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h`g*u�vLclwxr
pln!w>pyZ�z5\|{~}���\t]l\`{�Xo\`���eX�\lw>}�X�� X ⊂ R
d � p (X∗)∗ z�\^]�X�\|��q;Y;]`_bz��

conv(X ∪ {0}) g ��dL�
d"g*u�vLclwxr
pln0w>p C = C∗ Zoz
Y;]`_�r�p>��a"�`n�v�ao��w C � p���q>c^]��5p>X$Y � p>aoX�\lr
v[\^]lYFv[\`��{~p
� p � r���p>aop>��]�Z�\"�>Y[r
v���g �jdL�

� g*u�][clwb�ep n � � pb�>pbv�]�z5\^]"}~X�_�r
clvl\^]�������n$w>p � p � }�����Zoz�\�a�{�\`�ow>p>Xo�0Z�z5\"����Ylq>�0Z0\[��;Y[r�vlpb�sn�cl{~p�w>Yla�X$Y�q*r
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X�\l�or� p>a�Xo\`�sZo�����Dvl\l��g � � �
f�g*¡&\�a x ]Mvl\`X�]`p£¢"X��*�eX�\lw>}�Xo_ C ⊆ R

2 X$c[qb]`pb�epM¤5¥`¦@§
¤x¨D©lª¬«$®n¯Z�\`v���a x /∈
conv(C\{x}) ntc2¤5¥b°$±L«U±L²L³l«$´Ln;Z�\`v���aµp£¢o} � r�� � p3Zo�����DvLc p r�c[vl\^][Yontw>p p∩C =
{x} c C {�pbw>���>pb{¶Y�] � p>aoX��eqDZ�\`{�\`z5\^]"}~X·��z��bp>Xo�����¸Z��5���Dvl\`� p g�¹�c � a�_xr
p2]z�\^]�}�X�_3Z����~v�{¶cla vl\`X�]lpx¢"X����DX�\`wb}�X�� C � ��\"a�pb� x ∈ C nLv�r
p>z�� � p&px¢�r�z�p>�eYl{~X��ºncl{�p»Xop p£¢"Z0\`Xo\t][clX"�`g � � �

¼ g*½�\`vLclwxr
pln¾wbp·vLclw>ao�¿Z0\`{i��r
\`Z P ⊂ R
d � p·vl\l{��D\`�¿Z�z5\ � p>v[�>��X�_ � c[vl�>�o\ k �z�\`qb�e_bz�X��b��\�Z�z
c;]�}�aop>{�Xo�>��\ � }~�eZo{�px¢"�¿]

R
n nÀZ�z5\�]���\�a�X$Y k, n g�Á@Â�\`{~�e\l�Z�z�\ � p>vl�b��z�\`qb���D���DpÃqb\`��z
c[q>p>Xo� π qµZ�z�\ � r
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n X$cFZ�\"a�Zoz�\ � r
\`z M ∼= R
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clvl\^]`�[n�w>p�Z�z�\,vLclwba�� x ∈ R
n � p�]lp>v�r
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