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	!'V�O Z Z0T R O P SgL N S[N R K W�L ]�K S R T�L N S[L ] QA] f#L N S[V!R Z Z0R K W:L N S K U V�O L NMR[Z O L L Z SgN S Z QAf T ] iyRgY S N R _ O ] TV�N O X N�i:] K O L ] T P�L N S[f ] T X S[] K�L N S[V�T O P L U.P e T i:] e K L0O L#R K WMR Z Z ] V'L N SgN R K W�L ]MX ] K L O K e S[^ T ] Q O K ^�R L0L N O P�N O ^ N S T!Z S _ S Z bx!S X R e P S!L N S!T ] Y ] L.W ] S P#K ] L N R _ S�R!Q T S P S L Q Z R K U L N S T S�R T S!K S _ S T7R K \[] _ S T L.z S k X S Q L O ] K P {#] T7z X ] K L O K ^ S K X O S P { b J KgL N O PP \ P L S i:U L N S�L T R � S X L ] T \�O P0S f f S X L O _ S Z \gQ T ] ^ T R igi:S WgY \�L N S!S K _ O T ] K i[S K L O L P S Z f b
l�r�rgu ��� � w � p�q �gu � �:q!o's����gv7q��:m
+7] K P O W S T0L N S!W O f f S T S K X S P0Y S L V!S S K[T O W O K ^[R�N ] T P S!R K W[W T O _ O K ^[R K:R e L ] i:] Y O Z S b �dN ] T P S!V�O Z Z K ] L T e KgO K L ]gR�L S Z S Q N ] K SQ ] Z S[R L0N O ^ NMP Q S S W b J f0\ ] e�f R Z Z.R P Z S S Q:O K:L N S[P R W W Z S U R�N ] T P SgV�O Z Z.X ] K L O K e S�L ]�f ] Z Z ] VnL N S�Q R L N:O L.O P7] K.b J f0\ ] e:N R _ SL V!]:N ] T P S P7Y e L0] K Z \�] K S�T O W S T U \ ] eMP O igQ Z \[N R _ Sg] K S�N ] T P Sgf ] Z Z ] VnL N Sg] L N S T b J K�^ S K S T R Z U N ] T P S P�R T S�i[e X NMP i[R T L S TL N R KMR e L ] i[] Y O Z S P b a#N O P�R T T R K ^ S i[S K L0Q T ] _ O W S P�R[^ ] ] W�S k R igQ Z S[] f#Q R T L K S T P N O Q�Y S L V!S S K�i:R KMR K WMR K WMz i:R X N O K S { �L N S!N ] T P S!L R j S P7X R T S�] f.L N S�W S L R O Z P7] f i:] L O ] K[V�N O Z S�L N S!N e i[R KgQ T ] _ O W S P#] _ S T R Z Z ^ e O W R K X S b J K[L N S�Q T S _ O ] e P7P S X L O ] K PV!SgW S P X T O Y S W:L N S[W S P O ^ KM] f#X ] igQ S L S K L#R K O i:R Z

-
Z O j S�T ] Y ] L P b ��] V!S _ S T U f ] T!P ] i[S[R Q Q Z O X R L O ] K P7L N S P Sgi[R \:Y S�L ] ]�f R TO K[L N S�] Q Q ] P O L S�W O T S X L O ] K:f T ] i�X R T P 	 i[] T S�Z O j S�V�O Z WgN ] T P S P0L N R L.W ][V�N R L L N S \[f S S Z Z O j S�R K W[R T S�] Y Z O _ O ] e P0L ][] e L P O W SX ] i[i[R K W P b J K:L N O P!P S X L O ] K�V!S[P N ] VnN ] VnL ]:L R i[S�L N SgX T S R L e T S�Y \:R W W O K ^�P e Q S T _ O P ] T \:X ] K L T ] Z L ]�R�T S R X L O _ S

multi-R ^ S K L.P \ P L S iHR K WgW S P X T O Y S!R K[R X L e R Z T ] Y ] L.| z `3O P L S T 
#W { � Y e O Z L R Z ] K ^�L N S P S!Z O K S P b

sonar
infrared

bumper
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�0� � �.� ��
 � �[P�P N ] V�KMO KML N O P!] _ S T N S R WM_ O S V�U.] e T�i:] Y O Z SgT ] Y ] L#N R P�
MP S K P ] T \:i:] W R Z O L O S P b a#N SgO K f T R T S W:Q T ] k O i[O L \P S K P ] T P�R T Sge P S W�f ] T�Z ] X R Z K R _ O ^ R L O ] KMR K W�] Y P L R X Z SgR _ ] O W R K X S U L N S:P ] K R T P�R T Sge P S W�f ] T�f ] Z Z ] V�O K ^[Q S ] Q Z S U R K W:L N SY e i[Q S T P#R T S�e P S W[f ] T#X ] Z Z O P O ] K[W S L S X L O ] K.b
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�gP#Y S f ] T S U L N S�X ] K L T ] Z P \ P L S i�] f L N O P0T ] Y ] L X ] K P O P L P#] f0R!X ] Z Z S X L O ] K[] f#P O L e R L O ] K
-
R X L O ] KgT e Z S P b a#N S�O K Q e L L ]gL N O P0T e Z SP \ P L S i X ] i[S P�f T ] i�R�P S T O S P�] f!P S K P ] T P!i[] e K L S WAR T ] e K WML N S[Q S T O Q N S T \M] f7L N S[T ] Y ] L b �gPgP N ] V�KMO KM} O ^ e T S	� U L N ST ] Y ] L N R P0L N T S S�W O f f S T S K L0P S K P ] T \gi:] W R Z O L O S P b �!L L N S�f T ] K L.R K W[T S R T#] f.L N S!T ] Y ] L L N S T S�R T S!Y e i[Q S T P7P V�O L X N S P7| Y Z R X jY R K W P �!L ]3W S L S X L!R K \EX ] Z Z O P O ] K P�L N R L�i[R \3] X X e T b�
#R X N3Y e igQ S T�O PgW O _ O W S W3O K3N R Z f!L ]3R Z Z ] V�Z R L S T R Z O � R L O ] KE] f�L N SX ] K L R X L b.}.] TgZ ] X R Z7K R _ O ^ R L O ] K3L N S T SMR T S��A_ S T \3Z ] K ^AT R K ^ S�Q T ] k O igO L \3W S L S X L ] T PgR T T R \ S W3R T ] e K WAL N S:T ] Y ] L�| ^ T R \Z O K S P � b0a#N S P SMe K O L P:| z J !�P { �[S i[O L!O K f T R T S WES K S T ^ \3O K�R�L O ^ N L!Y S R i R K WEZ ] ] jEf ] T[R K \3T S f Z S X L O ] K�R Y ] _ SMRAX S T L R O KO K L S K P O L \dL N T S P N ] Z W b7a#N S�P S K P ] T P�N R _ S3Y S S K'R K ^ Z S WnW ] V�K V!R T W P�L ]dO K P e T SEL N R L:R K \n] Y � S X L:P S K P S W�O P�R X L e R Z Z \Y S L V!S S K:L N SgT ] Y ] L0R K W:L N S[f Z ] ] T7O K L S T P S X L O ] K:Q ] O K L b } O K R Z Z \ U L N S T SgR T S�L V!] 
0] Z R T ] O WMP ] K R T�P S K P ] T P7i[] e K L S W�R L.L N Sf T ] K L.] f.L N S!T ] Y ] L0P e X N[L N R L L N S O T#T R W O R L O ] K[Q R L L S T K P#] _ S T Z R Q.b a#N SgP ] K R T#S X N ] S P#R T S!X Z R P P O f O S WgO K L ][] K S!] f��:W O P L O K X Lh e R Z O L R L O _ S�T S ^ O ] K P7| W ] L L S W[Z O K S P#P N ] V�W O _ O P O ] K P � L ]gR P P O P L L N S�T ] Y ] L O K[f ] Z Z ] V�O K ^g] Y � S X L P b

��P e igi:R T \E] f�L N SM_ R T O ] e P�Y S N R _ O ] T�i:] W e Z S Pge P S WAY \E] e T:P \ P L S i�O P[^ O _ S K3Y S Z ] Vgb.a#N SMW T O _ S T � PgW O T S X L O ] K P[R T SO K X ] T Q ] T R L S WgO K L ]gL N S�X ] K L T ] Z.P \ P L S iHY \[W O P ^ e O P O K ^gL N S iHR P0L N S!] e L Q e L P#] f.L V!]gK ] T i[R Z T e Z S P7|
Joy-Trans

R K W
Joy-

Turn
� b a#N e P U L N S[W T O _ S T!X R KM] _ S T T O W S:P ] i:S[] f#L N SgT ] Y ] L � P�O K K R L SgL S K W S K X O S P�\ S L0L N S T S[R T S[] L N S T7Y S N R _ O ] T P�V�N O X NX R K:] _ S T T O W S!N O iMb �[P#Y S f ] T S U L N S�X ] igQ Z S L SgP S L.] f0T e Z S P7R T S�Z O P L S W[O K:] T W S T7] f0R P X S K W O K ^[Q T O ] T O L \ b }.] T#O K P L R K X S U L N S] e L Q e L7| O f7R K \ �7] f#L N S

Retreat
T e Z S[X ] i[Q Z S L S Z \�] _ S T T O W S P�R K \�] e L Q e L.Q T ] W e X S W:Y \:L N S

Trek
T e Z S b !g] L O X S�L N R L.L N SY S N R _ O ] T P7V�N O X N:X ] K L T ] Z L N S�T ] Y ] L � P#L T R K P Z R L O ] K:R T SgP S Q R T R L S W:f T ] i�L N ] P S!L N R L.X ] K L T ] Z O L P#T ] L R L O ] K.b a#N O P0O P0Y S X R e P SP ] i[S L O i[S P!L N S:T S Z R L O _ S:Q T O ] T O L O S P�] f�T S Z R L S WMY S N R _ O ] T P�R T S�W O f f S T S K L b }.] T�O K P L R K X S U.O f�L N S:T ] Y ] L#N O L P�R K3] Y P L R X Z S U

Bounce
O K P O P L P�] K:Y R X j O K ^[e Q�K ]:i:R L L S T�V�N R L.L N S[W T O _ S T�X ] igi:R K W P7_ O R

Joy-Trans
b 
�S L U P O K X S

Joy-Turn
L R j S PQ T S X S W S K L0] _ S T

Turn
U L N S�T ] Y ] L O P7V�O Z Z O K ^[L ]:Z S L.L N S�] Q S T R L ] T7X N ] ] P S�R!Q R T L O X e Z R T#W O T S X L O ] K:] f.L T R _ S Z Y \[W S f Z S X L O K ^L N S0� ] \ P L O X j.b

a#T R K P Z R L O ] KgY S N R _ O ] T P7| O K[] T W S T � �
Approach -

��][f ] T V!R T W�O f.R K[] Y � S X L O P0W S L S X L S WgY S \ ] K W�L N S!] Q L O i:R Z P ] K R T0T R K ^ S b
Trek -

��][f ] T V!R T W�O f.R K \g] f L N S�P O W S�J !!P0N R _ S�Y S S K[R X L O _ S�T S X S K L Z \ b
Retreat -

��]gY R X j V!R T W�O f.R K[] Y � S X L O P0W S L S X L S WgO KgL N S�K S R T#P ] K R T0T R K ^ S b
Joy-Trans -

�!Y S \gR Z Z ] f L N S!W T O _ S T � P0f ] T V!R T W[R K W�Y R X j V!R T W[X ] i[i[R K W P b
Bounce -

��][f ] T V!R T Wg] T0Y R X j V!R T WgR!V�N O Z S!W S Q S K W O K ^g] K[V�N O X NgY e i[Q S T#V!R P0N O L b
Halt -


.T S _ S K L L T R _ S Z O KgL N S!W O T S X L O ] K[X ] T T S P Q ] K W O K ^�L ]�L N S�O igQ R X L S WgY e i[Q S T b
Fend -


.T S _ S K L f ] T V!R T W�L T R _ S Z O f.R K \g] f L N S!f T ] K L J !�P0R T S!R X L O _ S b
!�] L R L O ] KgY S N R _ O ] T P#| O K[] T W

er):

Align -
a#e T KgL ] V!R T W�L N S�L N S�K S R T S P L ] Y � S X L W S L S X L S WgY \�L N S�P ] K R T b

Parallel -
� e ^ ^ S P L L e T K O K ^�L ]gi[R j S�Y ] L N:P O W S�J !dP S K P S�L N S!V!R Z Z O f.] K S!W O W b

Turn -
a#e T K[R V!R \gf T ] i�P O W S!] f L N S�T S X S K L Z \gN O L Y e i[Q S T b

Stymie -
a#e T K[Z S f L O f.R Z Z L N S!f T ] K L J !!P#R T S!R X L O _ S b

Thread -
a#e T KgL ]ge K Y Z ] X j[R�P O K ^ Z S!f T ] K L J !!P b

Veer -
a#e T KgL ]ge K Y Z ] X j[R�P O K ^ Z S!W O R ^ ] K R Z X ] T K S T.J !�P b

Twist -
a#e T KgL ] V!R T W�L N S�P O W S!] K[V�N O X N[R�Q S T P O P L S K L J !dP O ^ K R Z T S X S K L Z \gW O P R Q Q S R T S W b

Joy-Turn -
�!Y S \�L N S!W T O _ S T � P0Z S f L R K W�T O ^ N L L e T K[X ] i[i[R K W P b

Point -

.T S _ S K L R K \�L e T KgO f.R�Y e i[Q S T0O P0N O L b

a#N S[] e L Q e L P�f T ] i�L N S P SgX ] Z Z S X L O ] K P�] f0Q T ] W e X L O ] K:T e Z S P�X ] K L T ] Z L N S�i:] L ] T P�] K�R�L V!]
-
V�N S S Z S W:Y R P S b J K:L N O P7T ] Y ] L UV!S3N R _ SEW O _ O W S WdL N S3i[] L O ] KnX ] K L T ] Z�Q T ] Y Z S i�O K L ]nREf ] T V!R T W � Y R X j V!R T Wn_ S Z ] X O L \dX ] igQ ] K S K L[R K WdREZ S f L � T O ^ N L_ S Z ] X O L \[X ] igQ ] K S K L b a#N S P S�R T S!O K:S P P S K X S!L V!][W O f f S T S K L.z T S P ] e T X S P { U S R X N[V�O L N[O L P#] V�K:P S L ] f.Y S N R _ O ] T P#R P7P N ] V�KR Y ] _ S b.J KE] L N S T�T ] Y ] L P U0V!S�N R _ SMf e T L N S T[P e Y W O _ O W S W3X ] K L T ] Z7Y \3R W W O K ^Ez P Q S S W {�T S P ] e T X S PgR K WEP Q S X O R Z�_ S Z ] X O L \T S ^ e Z R L O K ^3T e Z S P:f ] T:S R X NEL \ Q SA] fgi[] L O ] K.b���S T S U�V!S[� e P L�h e R K L O � SAS R X N�W S ^ T S SA] fgf T S S W ] i L ]�S O L N S T[Q ] P O L O _ S UK S ^ R L O _ S U#] T�K ]Ai:] L O ] K�| O b S b �AY O L P � b�� S _ S T R Z7L O i[S PgS R X N�P S X ] K W U0`3T b 
7WAT e K P�L N T ] e ^ N3R Z Z7L N S�R X L O _ S:T e Z S PgR K We Q W R L S P.N O P#f ] e T.i:] L O ] K[X ] K L T ] Z Y O L P#R X X ] T W O K ^ Z \ b
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J L e P e R Z Z \gK ] L.W S P O T R Y Z S�L ]gT e K:R Z Z L N S!T ] Y ] L � P0T e Z S P#R L L N S�P R i[S�L O i:S b }.] T0O K P L R K X S U L N S!^ ] R Z P0] f Q S T P ] KgL T R X j O K ^gR K WV!R Z Z f ] Z Z ] V�O K ^[| S b ^ b
Align

_ S T P e P
Parallel

�0X R KgO K L S T f S T S�V�O L N[S R X N[] L N S T b � e X NgO K L S T R X L O ] K P.Y S X ] i:S!R K[S P Q S X O R Z Z \P S T O ] e P7X ] K X S T K:R P#L N SgP O � S�] f.L N S!T e Z S!Y R P S�^ T ] V�P b c�N O Z SgP ] i[S�] f.L N O P#W O P ] T W S T0O P0T S P ] Z _ S WgY \gY T S R j O K ^[W ] V�KgL N SX ] K L T ] Z#] f#L N S[T ] Y ] L0Y R P S W�] KMW O f f S T S K L#R X L e R L ] T�T S P ] e T X S P U V!S[R W W T S P P7L N S[f e K W R i:S K L R Z.Q T ] Y Z S i�Y \MP S ^ T S ^ R L O K ^T e Z S P7O K L ]MP i[R Z Z0^ T ] e Q P b 
7R X NMz X ] igQ S L S K X \:i[] W e Z S {�X ] K P L O L e L S P�R�L ] ] Z Y ] k�f ] T7R X N O S _ O K ^:R�Q R T L O X e Z R T7^ ] R Z b � O K X SL N S \�R T SdK ] L�O K L S K W S W'L ]'Y Sde P S W'L ] ^ S L N S TAO K�R T Y O L T R T O Z \HZ R T ^ Sn^ T ] e Q P UgR P3Rdf O T P LMR Q Q T ] k O i:R L O ] KHO K L S T
-
T e Z SW S Q S K W S K X O S P.K S S Wg] K Z \gY S!X ] K P O W S T S W

within
S R X Ngi:] W e Z S b

a#N O P�P e ^ ^ S P L P7R K ] L N S T7V!R \[O K:V�N O X N[L N S�N e i[R K:W T O _ S T7X R K[O K f Z e S K X S�L N S!T ] Y ] L U ] L N S T#L N R K:Y S O K ^!� e P L0R K ] L N S T#T e Z SO K:L N SgP \ P L S iMb cnS!Q T ] _ O W SgRgP S T O S P7] f.L ] ^ ^ Z S[P V�O L X N S P7V�N O X N:R Z Z ] VdL N S�] Q S T R L ] T0L ]:P S Z S X L O _ S Z \[S K R Y Z S�R K W:W O P R Y Z S_ R T O ] e P7^ T ] e Q P�] f0T e Z S P b a#N O P7O P7N ] VnL N S!Q S T P ] K[L S Z Z P#L N S�T ] Y ] L.V�N R L.O L P7X e T T S K L0z ^ ] R Z {�P N ] e Z W[Y S b ��] V!S _ S T U S R X N
user-
Z S _ S Z ^ ] R Z O P0e P e R Z Z \[X ] igQ T O P S W[] f0R�K e i[Y S T#] f#P e Y

-
^ ] R Z P b a#N e P U L N S T S�O P#^ S K S T R Z Z \gK ] L R!] K S

-to-
] K S�i:R Q Q O K ^Y S L V!S S K3P V�O L X N S P�R K W�Y S N R _ O ] T!^ T ] e Q P b } O ^ e T S��AP N ] V�P�L N O P�Y T S R j W ] V�K b ��Z P ] U X S T L R O K�Y R P O X[Y S N R _ O ] T P U0P e X NMR PL N S#� ] \ P L O X j[O K L S T Q T S L R L O ] K[T e Z S P U R T S�R Z V!R \ P7R X L O _ Sg| W R T j[Y ] T W S T S WgY ] k �0R K W[] L N S T P#R T S!R X L O _ S!R K \ L O i:S�L N S!T ] Y ] L O PR Z Z ] V!S WMR K \MX ] K L T ] Z#R L7R Z Z#| ^ T R \�Y ] T W S T S W�Y ] k � b J KA] e T�T ] Y ] L U L N S P S[^ T ] e Q P!X ] T T S P Q ] K W�T ] e ^ N Z \�L ]�L N Sge K O _ S T P R Z^ ] R Z P#] f.] Y S W O S K X S!R K W:P S Z f

-preservation.
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twist
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CORRECTIVE
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� � a#N S�T ] Y ] L � P!P O L e R L O ] K
-
R X L O ] K[T e Z S P7R T S�Y T ] j S K[e Q:O K L ]:R�K e igY S T7] f0f e K X L O ] K R Z.^ T ] e Q P b a#N S!T ] Y ] L0X R K[Y SR e L N ] T O � S W3L ]3Q S T f ] T i R3P Q S X O f O XAR X L O _ O L \3Y \ES K R Y Z O K ^EX S T L R O K�] f!L N S P SM^ T ] e Q P b�� ] i[SA^ T ] e Q P:| N S R _ \3Y ] T W S T S WY ] k S P �.R T S!R Z V!R \ P#R X L O _ S U K ]gi[R L L S T#V�N R L R X L O _ O L \gO P7P S Z S X L S W b

a#N S�e P Sg] f0L N O P7Q R T L O L O ] K S WMP \ P L S i�O P7Y S P L#P N ] V�K:L N T ] e ^ NMP S _ S T R Z.S k R i[Q Z S P b � e Q Q ] P S U R L.L N SgP L R T L U L N R L.R Z Z.^ T ] e Q PS k X S Q L.L N S7� ] \ P L O X j:T S Q S R L S T P7R K W:Y R P O X�Q T ] L S X L O _ S�Y S N R _ O ] T P�R T SgW O P R Y Z S W b a#N Sg] Q S T R L ] T7O P7Y R P O X R Z Z \:f T S S�L ]:W T O _ SL N S!T ] Y ] L.O K�R K \:W O T S X L O ] K�W S P O T S W b ��] V!S _ S T U O f0L N S�f T ] K L.J !!P7W S L S X L0R K�] Y P L R X Z S U L N S!T ] Y ] L0V�O Z Z T S f e P S!L ][X ] K L O K e S^ ] O K ^[f ] T V!R T W b 
0O j S�R�N ] T P S U O L Y R Z j P#R L L N O P#X ] i[i[R K W b J K[X S T L R O K[X R P S P U P e X N:R P0L T R _ S T P O K ^[R�K R T T ] VdW ] ] T V!R \ U L N S
oper
R L ] Tgi[R \3W S X O W S�L N R L�L N S�T ] Y ] L�O P�Y S O K ^AL ] ]EX R e L O ] e PgR K W3L N S KEW O P R Y Z S�L N S�Q T ] L S X L O _ S�Y S N R _ O ] T PgL ]E] Y L R O KX ] i[Q Z S L S�X ] K L T ] Z b �!K[L N S!] L N S T0N R K W U N S!i[R \�O K P L S R WgV�O P NgL ][W S Z S ^ R L S�i[] T S!R e L N ] T O L \gL ]gL N S�T ] Y ] L Y \gS K R Y Z O K ^�L N SX ] T T S X L O _ S[P L S S T O K ^[Y S N R _ O ] T R Z.^ T ] e Q P b a#N S!T O W S T#K ] VdT S L R O K P7X ] K L T ] Z ] f0i[] P L0] f.L N Sgf ] T V!R T W � Y R X j V!R T W[i:] L O ] K:] fL N S!T ] Y ] L U Y e L.W ] S P#K ] L N R _ S!L ]:V!] T T \[R Y ] e L._ S S T O K ^[R T ] e K W:] Y P L T e X L O ] K P b ��SgP O i[Q Z \[L S Z Z P0L N S�T ] Y ] L L ][^ ][f ] T V!R T WR K W�O L L R j S P0X R T S!] f L N S�i:] i[S K L

-to-
i:] i[S K L N S R W O K ^gX N R K ^ S P.T S h e O T S W b



12

T
N SgT O W S T�i[R \�S _ S K L e R Z Z \�^ S L0L O T S W�] f7W T O _ O K ^:R Z L ] ^ S L N S T�R K W�^ O _ S�L N SgT ] Y ] L0S _ S K:i:] T SgX ] K L T ] Z Y \�R X L O _ R L O K ^[L N SQ S T P ] Kyf ] Z Z ] V�O K ^�T ] e L O K S P b[a#N O PEO PEe P S f e Z�O K�Z R T ^ S'] Q S KyP Q R X S PEV�N S T SnL N S'f O K R ZMW S P L O K R L O ] K�O PEe K j K ] V�K b��Z L S T K R L O _ S Z \ U L N S!T O W S T#i:R \[O K P L S R W:W S X O W S�L ][L T R _ S Z.R Z ] K ^�P ] i[S�Q R T L O X e Z R T#K R L e T R Z Q R L N:O K:L N S�S K _ O T ] K i[S K L U P e X NR PgR�L N S�S W ^ SM] f!R:T ] ] i�] TgX ] T T O W ] T b a7]3P L R T L7L N S:T ] Y ] L7O KEP ] i[S:Q R T L O X e Z R T�W O T S X L O ] K U.L N S�] Q S T R L ] T�S K R Y Z S P!L N SR Q Q T ] Q T O R L SgT e Z S:^ T ] e Q P!R K W�L N S KAW T O _ S P�L N S[T ] Y ] L0e K L O Z0O L#O P�i:] T S[] T!Z S P P!R Z O ^ K S WMV�O L NML N S[V!R Z Z0] T�X ] T T O W ] T�O L0O PP e Q Q ] P S WAL ]3f ] Z Z ] Vgb ��L7L N O P�Q ] O K L7L N S�W T O _ S T�X R KAT S Z R k3R K WML N S:T ] Y ] L�V�O Z Z7X ] K L O K e S�R Z ] K ^ML N O PgS K _ O T ] K i:S K L R Z Z \W S f O K S W[Q R L N:O K W S f O K O L S Z \ b ��S�O P7f T S S�L ]:f R Z Z R P Z S S Q:O K[L N S[P R W W Z S!O f.N S�V�O P N S P b J K:L N O P7X R P S U L N S�T ] Y ] L O P7R X L O K ^[R P#RP i[R T L�Q S T O Q N S T R Z bg� P O igO Z R TER Q Q T ] R X N�X ] e Z WHN R _ SdY S S K�e P S W�] KHL N S'X R K�X ] Z Z S X L O K ^HT ] Y ] L�L ]HS ige Z R L SdL N SX ] K _ S K O S K X Sg] f0L N S[z ^ T R Y

-
O L {7Y e L L ] K�f ] e K W[O K[i:R K \:_ O W S ]

-
^ R i[S P b x�\[T S Z \ O K ^:] K:RgX ] Z Z S X L O ] K�] f0Z ] X R Z Q T ] X S W e T S P UL N S�N O ^ N[Z S _ S Z X ] K L T ] Z Z S T0K S S WgK ] L V!] T T \gR Y ] e L R X L e R Z Z \�i:] _ O K ^�L N S!R ^ S K L � P.N R K Wg] T#R Y ] e L R!R X N O S _ O K ^gR!f O T iH^ T R P Q] KgL N S!W S P O T S W[] Y � S X L b

c�N S KnT e K K O K ^dO KnL N S�R e L ] K ] i:] e PAV!R Z Z[f ] Z Z ] V�O K ^di:] W S U!L N S�W T O _ S TMV�O Z Z[] X X R P O ] K R Z Z \nT S P e i[S�X ] K L T ] Z[f ] TMRi[] i:S K L b7a#N S3e P e R Z�T S R P ] KdO P:L ]dR3i[R j S�P L T R L S ^ O XAK R _ O ^ R L O ] KnX N ] O X SEP e X NnR P�V�N O X NdX ] T T O W ] T:L ]df ] Z Z ] V�R LgRY T R K X N O K ^ U ] T!V�N S L N S T�L ]M^ ]�L N T ] e ^ N�R K�] Q S K�W ] ] T b 
�S L U S _ S KMP ] i:Sg] f#L N O P�X R K�Y SgW S Z S ^ R L S W:L ]:L N SgT ] Y ] L b J f0L N SW ] ] T[f O K W S TgT ] e L O K S�O P[S K R Y Z S W3L N SMT ] Y ] L!V�O Z Z!S k S X e L SMR �  EW S ^ T S SML e T KER L�L N S�K S k L!R Q S T L e T S�O L�P S S P U#R K W3L N S KX ] K L O K e S[f ] T V!R T W�e P O K ^:O L P!Z ] X R Z.K R _ O ^ R L O ] K�T ] e L O K S P b a#N e P U L N S[W T O _ S T�K S _ S T7N R P�L ]�L R j SgT S R Z
-
L O i:S[X ] K L T ] Z0] f#L N ST ] Y ] L U0N S�i[S T S Z \Ai:] W O f O S P�O L PgT S f Z S k S P[P ]3L N SMR Q Q T ] Q T O R L SMR X L O ] KEV�O Z Z�R e L ] i:R L O X R Z Z \AY S�L R j S KAO K3S R X NEP O L e R L O ] KV�N O X N�O P�Z O j S Z \:L ]�] X X e T b a#N O P7O P�R K R Z ] ^ ] e P7L ]�R W _ O X S:P e X N�R P�z L N S�Q Z R \:O P7L ]MP S X ] K W {7i[e L L S T S W�W e T O K ^:R�Y R P S Y R Z Z^ R i[S b �gZ Z L N S!X ] igQ e L R L O ] KgO K L S K P O _ S!W S Z O Y S T R L O ] K[X R KgY S�Q S T f ] T i[S Wg] f f

-
Z O K S!R K WgL N S K[X ] igQ O Z S WgW ] V�K[f ] T0Z R L S T0e P SP N ] e Z WgL N S!X ] K L O K ^ S K X \[R T O P S b

SUMMARYcdS[N R _ S:W S P X T O Y S W�N ] VHR[K e igY S T!] f#Q R T L O R Z.T S Q T S P S K L R L O ] K P!S i[Y S W W S W:O K�Q R T R Z Z S Z0X ] K L T ] Z.Q R L N P!X R K�Y Sge P S W:L ]X ] K L T ] Z�RMi:] Y O Z SMT ] Y ] L b0a#N O P:R Q Q T ] R X N�R Z Z ] V�P[L N SMO K X T S i:S K L R Z!W S _ S Z ] Q i:S K L�] f[R3P \ P L S i Y \3L N SAR X X T S L O ] K�] fP e X X S P P O _ S[Q S T f ] T i:R K X S�Z R \ S T P�R K WMO P�] Q S T R L O ] K R Z Z \MT ] Y e P L7Y S X R e P S:] f�O L P�f Z S k O Y Z S:R X L O _ O L \AP X N S W e Z O K ^ b cnS[L N S KL e T K S W[L ][Q T R X L O X R Z i[R L L S T P7R K W�P N ] V!S W[N ] VdL ]:X T S R L S�Y R P O X!Y S N R _ O ] T P#Y \[W S f O K O K ^[R!K e i[Y S T7] f0S R P O Z \[S k L T R X L R Y Z SQ R T L O R Z.T S Q T S P S K L R L O ] K P!R K W:L N S KMW S _ O P O K ^�R Q Q T ] Q T O R L S[X ] K L T ] Z0R X L O ] K P!f ] T�S R X N:j S \MP O L e R L O ] K.b !gS k L U V!S[W O P X e P P S WN ] V'S R X N:Y S N R _ O ] T�X ] K L R O K P!P ] i[S[^ T R O KM] f#S k Q S T L O P SgX ] K X S T K O K ^:RgQ R T L O X e Z R T!P e Y L R P j�R K W:L N S K�S k Q Z R O K S W[N ] VdL ]i[R j S�L N S P S�O K W O _ O W e R Z7Y S N R _ O ] T PgX ] ] Q S T R L S�L ]3R X N O S _ S�L N S�] _ S T R Z Z7L R P j b.} O K R Z Z \ U#V!S�S k R igO K S WEP S _ S T R Z7V!R \ P�O KV�N O X N[] e L P O W S!^ e O W R K X S!X ] e Z WgY S�Q T ] _ O W S WgL ]:P e X N[R!W O P L T O Y e L S W[P \ P L S iMb
J K:L N SgX ] e T P Sg] f#S k Q Z R O K O K ^[L N SgW S P O ^ K:Q T O K X O Q Z S P�V!S�N R _ SgR Z P ]�X ] _ S T S W:Rg_ R T O S L \:] f#W O f f S T S K L L \ Q S P7] f0Y S N R _ O ] T P b

#] ] j O K ^gY R X j[] K[L N S P S U V!S�f O K WgL N R L L N S \gY R P O X R Z Z \[f R Z Z O KgL ][f ] e T0X Z R P P S P b } O T P L U L N S T S�O P0L N S!X ] Z Z S X L O ] K[] f Q T O igO L O _ Sz ��_ ] O W R K X S {�Y S N R _ O ] T P b a#N S P S[L R j S:X R T S:] f�X ] Z Z O P O ] KAV�O L NA] Y P L R X Z S P U.S P X R Q O K ^Mf T ] iyQ T S W R L ] T P U.R K W�i:R O K L R O K O K ^L N SdR Q Q T ] Q T O R L S�L N SnP S Q R T R L O ] KHf T ] i L N SdX T S R L e T S � PMQ S S T P b �!K'L ] QH] f�L N S P S U!L N S T S�R T SEe P e R Z Z \'REK e i[Y S TA] fz 
0k Q Z ] T R L ] T \ {!Y S N R _ O ] T P b a#N S P S[Z S L#L N SgT ] Y ] L7W ]�L N O K ^ P!Z O j Sgi:R QMO L P!S K _ O T ] K i[S K L7] T!f ] T R ^ S:f ] T�z f ] ] W { b x!S \ ] K WL N S P S U L N S T S�O P#L \ Q O X R Z Z \�RgX Z R P P�] f7z � S S j O K ^ {7Y S N R _ O ] T P�V�N O X N�X R e P S�L N S�T ] Y ] L.L ]�^ ]:L ]MP ] i[S�Q T S W S f O K S W�Z ] X R L O ] K] T0L ][R Q Q T ] R X N�P ] i[S!L \ Q S�] f.L R T ^ S L.V�N S K[O L O P#_ O P O Y Z S b } O K R Z Z \ U R Z L N ] e ^ N[K ] L.W O P X e P P S WgN S T S U L N S T S�O P#R Z P ]ge P e R Z Z \[RX ] Z Z S X L O ] K'] f�z � ] X O R Z {MY S N R _ O ] T P b�a#N S P SE^ ] _ S T KnR P Q S X L PAP e X NnR PAz X ] e T L P N O Q.{ U�T O L e R Z O � S WdX ] igY R L U!X ] ] Q S T R L O _ SY e O Z W O K ^3| S b ^ b.] f7K S P L P � U.R K WML S R iyN e K L O K ^3| O b S b O KAQ R X j P � b�
�] eMi[O ^ N L�V!R K L#L ]Mj S S QAL N S P S:f ] e T!Y T ] R WAX Z R P P S P!O KigO K W[V�N S K[W S P O ^ K O K ^�Y S N R _ O ] T P#f ] T0\ ] e T#] V�KgT ] Y ] L b
c�N O Z S!\ ] e:X R K�P Q S K Wg\ S R T P7W S _ S Z ] Q O K ^[R!L N S ] T S L O X R Z Z \gQ S T f S X L.P S L ] f0X ] K L T ] Z R Z ^ ] T O L N i:P U X N R K X S P#R T S!L N S \[V�O Z Z K ] LV!] T jgO KgL N S!T S R Z V!] T Z W b �!e T#R Q Q T ] R X N[N R P0Y S S K[R Z ] K ^gS K ^ O K S S T O K ^gZ O K S P0O K P L S R W � V!S�f O T P L f O K W[] e L.V�N R L V!] T j P0L N S K^ ][Y R X j:R K W[L T \[L ]:S k L T R X L e P S f e Z ^ S K S T R Z O � R L O ] K P7f T ] iHO L b cnS!Y S Z O S _ S�S igQ O T O X R Z.P L e W O S P�P e X N:R P#L N O P#L ][Y S�] f0^ T S R L_ R Z e S�O Kgi:] Y O Z S�T ] Y ] L O X P b


