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3 
Elaboration

 With its distant orbit{
- 50 percent farther

from the sun than Earth-
} and slim atmospheric

blanket,
( 1 )

 Mars experiences frigid
weather conditions.

( 2 )

  Surface temperatures
typically average about

-60 degrees Celsius{
(-76 degrees Fahrenheit)}

at the equator and can
dip to -123 degrees
C near the poles.

( 3 )

4 5 
Contrast

 Only the midday sun
at tropical latitudes

is warm enough to thaw
ice on occasion,

( 4 )

5 
Evidence

Cause

 but any liquid water
formed in this way would
evaporate almost instantly

( 5 )

 because of the low atmospheric
pressure.

( 6 )

8 
Concession

10 
Antithesis

 Although the atmosphere
holds a small amount

of water, and water-ice
clouds sometimes develop,

( 7 )

 most Martian weather
involves blowing dust

or carbon dioxide.
( 8 )

 Each winter, for example,
a blizzard of frozen

carbon dioxide rages
over one pole, and a

few meters of this dry-ice
snow accumulate as previously

frozen carbon dioxide
evaporates from the
opposite polar cap.

( 9 )

 Yet even on the summer
pole{, where the sun
remains in the sky all

day long,} temperatures
never warm enough to

melt frozen water.
( 10 )
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U5ÔnS�QRK�KID�K5\<SqV<@<MNKIU>_bJ�ÙTS�_N_NS~h MNH�ÔTDOF5KiJL@¤KTÙCZ�K5\<S �§VnhCÚOS�U
�*Ó�\<S
D�YGS�FiJL_N_>FIS~Q�JL_N_�J�@Th�Ô�FIS~QRMNU5M`DG@ºÛ¿JLU�KI\<SgURJ�H�S�BEDGFªÙTDOK5\^J�@nJ&v
_NZCUIK5U~ÜqxOx�- xGx / F5S~Q�J�_N_�J�@nhºdOd0- dOd / Ô<FIS~Q§M`U5MNDO@ �·?A@^QRDO@CK5FiJ�U5K~p
K5\<S�J�YOS�FiJ�ÚGS.FIS~Q�J�_N_¿JL@nhÆÔ<FIS~Q§M`U5MNDO@)BEDGF©K5\<S�URJ�H�SgÔnS�FiQRS�@CKwv
JLÚOS�U�D�B�V�@<MNKIU�U5S�_NS~QRK5S~hüFiJL@nhCDOH�_NZ$â�tOtOt)K5MNH�S�U!BEF5DOH,KI\<S
URJ�H�S ýnYOS!KIS§ÕØK5UgÛqS�FIS.ÙTDOK5\ÉuGx�- e /ºp�. 
 t0- tOxOr � Ó�J�Ù<_NS�U x
JL@nh�d�UI\�D�Û1KI\<S F5S~Q�J�_N_7JL@nh.Ô<F5S~QRMNUIMNDG@�ýTÚOV<F5S�UqBEDOFqS~JGQI\ºJ�@Cv



Ó�SRÕ<K �XD �CD�B ;*MNFIU5K�f�@TJ�_NZCUIK
V<@�M`K5U �XD �CD�B�V<@<MNKIU�K5\nJ�K ��D �CD�B�V�@<MNKIU�KI\TJ�K o�S~Q�J�_N_ ê�F5S~QRMNUIMNDG@

KI\nJLK�ÛªS�FIS ÛªS�FISg_bJ�ÙTS�_N_NS~h�JLU ÛªS�FIS�QRDGFIF5S~QRKI_NZ
QRDG@<UIMbhCS�FIS~h MNH�ÔTDOF5KiJ�@CK�DG@�K5\<S _²JLÙnS�_`_NS~h�J�U
MNH�ÔTDOFIKRJ�@CK ÙTJ�UIMNU�DLB[K5\<Sgo�PGvAKIF5S�S MNH�ÔTDOF5KiJL@¤K·DO@ºKI\<S
ÙCZ �RVnhØÚOS�U Ù�V<MN_`KqÙCZ�K5\<SgJ�@nJL_`ZCU5K ÙnJLUIMNU�D�B�KI\<S�o�PGvAKIFIS�S

Ù<V<MN_NK�Ù¤Z.K5\<S�JL@nJ�_NZCUIK
Ó �Nâ e e e â�tOt�� tGt â�tOt�� tGt
Ó � u â~u â~u â�u â�tOt�� tGt â�tOt�� tGt
Ó � � â~t r ã ãOt�� tGt ãGã�� ãOã
Ó � c â~ã âOâ ã cOc � cGc eGu�� eOu
Ó � x âOâ â~t x c¤x�� cCx xGt�� tOt
f�_N_ xOã c¤r cCt dOã�� rGd ã�â�� d��

Ó�J�Ù<_NS e<Ü�PCV<H�HºJ�F5M`Ö�J�KIMND�@!FIS�U5V<_NKIU�DGÙ<KiJLM`@�S~h.ÙCZ.V<U5M`@�Ú�K5\<S KISRÕ<K�UIK5FIVnQ§KIV<F5S�U Ù<V<MN_NK�ÙCZ�KI\�S�ýnF5UIK©JL@nJ�_NZCUIK&�ùKI\<S UIS�@¤K5S�@nQRS!Q�J�U5S��

Ó�SRÕ<K �XD �CD�B PCS~QRDG@nh�f�@nJL_`ZCU5K
V<@�M`K5U �XD �CD�B�V<@<MNKIU�K5\nJ�K ��D �CD�B�V�@<MNKIU�KI\TJ�K o�S~Q�J�_N_ ê�F5S~QRMNUIMNDG@

KI\nJLK�ÛªS�FIS ÛªS�FISg_bJ�ÙTS�_N_NS~h�JLU ÛªS�FIS�QRDGFIF5S~QRKI_NZ
QRDG@<UIMbhCS�FIS~h MNH�ÔTDOF5KiJ�@CK�DG@�K5\<S _²JLÙnS�_`_NS~h�J�U
MNH�ÔTDOFIKRJ�@CK ÙTJ�UIMNU�DLB[K5\<Sgo�PGvAKIF5S�S MNH�ÔTDOF5KiJL@¤K·DO@ºKI\<S
ÙCZ �RVnhØÚOS�U Ù�V<MN_`KqÙCZ�K5\<SgJ�@nJL_`ZCU5K ÙnJLUIMNU�D�B�KI\<S�o�PGvAKIFIS�S

Ù<V<MN_NK�Ù¤Z.K5\<S�JL@nJ�_NZCUIK
Ó �Nâ e e e â�tOt�� tGt â�tOt�� tGt
Ó � u â~u âOâ r eOx�� tGt ã�â�� ã<â
Ó � � â~t r ã ãOt�� tGt ãGã�� ãOã
Ó � c â~ã âOâ d ����� ��� xLc � x�c
Ó � x âOâ â
� ã eOu�� eGu d�â�� x��
f�_N_ xOã x<â �Gã dOx�� x�â eLc � xOt
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JL@nhèK5\<S�ýnFIU5K+JL@nJ�_NZCUIK�p�KI\<SºDG@<S�Û�\<DèhCMbh)@<DGKgBEDG_N_`D�Û¼KI\<S
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Ó�S§ÕØK ��D �CD�B m�MNUiQRDGV<FIU5SRváÙTJ�UIS�hmPCV<H�H�J�F5MNÖ�S�F
V<@<MNK5U ��D �CD�B�V�@<MNKIU�KI\TJ�K �XD �CD�B�V<@<MNKIU�K5\nJ�K o�S�Q�J�_N_ ê[FIS~QRMNU5M`DG@

KI\nJLK�ÛªS�F5S ÛqS�F5Sg_bJ�ÙTS�_N_`S�h�J�U ÛqS�FIS!QRDOF5FIS~QRK5_NZ
Q§DO@<U5M²hØS�FIS~h MNH�ÔTDOF5KiJL@¤K·DO@ºKI\<S _bJ�ÙTS�_N_NS~h�JLU
M`H�ÔnDGFIKRJ�@CK ÙnJ�U5M`U�DLB�K5\<SgKIF5S�S M`H�ÔnDGFIKRJ�@CKªDG@�K5\<S
Ù¤Z �RVnhCÚGS�U Ù<V<MN_NKªÙCZ�KI\<S ÙnJLUIMNU�D�B�KI\<SgK5FIS�S

FI\�S�KIDGFIMbQ�J�_*ÔnJ�F5UIS�F Ù<V�M`_NKqÙCZ�KI\�S
F5\<S�K5DOFIMbQ�JL_7ÔnJLFIU5S�F

Ó �`â u u u â�tOt � tGt â~tGt�� tOt
Ó � u r ã x xGx�� xOx dGu�� xOt
Ó � � e ã � cCu�� ãOx �Ge�� xOt
Ó � c â~u â�c d xGt�� tOt cCu�� ãOx
Ó � x d d � xGt�� tOt xGt�� tOt
f�_N_ �Od �Gã â~r xGu�� eOe xGt�� tOt

Ó�J�Ù<_NS�r�Ü7PCV<H�H�J�F5MNÖ~J�K5M`DG@ FIS�U5V<_NKIU�DOÙ�KiJ�MN@<S�h!Ù¤Z!V<U5M`@�ÚgKI\<S�KISRÕ<KqUIK5FIVnQRK5V<FIS�U�Ù<V<MN_NK�ÙCZ�K5\<S�F5\<S�KIDGFIMbQ�JL_nÔnJLFIU5S�F�� KI\�S©QR_bJ�V�UISRvA_NM �GS
V<@<MNK�Q�JLUIS��

Ó�S§ÕØK ��D �CD�B m�MNUiQRDGV<FIU5SRváÙTJ�UIS�hmPCV<H�H�J�F5MNÖ�S�F
V<@<MNK5U ��D �CD�B�V�@<MNKIU�KI\TJ�K �XD �CD�B�V<@<MNKIU�K5\nJ�K o�S�Q�J�_N_ ê[FIS~QRMNU5M`DG@

KI\nJLK�ÛªS�F5S ÛqS�F5Sg_bJ�ÙTS�_N_`S�h�J�U ÛqS�FIS!QRDOF5FIS~QRK5_NZ
Q§DO@<U5M²hØS�FIS~h MNH�ÔTDOF5KiJL@¤K·DO@ºKI\<S _bJ�ÙTS�_N_NS~h�JLU
M`H�ÔnDGFIKRJ�@CK ÙnJ�U5M`U�DLB�K5\<SgKIF5S�S M`H�ÔnDGFIKRJ�@CKªDG@�K5\<S
Ù¤Z �RVnhCÚGS�U Ù<V<MN_NKªÙCZ�KI\<S ÙnJLUIMNU�D�B�KI\<SgK5FIS�S

FI\�S�KIDGFIMbQ�J�_*ÔnJ�F5UIS�F Ù<V�M`_NKqÙCZ�KI\�S
F5\<S�K5DOFIMbQ�JL_7ÔnJLFIU5S�F

Ó �`â e e e â�tOt � tGt â~tGt�� tOt
Ó � u â~u â�c â~u â�tOt � tGt ãGx�� e<â
Ó � � â~t r d dGt�� tOt dGd�� dOd
Ó � c â~ã uGt â~t xGx�� xOx xGt�� tOt
Ó � x âOâ d x cCx�� c¤x ã���� ���
f�_N_ xOã xGd �Oã dGx�� x<â dGe�� ãOx
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Q�JLUIS��
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K5SRÕ<KIU�ÛªS�F5SgÙ<F5D��OS�@�MN@CKID.U5V<Ù<V<@�M`K5U~Ü�K5\<SgÔ<F5DOÚOFRJ�H�hØD¤S�U�@<DGK
F5S~QRD�YGS�FªJ�_N_CH�MN@<MNH�JL_�KISRÕ<KIVTJ�_CV<@<MNKIU�p¤JL@nhgJLU[J QRDG@<UIS�ÞOV�S�@nQRSOp
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ÚGFiJLH9ÛªDGF �kJLK�K5\<S�URJ�H�S�_NS�YOS�_qD�B ÚOFRJ�@CV<_bJ�F5M`KAZCp�J�@nh½J�U.J
Q§DO@<U5S~ÞGV<S�@nQRSGp>KI\<S�UIV<H�H�J�F5MNÖ~J�K5M`D�@!FIS�UIV<_NKIU�MNH�Ô<F5D�YOS��

�oU����Ff�WT^ QnU���_ ^
YTS UKYTSX\�W=_sUXW��
?7JLHì@�DOK7J�Û�J�FIS·D�BnJ�@CZ�DGKI\<S�F�hCMNUiQ§DOV<F5UISRvAÙnJ�U5S~h!UIV�H�H�JLFIMNÖ~J&v
K5MNDO@)Ô<FIDGÚOFiJLH BEDGF©å�@�ÚO_NMNUI\ �.í�D�ÛqS�YGS�F~p ��@<DºS�K�J�_ �*ßiâ�rOrLc¤æ
hØM`URQRV<U5U[JqU5V<H�HºJ�F5M`Ö�J�KIMNDG@ªÔ<F5DOÚGFiJ�H BEDGF��¤J�ÔTJ�@<S�U5S�KI\TJ�K7V�UIS�U
JühCMNUiQ§DOV<F5UISÇÔnJ�F5UIS�F)Ù<V<MN_NKmÙCZsPCV<H�MNKiJÇßRâ~rGrOuOæÆJ�@nh KI\nJLK
Q§DO@<U5KIFIVTQRKIU�KIFIS�S�U.Û�\<DOU5S�H�M`@�M`H�JL_7K5SRÕ<KIVnJL_ªV<@�M`K5U�J�F5S�U5S�@Cv
K5S�@nQRS�U
� m�V�S^K5D1KI\<SèhCM��>S�FIS�@TQRS�UèÙTS�KAÛªS�S�@så�@<ÚG_`MNU5\øJL@nh



Ó�SRÕ<K �XD ��D�B lºMbQRFIDGUID�B�K � ��Q§S~rOe.PCV�H�H�JLFIMNÖ�S�F
V<@<MNKIU �XD �CD�B ��D �CD�B oXS~Q�J�_N_ ê�F5S~QRMNUIMNDO@

QRDO@�UIMbhCS�F5S~h V<@�M`K5U V<@<MNK5U
MNH�ÔTDOF5KiJ�@CK M²hØS�@CKIMaýnS~h MbhCS�@¤K5MaýnS~h
ÙCZ �RVThCÚOS�U Q§DOFIF5S~QRK5_`Z

Ó �Nâ u � â xOt � tOt ��� � ���
Ó � u r â~t x xOx � xOx xOt � tOt
Ó � � e r � c¤u � ãOx ��� � ���
Ó � c â�u âOâ â ã � ��� r�� tGr
Ó � x d d t t � tOt t�� tGt
f�_N_ �Gd �Or â~t uOe � eOe uOx � d�c

Ó�J�Ù<_NS!âOâOÜ�oXS~Q�JL_`_7JL@nh.Ô�FIS~QRMNU5M`DG@ºýnÚGV<FIS�U�DOÙ<KRJ�MN@<S~h
Û�MNKI\ºKI\<SglºMbQRF5DOU5D�BEK � ��QRS~rGe!UIV<H�H�JLFIMNÖ�S�FV� KI\<SgQR_bJLV<UISRvA_NM��OS V<@<MNK�Q�J�U5S��

Ó�SRÕ<K �XD ��D�B lºMbQRFIDGUID�B�K � ��Q§S~rOe.PCV�H�H�JLFIMNÖ�S�F
V<@<MNKIU �XD �CD�B ��D �CD�B oXS~Q�J�_N_ ê�F5S~QRMNUIMNDO@

QRDO@�UIMbhCS�F5S~h V<@�M`K5U V<@<MNK5U
MNH�ÔTDOF5KiJ�@CK M²hØS�@CKIMaýnS~h MbhCS�@¤K5MaýnS~h
ÙCZ �RVThCÚOS�U Q§DOFIF5S~QRK5_`Z

Ó �Nâ e ã � c¤u � ãOx �Oe � xOt
Ó � u â�u â~u x cnâ�� dOd cnâ�� dOd
Ó � � â�t âOâ ã ãOt � tOt eOu � eOu
Ó � c â�ã uOt � â~d � dOd â~x � tOt
Ó � x âGâ âOâ x c¤x � c¤x c¤x � c¤x
f�_N_ xGã dOu u�c cnâ�� �Oe �Oã � eOt

Ó�JLÙ<_NS�â~u�Ü�oXS~Q�JL_`_7JL@nh�Ô<FIS�QRMNUIMNDO@�ýnÚGV<FIS�U�DOÙ<KRJ�MN@<S~h�Û�MNKI\�KI\<S!lºMbQRFIDGUID�B�K � ��Q§S~rOe!U5V<H�HºJ�FIMNÖ�S�FV�ùKI\<S�UIS�@CKIS�@nQRS.Q�J�U5S��

�¤JLÔnJ�@�S�UISOpTMNK�Û�J�U�MNH�ÔnDGUIUIMNÙ<_NS�KID�QRDGH�ÔnJLFIS ��@<D.� U�U5V<H�HºJ�v
FIMNÖ�S�F�Û�MNK5\gDOV<F5U
�V;<V�@nh<J�H�S�@CKiJL_OhCM��¥S�F5S�@nQRS�UªQRDO@TQRS�FI@�M`@�Ú©K5\<S
J�U5UIV<H�Ô<KIMNDG@<U7K5\nJ�K�V�@nhCS�F5_`MNS ��@<D�� U�ÛqDOF���J�@nh�KI\�S�ÛªDGF ��hCS§v
UiQ§FIMNÙnS�hè\<S�F5S�JLFIS�hCMNUiQ§V<UIU5S~hkJLK©_NS�@�ÚOKI\èMN@½ßálmJLFiQRV1â�rOrGe�Ù7ä
â~rGrOãLÙnæ��
?�Û�J�U�JLÙ<_NSºKIDèDOÙ�KiJ�MN@½DO@<SºDOK5\<S�F�Ô<FIDGÚOFiJLH K5\nJ�K.U5V<H.v

H�JLFIMNÖ�S�U�å[@<ÚO_NMNUI\½KISRÕ<K � KI\<SÆÔ<FIDGÚOFiJLH MN@nQ§_`VThCS~h½MN@$K5\<S
lºMbQRF5DOUIDLBEK � ��QRS~rGemÔTJOQ��OJ�ÚGS��m? FiJL@èKI\<SºlºMbQRFIDGUIDLBEK�U5V<H.v
H�JLFIMNÖ~JLKIMNDO@½Ô<FIDGÚOFiJLH DO@üKI\<SÆýnYGS^K5SRÕ<KIU�BEFIDGH �¥ÿ�þ 	�ò �áþ �qÿ
� 
�	�ö�þ�ÿ��Lò$JL@nh UIS�_NS~QRK5S~hîK5\<SèUiJLH�S)ÔnS�FiQRS�@CKRJ�ÚOS�UèD�B�K5SRÕCv
KIVTJ�_TV<@<MNKIU�J�UqKI\<DGUIS QRDO@<U5MbhCS�FIS�h�MNH�ÔnDGFIKiJL@CK�ÙCZ.K5\<S �RVThCÚOS�U��
j1\<S�@�?�U5S�_NS~QRK5S~hmÔTS�FRQRS�@CKiJLÚOS�U D�B�K5SRÕ<K�KI\nJLK©QRDGFIFIS�UIÔTDO@nhCS�h
DO@�_`ZèK5DèKI\<SmQR_bJLV<UISRvA_NM��OSºV<@<MNKIU�Q§DO@<U5M²hØS�FIS~h M`H�ÔnDGFIKRJ�@CKgÙCZ
KI\�S �§VnhCÚOS�U~p�K5\<SmlºMbQRFIDGUIDLBEK�Ô�FIDOÚGFiJLH F5S~Q�JL_`_NS~hÇuGe�- eOe / D�B
KI\�SgV<@<MNKIU�p<Û�MNKI\)J!Ô<FIS~Q§M`U5MNDO@mDLB·uGx�- d�c�/ ��j1\<S�@º?�U5S�_NS~QRKIS�h
ÔTS�FiQRS�@¤KRJ�ÚGS�U�D�B>KISRÕ<K�K5\nJ�KqQRDOF5FIS�U5ÔnDG@nhCS~h�KID U5S�@CKIS�@nQ§S�U©QRDG@Cv
UIMbhCS�FIS~h!MNH�ÔTDOF5KiJL@¤K>ÙCZgK5\<S��RVnhCÚGS�U~p�K5\<S�lºMbQRF5DOUIDLBEK7Ô�FIDOÚGFiJLH
FIS�Q�J�_N_NS~h�cnâ - �Ge / D�B>KI\<SqV<@<MNKIU�p�Û�MNKI\.J�Ô<F5S~QRMNUIMNDG@.D�B �Gã�- eOt / �
Ó�J�Ù<_NS�U!âOâ!J�@nhèâ�u.U5\<D�ÛsK5\<S�F5S~Q�JL_`_qJ�@nhºÔ�FIS~QRMNU5M`DG@mýTÚOV<F5S�U
BEDGF�S~JOQ5\ºD�B�KI\<S ýTYOS KISRÕ<K5U
�
?A@�DGFihCS�F�K5D�Ô�FID�YCMbhCS©J!ÙTS�KIK5S�F�V<@nhØS�FIU5KiJ�@ThCMN@<Ú.D�B�KI\<S FIS§v

UIV�_`K5UgMN@^K5\<MNU UIS~QRK5MNDO@7p*?©JL_`U5DmQRDO@<U5MbhCS�FIS�hkJ�ÙnJ�U5S�_NMN@<S+JL_NÚOD�v
FIMNK5\<H�KI\nJLK�FRJ�@nhCDGH�_NZmU5S�_NS~QRKIU!B�FIDOH9JÆKISRÕ<K.Jº@CV<H.ÙTS�FgD�B
V<@<MNK5U�KI\nJLK�H�JLKiQ5\<S�U�K5\<S @CV<H.ÙnS�F�D�B�V<@<MNKIU�K5\nJ�K�ÛqS�F5S+QRDG@Cv
UIMbhCS�FIS~hÇMNH�ÔnDGFIKiJL@CKgMN@kKI\TJ�K.KIS§ÕØK�ÙCZèKI\<Sm\CV<HºJ�@ �RVThCÚOS�U��
Ó�J�Ù<_NS�U.â���JL@nh½â�cºUI\<D�Û¼FIS~Q�J�_N_¿JL@nhÆÔ<FIS~Q§M`U5MNDO@èFIS�UIV<_NKIU¯BEDOF
KI\�S^ÙnJLUIS�_NMN@<SOp lºMbQRF5DOUIDLBEK � ��QRS~rOe�p©JL@nhühCMNUiQRDGV<FIU5SRváÙTJ�UIS�h
UIV�H�H�JLFIMNÖ�S�F5U~p�JLUºÛªS�_N_�JLUºKI\<S)FIS�U5V<_NKIU)KI\nJLKºÛªDGV<_bhÇ\nJ�YOS

ÙTS�S�@)DOÙ�KiJ�MN@<S�hºMaB[ÛqSg\nJGhmJ�Ô�Ô<_NM`S�h�K5\<SgURQRDOF5SgBEV�@nQRKIMNDG@èßáuGæ
DG@mKI\�S�hCMNUiQRDGV<FIU5SgKIF5S�S�UgK5\nJ�K�ÛqS�F5S�Ù<V�M`_NKqH�JL@¤VTJ�_N_NZ �*?A@ºKiJ�v
Ù�_`S�U^â
�èJL@nhüâ�cTpª?!V<U5SmKI\<SÆKIS�F5H ú f�@TJ�_NZCUIKAvAÙnJLUIS~hÇPCV<H
v
HºJ�F5M`Ö�S�FIûÇJ�UmJè@nJLH�S�BEDGF J UIV<H�H�JLFIMNÖ�S�F.K5\nJ�K�M²hØS�@CKIMaýnS�U
MNH�ÔnDGFIKiJL@CK�V<@<MNKIUqDO@.K5\<S ÙnJ�U5MNUªDLB[hCMNUiQ§DOV<F5UIS KIF5S�S�U�KI\TJ�K�J�F5S
HºJ�@CVnJL_`_NZ�Ù<V<MN_NK
��Ó�\<S�F5S~Q�J�_N_�J�@nhÆÔ<F5S~QRMNUIMNDO@ ýnÚOV�FIS�U.J�U5UID�v
Q§M²JLKIS~hÆÛ�MNKI\mK5\<S.ÙnJLUIS�_NMN@<S�JL_`ÚGDOF5M`K5\<HïKI\nJLK©U5S�_NS~QRK5UgKISRÕ<K5VnJ�_
V�@<MNKIU�FiJL@nhCDOH�_NZ�FIS�Ô<F5S�UIS�@¤KqJ�YOS�FRJ�ÚOS�U�DLB7â~tOtGtqFIV<@�U
��Ó�\<S�F5SRv
Q�J�_N_¥JL@nh.Ô�FIS~QRMNU5M`DG@�F5S�UIV<_NK5U�J�UIU5D<QRMbJ�KIS�h�Û�MNK5\.KI\<S ú f�@nJ�_NZCUIKwv
ÙTJ�UIS�hmPCV<H�H�J�F5M�Ö�S�FIûgMN@�KRJ�Ù<_NS�Ugâ��.J�@nhÆâ�c.J�F5S¯J�YGS�FiJLÚOS�U�D�B
K5\<S�F5S�UIV�_`K5UªU5\<D�Û�@.MN@.KiJLÙ<_NS�Uªx J�@nh.d�p¤JL@nh.e J�@nh.ã¯FIS�U5ÔnS~Qiv
K5MNYOS�_NZ��
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Ó�\�FIDOV�ÚO\<DGV<KºKI\<MNUºÔnJ�ÔTS�F�p ?�V<U5S~hüÛªDGFihCUºU5VnQ5\øJLU ú UIV<H
v
HºJ�F5Z¤û�JL@nh ú KID U5V<H�HºJ�FIMNÖ�S�ûªMN@.J�YOS�FIZg@nJLFIF5D�ÛkÛ�J�Z¤p�Û�\<MbQ5\
DLBEKIS�@�S~ÞGVnJLKIS~h!U5V<H�HºJ�F5M`Ö�J�KIMNDG@�Û�MNKI\!KI\<SqÔ<F5DØQ§S�UIUqD�B>UIS�_NS~Q§KAv
MN@<Ú�KI\<S�H�DOU5K�MNH�ÔTDOFIKRJ�@CK�V<@<MNK5U�MN@^J!KIS§ÕØK�� ��Ù¤YCMNDOV�UI_NZ¤pCU5SRv
_NS~Q§KIMN@<Ú KI\<S�URJ�_NMNS�@CK�V<@<MNKIU�MNU�DO@�_`Z�ÔnJ�F5K�DLB¥K5\<S�Ô<F5DOÙ<_NS�H¼KI\nJLK
JÆUIDGÔ<\<MNUIK5MbQ�J�K5S~h½UIV<H�H�J�F5MNÖ~J�K5M`DG@^U5ZCUIKIS�H @<S�S~hCU.KIDèU5DO_NYOSGp
ÙTS~Q�JLV<UIS�KI\<S�MN@CBEDOF5H�JLKIMNDO@�S�@nQRD<hCS~h MN@^K5\<S.UIS�_NS~Q§KIS~h½V<@<MNK5U
H.V�UIKmÙTSkS�YGS�@CKIVnJL_N_`Z H�J�Ô�ÔnS~hüMN@CKID1QRDG\<S�F5S�@CKkJ�Ù<U5KIFiJGQRKIU��
;�FIDGH9KI\�M`U!ÔTS�FIU5ÔnS~Q§KIMNYOSOpXKI\<SºSRÕ<ÔTS�FIMNH�S�@¤K�hØS�UiQRF5MNÙnS~h \<S�FIS
U5\<D�ÛqS~h½DO@<_NZ)KI\nJLK+hCMNURQRDOV<F5UISºUIK5FIVnQ§KIV<F5S�UmQ�J�@½ÙnSºFIS�_`MbJLÙ<_NZ
V�UIS~h KID 	 -
�Aö��Gÿ���UiJ�_NMNS�@CK KISRÕ<K5VnJ�_qV<@<MNKIU.J�KgJº_NS�YGS�_qKI\nJLKgMNU
Q§DOH�ÔTJ�FiJLÙ<_NS.KID)KI\nJLK�DLB©\CV<HºJ�@<U��^í�D�ÛqS�YGS�F~pqKI\�S�SRÕ<ÔTS�FIMav
H�S�@CK�hCMbh�@<DOK�UI\<D�ÛîK5\nJ�K�KI\<S�U5S�V�@<MNKIU©JLFIS�JGQRKIVTJ�_N_NZ�V<U5SRBEV<_



Ó�SRÕ<K çqJ�U5S�_NM`@�S lºMbQRFIDGUIDLBEK m�MNUiQRDGV<FIU5SRvAÙnJ�U5S~h f�@TJ�_NZCUIKAvAÙnJLUIS~h
PCV<H�H�JLFIM�Ö�S�F PCV<H�HºJ�F5M`Ö�S�F PCV<H�HºJ�F5M`Ö�S�F PCV<H�H�JLFIMNÖ�S�F
o�S~Q�JL_N_�ë o�S�Q�J�_N_ ê�FIS�Q � oXS~Q�J�_N_ ê�FIS~Q � o�S�Q�J�_N_ ê�FIS~Q �
ê�FIS�Q �

Ó �Nâ â�u�� tOx xGt�� tOt ����� ��� â�tOt�� tGt â~tGt�� tOt eOx � tGt eOx � tGt
Ó � u �Gã�� t<â xGx�� xOx xGt�� tOt xOx�� xGx dOu � xGt d<â��`âGâ eOã � xGe
Ó � � �Gd�� uOt cCu�� ãOx ����� ��� c¤u�� ãGx �Oe � xGt xOe �`â�c xOe �`â�c
Ó � c â�ã�� �Ou ã�� ��� r�� tOr xOt�� tGt c¤u � ãGx c¤x � ã�� d�c � eGt
Ó � x u���� tOd t�� tOt t�� tOt xOt�� tGt xOt � tGt xOã � ��� c � � eGx
f�_`_ uGx�� e uGe�� eOe uGx�� d�c xOu�� eGe xOt � tGt xOx � xGx dOd � dGd

Ó�J�Ù<_NS.â
��ÜªoXS~Q�J�_N_�J�@nh�Ô<F5S~QRMNUIMNDO@ ýnÚOV<F5S�U DOÙ<KRJ�MN@<S~h Û�M`K5\ºKI\<SgÙTJ�UIS�_`MN@<SGp¥l M²Q§FIDOU5D�BEK � ��QRS�rOe<p>hCMNURQRDOV<F5UISRvAÙnJLUIS~h>p*J�@nhmJL@nJ�_NZCUIKwv
ÙnJLUIS~hºU5V<H�HºJ�F5M`Ö�S�FIUV�ùK5\<S�QR_bJLV<UISRvA_NM��OS�V�@<MNK�Q�J�U5S��

Ó�SRÕ<K çqJ�U5S�_NMN@<S lºMbQRF5DOUIDLBEK m�MNUiQ§DOV<F5UISRvAÙnJ�U5S~h f�@TJ�_NZCUIKAvAÙnJLUIS~h
PCV�H�H�JLFIMaÖ�S�F PCV<H�H�J�F5MNÖ�S�F PCV<H�H�J�F5MNÖ�S�F PCV<H�H�JLFIMNÖ�S�F
o�S~Q�J�_N_�ë oXS~Q�J�_N_ ê�F5S~Q � oXS~Q�JL_`_ ê�FIS�Q � o�S~Q�J�_N_ ê[FIS~Q �
ê�F5S~Q �

Ó �Nâ c¤t��Nâ�u c¤u�� ãGx �Oe�� xGt â�tOt � tGt â~tGt�� tOt â�tOt�� tGt â�tOt�� tGt
Ó � u xOt�� tGu cnâ�� dGd cnâ�� dGd â�tOt � tGt ãOx � e<â ãOe�� xGt r<â�� �Gt
Ó � � xOu��Nâ�u ãOt�� tGt eOu�� eGu dOt � tGt dOd � dOd ãOt�� tGt ãOã�� ãGã
Ó � c uOd�� r�â â~d�� dGd â~x�� tGt xOx � xGx xOt � tOt �Oã�� ãGã d���� d��
Ó � x c¤u�� ��â c¤x�� cCx c¤x�� cCx c¤x � cCx ã�� � ã�� xOr�� tGr xOd�� xGu
f�_N_ �Oã�� cCt cnâ�� �Ge �Oã�� eGt dOx � x�â dOe � ãOx dOe�� uLc eOã�� tGt
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