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M�N�OIPRQ=SUT

❚ VXW4Y[Z]\ ^�_4`/a Z bcY[dfehgRikj4\ i4e[e[df\ ikj/l
❚ VXW4mn^�W4`/o4p qr\ Z]s�Y[Z Z=e[dtZ=`�o4^Rl
❚ uk`/bwv�Y[ir^�`/a Z=b<Y/dfe�x4eyoki4^RY[a e[l
❚ uk`/bw\ ^c_tg�q4\ a a e[dfe[i4Z]a df`4sz`[Z=W4e[d�g�i4j4\ ike�e[d{\ i4j4l
❚ VXW4mnok^Re�_4`4a Z b<Y/dfe[l
❚ |~}4}4d{`[Y/vCW4e[^cZ=`�^R`/a Z=bcY[dfe�^�Y�a e[Z m-�
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❚ _4`4a Z bcY[dfe�}4d{`��	e[vCZ�s�Y[ikY[j4e[s�e[i4ZR�
❚ �Rd{`[j4d{Y[s�s�\ i4jrq4`/i4e�x4mne[ikj/\ ike�e/df^k�
❚ �Rd{`[j4d{Y[s�s�\ i4jrq4`/i4e�x4mnY[ikm'`/i4e��
❚ |�^Rm'^�Z e[s�Y[Z=\ v�Y[}4}4d{`[Y/v�WrZ=`�Z=W4e�Y�ikY[p m'^R\ ^R�Aq4e�^�\ j4i4�
\ sy}4p e[s�e[i4Z Y[Z=\ `/irY[i4qrs�Y[\ i4Z e[i4Y[i4vCe�`/a�^R`/a Z b<Y[d{e��'�{� ������/� �	�[� �	 ��]¡�¢ £ ¤=¤=��  ¥�£�¦f�[£�¦ � §��� 	¨ � ��©�ª �/¨	¨   ª ��©c«�¨   ¬�ª �[£ ¢ £ ©�¥ � 
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❚ _4`4a Z bcY[dfe�\ ^cY�vC`/s�}/`4i4e[i4Z]`/aAs�Y[i4mn^�m'^�Z e[s�^k�
❚ g�i4j4\ i4e[e/df^cY[d{eyd{e[^�}/`/i4^�\ x4p e�a `/dtZ Wkeyx4e/W4Y[¶'\ `/o4d·`[a�Z=W4e
^�m'^�Z e[s�^�Z Wke�myq/e[^�\ j4it�

❚ g�i4j4\ i4e[e/df^cY[d{eyd{e[^�}/`/i4^�\ x4p e�a `/dtZ Wke[\ d·q4e[^R\ j4i4^��-d{e[j/Y[d{q4p e[^R^
`4aAW4`/b¸a p Y[bce�qUZ W4e[\ d·Z `/`/p ^cs�Y[mnx4e��

❚ _4`4a Z bcY[dfe�^�m'^�Z e[s�^�v�Y[irx4e�¹4o4\ Z=e�v�`/s�}4p e[º-�
❚ »6Y[qr^R`/a Z=bcY[dfe�vCY�iU¼'\ p pf�

October 29, 2002 Engineering 6101: Software Safety 5

½¿¾ �ÀQ S�OÁO~�ÃÂ�T�Ä � O~T

VXe�q4`[ikÅ Z]¼6ik`/b¸W4`4b¸Z `�e/i4^Ro4d{e�Z W4Y[Z]^R`4a Z b<Y/dfe�\ ^�^RY[a e/�-^�`�\ Z
^�W4`/o4p q�i4`4Z�x4e�o4^�e�qU\ ir^Rm�^RZ=e�s�^cb<Wke�d{e�\ Z=^ca Y[\ p o4dfe�s�\ j4W4Z]x/e
q4Y[i4j4e[df`4o4^4�
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Æ ���ÈÇ � Sµ���U�[O~� �U� T�Ä�T�ÉÀS�� � �/TU�

❚ Ê%Wke�d{Y[vCËfÌ4Í
❙ Î�ÏCÐ Ñ Ò-ÓRÔ Õ+Ö�ÏR×CÑ Ô ÏkØ Ø ÕRÙ�×�ÚCÖ'Ø Õ�ÓRÔkÛIÕ�ÙCÜ Ö�Ü ×CÕIÙ�ÕRÝ�Ü Ö	Õ4Þ
❙ ß{Ü Ø Ø ÕRÙ+à{ÕRÝ�ÕRÔ Ó4Ø=á�ÕRÏ�á%Ø ÕIÙ�ÚCÕIÑ Ï+à{Ï�Ð Ñ ÒAÓ�Ô ÕIâ�ÚCã�à6Þ

❚ |~\ dfx4o4^�|~ä/Ì4å
❙ æ ç�Ø è·â�è·Ò-Ü Ô ÕRéRákØ Ó�×�Õ4Þ
❙ ê'Ô ÓRà{ëCÕ�à�ëCÓ�Ý�ÕIâ�ÕRÕ�×�ÓRÑ Ñ Ô Ü âCÚCÑ Õ�Ù�Ñ Ï�àfÏ�Ð Ñ Ò-Ó�Ô ÕIÕ�Ô Ô Ï�Ô à6Þ

❚ ìkY[dfp \ i4j4Z `/iÀí/o4vCp e�Y[dî�Rp Y/i4Z
❙ ê'Ï�×�Ñ Ô ÏkØ ÓR×CÙ à{ÓRÐ ÕRÑ è·à{è�àfÑ ÕRÛIàAâCÓ�à�Õ�Ù�ÏR×�à�Ï�Ð Ñ ÒAÓ�Ô ÕkÞ
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ð �ÀP Tµ����ñò��³µ´�NUO~T � �óQ S�ÂÁQ � � �nO~T � �

❚ ô~`4i4Z df`4p
❙ õ[Ó�Ö	ë�Ü ×CÕIÖ�Ï�×CÑ Ô ÏkØ
❙ öCØ Õ�Ö�Ñ Ô Ü Ö�Ó4Ø=á�Ï�Ò-ÕRÔkà{è�à{Ñ ÕRÛIà

❚ _4ok}/}4`4dfZ]a `/dtWko4syY/ir`/}4e[dfY[Z=\ `/i4^
❙ ÷�Ü ÓRã�×CÏ�à{Ñ Ü Ö]ÕRø�Ú�Ü á�ÛIÕR×CÑ
❙ ù'Ü ÔkÑ Ô ÓRÐ Ð Ü Ö]Ö�ÏR×CÑ Ô ÏkØ
❙ ÷�ÓRÑ Ó+àfè�à{Ñ Õ�ÛIà

❚ ìke[^�\ j/iUúüû]Y[i4oka Y[vCZ o4d{\ i4j
❙ ê'ù-÷+à�è�à{Ñ Õ�ÛIà
❙ ÷�ÕRàfÜ ãC×�Ö�Ó/Ø Ö�ÚkØ ÓRÑ Ü Ï�×Cà
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❚ í4`4i4Ëf}4W4m�^R\ vCY[p]ìkY[i4j4e[df^
❙ ý=Ô Ü Ý�ÓRÖ�è·þ áCÕ�Ô à�ÏR×CÓ4Ø=ÿnÖ�ÏCÔ á�Ï�Ô ÓRÑ Õ��
❙ Î�ÕRÖ�ÚCÔ Ü Ñ è
❙ ç Ü ×CÓ�×CÖ�Ü Ó4Ø=à{è�àfÑ ÕRÛIà

❚ �+Z=W4e[dt}4\ Z=a Y[p p ^
❙ �%Ý�Õ�Ô � Ô Õ4Ø Ü ÓR×CÖ�Õ�� �%Ý�ÕRÔ � Ö�Ï�×�Ð Ü Ù�ÕR×CÖ�Õ
❙ � ×�Ð Ï�Ô Û+Ó�Ñ Ü Ï�×�ÏRÝ�Õ�Ô�Ø Ï�ÓRÙ
❙ � ×�ÓRá�áCÔ Ï�á�Ô Ü ÓRÑ Õ·Ü ×CÐ Ï�Ô ÛIÓ�Ñ Ü Ï�×�á�Ô ÕRà{ÕR×CÑ ÓRÑ Ü Ï�×
❙ �6Ô Ü Ý�Ü ÓkØ Ü 	fÜ ×Cã
� Ö�ÏCÛ·á%Ø Ü Ö�ÓRÑ Ü ×Cã+ëCÚCÛIÓ�×�Ô Ï%Ø ÕRà
❙ �RÜ Ù�Ü ×�ã�Ð Ó�Ü Ø ÚCÔ ÕRà

ð �ÀP Tµ����ñò��³µ´�NUO~T � �óQ S�ÂÁQ � � �nO~T � �
�[Ç��US�O�����
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Æ ��� Q � ���U�[O~� ��� TÃÂÁQ=���[T � T�S�O%�

❚ í4`�ikY�Z=o4d{Y[p/\ i4Z=e�d{i4Y[p/x4`/oki4q4Y[df\ e[^
❙ �	ÕRø�ÚCÜ Ô Õ�à�à{á�ÕRÖ�Ü Ó4Ø=à���Ü Ø Ø à�Ñ Ï�Ö�ë�Ï�Ï�à{ÕIÙ�ÕRà{Ü ã�×CàCÞ
❙ ê'Ï�ÛIá�Ï�×CÕ�×CÑ à�Ö�Ó�×�Ü ×�Ñ ÕRÔ ÓRÖ�Ñ/Ü ×�ÛIÓ�×Cè·Ò-ÓRè�à6Þ
❙ ÷�ÕRàfÜ ãC×�Ü àA×CÏ�Ñ/Õ�Ý�Ü Ù�ÕR×�Ñ/Ð Ô Ï�Û�Ü Û+á4Ø ÕRÛIÕ�×CÑ ÓRÑ Ü Ï�×%Þ

❚ ��Z Å ^�i4`/Z]v�`/i4^�Z=dfo4vCZ e[qra df`4szs�Y[Z e[df\ Y[p ^�Z=W4Y[Z]`[x4e/mn}4W4m'^R\ vCY[p
p Y[b<^4�
❙ � ×�Ñ ÕRÔ áCÏkØ ÓRÑ Ü Ï�×�Ü àAÔ ÓRÔ Õ4Ø ètÝ�Ó4Ø Ü Ù4Þ
❙ ÷�Ü Ð Ð Ü Ö�Ú%Ø Ñ4Ñ Ï+â�ÚCÜ Ø Ù+Ü ×�à{Ó�Ð Õ�Ñ ètÛ+Ó�Ô ã�Ü ×Cà6Þ
❙ Î�ÕR×Cà{Ü Ñ Ü Ý�ÕIÑ Ï+ÛIÜ ×CÏRÔkÕRÔ Ô Ï�Ô àCÞ
❙ ÷�Ï�Õ�à{×�� Ñ/Ò-ÕRÓRÔ4ÏCÚ�Ñ/Ï�Ôkâ�Ô ÕRÓ��/Þ
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Æ ��� Q � ���U�[O~� ��� TÃÂÁQ=���[T � T�S�O%�
�[Ç��US�O�����

❚ �R`/^�^R\ x4p ey\ i4Z=e�dfY/vCZ \ `/i4^�b<\ Z=Wr`/Z=W4e[dt^Rm�^RZ e/sy^�Y[dfe�e�^�^�e�ikZ \ Y�p p m
\ i4a \ ik\ Z e��

❚ �~e/dfmnx4df\ Z=Z p e��
❚ � g�Y[^Rm�Å[Z `�vCW4Y[ikj/e��
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½ ��� � SUO � ��T�� �U���h���[O%� ��� T

❚ ô~Y/irq4`�Z W4\ ikj/^�Z=W4Y[Z]v�Y[i�� Z]x/e�q/`/ike�b<\ Z WU`/Z W4e/dtZ e/v�W4ik`[p `/j/mA�
❚ |~p p `/b<^�dfe[p Y/Z \ ¶'e[p mne/Y�^�mn\ ikv�dfe/Y�^�e[^c\ irY�vCvCo4d{Y�vCm-�
❚ »6e[Z Z=e[dt\ ika `/dfs�Y[Z=\ `/irq4\ ^R}4p Y[m'^4�
❚ ìk`/e[^�i�� Z�bce[Y[dt`/okZR�
❚ g�Y[^R\ e[dtZ=`�v�WkY�ikj/e[�Ae[^R}4e[vC\ Y[p p mn\ a�Z W4e[d{eyY/dfe�s�o4p Z=\ }4p e
\ i4^RZ=Y[p p Y[Z \ `/i4^4�

❚ ô~Y/iro4^�eyvCW4e/Y�}4�-s�Y�^�^RË{}4df`4q/okv�e[qrW4Y[dfq4bcY[dfe��
❚ _4s�Y�p p e[dC�
❚ �t^Re[^cp e[^�^ce[i4e[d{j/m-�
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½ ´U´ � � � Ç � T�� O%�µ���U�[O~� �U� Tµ� � �[TUO ¯

❚  �e[p \ Y[x4\ p \ Z=m
❙ � ×�Ö�Ô ÕRÓ�à�Ü ×Cã+à{ÓRÐ Õ�Ñ è·Ô ÕRø�ÚCÜ Ô Õ�àAÜ ×CÖ�Ô ÕRÓRà{Ü ×Cã�Ô Õ/Ø Ü ÓRâ�Ü Ø Ü Ñ è·Ï�Ð[à{Ï�Ð Ñ ÒAÓ�Ô Õ4Þ
❙ öfÝ�Ó4Ø Ú�ÓRÑ Ü ×Cã�àfÓRÐ ÕRÑ ètÏ�Ð[à{è�à�Ñ ÕRÛhÛIÕRÓR×�à�ÕRà{Ñ Ü ÛIÓRÑ Ü ×Cã�Ñ ëCÕIÔ Õ/Ø Ü ÓRâ�Ü Ø Ü Ñ è[Þ

❚  �\ j4`/o4d
❙ Î�ÓRÐ ÕRÑ è·Ô ÕRø�ÚCÜ Ô ÕRàAÖ�Ï�Ô Ô Õ�Ö�Ñ ×CÕRà{à6Þ
❙ !/à�Õ·ëCÜ ãCëkØ è·Ô Ü ã�ÏRÔ Ï�Ú�à�æ Ð Ï�Ô ÛIÓ4Ø é�Û+Õ�Ñ ë�ÏCÙRà'Þ

❚ ukY#"RY[d{q�|-i4Y[p m'^�\ ^
❙ Î�ÓRÐ ÕRÑ è·ÛIÕRÓR×�à�Õ4Ø Ü ÛIÜ ×CÓRÑ Ü ×Cã+ëCÓ�	{ÓRÔ Ù�à6Þ
❙ $cÏRÔ �tâCÓ�Ö%��ÒAÓ�Ô Ù�àAÑ Ï+à{ëCÏ�ÒUÜ Û+áRÏ�à{à{Ü â�Ü Ø Ü Ñ è·Ï�Ð[ëCÓ�	�Ó�Ô Ù�Ï�Ö�Ö�ÚCÔ Ô Ü ×CãkÞ
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❚  �e[p \ Y[x4\ p \ Z=mnY[ikY�p m�^R\ ^
❙ öfà{Ñ Ü ÛIÓRÑ ÕIÐ Ó�Ü Ø Ú�Ô ÕIÔ ÓRÑ ÕRàAâCètÑ ÕRà{Ñ Ü ×�ãkÞ
❙ �RÕRÓRÝ�Ü Ø ètÙ�ÕRá�ÕR×CÙ�ÕR×�Ñ4Ï�×(' )+*�, -
. / '�0�-�12)3, '
4 / 1 *'Þ
❙ 5 Ñ ÕRà{Ñ Ü ×Cã+Ö�Ó�×+â�Õ+ÓIÝ�ÕRÔ è·Õ�Ð Ð ÕRÖ�Ñ Ü Ý�Õ·ÒAÓRè·Ñ Ï�à{ë�Ï�ÒUÑ ë�Õ+á�Ô ÕRà{ÕR×CÖ�ÕIÏ�Ðâ�ÚCã�à�6�â�ÚCÑ/Ü Ñ4Ü àAëCÏ�á�Õ4Ø Õ�à{à'Ø è·Ü ×CÓRÙ�ÕRø�Ú�ÓRÑ ÕIÐ Ï�Ô4à{ëCÏ�Ò-Ü ×�ã�Ñ ëCÕ�Ü ÔkÓ�âCàfÕ�×�Ö�Õ4Þ 7þ�öCÞ $rÞ'÷�Ü 8 ��à{Ñ Ô Ó��

❚  �e[q4o4i4q4Y[ikZ�q4e[^R\ j4i
❙ � Ð[Ï�×�Õ+àfè�à{Ñ Õ�ÛhÐ Ó�Ü Ø à96�Ñ ëCÕIÏ�Ñ ëCÕRÔ þ à��kÒAÜ Ø Ø=Ñ Ó���ÕIÏ�Ý�ÕRÔ�Þ
❙ ù'à{à{ÚCÛIÕRàAÑ ë�ÓRÑ/Ð ÓRÜ Ø Ú�Ô ÕRàAÓRÔ ÕIÚC×�Ö�ÏCÔ Ô ÕkØ ÓRÑ Õ�Ù%Þ
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❚ :<; =?>A@�>CBEDGFH>CI?DKJ�@�B?FHJL; >AI<M4q4e�d{\ ¶�e�}4df`/j4dfY/sza df`/sz}4dfe[vC\ ^�e
^�}4e[v�\ a \ vCY�Z=\ `/i4^k�

❚ NPO�@�; Q%; FHR�JL; >AI<M4^RW4`4b¸Z=W4Y[Z�Y�}4df`4j/d{Y�sz^�Y[Z=\ ^Ra \ e[^c\ Z=^
^�}4e[v�\ a \ vCY�Z=\ `/it�

❚ »6`/Z=Wrdfe[¹4o4\ d{eyZ=W4Y[Z]^R}4e[v�\ a \ vCY[Z=\ `4irx4eybcdf\ Z=Z e[irok^R\ ikj
s�Y[Z=W4e[s�Y[Z \ vCY�p4i4`/Z Y/Z \ `/it�
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TPULV W XAY[Z2\ V ]L^EY%_3\ ULX?`LaL_3Z9b[]L\ c bLW W X[c d
\ ULX?e3fKeg_2ULY[W W[_2X[\h\ ULXAV ]�iLV Z2Y[\ b[cK\ b#j�k Y%V W XLiLla�mLb[]Ei�X%\ X[Z2\ V b[]EbLk�\ c Y%]�_ Y[Z2\ V bL]EX%c c b[c _3bLk�_2X%W X%Z2\ X[i?n?X[_ _2Y%^�X[_3\ b?o2p�_3q�ULbL_ X?r%fKs oV _3]�b[\hV ]�ULV `LV \ X[iEV ]E\ q3b?Z2bL][_2X[Z2aL\ V t%XAmLc bLZ2X[_2_ V ]L^Ek c Y[nAX[_3q�V \ ULV ]EuLvLv?n?_ X[Z+b[ki�X%\ X[Z2\ V bL]?bLk�\ U�XA_2X[Z2bL]LiE\ c Y[]L_2Y[Z2\ V b[]EX[c c b[cKV k wxYA`�Y[Z2y�a�m?z�{PV _+Y%t%Y[V W Y[`LW X[d
\ U�XAz�{U�Y%_3`�X%XL]?_2q�V \ Z2ULX[iEV ]?\ U�XAW Y[_ \h|LvE_ X[Z2d�\ ULXA}L~�f�Z2Y[c iEc X[_ X[\hZ2Y[mLY[`LV W V \ �AV _�V ]�ULV `LV \ X[iLdbLcx\ ULX?}L~Lf�Z2Y%c iEULYL_�`�X[X%]Ec X[_2X%\xV ]?\ U�XAW Y[_ \huLv?n?Y � bLcK� uLv?_2X[Z2�#k c Y%n?X[_ d�Y%]�iX[V \ ULX[c �
❚
\ U�XA\ c Y[]L_2Y%Z2\ V b[]�X%c c b[c _3Y[c XAk c bLn�nAa�W \ V mLW X?o9pH_2d
\ ULX?Z2aLc c X[]�\�Z9ULY[]L]�X%WLULY[_3`�X%X[]c X[_ X[\hq�V \ ULV ]E\ ULX?W Y%_2\hnAY � bLcKk c Y%n?X%d�b[c

❚
\ U�XA\ c Y[]L_2Y%Z2\ V b[]�X%c c b[c _3Y[c XAk c bLn�nAa�W \ V mLW X?o9pH_2d
\ ULX?`LaL_3Z2U�Y%]�]LX[W � _3c X[_ X[\Z2Y[mLY[`LV W V \ �CV _3V ]�ULV `LV \ X[iLd�Y%]�iE\ U�XAZ2a�c c X[]L\hZ2ULY[]L]�X%WLU�Y%_3]�bL\�`�X[X%]Ec X[_2X%\xq�V \ ULV ]E\ U[XW Y[_ \xnCY � b[cKk c Y%n?X%�

� � � � � � � � � � � � � � � � � ��� � � � � �2� � � � �
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❚ _4Z=Y[dfZ]x4mn\ q4e[i4Z=\ a m'\ i4j�WkYK"�Y[dfq4^k�
❚ VX`/df¼yx/Y[vC¼'bcY�d{q4^c^�W4`/b<\ i4jrW4`/b¸W4YH"RY�d{q4^cvCY[iri4e/¶6e/d
W4Y/}4}4e�i·�

❚ ô~Y/irx4e�q4`[ike�`/irvC`/q4e�`/dt^�}/e/v�\ a \ vCY[Z=\ `/i4^��-`/dtx4`4Z Wt�
❚ �Rd{e[s�\ ^Re[qr`/irY/^R^�o4s�}/Z=\ `/i4^k�
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½ �n�nN�³�´�O+Q ��SU��� � �U³£¢ � T �%� Ç�¤�¥�¦ ÆÀ½

❚ �Rd{`[j4d{Y[s�s�\ i4jre[dfdf`4df^cWkY[¶'e�x4e[e[irdfe[q4okv�e[qrx4mne[º'Z e[i4^�\ ¶'e
Z=e[^RZ=\ i4jr`/iUYyW4Y/dfq4b<Y[dfe�^R\ s�okp Y�Z=`/dtY[ikq�oki4q4e�d·a \ e[p q
vC`/i4q4\ Z=\ `/i4^�`/irZ=e�p e[Z W4e[d{Y[}4mno4i4\ Z ^4�'|-i4mndfe[^�\ q4o4Y[p/^R`4a Z bcY[d{e
e/dfdf`/d{^cY[dfe�i4`4Z�\ i4vCp okq/e[qr\ irZ=W4e�Y[i4Y[p m�^R\ ^4�

❚ �Rd{`[j4d{Y[sz^�`[a Z=b<Y[dfe�q4`/e[^cik`/Z�q4e[j4dfY[q4e�q4o4e�Z=`�b<e[Y[d{�
a Y[Z \ j4o4e/�-`/dtdfe[}4d{`[q4okv�Z=\ `/iU}/df`4v�e[^�^4�

❚ ô~`4s�}4o4Z e[d·e[º'e�vCo4Z=\ `/ire[dfd{`/df^cY/dfe�v�Y/o4^Re[qrx4mna Y/o4p Z m
W4Y/dfq4b<Y[dfe�v�`/s�}4`/i4e[ikZ ^�Y[i4qrx4mG§�^R`/a Z ¨���dfY[i4q4`/s�Ie[dfd{`/df^
\ i4q4o4vCe�qrx4mnY/p }4WkY�}4Y�d{Z \ v�p e[^�Y�ikq�e/p e�vCZ=df`/s�Y[j4i4e/Z \ v�i4`/\ ^�e��

� � � � � � � © � ª � � � « �2� � � ¬
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½¿¾ �ÀQ S�OÁO~�ÃÂ�T�Ä � O~T

VXe�q4`[ikÅ Z]¼6ik`/b¸W4`4b¸Z `�e/i4^Ro4d{e�Z W4Y[Z]^R`4a Z b<Y/dfe�\ ^�^RY[a e/�-^�`�\ Z
^�W4`/o4p q�i4`4Z�x4e�o4^�e�qU\ ir^Rm�^RZ=e�s�^cb<Wke�d{e�\ Z=^ca Y[\ p o4dfe�s�\ j4W4Z]x/e
q4Y[i4j4e[df`4o4^4�

❚ ìk`�b<e�¼�i4`/b¸W4`4b¸Z=`�e[i4^�o4dfe�Z=W/Y/Z�^R`4a Z bcY[dfe�\ ^�^RY[a e[l
❙ õ[Ó�è�â�Õ�6�â�ÚCÑ/ÕRÝ�ÕR×�Ü Ð/Ò-ÕIÙ�Ï
6�Ñ ë�ÕIÖ�ÏCà{Ñ[Ü à�Ý�ÕRÔ è·ë�Ü ã�ë%Þ

❚ _4Wk`/o4p qr\ Z]x/e�o4^Re[qr\ iU^Rm'^RZ=e[s�^�b<W4e[dfe�\ Z=^�a Y[\ p o4d{eys�\ j/WkZ�x4e
q4Y[i4j4e[df`4o4^Rl

❙ � Ñ3 ®]â�ÕRÜ ×�ã�Ú�à{ÕRÙ�Ü ×�à{ÓRÐ ÕRÑ è[� Ö�Ô Ü Ñ Ü Ö�Ó4Ø=à{è�à{Ñ ÕRÛIà�6�à{Ï+ÒAëCÓ�Ñ/ÓRÔ ÕIÒAÕIã�Ï�Ü ×�ãÑ Ï+Ù�Ï+ÓRâ�Ï�ÚCÑ/Ü Ñ ¯
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± Q Ä�PRQ ��� �%� ´ ��¯

❚ _t�AgRY[^�Z=e�d{x/d{`/`/¼'�< A�C²	o4Z "R�� -��ô~`/¶'\ i4j4Z=`/i4�C³[�A´Ce[p p m��CµI�'|~s�}4`
Y/i4q�ì·�-ukY[s�\ p Z=`/i4�C§�g�º'}4e[df\ e/i4v�e[^��t^R\ i4j¶²	\ j4W4Z b<e/\ j4W4Z�a `/dfs�Y[p
û]e/Z Wk`[q4^�a `/dG 'e[¹4o4df\ e[s�e[i4Z ^Uû]`/q4e[p \ i4j4� ¨¸·�¹3¹�¹»º�¼9½#¾�¿
ÀÁ�Â�Ã Ä�Å ½#¼9ÆÇ¹3¾�È�É ¾�Æ#ÆH¼9É ¾�È��-¶'`/pf�'ÌHÊ/�Ai4`]�CËR�-}4}t�xÊ/ËhË�Ê/�C³�Y[it�
Ë�ÌHÌ�Ít�

❚ ít�xÎ��A²�e[¶'e[^�`/i4� Á ½ Ã Æ Å ½#¼�Æ?Ï Á�Ð ¿ Ä Æ#Ñ Á ½ Ã Æ Ä2Ð ½#¾�ÒÓhÂ Ñ<Ô�Õ Ä Æ#¼9¿��-|~q4q4\ ^�`/i4Ë{V�e[^�p e[m'�<Ë�ÌHÌ/Ít�
❚ �4�KÎ��Aí/e/o4s�Y[i4i4� ÓxÂ Ñ<Ô�Õ Ä ÆK¼�Ö ×AÆ#Ø ½ Ä Æ#Ò�×AÉ ¿
Ùx¿	�A|~q4q4\ ^�`/i4Ë
VXe[^Rp e[m'�<Ë�Ì�Ì4Í]�


