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Execution completed. Congratulations!�)ťņ�=3�	 
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File�rbu�-Ŕ�ƢExitƣ3!.EC~`E-L
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RangeƣƧ(0<->1) x (0<->1)	 
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Ģ,�ťņƛÌ?æ�!įĪÉ?ą'43�8�	�

	� ;�*20,"8��".(&<U " R # UĀñģÍU°¶�|pwĤUeR\TĥTH

YJ:�


� ;�&.&1"3&<e�jwQp�|pHYJ:�

�É-9�+ 2 x 2 -ƛÌ-įĪÉ�ķ=3�	 
 

 
 

�� ÓĊQ=cWú®e½�|��|�jh��jU;�*,&<����U;�"5&<

YLV;�"5&���2…<T_a«ÇHYJ:�

Ļ¢-hH�o\_.ķ=<ZDB|M(ƃÿ�<�)�©Ě3�	 

ťņ�='<Ļ¢-Öƈŀ+^�YƢĊ�^�Yƣ?�Ô�!Î¾,.�


File�rbu�-
Export Data…��:Ť3�	(ůœ,��3�'.�_
g\LTƧImageBMP,9<Ċ�^�Y©±?¸ı�'��) 

µ¯6½f\_o\jEC~`E-
File�rbu�-
Print��:Ť3�	 

�� ½�|��|�jh��je;�*,&<����U;�,/2&<T_ap��xH

YJ:�

Ļ¢��Ô�='+Î¾,.�Ô?Æ¾>�<ZDB|M�ķ=3�	 

����� �-ZDB|M?ťņ��,Ļ¢?ƍ�<,.
Shift�K�?Ā�+
�:L|�U�3�	 

� �-"(&��� ��q��eĀ¢JbTV9�*,& ����A`;�7*3���4*3�<eĕ

ÚHYJ:�
 

NOTE:  "�%!������"��%���&#%���$����� 
�"�'����	
�������� 
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�-TxDT�^hH�JT(-ŪŎ,.
!/-')��90
�)*2'75�-jzZE

~rbu��:ŪŎ�='<TxDTĊ�^hH�JT�?ƃÿ�3�Ƣ¼-�

Ũ?oET(Ā�'�*=�-�?ƃÿ�3�ƣ	�

 
TxDTĊ�<.^hH�JT�(
!)/)'6�?ƃÿ�3�)�Ģ-9�+Tx

DTĊ�<.^hH�JT�?ƃÿ�<ZDB|M�ķ=3�	��'�ťņ�

!ƙŁ?[F\L�'��	�

�

����� TxDTĊ�<.^hH�JT�(
�//�3!.
!)/)'6�?ƃÿ�3

�)�¦'-��<.ƃÿ�=!TxDT�<.^hH�JT,Ù�<Ɨƞ¢

�ƚĢŪŎ�=3�	�

����� TxDTĊ�90^hH�JT�-�Ď(
�//�3!.
!)/)'6�?ƃÿ

�3�)�¦'-��<.ƃÿ�=!TxDT�90^hH�JT-ŕ4¾>�

,Ù�<Ɨƞ¢�ƚĢŪŎ�=3�	�

����� �0%+)�"%&/)%7 -[F\L?ƃÿ�<)ăÖ�=!Ļ¢� !/-')���)*2'75

-]�izìè(ťņ�=3�	��-�(.¦'-ŪŎ�='<Ļ¢�ťņ�

='3�	!/-')���)*2'75 -ƅ¬-Ďħ�½Ļ¢-ƏƔ.
"%&/)%7�!)673�(

ăÖ»ş(�Ƣõĺś?�¸ı��ƣ	�
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�    
 

����� �620��8)4/%; -[F\L?ƃÿ�<)��-9�,·Ó�Ŝ,£Œĥ,Ţ

-Ľ+<�µ�ą�=3�	�µ-Ñ���Ţ.
!)673�(ăÖ»ş(�	�

 
�

����� ��(ťņ�=!Ļ¢.��-/) rbu�-
�4-16�,9;µ¯�<�)�

(�3�	ťņ�=<įĪ{kz.ƓŲťņ-(�<jy~Y-öş,�Ô�3�	�
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ÃÙ®Uðíĉý�

(.�Ċ�ŪŎ�=! !1�	-ƗÓŚÇþ¢?įĪťņ�'43�8�	�

3��v�]Cy]C?ŷ²�'�ĉ�Ąâ-ŪŎ^�Y?ƃ03�Ƨ�

�� �0/3��� eĒ·HYJ:�

�� ĉýù~�yeĕÚJbzig�qB÷cYJUQ9�"3" �l�z²U

�.��3&23��� eĕÚHYJģÝ¡ÛÎU~�y¾TV;���<B¤>P>YJĤ:�

ŭĺĳ)�'�ĺ�<Î¾,.�Ć��=<P~jz^�Y-ŪŎŗĜ?®ĺ

�3� 

ŪŎę�?ūÖ�<}�LR�_�ķ=3� 

 

(.�Çþ¢?å%�ŪŎ�'43�8�	�

�� ç¦e�U_?TďÉHP9jh��jU¼�U;�&.&1"3&<e�jwQp�

|pHP�G>:�

ĊŇ�=/�É-9�+įĪÉ�ķ=<(�8�	 
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	� êT9;�)/6��.%&7<U{k|peVKH9;�0/3��)"0&<Q �&"+ eĕÚH

P9;�&.&1"3&<e�jwQp�|pHP�G>:�

ĊŇ�=/�É-9�+įĪÉ�ķ=<(�8�	 

 

� �0/3��� ��q��eĀ¢JbTV9�*,& ����A`;�7*3���4*3�<eĕ

ÚHYJ:�
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n \^YQU�
 

� 44BHŔ?A-1C±ÂEĸũS`}��p}E|�xhpED]ŵż6A

*N8%ĭÀ.WºAG|�xhpFő]ƈ8ĊŲH)XN:^%ĊŲEC0Fź

Ą8YƟő]ÏŅ5ZYCŬ*B6U+%�

 
��� ��d[hB}�5�

9���� HÞįČ]©ò8YƥƉ���eëĝ]ìŌ8Yt�|cd`B8%4G<

Q$�%12�3%46-'/) GV+EÞįČ]ė<E*�{�ƦƜÞį�ƜţĪ�G�{�Ƨ

Gn����n��]ů+FH÷î/ĊŲB8%9���� BHƜÞį�{�Gn��

��n��H$�{�]ÛP©ĎŐEí0Er�Ʀ573)4�')//Ƨ]ÂŌ6Aů*N

8%ƜţĪ�{�BH 573)4�')// /¨�GV+FƫĹ·ţĪGV+F�^B*Y

C©ò6N8%�

�

�{�GlbqHÎïÿķ]RCF��mb�u��dbpFVXŪÉŶŞ5Z

N8%N<$�{�] 9�2()/"-)8 B«ďGĤÚFßƁ6$;GĤÚBGn���

�n��]ů+4C/ÓũB8%4Gé×FH$ßƁ5Z<ĤÚBG�{�Glb

q/ 9�2()/"-)8 FVXŪÉŶŞ5ZN8%�

4G<QF$9���� BHƜÞį�{�]ôħFđ,YV+E¨�GV+E��mb

�u��dbp/Ōď5ZA*N8%�

�
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�

573)4�')// Gí05H�{�Gí05Fp��p]ƆÇ6Aòŧ½ĲN8%)Y*

H$�{�VXRí0E 573)4�')// Gí05]Ęò8ZI$p��p/ŶŞ5Z

N8%4Gp��pHƘF)Y©ĎŐE�{�/n����n��ţĴFĆƞ]�

,E*V+Eí05Fŷò6N8%�

ƜÞį�{�Gé×FH$ţĪ�{�Gé×GV+E$śƓŦ)Y*HõŘĞH

Ęò6N:^%N<$ĵïHŒ¤ŠFƖò5Z$ĵïGŴþH8MA ��"BäòB

8%�

ƜÞį�{�/ 573)4�')// ]Ō*AĐ5ZZI$;GćGn����n��H

ţĪGé×CØ7B8%6.6$ƜÞį�{�G 573)4�')// HţĪGr�FƃM

Aí01$N<$ƚïŤGƈƌĤÚƦƲĤÚƧFõ6AÞį/E*GB$8MAŏ

EY¬œĵï]®+4CFEX$ĊŲE¬œĵïGĠ/ì1EXN8%�

N<$ƜÞį�{�BHƲĤÚFHÞįČ/E*GB$ƪr��	�71-6�¾GŶŞ]

ů*N8%ƲĤÚFDGV+EĠGp�bpF¾2<é×BR$ŋêŷò

��4)*)4)1')5�BÍ5� ,-'.1)55�] !1-65 F8ZI$Í5�!3�62�H*@R 	�71-6

CEXN8%�

�
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d[hbZkTeh0�{«�B¢��

�7/6-�!� BŶŞ5Z<�{�G�z�n��¾ù)Y*HţĪ¼GĽÉƔĠH

�0%+)��� BŁľ¶C6AŰŖ8Y4C/ÓũB8%�

4ZW]ŰŖ6<*é×FHƯ�

ƪƨ��7/6-�!�G'�76376��21642/(BŰŖ6<*ƟőG'�93246��%6%�*24��4%:��'%/)�

�%3(Gwdxh�xhpFwdxh]6A$ŶŞ]óů8Y%�

MultiGUI BŶŞ5ZYŰŖ{�uH'.AUX1(GĖāïG�_b�F²ð5Z

N8% 

ŹŌŇC6A®Ō8Yé×FH$Ĝ°5ZYl���{�uGŶŞţĴ]ÂŌ

6N8% 

ƫƨ��0%+)��� ]ƀÉ6$õċ8Yl���ÙG �!$	 �_b�]ƒ1%�

ĹGV+EƚƢ¶GŰŖGC0FO<ca�}c/ƒ0N8%6.6$�z�

n��¾ù)Y*HţĪ¼GĽÉƔĠ]²ð6<{�uGé×FH$'Image 
Selection(GC4[/ŏE?A*N8% 

 

�

Ƭƨ�ŰŖıª$ŰŖ8YRG]ŷò8Y 

PotentialƯ�~x|r�]űĠGp�bpF¾Å6<é×FH$ŰŖ6<*p
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�bpŎÕƦƩ.WƮNBƧ]ƏĔ6N8% 

Wave FunctionƯŰŖ6<*ŹģGÍ5]p�bpĠBĘò6N8% 

ShowƯ�z�n��¾ù)Y*HĽÉƔĠHűšĠB²ð5ZA*N8GB$

űšĠ{�u]ŰŖ8YąĀ]ƏĔ6N8%¨�GV+EŰŖ/ÓũB8Ư 

�

ƭƨ�'Generate(]�cpBh�xh8ZI$Łľ¶/ěō5ZN8% 

�
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����BXOYQ�

ŶŞ5Z<ÉÆñŐßēĂþH �326���FVYßē¶GŁľŰŖBòČŐFĻƃB

0N8%6.6$òƑŐFžMYFH¨�GV+F'���76�!�(]ÂŌ6N8%ƦŹ

ŌŇC6A®Ō8Yé×FH$Ĝ°5ZYl���{�uGŶŞţĴ]ÂŌ6N8Ƨ�

�

N9$ßēĂþƦęûƧ]ŰŖ8Y<QG{�u]¨�GV+FĐ6N8Ư�

�� ���+*��� K¥{;D<1�

NOTE� MultiGUI BĐ6< SnO2test Fõ8Y WS3 �_b�Hðå6N:^

GB$¥.WĥðG{�u]®?AĐ6N8%Default.WS3 ]ƒ*A${�

u]ĭÀ.WĐ8Y4CRÓũB8% 

�� [lVK¨�<IWNMiR8�JD<B?0��*� _PhWxB �%������ K

¨�;D<1�

NOTE� MultiGUI B SnO2 Fõ8Yğ¡ŶŞ]ů?A*E*é×FH$¨�G

V+EſÝ�xr�o/ŰŖ5ZN8%;Gé×FH$'OK(]ƏĔ6N8% 

 
Ĺ��oGV+E{�u]¹Æ8Y��hn�|/ŊZN8% 

��hn�|FHĥFƎ¿E{�u/¹Æ5ZA*N8%Ö��oFĘò5Z

<ĘĠGÐöGĂþ/Ŗ5ZN8%44BH$Dynamical Scattering Data ]ëī

6<{�u]Đ6N6U+% 

�� ~mB”�(&-)�”aVkKQgYQ;02�%��*�)*���3Kª9D<�

ŹŌŇC6A®Ō8Yé×FH$Ĝ°5ZYl���{�uGŶŞţĴ]ÂŌ

6N8% 

�� �"#� c]flB2��,���)���3K¨�;D<�

	� �J=WNMiR?_LNh�K2�%��*�)*3@;>r�;D<�

TIPS� �_b�ÙFH'.WS3(]Ęò8YĊŲH)XN:^%Ęò8Yé×

FH'ËŴŮĠ(B¹Æ6A�5*% 
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�
 

ĹF$4G{�u]®Ō6AßēĂþ]ŰŖ5:N8Ư�


� 2�(�-3aVkKQgYQ;D<1�

i��ŰŖGca�}c/ŰŖ5ZN8%i��Gí05]ëī6<*é×F

H Size G Height -VJ Width ]ëī6A'Resize(]h�xh6N8% 

i��ŰŖBHŰŖGşâ]ý3Y<QFęûGí05HõĠBŰŖ5ZN

8%N<$¬œH[-π, +π]GşâBŰŖ5ZN8%4G¬œHƋÉñŐĶƊàï

G¬œC�ū5:Y<QFπ/2 =29W5ZA*N8% 
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�t��BXOYQ�

�0%+)��� BŰŖ5Z<ƚƢ¶SĽÉƔĠGĂþ$N<Ęò5Z<ĤÚG���_b

�]¨�GV+FŰŖ6Aō¶Ăþ]òƑŐFžMY4C/½ĲN8%�

Łľ¶GÖłGĂþƯ�0%+)��� BŰŖ5Z<Łľ¶G�F�cp]ė?A*1C$

;G�GĂþ/ō¶ca�}cG�ƐF;GĩGÿķ¬ťCCRFŰŖ5ZN8%�

�

NOTE� ƚƢ¶B'Image Tableau(]ƏĔ6AŰŖ5Z<Łľ¶BHÖłGĂ

þHŰŖ5ZN:^% 

���_b�GŰŖƯ���_b�]ŰŖ6<*¸ơ¬ťF�cp]ė?A*0$

�,-*6 g�]ĕ6E/W$�cp]}�xi8YC�b�/ě.Z$;G�b��

GĂþ/���_b�C6AÁca�}cFŰŖ5ZN8%�

 
�cp]�b��Fė?AT1C$Ăþ/õċ8Y·ō¶GÿķC»FŰŖ5ZN

8%�

NOTE� ƚƢ¶B'Image Tableau(]ƏĔ6AŰŖ5Z<Łľ¶BH���_

b�]ŰŖ84CHB0N:^% 
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d[hB±�u¢��

�7/6-�!� B®Ō8Y�{�]ƬĹ·ŰŖBŕŻ8Y4C/ÓũB8%44BH$l

���{�uG �1�
 GŰŖ]¯FżĦ6N8%�

�{�]ŰŖ8YFHƯ�

�� �+#*"��� K¥{;D<1�

�� Sk`h[lVKª:=E0�"#� c]flB �'�%…K¨�;0��*� _PhW

xB �%������ K¨�;D<1�

SnO2 G�hn�|/ŊZN8% 

�� jlQTl\B�n©A4I2�'*"&%)3B2�&��#�"�-3KQgYQ;D<�

 
TIPS� ��hn�|G�GĤLG¹ÆHp�b}��BřÉ8Y.$ŰŖşâ

]ý3Y4CFVXÓũCEXN8% 
�

ĹGV+E�{�GƬĹ·ŰŖ/ŊZYB6U+% 

 
ĥòGŷòBHƱƂĒĆBŰŖ5ZN8%ĒĆĤÚHy����G'a, b, c(
]ƏĔ8Y4CFVXôħFëīÓũB8% 

TIPS� y��GżĦ(ø.W): ßƁ$ÄćřÉ$Ɲ¼řÉ$ƍƅļk�|��

�$ĒĆĤÚGƏĔ% 

N<$ƍƅļBŰŖ6<*é×FH'ƍƅþ(Gp�bv�Bžġ6N8%Ĺ
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F;GV+E¯]Ŗ6N8% 

 
(/)*�#���**"% ���{�/ţĪGé×�: ŋêŷò(Preferences)GţĪrxza

�i(Crystal setting)]44.Wëī8Y4C/ÓũB8% 

 
�)��*!")�&("�%*�*"&%���{�/ƜÞįĶƊGé×�: �{�]«ďGĤÚF

ßƁ6<ćB$'Use this orientation(]h�xh8ZI$«ďGĤÚFßƁ6

<�{�Gn����n��]óů8Y4C/ÓũB8% 

TIPS� ÎïGlbq-VJŰŖŭ$�{�GŰŖşâ$ŰŖGpj��H View
�~��G View Options BŊZYvb`�iBëīÓũB8% 
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��� �|B}H�5�

ņğŀğ¡Ʀ ��ƧFVYăČğ¡ĽGÜÑ]ÒX¹Z<ŶŞ]ů+4C/ÓũB

8%6.6$4G<QFH�{�ÎïGĿþàïƦ�)&:)�#%//)4�*%'624Ƨ]ŷò

8YĊŲ/)XN8%Ŀþàï/ĥŔBE*é×FH$Ěò´]Ęò8YĊŲ/)

XN8%�

 �� FVYăČğ¡ĽGÜÑ]ÒX¹Z<ŶŞ]ů+FHƯ�

ƪƨ��7/6-�!� ]ƀÉ6$�

ƫƨ��(-6 �~��.W �4)*)4)1')5 ]ƏJN8%�

Ƭƨ��4)*)4)1')5 c a � } c G   G ' �620-'� �'%66)4-1+� *%'624 ( . W

'#)-.)10)-)4��2,/��'%66)4-1+��%'624(]ƏĔ6$'�1'/7()� ���%&52436-21(

Fwdxh]§2N8%�

�

ƭƨ�¦G����u]ŷò6$ŶŞ]óů6N8%�

�

�
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�� _LNhAFI[lVw��

9����#BH ������4:56%//2+4%3,-'��1*240%6-21��-/)���f��x|G{�uGŽ

OĬ0Ʀ�03246��93246Ƨ/ÓũB8GB$ţĪ{�uƦţĪĵï$śƓŦƦõŘ

ĞƧ$Îï¬ť{�uŝƧ]¦Gt�|cd`C»Į8Y4C/½ĲN8�

�

NOTE� xHREM#BH CIF {�uC6A$ĵïòĠ$śƓŦƦõŘŲšƧ$Ö

ÎïGÎïŚ$ÿķ$Ŀþàï$ÌĮŉ]ÒXđ?A*N8% 
9����BHÎï¬ť{�uŝG�{�{�uH #-1(285C �%'���CRFØ7{�u

��pąĀB²ð6A*N8GB$œ£FÂŌ8Y4C/ÓũB8%�

NOTE� MultiGUI G'Atom Parameters(G'Edit(ca�}cB'Export(]

ƏĔ6A$zgp|{�uC6A²ð6$¦Gt�|cd`CÎï¬ť{�u

ŝ]»Į8Y4CRÓũB8% 

�

�
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 �¦Bq��

9����#BH¹öƝGÈĴ/ŶŞFÒX¹ZWZA*N8ƦÏŨĢňƯ����5,-;7.%��

�7/6-5/-')��2407/%�*24��1'/-1)(��//70-1%6-21���'6%��4:56������	�
���������Ƨ%

4G<Q$¹öŰƝFüůCEY<hk0>G¹öĤÚHŸ5ZN:^%�

6.6$¹öƝGÈĴ]ńų8Yé×Ʀì1G��i��BH¹öƝGÈĴHŶŞ

FHÒX¹ZWZA*N:^ƧFH$ţĪƂG¤ĝĸũ]ÂŌ8ZI$ŷò6<�

{�{�uB<hk0>G¹öĤÚGŶŞ]ôħFů+4C/½ĲN8%�

ţĪƂ]ŶŞĸ¼B¤ĝ8YFH �7/6-�!�B �(-6�~��.W �4)*)4)1')5]Ə

Ĕ6N8%8YC$�4)*)4)1')5 ca�}cGÔ�ƐF¨�GV+E'�45:6%/�

�)66)-1+(/ŊZN8Ư�

�

¯,I$<110>¹öBHŜƬƂƦƱƂƧGĘĠ/s�B8GB$���%�&�'��ŠBH

ŶŞ/óůB0N:^%6.6$% Ƃ$ưƂGĘĠHD>WBRs�BH)XN:

^GB$% Ƃ$ưƂGD>WBRŜƬƂFƏK4C/ÓũB8%8\\>$���������

" N<H "� GDZBR®Ō8Y4C/½ĲN8%�Ĥ$<100>¹öBH$& Ƃ$Ʊ

Ƃ/s�B8GB$4ZWHŜƬƂFHƏMN:^%4Gé×H % Ƃ/ŜƬƂB)

Y �� N<H " ]®Ō8Y4C/½ĲN8%�

NOTE� MultiGUI G��hn�|BHţĪƂG¤ĝHů\ZN:^%N<$õ

ŘĞRëÊ6N:^%6.6$ŶŞBHƏĔ5Z<ţĪƂ/ÂŌ5ZN8%

õŘĞRĊŲFċ7Aëĝ5ZN8%óƗFŶŞFÂŌ5Z<ţĪĵï$Î

ïÿķ$õŘĞŝHŶŞĩF½Æ5ZN8�p|FÐĨ5ZA*N8% 

�

�
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¬����oB£��

9����#BH 	�� �³GÎï]ÒXđ+4C/½ĲN8GB$ƛŐEÎï¬ťG9Z

]Û^=í0E�{�]Đ6$Îï¬ťG¡ZFVYğŀğ¡]ŶŞ8Y4C/

ÓũB8%�

ğŀğ¡]ŶŞ8YFHƯ�

¯®��+#*"��� K¥{;D<1�

°®�§�BF6A[lVKvz;D<1�

ƛŐEÎï¬ťG9Z]Û^=í0E�{�]MultiGUIG'Atom Parameters(
G'Edit(ca�}cB¹Æ8YGHáƙB6U+%4G<Q$zgp|ąĀ

BÁƇĐ6<{�u]'Import(ĸũFVXŽOƄPG/±ÂB8% 

±®�jlQTl\B�n©A4I2�'*"&%)3B2�������3KQgYQ;D<�

 
TIPS� ��hn�|G�GĤLG¹ÆHp�b}��BřÉ8Y.$ŰŖşâ

]ý3Y4CFVXÓũCEXN8% 

¨�GV+Eğŀğ¡�u��G½Æ]Ãĉ8Y����u]¹Æ8Yca

�}c/ŊZN8%{�u¹Æć'OK(]ĕ6N8% 

�
 

²®��"#� c]fl7G[lVKr�;D<1�

ŹŌŇC6A®Ō6A*Yé×FH${�uG²ð$ŶŞ/B0N:^GB$

4Gpzx�¨ƕ]ƤI6AŢ¢6N8% 

³®��"#� c]fl7G2�.��+*���������3K¨�;D<1�

�
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ğŀğ¡]ŶŞ8Y��i��ƦDIFFUSE.EXEƧ/ƀÉ5Z$ŶŞţĴ]Ű

Ŗ8Yca�}c/ŊZ$ŶŞ/óů5ZN8%;6A$ŶŞ/ĺúFŢ¢8

YC'Execution completed. Congratulations!(CŰŖ5ZN8% 

NOTE� ŶŞţĴGca�}cFH File$Edit EDG�~��/)X$çİŐ

Eca�}cGĸũ/µ\?A*N8%¯,I$'File(�~��.WŶŞţ

Ĵ]²ð8Y4C/ÓũB8% 

TIPS� ��i��H$'File(�~��GŢ¢ƦExitƧN<Hca�}cGh

��q�u�FVXŶŞƇ BŢ¢8Y4C/½ĲN8% 

ŶŞţĴGca�}cHh��q�u�$N<H'File(G'Exit(FVXh�

�q8Y4C/½ĲN8% 

´®��+#*"��� K�p<IAC �"#� c]fl7G2�."*���+"*�3K¨�;D<�

�
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���o��B¢��

ğŀğ¡G�u��]ŰŖ8YFH'�0%+)���(]®Ō6N8%ğŀğ¡G�u�

�G{�uH'���(GĖāï]ė?<RGB8%ƦŹŌŇC6A®Ō8Yé×F

H$Ĝ°5ZYl���{�uGŶŞţĴ]ÂŌ6N8Ƨ�

ğŀğ¡ãą]ŰŖ8YFHƯ�

¯®��$� ���� K¥{;D<1�

°®���;=Sk`h�B2���3_LNhK¨�;D<1�

ŹŌŇC6A®Ō8Yé×FH$Ĝ°5ZYl���{�uGŶŞţĴ]ÂŌ

6N8�

±®�¢�B¤�K¡5D<�

ƈúG'ImageBMP(G®ŌļFĈ*ŰŖƠæ$ŵ¶þŝ]ŷò6$ŰŖ6<

*ŹģÍ5]p�bpĠBƏĔ6N8% 

ğŀğ¡{�uHűšĠB²ð5ZA*N8GB$ŰŖ8Y{�uąĀ]

'Show(VXƏĔ6N8% 

²®�2��%�(�*�3KQgYQ;>��tK¢�;D<�
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�$� ���� AFI�s[lVyz�

�0%+)��� HŚ&G{�uGŁľ¶] �-60%3 C6AŰŖ6N8%¦G`��j�n

����%6%1 ŗG �-+-6%/�-'42+4%3, ED�B5WFŵĳ8YŃF$4GŁľ¶GÖ

ŰŖG�hr�GĠ´{�u]½Æ8Y4C/ÓũB8%N<$ěōF®Ō6<·

{�uGĠ´½ÆRÓũB8%�

�0%+)��� -VJŰŖō¶G�_b��~��H¨�GV+E �93246��%6%…k��

}]ė?A*N8%�

�

ěōF®Ō6<·{�uGĠ´½ÆH �0%+)��� G�_b��~��G �93246�

�%6%…k��}FVXů*N8%�

ěō6<Łľ¶GÖ�hr�GĠ´½ÆHÖŰŖō¶G�_b��~��G

�93246��%6%…k��}FVXů*N8%�

Ġ´{�uG½ÆąĀƯ�

¨�G½Æ�f��x|/²ðvb`�iG�_b�GŚƣFŰZN8%�

óĠ{�u�

�	�� ½ÆƦ������

�����! ½ÆƦ������
����������������������

zgp|½ÆƦ��������������������������������Ƨ�

����� ąĀƦ��� Ƨ�

űšĠ{�u� �	�� ½ÆƦ����Ƨ�

�����! ½ÆƦ����Ư
������������� ��������Ƨ�

����� ąĀƦ��� Ƨ�

ěō{�uG½ÆąĀƯ�

óĠ{�u�

�	�� ½ÆƦ������

�����! ½ÆƦ������
����������������������

zgp|½ÆƦ��������������������������������Ƨ�

����� ąĀƦ��� Ƨ�

NOTE� Potable Floatmap/Complexmap File (.pfm/.pfm)Hzgp|�xv�]ė?A

*N8%xHREM BH�xv�H 192 �b|B8%4G�xv�FHōšĠGčè

]Û^B*N8% 
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ßĈĘ�
 

L\đX]�

íĠ��~\ áîþ�

ĆÉĢÏ�

������[cfs{~�n|�

[VDWĥñN_P?�

S\Û>�

¤@\���m��m\ģNDĥñHĖI_P?�

 
 

n MCě®\ÂĶ[YeGGhE�
 

pZEÈǔ{àŶWc 8���� iàŶŦhƝůWc¸VKFëÛàŶŦPÞa^vƠ

ÛiāǔhôwOOwpWtLFUUdjEňƧ�µ�iÆĶhbKcưŌW^ĮE

ƩƌƒřiîâƋhbKcVvhƮWRưŌWpYF�
 

íĠ��~\ áãĵ�

ƠÛiƭņhJa^�µ�{ňWRÆĶYxhjŢiǛƻwiŉŦPJwpYǝ�

l ïÍ\��~j£ýPf�

l íĠ[��~j áPf�

�

Ŋėi�µ�{ÍţWcňWR�µ�{ÆĶYxhjǝ�

	� ÐßPfu��ms���xn�~��pn{ĸ�#�ĹjĦ´N_P?�


� �.0* ����\A�4*2…BGdïÍ\��~jīæN_P?�

�µ�{ÕåYx³µ��µ�PųypYF�

�� �.0* ����\A!&9*��6���B[ceíND��~Àj�KW�ð¢ÍN_

P?�

��"�� UyjŊėi�µ�{·ŐQWcƎĒYxi{ǇS^rhƣKpYFıZĚƣVyx

Ue{NèrWpYF�

�� ü[>��~jÞğ[ßOWÊôN_P?�

� ÞğZ��~H©²XIUd �.0* ����\A!&9*B[ce¬Õ¢ÍN_P?�

�

ßiŊė�µ�{ÇŶW^KČøhjEH�0&.…I�¦´�dÇŶW^K�µ�{

ǀĹWpYF�
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ňƧh�µ�{ÆĶYxhjǝ 
	� ÐßPfu��ms���xn�~��pn{ĸ�#�ĹjĦ´N_P?�


� ĕó��~Ĉ\���t��ty��Hr���N_P?�

Ĵĕó��~Ĉ\���ty��jİJÈ¿] �.0* ����\ �*: w���

«[Cf �32��5<67&0 jīæN_P?�

H�/0+?6>���<C=>+6�Ip^jH�/0+?6>*�98�<C=>+6���98��<C=>+6�IeŐOy^

³µ��µ�PųypYF�

�� ��ty��[��~j©²N_P?�

�� ÞğZ��~H©²XIUd �.0* ����\A!&9*��6���B[ce¢ÍN_

P�

�

ßiňƧ�µ�{ÇŶW^KČøhjEH�&7I�¦´�d �2934", p^j

�/.��2934", {ǀĹWpYF�

�

H�/0+?6>���<C=>+6�Ip^jH�/0+?6>*�98�<C=>+6���98��<C=>+6�IeŐOy^

³µ��µ�PųypYF�

�

�

ĆÉĢÏĸ�5*+*5*2(*6Ĺ�

ƭņhÊėWgKƩƌ�´�²µ°j �2&'&2&.$&3 dƫęYxUePdQpYF�

p^EƩƌ¢²�®§hjűęiíÄd�µ�{ÉƔYxıƦPJwpYFWOWE

¬µ�P�® ��°¬µ��´�µ ���ǘ���ǙdÇŶYx�µ�Õåií

Äj �2&'&2&.$&3 dǀĹdQpYF�

ŵčƫę{ƣL^rhjǝ�

	� �807.�#� CfD] �1&,*�#� \ �).7 ����GdA�5*+*5*2(*6BjīæN_

P?�

ŢiuLgŵčƫęi��´��PǄQpYF�


� SgTg\Ë`[¿EcE[ĢÏjÊôN_P?�

H�::6CI{�¯��YxeďŏP³µ��µ�hòōVypYF�

�� A�036*B_U]A�&2(*0Bjt��tNW �5*+*5*2(*6 om��ojįO_

P?�

H�69=/I{�¯��Yxe !</0/</8-/= ·iųĈiƫęP³µ��µ�hòōV

ypYF�

H�+8-/6I{�¯��YxeH�::6CIĮi !</0/</8-/= ·iďŏjƃŜVyE³

µ��µ�hsòōVyp[|F�
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��"���A�440<B[ce��ty��[¼òMgUÊô]A�&2(*0BX]§[âe

_Rk?��ty���\ÊôjbY[âPUa[]>�5*+*5*2(*6 �\ĢÏ

j§[ČNWA�440<Bjt��tNW�MD?�

"��!�A�036*Bjt��tPf±[>A�440<Bjt��tNW��ty���\Ê

ôjĎĤMgfLYjFµaN_P?�
 
 
 

  
	� ¸��

ßN���&.(4)�<�.(342/-:.-�

§N���)*$+.&33�<5.*4�$&,,3��3,*$&3�

u{j=lo[ò¬���&'/$53�3*(.�>g�s={j=lo?<Ì:ó�

{=�i¡����/52*&2�30"$&�>�¡�?<3:%��

é»y=�½Ù����&"-�$/.6&2(&.$&�".(,&�<�3:%�:-2"%�

���� \y]yiíÄjǀĹƞiőÝisiPƩƌ¢²�®§iºdÇŶVycK

pYFUi^rE¾iíÄdÕåVy^sij�® ��°¬µ��´�µ ��

1 2 

3 

4 5 

6 

7 
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�ǘ���ǙPƩƌhıƦgċŔíÄniďŁ{ƣKpYF�


� ĕó}��m�u���5<67&0�6*77.2,���

��

�

�

�

�

�� �ª\ºf¼c�GR`[VEd;�

�� ���������ĢÏ�

ö¶�¶Zadx={v=�[�|�Îá�

�� ´²Îë�ġĒ�

ēÅĸ &2,*ĹŃçĂ�â±þ¤²Z¼c®^{=�i¡�[î�>ì£?�

{�n{ºMĸ!0.(*�7-.(/2*66ĹŃå��µ[WK[o�ho[§N�

� ì¥²�l�����

²Óĸ�.*0)�:.)7-ĹŃ�ÉÝu=r[ö¶É�

Ĝıĸ�0&2/�0.2*6ĹŃ©×c[É�

�� ë�Ě\īæ�

'/3-5/87/3/<��926 iŃ¼Ɵ{ŶKcE$�# ýó{ôwÕyxhj÷ðĖiūĦă

Ėǘ�/,C/�'+66/<��+->9<Ǚ{ðĖ�®¨µ�eWcļęPıƦhgwpYF�

�9C6/�$?<8/< iŃ¼Ɵdj #���
��.����
�À·iƩƌjÚŖp[|F�

�� �
'.7���'.7 �z���\īæ�

®��´�hW^PacEƩƌ©�«µ°{ �,3> Űe ��,3> ŰOvǀĹWpYF�

�/4&����,3> ©�«µ°j�µ�´ @�� OvàŶõƟdJwE�,3> ©�«µ

°Ov ��,3> ©�«µ°niŒÒdiŏňPõƟdYF�
 
 
 

������ĸ��q����~Ĺ\ á�

�® ��°¬µ��´�µ ���ǘ���Ǚdj�µ�iÕåh³µ��µ�{

àŶWpYF�8���� hjŞŬiŊęÏ{Ļb³µ��µ�ǘ�&'"5,4� �� gfǙP

Ū¿VycKpYFUiuLgŊęÏ{ƫęW^³µ��µ�{� �°��µ�

ǘ�´¢±µ�ǙeÿmUehWpYFňƧh�µ�{ÆĶYxČøEUyv{�

´¢±µ�eWcÇŶYxe�µ�Õå{¶ǁƂźdQpYF�

WOWEÎGiĚǖŕÁhĜĲW^³µ��µ�PJyk�µ�Õå{VvhƂź

YxUePdQpYFÈMkEŃ¼ƩƌdjæƼǍćEŃ¼ĽģiÚåƍĄƋEp

^ǍǕÑƩƌdjŴǏóġËńE� �µ��ģE�µ§iǄQƨEƓwiđQV

ƋPJwpYFp^E¾iƫęhsƠÛiĔq{òōW^� �°��µ�{ÆĶ

YxUePdQpYF�

� �°��µ�iÆĶj�µ�iňƧÆĶeŤfùXdYF^_EÖci�µ�

ÕĝƒŎƤǏ a 

b 

c 



xHREM User’s Guide 41 

{ƪÕYxidjgREŊęÏeWcƫęW^K�µ�iq{ļęWpYF�

	� ïÏ¥jĢÏNUDu��ms���xn�~��pn{ĸ�#�ĹjĦ´N_

P�


� �*+&807 �ln�jīæN_P�

�� ïÏ¥YNWĢÏNUD��~jèÏN_P�

�� ïÏ¥\��~XCfLYHcJ¯fÀ±jVKW¢ÍN_P�

ŢĂOvUUdÌėW^�µ�{�´¢±µ�eWcÇŶYxUehuw�µ�

Õå{¶ǁƂźYxUePdQpYF�

�
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n �807.�#� \¡Ĉþ�
�

��ty����5<67&0��
�

�

�

�

�

� �

1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
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��ty����32��5<67&0��
�

�

�

	� ~n��ĸ".70*Ĺ�

´āø:ÓËYX¹ûZéĂOULSNF;�


� ÷ÌÏìĸ�*00��&5&1*7*56Ĺ�

śĖęńj�°iǃVeƨĦ{ÕåWpYFǃVjǀĹWcKxíÄǘ�81=><97

JxKj 87ǙdÕåWc¸VKFƨĦjĦńp^j -9=38/ ÏdÕåWpYFĦń

e -9=38/ ÏiũøjƬVyp[|ǘĦńdÕåYxUe{ĿēWpYǙF�

ǎþœ©�°ǘ�98�:/<39.3-	�98�-<C=>+6ǙiČøhjE©�°���h�£µ�

{ƹæW^ =?:/<�-/66 i���PÇŶVypYF�

�� ÐĐê ĸ!<11*75<��4*5&7.32Ĺ�

ĜƆłÆjH#/6/->IhuwƈǅƜ{ǀĹYxOEJxKjĜƆƦƏ{H�.3>Ih

uwƘǌWpYF�

Note���98��<C=>+6 iČøhjĜƆłÆjǀĹdQp[|FKbsEƈǅƜ !� hƫ

ęVycKpYF�

A!*0*(7B}r�<�

H#/6/->I¤�´{�¯��YxeŢiƈǅƜǘ#:+-/��<9?:Ǚ{ǀĹYx^ri

��´��PųypYFƤiºOvĜĲYxƈǅƜ{ǀĹWpYFǀĹVy^ƈǅ

Ɯj¸i¤���hƤƅVypYF�

1 

2 
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�

H&3/AI{�¯��WpYeEŢiH�.3>Idųyx��´��hǀĹW^ƈǅƜ

iĜƆłÆPųypYFĳi^rEıZĜƆłÆ{ƄƯWc¸VKF�

A�0*1*276B<ÚÃýÒ[ÉJð¸Ne]P;�

A�).7B}r�<�

H�.3>I¤�´{�¯��YxeÂĵiĜƆłÆ{ÕåYx^ri��´��Pų

ypYF�

�

ĜƆłÆiļęŉŦj �8>/<8+>398+6�$+,6/=�09<��<C=>+6691<+:2C iƤƪhŬX

pYF�

l �ÚÃÔ°[BCDËõ[ Íc\m��>�?;�

l �ÚÃÔ°[ Íc\p�m��>?;�
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l éĂ[¾Ā\z�kw>�?;�

�� »Ì����~ĸ�731��&5&1*7*56Ĺ�

ðĖ�®¨µ�jH�7:9<>IhuwðĖ�®¨µ�{ }�°OvÕåYxOEJ

xKjÎGi�µ�{H�.3>IhuwƘǌWpYF�

A�14357B}r�<�

H�7:9<>I¤�´{�¯��YxeŊėiðĖ�®¨µ� }�°{ǀĹYx^r

i��´��PųypYF�

�

l A�&7&��&6*BŃMultiGUI dÌėVy^ðĖ�®¨µ��µ�{ÙàŶYxČ

øhļęWpYF�

l A"*;7��&7&BŃ����ĬĨdÆĶVycKxðĖ�®¨µ��µ�{àŶY

xČøhļęWpYF�

u=r Íc>�&0"2"4/2?<ƈżǘspaceǙp^j�´¦PàŶõƟdYF�

u=r«ú[¿À>�"2"-&4&2��&15&.$&?<ĜĲYx�µ�ǐſPgKČøh

jHNoneI{ļęWc�µ�{ƂźYxUePdQpYF 
Ěǋi }�°jH#/6/->I¤�´{�¯��Wcųyx }�°ǀĹ��~²�

dļęWpYF�

ðĖħŞiÕåíÄ�ƱqƶpyxðĖħŞiíÄ��>97��99<.38+>/=�%83>�{¢°

��´dǀĹYxUePdQpYF�

�µ�ÕåPţĢhƣzyxeEŢiH�.3>Idųyx��´��hðĖ�®¨µ

�PƤƅVypYF�
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HEditI}r�<�

H�.3>I¤�´{�¯��YxeðĖ�®¨µ�{ÕåYx^ri��´��Pų

ypYF�

�

l Ċ¾ĸ�3ĹŃ¹çâZÈcñMbe]P;�

l À±ĸ�&1*ĹŃ¦³ZøÐfñM]P;øÐZ\ïQ¥Òøf�_U�NF;

ă<�(:����:��	�

l Öúĸ;��<��=ĹŃ�³è[�ÞfÁÉVéĂO]P;�

l ¹õąĸ�((84&2(<ĹŃ»Ì\¹õĎąjéĂO]P;àÇ\@V:Âÿ�êV

P;�

l ĂÕÄÌĸ"-*51&0ĹŃæ÷Ê�ä�³féĂO]P;q�féĂORÆ>E

dF\ÂÿORÆ?Z\·[Ñ�ä�³>�6&2",,��)&2-",��"$4/2?Jãü

Ne]P;�

�

�B:9<>��ðĖħŞ�µ�P����ĬĨ�Ćęǃ�µ��eWcÚåVypYF }

�°hj�+>7 iĺĩĖPbQpYF�

ðĖħŞiíÄ��ǎþœ©�°{ķÕåYxČøhjEíÄ{ �81=><97	87 uwǀ

ĹõƟdYF�

A�3�3+��7316BŃ¦³ÉJð¸Ne]P;�

ªĂÕÄÌĸ�9*5&00�"-*51&0��&(735ĹŃ�

ƒŎÖÅiƋŉĴūĦăĖ{ÕåWpYF÷ðĖiūĦăĖh�²PÕåVycK

xČøhjUiūĦăĖPƿŶVypYF
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Ʃƌiáİ�

� �č÷Ìĸ�-&6*��5&7.2,������!*784Ĺ�

Ûä�®��ńǘ�/@3.381�+�-/66�38>9Ǚǝ¬����°{őđ �


 ÛäYxUe

PdQpYF�
 Ûä�®��pdj¢°��´OvǀĹõƟdYF\yÀ·iÛä

�®��ńjE¢°��´i·iÕåŠhŅńǘ�


 pdǙ{ƀľÕåWc¸VKF�

¨ !� PėĈW^Čøi·ŐQļę�

ÄƁśĖiƩƌjıƦhĲXcƠçŽhƣzypYFUiļƅjEùX�µ�úi

!�  }�°PėĈYxČøhE·ŐQWcňƧƩƌYxOEŊėi !�  }�°{

ÇŶYxO{ļęWpYF�

�� ���{�n{ġĒĸ1807.60.(*��&0(80&7.32Ĺ�

¨ ���{�n{ġĒ\õĄ�

őƐƭņïVǝƩƌiőĮi¬���ńp^j�®��ń{ļęWpYǘőǗ �����

�®��Ǚ�

ňƧEƕƖ¤�´ǝňƧiƩƌdjH#>+<>�0<97�,/1388381I{ǀlpYFőƐƭ
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YF#$�� iƩƌdƳŚ{ºŇW^ČødEH�98>38?/	"/=?7/I{ǀokEŢiŮO

vƩƌ{ÙǄYxUePdQpYF�

��"���#$�� iČøhjőƐƭņïV{ĎæV[cEÀãiƩƌ{ƕƖYxUejd

Qp[|F�

!��#/;?/8-/ǘÄƁśĖiǑĥǙǝƻĢEYociÄƁśĖPŋǑhƚƸWcÇŶV

ypYFUiǑĥ{ƘǌYxUehuwEšǉĠgfiƩƌPõƟhgwpYFU

i¤�´{�¯��YxeŢiuLgÄƁśĖǑĥƘǌ��~²�PǄQpYǝ�

�

ÇŶYxÄƁśĖiŻö{�£µ�dêÜacÕåWpYF�

�� ³ĩĳÇĸ�((�$307&,*Ĺ�

�� ĳÌė\©ÑîÁĸ�2(.)*27��*&1��.5*(7.32Ĺ�

Õĝŉû{ĚśĖħŞdļęYxFÈǝ(

�)Õĝ�

�� ��~���{�ĸ#2.7&5<�"*67ĹŃ±þ�ä[ÖĄZ�Pdtov�

ƬěǈŹǘ�373>ǙǝǚhƷKƇáǈPñWRgx�

���ǓĦǘ�C-6/Ǚǝ����{ƣLƭņïVǅǊ�
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		� ÿ´Ĳìĸ%&9*��82(7.32Ĺ�

¨ ăĀÆĈ��~\�ln�²\õĄ�

ÚåǓĦǘ�C-6/Ǚǝ }�°Úå{ƣLƭņïVǅǊ�

	
� ´²Îċë�éÓĸ�<2&1.(&0�!758(785*��&(735Ĺ�

ÚåƍĄǘ"+81/ǙǝŃ¼Ľģ{ }�°ÚåYxƍĄǘìĭǙ�

ÚåǓĦǘ�C-6/Ǚǝ }�°Úå{ƣLƭņïVǅǊ�

	�� Ĩ³�{�²ĢÏ�
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���������ĸ�&0+�732*��&4Ĺ�

¨ ���y��®Ò²\õĄ�

�µ �µ´¦�¢iĉƀEťĤŉûiƍĄEƙğ�

ì¥���ĸ�81*5.(&0��&4Ĺ�

¨ ���y��®Ò²\õĄ�

¨ ÿ´Ĳì²\õĄ�

ńÏ¦�¢ÚåiĉƀEťĤŉûiƍĄE���¢�

Ĩ³ûĚ�

	�� Ĩ³ûĚĢÏFc^ �3)*0�$.*: Ħ´�
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� ~n��ĸ".70*Ĺ�

ƭņúEƑĶgfƠŷhÕåWcR_VKF�
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QpYF�
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ǍǕÑ{ƩƌYx� �µ��Ï{ļęWpYF¶Ħhőđ �
 ÎļędQpYF

íÄe� �µ��iƊöj !</0/</8-/ hįacÕåWc¸VKF�

²\°Ü�

�� ķÝĮ¦ĸ�.(536(34*��1&,*6Ĺ��~�ln�²\õĄ�

ļęYykŭŨąŶ�µ�P }�°hÚåVypY�
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WpYF�

#3D/ǝ�® Ƥƅ��´��i���{ļęWpYF�

�<+Aǝ�® ��´��{ƤƅWpY�

"/=3D/ǝƤƅºi�® ��´��{ļęW^���dÙŀŸWpYF�

�� ²¼Ñ\èìĸ�2).(*6�3+� *+0*(7.326Ĺ�

ĪĦďé{ÚåW^Kòĝiļń{ļęWpYF÷£µ�hjőđǜÎiòĝ{ļ
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ƤWpYF�

�

ǟǞ¤�´{�¯��YxeƩƌƒř{ƤƅYx��´��PųyEļęVy^ļ
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ļĺ�ĝďēÅĸ�.640&<� &2,*Ĺ�

ƤƅYxƍĄ{�°{ċŔhļęWpYF�

Ľĺ�ĝď{v��ĸ4.;*0��2,67531Ĺ�

���81=><97 ī^wi���°ń{ļęWpYFƤƅVyxąĬiđQVǘǗVeģǙ

P��µ°høz[cƤƅVypYF�

ľĺ�ĉ¦\īæĸ�1&,*�!*0*(7.32Ĺ�
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ŭŨÑ{ƤƅYxƭņiïVǘ�®��ńǙ{ǀĹWpYFH�66I{ǀĹYxeƤ
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��"�� A�5*+*5*2(*6BX\��x\īæ[çidQ¤²V\ �.%&2�'/$53 JÌZ

YTUF]P;�
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ǀĹVy^ŸÑiƤƅĬĨ{ļęWpYF����{¿TxeƤǘ�µ¡°ǙiĬ
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¤���hńÏ{ŐQÕyxUehuwEĪĦƍĄ{ďŏYxUePdQpYF�

ŀĺ�ăĀ\¼ħĸ *9*56*��3275&67Ĺ�

����VyxeŭŨPòƵWcƤƅVypYF�
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����VyxeðĖÄƛhļęVy^Ƣi»îPŀOypYFH#/>?:I{�¯�

�Yxe÷ÓƏiƤƅƢE»îiđQV{ļęYxŢi��~²�PųypYF�

�
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H�/8/<+>/I{�¯��YxeŭŨÑPƩƌVypYF�
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ª°{ƗĀW^siPƤƅVypYF�

l ÿ´Ĳì\ĝďĸ%&9*��82(7.32Ĺ�

ŭŨÑ{ƤƅYxƭņiïVǘ�®��ńǙ{ǀĹWpYFH�66I{ǀĹYxeƤ

ƅVycKxÖci�®��hbKcǑŢƩƌVypYF�

l ĞĔì��~jĝďPfÙ×\īæĸ!-3:Ĺ�
¥�´�ª°JxKjŧçǆńjƥƏń�µ�eWcÌėVycKpYidEƥƏ
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�µ�i���°e 2 ŢÓ�°iđQVǘNulƩƌŮǙP·ǁhƤƅVypYF 
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÷�¥��iđQV{���°íÄdļęWpYF�
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H#?<@/CI{�¯��YxeĪĦiƍĄǘőđÏEőĞÏǙPƲovyEŢi��

~²�hƤƅVypYF�
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¤���hńÏ{ŐQÕyxUehuwEĪĦƍĄ{ďŏYxUePdQpYF�
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ĂĸÑ{ƤƅYxƭņiïVǘ�®��ńǙ{ǀĹWpYFH�66I{ǀĹYxeƤ

ƅVycKxÖci�®��hbKcǑŢƩƌVypYF�
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ųŖŖŗŠŎ?bǵȅȀȋǩǚǮǗǩƾ�Ø�½ƽƶƞƸŎ

ųŖŖŘŠŎűƁƁƒƍſƋƁƖȌ=¥ÓȍƿƻƾǌƟƽ�ƟƾƹƭƢŎ

ųŖŖřŠŎ®be�ƾďyƾƺƨǑƣǨȈƽƼƵƸƞǏ�ƣƝǎǅƭƣŔŔŔŎ

ųŖŖŚŠŎ�ß®bƿ�åŋ�ƠǅƭƢȗŎ

ųŖŖśŠŎ<�ĀȌǅƲƿǥȋǵȋǧȇȍƿ¤_�ǥȅǘǥǅƹ+2ƹƤǅƭƢȗŎ

ųŖŖŜŠŎ�ß®bȌĨįĻ�ȍƿƻƾǌƟƽĐêƪǐƸƞǅƭƢȗŎ

ųŖŖŝŠŎ ǽȇǫǥȅǘǥ½ƹĐêƽDǎģǅǐǏ��¾ƾëUƽƶƞƸŎ

ųŖŖŞŠŎŽŖŗŗžŎǊŎ ŽŗŗŗžŎ%lƾZHƾǥȅǘǥƾ>ƪƽƶƞƸ�ƠƸ�ƪƞŎ

ųŖŖşŠŎłbøƾ%l�Kƾ�eƾ
�ƽƶƞƸŎ

ųŖŗŖŠŎ%l�Kƾ�eƹșȖȐƿēƪǐƼƞƾƿ��ƹƭƢȗŎ

ųŖŗŗŠŎ șĠƽXÞƼ%lƿDǎ�ƠǅƭƢȗŎ

ųŖŗŘŠŎ?b��āƿƻƾǌƟƽĐêƪǐƸƞǏƾƹƫǋƟƢȗŎ

ųŖŗřŠŎ ǘǛȊƾ?b��TbǓ�ƟƨƺƿƹƤǅƭƢȗŎ

ųŖŗŚŠŎÅyTbȌÍ�6ƾ5¬ȍƿƻƾǌƟƽ�eƫǅƭƢȗŎ

ųŖŗśŠŎÅyTbƿƻƾǌƟƽ?b��āƽ�ØƫǅƭƢȗŎ

ųŖŗŜŠŎŷƋƇƑſƏƖŎŶƃƐƑ ƹƿƻƾǌƟƼƨƺƣ.ǎǅƭƢȗŎ

ųŖŗŝŠŎ ƻƾǌƟƼ��Ļ�ƣĐêƽ�ØƪǐƸƞǅƭƢȗŎ

ųŖŗŞŠŎ ȓ¶#5¬ƺƿ�ƾƨƺƹƭƢȗŎ

ųŖŗşŠŎ ǽȇǫǥȅǘǥ½ƹƿȓ¶#5¬ƿƻƾǌƟƽDǎ%ǐǍǐǅƭƢȗŎ

ųŖŘŖŠŎkã�Ȍkã��ȍƾ�eƾ
�ƿȗŎ

ųŖŘŗŠŎ?bǵȅȀȋǩƣǷǕǘȇȌǭǝǥǯǮȋǩȍƢǍĘǆģǆ*ªǅƯǔŎ

ųŖŘŘŠŎ?bǵȅȀȋǩǷǕǘȇȌǭǝǥǯǮȋǩȍƾ��½ƿȗŎ

ųŖŘřŠŎ?bǵȅȀȋǩǷǕǘȇȌǭǝǥǯǮȋǩȍƾ�{ƿȗŎ

ųŖŘŚŠŎ?bǼǭȊǣȂȇƿ��ǼǭȊǣȂȇƽƻƾǌƟƽh�ƫƸƞǅƭƢȗŎ
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ųŗŖŘŠŎŵƇƊƒƉſƑƇƌƋŎůƌƂƃ ƽƶƞƸıƞǓ�ƠƸ�ƪƞŎ

ųŗŖřŠŎ ŵƇƊƒƉſƑƇƌƋŎůƌƂƃ ƣƛũƇƏƐƑŎűƏƂƃƏŎ ŏŨƋƓƃƉƌƍƃŐƜƹƿ·sƼ"ƣƹǏƣƘƛŵƃƁƌƋƂŎ

ƌƏƂƃƏŎŏŶŦŦŐƜƽƭǏƺ·sƽĐêƪǐƼƞŎ

 
C�2/��ÐyÅËĂ���²±���ă�

ųŘŖŗŠŎBlǓ�eƭǏƾƽ��ǓȒ�ƫƢ�ØƫǅƯǔƣƘĪsƾBl��ƺƻƾǌ

Ɵƽk�ƭǏƾƹƫǋƟƢȗŎ

ųŘŖŘŠŎ�ßƿƻƾǌƟƽĈâƪǐƸƞǏƾƹƫǋƟƢȗŎ

 
���� Of<1ÐyÅË�

ųřŖŗŠŎōďŇYƣ*3ƪǐǅƯǔŎ

ųřŖŘŠŎ��Ĥ�ƹǉ ūűŮż ȅǘȊƿÔǐǅƭƢȗŎ

ųřŖřŠŎŮſƏƅƃœſƋƅƉƃŎŦťŨŧŎŏŮŤŦťŨŧŒŎŶſƋſƈſŎƍſƑƑƃƏƋŐƿĐêƹƤǅƭƢȗŎ

ųřŖŚŠŎūűŮż ȅǘȊǓîyąƦĐêƭǏƽƿȗŎ

 
���� Of<1ÐyÅË�

ųŚŖŗŠŎŵŶŨůƇƊſƅƃ ƾ*3ƣȁǮȇ°ĬǓB ƫƸƞǏǌƟƽƿ�ǒǐǅƯǔŎ

ųŚŖŘŠŎ ǥȋǵȋǧȇǢǘǦƿƻƾǌƟƽĳǃǀƞƞƹƫǋƟƢŎ

ųŚŖřŠŎ ȁǮȇǢǘǦƣ_ƤƦƼǏƺƘĐêƣ¯èƽĮƦƼǎǅƭŎ

ųŚŖŚŠŎ ��ĐêƽƿƻƨǅƹLǈǐǀƞƞƹƭƢƙƨƾëUƿȁǮȇǢǘǦƽ�c

ƫǅƭƢŎ

ųŚŖśŠŎĐêƾ�ċ¡ĺǓàƦƭǏƽƿƻƟƭǐǀƞƞƹƫǋƟƢŎ
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��)YC�kaÐ,ÅËĂ�²ª±¨���ă�

 

Q001 �'öýúāñçôåñÑ
XERÐÊ¼Ë�
  

A ŗŔ ŤƑƌƊŎŲſƏſƊƃƑƃƏƐ ƾƛŨƂƇƑƜǓǞȆǬǞƫǅƭŎ

ƭǏƺ�ƾǌƟƼ?bǵȅȀȋǩùŁǙǗȊǰǙƣÔǐǅƭƙȌƨƨƹƿƘȒ�ƾ?bz

²ǮȋǩǓ�ƽ%3ƫƲǉƾǓâƫƸƞǅƭƙȍŎ

�
ŘŔ GćƽƘ?bJƘz²ȌƕŒƖŒƗȍƘ=¥ÓƘÅyTbǓ%3ƫǅƭƙŎ

! ƛŰſƊƃƜ´ƽƿ#ñđFǓLǔƳ?bJǓ%ǐǅƭƙě/ƾƲǈƾÚFǓĦ

4ƭǏƨƺǉƹƤǅƭƙŎ

! ƛźƜƛŻƜƛżƜ´ƽƿ?bƾǧȇ(ƾz²Ǔ%3ƫǅƭƙŎ

! ƛűƁƁƒƍſƋƁƖƜ´ƽƿ?bƾcVáçǓ%3ƫǅƭƙĪsƿȑƹƭƙŎ

! ƛŶƆƃƏƋƊſƉƜ´ƽƿG?bƾÅyTbǓ%3ƫǅƭƙƛȐƜƾZHƽƿƛűƓƃƏſƉƉŎ

ŶƆƃƏƊſƉŎũſƁƑƌƏƜƣĲØƪǐǅƭƙŎ
Ŏ

řŔ %3ƣÂǈǀƛűŭƜǓǞȆǬǞƫƸǮȋǩǓ�cƫƸƘǙǗȊǰǙǓĹƬǅƭƙǮȋǩ%

3ƿƞƶƹǉƛŦſƋƁƃƉƜƽǌǎ��ƭǏƨƺƣEāƹƭƙŎ

Ŏ

����� ƛŨƕƍƌƏƑƜǓĳ�ƭǏƺ?bǵȅȀȋǩǓǭǝǥǯǷǕǘȇƺƫƸ�cƹƤǅƭƙǭ

ǝǥǯǷǕǘȇƺƫƸ�cƪǐƲǮȋǩƿǭǝǥǯǚǮǗǩƹǓg�ƽ�·ƭǏƨƺƣƹƤǅ

ƭƙǅƲƘǭǝǥǯǷǕǘȇƾ?bǵȅȀȋǩƿ ůƒƉƑƇŪŷŬ ƾƛŤƑƌƊŎŲſƏſƊƃƑƃƏƐƜŕŬƊƍƌƏƑ Ǔ

ØƞƸDǎģǇƨƺƣEāƹƭƙ���� ǓAÌ�ƪƞƙ�
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Q002 �¤¤²®£¬¤µĂ�IVăÒÎÑÛ½Ð
½ÑÌÆ¿�
  

A űƁƁƒƍſƋƁƖ ƿưƾ?bƾ=ǈǏưƾǢǘǯƾvWÝƼ=¥ÓǓ�eƫǅƭƙ�ƚƾ?bƿǢǘǯǓĵ+Ýƽ=¥ƭǏƨƺƿ*ªǅƯǔƾƹƘűƁƁƒƍſƋƁƖ ƿĪsȑƺƼǏƹƫǋƟƙ

ƫƢƫƘ�ǐƲ°ĬƼƻƹƿÐeƾ?b�ýƣvWƺƫƸĊ�ƾ#ñƽǌǎ=¥ƪǐƘ

�ƚƾ#ñƾ=¥áÓƿȑ��ƽƼǎǅƭƙŎ

kã��ƽǌǏĶĊƿĂ6ÝƽǹȈǟȅǿƹÿ�ƪǐǅƭƙƨƾƲǈƘűƁƁƒƍſƋƁƖ Ǔȑȏ

^ĶyƽƭǏ�ċƿƝǎǅƯǔƙ�

 

Q003 L'*DÑj/ÑÍÃàÀðÿÐÏÉË¼Þ�À»ÝÕÆÀ����
  

A ďyƿǡǢǘȊƹƾ%3ǉEāƹƭƙƨƾƲǈƘǨȈƿȔȐyǓĈƫƸƞǅƭƙƫƢƫƘy�ƺǡǢǘȊǓI¡ƽØƞƸƿƞƧǅƯǔƙ�ƠǀƘřƶƾďƽ ŖŒŎŖŒŎŗŘŖ éƺ�eƭǏƨ

ƺƿĺıƞƹƭƙŎ

����� Đê³(ĵƹƿďyƾǡǢǘȊƣ�ǒǐƸƞǅƭƙ�

 

Q004 �[L'Ò�_}
¾ÕÆ¿ĉ� 
  

A ¤_ ŗŖŖŖ ƾÛƼǏ�ß®bǓ�ØƹƤǅƭƙ�ß®bƾ�ØƪǐǏņxƿƛŲŪŎ

ŵƃƎƒƃƋƁƃŎŨƂƇƑƌƏƜƹg�ƽ�eƭǏƨƺƣƹƤǅƭƙŎ

 

Q005 
��eĂÕÈÒíāöāïþăÒH&�íýæíÕÌ��ÌÁÕÆ¿ĉ�

  

A �ß®bƾ¤_«�ƿ ŗŖŖŖ ƹƭƾƹƘŗŖŖŖ ǥȅǘǥǅƹ+2ƹƤǅƭƙ�
 

Q006 �[L'ĂquyDăÒÎÑÛ½ÐkaÄßË¼ÕÆ¿ĉ�

  

A �ß®bƿǥȅǘǥƾ��ǼǭȊǣȂȇǓĊñ��Ļ�ƽ%ƭǏƨƺƽǌǎºǈƸƞǅƭƙƨƨƹƘǼǭȊǣȂȇƾ���KƿƘǥȅǘǥƽXÞƹƿƼƦƘ%lłbøƾ�Kƽ

DǍǐƸƞǅƭƙ�

 

Q007 ùþòíýæíRÌkaÐ�ÝoÕßÞC�SÑb"ÐÊ¼Ë�

  

A §ǹȈǟȅǿƹƿĐêƽDǎģǅǐǏ��¾ƾëUƿ ŲƏƃƄƃƏƃƋƁƃƐ ƾƛŧƖƋſƊƇƁſƉŎ

ŦſƉƁƒƉſƑƇƌƋƜƾƛŴſƋƅƃƜƹ�eƫǅƭƙ�
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Q008 ¡���¢�Ù� ¡���¢��-Ñ%�ÑíýæíÑ�ÄÐÊ¼ËB¾Ë�Ä¼�

  

A ĪsƘǥȅǘǥƾ>ƪƺƿǥȅǘǥƽXÞƽÆǎǅƭȌƨǐƿǥȅǘǥ§ªƾ>ǆƽß~ƫǅƭȍƙƫƢƫƘłbø��ƾĎÊƢǍĶċƼƾƿƘǥȅǘǥǓ%l�KƽÆƵƲĸƪƹ

ƭƙŎ

IƬŎ ŽŖŗŗžŎ ƽ%lƹǉƘŏŖŖŗŐŎ ŃƽkƫƸŎ ŽŖŗŗžŎ ƽ%lƭǏZHƺƘŏŖŗŗŐŎ ŃƽkƫƸŎ

ŽŖŗŗžŎ %lƭǏZHƺƹƿ@iƽƿ��©�ƣÛƼǎǅƭƙ§ǹȈǟȅǿƹƿƨƾıƞ

ǓDǎ�ƟƨƺƣEāƹƭƙŎ

§ǹȈǟȅǿƹƿǥȅǘǥƿƞƶǉĈŃƽvćƽƺǎǅƭƙƫƢƫƘǼǭȊǣȂȇƿ%l�

Kƽ��ƫǅƭƙŎ

ĄOƣƝǐǀƘŎ ŭŔŎŬƐƆƇƗƒƈſŒŎŤƁƑſŎŦƏƖƐƑŔŎŤ��ŎŏŗşŞŘŐŎŝŝřœŝŝş ǓAÿƽƫƸ�ƪƞ�

 

Q009 z'dÑ�-E�Ñ=*Ñ�EÐÊ¼Ë�

  

A łbøƾ%l�K Ƒ ƿ��ƾǌƟƽf®bǺǞǯȇƹ�eƫǅƭȕŎ

€ 

t = d1a + d2b + d3c Ŏ
�ƠǀƘƁŎĠƽvćƽ%lƭǏZHƿŎ ŽŖŒŎ ŖŒŎ ŗžŎ ƺƼǎǅƭƙłbøƾ%l�Kƣf®

bǺǞǯȇƾ<ðƼQƹĈÔƪǐƼƞZHƿłŊ"ǓĎjƭǏƾƽĲƫǅƯǔƙŎ

����� �łbøS�ƾfŌƹƿƘłbøƾ%l�KǓ Ůſƒƃ ÊȌŨƔſƉƂ Õƾ��ǓĎÆ
S�Ń�ƽ��ƫƲÊȍƾ�ýƺƫƸĈÔƪǐǏZHƣƝǎǅƭƙ�

�����łbøƾ%l�Kƾf®bơǌǁħ®bƹƾĈÔǓŎ
t = d1a + d2b + d3c
= r1a

* + r2b
* + r3c

*�

ƺƫƲZHƘG��ƿ��ƾǌƟƽg�ƽºǈǏƨƺƣ*ªǅƭȕŎ

€ 

d1 = ta* = r1a
*2 + r2b

*a* + r3c
*a*

r1 = ta = d1a
2 + d2ba + d3ca

�

 

Q010 �-E�Ñ=*ÌĊĈĄÒlÄßÏ¼ÑÒ�AÌÆ¿ĉ�

  

A ǹȈǟȅǿ(ƹƿ%lŃǓȌŖŖŗȍŃŏ%3ƽ�eƪǐƲ<�Āƾ Ɓ ŃŐƺƫƸƞǅƭƙƨƾƲǈƘ%l�Kƾ�eƹșȖȐƺƞƟƾƿƘłbøƣ%lŃƽvćƹƝǏƨƺǓ�Oƫǅ

ƭƙƨƾǌƟƼÑ¼ƿfŀƽǉğƨǎƠǅƯǔƙŎ

����� �ƨƾǹȈǟȅǿƹƿłbøƾĕ�ǂƾ%lŃƣ�eƹƤǅƭƙƨǐƽǌǎ�ƾǹ

ȈǟȅǿƹƿĪsËčƪǐƸƞǏĈŃ5¬ǓDǎ%ǐǏƨƺƣEāƺƼƵƸƞǅƭƙ�

 

Q011 ĊnÐ#ZÏ�-Ò�Ý:¾ÕÆ¿ĉ�
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A %3ƪǐƲ<�Āƹƾ%l�Kƾ�eƹșȖȐƿēƪǐǅƯǔƙƨƾƲǈƘ#ƾô¢ƾșĠƣ%lŃƽªǏǌƟƽ ŨƂƇƑ ȀǲȃȋƾƛŲƏƃƄƃƏƃƋƁƃƐƜǪǘǖȈǟƹz²ƾ\�Ǔ�âƫ

ǅƭƙŎ

ůƒƉƑƇŪŷŬŎ ƽǌǎ?bz²Ƙkã��Ƙłbø%l�Kéƣ\�ƪǐĐêØǮȋǩƣ�

�ƪǐǅƭƙ�

 

Q012 �'C�fÒÎÑÛ½ÐkaÄßË¼ÞÑÌÅÚ½¿ĉ�

  

A ?b��āƿƛŲƏƃƄƃƏƃƋƁƃƐƜƢǍƘŧƌƖƉƃœŶƒƏƋƃƏ ƺ ŹƃƇƈƃƋƊƃƇƃƏœŭƌƆƉ ƾȒƶƾ�{ƣĳǃǅƭƙŎ

������������ ƾZHƿƘȚøƾ?b��āǓǉƺƽ��ƾ ůƌƑƑ ƾ'{ǓØƞƸĐêƫ

ƸƞǅƭƙŎ

fe s( ) = 0.023934 Z − fx s( ){ } s2 ; s = sinθ λ
Ŏ

Țøƾ?b��āƽƿ ������	����	���	
�����������	�������	����	���ŒŎŸƌƉŔŎŬŸ ƽđĢƾ

ǜǙǥĻ�ǓØƞƲĤ�{Ǔ0ØƫƸƞǅƭƙŧƌƖƉƃœŶƒƏƋƃƏ ?b��āƾ¥5ëUƿ

ƐŢŘŔŖ ǅƹƹƭƙŎ

���������������� ƾZHƿƘƐŢŘŔŖ ��ƾōďƾ��ǅƹĤ�ƭǏƲǈƾq`ƣƼƪ

ǐƸƞǅƭƙƨƾƲǈƽƘÍ�É��ȌŶŧŵȍƽǌǏMCǼǭȊǣȂȇƾĐêǓćƟƨƺƣ

Eāƹƭƙ�

 

Q013 æèĀÑ�'C�!'â
½ÃÍÒÌÁÕÆ¿ĉ�

  

A ?ÖÝƽƿƛǘǚǥƜƹƭƙƫƢƫƘůƒƉƑƇŪŷŬ ƣ��ƫƲǮȋǩȌŔŧŤŗȍǓùŁƭǏƼƻōyƼ0Ø½ƺƼǎǅƭƾƹÞ�ơRƞHǒƯ�ƪƞƙŎ

 

Q014 T/!'ĂU>�Ñ�KăÒÎÑÛ½Ð=*ÅÕÆ¿ĉ�

  

A Åy\9ƽǌǏÍ�6ƾ5¬ƿÅyTbƺƫƸĐêƽDǎ%ǐƸƞǅƭƙŎ
! G?bƽÛƼǏÅyTbǓ�ØƪƯǏZHƽƿ?bǵȅȀȋǩƾƛŶƆƃƏƊſƉƜƾƺƨ

ǑƽưǐƱǐƾÅyTbǓ�eƫǅƭƙŎ

! G?bƾÅyTbƣǨȈƾZHƽƿƛűƓƃƏſƉƉŎ ŶƆƃƏƊſƉŎ ũſƁƑƌƏƜƾ!ƣ�Øƪǐǅ

ƭƙŎ

����� �ì<ƾƲǈƽƘĕ�&�ƽIƬÅyTbǓ�ØƪƯƲƞZHƽƿƛűƓƃƏſƉƉŎ

ŶƆƃƏƊſƉŎ ũſƁƑƌƏƜƾ´ƽÅyTbǓ%3ƫƘG?bƾÅyTbƿæÜǅƲƿǨȈƽƫƸ

ơƤǅƭƙ�

 

Q015 T/!'ÒÎÑÛ½Ð�'C�fÐ	XÅÕÆ¿ĉ�
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A ?b��āƿ��ďƽǌƵƸ��ƾǌƟƽÄĉƫǅƭƙŎ
exp −B sinθ

λ
$ 
% 

& 
' 

2( 
) 
* 

+ 
, 
- Ŏ

ƨƨƹƘȘƿÅyTbƘ

€ 

θƿťƏſƅƅ ƾ��ďƹƭƙƨƾ{ƹ.ǎǅƭǌƟƽƘ��ďƣ_Ƥ
ƞǄƻÅyTbȌÍ�6ȍƾ�ńƿ_ƤƦƼǎǅƭƙ�

 

Q016 �¬¨±£¯µ��¦°± ÌÒÎÑÛ½ÏÃÍÀ�ÝÕÆ¿ĉ�

  

A MCƣËƞƢƥǎłb�ƾÄoƿğƨǎǅƯǔƙƨƾƲǈƘłĆiyƾ÷QƘƝǏƞƿ��¾ƾ÷Qƿƞƶǉ�eƹƭƙƫƢƫƘ��Đêƽ;+Ƽ��ŇYǓØƞƼƞZHƽ

ƿƘƨƾ��ŇY]ƽłbƣäćƫǌƟƺƫǅƭƙƨƾƲǈƘ��¾ƾ÷Qƣĕ�ƾ>ǆ

ƺƺǉƽÄĉƫǅƭƙƨƾƲǈƽƘħæĺǽȇǫǥȅǘǥ½ƾĐê©�ƾǭǥǯƺƫƸǛȋ

ǥǯȅȆǖ�Àƽǌǎ ŷƋƇƑſƏƖŎŶƃƐƑ ƣm%ƪǐǅƫƲƙŎ

ƫƢƫƘ§ǹȈǟȅǿƾǌƟƽōīǷȋȆǚ\�ȌũũŶȍǓǉƴƞƲǽȇǫǥȅǘǥ½ƾZH

ƽƿƞƶǉłbiyƾ÷Qƺ��¾ƾ÷Qƿ@iƽȑƽéƫƦƼǎǅƭƙƨƾƲǈƘĪs

ƾ ŷƋƇƑſƏƖŎŶƃƐƑ ƿË�OƺƼǎǅƭƙŎ

§ǹȈǟȅǿƾ ŷƋƇƑſƏƖŎ ŶƃƐƑ ƹƿ��¾ƾ÷QǓDǏƺƤƽƘ¤]ĵƽİƫƲ��¾Ǔ

DĽƞƸƞǅƭƙƨƾƲǈƘ��Đêƽ;+Ƽ��¾ǓØƞƼƞZHƽƿƘ��¾ƾ÷

Qƣĕ�ƾ>ǆƺƺǉƽÄĉƫǅƭƙƫƢƫƘƨƾ5¬ƿưǐǄƻ_ƤƦƝǎǅƯǔƾƹƘ

ŷƋƇƑſƏƖŎŶƃƐƑŎǓ¥5ƽƭǏƲǈƽƿƘŷƋƇƑſƏƖŎŶƃƐƑƾļÙȌŮƇƊƇƑȍƿ ŗƽĤƞ!Ǔ�Øƫ

Ƹ�ƪƞƙŎ

ŹƃƇƈƃƋƊƃƇƃƏœŭƌƆƉ ?b��āǓØƞƸƘÍ�É��ȌŶŧŵȍƽǌǏMCǓDǎ%ǐƲZ

HƽƿƘMCƽǌǎłb�ƾÄoƣğƨǎǅƭƙƨƾƲǈƽƘŷƋƇƑſƏƖŎŶƃƐƑ ƾļÙȌŮƇƊƇƑȍ

ǓnƪƦƫƼƞƺŷƋƇƑſƏƖŎŶƃƐƑƽǌǎĐêƣĩ�ƹó�ƫƸƫǅƟƨƺƣƝǎǅƭƾƹƘ¿�

ƫƸ�ƪƞƙ�

 

Q017 ÎÑÛ½Ï�?yDÀkaÐ
XÄßË¼ÕÆ¿ĉ�

  

A §ǹȈǟȅǿƹƿ�ÏŃĤ�ƹƿƼƦƘÕŃ¾ƽǉƺƷƦ��Ļ�ƣ�ØƪǐƸƞǅƭƙĄOƣƝǐǀƘŎ ŭŔŎŬƐƆƇƗƒƈſŒŎŤƁƑſŎŦƏƖƐƑŔŎŤ���ŏŗşŞŘŐŎŝŝřœŝŝş ǓAÿƽƫƸ�ƪƞ�

 

Q018�
ĆP��KÍÒ�ÑÃÍÌÆ¿ĉ�

  

A łbøƾ%l�KƽĻƫƸ?b�ýƾ��Ļ�ƣ��|yƽ�ńƭǏƨƺǓ ř ¶#5¬ƺPǔƹƞǅƭƙ�

 

Q019 ùþòíýæíRÌÒĆP��KÒÎÑÛ½Ð�Ý�ßÜßÕÆ¿ĉ�

  

A ǽȇǫǥȅǘǥ½ƹƿ<�®bȌȁǮȇ°ĬȍǓwƶƢƾǥȅǘǥƽ+2ƫƘłbøƾ%l�KƽĻƭǏ?b�ýƾ��Ļ�ǓĈÔƭǏƨƺƽǌǎƘȓ¶#5¬ǓDģǇƨƺƣ
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ƹƤǅƭƙŎ

����� Ŏ ȓ¶#5¬ƣǽȇǫǥȅǘǥ½ƹƻǐǄƻ·áƽD%ǐǍǐǏƢƽƶƞƸƿǅ

ƳĜĚƪǐƸƞǏƺƨǑƹƭƙ�

 

Q020 ,^7Ă,^@	ăÑ=*Ñ�EÒĉ�

A kã��ƾ�e�½ƿ ������	����	���	
�������������	����	���ƾĈđƽÇƬǅƭƙŎ
! Gkã��ƾȚțȜ�+ƾ:,ǎƿǡȊǽȌŒȍƙŎ

! Gkã��ƾ:,ǎƿǧǾǡȈȊȌšȍƙŎ

! %3ƾó�ƿǶȆǛǰȌŔȍƙŎ

�ć�

´��µ��¶��µ��´��¶������

 

Q021 �'öýúāñÀ÷äæþĂóéíõôāñă¿ÜmÖoÖ�JÕÇã¸�
  

A �eƫƲ?bǵȅȀȋǩƾ��ƺņÚƣǮȋǩƺ�ăƫƸƞǏƢáĖƫƸ�ƪƞƙŎ
 

Q022 �'öýúāñ÷äæþĂóéíõôāñăÑ	8RÒĉ� 
  

A ǚǮǗǩƘȉȋǹȈƼƻƹG?bƾ?bJƘz²ȌƕŒƖŒƗȍƘ=¥ÓƘÅyTbǓ�ćƽ%3ƫǅƭƙGćƾ$ňƽÚFǓĦ4ƭǏƨƺǉEāƹƭƙGǵȅȀȋǩƿǥǻȋǥȌæÜȍ

ƝǏƞƿǡȊǽȌŒȍƹ:,ǍǐƸƞǐǀƘ�ýǓ�-ƭǏ�ċƿƝǎǅƯǔƙŎ

�Ŏ
�� ���������������������������������(#�!�)�����% ���

�!��������������������������������������������������

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

�

����� �?bJƽƿ�Ʈ#ñđFǓLǈƸ�ƪƞƙIåƾ#ñ?bǓ:/ƭǏƲǈƽ

?bJƽÚFǓ�4ƭǏƨƺǉ*ªǅƭƙŎ

��ƪǐƲǮȋǩǓǢȊǹȇJŔſƑƊ ƺƫƸ�cƫǅƭƙ�
 
 

Q023 
�'öýúāñ÷äæþĂóéíõôāñăÑ30Òĉ�

  

A ǭǝǥǯǮȋǩƹƘGćƽƘ?bJƘz²ȌƕŒƖŒƗȍƘ=¥ÓƘÅyTbǓ%3ƫǅƭƙGćƾ$ňƽÚFǓĦ4ƭǏƨƺǉEāƹƭƙGǵȅȀȋǩƿǥǻȋǥȌæÜȍƹ:,ǍǐƸ

ƞǐǀƘ�ýǓ�-ƭǏ�ċƿƝǎǅƯǔƙŎ

ǵȅȀȋǩƾņxƿǮȋǩ%3ƾ¡ƽ�eƹƤǅƭƾƹƘ��ƽ�ǃƧǏƨƺƣƹƤǅ

ƭƙŎ
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�
ĘǆģǅǐǏ?bz²ƾ<�ŏŤƑƌƊŎ ŦƌƌƏƂƇƋſƑƃƐŎ ŷƋƇƑŐǓǹȇǪǙȊƹĳ�ƭǏƨƺƣƹ

Ƥǅƭƙƨƾ³āƿ?bȁǮȇ��ǹȈǟȅǿƽǌǎ��ƫƲȁǮȇǓĘǆģǇƺƤƽ�

0ƹƭƙŎ

 

Q024 �'øóĀìüþÒ;4øóĀìüþÐÎÑÛ½Ð+�ÅË¼ÕÆ¿ĉ�
 

  

A <�Ā&�ǓȑƶƾǥȅǘǥƺƫƸDǎ�ƟȌ��Ĥ�ȍZHƽƿƘ?bƾ&ǼǭȊǣȂȇƣ��ƪǐǅƭƙŎ

<�Ā&�ǓĊ�ƾǥȅǘǥƺƫƸDǎ�ƟZHƽƿƘ?ÖÝƽƿ?bƾǼǭȊǣȂȇƾ

ǥȅǘǥƽLǅǐƸƞǏĵ+ƳƧǓ��ƭǏƨƺƽƼǎǅƭƙƫƢƫƘƕūŴŨůƹƿƘ?bƾ

��Ȍ?bz²ȍǓLǇǥȅǘǥƽ?bƾ&ǼǭȊǣȂȇǓ��ƫƸƞǅƭƙƨǐƽǌǎƘ

ǷȋȆǚ\�ƾ��ƾeÖƣǼǭȊǣȂȇƾ��ƽ0ØƹƤǅƭƙ�
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z|�ÑkaÐyÅËĂ�«£§¦���ă�

 

Q101 L'�Ì�ÑêĀõýíõØ�ËÁÕÇã¸�
  

A łŊ"ĐêƾƺƤƾõǎƾ_ƤƪȌŤƍƃƏƑƒƏƃŎ ƏſƂƇƒƐȍǓęǃƸ�ƪƞƙô"ƽĻ�ƭǏ¤nŃĺĿƿ%3ƾ<�ƾ�eƾ Ɛ ƺ ƂőŎƽǌǎÛƼǎǅƭƙŏĔȕŘƐŎŢŎƂőȍŎ

Ŏ Ŏ ¤nŃĺĿȖȑȏŘƐȖȑȏƂőŎ

ÐƽƘÁÈƭǏBlƾ¥ǏZHƽƿƘõǎƾ�ƽ�ċƼBlƣ%ƵƸƞǏƢęǃƸ�ƪ

ƞƙ�

 

Q102 �¨«²ª£±¨¬��¥¦ ÐÊ¼Ëv¼âB¾Ë�Ä¼¸�
  

A ŵƇƊƒƉſƑƇƌƋŎůƌƂƃ ƹƿĵ+uÃ�ƾD�ƞǓ�eƫǅƭƙŎ
§ǹȈǟȅǿƹƿĪsǌƦ�ǒǐǏ8öĻ�ȌŨƋƓƃƉƌƍƃȍǓØƞǏ�½ƺß	Ĩį��

ȌŶŦŦŕŶƏſƋƐƊƇƐƐƇƌƋŎŦƏƌƐƐœƁƌƃƄƄƇƁƇƃƋƑȍǓØƞǏ�½ƺǓĳ�ƭǏƨƺƣƹƤǅƭƙŎ

ŶŦŦ ǓǉƴƞǏ�½ƿƘÐƽnƪƼȁǮȇƹƼƞƢƥǎƘ8öĻ�ȌŨƋƓƃƉƌƍƃȍǓØƞǏ

�½ƽġǃƸĐê¡ĺǓ�ċƺƫǅƭƙ�

 

Q103 �¨«²ª£±¨¬� �¥¦ À ¹ �¨¯°±� �¯¥¦¯� ��¬³¦ª®¦� ºÌÒQ.Ï�ÀÌÞÀ·¹�¦¤¬¥�¯¥¦¯�����ºÐÆÞÍQ.ÐkaÄßÏ¼¸�
  

A ŵƃƁƌƋƂŎ ƌƏƂƃƏŎ ŏŶŦŦŐƹƿĐêƽ�eƫƲõǎƾȒ ƾëUƾæĺN¾�ƣĐêƽ�ǒǐǅƭƙƨǐƿƘõǎǓĪįƭǏ��¾I[ƾuÃŅǉĐêƽDǎ%ǐǍǐǏƲǈƹƭƙŎ

ƨƾƲǈƘũƇƏƐƑŎ űƏƂƃƏŏŨƋƓƃƉƌƍƃŐƾĐêǓćƟZHƽƿĐêŇYƿõǎƾ_ƤƪƺIƬƹ

°ƞǅƯǔƣƘŵƃƁƌƋƂŎ ƌƏƂƃƏŏŶŦŦŐƾĐêǓćƟZHƽƿõǎƾȒ ƾĐêŇYǓØ�

ƭǏ�ċƣ¥ǎǅƭƙƨƾĐêŇYƿ��¾ƾĐêŇYƽǌǎ1ļƪǐƸƞǅƭƙŎ

ĐêŇYƣÒƞZHƽƿƘ�²ª±¨���ƾ ŲƏƃƄƃƏƃƋƁƃƐ ƾƛŧƖƋſƊƇƁſƉŎ ƁſƉƁƒƉſƑƇƌƋŕŴſƋƅƃƜƹ

�eǓ\£ƫƘ��ĐêƢǍ)ĐêƭǏ�ċƣƝǎǅƭƙ�«£§¦��� ƾ ŲƏƃƄƃƏƃƋƁƃƐ ƹ

ƛŴſƋƅƃƜǓ\£ƫƸǉłŊ"ĐêƾŇYƿ\9ƫǅƯǔƙŎ

����� ���ĐêƾŇYǓ¯èƽnƪƦƫƼƞļǎƘƨƾǌƟƼǠȋǥƿ×ƬǅƯǔ� 
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4-20./,7*+8
��('��9�

 

Q201 �-â=*ÆÞÑÐ=DâąÅ¿
XÅÕÇãÀ·r.Ñ�-=DÍÎÑÛ½Ð,5ÆÞÑÌÅÚ½¿ĉ�
  

A ǽȇǫǥȅǘǥ½ƹƿȒ¶#ƾǥȅǘǥȌ�ß®bȍǓØƞƸ���tǓºǈǅƭƙƨƾƲǈƘĐêƪǐǏ¾6Ļ�ƿȒ¶#ƹƝǎƘưƾǷȋȆǚ\�ƿȒ¶#ƺƼǎǅƭƙȒ�ƾ�

�ƿȒ¶#ħæĺƽơƧǏBlǓĈÔƫƸƞǅƭƙŎ

ƨƾȒ¶#��ƺĪsƾȓ¶#��ƺƾk�ƿƘȓ¶#ħ®b(ƽơƧǏȒ¶#ħ®b

ƾĻ�ǓČƞƳƭƨƺƽǌǎºǈǍǐǅƭƙō¶pøȌūűŮżŕūƇƅƆƃƏŎ űƏƂƃƏŎ ŮſƒƃŎ żƌƋƃȍ

ǉI±ƽk�ǓƶƧǏƨƺƣƹƤǅƭƙ�

 

Q202 �[ÒÎÑÛ½Ðh]ÄßË¼ÞÑÌÅÚ½¿ĉ�

  

A ƭǃƸƾ�ßƿ

€ 

−π 2ƳƧǣǷǯƪǐƸƞǅƭƙƨƾƲǈƘ��¾ƾ�ßƿĕ�>ƪƾ
nƪƞƺƤƽƿô¢dÝ°ĬTbƾ�ßƽ�ăƫǅƭȌ%l¾ƾ�ßƿ

€ 

−π 2ƽƼǎǅ
ƭȍƙŎ

ô¢dƽơƧǏ°ĬTbƾ�ßƿƘkã�ƾ¥ǏZHƽƿŎ ŖŎ ƝǏƞƿ

€ 

πƺƼǎǅƭȌƭ
ƼǒƴƘ��¾ƿf�ƹ·ǅƲƿĝƺƼǎǅƭȍƙ§ǹȈǟȅǿƹƿĕ�>ƪƾnƪƞƺƤ

ƽ��¾ƾ�ßƣô¢dÝ°ĬTbƾ�ßƽ�ăƭǏǌƟƽĒeƫƸƞǅƭƙ�
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	��
 5631,7*+�

 

Q301 ~j{$À��ÄßÕÇã¸�
  

A ŦťŨŧ ƾ*3ëUƿƛűƒƑƍƒƑŎŦƌƋƑƏƌƉƜƾƛŧƖƋſƊƇƁſƉŎŵƑƏƒƁƑƒƏƃŎũſƁƑƒƏƃƜœţƛŴſƋƅƃƜƹ�eƫǅƭƙ�eƾ<�ȌƐ Ƣ ƂőȍǓęǃƘ�eƪǐƸƞǏ!ƣ;+Ƽ_ƤƪƹƝǏƢęǃ

Ƹ�ƪƞƙ�

 

Q302 ;4p�ÌØ ���  ýæĀÒWßÕÆ¿ĉ�

  

A ��Ĥ�ƹǉ¸ƻ·ƫƞ�ýƽ ūűŮż ȅǘȊƿÔǐǅƭƙƫƢƫƘūűŮż ȅǘȊƾ|yƿ�ŉƹƤǅƯǔƙ�

 

Q303 �£¯§¦�£¬§ª¦����������������£¬£©£�®£±±¦¯¬�ÒkaÌÁÕÆ¿ĉ�

  

A ŮŤŦťŨŧ ƹƿƘĕ�ƿłbøƾC¨ÊƢǍ]ǐƲ�ýƽýƢǐǅƭƙưƫƸƘĨį¾ƳƧƣõǎƽǌǎĳ�ƪǐƸđķƪǐǅƭƙŎ

ƕūŴŨůƹƿƘC¨ǹȈȋǸǓĕ�%lŃƽ��ƫƘŦťŨŧǵǩȋȊǓĐêƫƸƞǅƭƾ

ƹƘŮŤŦťŨŧ ƿĐêƹƤǅƯǔƙ�

 

Q304 ���  ýæĀâc/gÂkaÆÞÐÒĉ�

  

A ûòƼ ūűŮż ȅǘȊǓĐêƭǏƽƿ ŦťŨŧ ĒeǪǘǖȈǟƾƛŦſƉƁƒƉſƑƇƌƋŎ ŦƌƋƑƏƌƉƜƾƛŴƃƐƌƉƒƑƇƌƋƜǓōƦƫǅƭƙG ŴƃƐƌƉƒƑƇƌƋ ƾĐêĺĿƽƶƞƸƿ ŦťŨŧ ƾǽǲȃǖȇǓ

AÌƫƸ�ƪƞƙŎ

ūűŮż ȅǘȊƾ�ýƺ|yǓǌǎ·ƫƦĐêƭǏƽƿȓ¶#5¬ȌųŖŗş ǓAÌȍǓ·ƫƦD

ǎ%ǐǏ�ċƣƝǎǅƭƙƨƾƲǈƽƿ<�ĀǓĊ�ƾǥȅǘǥƽ+2ƫǅƭƙ�
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���� 5631,7*+�

 

Q401 ����¨«£§¦ Ñ��ÀûôþNsâ�FÅË¼ÞÛ½ÐÒ6áßÕÇã¸�
  

A ǅƮƘůƌƂƃƉŎŸƇƃƔƃƏŏůƒƉƑƇŪŷŬ ƾ ůƌƂƃƉŎŸƇƃƔŐƹ��ȁǮȇ°ĬǓáĖƫƸ�ƪƞƙ��ȁǮȇ°Ĭƣ·ƫƦĈâƪǐǐǀƘĞȌǥǝȂȊȍƾǥǭǬǹǓáĖƫƸ�ƪƞƙǥǭǬ

ǹǢǘǦƣ ŖŔřŎŤ ��ƹƿǥǿȋǦƼ?b°ĬƽƿƼǎǅƯǔƙŎ

������ǉƫƘ%3z²Ƙ�eƪǐƲæĺþƣ·ƫƦƘ��ȁǮȇ°Ĭƣ·ƫƦƼƞZH

ƽƿƘ�eƪǐƲæĺþƾkã��ƽėǎƾƝǏƨƺƣÿƠǍǐǅƭƙĈâƪǐǏkã�

�ǓáĖƾ�ƘėǎƣƝǐǀǢǼȋǯǅƹƩĭö�ƪƞƙ�

 

Q402 íāöāïþëæîÒÎÑÛ½ÐwÔÓ¼¼ÌÅÚ½¿¸�
  

A ǥȋǵȋǧȇǢǘǦƿǷȋȆǚæĺƾĐêĺĿǓ»eƫǅƭȌǥȋǵȋǧȇǢǘǦƾħ�ƣ��+rƾĐêĺĿƽƼǎǅƭȍƙƨƾƲǈƘąaƼĐêô¬Ǔ�ǏƲǈƽƿƘǥȋ

ǵȋǧȇǢǘǦƿ śŎƋƊ ��ŏ��+rƾĐêĺĿƿ ŖŔŘŎŕƋƊ ��ŐƽƫǅƭƙŎ

ȑȎô¢ȁǮȇŎ

śŎƋƊ ��ƾ<�Āƾô¢ƾZHƿƘǥȋǵȋǧȇǢǘǦƢǍƛŵƑſƋƂſƏƂƜǓĳ�ƫǅƭƙ

ǹȈǟȅǿƣ<�ĀǓüĥƫƸƘśŎƋƊ ƽĤƞǥȋǵȋǧȇǓ��ƫǅƭƙ<�Āƣ śŎƋƊ

��ƾZHƽƿƘ<�ĀƣLǅǐǏǢǘǦƾǥȋǵȋǧȇǓ�eƫǅƭƙŎ

ȒȎÙŃƘµľǓLǇȁǮȇŎ

ȁǮȇƾĸƞ�KƣǥȋǵȋǧȇƽLǅǐǏǌƟƽǢǘǦǓ�eƫǅƭƙàƞ�Kƿǥ

ȋǵȋǧȇƽĤƦƼǏǌƟƽȁǮȇƣüĥƪǐǅƭƙŎ

ȓȎǱǳíbƼƻƘN¦ƣǅƵƲƦƼƞȁǮȇŎ

ȁǮȇ&�ƣǥȋǵȋǧȇƽLǅǐǏǌƟƽǢǘǦǓ�eƫǅƭƙ�

 

Q403 ûôþëæîÀ&ÁÂÏÞÍ·kaÀM`ÐtÂÏÝÕÆ¸�
  

A ŵŶŨů ƾĐêƹƿGĞÊƹ&Ƹƾ�ß®bƣ�ØƪǐǅƭƙƨƾƲǈƘȁǮȇƣ_ƤƦƼǎ&�ß®bƣȀǘȊȀȁȆȌŴŤůȍƽCǅǍƼƦƼǏƺƘGĞÊƹ&�ß®bǓ]

ĵȀȁȆƢǍĘǆģǅƼƧǐǀƼǍƼƦƼǎǅƭƙ¤ĤƾĐê³ƾĐêīyƿ;+ƽī

ƞƾƹƘƨƾǮȋǩǖǞǧǥƾƲǈƽĐê&�ƣ¯èƽĮƦƼǎǅƭƙŎ

ƨǐǓĴƧǏƲǈƽƿƘŴŤůǢǘǦǓ_ƤƦƭǏ�ċƣƝǎǅƭƙ�ß®b&�ƣïŘŪť

��ƽƼǏƺƘŜŚœƀƇƑŎűŵ ǓǢǼȋǯƭǏ ŜŚœƀƇƑ ÎȌŵŶŨůŎŨƕƑƃƋƐƇƌƋŎŲƏƌȍǓ�ØƫƼƧǐ

ǀƼǍƼƞƹƫǋƟƙ�

 

Q404 C�kaÐÒÎÃÕÌ ×ßÓ¼¼ÌÆ¿¸ÃÑb"ÒûôþëæîÐ�(ÅÕÆ¿¸�
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Q405 kaÑ9iGxâ\ÂÆÞÐÒÎ½ÆßÓ¼¼ÌÅÚ½¿¸�
  

A ŵŶŨů ƹƿGĞÊƹ��Đêƣ�ċƺƼǎǅƭƾƹƘ&�ƾĐê¡ĺƣĸƦƼǎǅƭƙŵŶŨůŎ ŨƕƑƃƋƐƇƌƋ ƾÔǴȋǤȄȊƹƿ ůƒƉƑƇœŦŲŷŎ ŏŦƌƏƃŐƣǢǼȋǯƪǐƸƞǅƭƙƨ

ƾƲǈƘůƒƉƑƇœŦŲŷ ƾ ŲŦ ǓØƞǐǀ ŦŲŷŏƁƌƏƃŐ�ƽ¹�ƫƸĐê¡ĺǓàúƭǏƨƺ

ƣEāƹƭƙŎ

ƪǍƽ�ċ¡ĺǓàƦƭǏƽƿƘĐê³ǓĊ�I¡ƽ�ØƭǏǞȅǥǩȋÎȌŵŶŨůŎ

ŨƕƑƃƋƐƇƌƋŎŦƉƒƐƑƃƏȍǓ�ØƭǏƨƺǓơ7ǈƫǅƭƙ�
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