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6KMI=�GKJOMKH[�!_uo]j �ub_ud]e

2=DM=>KOTEG
b�g�e� �\fn]ej�bul]\hs�hÀNsB�

Jfwfbp]efwu�M�A�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-5 igfifYefijt�b�bfddkèbuǹ �̀w�kijefa�̀�
g̀itd]eefa�lfhd]�eu�hkiibfd�̀�̀efijhueefd�w_sbum�
\cw� h]p]èw� _u\uo� d]̂c̀oefijef[f� �̀
d]̂bkctjkhef[f�w_ùdf\]aijẁw�
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
TComputers
TEvolution of Computers
THistory of Telephony
TSwitching Technology
TTransmission Technology
TTransmission Media
TWireless
TSatellite Communications Technology
TCommunications Technologies h
TCommunications Software
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6KMI=�GKJOMKH[�ub_ud]e

2=DM=>KOTEG�
\�̀�e� ghfl]iifh�bul]\hs�
hÀNsB�fuhjvpfw�e�J�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-2igfifYefijt�ueuc̀_̀hfwujt�fiefwes]�ujugs�
�̀_ubfefd]hefij̀�̀ijfh̀o]ibf[f�hu_ẁj̀w��fYq]ijwu�
\cw�lfhd̀hfwuèw�[hû\ueibfa�gf_̀ǹ �̀
�0,-6 igfifYefijt�huYfjujt�w�bfcc]bj̀w] �
jfc]huejef�wfigh̀èduw�ifǹuctes] �ujèo]ib̀] �
bfel]iìfeuctes]�̀�bkctjkhes]�hu_c̀òw.

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
Tf]jf\fcf[̀o]ib̀]�fiefws�̀_ko]èw�̀ijfh̀`
Tbuhf̂\]è]� �̀fiefwes]�ujugs�ijuefwc]èw�
hfiìaibfa�[fik\uhijw]eefij̀��3"-" �ww��
TMfiìaibf]�[fik\uhijwf�w�" 3�X" 33�ww��fj�
ificfwef-gh]\ijuẁj]ctefa� dfeuhm̀ �̀ b�
iudf\]ĥuẁv
TMfiìw�w�" 333�w��Njuefwc]è]�̀dg]h̀`
TMfiìw�w�g]hwfa�gfcfẁe]�"3"�w�
TMfiìw�w�g]h̀f\�h]lfhd
ThifY]eefij̀�hfiìaibfa�df\]hè_uǹ �̀w�euouc]�
""�w�
TMfiìw�w�kicfẁwm�g]hwfa�d̀hfwfa�wfaes�̀�
fYq]euǹfeuctef[f�bh̀_̀iu
TNfw]jibf]�fYq]ijwf�w�euouc]�����-m�Xbfen]�

1930-m�[[�
TNNNM�w�[f\s�wjfhfa� d̀hfwfa�wfaes��



ific]wf]eef]�hu_ẁj̀]�ijhues
TNfǹuctef-ubfefd̀o]ibf]� �̀ gfc̀j̀o]ibf]�
hu_ẁj̀]�NNNM�w���
	�[��-g]hwfa�gfcfẁe]�����-m�[[�
TNNNM�eu�ujug]�g]h]ijhfab̀�̀�gfijg]h]ijhfab̀�

(1985 X�����[[��
TNkw]h]eef]�hfiìaibf]�[fik\uhijwf�w���-m�[[��

XX -euo�""3�w
%��%�03
6EHKNKQE[

,KHETBNO?K�T=NK?�*)�
144/4

6KMI=�GKJOMKH[�ub_ud]e

2=DM=>KOTEG
b�g�e� �\fn]ej�bul]\hs�sN

hmh̀d]ebf�C�c�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-1 igfifYefijtv� ìgfct_fwujt� fiefws�
l̀cfiflib̀m� _euèa� \cw� lfhd̀hfwuèw�
d̀hfwf__h]eo]ibfa�gf_̀ǹ �̀
�0,-7 igfifYefijt�b�iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
Tih]\d]j�l̀cfifl̀ �̀�f]ijf�̀�hfct�l̀cfifl̀ �̀w�
\kmfwefa�bkctjkh]�fYq]ijwu
Tcijfh̀w�l̀cfifl̀ �̀�hiefwes]�eughuwc]èw �
pbfcs�l̀cfifl̀ �̀ �̀ujugs�]]� ìjfh̀o]ibf[f�
hu_ẁj̀w
Thejfcf[̀w��ihfYc]du�Ysj̀w�w�l̀cfifl̀ �̀�
Nf_euè]�bub�ghfYc]du�l̀cfifl̀`
TAefi]fcf[̀w�� if_euè]� bub� fYr]bj�
l̀cfiflibf[f� ìic]\fwuèw��Jukoes]�gf_euèw��
ǹ cfifl̀w�eukb̀�̀�j]mèb̀
T ǹ cfiflibuw�uejhfgfcf[̀w��ihfYc]du�o]cfw]bu�
w�l̀cfifl̀`
T ǹ cfifl̀w� ifǹuctesm� �̀ bkctjkhef-
ìjfh̀o]ib̀m�lfhd�Ysj̀w��hYq]ijwf�̀�gh̀hf\u��
cijfh̀o]ib̀a�ghfn]ii�̀�Yk\kq]]�o]cfw]o]ijwu�
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,KHETBNO?K�T=NK?�*)�!324/9

6KMI=�GKJOMKH[�!ub_ud]e

2=DM=>KOTEG�ij�gh]gf\uwuj]ct�
bul]\hs�@f ǹ�due\u_uc̀�e�N�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv;
�01,-3 igfifYefijt� wcu\]jt� fiefwesd̀�
d]jf\ud̀ �igfifYud̀� �̀ih]\ijwud̀�gfcko]èw �
mhue]èw �g]h]huYfjb̀�̀elfhduǹ .̀

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�@w]\]è]�w�duj]duj̀o]ib̀a�ueuc̀_
� B̀ll]h]eǹuctef]�̀iòic]è]
�cej][huctef]� ìòic]è]�lkebǹ �̀f\ef[f�
g]h]d]eef[f
�sc]d]ejs�j]fh̀ �̀hw\fw
�lh̀[fefd]jh̀o]ib̀]� hw\s� �̀ uc]d]ejs�
lkebǹfeuctef[f�ueuc̀_u
�hYsbefw]ees]�\̀ll]h]eǹuctes]�khuwe]èw�
�hBm�
�nkebǹ �̀e]ibfctb̀m�g]h]d]eesm��nJi�
�dhujes] �bh̀wfc̀e]aes]� �̀gfw]hmefijes]�



èj][hucs�̀�uc]d]ejs�w]bjfhef[f�ueuc̀_u
�l]fh̀w�lkebǹa�bfdgc]bief[f�g]h]d]eef[f�̀�
fg]huǹfeef]�̀iòic]è].
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6KMI=�GKJOMKH[-ub_ud]e

2=DM=>KOTEG�
b��l�-d�e \fn]ej�bul]\hs@f ǹ�

cct̀esmJ�c�

ihfn]ii� _̀ko]èw� \̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-3 igfifYefijtv� wcu\]jt� fiefwesd̀�
d]jf\ud̀ �igfifYud̀� �̀ih]\ijwud̀�gfcko]èw �
mhue]èw �g]h]huYfjb̀�̀elfhduǹ �̀
�01,-4 igfifYefijt� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd.

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
T@w]\]è]
Tf]muèbu� �̀fiefws�ig]ǹuctefa�j]fh̀ �̀
fjefìj]ctefij̀
Tffc]bkcwheuw�l̀ _̀bu�̀�j]hdf\̀eud̀bu
Tsc]bjh̀o]ijwf�̀�du[e]j̀_d
Tdfc]Yuèw�̀�wfces
T@fcefwuw�fgj̀bu�
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6KMI=GKJOMKH[�!_uo]j�i�
fn]ebfa

2=DM=>KOTEG�
b�l�-d�e�,\fn]ej�bul]\hs�@f ǹ�

lkjsèeu�h�c�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv;
�01,-3 igfifYefijt� wcu\]jt� fiefwesd̀�
d]jf\ud̀ �igfifYud̀� �̀ih]\ijwud̀�gfcko]èw �
mhue]èw �g]h]huYfjb̀�̀elfhduǹ ;̀
�01,-4 igfifYefijt� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd.

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�@w]\]è]
�Nckouaes]�ifYsj̀w
�Nckouaes]�w]c̀òes
� Ǹij]ds�ickouaesm�w]c̀òe
�sc]d]ejs�duj]duj̀o]ibfa�ijuj̀ij̀b̀
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ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-3 igfifYefijt wcu\]jt� fiefwesd̀�
d]jf\ud̀ �igfifYud̀� �̀ih]\ijwud̀�gfcko]èw �



6KMI=�GKJOMKH[�ub_ud]e

2=DM=>KOTEG
b�l�-d�e��\fn]ej�bul]\hs@f ǹ�

lkjsèeuh�c�

mhue]èw �g]h]huYfjb̀�̀elfhduǹ �̀

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
Tsc]d]ejs�j]fh̀ �̀def̂]ijw�
Thjefp]èw�
Tsc]d]ejs�uc[]Yhs�cf[̀b̀�
Tef[̀o]ib̀]�fg]huǹ �̀
Ti]h]bcvouj]ctes]�lkebǹ �̀
TNg]ǹuctes]�hu_cf̂]èw�g]h]bcvouj]ctesm�
lkebǹa�
Thiefwes]�gfewj̀w�j]fh̀ �̀[hulfw��
TdfdỲeujfhes]�uc[fh̀jds�eu�[hulum�
Tf]jf\s�h]p]èw�bfdỲeujfhesm�_u\uo��
Tifijhf]è]�d̀èductef[f�fijfwef[f�\]h]wu��
Tswh̀ij̀o]ib̀]�uc[fh̀jds��
Thiefws�j]fh̀ �̀bfe]oesm�uwjfdujfw��
Thiefws�j]fh̀ �̀uYijhubjesm�uwjfdujfw��
Thiefws�j]fh̀ �̀ijhkbjkhesm�uwjfdujfw

%��%�08
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6KMI=�GKJOMKH[��_uo]j �ub_ud]e

2=DM=>KOTEG�ij�gh]gf\uwuj]ct�
bul]\hscNl�?̀bYkcujfwu�J�A�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt�b�iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-1 igfifYefijt�gfèdujt�ikqefijt� �̀
_euo]è]� èlfhduǹ �̀w�hu_ẁj̀ �̀ifwh]d]eef[f�
èlfhduǹfeef[f�fYq]ijwu �if_euwujt�fguiefij̀�̀�
k[hf_s �wf_èbuvq̀ ]�w�ujfd�ghfn]ii] �ifYcv\ujt�
fiefwes]�jh]Yfwuèw�̀elfhduǹfeefa�Y]_fguiefij̀ �
w�jfd�òic]�_uq̀ js�[fik\uhijw]eefa�juaes�
�01,-2 igfifYefijtv�h]pujt�ijue\uhjes]�
_u\uò�ghfl]iìfeuctefa�\]wj]ctefij̀�eu�fiefw]�
èlfhduǹfeefa�̀�ỲYc̀f[hul̀o]ibfa�bkctjkhs�i�
gh̀d]e]è]d�̀elfbfddkèbuǹfeesm�j]mefcf[̀a�̀�
i�ko]jfd�fiefwesm�jh]Yfwuèa�̀ elfhduǹfeefa�
Y]_fguiefij̀�
�01,-3 igfifYefijtv�wcu\]jt�fiefwesd̀�
d]jf\ud̀ �igfifYud̀� �̀ih]\ijwud̀�gfcko]èw �
mhue]èw �g]h]huYfjb̀�̀elfhduǹ �̀
�01,-4 igfifYefijt� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd.

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
Tl]fh̀w�̀elfhduǹ`
T >gguhujef]�fY]ig]o]è]�id
T ihf[huddef]� fY]ig]o]è]� g]hifeuctef[f�
bfdgtvj]hu
T Nf_\uè]�̀�fYhuYfjbu�j]bijfwsm�\fbkd]ejfw
T sc]bjhfees]�juYc̀ns
T ?u_s�\ueesm



T >wjfduj̀_uǹw�̀ê]e]hesm�̀�eukoesm�huio]jfw
T l]mefcf[̀ �̀ghf[hudd̀hfwuèw
T dfdgtvj]heuw�[hul̀bu
Tdfdgtvj]hes]�i]j̀.
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6KMI=�GKJOMKH[�_uo]j

2=DM=>KOTEGE�
ij�gh]gf\uwuj]ct�
bul]\hs�hiB�lN
dkeuẁeu�J�C�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-4 igfifYefijt ìgfct_fwujt��fiefws��
ghuwfwsm��_euèa��w��hu_c̀oesm��il]hum��
\]wj]ctefij̀�
�01,-7 [fjfwefijtb�bfejhfcv�ifYcv\]èw�̀�
fY]ig]o]èv�ubfcf[̀o]ibfa�Y]_fguiefij̀.

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
ThYq̀ ]�wfghfis�ubfcf[̀ �̀
T?̀fubfcf[̀w��hh[uè_d� �̀ih]\u�fỲjuèw��
sbfcf[̀w�gfgkcwǹa��hh[uè_uǹw� �̀ubfcf[̀w�
iffYq]ijw��se]h[]j̀bu�ubfìij]d��sbfcf[̀o]ibuw�
ikbn]iìw�
T?̀fil]hu�̀�]]�uwfcvǹw �effil]hu��Ahuèns�
Ỳfil]hs �]x�ijhkbjkhu��sbfcf[̀w�o]cfw]bu��@c̀wè]�
buo]ijwu�̂ _̀è�eu�_\fhfwt]�o]cfw]bu�
T>ejhfgf[]ees]� wf_\]aijẁw� eu�
Ỳfil]hk�bu[hw_e]è]� ih]\s� - h]_kctjuj�
èj]eìl̀buǹ �̀ ghf̀_wf\ijwu�� bu[hw_e]è]�
fbhk̂uvq]a�ih]\s�jfbìoesd̀�̀�hu\̀fubj̀wesd̀�
w]q]ijwud̀��sc]bjhfdu[èjeuw�ubfcf[̀w�̀�_\fhfwt]�
o]cfw]bu�
Tih̀hf\es]� h]ikhis� �̀ huǹfeuctef]�
gh̀hf\fgfct_fwuè]�Muǹfeuctef]� ìgfct_fwuèw�
gh̀hf\esm�h]ikhifw��sbfcf[̀o]ib̀a�dfèjfh̀e[��
ih̀hf\ffmhuees]�j]hh̀jfh̀ �̀
Tihuwfws]� �̀ ifǹuctes]� wfghfis�
gh̀hf\fgfct_fwuèw�� Nfǹucteuw� ubfcf[̀w��
Nfǹfgh̀hf\es]� ubfìij]ds�� dfen]gǹw�
kijfaòwf[f�hu_ẁj̀w�Ỳfil]hs��f]̂\keuhf\ef]
gh̀hf\ffmhueef]�ifjhk\èo]ijwf�
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6KMI=�GKJOMKH[�!_uo]j�i�

fn]ebfa �ub_ud]e

2=DM=>KOTEG�
ij�gh]gf\uwuj]ctbul]\hs�fsN�

r]ijubfw�c�c�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv;
�01,-3 igfifYefijt� wcu\]jt� fiefwesd̀�
d]jf\ud̀ �igfifYud̀� �̀ih]\ijwud̀�gfcko]èw �
mhue]èw �g]h]huYfjb̀�̀elfhduǹ ;̀
�1,-5 igfifYefijt� ghfwf\̀jt� huYfjs� gf�
kghuwc]èv�gfjfbud̀�jhul̀bu�eu�i]j̀.

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�@w]\]è]
�hYq̀ ]� gh̀eǹgs� gfijhf]èw�
èlfbfddkèbuǹfeesm�i]j]a
�hiefwes]� muhubj]h̀ij̀b̀� ì[eucfw�
uc]bjhfiww_̀



�dueucs�g]h]\uò
�ih̀eǹgs�gfijhf]èw�j]c]bfddkèbuǹfeesm�
ìij]d�hu_c̀oesm�j̀gfw
�N]j̀�iww_̀�fYq][f�gfct_fwuèw.

%��%���
0>V=[�OBKME[�N?[DE

,KHETBNO?K�T=NK?�*)�
180/5

6KMI=�GKJOMKH[�ub_ud]e

2=DM=>KOTEG�
b�j�e �\fn]ej�bul]\hsfsN�

dkiuab̀e�B�@�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt�b�iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-5 igfifYefijt ìgfct_fwujt�efhduj̀wekv�
�̀ghuwfwkv�\fbkd]ejuǹv �muhubj]hekv�\cw�fYcuij̀�
èlfbfddkèbuǹfeesm�j]mefcf[̀a�̀�ìij]d�iww_̀�
�efhduj̀wes]�ghuwfws]�ubjs�Mfiìaibfa�n]\]huǹ  ̀�
j]mèo]ib̀]� h][cud]ejs � d]̂\keuhf\es]� �̀
euǹfeuctes]� ijue\uhjs � h]bfd]e\uǹ �̀
f]̂\keuhf\ef[f�ifv_u�uc]bjhfiww_̀��
�01,-6 fYcu\ujt� igfifYefijt ghfwf\̀jt�
èijhkd]ejuctes]� _̀d]h]èw � ìgfct_k]ds]�w�
fYcuij̀� èlfbfddkèbuǹfeesm�j]mefcf[̀a� �̀
ìij]d�iww_̀�
�1,-1 [fjfwefijt�if\]aijwfwujt�we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw�
�1,-8 kd]è] ifỲhujt� �̀ ueuc̀_̀hfwujt�
èlfhduǹv�\cw�lfhd̀hfwuèw�̀imf\esm�\ueesm�
\cw�ghf]bj̀hfwuèw�ih]\ijw�̀�i]j]a�iww_̀�̀ �̀m�
uc]d]ejfw.

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
ThYq̀ ]�iw]\]èw�fìij]dum��iww_̀�
TB]j]hd̀èhfwuees]�ì[eucs�
TNckouaes]�ì[eucs��
Tdueucs�iww_̀�
Tf]jf\s� lfhd̀hfwuèw� �̀ gh]fYhu_fwuèw�
ì[eucfw�
Tcelfhduǹfees]�fiefws�g]h]\uò�iffYq]èa�
Tcelfhduǹfees]�fiefws�_uq̀ js�̀elfhduǹ �̀
Tl]fh̀w�gfd]mfkijfaòwf[f�bf\̀hfwuèw�
Thgj̀ductesa�gh̀xd�\̀ibh]jesm�iffYq]èa�
Tih̀eǹgs�def[fbueuctefa�iww_̀�
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.BOMKHK@E[ �NO=JA=MOED=SE[�E�

NBMOEQEG=SE[�?�
EJQKGKIIPJEG=SE[R

,KHETBNO?K�T=NK?�*)�!144/4

6KMI=�GKJOMKH[�!ub_ud]e

2=DM=>KOTEGE�
b�j�e�,\fn]ejbul]\hs�fsN�

dkiuab̀e�B�@�
gh]gf\uwuj]ct�bul]\hs�fsN�

dkijsp]wu�d�@�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv;
�01,-5NgfifYefijt�̀igfct_fwujt�efhduj̀wekv�̀�
ghuwfwkv�\fbkd]ejuǹv �muhubj]hekv�\cw�fYcuij̀�
èlfbfddkèbuǹfeesm�j]mefcf[̀a�̀�ìij]d�iww_̀�
�efhduj̀wes]�ghuwfws]�ubjs�Mfiìaibfa�n]\]huǹ  ̀�
j]mèo]ib̀]� h][cud]ejs � d]̂\keuhf\es]� �̀
euǹfeuctes]� ijue\uhjs � h]bfd]e\uǹ �̀
f]̂\keuhf\ef[f�ifv_u�uc]bjhfiww_̀�;
�01,-6 NgfifYefijt� ghfwf\̀jt�
èijhkd]ejuctes]� _̀d]h]èw � ìgfct_k]ds]�w�



fYcuij̀� èlfbfddkèbuǹfeesm�j]mefcf[̀a� �̀
ìij]d�iww_̀;
�1,-1 Afjfwefijt�if\]aijwfwujt�we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw;
�1,-4 kd]è]d� ifijuwcwjt� efhduj̀wekv�
\fbkd]ejuǹv��̀eijhkbǹ �̀�gf�ubigckujuǹfeef-
j]mèo]ibfdk�fYick̂ ẁuèv�iffhk̂]èa �i]j]a�̀�
fYfhk\fwuèw�iww_̀ �u�jub̂]�gf�ghf[huddud�
ìgsjuèa.

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
� @w]\]è]
�hiefws�ijue\uhj̀_uǹ`
�hiefwes]�gfewj̀w�d]jhfcf[̀`
�hiefws�j]fh̀ �̀gf[h]pefij]a
�f]jf\s� �̀ih]\ijwu� _̀d]h]èa�fiefwesm�
uc]bjh̀o]ib̀m�guhud]jhfw�̀�muhubj]h̀ij̀b
�>wjfduj̀_uǹw�̀_d]h]èa
�S]c̀�̀�_u\uò�i]hj̀l̀buǹ`
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6KMI=�GKJOMKH[�_uo]j�i�
fn]ebfa

2=DM=>KOTEGE: 
b�j�e., \fn]ej
bul]\hs�hiB�lN
dkuesp]w�@�l�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa

�0,-7 igfifYefijt�b�iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-4 igfifYefijt� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀�ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd�
�01,-6 fYcu\ujt�igfifYefijtv�ghfwf\̀jt�
èijhkd]ejuctes]� _̀d]h]èw � ìgfct_k]ds]�w�
fYcuij̀� èlfbfddkèbuǹfeesm�j]mefcf[̀a� �̀
ìij]d�iww_̀.

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�@w]\]è]�w�ǹlhfwkv�fYhuYfjbk�ì[eucfw�
�ih]fYhu_fwuè]�ì[eucfw� _̀�ueucf[fwf[f�w�
ǹlhfwfa�ẁ\�̀�eufYfhfj�
� B̀ibh]jes]�gh]fYhu_fwuèw.
�ih̀d]e]è]� z-gh]fYhu_fwuèw�w�fYhuYfjb]�
ì[eucfw.
�dfhh]cwǹw�̀�iw]hjbu�ì[eucfw.
�@w]\]è]�w�ǹlhfws]�l̀ctjhs.
� S̀ lhfwuw�fYhuYfjbu�ì[eucfw�gh̀�e]ibfctb̀m�
ibfhfijwm.

%��%��
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ihfn]ii _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-4 igfifYefijt� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�



6KMI=�GKJOMKH[�_uo]j�i�
fn]ebfa

2=DM=>KOTEGE
ij�gh]gf\uwuj]ct��
bul]\hs�hiB�lN�
ffcfbfwu�A�n�

bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd�
�01,-5igfifYefijt�̀igfct_fwujt�efhduj̀wekv�̀�
ghuwfwkv�\fbkd]ejuǹv �muhubj]hekv�\cw�fYcuij̀�
èlfbfddkèbuǹfeesm�j]mefcf[̀a�̀�ìij]d�iww_̀�
�efhduj̀wes]�ghuwfws]�ubjs�Mfiìaibfa�n]\]huǹ  ̀�
j]mèo]ib̀]� h][cud]ejs � d]̂\keuhf\es]� �̀
euǹfeuctes]� ijue\uhjs � h]bfd]e\uǹ �̀
f]̂\keuhf\ef[f�ifv_u�uc]bjhfiww_̀��
�1,-10 igfifYefijt�b�hu_huYfjb]�ghf]bjefa�̀��
huYfo]a��j]mèo]ibfa��\fbkd]ejuǹ  ̀��flfhdc]èv�
_ubfeo]eesm�ghf]bjef-bfeijhkbjfhib̀m�huYfj�w�
iffjw]jijẁ �̀i�efhdud̀�̀�ijue\uhjud̀�
�1,-12 [fjfwefijt�b�bfejhfcv��iffjw]jijẁw��
hu_huYujswu]dsm��ghf]bjfw�� �̀�j]mèo]ibfa�
\fbkd]ejuǹ �̀ijue\uhjud �j]mèo]ib̀d�kicfẁwd�̀�
\hk[̀d�efhduj̀wesd�\fbkd]ejud��
�1,-15 kd]è]�hu_huYujswujt��̀��flfhdcwjt��
hu_c̀oekv��ghf]bjekv�� �̀ � j]mèo]ibkv��
\fbkd]ejuǹv�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�Ahul̀o]ibf]�flfhdc]è]�o]hj]̂]a�
�hiefws�euo]hjuj]ctefa�[]fd]jh̀ �̀
�cê]e]heuw�[hul̀bu�
�dfdgtvj]heuw�[hul̀bu

%��%��5
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6KMI=�GKJOMKH[�ub_ud]e

2=DM=>KOTEG:
b�j�e� �\fn]ej�
bul]\hs�hiB�lN�
fujẁ]ebf�@�>�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt�b�iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-4 igfifYefijt� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd�
�1,-1 [fjfwefijt�if\]aijwfwujt�we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw�
�1,-8 kd]è]�ifỲhujt� �̀ ueuc̀_̀hfwujt�
èlfhduǹv�\cw�lfhd̀hfwuèw�̀imf\esm�\ueesm�
\cw�ghf]bj̀hfwuèw�ih]\ijw�̀�i]j]a�iww_̀�̀ �̀m�
uc]d]ejfw�
�1,-9 kd]è]�ghfwf\̀jt�huio]js�gf�ghf]bjk�
i]j]a iffhk̂]èa �̀ih]\ijw��̀elfbfddkèbuǹa�w�
iffjw]jijẁ �̀ i� � j]mèo]ib̀d� _u\uè]d� i��
ìgfct_fwuè]d��bub��ijue\uhjesm�d]jf\fw �gh̀]dfw
�̀ih]\ijw�uwjfduj̀_uǹ �̀ghf]bj̀hfwuèw �jub�̀ �
iudfijfwj]ctef� if_\uwu]dsm� fh̀[̀euctesm�
ghf[hudd�



3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�hYq̀ ]�iw]\]èw�fY�kìc̀j]ctesm�kijhfaijwum�
�hYhujeuw�iww_t�w�kìc̀j]cwm�
�mìc̀j]c̀� eu� Ỳgfcwhesm� �̀ gfc]wsm�
jhue_̀ijfhum�
�B̀ll]h]eǹuctes]�̀�fg]huǹfees]�kìc̀j]c̀�
�RC-[]e]hujfhs�[uhdfèo]ib̀m�bfc]Yuèa�
�>eucf[fws]�lkebǹfeuctes]�kijhfaijwu�
�ifckghfwf\èbfws]�cf[̀o]ib̀]�uc]d]ejs�
�dfdỲeuǹfees]�ǹlhfws]�kijhfaijwu�
ific]\fwuj]ctefijes]�ǹlhfws]�kijhfaijwu�
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6KMI=�GKJOMKH[�
_uo]j�i�fn]ebfa �ub_ud]e

2=DM=>KOTEGE:
\�j�e� �ghfl]iifh�
bul]\hs�hiB�lN�
Bfhfìeib̀a�e�A�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt�b�iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-6 fYcu\ujt igfifYefijtv�ghfwf\̀jt�
èijhkd]ejuctes]� _̀d]h]èw � ìgfct_k]ds]�w�
fYcuij̀� èlfbfddkèbuǹfeesm�j]mefcf[̀a� �̀
ìij]d�iww_̀�
�1,-3 igfifYefijtv�fikq]ijwcwjt�dfejû �
eucu\bk �euijhfabk �h][kc̀hfwbk �fgsjekv�ghfw]hbk�
huYfjfigfifYefij̀ � ìgsjuèw� �̀ i\uok� w�
ubigckujuǹv�iffhk̂]èa �ih]\ijw�̀�fYfhk\fwuèw�
i]j]a�̀�fh[uè_uǹa�iww_̀;
�1,-9 kd]è]�ghfwf\̀jt�huio]js�gf�ghf]bjk��
i]j]a �iffhk̂]èa�̀�ih]\ijw�̀elfbfddkèbuǹa�w�
iffjw]jijẁ �̀ i� j]mèo]ib̀d� _u\uè]d� i��
ìgfct_fwuè]d��bub��ijue\uhjesm�d]jf\fw �gh̀]dfw���
�̀ih]\ijw�uwjfduj̀_uǹ �̀ghf]bj̀hfwuèw �jub�̀ �
iudfijfwj]ctef� if_\uwu]dsm� fh̀[̀euctesm�
ghf[hudd�
�1,-10 igfifYefijtv�b�hu_huYfjb]�ghf]bjefa�̀�
huYfo]a�j]mèo]ibfa�\fbkd]ejuǹ  ̀�flfhdc]èv�
_ubfeo]eesm�ghf]bjef-bfeijhkbjfhib̀m�huYfj�w�
iffjw]jijẁ �̀i�efhdud̀�̀�ijue\uhjud̀ ; 
�1,-15 kd]è]d�hu_huYujswujt�̀ �flfhdcwjt�
hu_c̀oekv�ghf]bjekv�̀�j]mèo]ibkv�\fbkd]ejuǹv.

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�hiefwes]�_ubfes�̀ �fYq̀ ]�d]jf\s�ueuc̀_u�
uc]bjh̀o]ib̀m�n]g]a��
� èe]aes]�n]g̀�w�h]̂ d̀]�[uhdfèo]ibf[f�
bfc]Yuèw�
�Tuijfjes]�muhubj]h̀ij̀b̀��uc]bjh̀o]ib̀m�
n]g]a��M]_feueies]wwc]èw�
�hiefws�j]fh̀ �̀o]jsh]mgfcvièbfw�
�sc]bjh̀o]ib̀]�l̀ctjhs�
�ih]\ijuwc]è]�̀�fg̀iuè]�ì[eucfw�
�S]g̀�gh̀�e][uhdfèo]ibfd�wf_\]aijẁ �̀
�S]g̀�i�huigh]\]c]eesd̀�guhud]jhud̀�
�sc]bjh̀o]ib̀]�n]g̀�i�e]c̀e]aesd̀�uc]d]ejud̀�
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6KMI=�GKJOMKH[�ub_ud]e

2=DM=>KOTEG
b�j�e� �\fn]ej�
bul]\hs�hiB�lN�
B]èifw�B�@�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt�b�iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-5 igfifYefijt�̀igfct_fwujt�efhduj̀wekv�
�̀ghuwfwkv�\fbkd]ejuǹv �muhubj]hekv�\cw�fYcuij̀�
èlfbfddkèbuǹfeesm�j]mefcf[̀a�̀�ìij]d�iww_̀�
�efhduj̀wes]�ghuwfws]�ubjs�Mfiìaibfa�n]\]huǹ  ̀�
j]mèo]ib̀]� h][cud]ejs � d]̂\keuhf\es]� �̀
euǹfeuctes]� ijue\uhjs � h]bfd]e\uǹ �̀
f]̂\keuhf\ef[f�ifv_u�uc]bjhfiww_̀��
�01,-6 igfifYefijt� ghfwf\̀jt�
èijhkd]ejuctes]� _̀d]h]èw � ìgfct_k]ds]�w�
fYcuij̀� èlfbfddkèbuǹfeesm�j]mefcf[̀a� �̀
ìij]d�iww_̀�
�1,-2 igfifYefijt�fikq]ijwcwjt�gh̀]dbk� �̀�
fiwf]è]�wwf\̀df[f�fYfhk\fwuèw�w��iffjw]jijẁ �̀i�
\]aijwkvq̀ d̀�efhduj̀wud̀ .

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�f]ijf�̀�eu_euo]è]�bkhiu�Vsc]bjhfdu[èjes]�
gfcw�̀�wfcesW
�hiefwes]�gfcf̂]èw�j]fh̀ �̀uc]bjhfdu[èjef[f�
gfcw�
�icfib̀]�uc]bjhfdu[èjes]�wfces�
�hifY]eefij̀� huighfijhue]èw�
uc]bjhfdu[èjesm�wfce�w�hu_c̀oesm�ih]\um��
Njhkbjkhuuc]bjhfdu[èjef[f�gfcw�
� c_cko]è]�uc]bjhfdu[èjesm�wfce�
� hifY]eefij̀� huighfijhue]èw�
uc]bjhfdu[èjesm� wfce� w� c̀èwm� g]h]\uò �
fYr]desm� h]_feujfhum�� Njhkbjkhu�
uc]bjhfdu[èjef[f�gfcw�
� Muio]j�h]̂ d̀fw�huYfjs�eu[hk̂]eesm�c̀èa�
�Nf[cuifwuè]�eu[hk_fb�i�c̀èwd̀�g]h]\uò�
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6KMI=�GKJOMKH[�ub_ud]e

2=DM=>KOTEG
b�j�e� �\fn]ej�
bul]\hs�hiB�lN�
iukjfw�@�c�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt�b�iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-2 igfifYefijt h]pujt��ijue\uhjes]��
_u\uò��ghfl]iìfeuctefa��\]wj]ctefij̀��eu��fiefw]��
èlfhduǹfeefa�̀�ỲYc̀f[hul̀o]ibfa�bkctjkhs�i�
gh̀d]e]è]d�̀elfbfddkèbuǹfeesm�j]mefcf[̀a�̀�
i�ko]jfd�fiefwesm�jh]Yfwuèa�̀ elfhduǹfeefa�
Y]_fguiefij̀�
�01,-4 igfifYefijt� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd�



�01,-6 igfifYefijt ghfwf\̀jt�
èijhkd]ejuctes]� _̀d]h]èw � ìgfct_k]ds]�w�
fYcuij̀� èlfbfddkèbuǹfeesm�j]mefcf[̀a� �̀
ìij]d�iww_̀�
�1,-7 [fjfwefijt b�� _̀ko]èv��eukoef-
j]mèo]ibfa��̀ elfhduǹ  ̀��fj]o]ijw]eef[f��̀ ��
_uhkY]̂ef[f�fgsju�gf�j]duj̀b]�ghf]bju�
�1,-13 igfifYefijtfikq]ijwcwjt�gf\[fjfwbk�
j̀gfwsm�j]mèo]ib̀m�ghf]bjfw�eu�hu_c̀oes]�
èlfbfddkèbuǹfees]�fYr]bjs.

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�ifckghfwf\èbfws]�\̀f\s�
� ?̀gfcwhes]�jhue_̀ijfhs�
�ifc]ws]�jhue_̀ijfhs�
�ifckghfwf\èbfws]�gh̀Yfhs�i�fjh̀nuj]ctesd�
ifghfj̀wc]è]d�
�hgjfuc]bjhfees]�gh̀Yfhs�
�@w]\]è]�w�ueucf[fwkv�d̀bhfim]dfj]mèbk�
�l]mefcf[̀o]ib̀]�fiefws�̀ej][huctesm�im]d�

%��%�19
2PNNGEF�[DWG�E�GPHXOPM=�MBTE

,KHETBNO?K�T=NK?�*)�
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6KMI=�GKJOMKH[�
_uo]j�i�fn]ebfa

2=DM=>KOTEG:
b�l�e� �\fn]ej�bul]\hs�hÀNsB��

iueo]ebfN�@�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-5 igfifYefijt�b�bfddkèbuǹ �̀w�kijefa�̀�
g̀itd]eefa�lfhdum�eu�hkiibfd�̀ �̀ efijhueefd�
w_sbum�\cw�h]p]èw�_u\uo�d]̂c̀oefijef[f� �̀
d]̂bkctjkhef[f�w_ùdf\]aijẁw�
�0,-6 igfifYefijt�huYfjujt�w�bfcc]bj̀w] �
jfc]huejef�wfigh̀èduw�ifǹuctes]�̀�bkctjkhes]�
hu_c̀òw.
�01,-3 igfifYefijt� wcu\]jt� fiefwesd̀�
d]jf\ud̀ �igfifYud̀� �̀ih]\ijwud̀�gfcko]èw �
mhue]èw �g]h]huYfjb̀�̀elfhduǹ .̀

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�ouhubj]h̀ij̀bu� w_sbu� bub� kèw]hiuctefa�
bfddkèbuj̀wefa�ìij]ds
�Mkiib̀a�euǹfeuctesa�w_sb�̀�][f�hu_efẁ\efij̀
�Nfwh]d]eesa�hkiib̀a�c̀j]hujkhesa�w_sb�̀ �
bkctjkhu�h]ò
�Jfhds�kijefa�h]ò
�e]bìo]ib̀]�efhds�hkiibf[f�c̀j]hujkhef[f�
w_sbu
�Ahudduj̀o]ib̀]�efhds�hkiibf[fc̀j]hujkhef[f�
w_sbu
�dfddkèbuj̀wes]�buo]ijwu�h]ò
�nkebǹfeuctes]�ij̀c̀��hkiibf[f�c̀j]hujkhef[f�
w_sbu
�Jukoesa�ij̀ct��C[f�fiefwes]�gh̀_eub̀
�ouhubj]h̀ij̀bu�fl̀ ǹuctef-\]cfwf[f�ij̀cw
�auehfwuw�\̀ll]h]eǹuǹw�̀�fjYfh�w_sbfwsm�
ih]\ijw�w�gkYc̀ǹij̀o]ibfd�ij̀c]



�Mu_[fwfheuw�h]ot�w�ìij]d]�lkebǹfeuctesm�
hu_efẁ\efij]a�hkiibf[f�c̀j]hujkhef[f�w_sbu

%��%��0
;GKJKIEG=�KOM=NHE�
EJQKGKIIPJEG=SEF

,KHETBNO?K�T=NK?�*)�
108/3

6KMI=�GKJOMKH[�
_uo]j�i�fn]ebfa

2=DM=>KOTEG
b�u�e� �\fn]ej�bul]\hssN�

Cw\ubfwu�e�J�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-3 igfifYefijt� ìgfct_fwujt� fiefws�
ubfefd̀o]ib̀m� _euèa� w� hu_c̀oesm� il]hum�
\]wj]ctefij̀�
�1,-11 kd]è]d� ghfwf\̀jt� j]mèbf-
ubfefd̀o]ibf]�fYfiefwuè]�ghf]bjesm�huio]jfw�i�
ìgfct_fwuè]d�ifwh]d]eesm�gf\mf\fw�̀�d]jf\fw

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�Nfǹuctef-ubfefd̀o]ibuw� muhubj]h̀ij̀bu�
fjhuic̀�̀elfbfddkèbuǹa �]]�ifijuw�̀�ijhkbjkhu
�hiefws� fh[uè_uǹ �̀ kghuwc]èw� �̀
h][kc̀hfwuèw�w�fjhuic̀�̀elfbfddkèbuǹa�
�Msefb� èlfbfddkèbuǹa� �̀d]jf\s�][f�
ìic]\fwuèw
�duo]ijwf�huYfjs�w�fjhuic̀�̀elfbfddkèbuǹa�
�̀gkj̀�][f�h][kc̀hfwuèw
�hh[uè_uǹw�jhk\u� �̀_uhuYfjefa�gcujs�w�
fjhuic̀
�ihf̀_wf\ijw]ees]�lfe\s�gh]\gh̀wj̀a�fjhuic̀�
èlfbfddkèbuǹa�� ikj̀� kckop]èw� m̀�
ìgfct_fwuèw
�N]Y]ijf̀dfijt�ghf̀_wf\ijwu�kick[�fjhuic̀�
èlfbfddkèbuǹa�� M]_]hws� iè ]̂èw�
i]Y]ijf̀dfij̀�
�luh̀leuw� gfc̀j̀bu� �̀ d]muè_d�
n]effYhu_fwuèw�w�fjhuic̀�̀elfbfddkèbuǹa�
�hn]ebu�bfe]oesm�h]_kctjujfw�\]wj]ctefij̀�
fh[uè_uǹa�fjhuic̀�̀elfbfddkèbuǹa
�cew]ij̀ǹfeeuw� \]wj]ctefijt� w� fjhuic̀�
èlfbfddkèbuǹa�̀�d]muè_d�]]�fY]ig]o]èw
�f]jf\̀bu� fn]eb̀� ubfefd̀o]ibfa�
ull]bj̀wefij̀� èw]ij̀ǹa�w�hu_ẁj̀ �̀fjhuic̀�
èlfbfddkèbuǹa�

%��%��1
6EDETBNG=[�GPHXOPM=E�NLKMO
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6KMI=�GKJOMKH[�_uo]j

2=DM=>KOTEG:
ijuhp̀ a�jh]e]h�Xgh]gf\uwuj]ct�
fj\]c�VdckY�igfhj̀wesaW�
Tuq̀ m̀e�>eujfc̀a�
@cu\̀d̀hfẁo

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-6 igfifYefijt�huYfjujt�w�bfcc]bj̀w] �
jfc]huejef�wfigh̀èduw�ifǹuctes]�̀�bkctjkhes]�
hu_c̀òw�
�0,-7 igfifYefijt b�iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�0,-8 igfifYefijt� ìgfct_fwujt�d]jf\s� �̀
ih]\ijwu�l̀ _̀o]ibfa�bkctjkhs�\cw�fY]ig]o]èw�
gfcefn]eefa� ifǹuctefa� �̀ ghfl]iìfeuctefa�
\]wj]ctefij̀

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�ihfl]iìfeucteuw�l̀ _̀o]ibuw�gf\[fjfwbu�



�ih̀bcu\euw�l̀_̀o]ibuw�gf\[fjfwbu�
%��%��2

%BDKL=NJKNOX�
CEDJBAB[OBHXJKNOE

,KHETBNO?K�T=NK?�*)�!72/2

6KMI=�GKJOMKH[�!_uo]j

2=DM=>KOTEG�
\�j�e��ghfl]iifh�bul]\hs�hiB�lN

S]g]c]w�@�N�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-9 [fjfwefijt� gfct_fwujtiw� fiefwesd̀�
d]jf\ud̀�_uq̀ js�ghf̀_wf\ijw]eef[f�g]hifeucu�̀�
eui]c]èw�fj�wf_df̂esm�gfic]\ijẁa�uwuh̀a �
bujuijhfl �ij̀m̀aesm�Y]\ijẁa
�01,-7 [fjfwefijt�b�bfejhfcv�ifYcv\]èw�̀�
fY]ig]o]èv�ubfcf[̀o]ibfa�Y]_fguiefij̀
�1,-6 kd]è]�fh[uè_fwswujt�̀ �fikq]ijwcwjt�
ìij]dk�d]hfgh̀wj̀a�gf�fmhue]�jhk\u�̀�j]mèb]�
Y]_fguiefij̀�w�ghfn]ii]�ubigckujuǹ  ̀�j]mèo]ibf[f�
fYick̂ ẁuèw�̀ �h]dfeju�j]c]bfddkèbuǹfeef[f�
fYfhk\fwuèw.

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�@w]\]è]w�Y]_fguiefijt�
�T]cfw]b�̀�ih]\u�fỲjuèw��c\]ej̀l̀buǹw�̀�
wf_\]aijẁ]�eu�o]cfw]bu�wh]\esm� �̀fguiesm�
lubjfhfw�ih]\s�fỲjuèw�
�buq̀ ju�o]cfw]bu�̀�ih]\s�fỲjuèw�fj�wh]\esm�̀�
fguiesm�lubjfhfw�ih]\s�fỲjuèw�
�hY]ig]o]è]�bfdlfhjesm�kicfẁa�\cw�̂ _̀è�̀�
\]wj]ctefij̀�
�Th]_wsouaes]�ìjkuǹ �̀̀�d]jf\s�_uq̀ js�w�
kicfẁwm�̀m�h]uc̀_uǹ �̀
�mghuwc]è]�Y]_fguiefijtv�̂ _̀e]\]wj]ctefij̀�

%��%��3 ,PHXOPMKHK@E[

,KHETBNO?K�T=NK?�*)-
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6KMI=�GKJOMKH[-_uo]j

2=DM=>KOTEG: 
b�g�e� �\fn]ej�bul]\hs�hÀNsB��

hmh̀d]ebfC�c�

ihfn]ii� _̀ko]èw� \̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa

-0,-6 igfifYefijtv�huYfjujt�w�bfcc]bj̀w] �
jfc]huejef�wfigh̀èduw�ifǹuctes] �ujèo]ib̀] �
bfel]iìfeuctes]�̀�bkctjkhes]�hu_c̀òw�

-01,-2 igfifYefijtv�h]pujt�ijue\uhjes]�_u\uò�
ghfl]iìfeuctefa� \]wj]ctefij̀� eu� fiefw]�
èlfhduǹfeefa�̀�ỲYc̀f[hul̀o]ibfa�bkctjkhs�i�
gh̀d]e]è]d�̀elfbfddkèbuǹfeesm�j]mefcf[̀a�̀�
i�ko]jfd�fiefwesm�jh]Yfwuèa�̀ elfhduǹfeefa�
Y]_fguiefij̀.

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�ih]\d]j�̀�_u\uò�bkctjkhfcf[̀�
�ifewj̀]�bkctjkhs �]]�ikqefijt�
�dkctjkhu�̀�ǹẁc̀_uǹw
�l̀gfcf[̀w�bkctjkh
�t_sb�̀�ìdwfcs�bkctjkhs
�dkctjkhu�̀�gh̀hf\u
�dkctjkhu�̀�fYq]ijwf
�dkctjkhu�̀�c̀oefijt
�dkctjkhu�@fijfbu
�>ej̀oeuw�bkctjkhu
�dkctjkhu�_ugu\ef]whfg]aibf[f�Nh]\e]w]bfwtw�̀�



ugfm̀�@f_hf̂\]èw
�Mkiibuw�bkctjkhu�w� d̀hfwfd�bkctjkhefd�
ghfn]ii]
�dkctjkhu� Jfwf[f� wh]d]è�� Bfbjh̀eu�
ghfiw]j̀j]ctijwu
�dkctjkhu�oo�w]bu��AcfYuctes]�ghfYc]ds�
ifwh]d]eefij̀

%��%.24
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6KMI=�GKJOMKH[�!_uo]j�i�
fn]ebfa

2=DM=>KOTEG�
b�u�e� �\fn]ej�bul]\hs�fsN�

?kbh̀eu�C�@�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa

- 0,-3 NgfifYefijt� ìgfct_fwujt� fiefws�
ubfefd̀o]ib̀m� _euèa� w� hu_c̀oesm� il]hum�
\]wj]ctefij̀
�0,-7 NgfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�1,-11 md]è]�ghfwf\̀jt�j]mèbf-ubfefd̀o]ibf]�
fYfiefwuè]�ghf]bjesm�huio]jfw�i�̀ igfct_fwuè]d�
ifwh]d]eesm�gf\mf\fw�̀�d]jf\fw�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�@w]\]è]
�hh[uè_uǹfeeuw�ijhkbjkhu�fjhuic̀�iww_̀
�hiefws�kghuwc]èw�j]c]bfddkèbuǹfeesd̀�
fg]hujfhud̀
�Nfwh]d]ees]� j]mefcf[̀ �̀ kghuwc]èw�
j]c]bfddkèbuǹfeesd̀�fg]hujfhud̀
�ff\]ct�Ỳ_e]iu�kick[
�icuèhfwuè]� \]wj]ctefij̀�
j]c]bfddkèbuǹfeesm�fg]hujfhfw
�mghuwc]è]�g]hifeucfd
�hh[uè_uǹw�ìij]ds�kghuwc]èw�buo]ijwfd
�hiefws�d]̂\keuhf\ef[f�ifjhk\èo]ijwu�w�
fYcuij̀�j]c]bfddkèbuǹa

%��%���
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6KMI=�GKJOMKH[��_uo]j

2=DM=>KOTEG:
ij�gh]gf\uwuj]ct�
bul]\hs�hÀNsB
lbuo�N�@�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-4 igfifYefijt� ìgfct_fwujt� fiefws�
ghuwfwsm�_euèa�w�hu_c̀oesm�il]hum�\]wj]ctefij̀�
�01,-5igfifYefijt�̀igfct_fwujt�efhduj̀wekv�̀�
ghuwfwkv�\fbkd]ejuǹv �muhubj]hekv�\cw�fYcuij̀�
èlfbfddkèbuǹfeesm�j]mefcf[̀a�̀�ìij]d�iww_̀�
�efhduj̀wes]� ghuwfws]� ubjs� Mfiìaibfa�
n]\]huǹ  ̀� j]mèo]ib̀]� h][cud]ejs �
d]̂\keuhf\es]� �̀ euǹfeuctes]� ijue\uhjs �
h]bfd]e\uǹ �̀ f]̂\keuhf\ef[f� ifv_u�
uc]bjhfiww_̀��
�1,-14 kd]è]d� fikq]ijwcwjt� g]hẁoesa�
bfejhfct�iffjw]jijẁw�hu_huYujswu]dsm�ghf]bjfw�̀�
j]mèo]ibfa� \fbkd]ejuǹ �̀ euǹfeuctesd� �̀
d]̂\keuhf\esd� ijue\uhjud� �̀ j]mèo]ib̀d�
h][cud]ejud

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�



�Afik\uhijwf�̀�ghuwf�
�dfeij̀jkǹfeef]�ghuwf
�Ahû\ueibf]�ghuwf
�lhk\fwf]�ghuwf
�N]d]aef]�ghuwf
�sbfcf[̀o]ibf]�ghuwf
�>\d̀èijhuj̀wef]�ghuwf
�m[fcfwef]�ghuwf
�ihuwfws]�fiefws�_uq̀ js�̀elfhduǹ �̀

%��&���
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6KMI=�GKJOMKH[��_uo]j�i�
fn]ebfa

2=DM=>KOTEG
b�j�e� �\fn]ej�
bul]\hs�hiB�lN�
lhkm̀e�f�i�

ihfn]ii� _̀ko]èw� \̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt�b�iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-6 igfifYefijt� ghfwf\̀jt�
èijhkd]ejuctes]� _̀d]h]èw � ìgfct_k]ds]�w�
fYcuij̀� èlfbfddkèbuǹfeesm�j]mefcf[̀a� �̀
ìij]d�iww_̀�
�1,-3 igfifYefijt�fikq]ijwcwjt��dfejû ��
eucu\bk ��euijhfabk ��h][kc̀hfwbk ��fgsjekv��
ghfw]hbk�huYfjfigfifYefij̀ �̀igsjuèw�̀�i\uok�w�
ubigckujuǹv�iffhk̂]èa �ih]\ijw�̀�fYfhk\fwuèw�
i]j]a�̀�fh[uè_uǹa�iww_̀�
�1,-14 kd]è]d� fikq]ijwcwjt� g]hẁoesa�
bfejhfct�iffjw]jijẁw�hu_huYujswu]dsm�ghf]bjfw�̀�
j]mèo]ibfa� \fbkd]ejuǹ` euǹfeuctesd� �̀
d]̂\keuhf\esd� ijue\uhjud� �̀ j]mèo]ib̀d�
h][cud]ejud

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�cijfoèb̀� uc]bjhfieuŶ]èw� gh]\gh̀wj̀a�
iww_̀�
�sc]bjhfdu[èjes]� uc]d]ejs� kijhfaijw�
uc]bjhfg̀juèw�
�@sghwd̀j]ctes]�kijhfaijwu�
�N[cû ẁuvq̀ ]�l̀ctjhs�
�NjuỲc̀_ujfhs�eughŵ]èw�̀�jfbu�
�Njuj̀o]ib̀]� gh]fYhu_fwuj]c̀� gfijfweef[f�
eughŵ]èw�
� Ǹij]ds�uc]bjhfg̀juèw�
�Ju\]̂efijt�ìij]d�uc]bjhfg̀juèw�

%��&��2
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,KHETBNO?K�T=NK?�*)�!180/5

6KMI=�GKJOMKH[�!ub_ud]e

2=DM=>KOTEG�
b�l�-d�e� �\fn]ej�bul]\hs�@f ǹ�

lkjsèeu�h�c�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-5 NgfifYefijt�b�bfddkèbuǹ �̀w�kijefa�̀�
g̀itd]eefa�lfhdum�eu�hkiibfd�̀ �̀ efijhueefd�
w_sbum�\cw�h]p]èw�_u\uo�d]̂c̀oefijef[f� �̀
d]̂bkctjkhef[f�w_ùdf\]aijẁw;
�01,-3 NgfifYefijt� wcu\]jt� fiefwesd̀�
d]jf\ud̀ �igfifYud̀� �̀ih]\ijwud̀�gfcko]èw �
mhue]èw �g]h]huYfjb̀�̀elfhduǹ �̀
�01,-4 NgfifYefijt� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�



bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd�
�1,-7 [fjfwefijtv� b� _̀ko]èv� eukoef-
j]mèo]ibfa� èlfhduǹ  ̀� fj]o]ijw]eef[f� �̀
_uhkY]̂ef[f�fgsju�gf�j]duj̀b]�ghf]bju�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�fujh̀ns
� Ǹij]ds�c̀e]aesm�khuwe]èa
�@]bjfheuw�uc[]Yhu
�ihwduw�eu�gcfibfij̀
�ihwduw�̀�gcfibfijt�w�ghfijhueijw]
�dh̀ws]�wjfhf[f�gfhw\bu

%��&��3
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6KMI=�GKJOMKH[�-_uo]j�i�
fn]ebfa

2=DM=>KOTEG:
b�m�e� �\fn]ej�bul]\hs�@f ǹ�

dfhwbfwu�c�i�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt�b�iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-3 igfifYefijt� wcu\]jt� fiefwesd̀�
d]jf\ud̀ �igfifYud̀� �̀ih]\ijwud̀�gfcko]èw �
mhue]èw �g]h]huYfjb̀�̀elfhduǹ �̀
�01,-4 igfifYefijt� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesmghf[hudd�
�1,-1 [fjfwefijt�if\]aijwfwujt�we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw�
�1,-7 [fjfwefijt��b�� _̀ko]èv��eukoef-
j]mèo]ibfa��̀ elfhduǹ  ̀��fj]o]ijw]eef[f��̀ ��
_uhkY]̂ef[f�fgsju�gf�j]duj̀b]�ghf]bju�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�hiefwes]�m̀d̀o]ib̀]�gfewj̀w�̀�_ubfes
�sc]bjhfc̀j̀o]ibuw�\̀iifǹuǹw
� ò d̀o]ibuw�j]hdf\̀eud̀bu
� d̀e]j̀bu�m̀d̀o]ib̀m�ghfn]iifw
� ò d̀o]ibf]�huwefw]ì]
�sc]bjhf\es]�gfj]eǹucs
�sc]bjhfc̀_
�dfhhf_̀w�d]juccfw�
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ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-3 igfifYefijt� wcu\]jt� fiefwesd̀�
d]jf\ud̀ �igfifYud̀� �̀ih]\ijwud̀�gfcko]èw �
mhue]èw �g]h]huYfjb̀�̀elfhduǹ �̀
�01,-4 igfifYefijt� d̀]jt� euwsb̀�



2=DM=>KOTEG:
b�m�d� �\fn]ej�bul]\hs�@f ǹ�

dfhwbfwu�c�i�

iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd�
�1,-1 [fjfwefijt�if\]aijwfwujt�we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�dcuiìl̀buǹw�hu\̀fj]mèo]ib̀m�duj]h̀ucfw�
� ǹ _̀bf-m̀d̀o]ib̀]� iwfaijwu� fiefwesm�
ghfwf\èbfw�
� ò d̀o]ib̀]�̀ijfoèb̀�jfbu
� ǹ _̀bf-m̀d̀o]ib̀]�iwfaijwu�gfckghfwf\èbfw
� ǹ _̀bf-m̀d̀o]ib̀]�iwfaijwu�\̀uc]bjh̀bfw
� ǹ _̀bf-m̀d̀o]ib̀]� iwfaijwu� du[èjesm�
duj]h̀ucfw
� ǹ _̀bf-m̀d̀o]ib̀]�iwfaijwu�gfc̀d]hfw
�sbfcf[̀o]ib̀]� uig]bjs� ìgfct_fwuèw�
m̀d̀o]ib̀m� ghfn]iifw� w� j]mefcf[̀ �̀
hu\̀fduj]h̀ucfw�̀�ugguhujkhs�iww_̀�
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2=DM=>KOTEG:
b�l�-d�e� �\fn]ej�bul]\hs�@f ǹ�

cct̀esm�J�c�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt�b�iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-3 igfifYefijt� wcu\]jt� fiefwesd̀�
d]jf\ud̀ �igfifYud̀� �̀ih]\ijwud̀�gfcko]èw �
mhue]èw �g]h]huYfjb̀�̀elfhduǹ �̀
�01,-4 igfifYefijt� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd�
�1,-7 [fjfwefijt� b� _̀ko]èv� eukoef-
j]mèo]ibfa� èlfhduǹ  ̀� fj]o]ijw]eef[f� �̀
_uhkY]̂ef[f�fgsju�gf�j]duj̀b]�ghf]bju�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�@_ùdf\]aijẁ]�uc]bjhfdu[èjef[f�̀_cko]èw�i�
w]q]ijwfd
�dwuejfwuw�gh̀hf\u�̀_cko]èw
�sc]d]ejs�ujfdefa�l̀ _̀b̀
�sc]d]ejs�bwuejfwfa�d]muèb̀
�sc]d]ejs�ifwh]d]eefa�l̀ _̀b̀�ujfdfw� �̀
dfc]bkc
�sc]d]ejs�bwuejfwfa�ijuj̀ij̀b̀
�sc]d]ejs�l̀ _̀b̀�jw]h\f[f�j]cu
�sc]d]ejs�l̀ _̀b̀�ujfdef[f�w\hu�̀�uc]d]ejuhesm�
ouij̀n

%��&��6 ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
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b�j�e� �\fn]ej
bul]\hs�hiB�lN
iukjfw�@�c�

lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt�b�iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-4 igfifYefijt� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd�
�1,-8 kd]è]�ifỲhujt� �̀ ueuc̀_̀hfwujt�
èlfhduǹv�\cw�lfhd̀hfwuèw�̀imf\esm�\ueesm�
\cw�ghf]bj̀hfwuèw�ih]\ijw�̀�i]j]a�iww_̀�̀ �̀m�
uc]d]ejfw

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�@w]\]è]�w�l̀_̀bk�jw]h\f[f�j]cu��ǹ _̀bu�
gfckghfwf\èbfw�
�d̀e]j̀bu�efìj]c]a�_uhw\fw�w�gfckghfwf\èbum�
�ǹ _̀o]ib̀]�ghfn]iis�w�bfejubjum�̀�g]h]mf\um�
�ihfn]iis� i� \wkdw� w_ùdf\]aijwkvq̀ d̀�
g]h]mf\ud̀�̀�]]�ijuj̀o]ib̀]�muhubj]h̀ij̀b̀�
�ǹ _̀o]ib̀]�ghfn]iis�w�ijhkbjkh]�d]jucc-
\̀uc]bjh̀b-gfckghfwf\èb� �̀ ]]� ijuj̀o]ib̀]�
muhubj]h̀ij̀b̀�
�ǹ _̀o]ib̀]�fiefws�kghuwc]èw�jfbfd�bueucu�i�
gfdfqtv�kghuwcwvq][f�g]h]mf\u�
�nfjfuc]bjh̀o]ib̀]�wwc]èw�w�gfckghfwf\èbum�
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ij��gh]gf\uwuj]ctbul]\hs�fsN�

Aècfd]\fw�C�c�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-6igfifYefijt�ghfwf\̀jt�̀eijhkd]ejuctes]�
_̀d]h]èw � ìgfct_k]ds]� w� fYcuij̀�
èlfbfddkèbuǹfeesm�j]mefcf[̀a�̀�ìij]d�iww_̀�
�1,-9igfifYefijt�fikq]ijwcwjt�dfejû �eucu\bk �
euijhfabk � h][kc̀hfwbk � fgsjekv� ghfw]hbk�
huYfjfigfifYefij̀ � ìgsjuèw� �̀ i\uok� w�
ubigckujuǹv�iffhk̂]èa �ih]\ijw�̀�fYfhk\fwuèw�
i]j]a�̀�fh[uè_uǹa�iww_̀�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�Nfwh]d]eeuw�uc]bjh̀o]ibuw�iww_t
�ifijhf]è]�i]j]a�uc]bjhfiww_̀
�dfeijhkbǹw�eughuwcwvq̀ m�ìij]d
�l]fh̀w�eughuwcwvq̀ m�ìij]d
�@_ùdes]�uc]bjhfdu[èjes]�wc̀wèw�w�c̀èwm�
iww_̀
�buq̀ ju�iffhk̂]èa�iww_̀�fj�we]pèm�wc̀wèa�̀�
bfhhf_̀`
�Njhf̀j]ctijwf�c̀e]aesm�iffhk̂]èa�iww_̀
�l]mèo]ibuw� ubigckujuǹw� c̀e]aesm�
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fn]ebfa

2=DM=>KOTEG�
\�j�e��\fn]ej�bul]\hs�fsN�

Afhcfw�J�c�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-6igfifYefijt�ghfwf\̀jt�̀eijhkd]ejuctes]�
_̀d]h]èw � ìgfct_k]ds]� w� fYcuij̀�
èlfbfddkèbuǹfeesm�j]mefcf[̀a�̀�ìij]d�iww_̀�
�1,-3igfifYefijt�fikq]ijwcwjt�dfejû �eucu\bk �
euijhfabk � h][kc̀hfwbk � fgsjekv� ghfw]hbk�
huYfjfigfifYefij̀ � ìgsjuèw� �̀ i\uok� w�
ubigckujuǹv�iffhk̂]èa �ih]\ijw�̀�fYfhk\fwuèw�
i]j]a�̀�fh[uè_uǹa�iww_̀�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�dcuiìl̀buǹw�̀_d]h]èa�w�ldN
�c_d]h]è]�guhud]jhfw�bueucu�lT
�c_d]h]è]�guhud]jhfw�ǹlhfwsm�bueucfw�̀ �
jhubjfw�ìij]d�g]h]\uò
�c_d]h]è]�guhud]jhfw�c̀èa�g]h]\uò
�>wjfduj̀_uǹw�̀_d]h]èa�w�ldN
�f]jhfcf[̀o]ibf]�fY]ig]o]è]�ldN
�N]hj̀l̀buǹw� ih]\ijw� _̀d]h]èa �
ìgfct_k]dsm�w�j]c]bfddkèbuǹfeesm�ìij]dum
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ij�gh]gf\uwuj]ct�bul]\hs�fsN�

r]ijubfw�c�c�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�1,-7 [fjfwefijt�b�̀_ko]èv�eukoef-j]mèo]ibfa�
èlfhduǹ  ̀�fj]o]ijw]eef[f�̀�_uhkY]̂ef[f�fgsju�gf�
j]duj̀b]�ghf]bju�
�1,-9 kd]è]�ghfwf\̀jt�huio]js�gf�ghf]bjk�
i]j]a �iffhk̂]èa�̀�ih]\ijw�̀elfbfddkèbuǹa�w�
iffjw]jijẁ �̀ i� j]mèo]ib̀d� _u\uè]d� i�
ìgfct_fwuè]d�bub�ijue\uhjesm�d]jf\fw �gh̀]dfw�̀�
ih]\ijw�uwjfduj̀_uǹ �̀ghf]bj̀hfwuèw �jub� �̀
iudfijfwj]ctef� if_\uwu]dsm� fh̀[̀euctesm�
ghf[hudd�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�@w]\]è]��
�nfhd̀hfwuè]�ijue\uhjesm�[hkgg�bueucfw�w�
fNi�i�TMd��Njhkbjkhu�fbfe]oesm�ijueǹa�>Ni��
�hiefwes]�k_cs�fYfhk\fwuèw�>Ni��
�èe]aesa�jhubj�>Ni��
�f]jf\s�ǹlhfwfa�fYhuYfjb̀�ì[eucfw�̀�ẁ\s�
df\kcwǹ �̀
�Njhkbjkheuw�im]du�fbfe]oefa�ijueǹ �̀SNi�̀�
fiefwes]�k_cs�fYfhk\fwuèw��
�S̀ lhfws]�̀]huhm̀ .̀ 
�hh[uè_uǹw�ǹlhfwsm�c̀e]aesm�jhubjfw��Sel���
�>gguhujkhu�SNi��
�ih̀eǹg�j]mèo]ibfa�ubigckujuǹ �̀SNi��
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ij�gh]gf\uwuj]ct�bul]\hs�fsN�

r]ijubfw�c�c�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-6igfifYefijt�ghfwf\̀jt�̀eijhkd]ejuctes]�
_̀d]h]èw � ìgfct_k]ds]� w� fYcuij̀�
èlfbfddkèbuǹfeesm�j]mefcf[̀a�̀�ìij]d�iww_̀�
�1,-1 [fjfwefijt�if\]aijwfwujt�we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw�
3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�

�hiefws� gfijhf]èw� wfcfbfeef-fgj̀o]ib̀m�
ìij]d�g]h]\uò��@hNi�
�cijfoèb̀�fgj̀o]ibf[f�̀_cko]èw
�ff\kcwǹw� _̀cko]èw� ìjfoèbfw�
uc]bjhfdu[èjesm�wfce�fgj̀o]ibf[f�\̀ugu_feu
�ih̀]dèb̀�fgj̀o]ibf[f�̀_cko]èw�@hNi
� èe]aes]�jhubjs�ǹlhfwsm�@hNi
�@fcfbfeef-fgj̀o]ib̀]� ìij]ds� g]h]\uò�
gc]_̀fmhfeefa�̀�ìemhfeefa�ǹlhfwfa�̀]huhm̀`
�i]hig]bj̀wes]� wfcfbfeef-fgj̀o]ib̀]�
j]c]bfddkèbuǹfees]�ìij]ds�eu�CNs�Mn
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b�l�-d�e� �\fn]ej
bul]\hs�hiB�lN�
dkuesp]w�@�l�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�01,-6 igfifYefijtv� ghfwf\̀jt�
èijhkd]ejuctes]� _̀d]h]èw � ìgfct_k]ds]�w�
fYcuij̀� èlfbfddkèbuǹfeesm�j]mefcf[̀a� �̀
ìij]d�iww_̀��
�1,-3 igfifYefijtv fikq]ijwcwjt�dfejû �
eucu\bk �euijhfabk �h][kc̀hfwbk �fgsjekv�ghfw]hbk�
huYfjfigfifYefij̀ � ìgsjuèw� �̀ i\uok� w�
ubigckujuǹv�iffhk̂]èa �ih]\ijw�̀�fYfhk\fwuèw�
i]j]a�̀�fh[uè_uǹa�iww_̀�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�ih̀eǹgs� \]aijẁw� �̀ muhubj]h̀ij̀b̀�
uc]bjhfwubkkdesm�gh̀Yfhfw�N@T. 
�sc]bjhfwubkkdes]�gh̀Yfhs�N@T�i�kèbuctesd̀�
guhud]jhud̀�bc̀ijhfes �cudgs�Y][kq]a�wfces.
�hifY]eefij̀�jhue_̀ijfhfw�eu�N@T�
�ih̀Yfhs� N@T� i� fjh̀nuj]ctefa�
\̀ll]h]eǹuctefa�ghfwf\̀dfijtv��gf\ẁ êfijtv��
� ǹ _̀o]ib̀]�fiefws�bwuejfwfa�uc]bjhfèb̀�
�dwuejfws]�gh̀Yfhs�N@T�
�ih̀Yfhs� gfckghfwf\èbfwfa� d̀bhf- �̀
fgjfuc]bjhfèb̀��hgjfguhs�
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ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-4 igfifYefijt� d̀]jt� euwsb̀�
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2=DM=>KOTEG�
b�j�e� �\fn]ej

bul]\hs�hiB�lN�?k\sc\̀eu�J�@�

iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd��
�01,-5 igfifYefijt�̀igfct_fwujt�efhduj̀wekv�
�̀ghuwfwkv�\fbkd]ejuǹv �muhubj]hekv�\cw�fYcuij̀�
èlfbfddkèbuǹfeesm�j]mefcf[̀a�̀�ìij]d�iww_̀�
�efhduj̀wes]� ghuwfws]� ubjs� Mfiìaibfa�
n]\]huǹ  ̀� j]mèo]ib̀]� h][cud]ejs �
d]̂\keuhf\es]� �̀ euǹfeuctes]� ijue\uhjs �
h]bfd]e\uǹ �̀ f]̂\keuhf\ef[f� ifv_u�
uc]bjhfiww_̀���
�1,-1 [fjfwefijt�if\]aijwfwujt�we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw�
�1,-5 igfifYefijt�ghfwf\̀jt�huYfjs�gf�
kghuwc]èv�gfjfbud̀�jhul̀bu�eu�i]j̀��
�1,-13 igfifYefijt�fikq]ijwcwjt�gf\[fjfwbk�
j̀gfwsm�j]mèo]ib̀m�ghf]bjfw�eu�hu_c̀oes]�
èlfbfddkèbuǹfees]�fYr]bjs�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�M]bfd]e\uǹ �̀̀�ijue\uhjs�w�fYcuij̀�g]h]\uò�
\ueesm��
�nkebǹfeuctef]� gh]\ijuwc]è]� ìij]ds�
g]h]\uò�\ueesm�
�df\̀hfwuè]�iffYq]èa�i�n]ctv�gfwsp]èw�
w]hefij̀�g]h]\uò.
�hiefws�j]mefcf[̀a�wsifbfibfhfijefa�g]h]\uò�
\ueesm.
�l]mefcf[̀w� �̀ijue\uhjs�bueuctef[f�khfwew�
wsifbfibfhfijefa�g]h]\uò�\ueesm�
�ihfjfbfcs�i]j]wf[f�̀�jhueigfhjef[f�khfwew
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6KMI=�GKJOMKH[�!ub_ud]e

2=DM=>KOTEG�
b�u�e� �\fn]ej�bul]\hs�fsN�

?kbh̀eu�C�@�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�1,-1 Afjfwefijt�if\]aijwfwujt�we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw�
�1,-5 NgfifYefijt� ghfwf\̀jt� huYfjs� gf�
kghuwc]èv�gfjfbud̀�jhul̀bu�eu�i]j̀�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�@w]\]è]
�hbfe]oes]�kijhfaijwu�i]j]a�iww_̀
�hYq̀ ]�gh̀eǹgs��gfijhf]èw�C\̀efa�i]j̀�
uc]bjhfiww_̀�Mn��CNs�Mn�
�ih̀eǹgs�gfijhf]èw��̀�lkebǹfèhfwuèw��
ìij]d�bfddkjuǹ`
�l]mèo]ibf]�fYick̂ ẁuè]�bfddkjuǹfeef[f�
fYfhk\fwuèw
�hiefws�j]fh̀ �̀j]c]jhul̀bu
� Ǹij]ds�ì[euc̀_uǹ �̀w�j]c]bfddkèbuǹwm



� Ǹij]ds�jubjfwfa�i]j]wfa�ìemhfè_uǹ`
�ih̀eǹgs�gfijhf]èw�i]j]a�iww_̀�ic]\kvq][f�
gfbfc]èw
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6KMI=�GKJOMKH[�!ub_ud]e

2=DM=>KOTEG�
ij�gh]gf\uwuj]ct�bul]\hs�fsN�

r]ijubfw�c�c�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�01,-5 igfifYefijt�̀igfct_fwujt�efhduj̀wekv�̀�
ghuwfwkv�\fbkd]ejuǹv �muhubj]hekv�\cw�fYcuij̀�
èlfbfddkèbuǹfeesm�j]mefcf[̀a�̀�ìij]d�iww_̀�
�efhduj̀wes]�ghuwfws]�ubjs�Mfiìaibfa�n]\]huǹ  ̀�
j]mèo]ib̀] h][cud]ejs � d]̂\keuhf\es]� �̀
euǹfeuctes]� ijue\uhjs � h]bfd]e\uǹ �̀
f]̂\keuhf\ef[f�ifv_u�uc]bjhfiww_̀��
�1,-9 kd]è]d�ghfwf\̀jt�huio]js�gf�ghf]bjk�
i]j]a �iffhk̂]èa�̀�ih]\ijw�̀elfbfddkèbuǹa�w�
iffjw]jijẁ �̀ i� j]mèo]ib̀d� _u\uè]d� i�
ìgfct_fwuè]d�bub�ijue\uhjesm�d]jf\fw �gh̀]dfw�̀�
ih]\ijw�uwjfduj̀_uǹ �̀ghf]bj̀hfwuèw �jub� �̀
iudfijfwj]ctef� if_\uwu]dsm� fh̀[̀euctesm�
ghf[hudd�
�1,-15 kd]è]�hu_huYujswujt� �̀flfhdcwjt�
hu_c̀oekv�ghf]bjekv�̀�j]mèo]ibkv�\fbkd]ejuǹv�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�ff\]ct � fgh]\]c]èw� �̀ uhm̀j]bjkhu��
j]c]bfddkèbuǹa
�>c[fh̀jds�lfhd̀hfwuèw� �̀muhubj]h̀ij̀b̀�
bf\fw�w�c̀e]aesm�jhubjum�hNi
�?u_fws]�j]mefcf[̀ �̀fgj̀o]ib̀m�i]j]a
�hgj̀o]ib̀]�kìc̀j]c̀
�hiefwes]�muhubj]h̀ij̀b̀�fgj̀o]ib̀m�ǹlhfwsm�
bueucfw�̀�jhubjfw
� Ǹemhfè_uǹw� w� fgj̀o]ib̀m�
j]c]bfddkèbuǹfeesm�i]jwm
�cej]hl]ais� fgj̀o]ib̀m� ìij]d�
j]c]bfddkèbuǹa
�mghuwc]è]� fgj̀o]ib̀d̀�
j]c]bfddkèbuǹfeesd̀�i]jwd̀
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6KMI=�GKJOMKH[�!_uo]j�i�
fn]ebfa

2=DM=>KOTEG
ij��gh]gf\uwuj]ct�bul]\hs�
hiB�lN�iugu]w�>�?�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-4 igfifYefijtv� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd�
�1,-1 [fjfwefijtv�if\]aijwfwujt�we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw�
�1,-5 igfifYefijt� ghfwf\̀jt� huYfjs� gf�
kghuwc]èv�gfjfbud̀�jhul̀bu�eu�i]j̀�



�1,-7 [fjfwefijt�b�̀_ko]èv�eukoef-j]mèo]ibfa�
èlfhduǹ  ̀�fj]o]ijw]eef[f�̀�_uhkY]̂ef[f�fgsju�gf�
j]duj̀b]�ghf]bju�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�@w]\]è]��hYq̀ ]�gh̀eǹgs�gfijhf]èw�MMNi�̀�
NNi�
�i]h]\uou�N@T�ì[eucfw�gf�MMe��Muio]j�
guhud]jhfw�hu\̀fbueucu�
�hbfe]oef]�fYfhk\fwuè]�MMNi
�ih̀]dfg]h]\uvquw�ugguhujkhu�̀�>nl�MMNi
�Mu\̀fh]c]aes]� c̀è �̀ ghwdfa� ẁ\̀dfij̀ �
fiefws�ghf]bj̀hfwuèw�MMe
�hhỲjs�̀�_fes�fYick̂ ẁuèw��nkebǹ �̀ìij]d�
�̀buo]ijw]ees]�gfbu_uj]c̀�bueucfw�igkjèbfwsm�
c̀èa
�fef[fijueǹfeesa�\fijkg�̀�d]jf\s�hu_\]c]èw�
ì[eucfw
�se]h[]j̀bu�igkjèbfwsm�c̀èa
�>gguhujkhu�_]desm�̀�bfid̀o]ib̀m�ijueǹa
�>ej]ees�̀�jhubjs�\cw�igkjèbfwfa�iww_̀
�Nkq]ijwkvq̀ ]�ìij]ds�bfid̀o]ibfa�iww_̀
�ihf]bj̀hfwuè]�ìij]digkjèbfwfa�iww_̀
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6KMI=�GKJOMKH[�!_uo]j

2=DM=>KOTEG
ij��gh]gf\uwuj]ct�bul]\hs
hiB�lN�iugu]w�>�?�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-4 igfifYefijtv� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd�
�1,-1 [fjfwefijtv�if\]aijwfwujt�we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw�
�1,-5 igfifYefijt� ghfwf\̀jt� huYfjs� gf�
kghuwc]èv�gfjfbud̀�jhul̀bu�eu�i]j̀�
�1,-7 [fjfwefijt�b�̀_ko]èv�eukoef-j]mèo]ibfa�
èlfhduǹ  ̀�fj]o]ijw]eef[f�̀�_uhkY]̂ef[f�fgsju�gf�
j]duj̀b]�ghf]bju��

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�@w]\]è]��hiefwes]�muhubj]h̀ij̀b̀�̀�ijhkbjkhu�
ǹlhfwsm� ẁ\]f̀elfhduǹfeesm� �̀ _wkbfwsm�
ì[eucfw
�ih̀eǹgs�bf\̀hfwuèw�ǹlhfwsm�uk\̀f�̀�ẁ\]f�
ì[eucfw �fY]ig]òwuvq̀ m�̀m�gfd]mfkijfaòwfijt�
gh̀�g]h]\uo]�gf�hu_c̀oesd�bueucud�iww_̀
�Njue\uhjs� îuj̀w� ǹlhfwsm� uk\̀f� �̀
ẁ\]fì[eucfw�
�Njhkbjkhu� ǹlhfwsm� j]c]n]ejhfw� �̀



hu\̀fw]quj]ctesm�ijk\̀a�hu_c̀oef[f�khfwew
�hiefwes]� ẁ\s� j]mefcf[̀o]ib̀m� n]gfo]b�
ghf̀_wf\ijwu�j]c]ẁ_̀feesm�̀�hu\̀fw]quj]ctesm�
ghf[hudd�Xijk\̀aef]�̀�we]ijk\̀aef]�ghf̀_wf\ijwf �
efwfijes]�ghf[hudds
� Ǹij]ds�ǹlhfwf[f�l@-w]quèw
� Ǹij]ds�ǹlhfwf[f�hu\̀fw]quèw
� @̀\s�ǹlhfwfa�ugguhujkhs�̀�fYfhk\fwuèw�\cw�
ghf̀_wf\ijwu�̀�wsgkibu�l@�̀�hu\̀f�ghf[hudd
�ih̀eǹgs �ih]\ijwu� �̀lfhdujs�ǹlhfwfa�
uk\̀fẁ\]f_ug̀ì��
�ffejû�hu\̀fj]c]ẁ_̀feesm�ghf[hudd�
� Ǹij]ds�̀�igfifYs�uhm̀ẁhfwuèw�ǹlhfwfa�
uk\̀f�̀�ẁ\]f�̀elfhduǹ �̀

%��&���
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6KMI=�GKJOMKH[�-_uo]j

2=DM=>KOTEG�
ijuhp̀ a�jh]e]h-gh]gf\uwuj]ct�
fj\]c�VdckY�igfhj̀wesaW
Tuq̀ m̀e�>eujfc̀a�
@cu\̀d̀hfẁo

-0,-6 igfifYefijtv�huYfjujt�w�bfcc]bj̀w] �
jfc]huejef�wfigh̀èduw�ifǹuctes] �ujèo]ib̀] �
bfel]iìfeuctes]�̀�bkctjkhes]�hu_c̀òw�
-0,-7 igfifYefijtv� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
-0,-8igfifYefijtv�̀igfct_fwujt�d]jf\s�̀�ih]\ijwu�
l̀ _̀o]ibfa�bkctjkhs�\cw�fY]ig]o]èw�gfcefn]eefa�
ifǹuctefa�̀�ghfl]iìfeuctefa�\]wj]ctefij̀�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
� hYq]l̀ _̀o]ibuw�gf\[fjfwbu�
� Ngfhj̀wes]�̀[hs��Juijfctesa�j]eèi�
� Ngfhj̀wes]�̀[hs��?uib]jYfc�
� Ngfhj̀wes]�̀[hs��@fc]aYfc�
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6KMI=�GKJOMKH[�_uo]j�i�
fn]ebfa

2=DM=>KOTEG:
b�j�e� �\fn]ej�
bul]\hs�hiB�lN�
B]èifw�B�@�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa

�0,-7 igfifYefijt�b�iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-4 igfifYefijt� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀�ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd�
�1,-1 [fjfwefijt�if\]aijwfwujt�we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw�
�1,-3 igfifYefijt� fikq]ijwcwjt� dfejû �
eucu\bk �euijhfabk �h][kc̀hfwbk �fgsjekv�ghfw]hbk�
huYfjfigfifYefij̀ � ìgsjuèw� �̀ i\uok� w�
ubigckujuǹv�iffhk̂]èa �ih]\ijw�̀�fYfhk\fwuèw�
i]j]a�̀�fh[uè_uǹa�iww_̀�
3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
Thiefwes]�gfewj̀w�̀�j]hd̀es
Tef[̀o]ib̀]�fiefws�Sm�
TN]h̀ �̀cf[̀o]ib̀m�uc]d]ejfw��f è̀d̀_uǹw�
cf[̀o]ib̀m�lkebǹa�
Tm_cs�bfdỲeuǹfeef[f�j̀gu�



T S̀lhfws]�uwjfdujs�
TM][̀ijhs �io]jòb̀�
TǸej]_�ǹlhfwsm�uwjfdujfw�
TNjhkbjkheuw�fh[uè_uǹw�d̀bhfghfn]iifhesm�
ìij]d�
Thh[uè_uǹw�gudwj̀�w�fiN�
Tf b̀hfbfejhfcc]hs�� Njhkbjkhu �
lkebǹfèhfwuè] � ìij]du� bfdue\�� NgfifYs�
u\h]iuǹ �̀�ihf[hudd̀hfwuè]�
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6KMI=�GKJOMKH[-_uo]j

2=DM=>KOTEG:
b�l�d�e� �\fn]ej�bul]\hs�cNl�

a\um̀e�c�e�

ihfn]ii� _̀ko]èw� \̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
-01,-1 igfifYefijtv�gfèdujt�ikqefijt� �̀
_euo]è]� èlfhduǹ �̀w�hu_ẁj̀ �̀ifwh]d]eef[f�
èlfhduǹfeef[f�fYq]ijwu �if_euwujt�fguiefij̀�̀�
k[hf_s �wf_èbuvq̀ ]�w�ujfd�ghfn]ii] �ifYcv\ujt�
fiefwes]�jh]Yfwuèw�̀elfhduǹfeefa�Y]_fguiefij̀ �
w�jfd�òic]�_uq̀ js�[fik\uhijw]eefa�juaes�
-01,-2 igfifYefijtv�h]pujt�ijue\uhjes]�_u\uò�
ghfl]iìfeuctefa� \]wj]ctefij̀� eu� fiefw]�
èlfhduǹfeefa�̀�ỲYc̀f[hul̀o]ibfa�bkctjkhs�i�
gh̀d]e]è]d�̀elfbfddkèbuǹfeesm�j]mefcf[̀a�̀�
i�ko]jfd�fiefwesm�jh]Yfwuèa�̀ elfhduǹfeefa�
Y]_fguiefij̀�
-01,-5 igfifYefijtv�̀igfct_fwujt�efhduj̀wekv�̀�
ghuwfwkv�\fbkd]ejuǹv �muhubj]hekv�\cw�fYcuij̀�
èlfbfddkèbuǹfeesm�j]mefcf[̀a�̀�ìij]d�iww_̀�
�efhduj̀wes]�ghuwfws]�ubjs�Mfiìaibfa�n]\]huǹ  ̀�
j]mèo]ib̀]� h][cud]ejs � d]̂\keuhf\es]� �̀
euǹfeuctes]� ijue\uhjs � h]bfd]e\uǹ �̀
f]̂\keuhf\ef[f�ifv_u�uc]bjhfiww_̀��
-1,-8 kd]è]d� ifỲhujt� �̀ ueuc̀_̀hfwujt�
èlfhduǹv�\cw�lfhd̀hfwuèw�̀imf\esm�\ueesm�
\cw�ghf]bj̀hfwuèw�ih]\ijw�̀�i]j]a�iww_̀�̀ �̀m�
uc]d]ejfw�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�dfdgc]biesa� gf\mf\� b� fY]ig]o]èv�
èlfhduǹfeefa�Y]_fguiefij̀
�buq̀ ju�fj�e]iuebǹfèhfwueef[f�\fijkgu�b�
èlfhduǹ �̀w�bfdgtvj]hesm�ìij]dum�
�dh̀gjf[hul̀o]ib̀]�d]jf\s�_uq̀ js�̀elfhduǹ`
�buq̀ ju�fj�wh]\fefiesm�ghf[hudd�
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6KMI=�GKJOMKH[�-ub_ud]e

2=DM=>KOTEG�\�l�-d�e��
ghfl]iifh�bul]\hs�@f ǹ�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt�b�iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-3 igfifYefijt� wcu\]jt� fiefwesd̀�
d]jf\ud̀ �igfifYud̀� �̀ih]\ijwud̀�gfcko]èw �
mhue]èw �g]h]huYfjb̀�̀elfhduǹ �̀
�01,-4 igfifYefijt� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�



ì c̀g]ebf�A�c� df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd�
�1,-1 [fjfwefijt�if\]aijwfwujt�we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�hYq̀ ]�gh̀eǹgs�hu\̀fiww_̀�
� ǹ _̀bu�uc]bjhfdu[èjesm�wfce
�A]e]huǹw�uc]bjhfdu[èjesm�wfce�
�Muighfijhue]è]� hu\̀fwfce� �̀ \uctefijt�
hu\̀fiww_̀�
� ǹ _̀o]ib̀]� gh̀eǹgs� []e]huǹ �̀ �̀
lfhd̀hfwuèw�hu\̀fì[eucfw�
� ǹ _̀o]ib̀]�ghfn]iis�gh̀]du�hu\̀fì[eucfw�
� ǹ _̀o]ib̀]�gh̀eǹgs�j]c]ẁ\]èw
� @̀\s�ìij]d�hu\̀fiww_̀�

%��&�(&�02.02
0NJK?W�QEDETBNGKF�E�
G?=JOK?KF�KLOEGE

,KHETBNO?K�T=NK?�*)�!144/4
6KMI=�GKJOMKH[�!ub_ud]e

2=DM=>KOTEG�
b�l�-d�e� �\fn]ej�bul]\hs�@f ǹ�

cct̀esm�J�c�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-3 igfifYefijt� wcu\]jt� fiefwesd̀�
d]jf\ud̀ �igfifYud̀� �̀ih]\ijwud̀�gfcko]èw �
mhue]èw �g]h]huYfjb̀�̀elfhduǹ �̀
�01,-4 igfifYefijt� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd�
�1,-1 [fjfwefijt�if\]aijwfwujt�we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
� sc]bjhfdu[èjes]�wfces
� @fcefwuw�fgj̀bu
� dwuejfwuw�fgj̀bu
� Ng]bjhs�̀_cko]èw�̀�gf[cfq]èw
� @_ùdf\]aijẁ]�uc]bjhfdu[èjef[f�gfcw�i�
w]q]ijwfd

%��&�(&�03.01
<DWGE�LMK@M=IIEMK?=JE[

,KHETBNO?K�T=NK?�*)�-
108/3

6KMI=�GKJOMKH[�-_uo]j

2=DM=>KOTEG
b�l�-d�e� �\fn]ej��bul]\hs�cNl�

dfe\hujt]w�@�i�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-3 igfifYefijt� wcu\]jt� fiefwesd̀�
d]jf\ud̀ �igfifYud̀� �̀ih]\ijwud̀�gfcko]èw �
mhue]èw �g]h]huYfjb̀�̀elfhduǹ �̀
�01,-4 igfifYefijt� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�



ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd�
�1,-1 [fjfwefijt�if\]aijwfwujt�we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw.

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�Njhkbjkhs�w_sbu�ghf[hudd̀hfwuèw�Pascal.
�Ahul̀bu��nuacs.
�hiefwes]�uc[fh̀jds�fYhuYfjb̀�\ueesm.
�f]jf\s�wsòic]èa.
�Njhkbjkhs� \ueesm�� Njhkbjkhu� ghf[hudds�
@̀_kuctef]�ghf[hudd̀hfwuè].
�iub]j�duj]duj̀o]ib̀m�wsòic]èa�5,8�0.

%��&�(&�03.02
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6KMI=�GKJOMKH[��_uo]j

2=DM=>KOTEG
b�l�-d�e� \fn]ej�
bul]\hs�cNl�
C_̀e�>�J�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
� 0,-7 igfifYefijt�b�iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
� 01,-4 igfifYefijt� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd�
� 1,-1 [fjfwefijt�if\]aijwfwujt�we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw�
� -1,-5 igfifYefijt�ghfwf\̀jt�huYfjs�gf�
kghuwc]èv�gfjfbud̀�jhul̀bu�eu�i]j̀�
� 1,-7 [fjfwefijt� b� _̀ko]èv� eukoef-
j]mèo]ibfa� èlfhduǹ  ̀� fj]o]ijw]eef[f� �̀
_uhkY]̂ef[f�fgsju�gf�j]duj̀b]�ghf]bju.

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�S]ct�̀�_u\uò�bkhiu
�l]mefcf[̀w�Vdc̀]ej�i]hw]hW
�ih̀bcu\es]�ghfjfbfcs
�>gguhujef-ghf[huddes]�gcujlfhds�i]hw]hfw �̀
huYfòm�ijueǹa
�@sYfh�huǹfeuctef[f�ifijuwu�ghf[huddef[f�
fY]ig]o]èw�>cN
� @̀\s�i]hw]hef[f�ghf[huddef[f�fY]ig]o]èw
�ifhw\fb�kijuefwb̀�i]hw]hef[f�ghf[huddef[f�
fY]ig]o]èw
�Juijhfabu�̀�u\d̀èijh̀hfwuè]�i]j]wsm�hN �
i]j]wsm�i]hẁifw��hY]ig]o]è]�Y]_fguiefij̀
� Ǹij]def]� � �̀ i]hẁief]� ghf[huddef]�
fY]ig]o]è]�i]hw]hfw
�N]j]wf]��̀�gh̀bcu\ef]�ghf[huddef]�fY]ig]o]è]�
huYfòm�ijueǹa
�dc̀]ejibf]�ghf[huddef]�fY]ig]o]è]
� l]mefcf[̀ �̀ gfijhf]èw� huigh]\]c]eesm�
èlfhduǹfeesm�ìij]d�



%��&�(&�04.01
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6KMI=�GKJOMKH[��_uo]j

2=DM=>KOTEG���ij�gh]gf\uwuj]ct�
bul]\hs�hiB�lN��luhuifw�C�N�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-3 igfifYefijt� wcu\]jt� fiefwesd̀�
d]jf\ud̀ �igfifYud̀� �̀ih]\ijwud̀�gfcko]èw �
mhue]èw �g]h]huYfjb̀�̀elfhduǹ �̀
�1,-2 igfifYefijt�fikq]ijwcwjt�gh̀]dbk� �̀
fiwf]è]�wwf\̀df[f�fYfhk\fwuèw�w�iffjw]jijẁ �̀i�
\]aijwkvq̀ d̀�efhduj̀wud̀�
�1,-3 igfifYefijtv�fikq]ijwcwjt��dfejû �
eucu\bk ��euijhfabk ��h][kc̀hfwbk ��fgsjekv��
ghfw]hbk�huYfjfigfifYefij̀ �̀igsjuèw�̀�i\uok�w�
ubigckujuǹv�iffhk̂]èa �ih]\ijw�̀�fYfhk\fwuèw�
i]j]a�̀�fh[uè_uǹa�iww_̀.

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�hYhuYfjbu�̀elfhduǹ �̀w�s@f�
�l]mèo]ib̀]�ih]\ijwu�ifwh]d]eesm�s@f�
�i]h̀l]h̀aes]�kijhfaijwu�s@f�
�@e]pè]�_ugfd̀euvq̀ ]�kijhfaijwu�s@f

%��&�(&�04.02
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6KMI=�GKJOMKH[�!_uo]j

2=DM=>KOTEG�
ij�gh]gf\uwuj]ct�bul]\hs�fsN�

r]ijubfw�c�c�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�01,-4 igfifYefijt� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd�
�01,-5 igfifYefijt�̀igfct_fwujt�efhduj̀wekv�̀�
ghuwfwkv�\fbkd]ejuǹv �muhubj]hekv�\cw�fYcuij̀�
èlfbfddkèbuǹfeesm�j]mefcf[̀a�̀�ìij]d�iww_̀�
�efhduj̀wes]�ghuwfws]�ubjs�Mfiìaibfa�n]\]huǹ  ̀�
j]mèo]ib̀]� h][cud]ejs � d]̂\keuhf\es]� �̀
euǹfeuctes]� ijue\uhjs � h]bfd]e\uǹ �̀
f]̂\keuhf\ef[f�ifv_u�uc]bjhfiww_̀��
�1,-8 kd]è]� ifỲhujt� �̀ ueuc̀_̀hfwujt�
èlfhduǹv�\cw�lfhd̀hfwuèw�̀imf\esm�\ueesm�
\cw�ghf]bj̀hfwuèw�ih]\ijw�̀�i]j]a�iww_̀�̀ �̀m�
uc]d]ejfw�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�ihf[huddu�im]dfj]mèo]ibf[f�df\]c̀hfwuèw�

NI Multisim, NI LabVIEW
�dfejhfctef- _̀d]h̀j]ctes]�gh̀Yfhs
�ff\]c̀hfwuè]� ghfn]iifw� w�
j]c]bfddkèbuǹfeefd� fYfhk\fwuè �̀ eu� Yu_]�
ghf[hudds��3��#A 30!
�ff\]c̀hfwuè]� im]d� �̀ k_cfw�
j]c]bfddkèbuǹfeef[f�fYfhk\fwuèw�eu�Yu_]��
ghf[hudds��3�5PH2GNGI



�ff\]c̀hfwuè]�g]oujesm�gcuj�Ycfbfw�̀�k_cfw�
j]c]bfddkèbuǹfeef[f�fYfhk\fwuèw�eu�Yu_u�
ghf[hudds��3��H2GA.#M&

%��&�(&�05.01
8EQMK?WB�NENOBIW�

M=NLMBABHBJE[�NKK>VBJEF

,KHETBNO?K�T=NK?�*)�!144/4
6KMI=�GKJOMKH[�!ub_ud]e

2=DM=>KOTEG�
b�u�e� �\fn]ej�bul]\hs�fsN�

?kbh̀eu�C�@�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�1,-1 Afjfwefijt�if\]aijwfwujt�we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw�
�1,-5 NgfifYefijt� ghfwf\̀jt� huYfjs� gf�
kghuwc]èv�gfjfbud̀�jhul̀bu�eu�i]j̀�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
� @w]\]è]
� Njhkbjkhu�ǹlhfwsm�ìij]d�huigh]\]c]èw�
iffYq]èa
� ifijhf]è]�ǹlhfwsm�bfddkjuǹfeesm�gfc]a
� Ǹij]ds�ì[euc̀_uǹ �̀̀ �ìemhfè_uǹ �̀�w�
ǹlhfwsm�ìij]dum�huigh]\]c]èw�iffYq]èa
� Nfwh]d]ees]�bfddkjuǹfees]�gcujlfhds

%��&�(&�05.02
3OMPGOPMEMK?=JJWB�G=>BHXJWB�

NENOBIW

,KHETBNO?K�T=NK?�*)�!144/4

6KMI=�GKJOMKH[�!ub_ud]e

2=DM=>KOTEG�
b�j�e� \fn]ej��bul]\hs�fsN�

dkiuab̀e�B�@�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�01,-6igfifYefijt�ghfwf\̀jt�̀eijhkd]ejuctes]�
_̀d]h]èw � ìgfct_k]ds]� w� fYcuij̀�
èlfbfddkèbuǹfeesm�j]mefcf[̀a�̀�ìij]d�iww_̀�
�1,-8 kd]è]d�ifỲhujt� �̀ ueuc̀_̀hfwujt�
èlfhduǹv�\cw�lfhd̀hfwuèw�̀imf\esm�\ueesm�
\cw�ghf]bj̀hfwuèw�ih]\ijw�̀�i]j]a�iww_̀�̀ �̀m�
uc]d]ejfw�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�@w]\]è]�w�ijhkbjkh̀hfwuees]�buY]ctes]�
ìij]ds
�Njhkbjkhu�NdN�̀�]x�fiefwes]�bfdgc]bies]�
fYr]bjs
�Afh̀_fejuctes]�ìdd]jh̀oes]�buY]c̀ � m̀�
bfeijhkbj̀wes]�uc]d]ejs�
�iuhud]jhs�ìdd]jh̀oesm�jhubjfw�g]h]\uò
�c_d]h]è]�fiefwesm�guhud]jhfw�buY]ctesm�
ìij]d
�dfddkjuǹfeef]�fYfhk\fwuè]
�iuhud]jhs�fgj̀o]ib̀m�jhubjfw�g]h]\uò
�hiefws�ghf]bj̀hfwuèw�NdN
�>\d̀èijh̀hfwuè]�NdN

%��&�(&�06.01
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6KMI=�GKJOMKH[�!_uo]j�i�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�1,-5 igfifYefijt� ghfwf\̀jt� huYfjs� gf�
kghuwc]èv�gfjfbud̀�jhul̀bu�eu�i]j̀

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�@w]\]è]



fn]ebfa

2=DM=>KOTEG�ij�gh]gf\uwuj]ct�
bul]\hs�fsN�r]ijubfw�c�c�

�ff\]ct �fgh]\]c]èw� �̀uhm̀j]bjkhu�i]j]a�
\fijkgu
�r h̀fbfgfcfiesa� ghfwf\esa� uYfe]ejib̀a�
\fijkg
�r h̀fbfgfcfiesa�Y]ighfwf\esa�uYfe]ejib̀a�
\fijkg
�cej]hl]ais�i]j]a�\fijkgu
�mghuwc]è]�i]jtv�\fijkgu

%��&�(&�06.02
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6KMI=�GKJOMKH[�!_uo]j�i�
fn]ebfa

2=DM=>KOTEG
b�j�e� �\fn]ej�bul]\hs�fsN�

f è̀eu�C�>�
gh]gf\uwuj]ct�bul]\hs�fsN�

?uhuefwu�C�J�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-5 igfifYefijt�̀igfct_fwujt�efhduj̀wekv�̀�
ghuwfwkv�\fbkd]ejuǹv �muhubj]hekv�\cw�fYcuij̀�
èlfbfddkèbuǹfeesm�j]mefcf[̀a�̀�ìij]d�iww_̀�
�efhduj̀wes]�ghuwfws]�ubjs�Mfiìaibfa�n]\]huǹ  ̀�
j]mèo]ib̀]� h][cud]ejs � d]̂\keuhf\es]� �̀
euǹfeuctes]� ijue\uhjs � h]bfd]e\uǹ �̀
f]̂\keuhf\ef[f�ifv_u�uc]bjhfiww_̀���
�1,-4 kd]è]� ifijuwcwjt� efhduj̀wekv
\fbkd]ejuǹv��̀eijhkbǹ �̀�gf�ubigckujuǹfeef-
j]mèo]ibfdk�fYick̂ ẁuèv�iffhk̂]èa �i]j]a�̀�
fYfhk\fwuèw�iww_̀ �u�jub̂]�gf�ghf[huddud�
ìgsjuèa�
�1,-5 igfifYefijt� ghfwf\̀jt� huYfjs� gf�
kghuwc]èv�gfjfbud̀�jhul̀bu�eu�i]j̀�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
� Ǹij]du�kghuwc]èw�CNs�Mn
�mghuwc]è]�fjbhsjsd̀�ìij]dud̀
�l]mefcf[̀w�;5�
�mghuwc]è]�i]jtv�3-2DM-D2
�mghuwc]è]�w�ih]\]�huigh]\]c]eesm�wsòic]èa
�ih̀d]e]è]�bfen]gǹ �̀;5��\cw�i]j]wf[f�
kghuwc]èw
�Nfwh]d]ees]� d]jf\s� kghuwc]èw� w�
j]c]bfddkèbuǹwm
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6KMI=�GKJOMKH[�!ub_ud]e

2=DM=>KOTEGE�
ij��gh]gf\uwuj]ctbul]\hs�fsN�

Aècfd]\fw�C�c�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-5 igfifYefijt�̀igfct_fwujt�efhduj̀wekv�̀�
ghuwfwkv�\fbkd]ejuǹv �muhubj]hekv�\cw�fYcuij̀�
èlfbfddkèbuǹfeesm�j]mefcf[̀a�̀�ìij]d�iww_̀�
�efhduj̀wes]�ghuwfws]�ubjs�Mfiìaibfa�n]\]huǹ  ̀�
j]mèo]ib̀]� h][cud]ejs � d]̂\keuhf\es]� �̀
euǹfeuctes]� ijue\uhjs � h]bfd]e\uǹ �̀
f]̂\keuhf\ef[f�ifv_u�uc]bjhfiww_̀��
�1,-7 [fjfwefijt�b�̀_ko]èv�eukoef-j]mèo]ibfa�
èlfhduǹ  ̀�fj]o]ijw]eef[f�̀�_uhkY]̂ef[f�fgsju�gf�
j]duj̀b]�ghf]bju�



�1,-9 kd]è]�ghfwf\̀jt�huio]js�gf�ghf]bjk�
i]j]a �iffhk̂]èa�̀�ih]\ijw�̀elfbfddkèbuǹa�w�
iffjw]jijẁ �̀ i� j]mèo]ib̀d� _u\uè]d� i�
ìgfct_fwuè]d�bub�ijue\uhjesm�d]jf\fw �gh̀]dfw�̀�
ih]\ijw�uwjfduj̀_uǹ �̀ghf]bj̀hfwuèw �jub� �̀
iudfijfwj]ctef� if_\uwu]dsm� fh̀[̀euctesm�
ghf[hudd�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�hiefws�ǹlhfwsm�j]mefcf[̀a
�l]c]bfddkèbuǹfees]�ìij]ds�NSc��:/2�
�nkebǹfeuctes]�df\kc̀�i]j]a�:/2
�lfgfcf[̀w�̀�uhm̀j]bjkhu�:/2
�>gguhujkhu�j]c]bfddkèbuǹfeesm�i]j]a�:/2
�mghuwc]è]�i]jtv�:/2

%��&�(&�07.02
0NJK?W�QPJGSEKJEMK?=JE[�
IPHXOENBM?ENJWR�NBOBF

,KHETBNO?K�T=NK?�*)�!144/4

6KMI=�GKJOMKH[�!ub_ud]e

2=DM=>KOTEG
b�j�e� �\fn]ej�bul]\hs�fsN�

Nuc̀lfw�c�c�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 NgfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�1,-1 Afjfwefijt�if\]aijwfwujt�we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�@w]\]è]
� S̀ lhfwuw�i]jt�i�̀ej][huǹ]a�fYick̂ ẁuèw
�ifewj̀]�i]j]a�iww_̀�ic]\kvq][f�gfbfc]èw
�lhul̀b�i]j̀��1�
�duo]ijwf�g]h]\uò�h]ò�w�gub]jesm�i]jwm
�dfen]gǹw�:.E2N4G2%)��hY_fh�ghfjfbfcfw
�dfen]gǹw�35:
�@h]d]eeuw�̀�ouijfjeuw�ìemhfè_uǹw�w�i]jwm�

NGN
%��&�(&�08.01

6EDETBNGEB�KNJK?W�LBMBA=TE�
EJQKMI=SEE�LK�&0-3

,KHETBNO?K�T=NK?�*)�!108/3

6KMI=�GKJOMKH[�!_uo]j�i�
fn]ebfa

2=DM=>KOTEG�
ij��gh]gf\uwuj]ctbul]\hs�fsN�

Aècfd]\fw�C�c�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�1,-1 [fjfwefijt�if\]aijwfwujt�we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw�
�1,-9 kd]è]�ghfwf\̀jt�huio]js�gf�ghf]bjk�
i]j]a �iffhk̂]èa�̀�ih]\ijw�̀elfbfddkèbuǹa�w�
iffjw]jijẁ �̀ i� j]mèo]ib̀d� _u\uè]d� i�
ìgfct_fwuè]d�bub�ijue\uhjesm�d]jf\fw �gh̀]dfw�̀�
ih]\ijw�uwjfduj̀_uǹ �̀ghf]bj̀hfwuèw �jub� �̀
iudfijfwj]ctef� if_\uwu]dsm� fh̀[̀euctesm�
ghf[hudd��

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�@w]\]è]
�@fcfbfeef-fgj̀o]ib̀]� ìij]ds� g]h]\uò�
�@hNi�
� ǹ _̀o]ib̀]�fiefws�iw]ju



�hgj̀o]ibf]�wfcfbef��h@�
�hiefws�j]fh̀ �̀g]h]\uò�gf�h@
�iuhud]jhs�g]h]\uò�h@
�hgj̀o]ib̀]�buY]c̀��hd�
�ihf]bj̀hfwuè] ��ijhf̀j]ctijwf�̀�j]mèo]ibuw�
ubigckujuǹw�@hei

%��&�(&�08.02
0NJK?W�NBOB?WR�OBRJKHK@EF�?�
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NENOBI=R�E�NBM?EN=R

,KHETBNO?K�T=NK?�*)�!108/3

6KMI=�GKJOMKH[�!_uo]j�i�
fn]ebfa

2=DM=>KOTEG�
b�j�e� �\fn]ej�
bul]\hs�hiB�lN
?k\sc\̀eu�J�@�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt�b�iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-4 igfifYefijt� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd��
�01,-5 igfifYefijt�̀igfct_fwujt�efhduj̀wekv�
�̀ghuwfwkv�\fbkd]ejuǹv �muhubj]hekv�\cw�fYcuij̀�
èlfbfddkèbuǹfeesm�j]mefcf[̀a�̀�ìij]d�iww_̀�

(efhduj̀wes]�ghuwfws]�ubjs�Mfiìaibfa�n]\]huǹ  ̀�
j]mèo]ib̀]� h][cud]ejs � d]̂\keuhf\es]� �̀
euǹfeuctes]� ijue\uhjs � h]bfd]e\uǹ �̀
f]̂\keuhf\ef[f�ifv_u�uc]bjhfiww_̀���
�1,-1 [fjfwefijt�if\]aijwfwujt�we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw�
�1,-5 igfifYefijt�ghfwf\̀jt�huYfjs�gf�
kghuwc]èv�gfjfbud̀�jhul̀bu�eu�i]j̀��
�1,-13 igfifYefijt�fikq]ijwcwjt�gf\[fjfwbk�
j̀gfwsm�j]mèo]ib̀m�ghf]bjfw�eu�hu_c̀oes]�
èlfbfddkèbuǹfees]�fYr]bjs

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�ihfjfbfcs�̀ �ijue\uhjs��Njue\uhj̀_̀hkvq̀ ]�
fh[uè_uǹ �̀
�df\̀hfwuè]�\ueesm�\cw�wsifbfibfhfijesm�
i]hẁifw�g]h]\uò�\ueesm�
�fkctj̀gc]bìhfwuè]� \ueesm�� l]mefcf[̀ �̀�
dkctj̀gc]bìhfwuèw��w�ifwh]d]eesm�i]hẁium�cN�
�Nh]\s�g]h]\uò�\cw�wsifbfibfhfijesm�i]j]wsm�
j]mefcf[̀a�
�Njhkbjkh̀hfwuees]�buY]ctes]�ìij]ds�
�lfgfcf[̀ �̀i]j]wsm�ìij]d�̀�d]jf\s�\fijkgu�w�
bueuc�
�l]mefcf[̀ �̀gub]jefa�bfddkjuǹ �̀ �̀iww_t�
i][d]ejfw�i]j]a�
�l]mefcf[̀ �̀gfic]\e]a�d̀c̀�w�i]hẁium�iww_̀�
�Ng]ǹl̀buǹ �̀l̀ _̀o]ibf[f�̀�bueuctef[f�khfwew�
df\]c̀�h:3��ff\]ct��3CCC�
�l]mefcf[̀w�02)DM-D2�
�hifY]eefij̀��h]uc̀_uǹw�j]mefcf[̀a������
@uN]������ @uN]���� 1A#ND� 02)DM-D2�� N]hẁi�



MetroEthernet.
�N]j]ws]�ghfjfbfcs��lNM�3M�̀�df\]ct�cej]he]j�
�ihfYc]du� kghuwc]èw� w� i]hẁium� iww_̀��
>hm̀j]bjkhu�ghfjfbfcfw�kghuwc]èw�
�ih̀eǹgs�duhphkj̀_uǹ`

%��&�(&�09.01
(KLKHJEOBHXJWB�M=DABHW�

OBKMEE�SBLBF

,KHETBNO?K�T=NK?�*)��
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6KMI=�GKJOMKH[�ub_ud]e

2=DM=>KOTEGE
\�j�e� �ghfl]iifh�bul]\hs�hiB�

lN�Bfhfìeib̀a�e�A� �

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ` �̀
iudffYhu_fwuèv�
�01,-6 igfifYefijt� ghfwf\̀jt�
èijhkd]ejuctes]� _̀d]h]èw � ìgfct_k]ds]�w�
fYcuij̀� èlfbfddkèbuǹfeesm�j]mefcf[̀a� �̀
ìij]d�iww_̀�
�1,-3 igfifYefijt� fikq]ijwcwjt� dfejû �
eucu\bk �euijhfabk �h][kc̀hfwbk �fgsjekv�ghfw]hbk�
huYfjfigfifYefij̀ � ìgsjuèw� �̀ i\uok� w�
ubigckujuǹv�iffhk̂]èa �ih]\ijw�̀�fYfhk\fwuèw�
i]j]a�̀�fh[uè_uǹa�iww_̀

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�@h]d]ees]�d]jf\s�ueuc̀_u�n]g]a��i]h]mf\es]�
ghfn]iis�
�J]c̀e]aes]� n]g̀� gh̀� [uhdfèo]ibfd�
wf_\]aijẁ �̀
�hYhujeuw� iww_t� w� uc]bjh̀o]ib̀m� n]gwm��
>wjf[]e]hujfhs�
�>bj̀wes]�n]g̀�
�dfhh]bj̀hkvq̀ ]�n]g̀�
�Nfwh]d]eeuw�j]fh̀w�l̀ctjhfw�
�S]g̀�i�\̀ibh]jesd̀�ì[eucud̀�

%��&�(&�09.02
3ENOBIW�I=NNK?K@K�
K>NHPCE?=JE[

,KHETBNO?K�T=NK?�*)��
144/4

6KMI=�GKJOMKH[��ub_ud]e

2=DM=>KOTEGE
ij��gh]gf\uwuj]ct��

bul]\hs�cNl�ifw]\u�l�@�

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-3 igfifYefijt� wcu\]jt� fiefwesd̀�
d]jf\ud̀ �igfifYud̀� �̀ih]\ijwud̀�gfcko]èw �
mhue]èw �g]h]huYfjb̀�̀elfhduǹ �̀
�01,-4 igfifYefijt� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd�
�1,-5 igfifYefijtv�ghfwf\̀jt�huYfjs�gf�
kghuwc]èv�gfjfbud̀�jhul̀bu�eu�i]j̀�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�ff\]c̀�ìij]d�duiifwf[f�fYick̂ ẁuèw��
�ifjfb̀�ifYsj̀a��
�fuhbfwib̀]�ickouaes]�ghfn]iis��
� Ǹij]ds�duiifwf[f�fYick̂ ẁuèw�i�fjbu_ud̀��



�hYick̂ ẁuè]�w�id]pueesm�ìij]dum��
� Ǹij]ds�duiifwf[f�fYick̂ ẁuèw�i�f̂ \̀uè]d��
� Ǹij]ds� duiifwf[f� fYick̂ ẁuèw� i�
gh̀fh̀j]jud̀��
�fef[flu_fws]� ìij]ds� duiifwf[f�
fYick̂ ẁuèw��
�Njuj̀ij̀o]ibf]� df\]c̀hfwuè]� ìij]d�
duiifwf[f�fYick̂ ẁuèw�

%��&����5�
5TB>J=[�LM=GOEG=��LM=GOEG=�LK�

LKHPTBJEZ�LBM?ETJWR�
LMKQBNNEKJ=HXJWR�PIBJEF�E�
J=?WGK? �?�OKI�TENHB�

LBM?ETJWR�PIBJEF�E�J=?WGK?�
J=PTJK-ENNHBAK?=OBHXNGKF�

AB[OBHXJKNOE�

,KHETBNO?K�T=NK?�*)�-
108/3

6KMI=�GKJOMKH[�-_uo]j�i�
fn]ebfa

2=DM=>KOTEGE
ijuhp̀ a�gh]gf\uwuj]ct
bul]\hs�fsN�
Aècfdx\fw�C�c

ihfn]ii� _̀ko]èw� \̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
�h,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�
�01,-3 igfifYefijtv� wcu\]jt� fiefwesd̀�
d]jf\ud̀ �igfifYud̀� �̀ih]\ijwud̀�gfcko]èw �
mhue]èw �g]h]huYfjb̀ èlfhduǹ ;̀
1,-1 [fjfwefijt� if\]aijwfwujt� we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�ceijhkbjû�gf�j]mèb]�Y]_fguiefij̀�̀�fmhue]�
jhk\u �ijû h̀fwbu�
�beubfdijwf�i�bul]\hfa
�MuYfju�w�cuYfhujfh̀wm�bul]\hs��hY_fhef]�
_eubfdijwf�i�fYfhk\fwuè]d��hYfYq]è]�_euèa�gf�
j]fh̀ �̀̀_ko]eesm�\̀iǹgc̀e��NYfh�duj]h̀ucu�gf�
j]d]�̀iic]\fwuèw
�MuYfju�w�cuYfhujfh̀wm�bul]\hs��ih̀fYh]j]è]�
g]hẁoesm� euwsbfw� ghfl̀cubj̀o]ibf[f�
fYick̂ ẁuèw� � èlfbfddkèbuǹfeef[f�
fYfhk\fwuèw��NYfh�̀�fYhuYfjbu�duj]h̀ucu�gf�j]d]�
ìic]\fwuèw�
�hlfhdc]è]�fjo]ju�gf�ghubj̀b] �flfhdc]è]�
\e]wèbfw�

%��&����1�
1MKED?KANO?BJJ=[�LM=GOEG=�
�LM=GOEG=�LK�LKHPTBJEZ�
LMKQBNNEKJ=HXJWR�PIBJEF�E�
KLWO=�LMKQBNNEKJ=HXJKF�
AB[OBHXJKNOE �?�OKI�TENHB�
OBRJKHK@ETBNG=[��LM=GOEG=

,KHETBNO?K�T=NK?�*)�-
216/6

6KMI=�GKJOMKH[�-_uo]j�i�
fn]ebfa

2=DM=>KOTEGE
ijuhp̀ a�gh]gf\uwuj]ct
bul]\hs�fsN�
Aècfdx\fw�C�c

ihfn]ii� _̀ko]èw� \̀iǹgc̀es� eughuwc]e� eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa

-0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�

-01,-6 igfifYefijtv�ghfwf\̀jt�̀eijhkd]ejuctes]�
_̀d]h]èw � ìgfct_k]ds]� w� fYcuij̀�
èlfbfddkèbuǹfeesm�j]mefcf[̀a�̀�ìij]d�iww_̀
-1,-2 igfifYefijtv�fikq]ijwcwjt�gh̀]dbk� �̀
fiwf]è]�wwf\̀df[f�fYfhk\fwuèw�w�iffjw]jijẁ �̀i�
\]aijwkvq̀ d̀�efhduj̀wud̀

-1,-15 kd]è]d� hu_huYujswujt� �̀ flfhdcwjt�
hu_c̀oekv�ghf]bjekv�̀�j]mèo]ibkv�\fbkd]ejuǹv

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�hYq]]�_eubfdijwf�i�gh]\gh̀wj̀]d �̀_ko]è]�
ijhkbjkhs
�hY_fhef]�_eubfdijwf�i�j]c]bfddkèbuǹfeesd�
fYfhk\fwuè]d� �dup̀ eud̀ � d]muè_dud̀ �
èijhkd]ejfd� gh̀� wsgfce]è �̀ ijhf̀j]ctef-



dfejûesm�huYfj�
�MuYfju�w�c̀e]aef-ugguhjefd�n]m]��c̀e]aef-
ugguhjefd�_uc]���ih̀fYh]j]è]�euwsbfw�j]mèo]ibfa�
ubigckujuǹ  ̀�ghfl̀cubj̀o]ibf[f�fYick̂ ẁuèw��
j]c]bfddkèbuǹfeef[f� fYfhk\fwuèw�
fYfhk\fwuèw���MuYfju�eu�c̀e]aefd�kouijb] �
ghf̀_wf\ijwf�ijhf̀j]ctef-dfejûesm�̀�uwuh̀aef-
wfiijuefẁj]ctesm�huYfj�
�MuYfju�w�c̀e]aef-ugguhjefd�n]m]��c̀e]aef-
ugguhjefd�_uc]���ih̀fYh]j]è]�euwsbfw�ghfw]\]èw�
_̀d]h]èa�eu�fYfhk\fwuè �̀��MuYfju�eu�c̀e]aefd�
kouijb] �̀ _d]h]è]�fiefwesm�guhud]jhfw�c̀èa�
iww_̀ � c̀e]aes]� _̀d]h]èw � ifijuwc]è]�
j]mèo]ib̀m�\fbkd]ejfw�
�hlfhdc]è]�fjo]ju�gf�ghubj̀b] �flfhdc]è]�
\e]wèbfw�

%��&��	�1�
1MBAAELHKIJ=[�LM=GOEG=
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216/6

6KMI=�GKJOMKH[�-_uo]j�i�
fn]ebfa

2=DM=>KOTEGE
ijuhp̀ a�gh]gf\uwuj]ct
bul]\hs�fsN�
Aècfdx\fw�C�c

ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa

-0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�

-1,-7 [fjfwefijtv��b�� _̀ko]èv��eukoef-
j]mèo]ibfa��̀ elfhduǹ  ̀��fj]o]ijw]eef[f��̀ ��
_uhkY]̂ef[f�fgsju�gf�j]duj̀b]�ghf]bju�

-1,-8 kd]è]d� ifỲhujt� �̀ ueuc̀_̀hfwujt�
èlfhduǹv�\cw�lfhd̀hfwuèw�̀imf\esm�\ueesm�
\cw�ghf]bj̀hfwuèw�ih]\ijw�̀�i]j]a�iww_̀�̀ �̀m�
uc]d]ejfw�

-1,-9 kd]è]d�ghfwf\̀jt�huio]js�gf��ghf]bjk�
i]j]a �iffhk̂]èa�̀�ih]\ijw��̀elfbfddkèbuǹa�w�
iffjw]jijẁ �̀i��j]mèo]ib̀d��_u\uè]d�i�
ìgfct_fwuè]d��bub��ijue\uhjesm�d]jf\fw �gh̀]dfw�
�̀ih]\ijw�uwjfduj̀_uǹ �̀ghf]bj̀hfwuèw �jub�̀ �
iudfijfwj]ctef� if_\uwu]dsm� fh̀[̀euctesm�
ghf[hudd�

-1,-15 kd]è]d�hu_huYujswujt� �̀flfhdcwjt�
hu_c̀oekv�ghf]bjekv�̀�j]mèo]ibkv�\fbkd]ejuǹv�

3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�ihfmf̂\]è]�̀ eijhkbjûu�eu�huYfo]d�d]ij]�
ghubj̀bueju
�NYfh�j]fh]j̀o]ibf[f�duj]h̀ucu�gf�j]duj̀b]�
@dM��>euc̀_�̀�fYhuYfjbu�ifYhueef[f�duj]h̀ucu�
�NYfh�j]fh]j̀o]ibf[f�duj]h̀ucu�gf�j]duj̀b]�
@dM��>euc̀_�̀�fYhuYfjbu�ifYhueef[f�duj]h̀ucu�
�c_ko]è]�fYfhk\fwuèw �huiidujh̀wu]df[f�w�
buo]ijw]�h]p]èa�@dM �̀_ko]è]�gcuefw�jhuii�̀�
i]j]a �̀_ko]è]�uc]d]ejfw�i]j]a �h]uc̀_k]dsm�w�@dM��
c_ko]è]� ghf[huddesm� ih]\ijw� huio]ju �
ghf]bj̀hfwuèw � _̀d]h]èw�gf�j]duj̀b]�@dM��
JuhuYfjbu�̀ccvijhuj̀wef[f�duj]h̀ucu �[hul̀o]ib̀m�
uc]d]ejfw�@dM��Mu_huYfjbu�fiefwesm�im]d��i]j]a �
Ycfbfw �uc]d]ejfw �kijhfaijw��w�iffjw]jijẁ �̀i�j]dfa�



@dM��ihubj̀o]ibuw�h]uc̀_uǹw�h]p]èa�@dM��
ihfw]\]è]�j]ijfwsm�ghfw]hfb�ghf[huddef[f�bf\u�
�gh̀� hu_huYfjb]� ghf[huddef[f� fY]ig]o]èw� �
fYhuYfjbu� duj]h̀ucfw� i� ìgfct_fwuè]d�
ig]ǹuc̀_̀hfwueesm� ghf[huddesm� gub]jfw��
ff\]c̀hfwuè]�hu_huYfjueesm�im]d
�ihfw]\]è]�e]fYmf\̀dsm�huio]jfw�gf�j]duj̀b]�
@dM��ihfw]hbu�huio]jfw �ghfw]\]è]�e]fYmf\̀dsm�
_̀d]h]èa � ]ic̀� ujf� gh]\kidfjh]ef� j]dfa��
ihubj̀o]ibuw� h]uc̀_uǹw� h]p]èa� @dM��
hbfeouj]cteuw� fjcu\bu� ghf[huddef[f� bf\u �
fYhuYfjbu� duj]h̀ucfw� i� ìgfct_fwuè]d�
ig]ǹuc̀_̀hfwueesm� ghf[huddesm� gub]jfw �
lfhd̀hfwuè]�[fjfwf[f�ghf[huddef[f�ghf\kbju��gh̀�
hu_huYfjb]�ghf[huddef[f�fY]ig]o]èw���M]uc̀_uǹw�
hu_huYfjueesm� im]d� kijhfaijw � ]ic̀� ujf�
gh]\kidfjh]ef� _u\uè]d� c̀̀� j]dfa� @dM��
hlfhdc]è]�duj]h̀ucfw�@dM�w�iffjw]jijẁ �̀i�
jh]Yfwuèwd̀� gf� flfhdc]èv� wsgkibesm�
bwuc̀l̀buǹfeesm�huYfj �w�ẁ\]�fjo]ju�gf�
gh]\\̀gcfdefa�ghubj̀b]
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bul]\hs�fsN
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ihfn]ii� _̀ko]èw�\̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa

-0,-1 igfifYefijtv� ìgfct_fwujt� fiefws�
l̀cfiflib̀m� _euèa� \cw� lfhd̀hfwuèw�
d̀hfwf__h]eo]ibfa�gf_̀ǹ ;̀

-0,-2XigfifYefijt�ueuc̀_̀hfwujt�fiefwes]�ujugs�
�̀_ubfefd]hefij̀�̀ijfh̀o]ibf[f�hu_ẁj̀w��fYq]ijwu�
\cw�lfhd̀hfwuèw�[hû\ueibfa�gf_̀ǹ �̀
0,-3 igfifYefijtv� ìgfct_fwujt� fiefws�
ubfefd̀o]ib̀m� _euèa� w� hu_c̀oesm� il]hum�
\]wj]ctefij̀�

-0,-4 igfifYefijtv� ìgfct_fwujt� fiefws��
ghuwfwsm�_euèa�w��hu_c̀oesm��il]hum��\]wj]ctefij̀�

-0,-5 igfifYefijtv�b�bfddkèbuǹ �̀w�kijefa�̀�
g̀itd]eefa�lfhdum�eu�hkiibfd�̀ �̀ efijhueefd�
w_sbum�\cw�h]p]èw�_u\uo�d]̂c̀oefijef[f� �̀
d]̂bkctjkhef[f�w_ùdf\]aijẁw�

-0,-6 igfifYefijtv�huYfjujt�w bfcc]bj̀w] �
jfc]huejef�wfigh̀èduw�ifǹuctes] �ujèo]ib̀] �
bfel]iìfeuctes]�̀�bkctjkhes]�hu_c̀òw�

-0,-7 igfifYefijt� b� iudffh[uè_uǹ �̀ �̀
iudffYhu_fwuèv�

-0,-8 igfifYefijtv� ìgfct_fwujt�d]jf\s� �̀
ih]\ijwu�l̀ _̀o]ibfa�bkctjkhs�\cw�fY]ig]o]èw�
gfcefn]eefa� ifǹuctefa� �̀ ghfl]iìfeuctefa�
\]wj]ctefij̀��

-0,-9 [fjfwefijtv�gfct_fwujtiw�fiefwesd̀�
d]jf\ud̀�_uq̀ js�ghf̀_wf\ijw]eef[f�g]hifeucu�̀�
eui]c]èw�fj�wf_df̂esm�gfic]\ijẁa�uwuh̀a �
bujuijhfl �ij̀m̀aesm�Y]\ijẁa�

-01,-1 igfifYefijtv�gfèdujt�ikqefijt� �̀



_euo]è]� èlfhduǹ �̀w�hu_ẁj̀ �̀ifwh]d]eef[f�
èlfhduǹfeef[f�fYq]ijwu �if_euwujt�fguiefij̀�̀�
k[hf_s �wf_èbuvq̀ ]�w�ujfd�ghfn]ii] �ifYcv\ujt�
fiefwes]�jh]Yfwuèw�̀elfhduǹfeefa�Y]_fguiefij̀ �
w�jfd�òic]�_uq̀ js�[fik\uhijw]eefa�juaes�

- 01,-2 igfifYefijtv��h]pujt��ijue\uhjes]��
_u\uò��ghfl]iìfeuctefa��\]wj]ctefij̀��eu��fiefw]��
èlfhduǹfeefa�̀�ỲYc̀f[hul̀o]ibfa�bkctjkhs�i�
gh̀d]e]è]d�̀elfbfddkèbuǹfeesm�j]mefcf[̀a�̀�
i�ko]jfd�fiefwesm�jh]Yfwuèa�̀ elfhduǹfeefa�
Y]_fguiefij̀�

-01,-3 igfifYefijtv� wcu\]jt� fiefwesd̀�
d]jf\ud̀ �igfifYud̀� �̀ih]\ijwud̀�gfcko]èw �
mhue]èw �g]h]huYfjb̀�̀elfhduǹ �̀

-01,-4 igfifYefijt� d̀]jt� euwsb̀�
iudfijfwj]ctefa�huYfjs�eu�bfdgtvj]h]� �̀w�
bfdgtvj]hesm�i]jwm �fikq]ijwcwjt�bfdgtvj]hef]�
df\]c̀hfwuè]�kijhfaijw �ìij]d�̀ �ghfn]iifw�i�
ìgfct_fwuè]d�kèw]hiuctesm�gub]jfw�gh̀bcu\esm�
bfdgtvj]hesm�ghf[hudd�

-01,-5 igfifYefijtv�̀igfct_fwujt�efhduj̀wekv�
�̀ghuwfwkv�\fbkd]ejuǹv �muhubj]hekv�\cw�fYcuij̀�
èlfbfddkèbuǹfeesm�j]mefcf[̀a�̀�ìij]d�iww_̀�
�efhduj̀wes]�ghuwfws]�ubjs�Mfiìaibfa�n]\]huǹ  ̀�
j]mèo]ib̀]� h][cud]ejs � d]̂\keuhf\es]� �̀
euǹfeuctes]� ijue\uhjs � h]bfd]e\uǹ �̀
f]̂\keuhf\ef[f�ifv_u�uc]bjhfiww_̀��

-01,-6 fYcu\ujt� igfifYefijtv� ghfwf\̀jt�
èijhkd]ejuctes]� _̀d]h]èw � ìgfct_k]ds]�w�
fYcuij̀� èlfbfddkèbuǹfeesm�j]mefcf[̀a� �̀
ìij]d�iww_̀�
01,-7 [fjfwefijtv�b�bfejhfcv�ifYcv\]èw�̀�
fY]ig]o]èv�ubfcf[̀o]ibfa�Y]_fguiefij̀�

-1,-1 [fjfwefijt� if\]aijwfwujt� we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw�

-1,-2 igfifYefijtv�fikq]ijwcwjt�gh̀]dbk� �̀
fiwf]è]�wwf\̀df[f�fYfhk\fwuèw�w�iffjw]jijẁ �̀i�
\]aijwkvq̀ d̀�efhduj̀wud̀�

-1,-3 igfifYefijtv� fikq]ijwcwjt� dfejû ��
eucu\bk �euijhfabk �h][kc̀hfwbk �fgsjekv��ghfw]hbk�
huYfjfigfifYefij̀ � ìgsjuèw� �̀ i\uok� w�
ubigckujuǹv�iffhk̂]èa �ih]\ijw�̀�fYfhk\fwuèw�
i]j]a�̀�fh[uè_uǹa�iww_̀�

-1,-4 kd]è]d� ifijuwcwjt� efhduj̀wekv�
\fbkd]ejuǹv��̀eijhkbǹ �̀�gf�ubigckujuǹfeef-
j]mèo]ibfdk�fYick̂ ẁuèv�iffhk̂]èa �i]j]a�̀�
fYfhk\fwuèw�iww_̀ �u�jub̂]�gf�ghf[huddud�
ìgsjuèa�
-1,-5 igfifYefijtv�ghfwf\̀jt� huYfjs�gf�
kghuwc]èv�gfjfbud̀�jhul̀bu�eu�i]j̀�

-1,-6 kd]è]d�fh[uè_fwswujt�̀�fikq]ijwcwjt�
ìij]dkd]hfgh̀wj̀a�gf�fmhue]�jhk\u�̀�j]mèb]�



Y]_fguiefij̀�w�ghfn]ii]�ubigckujuǹ  ̀�j]mèo]ibf[f�
fYick̂ ẁuèw�̀ �h]dfeju�j]c]bfddkèbuǹfeef[f�
fYfhk\fwuèw�

-1,-7 [fjfwefijtv� b� _̀ko]èv� eukoef-
j]mèo]ibfa� èlfhduǹ  ̀� fj]o]ijw]eef[f� �̀�
_uhkY]̂ef[f�fgsju�gf�j]duj̀b]ghf]bju�

-1,-8 kd]è]d� ifỲhujt� �̀ ueuc̀_̀hfwujt�
èlfhduǹv�\cw�lfhd̀hfwuèw�̀imf\esm�\ueesm�
\cw�ghf]bj̀hfwuèw�ih]\ijw�̀�i]j]a�iww_̀�̀ �̀m�
uc]d]ejfw�

-1,-9 kd]è]d��ghfwf\̀jt��huio]js��gf��ghf]bjk��
i]j]a ��iffhk̂]èa��̀��ih]\ijw��̀elfbfddkèbuǹa��w��
iffjw]jijẁ �̀i�j]mèo]ib̀d��_u\uè]d��i��
ìgfct_fwuè]d��bub��ijue\uhjesm��d]jf\fw ��gh̀]dfw��
�̀ih]\ijw�uwjfduj̀_uǹ �̀ghf]bj̀hfwuèw �jub�̀ �
iudfijfwj]ctef� if_\uwu]dsm� fh̀[̀euctesm�
ghf[hudd�

-1,-10 igfifYefijtv�b�hu_huYfjb]�ghf]bjefa�̀�
huYfo]a�j]mèo]ibfa�\fbkd]ejuǹ  ̀�flfhdc]èv�
_ubfeo]eesm�ghf]bjef-bfeijhkbjfhib̀m�huYfj�w�
iffjw]jijẁ �̀i�efhdud̀�̀�ijue\uhjud̀�

-1,-11 kd]è]d�ghfwf\̀jt�j]mèbf-ubfefd̀o]ibf]�
fYfiefwuè]�ghf]bjesm�huio]jfw�i�̀igfct_fwuè]d�
ifwh]d]eesm�gf\mf\fw�̀�d]jf\fw�

-1,-12 [fjfwefijtv�b�bfejhfcv�iffjw]jijẁw�
hu_huYujswu]dsm� ghf]bjfw� �̀ j]mèo]ibfa�
\fbkd]ejuǹ �̀ijue\uhjud �j]mèo]ib̀d�kicfẁwd�̀�
\hk[̀d�efhduj̀wesd�\fbkd]ejud�

-1,-13 igfifYefijtv�fikq]ijwcwjt�gf\[fjfwbk�
j̀gfwsm�j]mèo]ib̀m�ghf]bjfw�eu�hu_c̀oes]�
èlfbfddkèbuǹfees]�fYr]bjs�
-1,-14kd]è]d�fikq]ijwcwjt�g]hẁoesa�bfejhfct�
iffjw]jijẁw� hu_huYujswu]dsm� ghf]bjfw� �̀
j]mèo]ibfa� \fbkd]ejuǹ �̀ euǹfeuctesd� �̀
d]̂\keuhf\esd� ijue\uhjud� �̀ j]mèo]ib̀d�
h][cud]ejud�

-1,-15 kd]è]d�hu_huYujswujt� �̀flfhdcwjt�
hu_c̀oekv�ghf]bjekv�̀�j]mèo]ibkv�\fbkd]ejuǹv�
3KABMC=JEB�AENSELHEJW��KNJK?JWB�M=DABHW�
�hgj̀o]ib̀]�ìij]ds�g]h]\uò�̀�fgj̀o]ib̀]�i]j̀�
�fef[fbueuctes]� j]c]bfddkèbuǹfees]�
ìij]ds�
�Jughuwcwvq̀ ]�ih]\s�uc]bjhfiww_̀�
�N]j]ws]�j]mefcf[̀ �̀wsifbfibfhfijefa�g]h]\uò�
\ueesm�
� N]j̀�iww_̀�̀�ìij]ds�bfddkjuǹ �̀
�Ngkjèbfwuw�̀��hu\̀fh]c]aeuw�iww_t ��ǹlhfwf]�
j]c]hu\̀fw]què]
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ihfn]ii� _̀ko]èw� \̀iǹgc̀es�eughuwc]e�eu�
lfhd̀hfwuè]�ic]\kvq̀ m�bfdg]j]eǹa
-1,-1 [fjfwefijt� if\]aijwfwujt� we]\h]èv�
g]hig]bj̀wesm�j]mefcf[̀a�̀�ijue\uhjfw�




