.+'(<(8.-B2$8($%&1+.(-/ (3=%72+3(CJ6#$7%..#@(K;;RS(T+.Q/+"7@(K;;UE(#$#"DQ+7(

A
6#=2-$(6-$323=+$="D(3*-B(*-B(%.1#$(.+8+$+.#=2-$(?.-8.#&3(6#$(*27+(+>6"%32-$#.D(3-62#"(?.-6+33+3(#$7(=*+(
+>?%"32-$(-/ (B+#G+.(2$*#12=#$=3'(I$(6-$6"%32-$@(=*23(6-$6+?=(.+V+#"3(=*+(2$=+.=B2$+&+$=(1+=B++$(.+327+$=2#"(
7D$#&263(#$7(7+&-8.#?*26@(+6-$-&26(#$7(%.1#$(/#6=-.3'

<(&+#$2$8/%"(#&-%$=(-/ (3=%72+3(*#3(+>#&2$+7(#(/-%.=*(6-$6+?=W(=*+(!"#$"!!%$&!%'(%)'$%&*'()*+(=+.&@(6-&2$8(
A

=2-$3(=*.-%8*(B*26*(%.1#$(3?#6+3(6#$(1+(.+A&#.G+7(#$7(.+A#??.-?.2#=+7(1D(2$72V27%#"(#$7(6-""+6=2V+(3-62#"(
#6=-.3'()*+3+(3=%72+3@(B2=*(#(?*+$-&+$-"-826#"(#??.-#6*@(=--G(2$=-(#66-%$=(.+A=+..2=-.2#"23#=2-$(2$(*-&+(
3?#6+3( C5#$6+""2+.2@(K;:KE@(?%1"26( 3?#6+3( CX2$+3@(K;:KE(#$7(?%1"26A?.2V#=+( 3?#6+3( C52$8-"#$2@(K;;YE'(J%6*(
2$=+.3=2=2#"(=+..2=-.2#"2=2+3(C5-==2$-@(K;;9S(H.28*+$=2(#$7(Z#==2%662@(K;:KE(+$8+$7+.(#(3-.=(-/ (M3?#=2#"(6#?2=#"P(
C5#$6+""2+.2@( K;::E@( =*#=( 23( #(?-.=/-"2-(-/ (&+#$2$8/%"(?"#6+3( #1"+( =-(?.-V27+( 3D&1-"26( #3(B+""( #3(&#=+.2#"(
.+3-%.6+3'()*+3+(3?#6+3(#.+(%3%#""D(&#.G+7(1D(C+=*$26E(72//+.+$6+3(#$7(=*+D(6#$(1+(3?#6+3(-/ (3+8.+8#=2-$@(
6-$=#6=(Q-$+3(/-.(3-62#"(2$6"%32-$(-.(?"#6+3(-/ (/.++7-&(#$7[-.(.+323=#$6+'()*23(.+3+#.6*(*#V+(7.#B$(6-$A
327+.#1"+(#==+$=2-$(-$(=*+(3-A6#""+7(M*-&2$8(7+32.+3P(CN%+2.-"-(!#"&#3@(K;;YEW(=*+(3-62#"(#6=-.3(#.+(3?#=2#"(
#6=-.3(#$7(=*+D($++7(=-(&#G+(3?#6+(C5#$6+""2+.2@(K;:KE'()*.-%8*(=*+3+($+B(?.-7%6=2-$3(-/ (=+..2=-.D@(2$72V2A

(%+%*'(, )-'."'( M\2&2$#"2=DP( .+/+.3( =-( =*+( ?.+A
6#.2-%3$+33(#$7(3+.+$72?2=-%3(3?#6+3(+$8+$7+.2$8(2$=+.6%"=%.#"(.+"#=2-$3*2?3'(<&2$(CK;;KE(3?-G+3(-/ (M=*+(
&26.-A?-"2=263( -/ ( +V+.D7#D( 3-62#"( 6-$=#6=( #$7( +$6-%$=+.PS(<$7+.3-$( CK;;LE( -/ ( M6-3&-?-"2=#$( 6#$-?2+3P'(
\2&2$#"(3?#6+3(#$#"DQ+7(2$(.+6+$=(D+#.3(2$(I=#"2#$(6-$=+>=(#.+(M).-==+.(?#.GP(2$(]2#(!#7-V#(2$(Z2"#$(C\#$Q#$2(
+=(#"'(K;;YE@(T-=+"(T-%3+P3(+=*$26(3*-?3(2$(!-.=-(O+6#$#=2(C5#$6+""2+.2@(K;:KE(-.(#=(<.6+""#($+28*1-%.*--7(
2$(!#7%#( C5#$6+""2+.2@(K;::E@( =*+(H-"-8$#P3(#.6*#7+3( CJ6#$7%..#@(K;;UE(#$7( =*+(8#&+(3?#6+3( /-.(6*2"7.+$(
#$#"DQ+7(1D(^-"+==-(CK;:;E'(
Z%"=26%"=%.#"(+$6-%$=+.( 2$( =*+3+( 3?#6+3(7-($-=(#"B#D3(+$=#2"3(&+#$2$8/%"( #$7(?-32=2V+(6-$=#6=3@( #3(-/=+$(
3%88+3=+7(1D(#($#2V+(2$=+.?.+=#=2-$(-/ (=*+(<""?-.=P3(6-$=#6=(=*+-.D(C:U_LE'(Z-.+-V+.(=*+(-??-32=2-$(=-B#.73(
3-&+(3-62#"(8.-%?3(6#$("#3=(7+3?2=+(?-32=2V+(2$72V27%#"(+$6-%$=+.3(B2=*(&+&1+.(-/ (3%6*(8.-%?'(<(&2>(-/ (
M.+#"P(#$7(M2&#82$+7P(3=-.2+3(#$7(&+&-.2+3(C]#"+$=2$+@(K;;`E(&+72#=+3@(2$7++7@(2$=+.6%"=%.#"(.+"#=2-$3*2?3(#$7(
=*+(?-33212"2=2+3(=-("--3+$(3-62#"(1-%$7#.2+3'(a+V+.=*+"+33(=*+(.+3+#.6*(-$("2&2$#"(3?#6+3(+&?*#32Q+7(=*+(
7D$#&26(#$7(-$8-2$8($#=%.+(-/ (%.1#$(3?#6+3(#$7(*28*"28*=+7(=*+(.+3-%.6+3(#V#2"#1"+(2$(3-&+(3?#6+3(=-(+#3+(
"+#.$2$8(=-("2V+(B2=*(72//+.+$6+(C]#"+$=2$+@(K;;`S(5#$6+""2+.2@(K;:;E'

)*+("#3=(6-$6+?=(I(B-%"7(/-6%3(=*+(#==+$=2-$(-$(23()-'$%'(,"/.(0)%&*'(\#3=(D+#.3(&#$D(.+3+#.6*(#$#"DQ+3(=*+(
=+..2=-.2#"(3=28&#=2Q#=2-$(?.-6+33+3(-/ (3-&+(?#.=3(-/ (=*+(62=D@(#3(B+""(=*+(3-62#"(+>6"%32-$(-/ (3-&+(1-72+3(
6-$327+.+7(M-%=(-/ (?"#6+P(2$(?%1"26(3?#6+'()*+3+(3=%72+3(.+6+$="D(/-6%3+7(=*+2.(2$=+.+3=(-$(.+?.+332V+(?-"262+3(
C<&1.-32$2@( K;:KE( #2&2$8( =-( +&?=D( #$7( =-( 7-&+3=26#=+( ?%1"26( 3?#6+3( CZ#.Q-.#=2@( K;:;S(<..28-$2@( K;::S(
J+&?.+1-$@(K;:KE'(J%6*(?-"262+3(3=.-$8"D("2&2=+7(=*+(?-33212"2=D(=-(%3+(+V+.D7#D("2/+(%.1#$(3?#6+3W(+'8'(=-(
"#D(-%=(2$(#(?%1"26(1+$6*(C!#??#"#.7-(#$7(Z#.#QQ2$2@(K;::E(-.(=-(32=(2$(#(=.#&B#D(3=-?'(J+&?.+1-$(CK;::E(
*28*"28*=+7(*-B(=*+(&#D-.P3(-.72$#$6+3(#8#2$3=(?*-$+A6+$=+.3(2$(Z-7+$#(%$7+.&2$+7(=*+(.-"+(?"#D+7(1D(

http://www.planum.net


!"#$%&'()*+(,-%.$#"(-/ (0.1#$23&(4(5-$/+.+$6+(!.-6++72$839(4(:;:

<*+3+(3=#6+3(#3(*-<(3=-<3(/-.(&28.#$<3>(#3(3=#6+3(<-(&++<(+#6*(-<*+.(#$7(<-(6-""+6<(&+#$2$8/%"(2$/-.&#<2-$'(
?%.<*+.&-.+(<*+3+(3<%72+3(-$(3=#<2#"(+@6"%32-$(3%88+3<+7(<*#<(<*+3+(=-"262+3(=-A+./%""B(6-$<.21%<+7(<-(<.#$C
3/-.&(<*+(3=#<2#"(=.#6<26+3D(*+<+.-8+$+2<B(2$(#(=.-1"+&(-/ (=%1"26(-.7+.(#$7(%.1#$(#+3<*+<26'()*23(E2$7(-/ (
.+3+#.6*(*#3(1++$(&-3<"B(2$6232F+(A*+$(2<(8#F+(F-26+(<-(<*+(G-<*+.$+33D(#F-272$8(3-62#"(7+<+.&2$23&3(#$7(#(
F262-%3(62.6"+(-/ (F26<2&2H#<2-$'

!"#$$%&'(()*+$%#',-$(
I$(=.+F2-%3(6*#=<+.>(I(J%26E"B(-%<"2$+7(32@(.+=.+3+$<#<2F+(6-$6+=<3(-/ (<*23($+A(A#F+(-/ (I<#"2#$(%.1#$(+<*$-C
8.#=*B'(I$(<*23(3+6-$7(=#.<(I(A-%"7(2$<.-7%6+(3-&+("2&2<3(-/ (<*23(<.+$7(#$7>(2$(=#.<26%"#.>(<-(3%88+3<(<*.++(
=-3321"+(.-%<+3(<-(+$*#$6+(2<3(#$#"B<26#"(=-<+$<2#"2<B(#$7>(2$(3-&+(3+$3+>(2<3(3-62-C+6-$-&26(2&=#6<'

!"#$%&$'#!(")*!#+'()*23(<+.&(.+6-&&+$73(<-(
3<%7B(.+"#<2-$3*2=3(#&-$8(3+F+.#"(72//+.+$<2#<2$8(/#6<-.3K(8+$7+.>(.#6+>(6"#33>(3+@%#"(-.2+$<#<2-$>(#$7(-<*+.(
#@+3(-/ (27+$<2<B(A*26*(2$<+.#6<(-$(&%"<2="+(#$7(-/<+$(32&%"<#$+-%3("+F+"3>(6-$<.21%<2$8(<-(F+.B(6-&="+@(L#$7(
3-&+<2&+3(F+.B(-==.+332F+M(3-62#"(27+$<2<2+3'(N<*$-8.#=*26(3<%72+3(*#3(<--(&%6*(<+$7+7(<-(6-$6+$<.#<+(-$(
&28.#<2-$(#$7(G+<*$26D(72//+.+$6+3'(O+6+$<"B(P.-66-"2$2(LQ;:;M(.+&#.E+7(<*+("#6E(-/ (#(8+$7+.(=+.3=+6<2F+(#$7(
<*+(2$F23212"2<2+3(-/ (A-&+$>(#"A#B3(3++$(<*.-%8*(&+$D3(+B+3>(2$(%.1#$(+<*$-8.#=*2+3'(?-""-A2$8(<*+(+3<#1"2C
3*+7(R$8"-CS#@-$(/+&2$23<(8+-8.#=*B(LO-3+>(P-$72>(T6(U-A+""M>(P-.8*2(LQ;:;M(8-+3(/%.<*+.(*28*"28*<2$8(
<*+(#13+$6+(-/ (72//+.+$<(3+@%#"(=-2$<3(-/ (F2+A'()*+(#%<*-.(.+&#.E3(<*+($++7(<-(7+6-$3<.%6<(<*+(G+<+.-$-.C

=.-7%6<2-$3(<#E+3(="#6+'(S*+(3%88+3<3(<-(=%<(2$<-(J%+3<2-$(<*+(.+"#<2-$3*2=3(1+<A++$(3=#<2#"2<B>(27+$<2<B(#$7(
=-A+.'(
O+"282-%3(72//+.+$6+3>(#3(A+"">(#.+(<.#72<2-$#""B(/-.8-<<+$(2$(<*+3+(3<%72+3(-.(6-$/%3+7(A2<*(<*+(+<*$26(72&+$C

C
1-72+7(.+"282-%3(=+./-.&#$6+3(2$(72#3=-.#(#$7(<*+(3#6.#"23#<2-$(-/ ($+A(%.1#$(3=#6+3(#.+(6.+#<2$8(="%.#"(#$7(
"2F+"B(.+"282-%3("#$736#=+3(L5#$6+""2+.2(#$7(S#2$<CP"#$6#<>(Q;:QM'(S%6*(#(/-6%3(-$(.+"282-$(8-+3(1+B-$7(<*+(
3%==-32<2-$(-/ (&%6*(%.1#$(<*+-.B(<*#<(2<(23(=+.2=*+.#"(<-(<*+(7236%332-$3(-$(<*+(%.1#$(6-$72<2-$'(I7+$<2<B(

.+"#<2F+(G1-%$7+7$+33D(-/ (.+"282-%3(27+$<2<2+3(6#$(F#.B(#6.-33(#$7(A2<*2$(6-$<+@<3>(#$7(<*+(1-%$7#.BC&#E2$8(
=.-6+33(23(#("-6#<2-$(/-.(32&%"<#$+-%3(2$6"%32-$(#$7(+@6"%32-$(3-62#"(=.-6+33+3(LN78+"">(Q;:QM'
V#3<(1%<($-<("+#3<>(#8+(72//+.+$6+3(#.+(-/<+$(%$7+.F#"%+7(2$(<*23($+A(%.1#$(+<*$-8.#=*2+3'(W+(*#F+(3++$(
&#$B(2$<+.+3<2$8(A-.E3(-$(B-%$8(&28.#$<3(L5-"-&1->(Q;:;X(O2662-(#$7(O%33->(Q;::X(?.232$#>(Q;:QM'()*+B(
#.+(3<2""(.#<*+.(/+A(+<*$-8.#=*26(#<<+&=<(<-(+@="-.+(<A-(-<*+.(8+$+.#<2-$#"(8#H+3'(?2.3<>(<*+(6*2"7.+$D3(8#H+>(
<*#<( 23(6*2"7.+$D3(3=#<2#"(=.#6<26+3(#$7(.+=.+3+$<#<2-$3(-/ (%.1#$(3=#6+3'(R(8--7(+@6+=<2-$( 23(S#<<#D3(A-.E(

3=-.<( #$7( .+6.+#<2-$#"( 3=#6+3(7+328$+7( /-.( <*+&'()*.-%8*( <*23(%.1#$(8+-8.#=*B>(7-&2$#<+7(1B(=#.+$<#"(
/+#.3>(6*2"7.+$("-3+(<*+(=-33212"2<B(<-(="#B(2$(%.1#$(3=#6+3(#3(#(L<+&=-.#.BM(/-.&(-/ (#==.-=.2#<2-$(-/ (<*+(62<B'(

Q;::M>(<*+B(.+&#2$(2$F2321"+(2$(+<*$-8.#=*26(.+3+#.6*'(

)*+(3+6-$7(#$#"B<26#"(.-%<+(I(A-%"7(3%88+3<(<-(+&=*#32H+(23(<*+(&('!(,&-)#!)*./!)*$'#!''(S=#6+(23($-<(#(6-$<#2$+.(

#$7(3B&1-"26(3=#6+3>(3<.-$8"B(&#.E+7(1B(328$3(#$7(=.+36.2=<2-$3>(6-$<.21%<+(<-(3*#=+(3-62#"(#6<2-$3>(#6<2$8(#3(
3=#<2#"(#//-.7#$6+3(LP.26-6-"2(#$7(S#F-"72>(Q;:;X(P.26-6-"2>(Q;:QM'(W+($++7(#(/%""+.(.+6-8$2<2-$(-/ (<*+(&%<%#"(
6-$3<2<%<2-$(-/ (3=#6+(#$7(3-62#"(.+"#<2-$3*2=3(#3(#(/%$7#&+$<#"( 233%+'()*+(.+6+$<"B(A27+"B(#6E$-A"+78+7(
&-)#!)*.#0%"(3<.-$8"B(3<.+33+7(<*+(.-"+(="#B+7(1B(3=#6+(1%<(2<3(#=="26#<2-$(*#3(1++$(-/<+$(.+7%6+7(<-(<*+(%3+>(

http://www.planum.net


!"#$%&'()*+(,-%.$#"(-/ (0.1#$23&(4(5-$/+.+$6+(!.-6++72$83 9(4(:;:

#$7(3-&+<2&+3(<-(<*+(#1%3+=(-/ (3>#<2#"(&+<#>*-.3(#$7(3>#<2#"(.*+<-.26?(<-(#$(+@6+33(-/ (.+>.+3+$<#<2-$3(A-/ (
3>#6+B(<*#<(%$7+.&2$+3(<*+(#$#"C<26#"(%$7+.3<#$72$8(-/ (<*+(3-62-D3>#<2#"(72#"+6<26'(E>#6+=(2$7++7=(23(#(3+$321"+(

D
<2D(3+$3-.2#"2<CF(#$7(<-(<*+(&#<+.2#"(#$7(#//+6<2G+(6-&>-$+$<3(-/ (3>#6+3(#$7(3-62#"(#6<2-$3'(H%.<*+.&-.+=(2<(

!"#$%!&'( &"')*+*$!(AI.2#<#=(J;::B'()--(-/<+$(+<*$-D
8.#>*26(.+3+#.6*(82G+3(.23+(<-(272-8.#>*26(-.(&+.+"C(+&>2.26#"(K-.L3=("#6L2$8(-/ (<*26L(<*+-.+<26#"(6-$6+><2-$3(
#$7(+@6++72$8(2$(#(7+6-$3<.%6<2-$23<(>+.3>+6<2G+'()*23(>#>+.(2$G2<+3(<-(8-(/%.<*+.(#$7(.+3+#.6*2$8(.+3-%.6+3=(

+G+.C7#C(1-<<-&D%>(/-.&3(-/ (>"#$$2$8=(#3(.+6+$<"C(.+&#.L+7(1C(5+""#&#.+(AJ;;MB'()*23(7-+3($-<(&+#$(<*#<(
+G+.C(2$/-.&#"(1-<<-&D%>(3-62#"(>.#6<26+(*#3(<-(1+(.+6-8$2N+7(#$7(3%>>-.<+7O(<*+(.+6-8$2<2-$(-/ (72//+.+$6+(

<-(7+6-$3<.%6<(-.(<-(7+/+$7'(P+3+#.6*(3*-%"7(<*+.+/-.+(#$#"CN+(<*+(3>#6+3(-/ (72//+.+$6+(<*#<(6-$<.21%<+(<-(
<*+(&#.82$#"23#<2-$(-.(<-(<*+(+&>-K+.&+$<(-/ (2$72G27%#"(#$7(6-""+6<2G+(#6<-.3(#$7(<-(<*+(<.#$3/-.&#<2-$(-/ (
>-K+.(3<.%6<%.+3=(27+$<2/C2$8(1-$73(#$7(>-<+$<2#"2<2+3(<*#<(6#$(1+(3<.%88"+7(-.(7+G+"->+7'

Q/=(%$<2"(3-&+(C+#.3(#8-=(2<(K#3(<*+(<2&+(<-(.+G+#"(<*+(#K#L+$2$8(-/ (Q<#"2#$(%.1#$(+<*$-8.#>*C(AE+&2=(J;;RB=(
$-K(2<(23(<*+(<2&+(<-(+$*#$6+(#""(6%"<%.#"(#$7(>-"2<26#"(>-<+$<2#"2<2+3(-/ (<*23($+K(K#G+'

!"#"$"%&"'
S"">-.<(T'=(A:R9UB(,-%&.#+/0%&'( &10%2/3*$%=(S7723-$DV+3"+C=(P+#72$8=(WS'
S&1.-32$2(W'=(AJ;:JB(45%&#0%&#6#*7!+&#&8/)+*%+-7*$&!'$*%+9:;&"')*$*%!&'( &%<$)/!*'7&#+&+-%&/0=#7&)%>%)&*7&?+#)9=(X<*$26(#$7(
P#62#"(E<%72+3=(:'

S&2$(S'=(AJ;;JB(@+-7*$*+9&#73&+-%&A/)+*$/)+/0#)&B*+9;&C*>*76&D*+-&E*>%0!*+9=(X$G2.-$&+$<(#$7(!"#$$2$8(S=(AYU=(R=(
R9RDRM;'(

S$7+.3-$(X'=( AJ;;UB(,-%&B'!8'"')*+#7&B#7'"9F(S$$#"3( -/ ( <*+(S&+.26#$(S6#7+&C(-/ (!-"2<26#"( #$7( E-62#"(
E62+$6+=(A9R9B=(:UDY:'

S$7.2-"#(Z'=(AJ;;9B(G*#&1#3'>#&+0#&*88*60#H*'7%&%&$#8=*#8%7+';&>%0!'&/7#&7/'>#&*3%7+*+I&3*&J/#0+*%0%K=([+8.++(<*+323(
2$()+..2<-.2#"=(%.1#$23<26(#$7(+$G2.-$&+$<#"(>"#$$2$8=(W2"#$(!-"C<+6*$26'((

S..28-$2(!'=(AJ;::B(,%00%&3*&7%!!/7'=(5-&+($#36+("#(>#%.#(&+<.->-"2<#$#'(W2"#$-=(W+"#&>-'
S<<2"2(T'=(AJ;;MB( =(W2"#$-=(,#6#I--L'
I#.1+.23(X'=(5#$6+""2+.2(S'=(AJ;:JB(L0=*7'MN&E'""*&8/0*&#*&8#06*7*&3%*&3*!+0%++*&*73/!+0*#)*=(2$(\3<2(T'=(Z+$<%.#(H'(
A+73'B=(Z2G+.+(7#(3<.#$2+.2(2$(#.++(/.#82"2=(]#>-"2=(^28%-.2'

I-66#8$2(!'=(AJ;;RB(,0#$$%&+0#7!7#H*'7#)*;&>*+%&*7&?+#)*#&%&"0'*%H*'7*&>%0!'&$#!#&+0#&*&8*60#7+*&%$/#3'0*#7*'(W2"#$-=(S$8+"2'
I-.8*2(P'=(AJ;:;B(O%7%0*&/0=#7*N&C#&$*++I&%+%0'7'08#+#=(2$(I#.1+.2(!'(A+7'B=(_(3%66+33-(`%#"6-3#(#""#(62<<a=(P-&#=(
[-$N+""2'

I.2#<#(!'=(AJ;::B( P
0%7H%Q=(!#>+.(/-.(<*+(X3>#$+<(5-$/+.+$6+(bQ$$-G#.+(2"(K+"/#.+'(!+.6-.32(72(<.#3/-.&#N2-$+(2$(Q<#"2#(+(2$(
X%.->#c(W2"#$-=(JR(E+<<+&1.+(d(:(\<<-1.+(J;::'

I.26-6-"2(W'=(AJ;:JB(R'08%&%&!'!+#7H#&3%))#&$*++IN&C:*8"0'7+#&3%*&)/'6-*&!/))%&"0#+*$-%=(2$(5#$6+""2+.2(S'=(E6#$7%..#(T'=(
A+73'B=().#66+(%.1#$+'(S""#(.26+.6#(7+""#(62<<a=(W2"#$-=(H.#$6-(S$8+"2'

I.26-6-"2(W'=(E#G-"72(!'=(AJ;:;B(A*)#7'&E'D7+'D7N&SH*'7%&"/==)*$#&%&)/'6-*&3%)):#=*+#0%=(W2"#$-=(+<(#"'(X72N2-$2'
I.28*+$<2(S'=(W#<<2%662(5'=(AJ;:JB(G*!/#)*!*76&+-%&0*>%0=#7TN(52<C=(A:=:eB'
I.-66-"2$2(S'=(AJ;:;B( =(2$(I#.1+.2(!'=(A+7B=(
XF(3%66+33-(`%#"6-3#(#""#(62<<a'(W#$%#"+(72(#$<.->-"-82#(%.1#$#=(P-&#=([-$N+""2'

5#$6+""2+.2(S'=(AJ;:;#B( =(X<D

http://www.planum.net


!"#$%&'()*+(,-%.$#"(-/ (0.1#$23&(4(5-$/+.+$6+(!.-6++72$839(4(:;:

5#$6+""2+.2(<'=(>?;:?@(!"#$%&!"'($)&*+",$((-"./%0+$/1$+(=().+$A-(>/-.A*6-&2$8@'
5#$6+""2+.2(<'=(>?;;B@( =(2$(

5#$6+""2+.2(<'=(C#DD-"#(!'=(E+$2$(F'=(G-"A2(72(%$HIA#"2#(&%"A2+A$26#=(FHJ#.&#AA#$(IA#"2#=()-.2$-'

5#$6+""2+.2(<'=(K#2$ALM"#$6#A(>?;:?@(2/&(3+-##'+/&+$%-4-"(/&0$%%/&3-##5=(2$(5#$6+""2+.2(<'=(K6#$7%..#(C'=(>+73'@=().#66+(
%.1#$+'(<""#(.26+.6#(7+""#(62AAN=(E2"#$-=(O.#$6-(<$8+"2'

5#$6+""2+.2(<'(#$7(K6#$7%..#(C'(>+73'@(?;:?(6+/33$&'+7/.$8&9%%/&+-3$+3/&0$%%/&3-##5=(E2"#$-=(O.#$6-(<$8+"2'
5#$6+""2+.2=(<'=(>?;::@(2/&3-##5&$&%$&0-,,$+$.:$8&;/##/4%-$&<$+&-%&($.("&0$%&%'"4"&$&=/%"+-::/:-".$&0$%&>$%,/+$&(</3$=(2$(M-""+AL

5+""#&#.+(5'=(>?;;P@(?/+$&3-##58&*+/#-3@$&'+7/.$&$&(#"+-$&0-&%'"4@-'(E2"#$-=(Q"+%A*+.#'
52$8-"#$2(!'=(>?;;B@(A</:-&'+7/.-&$&-11-4+/:-".$&-.&B#/%-/
7HIA#"2#=()-.2$-=(Q2$#%72'

52$8-"#$2=(!'=(>?;;9@( =(2$(

R+62&-(O'=(K62-.A2$-(C'(>+73'@=(KA.#$2+.2(2$(IA#"2#'(S+A2(&28.#$A2'(M-"-8$#=(I"(E%"2$-'

5-8$+AA2(O'=(>?;;T@(B%&C'/+#-$+$&B("%/&D&/:-".$&3"%%$##-=/&$&<+"(<$##-=$&0-&3/17-/1$.#"=(E2"#$-=(O.#$6-(<$8+"2'
5-"-8$#(R'=(>?;;?@( =(E2"#$-=(

O.#$6-(<$8+"2'

5-"-&1-(Q'=(>?;;?@(2$&("3-$#5&1'%#-3'%#'+/%-=(S-&#(5#.-662'
5-"-&1-(Q'=(>?;;9@( =(S#33+8$#(

2A#"2#$#(72(3-62-"-82#=(UFGII=(?'

5-"-&1-(Q'=(K+&2(C'=(>+73'@=(>?;;T@(E'%#-3'%#'+/%-(1"&C'"#-0-/."=(E2"#$-=(O.#$6-(<$8+"2'
5-"-&1-(Q'(>+73'@=(>?;:;@(?-4%-&0-&1-4+/.#-&-.&B#/%-/=()-.2$-'(0A+A='
5-AA2$-(!'=(>?;;V@(2/&3-##5&-1<+$=-(#/8&B%&0-(($.("&.$%%F'("&0$%%"&(</:-"&'+7/.")(E2"#$-=(Q"+%A*+.#'
Q78+"(!'=(>?;:?@(9&G'%#'+/%&A"3-"%"4H&", &I$%-4-".D&J$>&K-+$3#-".(=(<$$%#"(S+W2+X(-/ (K-62-"-8Y=(VP'
O2$6*+.(S'=(,#6-13(,'E'(>+73'@=(>:BBP@(G-#-$(&", &K-,,$+$.3$=(Z+X([-.\=()*+(C%2"/-.7(!.+33'(
O2-.+AA2(5'=(>?;::@(6"+<-4./##/+/D&7/.%-$'$&-#/%-/./&"&(</:-"&0$%%/&3"/7-#/:-".$&1'%#-$#.-3/L(<12A#.+("HIA#"2#](A+..2A-.2=(
+6-$-&2+=(723+8%#8"2#$D+=(2$(<AA2(7+""#(UIG(5-$/+.+$D#(7+""#(K-62+AN(IA#"2#$#(7+8"2(0.1#$23A2=(!"#$%&=(

)*+(Q%.-^+#$(,-%.$#"(-/ (!"#$$2$8(-$L"2$+'

O.232$#(<'=(>?;:?@(I/<<+$($.#/+$)&/'#"+/<<+$($.#/+(-8&B%&<@"#"="-3$&$&&4%-&(4'/+0-&0$-&M-"=/.-&1'('%1/.-&0FB#/%-/&('%%$&%"+"&
3-##5=(2$(5#$6+""2+.2(<'=(K6#$7%..#(C'(>+73'@=().#66+(%.1#$+'(<""#(.26+.6#(7+""#(62AAN=(E2"#$-=(O.#$6-(<$8+"2'

J+.D/+"7(E'=(>?;;B@(N=-3#$0& ,+"1&N#$+.-#HD& #@$&I$(#+'3#'+-.4&", &E"0$+.&I"1$=(5*26#8-=(0$2W+.32AY(-/ (5*26#8-(
!.+33'

F#$D#$2(<'=(C.#$#A#(Q'=(Z-W#\(5'=(I$A2(I'=(5-"-8$#(R'=(>+73'@(>?;;9@(N(<$+-$.:$&$&</$(/44-&0$%%F/7-#/+$8&B#-.$+/+-&
.$%%/&+$4-".$&'+7/./&1-%/.$($=(E2"#$-=(<IEL<12A#.+(K+8+3A#'

F+/+1W.+(J'=(>:BT;@(B%&0-+-##"&/%%/&3-##5=(!#7-W#=(E#.32"2-(Q72A-.2(>+7'(-.'(:B9P@'
E#*+.(G'=(>?;;_@=(B11-4+/:-".$&$&#$(('#"&'+7/."&-.&0'$&3-##5&-#/%-/.$8&K-*9O&P&Q'/0$+.-&0-&&<(-3"%"4-/&$0&/.#+"<"%"4-/&
3'%#'+/%$=(:`'

E#$D-(F'a'5'=(>?;;B@( =()+32(72(F#%L

.+#=(O#6-"A#H(72(K62+$D+(!-"2A26*+(7+""H0$2W+.32A#H(7+8"2(KA%72(72(E2"#$-'(

E#.D#7.-(E'=(>?;;P@(*+"3$(("&1-4+/#"+-"&#+/.(./:-"./%$&"&,"+1/:-".$&0-&(</:-"&0-&=-#/&#+/.(%"3/%$L&B%&3/("&0$-&G"3@/R
7/17-.-&0-&;$+4/1"
0$2W+.32AN(I0<G(72(G+$+D2#'

E#.D-.#A2(S'=(>?;:;@(J".&3F$.#+/."&.-$.#$&3".&%/&=-/8&I/<<+$($.#/:-".-&0$%%/&0-,,$+$.:/&$&-11/4-./+-&'+7/.-&.$%%/&#+/(,"+R
1/:-".$&3"11$+3-/%$&0-&0'$&C'/+#-$+-&/&E-%/."'(S#33+8$#(IA#"2#$#(72(K-62-"-82#=(V'

b3A#$+"(Q'=(>?;:?@'(?"+1$&0-&@"1$R1/S-.4&#+/&<+/#-3@$&0-&+$(-(#$.:/&$&<"%-#-3@$&0-&0-(<$+(-".$8&B%&3/("&0-&O-/&9.$%%-&/&
*/0"=/8(F-(Kc%#7+.$-=(T=(?V

!#^^#"#.7-(E'F'=(E#.#DD2$2(!'=(>?;::@(B%&T3@-%"1$#+"&4/HU&D&./(3-#/&$0&$="%':-".$&0$%&<+-1"&C'$$+&(</3$&-#/%-/."&D&6"++$&
0$%&2/4"&*'33-.-&-.&O$+(-%-/

http://www.planum.net


!"#$%&'()*+(,-%.$#"(-/ (0.1#$23&(4(5-$/+.+$6+(!.-6++72$83 9(4(:;:

!266-"2(<'=(>?;::@(!"#$%&'#%&#$&(""%$)*+#(,-$.(""/#&+(0,(''%1$"%$2#,%$#&$+#,,-$,0%$#&.#2#.3%"#)4*$($0#+(0+%$.#$+*43&#,-=(A2"#$-=(
<.#$6-B$8+"2'

!-&C+-(<'=( >+73'@=( >?;::@( =(
D-&#=(A+E2'

!-3E28"2-$+(A'=(>?;::@(5)#$)*+#%"#$.(6"#$)7%'#$&(""%$+#,,-$+*&,(47*0%&(%$+*4($8(&*4(&#$.#$,0%)8*04%'#*&($309%&%1$#"$+%)*$.("$
:3%0,#(0($;#6&(,*$%$<*4%=()+32(72(7-EE-.#E-=(0$2F+.32EG(72(D-&#(H=(D-&#'(

I%+2.-"-(!#"&#3(J'=(>?;;K@(;0*2($.#$)(+*&.($6(&(0%'#*&#=$!#*2%&#$.#$*0#6#&($#44#60%,%$,0%$)+3*"($($)7%'#$309%&#=(A2"#$-=(
<.#$6-(B$8+"2'

D#//+3E2$(5'=(>:LMN@(>(00#,*0#%"#''%'#*&(?$.(,(00#,*0#%"#''%'#*&(?$0#,(00#,*0#%"#''%'#*&($($#&8*04%'#*&(=(2$(B')%.6-(>+73'@=(
D+82-$+(+(.+82-$#"2OO#O2-$+=(A2"#$-=(<.#$6-(B$8+"2'

D2662-(P'=(D%33-(A'(>?;::@(@2(0A.%A$70%+,#)(.$+#,#'(&)B#7$%&.$,B($+B%""(&6()$*8 $0(70()(&,%,#*&1$)(+*&.C6(&(0%,#*&$%))*+#%C
,#*&)$#&$D*"*6&%=(,-%.$#"(-/ (A-7+.$(HE#"2#$(QE%72+3=(:K=(R'

D-$O-$(<'=(>?;;M@( =(D-&#=(A+"E+&2'
D-332$2(S'=(Q6#$7%..#(T'=()-"-&+""2(B'=(>?;;L@(;#%''%$E(0.#=$;(0+('#*&#?$0%770()(&,%'#*&#$($.#88(0(&,#$3)#$.(""*$)7%'#*$
7399"#+*=(D26+.6*+(72(!+7#8-82#(+(U27#EE26#=(N=(?'

Q#2EE#(!'=(>?;;K@=(@+*&*4#($.("$)*)7(,,*=$F($+*43&#,-$4%6B0(9#&($#&$G(&,0*$($H3.$I,%"#%$($6"#$#,%"#%&#=(D%11+EE2$-=(Q-F+.2#(
A#$$+""2'

Q#EE#(5'=(>?;:?@(J$&(""*$)7%'#*$.(""%$.#88(0(&'%$#&8%&,#"(=$F/*0.#&($6(&(0%'#*&%"($.(""%$+#,,-=(2$(5#$6+""2+.2(B'=(Q6#$7%..#(
T'(>+73'@=().#66+(%.1#$+'(B""#(.26+.6#(7+""#(62EEG'(A2"#$-=(<.#$6-(B$8+"2'

Q6#$7%..#(T'=( >?;;9@(
%9#,%&,#=(!#7-F#=(5"+%C'

Q6#$7%..#(T'=(>?;;L@( =(2$(H"#.72(A'(>+7@=(H"(C-E+.+(7+""+(
&2$-.#$O+=(A2"#$-V072$+=(A2&+323'

Q6#.C+""2(<'=(>?;;L@(I"$0#*&($#&+*47#3,*=$K&,0*7*"*6#%$309%&%$.(""/@):3#"#&*=(D-&#=(5HQ0'
Q6#.C+""2(<'=(D-&#$-(B'=(>?;::@(E*+#$.(""%$+#,,-=(D-&#=(5#.-662'
Q+&2(T'=(>?;;N@( =(QE%72(6%"E%.#"2=(:'
Q+&2(T'=(>?;;L@( =(D#33+8$#(HE#"2#$#(72(Q-62-"-82#=(W;=(:'
Q+&2(T'=(>?;:?@(L#88(0(&'(?$#&,(0)('#*&%"#,-$($)#&,()#$4%&+%,(1$+"%))#?$#&.#2#.3#$($+#,,-=(2$(5#$6+""2+.2(B'=(Q6#$7%..#(T'(
>+73'@=().#66+(%.1#$+'(B""#(.26+.6#(7+""#(62EEG=(A2"#$-=(<.#$6-(B$8+"2'

Q+&C.+1-$(A'=(>?;::@(;B*&($G(&,0()$%&.$,B($H,0366"($8*0$;39"#+$H7%+($#&$I,%"A1$9(,M((&$<(2%&+B#),$;*"#+#()$%&.$;0%+,#+()$
*8 $<()#),%&+(=(,-%.$#"(-/ (0.1#$23&=(N=(R'(

Q+&C.+1-$(A'=(>?;:?@(F($,0%)8*04%'#*&#$.#$3&*$)7%'#*$7399"#+*$+*&,()*$&(""/(0%$.(""/(4(06(&'%$)(+30#,%0#%1$#"$+%)*$.(#$
7B*&($+(&,0()$%$N*.(&%=(5#$6+""2+.2(B'=(Q6#$7%..#(T'(>+73'@=().#66+(%.1#$+'(B""#(.26+.6#(7+""#(62EEG=(A2"#$-=(
<.#$6-(B$8+"2'

$>B($)*+#*)7%,#%"$.#%"(+,#+'(B$$#"3(-/ (E*+(B33-62#E2-$(-/ (B&+.26#$(T+-8.#C*+.3=(9;'
X#"+$E2$+(T'=(>?;;M@( =(!.-8.+33(2$(Y%&#$(T+-8.#C*Z=(
R?'

X2#$+""-(<'=(>?;;K@(K#$4%06#&#$.(""%$+#,,-?(D-&#=(5#.-662'
X2#$+""-(<'(B'=(>?;;L@(N#60%&.*$)*"(=$F(6%4#$,0%&)&%'#*&%"#$,0%5+0%#&%$($I,%"#%=(A2"#$-=(<.#$6-(B$8+"2'
[-"+EE-(U'=(>?;:;@(I"$6#*+*$.30*$.(""/#&,(60%'#*&(=$F/#&,(0+3",30%$)3#$+%47#$.%$6#*+*=(A2"#$-=(D#//#+""-(5-.E2$#'

!"#$%&'()*+($,-
)*23(6*#CE+.(23(1#3+7(-$(#(C#C+.(\*26*(\#3(C.+F2-%3"Z(C%1"23*+7(2$(]J-(Q^%#7+.$-_($'(?N=(?;:?'(H(#&(8.#V

http://www.planum.net

