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Protect the strain gauge (obj.5) from the influence of heat

To measure 
the velocity of 

melted-lead

To localize the velocity measurement

To be resistant to high temperature 

To detect the velocity 
of the melted-lead 

To transduce tension (strain) to electric signal

(F1)

(F5)

To transduce the bending of flex. rod  
to the tension of flex. rod

To transmit the tension of the lower part of
flex. rod to the upper part of flex. rod

To transmit the tension of upper part of 
flex. rod to strain_gauge

(F4)

(F3)

(F2)

To transmit the velocity of the melted-lead 
to flex. rod (obj.4)

To transmit the stress of 
detector to the strain of 
the strain gauge (obj.5)
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  The velocity of melted lead (M) is measured as follows: A flexible rod (4) is
made of quartz glass whose upper end (4b) is supported by the arm (2). The 
spoon-like lower end (4a) is placed in M, so that the mass flow of M bends the 
rod producing tension on its surface, since the rod is made of an elastic 
material. Finally, the strain gauge (5) attached to 4b transduces tension 
(strain) as an electric signal.
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bending

locate_in

Liquid

Solid

force transmission

hasp

has

has

bending

tension

Elastics

elasticity

connect

Solid1

Solid2 tension

tensionhas

has

tension transmission

hasp

has

has change in resistance

tensionStrain

strain - resistance 
effect

R

P1

P2

connect

Solid1

Solid2 tension

tensionhas

has
tension transmission

gauge
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measure
(L1,velocity)

is_a
(Z1,s_g)

p_p
(Z1,tension,Z1,cir)

p_p
(L1,velocity,Y1,bend)

p_p
(Y1,bend,Y1,tension)

p_p
(Y1,tension,Y2,tension)

connect
(Y1,Y2)

phase
(Y1,solid)

phase
(Y2,solid)

connect
(Y2,Z1)

phase
(Y1,solid)

loc_in
(Y1,L1)

phase
(L1,liq)

hasp
(Y1,elastic)

phase
(Z13,solid)

part_of
(Z13,Y1)

is_a
(Z14,Z15)

phase
(Z15,solid)

phase
(Z14,solid)

substance
(Z13,Z14)

phase
(Z21,solid)

part_of
(Z21,Y1)

phase
(Z22,solid)

substance
(Z22,Z14)

is_a
(Z22,Z23)

phase
(Z23,solid)

phase
(Z26,solid)

substance
(Z24,Z26)

phase
(Z24,solid)

part_of
(Z24,Y2)

is_a
(Z25,Z26)

phase
(Z26,solid)

phase
(Z1,solid)

is_a
(Z1,Z34)

phase
(Z35,solid)

substance
(Z34,Z35)

phase
(Z32,solid)

substance
(Z31,Z32)

phase
(Y2,solid)

phase
(Z31,solid)

part_of
(Z31,Y2)

is_a
(Z32,Z33)

phase
(Z33,solid)

phase
(Z1,solid)

substance
(Y1,Z11)

hasp
(Z11,elastic)

substance
(Z11,Z12)

part_of
(Z12,Y1)

part_of
(Z6,Y2)

part_of
(Z6,Y1)

transduce
(Z1,tension)

detect
(L1,velocity,Y1,bend)

transmit
(Y1,bend,Z1,tension)

p_p
(Y2,tension,Z1,tension)

transmit
(Y1,bend,Z1,tension)

transmit
(Y1,bend,Z1,tension)

G

P

F

L

S

loc_in
liq
sol
s_g

: located in
: liquid
: solid
: strain gauge

: physical property or relation
: change in resistance
: has property

p_p
cir
hasp
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Á!Ì�É�Â$Ä�Â$º�ÅdÀ
º>Ã º>ÇdÇ�Å�Æ�Â$É
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+À­º�Ã+ÍÒÁ�º�Ç�Å
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Å�Ì�É(À
ÑHÑÒÕ
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É�ÍHÂ$Á~Ç�ÈçÇ�Ð�Â$É(À
Å�ÍHÇ�º�À
ÑHÍÒÅKÕ :IG�J ÍÒºfÅ�Æ�Â£Ã�Â$Á�ÍHÎ�ºYÓ�º�Ç(Ô ÑHÂ$Ã�Î�Â£Â$Äi¿�Â$Ã�¾
Ã�Â$Ã+ÍHº Å�Æ�ÂÏÃ�ÍKÀ
Î�É(À
Ä ÍHº+â/ÍHÎ�ÛIÜ�Û ÷ ÂiÂ$Ù�Å�É(À
Ê$Å³Ç�Ð�Â$É(À
Å�ÍHÇ�º�À
Ñ�Ã�Â$¾
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 '
ÝÖà�¿�Õ×À
É�¿�ÍHÅ�É(À
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â�Ì�º�Ê$Å�ÍHÇ�ºóÜ�Ð�À
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ºóÀ
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Å�ÍÒÇ�º�À
Ñ�Ó�º�Ç(Ô ÑHÂ$Ã�Î�Â�ÔFÆ�ÍÒÊ­ÆÝÍHÁÖÀiÎ�Â$º�Â$É(À
Ñ0Ð�ÑKÀ
º�º�ÍHº�ÎÝÓ�º�Ç�ÔFÑHÂ$Ã�Î�Â
È�Ç�ÉÖÀ
Å�Å�À­ÍÒº�ÍHº�ÎÝÅ�Æ�ÂdÐ>É�ÍÒÄ+À
É�ÕÝÈ�Ì>º�Ê$Å�ÍÒÇ�º�Û � ºSÇ�Å�Æ�Â$ÉÏÔ0Ç�É�Ã�Á(à�Å�Æ�Â
À
Á�Á!Ç�Ê$ÍKÀ
Å�ÍÒÇ�º/À
Ñ�Ó�º�Ç(ÔFÑÒÂ$Ã�Î�Â+É�Â$ÑCÀ
Å�Â$Á�Å�Æ�Â Ð>É�ÍÒÄ+À
É�ÕuÈ�Ì�º>Ê$ÅIÍHÇ�º�ÅIÇ
Å�Æ�ÂdÊ$Ç�Ä�Ð�Ç�º�Â$º�ÅiÈ�Ì>º�Ê$ÅIÍHÇ�º�ÁfÔ Æ�Ç�Á!Â�Ê$Ç�Äi¿�ÍHº�À
Å�ÍHÇ�ºóÀ
Å�Å�À­ÍÒº�ÁbÅIÆ>Â
Ð�É�ÍHÄ+À
É�ÕPÈéÌ�º�Ê$Å�ÍÒÇ�º/Û�J�À
Ä�Â$ÑÒÕ4à­¿�ÕPÅ�Æ�Â«»,¼�½dÁ!Õ�Á!Å�Â$Ä à(Ô«Â~Ê�À
ºÏÂ$Ù�¾
Å�É(À
Ê$Å~Å�Æ�Â£Î�Â$º�Â$É(À
Ñ�Ó�º>Ç�ÔFÑÒÂ$Ã>Î�Â³ÔFÆ�ÍHÊ
ÆYÍHÁVÂ$Äi¿�Â$Ã�Ã�Â$Ã�ÍHÄ�Ð�ÑHÍÒÊ$ÍHÅ�ÑÒÕ
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object (liquid)

transmit
(Y,bend,Z,tension)

detect
(M,velocity,Y,bend)

transduce(Z,tension)

measured quantity

object (X)

transmit(Y,Q,Z,R)

detect
(X,P,Y,Q)

transduce(Z,R)
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structure (Y)

structure (Z) structure (Z)

structure (Y)
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Ê$Â$ÁV¿�Â$ÅKÔ0Â$Â$º 
¦þ À
º>Ã�ó � Û�á Æ�Â�Ó�º>Ç�ÔFÑH¾
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É�ÂbÁ�Ð�Â$Ê�Ín��Â$ÃèÀ
Á¦�"Þ�Â$ÑHÇ�Ê$ÍHÅCÕ�
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ÅIÍHÇ�º�À
ÑHÍHÅCÕÏÍHÁ£À­Á�Á�Ì�É�Â$Ã
¿�ÕYÅ�Æ�ÂPÊ�À
Ì�Á'À
Ñ�Ê
Æ/À
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Ê$Â,Ü-�>Õ�ÍHÂ$ÑÒÃ>Á
Å�Æ�Â£Ä�Ç�Á�Å«Î�Â$º�Â$É(À
Ñ��IÀ­¿�Á�Å�É(À
Ê$Å���Á�Å�É�Ì�Ê$Å�Ì�É�Â2��À
º�ÃÚÀ
Å�ÅIÉ�ÍH¿�Ì�Å�Â$Á;�çÈ�Ç�É
Ä�Â�À
Á�Ì>É�ÍÒº�ÎEF>Ì�ÍÒÃSÞ�Â$ÑHÇ�Ê$ÍHÅCÕ4Û�â�Ç�ÉÏÂ$ÙçÀ
Ä�Ð�ÑHÂ�à¡ÈéÉ�Ç�Ä Å�Æ�ÂXF�Â$Ù�ÍÒ¿>ÑÒÂ
É�Ç�Ã�à�Ç�º�Â Ç�È³Å�Æ�Â�Á�Ì���Ê$ÍHÂ$º�Å�Ê$Ç�º>Ã�ÍÒÅ�ÍHÇ�º�ÁYÈ�Ç�É�Ä�Â�À
Á�Ì�É�ÍHº�ÎSF�Ì>ÍÒÃ
Þ�Â$ÑHÇ�Ê�ÍHÅCÕ+ÍHÁfÀ
Ê$Ë�Ì>ÍÒÉ�Â$Ã�À
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Ã�Â$Å(À
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º�Ç�Ã�Â��[�(\/$]\^',$��C_��(`�a(\/���	',��$&b�`�cç�(`]*d\/e���� 
+À
º�ÃËó � ÍÒÁ�Á�Â$Å«Å�Ç�¿�Â
Å�Æ�ÂYÌ�Ð�Ð�Â$É�Ä�Ç�Á�ÅiÑHÂ$Þ�Â$Ñ~ÍÒºßÜ�Ð�À
Ê$Â×Ü�à�Å�Æ�Â×À
Ê$Ë�Ì>ÍÒÉ�Â$ÃSÓ�º>Ç�ÔFÑHÂ$Ã�Î�Â
Á!Æ�Ç�ÔFÁ�ÅIÆ/À
Åç��F>Ì�ÍÒÃÖÞ�Â$ÑHÇ�Ê$ÍHÅCÕ�Ê�À­º�¿�Â£Ã�Â$Å�Â$Ê$Å�Â$Ã�¿�ÕYÅ�Æ�ÂP¿�Â$º�ÃÖÇ�È
ÀPÁ�Å�ÍHÊ
Ó�ÔFÆ�Â$º+ÍHÅIÁ�Ç�º�Â�Â$º�Ã+ÍHÁ£Ã�ÍHÐ�Ð�Â$Ã+ÍHº�ÅIÇYÅ�Æ�ÂGF�Ì�ÍHÃ-
�Û�á Æ�Ì�Á'à
Ô0Â£Ê�À
º×À
Ê$Ë�Ì�ÍHÉ�ÂYÀ
Á�Á!Ç�Ê$ÍKÀ
Å�ÍÒÇ�º�À­Ñ�Ó�º�Ç�ÔFÑHÂ$Ã�Î�ÂPÑHÍÒº�Ó�ÍHº�ÎÏÈ�Ì�º�Ê$Å�ÍHÇ�º�Á(à
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Ð�Æ�Õ�Á�ÍHÊ�À
ÑÒ¾;ÑKÀIÔFÁÏÀ
º>Ã Á!Å�É�Ì�Ê$Å�Ì�É�Â$¾­À
ÅIÅ�É�ÍH¿�Ì�Å�Â$Á'Û
� º�$�Ç�Ã�ÂPå � 
�þ à>ó � U Ü�Ð/À
Ê$ÂYÜ-��à�Ô0Â£Ê�À
ºÖÇ�¿�Å(À
ÍÒºÖÓ�º>Ç�ÔFÑÒ¾

Â$Ã�Î�Â�Ç�ºYÅ�Æ�ÂFÁ!ÅIÉ�Ì>Ê$ÅIÌ>É(À
Ñ>Ä�Ç�Ã�Ì�ÑHÂ$Á«ÔFÆ�ÍÒÊ­Æ}À
É�ÂFÊ$Ç�Ä�Ä�Ç�ºYÅ�ÇPÞ>À
É�¾
ÍHÇ�Ì�ÁFÃ>Â$Á�ÍHÎ�º�ÁfÀ
Á£Á�Æ�Ç(ÔFº�ÍHº�Å�Æ�ÂÏÁ�Æ�À
Ã�Â$ÃèÀ
É�Â�ÀPÍHº�â/ÍHÎ�ÛIÜ�à�Ô Æ�ÍHÊ­Æ
Á�Æ>Ç�ÔFÁfÀ �"Ó�º�Ç(ÔFÑÒÂ$Ã�Î�Â�Ä�Ç�Ã�Ì�ÑHÂ�
dÔFÆ�ÍHÊ
Æ+Â$Ù�Ð�ÑCÀ­ÍÒº�Á£Å�Æ�À
ÅfÀ
º+Ç�¿�¾
æ�Â$Ê$ÅFÍHÁ«Á�Ç�ÑHÍHÃ�Û
�!��Ù . ��� �  �) �g�  �  , ð�ò!� . )�ô �  éô(ï�õ�î���ò>� � ï�õ���ï
áFÆ�ÂPº�Ç�Å�ÍHÇ�ºYÇ�È�Ç�Ð�Â$É(À
Å�ÍÒÇ�º/À
ÑÒÍHÅCÕfÇ�È�Å�Æ�ÂYÀ
Ê$Ë�Ì�ÍHÉ�Â$Ã�Ó�º�Ç�ÔFÑHÂ$Ã�Î�Â

ÍHÁ«Ç�º�ÂÏÇ�È�ÅIÆ>ÂPÄ�Ç�Á�ÅFÍHÄ�Ð�Ç�É�Å(À
º�ÅÏÀ
Á�Ð�Â$Ê$Å�ÁFÇ�È/Ó�º>Ç�ÔFÑÒÂ$Ã>Î�ÂYÀ
Ê$Ë�Ì�ÍÒ¾
Á�ÍHÅ�ÍÒÇ�º G!J Û á Æ>ÂF��É�Á!ÅPº�Ç�Å�ÍÒÇ�º+Ç�È~Ç�Ð�Â$É(À
Å�ÍÒÇ�º�À­ÑÒÍHÅCÕ+ÍÒÁ£Å�Æ�ÂÏË�Ì�À
ÑHÍÒÅKÕ
Ç�ÈPÀ
Ê$Ë�Ì�ÍHÉ�Â$ÃxÃ>Â$Á�ÍÒÎ�ºxÓ�º�Ç(Ô ÑHÂ$Ã�Î�ÂdÔFÆ�ÍHÊ
Æ×Ê�À
ºx¿�ÂdÂ$Þ>À
ÑHÌ�À
Å�Â$ÃxÍHº
É�Â$ÑKÀ
Å�ÍÒÇ�ºYÅ�ÇÏÅ�Æ�ÂÇ�"Ð�Æ�À
Á!Â$Á�
�Ç�È�Å�Æ�Â£Ê$Ç�º�Ê$Â$Ð>ÅIÌ/À
ÑçÃ>Â$Á�ÍHÎ�ºYÐ�É�Ç�Ê$Â$Á!Á(Û
â�Ç�É«Â$ÙçÀ­Ä�Ð>ÑÒÂ�à�Å�Æ�Â£Ó�º>Ç�ÔFÑÒÂ$Ã>Î�ÂPÉ�Â$Ð�É�Â$Á!Â$º�Å�Â$ÃÖÍÒºYÈ�Ì�º>Ê$ÅIÍHÇ�º�À
Ñ�Ã�Â$¾
Á�Ê$É�ÍHÐ�Å�ÍHÇ�º�Á(à�ÍKÛ Â�ÛHà¡Å�Æ�Â Ã>Â���º�ÍHÅIÍHÇ�º Ç�È³ÅIÆ>Â 
¦þ Ç�ÉdÅ�Æ>Â&Î�Â$º>Â$É(À
Ñ
Ä�Â$Å�Æ�Ç�ÃÖÈ�Ç�ÉÏÀ
Å�Å(À
ÍHº�ÍÒº>Î�Å�Æ�Â 
�þ ÍÒºYÅ�Â$É�Ä�Á�Ç�È�È�Ì�º�Ê$Å�ÍHÇ�º�À
Ñ�Â$º�ÅIÍH¾
Å�ÍÒÂ$Á'à�ÍHÁÏÀ
Ð>Ð�ÑÒÍHÊ�À
¿�ÑHÂPÅ�Ç�Å�Æ�ÂPÈéÌ�º�Ê$Å�ÍÒÇ�º/À
ÑçÃ>Â$Á�ÍHÎ�º�Ð�Æ�À­Á�Â�à�À
º�ÃÖÅ�Æ�Â
Ó�º�Ç(Ô ÑHÂ$Ã�Î�ÂdÍHºÝÁ�Å�É�Ì>Ê�Å�Ì>É(À
Ñ0Ã�Â$Á�Ê$É�ÍHÐ�Å�ÍÒÇ�º>ÁiÍHÁYÀ
Ð>Ð�ÑÒÍHÊ�À
¿�ÑHÂdÅ�Ç�Å�Æ�Â
Á�Å�É�Ì�Ê$Å�Ì�É(À­ÑçÃ>Â$Á�ÍÒÎ�º Ð>Æ�À
Á�Â�Û
�³Â$º�Ê$Â�à�Ó�º�Ç(ÔFÑÒÂ$Ã�Î�ÂÝÀ
Ê$Ë�Ì�ÍÒÉ�Â$ÃuÍHº%$�Ç�Ã�Â � ÍÒÁ&À
Ð�Ð�ÑHÍÒÊ�À
¿>ÑÒÂ�Å�Ç

Å�Æ�ÂFÈéÌ�º�Ê$Å�ÍÒÇ�º/À
Ñ�Ã�Â$Á!ÍÒÎ�ºYÐ>Æ�À
Á�Â>h�ÅIÆ>Ç�Á�Â£ÍÒºÇ$�Ç�Ã�Â$Á �u� À
º�Ã ����� À
É�Â
À
Ð�Ð�ÑHÍHÊ�À
¿�ÑÒÂ�Å�Ç+ÅIÆ>ÂdÁ�Å�É�Ì�Ê$Å�Ì�É(À­Ñ Ã�Â$Á�ÍHÎ�ºuÐ�Æ/À
Á�Â>h�Å�Æ�À
Å�ÍÒº%$�Ç�Ã�Â
� å ÍÒÁiÀ
Ð�Ð�ÑHÍÒÊ�À
¿�ÑHÂ£Å�ÇPÁ�Â�À­É�Ê
Æ�ÍHº�Î�ÈéÇ�É~Á�Ì>¿�Á�Å�É�Ì�Ê$Å�Ì�É�Â$Á£ÔFÆ�ÍHÊ
ÆfÁ�Ì�Ð�¾
Ð�Ç�É�Å³Á!Ì�¿�È�Ì�º�Ê$Å�ÍHÇ�º�ÁPÅ�Æ�À­Å�À
É�ÂPÞ>À
ÑHÍÒÃ/À
Å�Â$Ã ¿�Õ�Å�Æ�ÂÏ��É�Ä]ÑHÍÒº>Ó�À­Î�Â$Á
À
Ä�Ç�º�Î�Á!Ð�À
Ê$ÂÏâ�à�½�À
º�ÃSÜ�h�Å�Æ�À
ÅFÍHºË$�Ç�Ã�ÂPåßÍHÁÏÀ
Ð>Ð�ÑÒÍHÊ�À
¿�ÑHÂPÅ�Ç
Á�Â�À
É�Ê­ÆuÈ�Ç�ÉPÌ�Á!Â$È�Ì�Ñ0Á!ÅIÉ�Ì>Ê$ÅIÌ>É(À
Ñ Ä�Ç�Ã>Ì�ÑÒÂ$Á'ÛË	¡Ç�Ä�Ð�À
É�ÍHº�ÎÝÄ�Ç�Ã>Â$Á
��� À
º�Ã ����� à�Å�Æ�Â�Ð�ÍHÂ$Ê$Â$ÁPÇ�È«Ó�º�Ç(ÔFÑÒÂ$Ã�Î�Â�¿�ÕÝÄ�Ç�Ã�Â �u� À
É�Â�Ä�Ç�É�Â
Î�Â$º�Â$É(À
Ñ³Å�Æ�À
º�Å�Æ�Ç�Á�ÂÝ¿�ÕÚÄ�Ç�Ã�Â ���u� à¡ÔFÆ�Â$É�Â�À
ÁdÅ�Æ�Â+ÑCÀ
Å�Å�Â$É+À
É�Â
Ä�Ç�É�Â��"Â���Ê$ÍHÂ$º�Åu
bÅ�Æ�À
ºYÅ�Æ�ÂFÈéÇ�É�Ä�Â$É/ÍHºfÅIÆ>ÂFÁ�Â$º>Á�Â£Ç�È/À
Ã�Þ>À
º�Ê$ÍHº�Î
Å�Æ�ÂPÃ�Â$Á!ÍÒÎ�º+Ð�ÑKÀ
º�Á'Û
� º´Î�Â$º�Â$É(À
ÑCà Å�Æ�ÂxÄ�Ç�Ã>Â$Á ÍÒºäÀ
º�Â$Ù�Ð�ÑKÀ
º�À
Å�ÍÒÇ�ºóÅIÉ�Â$Â�� 
 '
Ý

À
É�ÂPÆ>ÍÒÂ$É(À
É�Ê­Æ�ÍHÊ�À
ÑÒÑHÕ�Ç�É�Î�À­º�ÍÒØ$Â$Ã�à/À
º�Ã�Æ>Â$º�Ê$Â�à�Ô«Â³ÔFÍHÑÒÑ>Æ�À�Þ�ÂÏÞ>À
É�¾
ÍHÇ�Ì�ÁFÇ�Ð>Å�ÍÒÇ�º�Á£Ç�º+Á!Â$ÑÒÂ$Ê$Å�ÍHº�Î�Å�Æ�ÂÏº�Ç�Ã>Â$Á³ÈéÇ�ÉFÂ$Ù�Ð�ÑCÀ
º/À
Å�ÍÒÇ�º�Û0á Æ�ÍHÁ
È�É�Â$Â$Ã�Ç�Ä ÍÒÁbÌ�Å�ÍÒÑHÍÒØ$Â$Ã×ÅIÇ�Â$Ù�Å�Â$º�Åi»,¼«íóÅ�Ç+Ð�ÑÒÌ>É(À
Ñ�Å�É(À
ÍHº�ÍHº�Î Â$Ù�¾
À
Ä�Ð�ÑHÂ$Á : � J Û�á Æ>ÂPÁ�Â$ÑHÂ$Ê$ÅIÍHÇ�ºÖÇ�È�º�Ç�Ã�Â$Á£ÈéÇ�ÉFÂ$Ù�Ð>ÑCÀ
º/À
ÅIÍHÇ�º+ÍHÁ«Å�Æ�Ì>Á
ÀdÊ$É�Ì�Ê$ÍKÀ
Ñ³Ð�É�Ç�¿�ÑHÂ$ÄoÍHº�À
Ð�Ð>ÑÒÕ�ÍÒº>Îx»,¼«íPÛ�á Æ�Ì�ÁYÔ0Â�Ô ÍHÑÒÑ0º>Â$Â$Ã
À}Ä�Â$Å�Æ�Ç�Ã�Å�Ç Ê$Ç�º-��º>ÂÚÅ�Æ�ÂxÁ�Â$ÑHÂ$Ê$Å�ÍÒÇ�º/Û]áFÆ�ÂÚÐ>É�Ç�Ð�Ç�Á!Â$Ã&�>Þ�Â
Ä�Ç�Ã�Â$ÁbÇ�È0Ó�º�Ç(Ô ÑHÂ$Ã�Î�Â+À
Ê$Ë�Ì�ÍÒÁ!ÍÒÅ�ÍHÇ�º�À
É�Â�Ã�Â$É�ÍHÞ�Â$ÃÝ¿�Õ+Ê$Ç�º-��º>ÍÒº�Î
Å�Æ�Â Â$Ù�Ð�ÑKÀ
º�À
Å�ÍÒÇ�º ÑHÂ$Þ�Â$ÑFº�Â�À
É&Å�Æ�Â+Ç�Ð�Â$É(À
Å�ÍHÇ�º�À
ÑHÍÒÅKÕu¿�Ç�Ì>º�Ã�À
É�Õ4Û
� º�$�Ç�Ã�Â ���u� à¡Å�Æ�Â Ã�Â��>º�ÍÒÅ�ÍHÇ�º Ç�È 
�þ ÍÒÁ�Î�ÍHÞ�Â$ºäÀ
Á�Å�Æ�Â Ê$Ç�º>¾
æ�Ì�º>Ê$ÅIÍHÇ�ºSÇ�È0Å�Æ�ÂdÑHÂ�À�Þ�Â$ÁÏÇ�È0Å�Æ�Â 
 'GÝ Ô Æ�ÍHÊ
Æ À
É�ÂdÑHÇ�Ê�À
Å�Â$ÃßÀ
Å
Å�Æ�Âd¿�Ç�Å�Å�Ç�Ä�Ç�È 
 '
ÝÖÛ � ºC$�Ç�Ã>Â ��� à�Ç�ºuÅIÆ>ÂdÇ�Å�Æ�Â$ÉÏÆ�À
º�Ã�à�ÍÒÅ
ÍHÁFÎ�ÍHÞ�Â$ºèÀ
ÁFÅ�Æ>ÂiÊ$Ç�º�æ�Ì>º�Ê$Å�ÍÒÇ�º+Ç�È~Å�Æ�ÂPÌ�Ð>Ð�Â$É�Ä�Ç�Á�ÅP¿�É'À
º�Ê
Æ>Â$ÁPÍÒº
Ü�Ð�À
Ê$ÂSÜ�Ô Æ>ÍÒÊ­Æ�À
É�ÂYÑÒÇ�Ê�À
Å�Â$ÃóÀ
¿�Ç(Þ�Â�Å�Æ�ÂYÑÒÂ�À�Þ�Â$Á���ÑÒÇ(Ô0Â$É�¾;Ä�Ç�Á�Å
¿�É(À
º>Ê
Æ�Â$Á;�IÛi�³Â$º>Ê�Âv$�Ç�Ã�Â ��� Ð�É�Ç(Þ�ÍHÃ�Â$Á�Ä�Ç�É!ÂPÎ�Â$º�Â$É(À
Ñ«À
º�ÃÚÀ
¿�¾
Á�Å�É(À
Ê$Å¡Ó�º>Ç�ÔFÑÒÂ$Ã>Î�Â«Ô Æ�Â$É�Â�À
Áj$�Ç�Ã�Â �u��� Ð�É�Ç(Þ�ÍHÃ�Â$Á/Ä�Ç�É�ÂVÃ�Â$Å(À
ÍHÑÒÂ$Ã
À
º�Ã+Ê$Ç�º�Ê$É�Â$Å�ÂPÓ�º�Ç(Ô ÑHÂ$Ã�Î�ÂKö J Û
�!�>� û � ,  éò!� ���  , ð ò!� . )�ô �  éô(ï�õ�î���ò>� � ï�õ���ï
áFÆ�Â}Á!Â$Ê$Ç�º�Ã�º�Ç�Å�ÍÒÇ�º�Ç�ÈPÇ�Ð�Â$É(À­ÅIÍHÇ�º�À
ÑHÍÒÅKÕ ÍHÁ�Å�Æ�Â Ë�Ì�À
ÑÒÍHÅCÕ�Ç�È

Ó�º�Ç(Ô ÑHÂ$Ã�Î�Â£Ô Æ�ÍHÊ­ÆYÊ�À
ºY¿�Â£Â$Þ>À
ÑHÌ�À
Å�Â$ÃYÍÒºYÉ�Â$ÑKÀ
Å�ÍÒÇ�ºfÅ�ÇÏÔ Æ/À
Å0Â$Ù�¾

Å�Â$º�Å~Å�Æ�ÍHÁ�À«Ð�ÍÒÂ$Ê$Â«Ç�È�Ó�º�Ç�ÔFÑHÂ$Ã�Î�ÂFÍHÁ/Ê$Â$É�Å�Ín��Â$Ã�ÍHÅ�Á/Ì�Á'À
Î�Â�Û � º�Å�Æ�ÍHÁ
Á!Â$º�Á�Â�à�Ô0ÂÏÅ(À
Ó�Â��"Ó�º>Ç�ÔFÑHÂ�Ã>Î�Â�Ô Æ>ÍÒÊ­Æ�É�Â$Ë�Ì�ÍHÉ�Â$ÁPÊ$Â$É�Å�Íõ�>Ê�À­ÅIÍHÇ�º+Ç�È
ÍHÅ�Á/Ì�Á'À
Î�Â«¿�Õ�Ê�À­Ì�Á(À
Ñ4É(À
Å�ÍÒÇ�º/À
ÑÒÍHÅ�ÍÒÂ$Ád
£º�Ç�Å/Ç�Ð�Â$É'À
ÅIÍHÇ�º�À
ÑKÛ � ºÏÇ�Å�Æ�Â$É
Ô0Ç�É�Ã>Á(à(Â$Þ�Â$ºfÅ�Æ�Ç�Ì�Î�ÆfÍÒÅ�Á³À
Ð�Ð�ÑHÍÒÊ�À
¿�ÍHÑHÍÒÅKÕPÍHÁ/É�Â$ÑKÀ
Å�ÍÒÞ�Â$ÑÒÕbº�À
É�É�Ç(ÔÏà�À
Ð�ÍHÂ$Ê$Â£Ç�È�Ó�º>Ç�ÔFÑÒÂ$Ã>Î�Â³ÔFÆ�ÍHÊ
ÆYÍHÁ«Ê$Â$É�Å�Ín��Â$ÃYÍÒÅ�ÁVÊ�À
Ì�Á'À
ÑçÉ(À­ÅIÍHÇ�º�À
ÑHÍÒÅKÕ
ÍHÁFÉ�Â$Î�À­É�Ã�Â$Ã+ÅIÇf¿�ÂPÇ�Ð�Â$É(À
Å�ÍHÇ�º�À
ÑKÛ
¹³ÁYÄ�Â$º�Å�ÍHÇ�º�Â$Ã�ÍÒºóÜ�Â$Ê$Å�ÍHÇ�ºy��Ûn��à�Å�Æ�ÂuÀ
Ê$Ë�Ì�ÍÒÉ�Â$Ã�Ó�º>Ç�ÔFÑHÂ$Ã�Î�Â

Æ�À
Á£Å�Â$ÑHÂ$Ç�ÑHÇ�Î�ÍÒÊ�À
ÑFÀ­º�Ã��
Ç�ÉPÊ�À
Ì�Á'À
Ñ�É(À
Å�ÍHÇ�º�À
ÑHÍÒÅ�ÍHÂ$Á³ÔFÆ�Â$º+Å�Æ�ÂÏÄ�Â$¾
Ã�ÍKÀ
Å�ÍHº�ÎxÁ�Ð/À
Ê$Â$Áxê|À
º>Ã��
Ç�É ½ì��ê�ÑKÀ
º�º�ÍHº�Î2�,º�Ç(ÔFÑÒÂ$Ã�Î�Â�Ü�Ð�À­Ê$Â
À
º�Ã��
Ç�Ébê�Æ�Õ�Á�ÍHÊ�À
ÑÒ¾;½ ÀIÔ��Pº�Ç(Ô ÑHÂ$Ã�Î�ÂfÜ�Ð�À­Ê�Â���Ç�È�Å�Æ�Â$Á�Â£É(À
Å�ÍÒÇ�º�À
ÑÒ¾
ÍHÅ�ÍÒÂ$ÁbÀ
É�ÂbÑÒÇ�Ê�À
Å�Â$Ã ¿�Â$ÅCÔ«Â$Â$º�Å�Æ�Â 
¦þ À
º�Ã+Å�Æ�Â2ó � Û � ÅFÍHÁ«Ë�Ì�ÍHÅIÂ
Ã�Ín��Ê$Ì�ÑHÅFÅIÇÏÐ�É!Â$Ð�À
É�ÂiÅ�Æ�ÂbÃ�Ç�Ä+À
ÍÒº+Å�Æ�Â$Ç�É�ÕYÍHºSÜ�Ð/À
Ê$Â�ê ¿�Â$È�Ç�É�Â$¾
Æ�À
º>Ã Á!Ì�Ê­Æ Å�Æ�À
Å�ÍHÅ�Æ�À
Á�Ê�À
Ì>Á(À
Ñ,É(À
Å�ÍHÇ�º�À
ÑHÍÒÅ�ÍHÂ$Á	h Å�ÇxÃ�ÇuÁ�ÇxÔ0Â
Ô0Ç�Ì>ÑÒÃbÆ�À�Þ�Â«Å�Ç�Â$ÙçÀ
Ä�ÍHº�ÂbÀ/ÑCÀ
É�Î�ÂVº�Ì�Äi¿�Â$É/Ç�È4Ê�À
Á�Â$Á�Ç�È�Ì>Á(À
Î�Â«È�Ç�É
Â�À
Ê­ÆÝÐ�Æ�Õ�Á�ÍHÊ�À
Ñ�ÑKÀ�ÔiÛj�³Â$º�Ê$Â�à�Ô«ÂiÆ�À�Þ�Â×À
Ã�Ç�Ð�Å�Â$Ã�À
º À
Ð�Ð�É�Ç�À
Ê­Æ
ÔFÆ�Â$É�Â«Å�Æ�Â«Ã�Ç�Ä+À
ÍHºÏÅ�Æ�Â$Ç�É�ÕÏÍHºÖÜ�Ð�À
Ê$ÂbêdÍHÁ/É(À
Å�ÍHÇ�º�À
Ñ�Ç�º�ÑHÕÏÍHºPÅ�Æ�Â
Å�Â$ÑHÂ$Ç�ÑÒÇ�Î�ÍHÊ�À
Ñ0Á�Â$º>Á�Â�Û�áFÆ�ÍHÁPÓ�º�Ç(Ô ÑHÂ$Ã�Î�Â�¿�Â$Ê$Ç�Ä�Â$Á�Ê�À
Ì>Á(À
ÑHÑÒÕSÉ(À
¾
Å�ÍHÇ�º�À
Ñ>ÔFÆ�Â$º�Ê$Ç�Ä�Ð�ÍHÑHÂ$Ã�ÔFÍÒÅ�ÆÏÅ�Æ�Â�Ó�º>Ç�ÔFÑÒÂ$Ã>Î�Â³Ç�º+Ü�Ð/À
Ê$Â³½�Ç�É£Ü
¿�ÕbÅIÆ>Â«»£¼¡½dÐ�É�Ç�Ê�Â$Á!Á(Û�â�Ç�É�ÍHº�Á�Å(À
º>Ê�Â�à(Å�Æ�ÂbÀ­Ê$Ë�Ì�ÍHÉ�Â$ÃÏÓ�º�Ç(Ô ÑHÂ$Ã�Î�Â
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