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TUVWXYZ[\]^_`\Yaa`bc d^Z e]fg^_ hib j\aa\gZ^i kZ` lmn gopk \_ qar Yrst uvwi^_x xZ^ y\w_ Zk

e^i_[^ip^wi _Yi \Yz {| gopk hib e\wig\a` pbkk`r e]Z^g^_ Za` x^k_\}w ^`u\ zf_zk\] ab

p]Zk\a}wvx]Z}w \]a xZ^ g]^Z}w^ ~`i^}p^ kZ` x^i y\w_ �Y z\wi^_r �Z_ e]Yg wZ_ Y_x �Yif}p _\}w

�^_^xZg [^iYia\}w` ]\Y` �^}w_^i x^i g^k^Z__f`�Zg^_ Uig\_Za\`Zb_ �`kbaz\Zi Z_ x^i

�}b_bk�T]\aa hib j\aa\gZ^i ^Z_^ �ix^iuvikY_gt xZ^ x^i �ZipY_g [b_ n�m pg TU� ^_`ahiZ}w`t ^Z_

e]Yg _\}w �bh^_w\g^_ �mm pg Y_x ^Z_ e]Yg _\}w �\]\g\ fd^i |mm pgr �Z^a^ xi^Z ~`vx`^ a`^w^_

d^ZahZ^]w\z` zfi xZ^ �Z^]^t xZ^ �Ypf_z`Zg kZ` �\Yx\kb`Zb_ \_g^z]bg^_ u^ix^_ p�__^_r �Zkk`

k\_t gibd g^a}wv`�`t ^Z_^_ xYi}wa}w_Z``]Z}w^_ TUV�WXYZ[\]^_`^��Yaa`bc hib e]Ygh\aa\gZ^i d^Z

x^_ _^Y^_ �\Yx\kb`Zb_�e]fg^_ qhib �Z}w`Y_gs [b_ lmm pg \_t ab xfiz`^ \]]^Z_ xZ^ �_`a}w^ZxY_gt

�\Yx\kb`Zb_ xZ^ �Yav`�]Z}w^_ ~`\i`� Y_x �\_x^i^}w`^ ^Z_�YivYk^_t ^Z_^_ �Yav`�]Z}w^_ y^Z`i\g

�Yi �ix^iuvikY_g [^iYia\}w^_t x^i x^k �Yaa`bc [b_ nnlrmmm ` TUV ^_`ahiZ}w`r

�Z^a^ �\w]^_ kfaa^_ _\`fi]Z}w ^Z_g^bix_^` u^ix^_�

�Z]] k\_ g^kvc x^_ j\iZa^i �]Zk\�Z^]^_ xZ^ �ix^iuvikY_g \Yz x^Y`]Z}w Y_`^i l�T d^gi^_�^_t Yk

xZ^ a}w]Zkka`^_ �]Zk\a}wvx^_ �Y [^iwZ_x^i_t a`^w` hib �^_a}w ^Z_ yYxg^` zfi a^Z_^ g\_�^

�^d^_a�^Z` [b_ u^_Zg^i \]a nmm ` TU� Y_x u^_Zg \_ \_x^i^_ �i^Zdw\Yag\a^_ �Yi �^izfgY_gr �_

�^Y`a}w]\_x a`bc^_ uZi hib �^_a}w �������� Zk �Yi}wa}w_Z`` nm ` TU� \Yar

�_x^ia \]a d^Zk �^ip^wi \k �ixdbx^_ a^w^_ uZi Z_ x^i �Yz` \Y}w Z_ z^i_^i^i �YpY_z` p^Z_^

p]Zk\zi^Y_x]Z}w^_ ��g]Z}wp^Z`^_ x^a �i\_ahbi`a [b_ �^_a}w^_k\aa^_r

�Zi [bk �]Zk\� Y_x �ku^]`df_x_Za ~`Y``g\i` q��~st [bk �T� �^ip^wia}]Yd �^Y`a}w]\_x

�i^Za[^id\_x ~`Y``g\i`t x^k y��� yY_x zfi �ku^]` Y_x �\`Yia}wY`� �i^Za[^id\_x ~`Y``g\i`

Y_x x^i ~}wY`�g^k^Z_a}w\z` eZ]x^i dZ``^_ ~Z^ x^aw\]d Yk xZ^ y^\_`ubi`Y_g zb]g^_x^i ei\g^_�

nrs �Z^ [^i`ivg` ^a aZ}w kZ` x^_ �Z^]^_ ^Z_^a gif_^_ �^ip^wiakZ_Za`^ia Y_x ^Z_^i [b_ ^Z_^k

gif_^_ �Z_Za`^ihivaZx^_`^_ g^zfwi`^_ �\_x^ai^gZ^iY_gt uZ^ kZ` x^_ [�]p^ii^}w`]Z}w

[^idZ_x]Z}w^_ �]Zk\�Z^]^_ [b_ j\iZat x\aa xZ^ �^a}wvz`azfwiY_g x^a ~`Y``g\i`^i

e]Ygw\z^_a u^Z`^iwZ_ \Yz �\}wa`Yk Z_ x^_ j\aa\gZ^i�\w]^_ d^Zk p]Zk\a}wvx]Z}w^_

�Yz`[^ip^wi a^`�`�

lrs �^i \Ya x^k �YzaZ}w`ai\` w\` x^i �Yau^Z`Y_g [b_ ~`\i`� Y_x �\_x^i^}w`^_ \_ xZ^

e]Ygg^a^]]a}w\z` �\Yx\kb`Zb_ �Yg^a`Zkk`�

{rs �^}w`z^i`Zg^_ xZ^ �Yau^Z`Y_g x^a e]Yg\_g^db`a Y_x xZ^ x\wZ_`^ia`^w^_x^

�\}wa`Ykaa`i\`^gZ^ x^a e]Ygw\z^_a Y_x x^aa^_ �^uZ__a`i^d^_ x^_ �Yav`�]Z}w^_ y^Z`i\g

�Yi �ix^iuvikY_gt x^i \]]^Z_ d^Z x^i �Yau^Z`Y_g x^a e]Yg\_g^db`a xYi}w �\Yx\kb`Zb_

\Yz fd^i nmmrmmm ` TUV�WXYZ[\]^_`^ hib �\wi g^a}wv`�` uZix�

�rs �Yix^ d^Z xZ^a^i �_`a}w^ZxY_g �uZa}w^_ x^k �_ahiY}w Y_d^gi^_�`^i Z_xZ[ZxY^]]^i

�bdZ]Z`v` Y_x x^i �^uZ__^iu\i`Y_g ^Z_^a �Zi`a}w\z`ad^`iZ^da ^Z_^ia^Z`a Y_x x^_

�^_a}w^_i^}w`^_ \Yz �^d^_ Y_x ei^Zw^Z` q�i`r {st �Zg^_`Yk q�i`r n�st �bw]z\wi` q�i`r l s

g^kvc x^i \]]g^k^Z_^_ �ip]viY_g x^i �^_a}w^_i^}w`^ x^i �� \dg^ubg^_� �Z^a^

�^_a}w^_i^}w`^ u^ix^_ [b_ ^Z_^k Y_g^di^ka` [bi\_a}wi^Z`^_x^_ �]Zk\u\_x^] kZ`

Zkk^i k^wi �¡`i^ku^``^i^i^Zg_Zaa^_t ^Z_^k xi\a`Za}w^_ �^^i^aahZ^g^]\_a`Z^g ^`}r

k\aaZ[ d^xibw`r �Yix^ ¢lrl x^a �iY_xg^a^`�^a d^\}w`^`� £�^x^i w\` x\a �^}w` \Yz

�^d^_ Y_x p�ih^i]Z}w^ �_[^ia^wi`w^Z`r¤

 rs ¥\]`^_ ~Z^ p]Zk\_^Y`i\]^_ �Yz`[^ip^wi Z_ \da^wd\i^i �^Z` Z_ _^__^_au^i`^k �kz\_g zfi

k�g]Z}w� �^__ ¦\� uZ^ uZix x\a Ykg^a^`�`� �^__ _^Z_� �Z^ ub]]^_ ~Z^ xZ^

�]Zk\a}wY`��Z^]^ x\__ ^ii^Z}w^_�

|rs �Z^ d^Yi`^Z]^_ ~Z^ xZ^ �YauZipY_g x^i kZ` x^k �\}wa`Ykaa}wYd \k e]Ygw\z^_

[^idY_x^_^_ �Yav`�]Z}w^_ �kZaaZb_^_ [b_ �vikt e^Z_a`\Ydt �]`i\z^Z_a`\Ydt ~`Z}pb¡Zx^_t



^`}r \Yz xZ^ y^ubw_^i§Z__^_ x^i \_gi^_�^_x^_ Ui`^� �Z^a^ Ykz\aa^_ _^d^_ x^_

�ZipY_g^_ x^i e]fg^ \Y}w xZ^ �_z\wi`^_ ¨ bz` a}wb_ \k zifw^_ �big^_r

�rs �^i \_g^a`i^d`^ £�\}wa`Ykaz]Ygw\z^_¤ uZix Z_ \da^wd\i^i �^Z` \Y}w d\Y]Z}w \_ a^Z_^

�i^_�^_ a`bc^_r �\__ zfi xZ^ �YpY_z` ^Z_ �\h\�Z`v`a\Yad\Y x^a ~`Y``g\i`^i e]Ygw\z^_at

Z_ad^ab_x^i^ ^Z_^ �iu^Z`^iY_g bx^i ^Z_ �^Yd\Y [b_ ~`\i`� Y_x �\_x^d\w_^_t

\Yag^a}w]baa^_ u^ix^_� �Z^ a^w^_ ~Z^ x\a \]a �YzaZ}w`ai\`a[biaZ`�^_x^i x^i

e]Ygw\z^_g^a^]]a}w\z` ~`Y``g\i`t uZ^ \]a gif_^i �^ip^wiakZ_Za`^i�

©rs ~b]]`^ x^i �YzaZ}w`ai\` x^i e]Ygw\z^_g^a^]]a}w\z` ~`Y``g\i` _Z}w` x^Y`]Z}w �i^_�^_ x^a

�\}wa`Yka d^Z x^_ e]Ygg\a`�\w]^_ Y_x x^i �_�\w] [b_ ~`\i`a Y_x �\_xY_g^_ [big^d^_t

xZ^ j\aa\gZ^i�\w] �Y_v}wa` \Yz x^k x^i�^Z`Zg^_ ~`\_x ^Z_ziZ^i^_ Y_x Z_ x^_ pbkk^_x^_

�\wi^_ ^Z_^_ \_ x^_ �izbix^i_Zaa^_ x^a �]Zk\a}wY`�^a biZ^_`Z^i`^_ ~}wiYkhzY_gapYiat

^Z_^ £~}wYdYkp^wi¤ ^Z_]^Z`^_�

�Z` zi^Y_x]Z}w^_ �ifc^_t

�Z^`^i y\i^Zat TwiZa`bhw �Z_pt ~`^zz^_ ~Z^g^]t T]\iZaa\ ~^Z`�

ª«¬­®¯°±­²®³«¯®´

zfi x\a µ¶· q�]Zk\� Y_x �ku^]`df_x_Za ~`Y``g\i`s� Dieter Bareis 

zfi x^_ ¸¹º q�^ip^wia}]Yd �^Y`a}w]\_xs �i^Za[^id\_x ~`Y``g\i` ^r�r� TwiZa`bhw �Z_p

zfi xZ^ ·°±»³¼½¯¾¯¿«¬°±²À³ Á¿ÂÃ¯® ¯Ä¸Ä´ ~`^zz^_ ~Z^g^]

zfi x^_ Å¶Æºt �i^Za[^id\_x ~`Y``g\i`� T]\iZaa\ ~^Z`�
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