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•
Æ½vâp u ªØÀ ka» n8Ä�v m ª�� » n RnQÉn�° ¶ v%T ¶ nI· sxi nIv » Q u8k ®bv7R{n�


•
fhu ª s ª » T kâ»¦Ã ¥ u QÉn mZk Ä�� m ª�� » n���


•
fhu ª m v,· u ª"Raª mZk Ä�� m ª�� » n���


•
fhkâs¼k�¶ nS· s �N�*| �8�������8���G�S��


•
fhu ª m v,· u ª"Raª mZk Ä�� Õ ª���QSR s n » QoÄ�n R s R�n�


•
fhu ª m v,· u ª"Raª mZk Ä�� Õ ª���QSR s n » QoÄ�n R s RnQÉn ¶ · u n k ¥ »¦Ã ¥ u Q�


•
fhk`i Ê�� RLQ m v,· u ª"Raª k ¥ »ÉÃ ¥ u Q�
��a®�Q¦v0¥ kamZk ����


•
�¦�É�
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•
ý R�� kaiÂm v,p ¶ v{°�¥*v7R{n�°�®&QÉnS¥ u v �Ø¥{n�¨ RnQ¦p ¶ n QA® u v ¶ n m R{n i n » v0p ¶ n�


•
fhkâs¼k�¶ nS· s ®&QÉnS¥ u v Q ¶ v7T ¶ � m Qon iÂu ª���


•
qav7T i nSÀ i n u n R s¼k ®�v�� QBÀ iÂu n s ®bv iÂu v��E®�QonS¥ u ó�


•
fhkâs¼k�¶ nS· s QSR s n » QoÄ�n R{p ¶ v Q ¶ v7T ¶ v m QÉn iÂu ª���


•
qav7T i nIv » Q u8k ®bv!� QSR s n » QoÄ0ncR s R{n m v,· u ª"Raª"


•
û k p u n8Ä k · s¼k · k ®bv�� Q R s n » QoÄ�n R s R�n m v,· u ª"Raª"


•
«Ú·¼À kam v<Ä�v7RLQon�p u!#¦k ®�Qon T<v QAp u ª ¶ n8Ä kâu v,· s óSÀ k ®bv7RLQ¦v�


•
�¦�É�
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•
r�u ª Õ T'Qon QA®bª�¥*v ¶ R{n Àjv m QoóIp QVU » Q¦p uSÕ ªa° s n T�· s ªa° kaÕ{i v u ªa° �¦�É�

•
r�u ª Õ T'Qon�°�®xª�¥jv ¶ R�n kaÕ{» QÉp u ncRnQúv
�=·Âª m Ãj» v,p ¶ v�°=· s n iÂk ®bv7RLQon�° k À s ª m v » Q u v,p ¶ v �

•
ý R{¥{n T�· k ®bv7RLQon QA®bª�· uSÃ T'Q�®bv7RLQon�QSR�� k�i¡m v0p ¶ Q �

•
û k<¶ÂiÂu v # n s nSp g R k�»Ék ÄgQÉn Õ v u8k ¥*v7R k ®én �

•
¯ iÂu n s ®bv iÂu v%RnQÉn kaÕ{i v u Ê ® Q k Ä i v7RLQÉp u8k R{n iÂk�u À k0u RjvS®bv7RLQon �

•
r ª"R s n u v mZk ®xª �

•
r ª�· s n m ª i n8Ä Ã #úk ®én QA®&RLQ k · T k ®bv7RLQ¦v
®Ç· � k�i¡m v » Q uSk ®bv%Raª�p g ·Âª�· s n m v,p gA�

•
Å nSp g RLQST'QA· uSÃ T<v7RLQ¦v�°jÀ » v%R k ®bv7RLQon�° f P�¯ �

•
¯ iÂu nS·Âª # Q R�� kaiÂm v,p ¶ Q~°�T k ¥ k ®bv7RLQon�°LT kam À i nI· ¶ v�°=· QÉnSp Q �

� K#, � J�5&< B��NK��1! $a�-<E5�


•
î�k�u À k0u RjvS®bv7RLQon k�Õji v u Ê ®&°�v%Rjv » Q u v
·¼p�ncRaªa°�·¼p8n Rjv i Q Ã · u n�°{·¡n Ta®én R{p ¶ n ´ 
 ¸

•
î�k�u À k0u RjvS®bv7RLQon mZk ®bª ´ 
J¸

•
¤EÃ�s¼k�m v s ª�p u R{n s�#HÃ{m v,p u ncRnQÉn ´ 
J¸

•
r Qon���·¡n m v7R s ª�p u Rjv ´ 
J¸

•
¤ R*v » Q u v s n T�· s Ê ®&°j· sti nS· u p u ncRnQúv�°{·Âª"R s n u v ´ 
J¸

•
ý R s n » QoÄ�n R s R�n u v0p g{k ®�v%RnQÉn�°�v,Ä0n Rjp Q ´ 
J¸

•
r ª�· s n m ªØ¥LQ¦v »Ék Ä k ®én ´GÕ�k,s ª*¸ 
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•
Ö #úk � k R{n ·Âª�· s n m ª QSR s n » QÉÄ0n R s R{n8Ä k · s n iÂk ®bv%RnQúv�° mZk RnQ s¼k�iÂk ®�v%RnQúv�°Á¥LQ¦v,ÄgR k ±
· s ª"T'QÎ° À k ¥�n ¶ÂmZk ®�v%RnQúv?¥{nSpUª uÂ¶ Q~°=n s p �
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•
¿ ª�� » n RnQÉn�° g n Ãji ª�· s ª"T'QÎ°(���,�â�`�0�=�I�����I� �¼�t�J�8�0�j�N���0° �¦�É�

•
ÖAv0· s ��ÀnQÉn RnQÉnZp u!#úk ®�Qon T<v�® RjvS®én s · s¼k · Ã RnT k ® k À iÂk · s ª�p g p u ª"RLR k �¼p Q¦v0p g1m v ±
R Ã v » Raª�p g ´ · u R Ãjilk ®bv7RLQon ÕjÃ=s Ê ® �¦�É� ¸.° ilk�u À k�u RjvS®bv7RLQ¦v ´GiÂk�u À k0u RjvS®bv7RLQon u R*v ±
¶lk�m ª�p g �É�É� ¸�° ilk�uSÃjm Qon RLQ¦v s ncT�· s Ê ® ´ ¥ k ®�p QÉÀaªa°�v7R{n8Ä�¥ k,s ª �¦�É� ¸.°E¥�nSp�ª u ª ¶ Raª�p g
´ ®én ¶ �¼p Qon R*v ¶ n u ¥LRLQoó�°{À iÂu ncT�· u�s v # p�n RLQ¦v m v s n m v s ª�p u R{n©® u8k�i¡Ã1�¦�É� ¸ �

•
ÖAv0· s¼k · k ®bv7RLQ¦vh®xª m v<Ä�v ¶ �0p�n¾®�Qon »Ék�i v7T'QÉn ¶ � Ã RLT0p ¶lk R*v » R k �¼p QÎ°8®½· u nSp g · s¼iÂk RnR k �¼p Q
´ v Ã=s¼kam v s ª�p u Raª�T'QÉn iÂk ®�pSv�¸ �

•
î�kaÕ�k,s�r�k p8p8n i¬´ QSR s n » QoÄ0ncR{p ¶ v Q i¡Ã p g ¸ �

•
Æ�QÉn T s Ê i n u!#¦k � k R{n¬Ä i ª U Õji ª�¥��a°jÄ kj�

•
r ª"R s n u v�®�QonS¥ u ª�R*v Ã T k ®én ¶U�

•
§�¥LT i ª�p Q¦v �

•
¯Ln # R{n iÂk�uSÃ{m Qon RLQon ¶ ó u ª"T<v R*v stÃji v » R{n8Ä kj�

•
û0Q¦v »ok ÄZ·Â® k�Õ�k ¥nRaª ´Ns nI· s½Å(Ã{i QSR{Äav�¸ �

•
Å #úÃjm v0p u n RLQon s n T�· s Ê ® » Q s n i v,p T'QÉp g Q"À k n uÂ¶ Q �

•
§�À�n i v0p ¶ n¬v » Ä�n Õ{i v%QÉp u R{n R*v�®&QÉnS¥ u ª �

•
ÖAv iÂu �,¥ u v7RLQon�®&QÉnS¥ u � �

•
ÖAv0· s¼k · k ®bv7RLQ¦v
® Õ Q u R{nS· Qon ´ T'QÉn iÂk ®�v%RnQÉn�° u v iÂu �0¥ u v%RnQÉn�°{¥�nSp�ª uÂ¶ nJ¸#QBÄgQÉn # ¥jv �
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•
ì�» v,·Âª"T<v"U�� ¿ v # Àjv Q Õ v7R*v7R	� �

•
ì�» v,·Âª"T<v"U
�Ò«>Q » T�°�T k0u v Q T<v,À Ã · s v��t°�� ¿ QÉ· ¶lk R*v iÂu n Q TJv%RnQ Õ v » n
� � «­n i · ¶ v sti¡Ã ¥=±
RnQÉn ¶ · u v"U Yfc@cZa`d�e@egj�]UPfP7WbP7i`[ lXMh[@L [X`lPgcUeS^NT7`bP�d@eg]lM��QPg]fp����XT^k P [ l7W"j

•
ì�» v,·Âª"T<v"U¾À iÂk�Õj» n m ª T i ª�À s¡k v i ª stm n s ª�p u R�n �

•
ì�» v,·Âª"T<v"U È T i Ê »ok ®bª�p gA�

•
ì�» v,·Âª"T<v"U �JÔ ±�À Ã{u8uS» n �

•
ì�» v,·Âª"T<v"U ì Ê # T k Q1T ilu ª���ª"T �

•
ì�» v,·Âª"T<v"U ì½k�»okaiÂk ®bv%RnQÉn m v0Àaª �

•
ì�» v,·Âª"T<v"U(« Qon �SnE® í v7R k Q �

•
f v # T k ®bv7RLQon&·Âª m�Õ�k�» Q¦p u R{n �

•
¯ » v%R k ®bv7RLQon&¥ iÂk ÄgQ �

•
Æ½vS®�QoÄav0p ¶ v iÂk�Õ�k0s v Q kam Q ¶ v%RnQÉn�À ilu nS· u T,Ê=¥ �

•
«Ú·¼À kam v<Ä�v7RLQon�À k ¥�n ¶Âm`k ®bv%RnQúv
¥{nSpUª uÂ¶ Q �

•
þ P r{ý�iÂk�Ã�s QSR{Ä �

•
��®&Qúv s T »ok p T,Ê ® ´ v%R�Ä �ÏºÏ»Ék p T`« kai¡» ¥�¸ �

•
r ª"R s n u vZv » Ä kai ª s¼m ÊI® · s n iÂk ®�v%RnQúv �

•
¯ iÂk�Õj» n m u nSÀj· Ã=s n ¶ · u v,p g{k ®�RnQ¦pUª �

•
§�À s ª m v » Q u v,p ¶ v iÂk�u T iÂk<¶ÂÃXm v s n i Q¦v # Ê ® �

•
ü�i ª UW«Úv i pIv Õ ªa°{· u v,p g ªa°�Ä k*�

•
ì½k R��MQ T s ªè® k,¶ n RnR{ngU^À » v7R k ®bv%RnQÉn�Q"· s n iÂk ®bv7RLQon�°{¥�nIpUª uÂ¶ n �
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•
î ª"RLT'QA®bv »ÉÃ�s¼k ®hn �

•
ü QÉn # ¥*v �

•
r�s n iÂk ®�v%RnQÉn�¨ i¡m � �

o© plqsr�t�q3ugvwuyx�z�{}|



���������
	���
���	�
���������������������	  ��

� 4590)����h��'�� � � � ��' ��� � 1�,��-#&"\1�,��

� K GAK�,�F K . B <�;W>���B�<CK

P9n8Ä�n R{¥*v m Ê ®&Q~° �8n u v0¥jv%RnQÉn s¼kðu8k · s v #úk ®bª m ª�� »ok R�nØÀ iÂu n u w�QSRj· s ncQSR*v � «­nI¥ #HÃ Ä
RnQÉn8Ä k©²0È��ñ»ÉÃ ¥ u T'Qon ¶ À k À Ãj» v0p ¶ QaRnQÉn ¶ nS· s ®Ú· s v%RnQÉn�Ä kPiÂk�u ®&Q � u v�� � ¯ i vS®P¥ k À k ¥ kaÕ RLQon
RnQÉn ¶ nI· sbs¼k À i vS®½¥"��°�v » n u v,¥*v7RLQon ¶ nS· sxÕ v i ¥ u8k p QÉn T<v8®én�Q kai ª=ÄgQSR*v » R�n �
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GUNSHIP GREY/OLIVE DRAB/CHARCOAL
F/RF−111C/G

A8−132

The author is not responsible for any losses which may result from the use or

Distribution of this artwork as part of the xfig package, where xfig is part
of a commercially sold software package is permitted.

misuse of this material.
 © 1995, Carlo Kopp
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FIG.5 SIMPLIFIED LAYOUT OF A MULTIPLE BAND LIDAR POD (RECCE SENSOR)

POWER SUPPLY
SIGNAL PROCESSOR / CONTROL COMPUTER

SCANNER MIRROR (45 DEGREE TILT)

SECONDARY MIRROR / FOCUS DRIVE
PRIMARY MIRROR

BEAM OPTICAL PATH

BEAM SWEEP
CCD VIDEO CAMERA

MIL−STD−1553B BUS INTERFACE / POWER FEED

RAM AIR EXHAUST VENTS (L/R)

LASER COOLANT HEAT EXCHANGER / POD ECS COUPLING MIRROR / SPLITTER / OPTICAL FILTER

SCANNER DRIVE / POSN ENCODER

BALLAST

RAM INLET
(COOLING)

POD BACKBONE

LASER GAIN STAGES / COOLANT JACKETS (BANDS 1, 2, 3)

MAGTAPE RECORDER
OPTICAL ASSY STRUCTURAL STIFFENER

OPTICAL COUPLER MIRRORS (BEAM COMBINERS)

SCANNER WINDOW

OPTICAL MODULATOR (TUNING) PACKAGES

HOMODYNE RECEIVER PACKAGE (MIXERS−DETECTOR−DEWAR−A/D)

The author is not responsible for any losses which may result from the use or

Distribution of this artwork as part of the xfig package, where xfig is part
of a commercially sold software package is permitted.

misuse of this material.
 © 1995, Carlo Kopp
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Supply Air

Return Air

Duct Conduction

Imbalance Flows
System Flows

Legend

Duct Leakage
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¯ k ¥{· s vS® k ®xª ·¼p g n m v s U

PROBLEM −−− > SOLUTION

��� § Õ ·¡n i ®bv,p ¶ v Q"v7R*v » Q u v k0s¡k p u n RLQ¦v �
e=� û½n s n T�p ¶ v
À iÂk�Õj» n m ÃB�
¹{� «�ª u R*v,p u n RLQon�p�n »ÉÃB�
³*� §�T i nS· » n RLQon T i ª s n i Q Ãjmà¶ v7T k �¼p Q ´ T i ª s n i Q¦vâ· Ã T0p8nS· Ã ¸ �
Ô=� §�T i nS· » n RLQon k Ä i v7RLQÉp u n�� ´ ®bª"T »ÉÃ p u ncRnQúva¸ �
Ý{�^ìxk Rj· stiÂÃ T0p ¶ v m`k ¥�n »¦Ã U

•
Q R{À Ã�s °

•
kaÃ=s À Ã=s °

•
sti v7Rj· � k�i¡m v0p ¶ v QSRjÀ Ã�s ± kaÃ=s À Ã=s °

ë �^ìxk Rj· stiÂÃ T0p ¶ v iÂk�u ®&Q � u v%RnQúv �
È{�^ù ®�v i¡Ã RLT k ®bv7RLQ¦vâ¥ k ¥jv s T k ®éngU

•
p u!#¦k ®�Qon T�°

•
� iÂk ¥ k ®&QÉ· T k °

•
Q RnR{n&·Âª�· s n m ªa°

²{�(¤ Rjv » Q u v�°�®én i ª�¨MT<v,p ¶ v�°=®�v » Q¦¥jv0p ¶ v�° k À s ª m v » Q u v,p ¶ v Q5®P¥ iÂk �8n RLQon ilk�u ®&Q � u v%RnQúv �
�SÜ{� w�®én R stÃ v » RLQongU^À k ® s Ê iÂu ncRnQÉn¬pUª"T »¦ÃA�
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fhg v i v7T s n i ª�· s ª�p u R�n&n » n m n R s ª U

•
ì�» v,·Âª�¨ TJv0p ¶ v­À iÂkaÕ{» n m Ê ® U­¥ » v k T i n�� »ok R{n ¶ T » v0·Âª À iÂk�Õj» n m ÊI® � k T i n�� »Ék R{n
m n s¼k ¥=ª �

•
û k�Õ Ê i�m n s¼k ¥=ª i nSÀ i n u n R s v,p ¶ Q{®&QÉnS¥ u ªâ¥ » v?¥jv%R�n8Ä k À ilkaÕ{» n m ÃX´ T » v,·Âª`À ilkaÕ{» nU±
m Ê ®E¸ �

•
Å(i v7Rj· � k�i¡m v0p ¶ vE¥ k À iÂk�Õj» n m ÊI® k�Õj» Q¦p u n RLQ k ®xª�p g Q=®xª"T k�iÂu ª�· s v%RnQÉn m n s¼k ¥ k�Õ ±
» QÉp u n RLQ k ®bª�p gð´ R Ãjm n i ª�p u Raª�p g °{v%Rjv » Q s ª�p u Raª�p g ¸ �

•
«­ª"T kaiÂu ª�· s v7RLQon m n s¼k ¥�QSR s n » QÉÄ0n Rjp ¶ Q k�Õj» Q¦p u n RLQ k ®én ¶Á´ v7R{Ä � � �0�©�5}=| �0|Î���0���,�
���*|����N�����=�����¢� �

•
ù À i v,· u p u v7RLQon�°{¥{n T kam À k0u ª�p ¶ v Q i nS¥ Ã T�p ¶ v ´ ¥ k À k ¥{À iÂk�Õj» n m Ê ®�¸ �

•
ÖAv0· s¼k · k ®bv7RLQon m n s¼k ¥_· uSÃ T<v%RnQúv v Ã=s¼kam v s ª�p u R�nSÄ kj�

•
«­ª"T kaiÂu ª�· s v7RLQon g n Ãji ª�· s ª"T �

•
«­ª"T kaiÂu ª�· s v7RLQon m n s¼k ¥ Ã p u n RnQúv · Qoó �
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•
î�k�u À k0u RjvS®bv7RLQon k�Õji v u Ê ®&°

•
î�k�u À k0u RjvS®bv7RLQon mZk ®bªa°

•
î�k�uSÃ{m Qon RLQon ¶ ó u ª"T<v R*v stÃji v » R{n8Ä k °

•
r ª�· s n m ª�Ä0ncR�n i v0p ¶ Q k ¥jÀ k ®&QÉnS¥ u Q ´�� ± ¤ ¸�°

•
¤EÃ�s¼k�m v s ª�p u R{nE®�RnQ k · T k ®bv%RnQÉn ´ ¥ k ® k ¥ u n RLQon s ®&QÉn i ¥ u n���¸�°

•
î�k�u ®&Q � u ª�®bv7RLQon¬À iÂkaÕ{» n m Ê ®&°

•
§ Õj» Q¦p u n RLQ¦v
·Âª m�Õ�ka» Q¦p u R{n�°

•
¯ » v%R k ®bv7RLQon ´ ·Âª"R s n u vZv » Ä k�i ª stm Ê ® · s n ilk ®bv7RLQ¦v�¸�°

•
ü�i ªa°

•
r ª�· s n m ª i n8Ä Ã #úk ®én�°

•
r ª�· s n m ª�n T�·¼À�n iÒs¼k ®én�°

•
r ª�· s n m ªØ¥ k�i v,¥jp u n ´�ì ± º ¸�°

•
r ª�· s n m ª Ã p u �,p8n�· Qoóa°

•
î�kaÕ�k,s ª"T<v{°

•
r ª�· s n m ª�� iÂk�Õ�k0s ª�Q R s n » QÉÄ0n R s R{n�°

•
¤EÃ�s¼k�m v s ª�p u R{n�À iÂk Ä i v mZk ®bv7RLQon�°

•
¤ R*v » Q u v ¶ v%T k �¼p Q k ®bv�°

•
û0Q¦v,ÄgR k · s ª"T<v �
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•
ûEv s v ¿ QSRLQSR{Ä ´ n T�·¼À »Ék�i v,p ¶ v
¥*v7Raª�p g ¸ �
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GF . � M !.T8��� zJ�����{� Ó©zI�a�,�����$/8�S�©}=�â� �tÓl�,�W�a�¢£­}��Z�
	8���N�W���Ò�
�a�8���U£
�I�t�0��� ��|��¢�3� �9�Â�0�W�5�3���0�ÂzS� �U| �,�*�Î�ïzÁ�����8�0| �G�3�W�Î�.�SzS�ò�,�¡�SzX���<}�| �.�.zS���Øz ���U£{�,���0�*�Î�
�U�ÎÙ
�������.�?���0�W���U£ØzI�a��� 'Ì�(���,|Î}j���������

� ��� M FG!�T8�	�ò� FG���(#a�
� zI�J�8�����W���a���0�`�7/S�8�(zW�S�J�<�Î�G�4/
�Iz8�Î�.�SzS�N�*�7�(���IÓ �������,}a�,���

•
Q R s n » QÉÄ0n Rjp ¶ v QA®�QonS¥ u v{°

•
Q R s n » QÉÄ0n Rjp ¶ v
v�®�QonS¥ u v{°

•
T k�iÂu ª�· s v7RLQon u ®�QonS¥ u ª �X®�RnQ k · T k ®bv7RLQona° iÂk0uSÃjmZk ®bv7RLQon�° u v,· s¼k · k ®bv7RLQon ®&QÉnU±
¥ u ª_¥ k`ilk�u ®&Q � u ª�®bv%RnQúv
À iÂk�Õj» n m Ê ® °

•
Q R s n » QÉÄ0n Rjp ¶ v ¶ v%T k z ���0�����$/�
 �¡�SzS�W� �Iz8�,���0�*��� �9�Â���8�É�8�Z�0��°

•
Q R s n » QÉÄ0n Rjp ¶ v ��n » n m ncR s R k ®én ¶ ·Âª stÃ v,p ¶ Q~° u v,¥*v7RLQ¦v �

� ��� M FG!�T8����� M D ��
GF . � M !.T8��� ���j�8�Â�0|��0�
I

�J�<�¼�4/��o�,�*�Ø�����W�Î�.�SzS�
W
�

I(W ) = W ′.

�ð���0� �Ø�N�*|��������=���������=�I�¢�U|Ï�¡�8���a���S�
W ′ ���

W
�

� ��� M FG!�T8�Ú[ y{z8|~}{��z8���Ø�N�*| �8�������8���G�S� � | �.�¢£=���,�o�t�����ï�â�7/��É���*���è�Z�J�¼zS�,���
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��� Æ½v Ã TJv m v ¶ �0pSv u v u v,¥*v7RLQon Rjv Ã p u ª�� m v0· u ª"Raª u v0p g{k ®bv7RLQ¦v�À k ¥ kaÕ R{n8Ä k ¥ k
»ÉÃ ¥ u T'QÉn8Ä k*�

e=� ÖAv,· s¼k · k ®bv7RLQon T kam À Ã�s n i Ê ® ¥ kñiÂk0u ®�Q � u ª�®bv7RLQ¦v À iÂkaÕ{» n m Ê ®&° T s Ê i n Õ ª # ª
Ã�u R*vS®bv7R{n u v ®xª # �0p u R"�`¥ k�m n R{ó?p u!#úk ®&QÉn T<v ´ RjÀ � Ä i ªa° iÂk�u ®&Q � u ª�®bv7RLQon À iÂk ±
Õ{» n m Ê ®&°{¥ k ® k ¥ u n RLQon�° �É�¦� ¸ �

¹{� û u QÉnS¥ u QSR*v Õ v0¥jv �2Rjv0¥X®bª ¶ v!� RLQoncRnQÉn m Q*R*v!� » v,¥ k ®bv%RnQÉn m QSR s n » QÉÄ0n R s R{n8Ä kèu v ±
p g{k ®�v%RnQúv
® TJv s n8Ä kai Qúv,p g À iÂk p�nI·¡ÊI® kaÕ{» QÉp u ncRnQ k ®xª�p gB�

³*� Æ½v Ã TJv kâ´ ·Âª m�Õ�ka» Q¦p u Raª m ¸9À iÂu n s ®bv iÂu v%RnQ Ã ®�QonS¥ u ª Ã{mZk � » Qo®&Qúv ¶ �0pUª m À�n i p�nIÀ�±
p ¶ óCQ ilk�uSÃjm Qon RLQona°{v%Rjv » Q u ó�°�®&RLQ k · T k ®�v%RnQÉn�°jÀ k ¥{n ¶ÂmZk ®bv7RLQon&¥�nSp�ª uÂ¶ Q1Q"¥ u Qúv # v ±
RnQÉn �

Ô=� ÖAv,· s¼k · k ®bv7RLQon�T k�m À Ã�s n i ÊI®ñ¥ k U

•
iÂk�u À k0u RjvS®bv7RLQ¦v k�Õji v u Ê ® °

•
¥ k ® k ¥ u ncRnQúv s ®&Qon i ¥ u n��B°

•
iÂk�u ®&Q � u ª�®bv7RLQ¦v�À ilkaÕ{» n m Ê ®&°

•
ÄhQon i °

•
À k ¥�n ¶Âm`k ®bv%RnQúv
¥{nSpUª uÂ¶ Q~°

•
�¦�É�
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���^ìEi ª s n i Q Ãjm m ª�� » ncRnQúv �
e=�^ìEi ª s n i Q Ãjm u v,p g�k ®bv7RLQ¦v �
���^ìEi ª s n i Q Ãjm À k�i Ê ®&R*v7RLQ¦vZ¥ k`»ÉÃ ¥ u Q �
e=�^ìEi ª s n i Q Ãjm i v0p ¶lk R*v » R k �¼p Q �

•
� ± � U r ª�· s n m ª m ª�� » �,p�n ¶ v7T »¦Ã ¥ u QÉn �

•
� ± e U r ª�· s n m ª m ª�� » �,p�n i v0p ¶lk R*v » RnQÉn �

•
e ± � U r ª�· s n m ª u v,p g{k ® ÃJ¶ �0p�n�· QÉó ¶ v%T »¦Ã ¥ u Qon �

•
e ± e U r ª�· s n m ª u v,p g{k ® ÃJ¶ �0p�n�· QÉó i v,p ¶lk R*v » RLQon �
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ý R ��ª"RnQÉn i Q¦vè®&QÉnS¥ u ª UEÀ i v7T s ª�p u Rjv i nIv » Q u v,p ¶ Q*QÉ¥{n Q ¤¬ý ® u v,· s¼k · k ®bv7RLQ¦v0p g Q R���ª"RLQon i ±
· T'QÉp gA�

�g<04�5 <8B8�1�NB K 6 B��-,8J�5 � � K#,CK <CB K

•
i nSÀ i n u n R s v0p ¶ v ®�QonS¥ u ªa°

•
v%Ta®&Q u ª�p ¶ v
®&QÉnS¥ u ªa°

•
À iÂu nSp g�k ®xª�®�v%RnQúv
®&QonI¥ u ª�°

•
Ã ¥ k · s nSÀLRnQúv7RLQon�®&QonI¥ u ª�°

•
®�RnQ k · T k ®bv%RnQÉn�° u v,· s¼k · k ®bv7RLQon�°nQSR s n i À i n s v,p ¶ v
®&QÉnS¥ u ªa°

•
kaÕ=¶ v!� RLQ¦v7RLQon�®&RLQ k · T k ®bv7RLQ¦v{°

•
v%Rjv » Q u v
®&QonI¥ u ª�°�®én i ª�¨ TJv0p ¶ v�°=®bv » QÉ¥*v,p ¶ v{°

•
k À s ª m v » Q u v0p ¶ v&®�QonS¥ u ªa°

•
m`k ¥=ª�¨ T<v,p ¶ v QLv,¥*v,À s v,p ¶ v � Ã p u ncRnQÉn �

•
À iÂk<¶ ncT s¡k ®bv7RLQon QBn T�·¼À »ok v s v,p ¶ v�·Âª�· s n m Ê ® u¬Õ v u ��®&QonI¥ u ª �
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���^î nIÀ i n u ncR s v0p ¶ v&®�QonS¥ u ª ´ �Îv%T s ªa° g Q¦À k,s n u ªa° i n8Ä Ã # ªa°{· s v7Raªa°�® # v,· R k �¼p QÎ° i n » v,p ¶ n�°
s¼i v%R{· � kaiÂm v,p ¶ n�° g n Ã{i ª�· s ª"T'Q~°LRnQÉnSÀ�n�®�R k ���0°LRnQÉnSÀ�n # R k ���0° �É�É� ¸ �

e=��¿ nIp g v7RLQ uSm ®&RLQ k · T k ®bv7RLQ¦v"U u v,·tv0¥=ªïÀ iÂu n s ®�v iÂu v7RLQ¦v
®&QÉnS¥ u ª �

¹{�^ras n iÂk ®bv7RLQon�®&RLQ k · T k ®�v%RnQÉn m3�
³*�(¤ Ta®&Q u ª�p ¶ v
®&QonI¥ u ª ´ ® �0· T'Qon¬Äav i ¥ #úk � ¸ �
Ô=�^ý R s n i �Gn ¶ · Ã ��ª s T k ®&RLQST<v{° kaÕ=¶ v!� RLQon RLQ¦v �
Ý{��Å nS· s¼k ®bv7RLQon�°=®én i ª�¨MT<v0p ¶ v�°=® # v,· R k �¼p Q �
ë ��¿ïk ¥�ª�¨ TJv0p ¶ v�°*v0¥jv0À s v,p ¶ v�° Ã p u n RLQon �
È{� ¯ iÂk<¶ ncT s¡k ®bv7RLQon �
²{� « ¥ i v �Iv%RnQÉn �"Q R s n i v7T0p ¶ v u¬k,s¼k p u n RnQÉn m3�
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Æ Ãjm n i ª�p u R�n ´G» QÉp uIÕ ªa°�®én T s¼kai ª�° m v,p QÉn iÂu n�°�� Ã RnT�p ¶ nJ¸ �

•
qav7T k �¼p Q k ®hn ´ À iÂu nS¥ u Qúv # ªa°

{−, 0, +}
°=·Âª m Õ�ka» QÉp u R�n<¸ �

•
¤E» Ä0n Õji v7Q¦p u R{n ´�i n » v0p ¶ n�°�Ä i v��Nªa° s v Õ n » nJ¸ �

•
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•
«­ª"T kaiÂu ª�· stÃJ¶ �0p�n�Ä i v �Nª ´ · QÉnSp QA·¡n m v7R s ª�p u R{nJ¸ �

•
§�À*v ils nCRjv i nSÀ i n u n R s v,p ¶ Q9· sti¡Ã T stÃji v » R{n ¶&´ · u v Õj»ok RaªØ·¡n m v%R s ª�p u R{n�° i v m ª*¸ �

•
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•
« RLQ k · T k ®�v%RnQÉn�À iÂu n u&Ã�k Ä0Ê » RnQúv7RLQon ´ Ä0n R{n i v » Q u v0p ¶ va¸�°

•
« RLQ k · T k ®�v%RnQÉn�À iÂu n u&Ã · u p u n8Ä0Ê #¦k ®�Q¦v7RLQon ´ ·¼À�nSp ¶ v » Q u v0p ¶ va¸�°

•
¤E» Ä kai ª stm ªØ¥ k À*v,· k ®bv7RLQ¦v
® uSk�i pSv�°

•
« RLQ k · T k ®�v%RnQÉn »Ék ÄgQ¦p u R{n©±Ï¥{nS¥ Ã T�p ¶ v ´�mZk ¥ Ã ·bÀ k R{n R{·8° i n8Ä Ã # v i n u8ka»ÉÃ p ¶ QH¸�°

•
r ª�· s n m ª i n8Ä Ã #úk ®én ´ ®&RLQ k · T k ®�v%RnQÉn�®PÀ iÂu Ê=¥�QA®½· s nSp u ¸�°

•
« RLQ k · T k ®�v%RnQÉn »Ék ÄgQ¦p u R{n©±hv Õ ¥ Ã T�p ¶ v�°

•
« RLQ k · T k ®�v%RnQÉn »Ék ÄgQ¦p u R{n©±JQ R{¥ Ã T0p ¶ v{°

•
Å(i v7Rj· � k�i¡m v0p ¶ nEÄ i v �GÊI® °

•
r À�nSp ¶ v » Q u8k ®bv7R{nhÀ iÂk p�nS¥ Ã{i ª kaÕ{» QÉp u n RnQ k ®hna° ®&RLQ k · T k ®bv7RLQon:Q Ã p u ncRnQÉn�Àjv i v m nU±
s¼i ª�p u R�n ´ Æ©Æ©¸.°

•
« RLQ k · T k ®�v%RnQÉn�À iÂu n u v7R*v »ok ÄgQÉó ´ v7R{Ä � pSv,·¡n�± Õ v,·¡nS¥ i nIv0· k RLQSR{Ä�¸�°

•
ù p u n RLQon Q R{¥ Ã T0pUª ¶ R{n ´GÃ{k Ä�Ê » RnQúv7RLQonJ¸�°

•
« RLQ k · T k ®�v%RnQÉn RLQon m`k R k,s¼k RLQÉp u R�n�°

•
« RLQ k · T k ®�v%RnQÉnE® ®bv i¡Ã RnT<v0p g RLQonIÀ�n�®&R k �¼p QÎ°

•
« RLQ k · T k ®�v%RnQÉn�À iÂu ª Õ{» Q � k R�n Q iÂk0uSm ª s n�°

•
¤E» Ä kai ª stm ªØ· uSÃ T<v7RLQ¦v �

•
î nS¥ Ã T0p ¶ v{° i nS¥ Ã T�p ¶ vâ¥ k À k ¥{À iÂk�Õj» n m ÊI® �

o© plqsr�t�q3ugvwuyx�z�{}|



���������
	���
���	�
���������������������	 � �

� #&"`45%�� ��,213" � ,/13% � � %�� ��,/13"0	

� �->@?D,�5 ;W>��1�X?*) K <8B�K ) <8B ?#;'F ?*) KA<8B8�-<

•
«­ª Õ Ê i À ilu nS· stilu n RnQBÀ k · uSÃ T'Q�®bv �B°

•
r�uSÃ T<v7RLQon&·Âª�· s n m v s ª�p u R�n ´ ®½Ä # � Õ °j®½· u n iÂu ¸�°

•
r�uSÃ T<v7RLQon u�k Ä i v7RLQÉp u n RnQúv m Q~°

•
r�uSÃ T<v7RLQon g n Ãji ª�· s ª�p u R{n�°

•
r�uSÃ T<v7RLQon k À s ª m v » R�na°

•
î nS¥ Ã T0p ¶ v ¥ k À k ¥{À iÂk�Õj» n m ÊI® °

•
r�sti v s n8ÄgQÉn m QSRLQ m v%T�· k ®én ´ Ä i ª*¸�°

•
w » Q m QSR*v,p ¶ v ®bv i Q¦v%R s Ê ® ®�RnQ k · T k ®bv7RLQon �
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•
À iÂk�Õj» n m ª mZk RnQ s¼k�iÂk ®�v%RnQúvKQhÀ k ¥{n ¶ÂmZk ®bv7RLQ¦v3¥�nSp�ª uÂ¶ Q ��¥{nS¥ Ã T�p ¶ v�°�·Âª�· s n m ª
i n v7T s ª�®�R�n�°j·Âª�· s n m ª i n8Ä Ã #úk ®hna° iÂk�u À k0u RjvS®bv7RLQon�® u8kai p�Ê ®

•
À iÂk�Õj» n m ª k ¥=® ilk0s R�n �ð¥LQ¦v<ÄhR k · s ª�p u R{n �Ìv Õ ¥ Ã T0p ¶ v�°�p k Rj· QÉ· s n RjpUª�± Õ v0·¡nS¥ i nU±
v,· k RLQSR{Äj°

•
À iÂk�Õj» n m ª`®xª m v<Ä�v ¶ �0p�n�Ä�n R�n i v » Q u v,p ¶ Q"��QSRj¥ Ã T0p ¶ v�°

•
û�w^û ù©fhÅ ��À iÂk�Õj» n m ª�v Ã=s¼k�m v s ª�p u R�n8Ä k ¥ k ® k ¥ u n RLQ¦v s ®&QÉn i ¥ u n��A°J¥{nS¥ Ã T�p ¶ v�°

•
fxr ¯�° f P�¯L°*À k · uSÃ T'Q�®bv7RLQon iÂk0u ®�Q � u v7RLQ¦v�À iÂu ª k Ä i v%RnQ¦p u n RLQ¦v0p g °

•
§&¯ Å °*À k · uSÃ T'Qo®bv7RLQon ilk�u ®&Q � u v%RnQúv k À s ª m v » R�n8Ä k À iÂu ª k Ä i v%RnQ¦p u n RLQ¦v0p g °

•
r w ¤¬îbfbí °�· uSÃ T<v7RLQon�® mZk ¥�n » v,p g Ä i v�� k ®xª�p g °

•
¯#P ¤ Æ ��Ä0n R{n i v,p ¶ v�À » v%R�Ê ® °jv » Ä k�i ª stm Ê ® · s n iÂk ®bv7RLQ¦v{°

•
î w�û ù©fhÅ �ØÀ iÂk�Õj» n m ª i nS¥ Ã T k ®bv » R{n&¥ k À k ¥jÀ ilkaÕ{» n m Ê ®&°

•
üE¤&¿ w �ØÀ iÂk�Õj» n m ª k p g v i v%T s n iÂu n�ÄhQon i °

•
fxý ±ÏÀ iÂkaÕ{» n m ª�QSR s n » QÉÄ0n Rjp ¶ Q k�Õj» Q¦p u n RLQ k ®én ¶U�
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Æ½vâp u ªØÀ ka» n8Ä�v m ª�� » n RnQÉn�° ¶ v%T ¶ nI· sxi nIv » Q u8k ®bv7R{n�


•
fhu ª s ª » T kâ»¦Ã ¥ u QÉn mZk Ä�� m ª�� » n���


•
fhu ª m v,· u ª"Raª mZk Ä�� m ª�� » n���


•
fhkâs¼k�¶ nS· s �N�*| �8�������8���G�S��


•
fhu ª m v,· u ª"Raª mZk Ä�� Õ ª���QSR s n » QoÄ�n R s R�n�


•
fhu ª m v,· u ª"Raª mZk Ä�� Õ ª���QSR s n » QoÄ�n R s RnQÉn ¶ · u n k ¥ »¦Ã ¥ u Q�


•
fhk`i Ê�� RLQ m v,· u ª"Raª k ¥ »ÉÃ ¥ u Q�
��a®�Q¦v0¥ kamZk ����
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•
« À iÂu ª�Àjv0¥nT Ã T k�m À Ã�s n i Ê ® m ª�� » n RLQon ¶ nS· s ·Âª m Ã{»Ék ®�v%R�n ¶ v7T k ¥�ª�· T i n s Raª
À iÂk p�nS· kaÕ{» QÉp u n RnQ k ®bª ´ R Ã{m n i ª�p u ªa°Ï·Âª m�Õ�k�» Q¦p u Raª*¸ � «�ª m v<Äav%Raª ¶ nS· s v » Ä k ±
i ª stm3� §EÄ i v7RLQÉp u n RnQúv
v i p g Q s n T stÃ{i ª ´ � k RÁÆbn Ã{m v7RLRjv�¸ �

•
¿ v0· u ª"R k ® k`mZk � Rjv�·Âª m Ã{»Ék ®bv�� i Ê�� R{n ilk ¥ u v ¶ n m ª�� » n RnQúv ´�iÂk0uSÃjmZk ®bv7RLQ¦v�¸ �

•
« k Ä i v7RLQÉp u8k Raª m ·¡n Rj· Qon�� s v7T � ÖAv » n s ª U
· u ª Õ T k ���0° RLQon kam ª » R k ���0°LÀ k ® s vJ±
ilu v » R k ��� �

•
ý R s n » QoÄ�n Rjp ¶ v � u ¥ ka» R k ��� ilk�u ®&Q � u ª�®bv%RnQúv
À iÂk�Õj» n m Ê ® �

•
« k Ä i v7RLQÉp u8k Raª m °{v » n Ã ��ª s nSp u Raª m ·¡n Rj· Qon � s v%T �

•
«­ª�À k ·tv � k R�n
® k ¥{À k ®�QonS¥LRnQ¾v » Ä kai ª s¼m m v,· u ª"Raª mZk Ä��èÀ iÂu n�®xª��S· u v!�
p u!#úk ±
®&QoncTJv
® iÂk0u ®&Q � u ª�®bv7RLQ Ãïk T i n�� »ok Raª�p g T » v0·bÀ iÂk�Õj» n m Ê ® �

•
¯ i v8®�Qon¬®½· u ª�· s T kj�hý¾m3� QSR � ¥ » v s n8Ä kZ¤¬ý^mZk �8n Õ ª�� Ã ��ª s nSp u Rjv �
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•
��®&Qúv,¥ k�mZk ���0°

•
T i nIv s ª�®&R k ����°

•
n » v,· s ª�p u R k ���0°

•
Q R stÃ Q¦p ¶ v�°

•
´�g ¸�n Ã{i n T<v{°

•
���G���JÑ�� }�°

•
· u Ê�· s ª uSm ª�· # �
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•
ý R�� kaiÂm v,p ¶ v{°�¥*v7R{n�°�®&QÉnS¥ u v �Ø¥{n�¨ RnQ¦p ¶ n QA® u v ¶ n m R{n i n » v0p ¶ n�


•
fhkâs¼k�¶ nS· s ®&QÉnS¥ u v Q ¶ v7T ¶ � m Qon iÂu ª���


•
qav7T i nSÀ i n u n R s¼k ®�v�� QBÀ iÂu n s ®bv iÂu v��E®�QonS¥ u ó�


•
fhkâs¼k�¶ nS· s QSR s n » QoÄ�n R{p ¶ v Q ¶ v7T ¶ v m QÉn iÂu ª���


•
qav7T i nIv » Q u8k ®bv!� QSR s n » QoÄ0ncR s R{n m v,· u ª"Raª"


•
û k p u n8Ä k · s¼k · k ®bv�� Q R s n » QoÄ�n R s R�n m v,· u ª"Raª"


•
«Ú·¼À kam v<Ä�v7RLQon�p u!#¦k ®�Qon T<v QAp u ª ¶ n8Ä kâu v,· s óSÀ k ®bv7RLQ¦v�
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•
ý R�� kaiÂm v,p ¶ v � s n k�i Q¦vCQ R�� kai¡m v,p ¶ Q � û©v7R{n � Õ v u ªè¥jv%Raª�p gB� «>QÉnS¥ u v �Z·Âª�· s n m ª
u¬Õ v u ��®�QonS¥ u ª �

•
« QonS¥ u v � u vS®�v ils¡k ��� Õ v u ª�®&QÉnS¥ u ª �Ï¿_k � » Q�® k ����À k�i Ê ®&Raª�®bv7RLQ¦v Õ v u ®&QÉnS¥ u ª
Q ilk�u ®&Q � u ª�®bv%RnQúv u v0¥jv � �

•
r�s¼k · Ã<¶ �,p&· � k�i¡m v » Q u8k ®�v%R�n m n s¼k ¥=ª i nIÀ i n u ncR s v0p ¶ Q�Q"À iÂu n s ®�v iÂu v7RLQ¦v
®&QÉnS¥ u ª �

•
¯ kam Q¦v i QSR s n » QoÄ0ncR{p ¶ Q"�ØÀ iÂu n u�k p�ncR�ó u ¥ k�» R k �¼p Q iÂk0u ®&Q � u ª�®bv7RLQ¦v À ilkaÕ{» n m Ê ® �

•
î�k�u ®&Q � u v�� ë À ilkaÕ{» n m Ê ® ¤¬ý � ì w �

•
û k`iÂk0u ®�Q � u ª�®�v%RnQúv À iÂk�Õj» n m Ê ®Û· � kaiÂm v » Q u8k ®bv7Raª�p g � s v m Äa¥ u Qon QÉ· s¼k,s R*v ¶ nS· s
· u ª Õ T k ���0°%RnQÉn u vS® k ¥nR k ����°,À�� À k ® s v ilu v » R k ����° uSÃ À�n # R k ���0°�À k ®&Qon » v7RLQonbv,Ä0n R s v{°
RnQ¦· T'Qon T k · u8s ª �
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