
���������
	������������������	����! "��#$�&%�	('*)�+,�*-/.0�����213./�!�4.0�$ ��5.

687�9;:"<>=@?BADCFE8GIH@=KJLGMGONQPSRUTSRU9>J;V"PUW
X$Y[Z0\^]`_ba$ced"fhg^i"fji[k`kml"n"\"a�op]�q>a$c[r�a�\sgti"fugti"fviwk`k`l

g`f*x�yLcwzpr
own!z>osZ�{5\}|h~���\t]w\`|�X�\`���eX�\wz>~�X�� X ⊂ R
d � o (X∗)∗ {�\^]�X�\}��q;Y;]`_b{��

conv(X ∪ {0}) f ��iL�
i"f*x�yLcwzpr
own0z>o C = C∗ Z�{
Y;]`_�r�o>��a"�`n�y�a���z C � o���q>c^]��5o>X$Y � o>a�X�\wr
y[\^]wYFy[\`��|ho
� o � r���o>a�o>��]�Z�\"�>Y[r
y���f �viL�

� f*x�][cwzb�eo n � � ob�>oby�]�{5\^]"~hX�_�r
cwyw\^]�������n$z>o � o � ~�����Z�{�\�a�|�\`��z>o>X��0Z�{5\"����Ywq>�0Z0\[��;Y[r�ywob��n�cw|ho�z>Ywa�X$Y�q*r
_>���mr�\ � � ob�>obyDZ�\��;Y[r�o>y,X�ob\`� � c[��� � owf"x�yLcwzbr�own�z>o�y�a���zyLcwz>a�� 3 q�X�~�����|hq>o�Z�{�\wr�X�\`��r�Z����h�ey[\`��nIZ$cwyB]� �o>��� n � � ob�>o>y�|�q>o¡Z�{5\wr
X�\w��r� o>a�X�\`��Z������Dyw\w��f � � �
¢ f*£&\�a x ]Myw\`Xm]`o¥¤"X��*�eX�\wz>~�X�_ C ⊆ R

2 X$c[qb]`ob�eoM¦5§`¨@©
¦pªD«w¬®$¯°n±Z�\`y���a x /∈
conv(C\{x}) ntc2¦5§b²$³LU³L´Lµw$¶Ln;Z�\`y���a·o¥¤�~ � r�� � o3Z������DyLc p r�c[yw\^][Y�ntz>o p∩C =
{x} c C |�obz>���>ob|¸Y�] � o>a�X��eqDZ�\`|�\`{5\^]"~hX¹��{��bo>X������ºZ��5���Dyw\`� p f�»�c � a�_pr
o2]{�\^]�~�X�_3Z����hy�|¸cwa¡yw\`Xm]wop¤"X����DX�\`zb~�Xm� C � ��\"a�ob� x ∈ C nLymr
o>{�� � o&op¤�r�{�o>�eYw|hX��¼ncw|�o½X�o¡o¥¤"Z0\`X�\t][cwX"�`f � � �

d"f*¾�\`yLcwzpr
own¿zbo¹yLcwz>a��ÀZ0\`|u��r
\`Z P ⊂ R
d � o¹yw\w|��D\`�ÀZ�{5\ � o>y[�>��X�_ � c[yw�>��\ k �{�\`qb�e_b{�X��b��\�Z�{
c;]�~�a�o>|�X��>��\ � ~h�eZ�|�op¤"�À]

R
n nÁZ�{5\�]���\�a�X$Y k, n f�Â@Ã�\`|h�e\w�Z�{�\ � o>yw�b��{�\`qb���D���DoÄqb\`��{
c[q>o>X�� π q·Z�{�\ � r
\w{��

R
n X$cFZ�\"a�Z�{�\ � r
\`{ M ∼= R

d

]�X�\`��obX���]
R

n r
cwyw\^]`�[n�z>o�Z�{�\,yLcwzba�� x ∈ R
n � o�]wo>ymr
\w{ π(x)− x y[\`|��2�2X$c

M fvÅ � ¢ �

Æ X�ÇK\`{��ecw�bo½\e�p]"~h�>obX��/X$cw|ho>q>X�obr
o�X$c·È�É�É�ÊÁË5Ì�ÌLÍ�ÎLÏ¿Ð@Ï�Ñ�Ñ3Ð�Ò^Ó�ÔUÕ�Ð�ÒLÖ�Ì[Í�×�Ø

g


