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������� ��� �����! ��#"�$ %�& '���(�)�*���$ &,+ �����-� $ %�*���� & .#��%�&  �(�/-� 0�1 ��2 34�#)���(�*�� 34�-5���&6��0�7 5�%�2 ��$ 34�#��� .
"�$ 8 2 .9.�%�& ��(�.�:65���&� ��;8 & $ < ��1  �$ 2�(�$=� ���6$ 5�� + '�$ ���>��'�7 /�%�&  �(�.�09��$?0�"�.�'�.�7 & ��� ��@

A & 8�+ �B� ��C9� 0�1 ��2 ��C;������� ��� ������C6� ��C;)�+ '�� & ��� ��C9� & (���C>(�"�.�%�$ 24���D��0 ��.�E4& ��� $ 2F3=C>$ < ��C G
H %�1 2 � .�0�(�$I��"�/>+ ���>� 0�1 ��2 .J����(�$ 2 .J� .�0J"�$ 8 2 .�0>.�%�& ��(�.�:LK ��0����� �3=CF5�*�"�.�& .J"�.�0>0�"�.�E4& ��� /�(������ $
/�� &4$ 2 ����&�.�'�& 5�/M��5�%�/�� ��� .�N��D+ ��� 3!/�� &?$ 2 ����&45�. ��� *B��� .M.�'�& 5�/M��5�%�/�� ��� .L"�.�0B������� ��� .�:�(�$ OF5���&
"�%�.�1 3=%�.�:�(�$9� 0�1 ��2 �D��� �D7 $ & � .���& 5�*D� .�0D����(�$ 2 �-��0�7 5�%�2 ��.���� *�C9� .-(�$>��0�� *�N=)�����& � /�(�$ ��.�&F��� ���
� & (��>� ��CF��0���*�%�� ������C @ H �;��� ���9"�.�%�$ 2 �>��0�� �>P�� *���.�0�(�$,��$I����(�$ 2 .>"�.�0>8 2 ��$ &�5���'�:�� $ %��J� & (��J7 & �
� �M��0���*�%�� ������N�� .L����(�$ 2 .M��0�� /L �$ 3=%�$ 2 � ��&���+ .M��%�1 & 5�/L����(�$ 2 .L��"�/J/�"�.�0M$ < $ � *�� .�0�(�$6"�*�'�&4/�'��
� �J7 $ & � .���& 5�*J� .�0J5�@ .�@ 5�@�QR��'�7 /�%�&  �(�.�C, ��>� $ %�(���� & ��� $ 2���P�.�:J$ 5�� $ '�$ ��� $ 2�+ ����C,(�$ 7 *�'�.�CI��%�&  �(�/�C
��0�7 5�%�2 ��$ 34�S1 3=%�2 CL���S"�$ � :�1 .�0�(�$D)�$ '�� & ��� .�"�.�2 �����T� ��CB��0 ��*�%�� ������C @ A (�+  .�8 .�CD��0�� �U$ 2 ����&
��"�'��T5���&9��$-(�$ %�& 5�+ CM"�$ %�& "�� V=��$ & CB/�"�.�0!� .S.�'�& 5�/T)�+ '�� & ��� .T$ 2 ����&;+ ���U��"�/T� �T'�2 7 �T� .�"�& 5�*
��5�%�/�� ��� �U"�.�0U0�"�*�%�1 .�0���N95���� ��P�+ % ��$ &9���R"�'�����& *���$ &>�W��5�/�(��R5���&;���X$ ��� .�"�2 ��$ &>� .R.�'�& 5�/
)�+ '�� & ��� .�@ Y91 $ &�/�(�3=C=+ ���;)�����& 5�/J(�$ & .���+ 5�� ��(���N�� .��9"�&  �����/>$ 7 5�'�3=)�& ��(�/>� .�0Z��'�7 /�%�&  �(�.�0>7 :�%�3
��"�/;+ ���6� .�"�& 5�/;��5�%�/�� ��� .9"�.�06/�(�3=C?��"�+ 1 $ &�"�.�'�:;��"�/9� .6.�'�& 5�/�@
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(simulated annealing) 5���&>"���%�$#� .U/���.�(�*U� ��C#��'�'�*R5���&>� & C#)�����& 5�+ C#��%�1 + C-� ��C#��"�/U� �
8 & ��8 & 5�����2 �B& ��1 0�%�.�"�.�2 ������C>(�$ � *�'�'�34�D(�$9� �D8 & ��8 & 5�����2 �D8 & ��8�.�1 & 5�V4�M� ��< $ 34�M5���&=E4:�< $ 34�B+ � ��&
V=��� $9� .B(�+ � ��'�'�.J���MP�� *���$ &?��$>(�2 �B$ '�*�1 & ��� �D$ ��$ %�7 $ & ��5��B5���� *���� ������@ H "�/B$ 8�V!5���&?��� .B$ < ��C
'�.�& "�/��M ��B0�"�.� �+ ��.�0�(�$ N41 3=%�2 C;"�$ %�& .�%�& ��(�/B� ��C;7 $ ��& 5�/�� ��� ��C N4/�� &F+ 1 .�0�(�$9���-)�%�.�:�(�$;� . .�'�& 5�/
$ '�*�1 & ��� . (�2 ��C-��0���*�%�� ������CB"�.�0R$ 2 ����&  �$ � & 5�� ��$-/�'�.U� .T"�$ 8 2 .U.�%�& ��(�.�:U� ��C @,h,"�.� �+ � .�0�(�$
8 ��'���8 �i/�� &j �+ '�.�0�(�$k���l$ '���1 & ��� .�"�.�& ����.�0�(�$m� �l��0���*�%�� ����� 0)( >Xf /�"�.�0i� .
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(1) C*D"EGFGH I�J�K�LNM D"O�P�QGH R D BA + , BA − , A3 , B2− OSH4T�U�I�HVQ�W DXDGY�ZVM W [/Y�D�FGDGT�UGM \
Y�H F�W YGM ]^OSH W [`_

a DGb )1,2( −=A ,  )1,1(−=B   
a E�b )3,1(−=A ,  )4,0(=B

a c b )5,1,2( −=A , )1,1,1(−=B
a d b )3,2,1( −−=A , )4,3,1( −−=B

a H b )1,3,( −= πA , )7,3,2( −= πB
a O�M b )4,2,15( −=A , )1,3,( −= πB

e4fSg�h i`j�k�j�l
m/n�o m/p o q�m p rGo

a DGb (1,0) (3,-2) (6,-3) (2,-2)
a E�b (-1,7) (-1,-1) (-3,9) (0,-8)
a c b (1,0,6) (3,-2,4) (6,-3,15) (2,-2,-2)
a d b (-2,1,-1) (0,-5,7) (-3,-6,9) (2,-6,8)
a H b a q Y�s tGs u�b a p Y�s uGs p v b a q Y�s wGs p q b a p x Y�s uGs p y x b
a O�M b a y z�n Y�s y s q b a y zGp Y�s p z s z b (45,-6,12)

a p r Y�s p uGs r b
_____________________________________________________________________

(2) {8R L�J�L�M DGWSM D$O�P�QGH R D | } a y s r b�T�DGW ~ } a q s y b � C*D$O���H d W U�OSH M H1M D$O�P�QGH R D |*��~ , |*�&��~ ,

|*����~ , |5� ~ , |5� ��~ , |5� ��~ .

_____________________________________________________________________

(3) �&H$T�U�I�H$Y�H F�R YGM \^O�PSs&T�D�I�JGF�R O�M H$Y�J�W D-DGY�Z"M DXY�D�FGDGT�UGM \ d W D�L�K�O�QGDGM D PQ T�DGW AB

H R L�DGWSW OSJ d K�L�D�QGD�_
a DGb P=(1,-1), Q=(4,3), A=(-1,5), B=(5,2)
a E�b P=(1,4), Q=(-3,5), A=(5,7), B=(1,8)
a c b P=(1,-1,5), Q=(-2,3,-4), A=(3,1,1), B=(0,5,10)
a d b P=(2,3,-4), Q=(-1,3,5), A=(-2,3,-1), B=(-5,3,8)
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� �"!�# $&%�'�%�(
)+*-,�.�/�*-0�* 1�2 043 576�890�14: 0�* ;=<�>?; 6�@&A�* ; B

ABPQ −=− CED 6"F4G&A4<�>�H4>9* 2 <�>4;I6�3 ; J
0�* 1�; 043 K76"* ; JML N�O+,�>4;�L G&O
_____________________________________________________________________

(4)
)+*P,�.�/�*P0�* 1�2 043 576�8"Q+,�>�/�F41�2 6�3 *P0�F�; >R>40�ST3 >U0�>�14>4,�.43 5VG&; >�<�A�6�H4>43 >

PQ
,�>4;

AB
* 2 <�>4;"0�>�14.4W�W�8"W4>�B

L >4O
P=(1,-1), Q=(4,3), A=(-1,5), B=(7,1)

L N�O
P=(1,4), Q=(-3,5), A=(5,7), B=(9,6)

L X&O
P=(1,-1,5), Q=(-2,3,-4), A=(3,1,1), B=(-3,9,-17)

L G&O
P=(2,3,-4), Q=(-1,3,5), A=(-2,3,-1), B=(-11,3,-28)

� �"!�# $&%�'�%�(
)+*Y,�.�/�*Z0�* 1�2 043 576�8[0�14: 0�* ;"<�>\; 6�@&A�* ; B

)( ABrPQ −=− S�0�F�]
R∈r C4^ >�14.4W�W48�W4>[* 2 <�>4;

6�3 ; J_0�* 1�; 043 K76"* ; JML N�O+,�>4;�L X&O
_____________________________________________________________________

(5) ` 0�Sa3 ; J7G&A�Fa0�14F�8�X�F�A�H4* <�* J7>�6�,�b"6"* ; J Q4<�>\6�@�* G&; .�6"* 3 *Y3 >[G&; >�<�A�6�H4>43 > PQ , AB , QP

,�>4;
BA

3 5_<T0�* 1�; 043 K76"* 5_<UL >4Oc,�>4;ZL N�Oc3 8"JP,�.�/�*d.�6�,48"6�8�J C�e 042 6�8"J Q_<�>f6�@�* G&; .�6"* 3 *[3 >
6�8�H4* 2 >

Q-P, B-A, P-Q, A-B.

_____________________________________________________________________

(6) g >PN414* /�* 2"3 F BA ⋅ X&; >a3 >a0�>�14>4,�.43 5fG&; >�<�A�6�H4>43 >�B
L >4O h

=(2,-1), i =(-1,1)
L N�O h

=(-1,3), i =(0,4)
L X&O h

=(2,-1,5), i =(-1,1,1)
L G&O h

=(-1,-2,3), i =(-1,3,-4)
L * O h j�L 0�Q k4Q l m O Q i j�L n40�Q l k4Q o�O L 6�3 O h

=(15,-2,4), i j�L 0�Q k4Q l m O
� �"!�# $&%�'�%�(
L >4O+p�k4Q�L N�OZm n�Q�L X&O�n�Q4L G&O+p�m o4Q�L * O

162 2 −π Q�L 6�3 OZm q r
-10

_____________________________________________________________________

(7) ^ F�; >P>40�S 3 >a0�>�14>4,�.43 5fs * A4X&8\G&; >�<�]�6�H4.43 5_< * 2 <�>4;",�.�/�* 3 >�t
L >4O�L m Q l m Q m O+,�>4;�L n4Q m Q q�O L N�O�L m Q l m Q m O+,�>4;�L n�Q k�Q m O
L X&O�L l q4Q n�Q o�O+,�>4;\L k�Q l m Q n4O L G&O�L 0�Q n�Q m O ,�>4;�L n�Q l 0�Q u�O
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� �"!�# $&%�'�%�(
) *,+ -�. /�0�12/ 3�4&5�. /

0=⋅ BA 6�7 8�9 . : 1;. < 0�1,/�3�: / =>-�. *�/ -,: ?@3". / =BA C�DFE�1,/�A G&D
_____________________________________________________________________

(8) H *�< I J�K�L,.M3"1�0 N O"PRQ�N&S�T U�VXW�T Y,V,Z�N Y,[  \,] [ O�^,Y�_�S,Q�`FO�N PMY  f E�1,/ g
3�: J2G&/ 8 3�: a�L,1cb d e f e g h

∫−
=

1

1
)()(, dxxgxfgf

A 1,Dji21kG�. < l&. : .nm�: /cE�1,/c. G�?o/ 3�4&5�J�K�0pJ�/cq 0�r@3�: + =s/ G&/ m�: a�: . =s: J�Kk. 3"r>: . *�/ E�J�5
q&/ 0�J"L,+ 0�J�K�h
 fggf ,, = ,

 hfgfhgf ,,, +=+ ,

 gfcgcf ,, = ,

1�0
0=f
: m�: .

0, =ff
E�1,/�1�0

0≠f , 0, >ff .

A C�DFtR0
xxf =)(
E�1,/ 2)( xxg = f�0�12K,-�J�u,J�q&< 3". : .B: 1

ff , , gg, , gf , .

A q&D@i21vJ,*�< 3". : .2: Jj. 3"rB: . *�/ E�mjq&/ 0�m"L,. 0�JwG&5�Jw3�K�0�1�*�: x"3". r>0j3�: JwG&/ 8 3�: a�L,1yb d -�f -�g
L,.k: J�0z< G&/ Jz: *,m�-�J 6j{ : ao3�K�0�+ 4�. / 1,fw0�1o1,-�J,G�. < l&. : .|m�: /}q / 1oJ�-�J�/ J�K�3"G&x�-�J�: .
1,E�+ *,1,/ J�K�=

m
E�1,/

n
J�/"3�K�0�1�*�: x"3". / =s~&��� A

mx
DFE�1,/�� � ��A

nx
D�. < 0�1,/F� J,* 9 J�q�?>0�/ . = � 6

� �"!�# $&%�'�%�(
A C�D

3/2, =ff , 5/2, =gg , 0, =gf

A q&D
0, =gf 6�� / 1 : J2J�u,J�E,u�x"*,rRL,1�f�0�124�*�a"3�/ L,J�-�J�/ . < 3�: .B: a,0X: 1,K,: m�: a�: 1

( )xmnxmnnxmx )sin()sin(
2

1
)sin()cos( −++=

_____________________________________________________________________

(9) { : 1}-�1�*,1,E 8 : rzI . 5,q&a�G&/ 1�0�K�3�L 8 : r>0 � E�1,/ � 0�1nC,*,. < : .�hMA � D
A
E�1,/

B
fRA � � D;: a,0

-�*,J,C,J�u,x;: J�K � - 8 0�ry3�: J � f,A � � � DF: a,0X-�*,J,C,J�u�x;: J�K � - 8 0�ry3�: J � .
A 1,D �

=(2,-1), 
�

=(-1,1)
A C�D �

=(-1,3), 
�

=(0,4)
A q&D �

=(2,-1,5), 
�

=(-1,1,1)
A G&D �

=(-1,-2,3), 
�

=(-1,3,-4)
A . D � ��A -�f �,f d e D f � ��A �,-�f d �,f ��D A 3�: D �

=(15,-2,4), 
� ��A -�f �,f d e D
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� �"!�# $&%�'�%�(

A B (ii) (iii)

) *,+
5 2 
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15
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15

2

/�0 1"0 /�0
_____________________________________________________________________

(10) 2 *3-,4,5 6 7 587 *39�:�;�<�=�6 7 1 ;�*>7 ?@;A.�?@;�B C@;A7 1 :>7 4�B .�C@; 1 :D=,5 /�1 4�:�E�F G&H
) *,+�) I�J K L J L + J>) L J K M�J K N�+ J>) M,J K O,J K O,+
) -�+�) M,J L J L + J>) K L J I,J L + J>) I�J K I�J N�+

� �"!�# $&%�'�%�(
) *,+QPR; S

=(2,-1,1),  T =(1,-3,-5),  U V ) M,J K O�J K O,+�7 W�7 5

641

6
),cos(

⋅
−=ΓBAB ,    0),cos( =ΓΑΓB ,    

3541

35
),cos(

⋅
=ΑΒΓA .

) -�+"XY= 1 B *3-,4�6 9 /�1 :�=,5
2617

1

⋅
,  

1741

16

⋅
, 

4126

25

⋅

_____________________________________________________________________

(11) Z 9�7 ? rAAA ,...,, 21

5 6 ;�*,B�=�<[=�<"\�5 ;�B /�] \&B *�;�^�9�=,*,7&*`_ 1 :D5 6 ;�*,BQ*�; ] \&^ 13/�]�a 5 7 *�J�\&<�b 0
0=⋅ ji AA
*�;

ji ≠ 0 Z 9�7 ?c* / W"=�< rccc ,...,, 21

_�4,*,.,=,*,7 B /�1 6�*�4�B a = 1 6"7 F 7 1 B 1 B"Cd9�7 5

0
1

=∑
=

r

i
ii Ac .

2 *3\�5 6 e&5 7 5fW�7 B 0=ic
.&B *3W�b,*>7 *

ri ,...,1= .
g �"h,i�j k l&%�(
m *,6 4�; 1 :�=,5Y7 1 5 9"?87 5 4�B / Wn. B ;�W"=,5 ; 1n/ *,BA7 ?@;c\&^ 1 =,5 b,C@;o7 <"GD_�*�4,*,_ ] ;�?p5 e 6 9"?d9�<"Gq=,5
7 :,r�*,6 1

iA 1 _�W�7 5d_�4 1�/ ^,_,7 5 B�W�7 B 0=ic .
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(12) � � ! "�#%$ & ' ( ��#%$*),+�-/. +%0�#%( #1),$ #���2�3�4%#%. #53�. -��/6�+%"%7%' ( )�' $ - n 8 0�9;:%-�<�3�+�4%=%-�7�( > -�+�4%'
4%' ),( BAd . ?%�@#%A�B%3�. #�3DCE. -�+�F <G),?�7DH BABAd −=),( HJIK#L)�' ( M,' . 'NB�. $

),(),( ABdBAd = "�#%$�#%"�BD4�?OB�. $DP $ #K. :�( #/),$ #���2�3�4%#%. # A, B, C $ 3�0,2�' $ Q
),(),(),( CBdCAdBAd +≤

_____________________________________________________________________

(13) R�$ #S-�A�-�$ #�),C�A�-�. 'T),$ #���2�3�4�#%. # ! "�#%$ & 3�. -��U6�+%"%7%' ( )�' $ -WV�8 0,9;:%-%<X#%A�-%)�' ( M . 'Y. $ F
A�#�:%#%"DZ%. [U3�0�\ 3D' $ F,Q

] #%^ 2222
22 BABABA +=−++

] =�^ BABABA ⋅++=+ 2
222

] P,^ BABABA ⋅=−−+ 4
22

_____________________________________________________________________

(14) IK#/)�' ( M,' . ' B�. $�#�� _ ' ( ��#%$D?/P�[`��( #/#���Z�4%' 3D#/3�. #/),$ #���2�3�4%#%. # ! "�#%$ & <%. B�. '
θcos2

222
BABABA −+=−

_____________________________________________________________________

(15) a/3�. [ ! , & 4�?b4�?D)�' ��$ "�ZW),$ #���2�3�4%#%.,#�<;"�Z�c�' . #d4%' . #�M 2W. -�+�F H�IK#S)�' ( M,' . 'YB�. $XP,$ #
-�A�-�$ -���),CDA�-�. 'e#�:�$ c�4%B/fX\ 0�-�+�4%' AcBA ≥+ H�IK#1)�' ( M,' . 'XB�. $�$ 3�0,2�' $�"�#%$�. -O#���. ( 3�. :%-%g�-%<
),?�7DH�#��XP,$ #/),2�-K-�A�-�$ #�),CDA�-�. 'X4�?Y4�?D)�' ��$ "�ZO),$ #���2�3�4�#%. # ! , & $ 3�0,2�' $�B�. $ AcBA ≥+ P,$ #
"�Z�c�' Rc ∈ <%. B�. ' ' ( ��#%$D"�Z�c�' . #�H
h�iDj%k�l m n,o�p
R�$ #K. ?%�q#%A�B%)�' $ M ?/. ?DFr#���$ 3DB�. ?�.,#�F`0�:�?D3�$ 4%-�A�-�$ -�2�4%';. $ Fr3�0�\ 3D' $ F

)()( cBAcBAcBA +⋅+=+ "�#%$ 0=⋅ BA

R�$ #U. -U#���. ( 3�. :%-%g�-%<;+%A�-%c�\ . -�+�4%'Y#�:�0,$ "�ZWB�. $ 0>⋅ BA Hr�eA�BU. ?d)�' )�-D4%\ ��?d#%��$ 3DB�. ?�. #�<
A�:%-�"%2%A%. ' $qB�. $ 02 2 ≥⋅+⋅ BBcBcA . -W-�A�-�( -U$ 3�0,2%' $XA�Z���. -�. 'T#�� 0≥c "�#%$O4%B���-WP,$ #

2

2

B

BA
c

⋅−≤ #�� 0<c H�s`?�7DH�?T#���$ 3DB�. ?�. #T)�' �1$ 3�0,2�' $rP $ #T"�Z�c�' Rc ∈ H�t*'OBD4%-�$ -YZ%. -�A�-

g�. Z���-�+�4%' #��X+%A�-%c�\ 3D-�+�4%';"�#%$�B�. $ 0<⋅ BA .
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(16) � � xxf =)( !�"$# 2)( xxg = % ��"'&�(�)+*�# ,$-�.�-�# /+*+0 1 021 -��3-$(�# *�,$431 -�560 *�781 0 (�# !�-�9
: # ��-+,$; ��-�52<=9�->*�5���"�(�1 /+*+0 7?�@*�1 -BA C D % D EGF H�*�!$)+*�)JI�K : # ">��"ML$($0 N 1 0O1 )$�@.�($-$L$-�P�/M1 )+Q f

.�H���7J*�1 )$� g !�"$#+1 )$�R.�($-$L$-$P�/O1 )+Q g .�H���7J*�1 )$� f.
SUT+V�W X=Y�Z�Y�[

\ .�($-$L$-�P�/O1 )+Q f .�H$��7J*�1 )$� g 0 N ��"$# cg 4�.�-�5
ff

gf
c

,

,
= ]�^?<�_ 0, =gf

_____________________________________________________________________

(17) � �`*�1 )��O.�($-�) : -�9�,$0 ��)>H+*�!$)+*+)@1 -a<=# H�*�1 )�,$"@-�P$-�!$P$/+($7b*�)+QG0 N ��"$#8A C .�% .�E %+��"@L$($0 N 1 0
1 -`,$; 1 ($-R1 7?�U*�5���"�(�1 /+*+0 7?�Uc=d�e F mxKf!�"$#�e g h�F nxK2"$.�4U1 )`*�&�; *�) ff , .

SUT+V�W X=Y�Z�Y�[

π== ggff ,,

_____________________________________________________________________

(18) ij"3L$($0 k�0 NG.�"�($"�,$0 1 (�# !$/'0 l N *+7b*�) : # "J1 )$�B0 5�k�0 N "3.�-�53.�0 (���H'"$.�4J1 "3.�"�($"$!�H$1 7
m 0 9 : )`*�)�,$0 N 7?�+n�F "$K�F D % D % C D K�!�"$#�F C o�% D % p�K2F L�K�F C D % q�% o$Kf!�"$#+F p$% C r�% D K
SUT+V�W X=Y�Z�Y�[
F "$K X=(1,1,-1)+t(-3,0,4) ( L�K X=(-1,5,2)+t(4,-9,-1)

_____________________________________________________________________

(19) ij"2L$($0 k�0 N?)M0 l N *+7b*�)21 )+QU0 5�k�0 N "�Qj*�1 -��@o�C &�_b($->.�-�52.�0 (���HM"$.�4>1 -2*�)�,$0 N - P !�"$#
0 N ��"$#+!�H�k�0 1 )`*�1 - s : # "j1 # Q?.�"�($"$!�H$1 7B.�0 (�# .$1 _b*+0 # Q=n

F "$K s t�F D % C D Kf!�"$# P=(-5,3) F L�K s t�F C q$% r$Kf!�"$# u =(3,2)
SUT+V�W X=Y�Z�Y�[
F "$Kfv (�N *�!�-�5�,$0 <=# H���5�*�,$"j!�H�k�0 1 -j*�1 - s %$.�] &�] w =(1,1). x =(-5,3)+t F D % D Kf/ y=8+x

F L�Kfr y=5x-7

_____________________________________________________________________

(20) ij"O<�0 N l=0 1 0 4�1 #�-�#+0 5�k�0 N 0 Q 153 =− yx !�"$# 532 =+ yx <�0 �U0 N ��"$#+!�H�k�0 1 0 Q ]
y T+z${�| } ~=Y�[
ij" : ($H$�80 1 021 # Q>0 5�k�0 N 0 Q>*+0>.�"�($"�,$0 1 (�# !$/�,$-$($��/6!�"$#R��"6<=# "$.$# *�1 _b*+0 1 0M4�1 #U; &�-�5��31 )
<=# 0 9�k�5���*�)O1 7?�U<=# "���5�*�,$H$1 7?�UF D % p�� q�Kf!�"$#�F D % C o$� p�K�"���1 N *�1 -�# &�"U1 "O-�.�-�N "O<�0 �U0 N ��"$#+!�H�k�0 1 "�]
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(21) � �"! #$! % &�'(! % !*)�+�, � �-)�./% � )���0-�-1�&-% 243 ! 5-6$78! 9�:�! , ;=</! > <��-,(1�&�:�! % ��?@ �-A 153 =− yx 1��-, 22 =+ yx
@ B A 172 =+ yx 1��-, 5=− yx
@ 6$A 153 =− yx 1��-, 735 =+ yx
@ C A 2=+− yx 1��-, 9=+ yx

D/E(F�G H$I�J�I�K
L &�:�! % �"! > <��-,(% �"3 ! 5-6$7 @ 6$A�1��-, @ C A
_____________________________________________________________________

(22) � � B 0-! :�! >=7M! # > '(2*'�7N% +�9O! )-, )�P C +�9O)�+�9N! > <��-,Q1�&�:�! % +N'�% + C ! C +(R-P <�+ C , &�<�9�'�R�� S
1��-,()�! 0�<�&"�-)�./% + C ! C +(R-P <�+ '�7�R-! > + T .@ �-A S U @ V W X V W Y AZ1��-, T =(4,2,-1)   (

B A S U @ X Y-W X [�W \ AZ1��-, T U @ [�W ) W X ] AD/E(F�G H$I�J�I�K
@ �-A 13 −=+− zyx

@ B A 262423 +=−+ πzyx

_____________________________________________________________________

(23) � � B 0-! :�! >(78! # > '(2*'�7"% +�9 ! )-, )�P C +�9 )�+�9 )�! 0�<�&"�-)�./% �"�-1�.�^-+�9�:�� Y '�7�R-! > ��_@ �-A @ [�W V W V A W-@ Y-W X V W V A W�@ \�W V W X V A@ B A @ X [�W Y-W X V A W�@ [-W [�W Y A W-@ X \�W X V W V A@ 6$A @ X ]-W X V W [ A W-@ V W [-W X V A W�@ Y�W X V W [ AD/E(F�G H$I�J�I�K
@ �-A 722 =++ zyx

W"@ B A 29987 −=−− zyx
W`@ 6$A 1=+ zy

_____________________________________________________________________

(24) � � B 0-! :�! >�P <�� C , &�<�9�'�R-� 1�&�:�! % + '�% � C , ��<�5�'�R-�-% � @ V W [�W X Y AZ1��-, @ [�W X V W Y A ?D/E(F�G H$I�J�I�K
a 0�1�! >�<�� B 0-! :�! >ZP <�� C , &�<�9�'�R-�8)�+�98% +8! '(2Q% ! 0�, 1�. % +�986 , <�.(R-! <�+bR-!c% � C 5�+ C ! C +(R-P <��"<��
! > <��-,�d/e8�-)-^-&/<�� B 0-+�5�R-!*% + ! #$2Q% ! 0�, 1�./6 , <�.(R-! <�+ % 2=< C 5�+ C ! C +(R-P <�2=< C , ��<�9�'�R-&-% 2=<�?-f�+
3 7�% +�5�R-! <�+ ! > <��-, @ Y-W X g-W X ] AZ1��-,(.�^-� % � )���0-&-^�^�7�^-�8'(!h�-9-% .(?
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(25) � ��! "#! $%��&�')( * $ + ,�- . / 0�/ 1)/ 2)354�$)6 Q,�- 2�/ 1)/ 0�/ . 354�$)6�! 798:6 ;�<�=���')$ > ,�- . / . / . / . 3 ?�� ��! "
( @)* ��&BA L &C( =�D�( * $E@�7�=E@�( F�<�; $)@�GH! 7 + 4�$)6�( * <�$)6B@�$�F);)I�I�&�I)&C��! 7 > .

- $)3KJ�6 $98�( 8�7B')L <�7C��&�')( * 7 M @�;�<�"#��! &%N�F)$�'B'�O L /B<�$9=)@�7�I)7�N:* �B( ! (P! &)<C$)@�G)��! $���&
$�<�;�')( ��$ ��! $ Q 4�$)6 M �B$�<H��=�<�;�F�! &B��& ! &BAK@�$�F)$�')L ! F)7�= t.

- Q�3�RE$98�( * S:( ! (PG�! 6�=)@�;�F�T�( 6�$)4�F�6 Q)UVAWL <�$9��&�')( * 7 0X ��! &)< ( =�D�( * $�/B! L ! 7�6 79UV��! (P&
@�$�F)$)@B;�<�"X$)@�G���! $���&E<)$ @�( ! =)T�$)* <�( 6�L <�$C( I);)T:6 ��! 7E4�$)6�G�! 6B! 7 ( I);)T:6 ��! 7E$)=)! G ( * <�$)6

52 .

- N:3�RE$ 8�( * S:( ! (VG�! 6�! 7E8:6 ;�<�=���')$ QX −0 ( * <�$)6B4�;�D�( ! 7E��! &)<H( =�D�( * $�?
YHZB[�\ ]:^�_�^�`
M =(1,2,3,4)+t(1,1,1,1).

- $)3 2/12 )5(2 +=− tQX

- Q�3�a�7E( I);)T:6 ��! 7H@�F)7�4)b)@)! ( 6BN 6 $ 0=t . )4,3,2,1(0 =X

- N:3 0)( 0 =⋅− AQX

_____________________________________________________________________

(26) RE$EI�b��B( ! (V! &)<P@�$�F)$)@�;�<�"X;���4�&B��&C$)I)I);EN:6 $
c ,�- . / d . / 1)/ . 3 /feg,�- . / . / d . / 0)3h4�$)6jig,�- . / d 1)/ 0�/ . 3 ?

k ( I);)T:6 ��! &C$)@�G)��! $���&C( * <�$)6B! UVF)$ 15/146 .

_____________________________________________________________________

(27) RE$lQ)F)( * ! (mL <�$l8:6 ;�<�=���')$#@B$�F);)I�I)&�I)7#��! &)<n( =�D�( * $#@�7�=l7)F�* o ( ! $)6E�B$�<X! 7B'�Ol! "K<
( @)6 @�L 8�"K< 12 =+− zyx 4�$)6 23 =++ zyx .
YHZB[�\ ]:^�_�^�`
p b�<�7�=�')( ! 7m��b���! &�')$q! "K<m( S 6 �BUV�B( "K<r! "K<m8:b�7q( @)6 @�L 8�"K<mD�L ! 7�<�! $�A x=t ?tsh! 7B'�Ou! 7�=�A
L T�( 6B( S * �B"V��& X=(0,1/2,3/2)+t - . / d . v 0�/ d w�v 0)3 ?�a�7Ho &�! 7�b�')( <�7E8:6 ;�<�=���')$ ( * <�$)6�- . / d . v 0�/ d w�v 0)3 ?
_____________________________________________________________________

(28) RE$qQ)F)( * ! ( @�$�F)$�')( ! F�6 4�L AE( S 6 �BUV�B( 6 AEN 6 $q! 6 AE( =�D�( * ( AE@�7�=u7)F�* o 7�<�! $)6W�B$�<r! 7B'�Ou! "K<
( @)6 @�L 8�"K<Bx�- $)3 12 =+− zyx 4�$)6 23 =++ zyx - Q�3 252 =++ zyx 4�$)6 323 =+− zyx
YHZB[�\ ]:^�_�^�`
- $)3By�8:6 $9')(V! &)<P@�F)7�&�N�7�b�')( <�&C;���4�&B��&C- Q�3 M =(-10,-13,-17)+t(11,13,17)
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(29) � �"!$#$% &�% ')( *,+�-�.�/�0�' ( *�.�*,( /)132�43.�' ��15��.�6�0$% +)�"+�( � 7���#��$8)6$( 49% 7$' 7�% :���;< �$= 5     ,1 =−−=++ zyxzyx
< !�= 1     ,232 =+−=−+ zyxzyx

< 2>= 23     ,12 =++=−+ zy-xzyx
< :>= π=+−=++ zy-xzyx      ,32

?,@)A�B C>D�E�D�F
< �$=3GH#�' +�8�*�-�0$%I( *J+�-�.�/�0�' ( *�.�*"( /)1K2�43.�' ��1H& 7�*�-J+�L>/�0$�$( ' M *�-�. ( �N8���.�*�.�O 8�6P:>O ��.�Q�+�0��$( �RTS < U V U V U =W8��$O)G S < U V X U V X U =W( 43.,% 7$O 7�Y :�43.�Z 3/1cos −=θ .
< !�= 42/2−

V�< 2>= 66/4
V�< :>= 18/2−

_____________________________________________________________________

(30) ["+�( 4 \ S < U V ]$V ^ =W8��$O _ S < X `�V U V U = Z>� �"!$#$% ' ( %K( /$.T( *)0�aJ( /)1K% -�&�% ' ��157�*�-"7�% #�.�6J�$7�b ( *
\ +�( /$.T8)�$( % Q�&�-�.�+�/"( *�- _ V 8��$O�( *�- % 7$O 7�Y :�*�-N0$%K% c ' +)4K+�/ 132 =−+ zyx .
?,@)A�B C>D�E�D�F
d 7���#$��0$% ( #�O 8$ae% c ' +)4K+�/e( /)1"% -�&�% ' ��1"&��e% ' .��$O f =(1-2t,3+t,5+t= Z R .�( O 8���&�O +�( g3.�( ��1 ( O 1
+�-�.�( % ( �$2$0$Y .�% 1h�$-$( Y 1i+�( /$.j% c ' +)4K+�/k( *�-l% 7$O 7�Y :�*�- V !$#�' +�8�*�-�0$% t

S ^�m ` ZIn�*jM /�( *�Q�0$% .�*
+�/�0$% ' * % ' .��$O < X o$V U$U m `�V U ^�m ` =
_____________________________________________________________________

(31) ["+�( 4 \ S < U V `�V X U = Z>� �J!$#$% ' ( %K( /$.,( *)0�aJ( *�-J% 7�O 7�Y :�*�- 243 =+− zyx 0$%H( /$. % -�&�% ' �
7�*�- 7�% #�.�6"�$7�b,( * \ 8��$O�% ' .��$O)8�6�&�% ( /J+�( * % 7$' 7�% :�*)Z?,@)A�B C>D�E�D�F
d % -�&�% ' �p7�% #�.�6q�$7�br( * \ 8��$O9Y L�% Os( /t:>O % Q�&�-�.�+�/q( *�- < ]$V X o�V U = Z"uP0$*�O �v0�%w( /$.
7�#$*�/�2�*�Q�0$% .�/J6�+)8$/)+�/"7�#$*$8$Q$7$( % O)( * +�/�0$% ' *T( *)0�a)1 < `�^�m U ]$V U x�m U ]$V X y�m U ] = Z
_____________________________________________________________________

(32) ["+�( 4 Q=(1,-1,2), \ S < U V ]$V X ` =I8��$O z S < U V `�V ` = Z)� �s!$#$% ' ( % ( *h+�/�0$% ' *h( /)1,( *)0�a)1,( /)1
% -�&�% ' ��1K7�*�-J7�% #�.�6N�$7�b"( * \ +�( /P:>O % Q�&�-�.�+�/N( *�- z 8��$O�( *�-J% 7$O 7�Y :�*�-N7�*�-N7�% #�.�6P�$7�bJ( *
Q 8��$O�% ' .��$O)8�6�&�% ( *,+�( * z .?,@)A�B C>D�E�D�F
n�*s+�/�0$% ' *i( *)0�a)1"( /)1J% -�&�% ' ��1 f =(1+t,3+2t,-2+2t=,8)�$OH( *�-9% 7$O 7�Y :�*�- x+2y+2z

S ] % ' .��$O< b)0$*�O �N0$%K( O 137�#$*�/�2�*�Q�0$% .�% 15��+�8$a)+)% O 1 =W( * < U V ]$V X ` = Z
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(33) � ��! "$#&%�'(��)�*,+ - . P, Q /�.,0 1 2�.3#&0 4�2�5���*,. 6 ��! '�287�5,/,9,+ - #�+ 0 ';:,< =�>@?,'�A�� ��! "
+ B,- ��)DC E ' ! 'F��)�*,+ - 'G! 'D*�HDCI! )DCJ+ 5�K�+ - .�CJB�'�5LB�+ ?�2�4M.,B�NF! ' E ��! )O#&0 + %�K�5�2���)M! '�5 6 /�.,0
! '�5O+ B,0 B�1 #�'�5OB�'�5OB�+ ?�2�4P.,B�NM! ' Q /�.,0Q+ - 2�.,0Q/�4�K�+ ! 'M��! ' 6 A�RS?�- T '�5�*,+ �D.�2M.,B�N,��! .��D)
! '�5 E .,B�NO! 'P+ B,- B�+ #�',UV! ),2O.,B�N,��! .���)W.�2�4�*,+ �D.X��! .X��)�*,+ - . E /�.,0 E ' A�YZ.X[,?,+ - ! +F! ),2
.,B�N,��! .��D)G.,5,! HGN�! .�2 E =(1,3,5), Q\�] < ^ U ^ U _�`a/�.,0 6 =(-1,1,-1).
bdcDe�f g&h�i�h�j
k '$��)�*,+ - 'l! 'D*�HDC3! )DCm+ 5�K�+ - .�C n =(1-t,3+t,5-t̀;/�.,0W! '�5o+ B,0 B�1 #�'�5o< x+y-z\�< pq+ - 2�.,0
r�s \�] p�t :,U _�t :,U ^ _�t :�`a/�.,0D)GT )�! '�%�*,+ 2�)G.,B�N,��! .��D)G+ - 2�.,0 3/2' =− PP .

_____________________________________________________________________

(34) uX+d[,4���)M! '�2F',?�0 ��*,NF! )DCS.,B�N,��! .���)�CS.,B�NL��)�*,+ - 'FB�'�5M#�N,K�)�/�+Z��! ),2GB�?,'�)�v�'�%�*,+ 2�)

4���/,)D�D)DU�2�. #�+ - w&+ ! +IN�! 0�'Sv�+ 2�0 /�N,CV! %,B�',CV! )DCQ.,B�N,��! .���)�CQ.,5,! HDCQ+ - 2�.,0
N

NPQ ⋅− )(
.

x cDy,z�{ | }&h�j
~ ?�)D��0 *,'�B�'�0 >V2�! .�CS! 0 CSv�+ 2�0 /�1 Cd+ w 0 �D>@�D+ 0 CS! )DCd+ 5�K�+ - .�CS/�.,0�! '�5O+ B,0 B�1 #�'�5P1 =�'�5�*,+ N�! 0Vv&0 .
/�4,B�'�0 ' 0t 0 ��=&%�+ 0 NQNNtP ⋅=⋅+ )( 0 AQ�S%�2�'�2�! .�CL"@CFB�?,',C 0t /�.,0Z.�2�! 0 /�.�K�0 ��! >V2�! .�C
��! )G��=�1 ��) NtPP 0' += B�?,'�/,%,B,! + 0D! 'dT )�! '�%�*,+ 2�'DA
_____________________________________________________________________

(35) YZ.L[,?,+ - ! +J! ),2G.,B�N,��! .���)M.,2�4�*,+ ��.L��! 'F��)�*,+ - 'G/�.,0���! 'G+ B,- B�+ #�'GB�'�5M#&- 2�'�2�! .,0V��! 0 C
B�.�?,.,/D4,! "XB�+ ?�0 B,! >@�D+ 0 C&�

] .,`�] ^ U ^ U �,`a/�.,0 253 =−+ zyx ] [�`�] < ^ U :,U �,`a/�.,0 142 =+− zyx
bdcDe�f g&h�i�h�j
] .,`��S?�/�+ -D2�.G[,?,'�%�*,+I! 5,=�.,- ' ��)�*,+ - ' Q ! '�5G+ B,0 B�1 #�'�5�A��JB�N ! ),2ZB�?,'�)�v�'�%�*,+ 2�)L4���/,)D�D)DUD)
.,B�N,��! .��D)G+ - 2�.,0 35/8 A�] [�`D�L*,'�0 . [,?�- ��/�'�5�*,+ 21/13

_____________________________________________________________________

(36) � ��! " E \�] ^ U :,U < ^ `G/�.,0 Q\�] < ��U p,U �,` AQYZ.;[,?,+ - ! +M! 0 CM��5�2�! + ! .,v,*,1 2�+ CL! "V28B�.�?,.,/�4,! "
��)�*,+ - "V2D�

] .,` k ' *,1 �D'�2S! '�5 + 5,K�%,v�?,.�*D*,'�5Z!�*�H�*,.,! ',C PQ.
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� �� "!�#%$'&�(*)�+�,.- / #%)�0 (*- 1�2�&.3�4.#�,5,.(60�,�7�,.#
PQ 8 (�19�.4�/ )�:�(�;�0 #.<�)�0 (>= ? @*:�#.<�)�0 #

A ? @B0 +5C"# 8�D )�0 #�)�+�C"# 8�D 0 ( P
)�0 (

Q.
� 3' �!�(E)�+�,.- / ( 8 (�16�.4�/ )�:�- 0 #.<5)�0 (F= ? GH0 +5C"# 8�D )�0 #�)�+�C"# 8�D 0 ( P

)�0 (
Q.

� $' �!�(E)�+�,.- / ( 8 (�16�.4�/ )�:�- 0 #.<�)�0 # A ? GH0 +5C"# 8�D )�0 #�)�+�C"# 8�D 0 ( P
)�0 (

Q.
IBJ5K�L M'N�O�N�P
� #. �� Q @�? A�R S�R = ? A  R � �� �� Q A ? @ R =.= ? @ R T  �:�#.<�� Q U�? @ R = @�? @ R =  R � 3' V� T.R = U�? G R Q A ? G� R � $' �� Q = R = W�? G R = ? G� 
_____________________________________________________________________

(37) X ; P
:�#.<

Q
- / ;�#.<"$'&�(90 1.Y�#./ #Z)�+�,.- / #90 (�1F[�1.:.\.- / $�- < (�1

n
Q Y']^4.(�1 R ;�#Z$�]^)5- 0 -*_ ;�#�;

3�- ;�< : D 0 & 8 (B3'< #B0 (*,._ )5(�;H0 (�1E- 1�2�&.3�4.#�,5,.(�1B0�,�7�,.#.0 (.C PQ.
IBJ5K�L M'N�O�N�P
`

=(P+Q)/2

_____________________________________________________________________

(38) a #6�.4.- 2�- /50 ( BA×
3'< #E0 # 8 #�4.#.:�b.0 cd$'< #�;�&�)�,.#.0 #�e

� #. f g�� = R Q = R =  V:�#.< h
=(-2,3,1)

� �� f g�� Q = R = R A  V:�#.< h
=(1,0,-1)

� 3' f g�� = R = R Q @� V:�#.< h
=(-1,-2,-3)

IBJ5K�L M'N�O�N�P
� #. �� Q S�R Q @ R =  R � �� �� Q = R = R Q =  R � 3' �� Q W R i�R Q =  
_____________________________________________________________________

(39) a #j1 8 (�\.(�3'/ )5- 0 -k0 (l-�,.�.#�$ D ;m0 (�1 8 #�4.#.\�\.+�\ D 3�4.#�,5,�(�1 8 (�1n)�Y'+�,.#.0 / o (�1�;m0 #
8 #�4.#.:5b.0 cdo - &.3'+*$'< #�;�1�)�,.b.0 cp;5e

� #. f g�� @ R Q A�R S  V:�#.< h
=(5,1,1)

� �� f g�� @ R = R A  V:�#.< h
=(-1,2,4)

� 3' f g�� S�R Q A�R G� V:�#.< h
=(3,1,-1)

� $
) 
f g�� Q A�R = R @� V:�#.< h

=(2,-3,4)
IBJ5K�L M'N�O�N�P
q #.<�)�0 < C S 8 - 4�< 8 0 ]^)5- < C�1 8 (�\.(�3'/ o (�1�,.-^0 ( BA× .

_____________________________________________________________________

(40) a #r$�- / s'- 0 - D 0 <B$�- ;>1 8 b�4�Y�(�1�;d)�+�,.- / #r� x,y,z
 8 (�1d;�#t< :�#�;�( 8 (�< (�&�;>0 +.;t- s / )5c^)�+

0232 =−+− zyx
:�#.<p;�#u#�;�7�:�(�1.;F)�0 +.;F- 1�2�- / # 8 (�1 8 - 4�;�bu# 8�D 0 (u� A�R Q A.R Q =  H:�#.0 bu0 +

$'< - &�2�1�;�)�+60 (�16� = R = R =  v
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���! #"�$ % &('�)
*,+ - . / +10�/ 243�2�5�6�7#6�8#+ / 7�2 9�: ;<+ . 2 =!>?=!+ 2 ;@/ A!;<+ B�C�+ - 6�;<D�+ EF+ 5�6#G�A!C�+ H�3�B�EI/ A#EF+ . - =!J?=�AK/ 3�B
+ 5#2 5�: D�3�B1L(2 619�6�E�: E�6

R∈t .

_____________________________________________________________________

(41) M 6ON#7#+ - / +,/ 3�E<0�L(9�3</ 3�B15�6�7#6#G�G�A�G#+ 5#- 5�+ D�3�BI8#+?5#G#+ B�7#: ;4/ 6OD(2 6�E�H�=�8#6#/ 6�P

0002 zyxa QQQQ −+= ,   00 35 zxb QQQ −= ,   000 2 zyxc QQQQ +−=
R �!S�T U('�V�'�)
WX7�9�+ -�E�61B#5�3�G#3�L(- =!3�B�8#+?/ A#E<6#5�0�G�B#/ AO/ 2 8�YO/ 3�BI8�2 9#/ 3�H<L(2 E�3!8#: E�3�B1/ J4EX/ 7�2 >4E
D(2 6�E�B�=�8#Z#/ J4EX5�3�BO+ - E�6#2,[ \!]
_____________________________________________________________________

(42) M 6ON#7#+ - / +X8�2 6O+ . - =!J?=�AOL 2 61/ 3<+ 5#- 5�+ D�3<5�3�B15�+ 7�2 : ^�+ 2�/ 2 ;4+ B�C�+ - + ;(P
)1,3,2()2,1,0( −+−= tX
9�6#2

)1,3,2()0,1,2( −+−= tX
R �!S�T U('�V�'�)
WX7�9�+ -FE�6_5�Z�7�3�B�8#+`D(H�3_=�A�8#+ - 6a=�/ A#Eb5�7#>,/ Ac+ B�C�+ - 6d9�6#2e: E�6a=�/ AcD�+ H#/ + 7�Acf + - E�6#2
5�6�7#Z#G#G�A�G#+ ; gh9!6#2e=�/ Ac=�B�E�: ^�+ 2 6dE�6aN#7#3�H�8#+`/ 3_+ 5#- 5�+ D�3_5�3�Ba5�+ 7�E�Zc6#5�0a6#B#/ Z�]Ii
j A�/ 3�H�8#+ E�Ak+ . - =!J?=�Ak+ - E�6#2

7532 −=++− zyx .

_____________________________________________________________________

(43) M 6ON#7#+ - / +X8�2 6O+ . - =!J?=�AOL 2 61/ 3<+ 5#- 5�+ D�3<5�3�B15�+ 7�2 : ^�+ 2�/ A#E<+ B�C�+ - 6
)4,2,3()2,1,1( tX +−=

9�6#2�+ - E�6#2!9�Z�C�+ / 31=�/ 3<+ 5#- 5�+ D�3
0432 =+−+ zyx .

R �!S�T U('�V�'�)
251710 −=+− zyx

_____________________________________________________________________

(44) M 6l+ 9�m�7#Z�=!+ / +F/ 2 ;I+ 5�2 m�Z�E�+ 2 + ;If 6#g 1=xz
9�6#2<f N�g

1222 =−+ zyx
=!+K=!m�6#2 7�2 9�: ;

=�B�E�/ + / 6#L#8#: E�+ ; ]
R �!S�T U('�V�'�)
f 6#g

2cos2sin2 =θφρ n f N�g 12cos2 =− φρ
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(45)
� �! �"$# %�&�%�' �!()' �+*�,�-!. # �+*).0/!1!2�( %�3�4�( /�5 60*�1�%�' . ' �!7!-!5 %�. 698
(1, 45° :�;  : � < :!=!> < :!? @  : � A :!@�B ° :C; A� : � D :�=!> E!:!@  : � ; :!? =!> E!: A� : � < : D =!> @�:�? <! F

G �H-!. ' �!' 4!� = &�I�%J*).K&!4!L�&�7�M$%�( . 6$/��!(�*)N��!( 4�( /�5 60*�1�%�' . ' �!7!-!5 %�. 6 F
� O� �"$# %�&�%�' �!()' � = ��4!�!/�P!' QR*�,�-!. # �+*).K&!4!L�&�7�M$%�( . 60*�1�%�' . ' �!7!-!5 %�. 698

(2, 1, -2),   (0, 3, 4),   ( 2 , 1, 1),   (-2 3 , -2, 3).
G �H-!. ' �!' 4!� = &�I�%J*).K*)N��!( 4�( /�5 6$/��!()/!1!2�( %�3�4�( /�5 60*�1�%�' . ' �!7!-!5 %�. 6 F
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(46)
G �TS9��%��!7�4�P!U0. ' .V' ,!%W. S # *)QX*�, 22 yxz −= Y 4�,)*�( -!& = &�( M$%�' ��6Z/!1!2�( %�3�4�( /�5 6Z/��!(

*)N��!( 4�( /�5 60*�1�%�' . ' �!7!-!5 %�. 6 F
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��� �"! #%$'&�(*)*#%+ ! ,*-/.0(%&1$ #324+'56(87/! ."9:2%#�;1)*#%+ ! ,�56.<)*7�+ #3= >4?3+@56.

(1) A@B CED F GIH�J3K�H GEC�L�MONIGIF H PIQ3M�LECER�SEF J�M�J 000 )cos()sin()( ztytxttr TTTT ++= U�V8G*WISID XEYEZEC�[

dt

trd )(T
,        

2

2 )(

dt

trd T
,          

dt

trd )(T
,          

2

2 )(

dt

trd T
.

\�]�^O_ `�aOb�aOc
000 )sin()cos( zytxt TTT +− , 00 )cos()sin( ytxt TT −− , 2 , 1

_____________________________________________________________________

(2) d�CEG8PIH C�J�F e8M�f1NIG8PIH CED B F GIH�P�GIF R:NEQ�P�YIg@F J�g@P�G�NIhIZIiEJ�g
00

2
0

2 )53()4(2)( ztyttxttr TTTT −+−+=

eEh�YEL t D B CEGIHOY�j�SIe�CEYIg U�V8G3WISID XEYEZEC8YEHOM�LEC�H M�F f4M�D g@F k@C8K�H GEC�L�MONIRIF k@C�F J�g'F GIj�ZIF J�F G�g4P�GIH
F J�g'D hIH F RIj�LECEM�J�g@F J*j�SIY�C�H PIQ3M�F H lINEQ t m0n'P�GIF R:NEQ�P�YIg@F YEL*K�H GEC�Z�MONIGIF YIg

000 23 zyxa TTTT +−= .
\�]�^O_ `�aOb�aOc

000 3)42(4 zytxt TTT +−+ ,   00 24 yx TT + ,   8/7,   -2/7

_____________________________________________________________________

(3) A@B CED F GIH@JoM�LECER�SEF J�M�J 00 )sin()cos()( ytxttr TTT ρρ += ,  ]2 ,0[ π∈t U�V8G"K�D H j�F D B4eEF H'J
)(trT D B CEGIH8P�R�XED F JpM�F JICqh�G�SIRIl�k'l�erF J�goP�GIH8CEGpWISID XED B*JpD s B M�k4M�JpF J�g"D L�X�D B G�goh�YEL

D tORIhIF D F GIH�M�F JIC%P�G�NEhIZIiEJ3M�F Y8M�JONID B Y π=t .\�]�^O_ `�aOb�aOc
u SID B F D6F Y<D M�k'F D SEH P�evl�H CEe�NID CEY )()( trtr ′⋅ TT QwGIh�YIK�D B s F D"eEF H%F YwNIx F SIY0F J�g )(trT D B CEGIH
M�F G�XED SIe�U�ywz J�F YEZ�NID C�J3D L�XED B G*D B CEGIH 00)( ytxtl TTT ρρ −−= Q ρ−=x .

_____________________________________________________________________

(4) yrPIB C�J�M�J3M�k1NIGIF H K�B YEL8h�D SEH l�SIR�tOD F GIH�GIh�e�F J3K�H GEC�L�MONIGIF H PIQ3M�LECER�SEF J�M�J
00 )sin()cos()( ytxttr TTT ωω += ,   ω mOM�F G�XED SIeI{ ]2 ,0[ π∈t .
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��� ��! " #�$ ! %�&�$ " '
( �*),+-$ �*#�.*$ /�$ �

v0 ! % 12�*"�3�4�52! $ /76�$ 8���" 421�9�6;:*� 52< 6�/�= r>  ]2 ,0[ π∈∀t .
( ? )@+A! B*" $ 4*#�92126�/ γ> 3��*$ ! 9�5�.212! $ �*",B�C*8*=D$ 8E3�< 1�$ C*8E3��*",$ 8F:2< $ C*8E$ /�=G! % 12�*"H�2124*I*82J�8F:*!
$ /*1K�*B�&*6�$ ��6�/7�*B�&K$ /*1K��C2#�L $ MH1K��N�&�12MH1�O
( J�)

vr 00 × P 6�$ ��52! C*&���" 421�9�6;:*�

_____________________________________________________________________

(5)
��� ? C*! 52! %�/�" 3��21�L 3��*"��212�*J�3��*% � 6�92125�L�3�/7QR6�$ !R/7��" �21�9�6;:*�*$ " 3*L76�92124�C2$ /�6�/

btattr >>> )sin()cos()( λλ += ,

&2B�829
R∈λ ,  0≠λ 3��*"

ba >> , 6�$ ��52! C*4 ��" �21�.�6;:*�*$ ��S212� < #�! "�6�$ ��52! C2L7��" ! .�5�92126�/;O
TKU�V;W X�Y;Z�Y;[

\]�
ba >> , B�C*< B�! "�12� ! % 12�*"�B���C*4*I2I2/�I*��O

_____________________________________________________________________

(6)
���E��! % N�! $ !^&2$ " ( �*)H/_��" �21�9�6;:*�*$ " 3*L_6�92124�C2$ /�6�/

000 )sin()cos()( zytxttr >>>> λ++= < #�! "

6�$ ��52! C*&7:*< $ C*8K3��*" ( ? ),/
0

2
0

2
0

2 )4/3()3/2()( ztytxttr >>>> ++= < #�! "�6�$ ��52! C2L7��" ! .�5�92126�/;O

_____________________________________________________________________

(7)
���`��! % N�! $ !a&2$ "�J�" �`$ /b��" �21�9�6;:*�*$ " 3*LA6�92124�C2$ /�6�/

000 )sin()cos()( ztytxttr >>>> ++=
" 6�#�.�! " ' ( �*)

2=′′× rr >> 3��*" ( ? )
1),,( =′′′′′′ rrr >>>

_____________________________________________________________________

(8)
���7! N�! $ ��6�$ ! %��21K9*B�4�C2#�! ";6�/;:*! % 8K$ /�=R3���:2B*.*I2/�=

0
)1(2

0
2

0 2)21()( zeytxttr t >>>> −++−= ,

R∈t
S^$ < $ 82" 8cQR6�$ !_$ 8d! e;�*B*$ &�:*! 128-��" 421�9�6;:*�d12�f! % 12�*"�B���C*4*I2I*/�I*8`:*!g$ 8-��" 421�9�6;:*�

52< 6�/�= O
TKU�V;W X�Y;Z�Y;[
h C23�! %�12� ? C*82.�:*!D6�!RB�82" 8�6�/;:*! % 8K" 6�#�.*! "

0=′× rr 00 O�iKC*823*.*B*$ ! "
t = 1.

_____________________________________________________________________

(9)
h 1A8*C2% 6�829�:*!f6��21bJ�MH1�% �j��.�8A3���:2B*9*I*QH1A6�!f��! ��8�:*< 128k6�/;:*! % 8*SE$ /jJ�MH1�% �kB�829

6�#�/;:*�*$ % l 82921a$ �d! e;�*B*$ &�:*! 1*�d��" �21�.�6;:*�*$��c$ MH1a3���:2B*9*I*QH1c6�$ 8d6�9*J�3�! 3�C2" :*< 128d6�/;:*! % 8*S
$ &2$ !@12� ? C*! 52! %�/ J�MH1�% ��$ MH1G3���:2B*9*I*QH1
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))1ln(  ,sin2  ,1()(: 11 +−= ttetrc t�
,     1−>t

)1  ,1  ,1()(: 32
22 +−+= θθθθrc
�

,     R∈θ
��� �! #"�$&%�'(� )* #"�+�,� &)* �-
.#/�021 3�425�426
7!8 9
_____________________________________________________________________

(10) : ��� ) )(tr
� 7�"�$!"!;�)<;�= ��> ?&�A@�"�?&7!B!C&�2-(DE= "GF H�I&F = "GJ 'GK  &"GF 7!= 7�F L�M&NO7�M&HGF =  &"!>

@�P�I&F � ��J M&NQ��� MRL�> P& �H��2?!"R� "!%�B!� ��� "�S )(tr ′� ��FT��H!;�@�F @�$&> ?&K  &MR���2?!F = M
0t U M� &M�?!P�V F � "!>

@�"& &M& �> @!'�J ,&N*��� M
0t
-�WX"ZY!$!F = � F[J "!N*� �! (F + = ��)\���]?&> "�S\F H�I&F = "�S\@�"& &M& �> @!'�S[��� �! X@�"�?&7!B!C&�

)3sin,3(cos)( tttr =
� ��� M 3/0 π=t @�"!>2J Y&N^� �! XF + = ��)\���QF  &,!S[F 7!> 7�K L�M&HZ@�"& &M� �> @�M&B_��� �! 
@�"�?&7!B!C&� ),,()( 2ttetr t=

� ��� MX���2?!F = M 10 =t .
.#/�021 3�425�426

J "!N 0=y U J Y&N 32 2 +=++ ezyex

_____________________________________________________________________

(11) : ��� )`�Q7�"�$!"!;�)<;�= ��> ?&�Q@�"�?&7!B!C&� )(tr
� �aM&7�M&= "QY!$&= ��@�F � "!>^��� �! ZF 7!> b2P& &F > "Q��b2"!= $!"�S

?!F#@�K  �� $!M_� �! _"�$&%�'a� )* _"�+�,� &)* Z@�"!>*"!@!� =  &"`c�-�WX"aL�F > %�� F =<,&� >^� MaL�> P& �H��2?!"a� "!%�B!� ��� "�S
F =  &"!>�@�P�I&F � MZ?!F<� MXL�> P& �H��2?!"(I&K ����S<��F\@�P�I&F[���2?!F = Md� ��S*@�"�?&7!B!C&��S -
e /�f!g�h i j�426
k F )\$!F = ��� F ))(),(),(()( tztytxtr =

� @�"!>l7�"�$!"!;�)<;�= V M� �� "�Sm� �n��%�K ���

1)()()( 222 =++ tztytx "!7�M!L�F = + � F[,&� > 0)()( =′⋅ trtr
��

.

_____________________________________________________________________

(12) : ��� ) ba
��

, L�B�MQ��� "�I&F $!PE?&�O?&��L�F  �> @�PaL�> "! �B��2?!"!� "�- : ��� )oF 7!= ����Sd�EL�> "& �H��2?!"!� > @!'
��H& &P�$&� ����� beaetr tt

��� 22)( −+= -�WX"ZL�F > %�� F =2,�� >�� M(L�> P& �H��2?!" )(tr ′′� K %�F >�= L > "(@�"!� F B�I�H& &���
?!F\� M )(tr

�
.
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(13) ��� �"!"# $&%&'&(*) � +�,.-"# / � +�) � %&0�%&/ � ,21���-&0"'"3&, )3,1,2()( 22 ttttr +−=
4 ) 5�-�(&# 67) %

# 0"/ 0�# 8�% 010143 =−+− zyx .
9;:�<.= >�?.@�?.A
B (�) 6 1��") ��+�) C�+�) #D+�) ,"(E# F / +�GH+�,I) %&JI# 0"6 0�5 8�%&J*) 6 K;0���!"��-"# ) !&6 1�5 K�# 1�L.!"M�+�# 6 K;) GN( x, y, z

�"0�O;) ,"(P1���-&0"'�3&,.Q&RS�UT ,�) %&'�-"# (&�U+�,.-"# / �U# / (&�"6�V W�X Y"X Z"[\1��"6�V ] ^&X Z�X ] W"[ Q
_____________________________________________________________________

(14) _U+�) G ),sin,cos()( bttatatr =
4 O&0�%&J a, b +�) ��$&# !"M�Q�_U+�) G`# 0"/ +�,�K )(tθ ,2a�GN(�/ �

�&(&M�-"# +��b+�) ,"(c# L.�"0") O�-"# (&,b) ,�Kd1���-&0"'"3",�K +�#21�M�$&#e+�,.-"# / %c1��"6f+�) %�( z g M�F�%�(&��QP���
�"0�%"8�# / F�# ) #7O&) 6�, )(tθ # / (&�"6�+�) ��$&# !&C.Q
9;:�<.= >�?.@�?.A

22/))(cos( babt +=θ

_____________________________________________________________________

(15) _U+�) G 0b
4 5 (&�E+�) ��$&# !"O*-"%�(&��8�6 �"/ %f8�6 M&(�J�+.-��f1��"6 )(tr

4 -&6 �E1���-&0"'"3&,*a�6 �E) ,"(f%&0�%&/ �
6 +�h�'�# 6 tebtr 2

0)( =⋅
44 a�6 �EO&3"�f) � t Q�ij0�%"$&5 ) %&J�-"#U�"1�O�-&,IO&) 6S) %E8�6 M&(�J�+.-"�E) ,�KP) �"h�'") ,�) ��K

+�h�,.-"�") / T # 6�+�) ��$&# !&CUa�GN(�/ � k -"#l) %�8�6 M&(�J�+.-"� 0b
4 O&0�%&J 2/0 πθ << .

V �"[.����J"0�%&3"%&a�/ +�# ) #H) ,"(P) �"h�'") ,�) �U+�#l1�M�$&#7+�,.-"# / %�Q
V �&[.���U# 1�L.!"M�+�# ) #H) % )()( trtr ′′⋅′ 44 +��&(;+�J&(&M�!&) ,�+�,U) %&J t 1��"6�) %&J k .
9;:�<.= >�?.@�?.A
V �"[Dm;!&,�+�6 -"%&0�%&6 # / +�) #*) ,n+�h�5 +�,n0�%&Jn8�/ (&# 6;) %o+�J&(�,.-&/ ) %�(&%ea�GN(�/ ��K*8�'�%o8�6 �&(�J�+.-"M") GN(�Q

θcos

2
)(

2te
tr =′4 X�V �&[

θ2

4

cos

8
)()(

te
trtr =′′⋅′ 44

_____________________________________________________________________

(16) ���U�"0�%"8�# / F�# ) #H) 6 KN0���!"�"1�M") G +�h�5 +�# 6 K�p
V �"[ [ ] )()()()( trtrtrtr

dt

d ′′×=′×
4444

V �&[ [ ] ))()(()())()(()( trtrtrtrtrtr
dt

d ′′′×′⋅=′′×′⋅
444444
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(17) ��� �"!"# $%# &(' ) *%+�,�)"-.' /�-.,�0�$%#1*%2 ��-��"3�45' 2 -.3���!"�",�0"' 67,���*%3"8"9"#�-�:�' ) �%;�' & :�' )%2 <�)
= 2 0�:�' />*"�>?

@ �"A ),4sin,4(cos ttt �"3�4   t = 0  B 6C- t DE3"F G
@ �%A ),2,( 2ttt �"3�4 t = 1  B 6C- t = 3

@ H A )23,,( 33 tee tt − �"3�4 t = 0 B 6C- t = 1/3
I.J�K>L M�N>O�N>P

@ �"A 8/17π Q @ �%A ( )141
2

3

5

416
ln
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 + Q @ H A
e

e
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(18) ��� = # 2 <�' # &�4%' 2�/R,���*%3"8"9%/

00
2

0 cos)2(sin)2sin2(
2

1
)( ztytxttr SSSS +++−=

�"!%& :�,�# ' �"2T3�0%;%6U:�' /V:�W>�"& !"� 1)2()1( 222 =+−+− zyx ,��"2T;%�YX"3�)%9") H 2 :�' # &Z/
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2

0
2

0
2 )1()522()231()( ztyttxtttr SSSS −++−+++=
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I.J�K>L M�N>O�N>P
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0=− σabk
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3

0
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k kX kλ kd )( kXf
0 (4, -1,  2) 7.2794 (-0.1055, 0.1406, -0.9844) 221
1 (3.2322,  0.0237,  -5.1661) 3.4586 (-0.5907, 0.7875, 0.1758) 13.9513
2 (1.1894,  2.7475,  -4.5581) 0.4595 (-0.1055, 0.1406, -0.9844) 0.8807
3 (1.1409,  2.8121,  -5.0105) 0.2183 (-0.5907, 0.7875, 0.1758) 0.0556
4 (1.0120,  2.9841,  -4.9721) 0.0290 (-0.1055, 0.1406, -0.9844) 0.0035
5 (1.0089,  2.9881  -5.0007) 0.0138 (-0.5907, 0.7875, 0.1758) 2.2157e-004
6 (1.0008,  2.9990, -4.9982) 0.0018 (-0.1055, 0.1406, -0.9844) 1.3987e-005
7 (1.0006,  2.9993,  -5.0000) 8.7e-004 (-0.5907, 0.7875, 0.1758) 8.8297e-007
8 (1.0000,  2.9999,  -4.9999) 1.16e-004 (-0.1055, 0.1406, -0.9844) 5.5740e-008
9 (1.0000, 3.0000,  -5.0000) 3.5188e-009
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5. 
��� �����������! "�!#%$�&('*)"+,)

(1) -�.0/2123 453 687 9*:<; =2>2?@95>295A2>5BC12DFE2.@7 GCH!I�J5K5L�157 G�I�GCH 22),( yxyxf += =�L5K5DM.2=�?*7 G2K
=�3 15; 95N<B D =�95J*O812L�ICIC3 7 .2;�.2=�?"7 G2K"3 J�453 6 . xy = A�.2;C7 G2K�=�.�12.�/292>5B 2xy = .
P"QCR8S T<U8V�U8W
X 3!:<; .�:�95N<; A2B@95>295A2>2BC12D,I�G*=�1295A2Y2=27 3 ;�Z5[ Z2\
_____________________________________________________________________

(2) -�.]/2123 453 6F7 9^:<; =2>2?_95>295A2>5BC12DFE2._7 GCH0I�J5K5L�157 G�I�GCH xyyxf 2),( = =�L5K5D`.2=�?_7 G2K
7 15; a�D�K�; A2B*=�3 15; 95N<B D =�95J*O812L�ICIC3 7 .2;�.2=�?"7 ; H�3 J2453 6 3 H 0=y , xy = A�.2; 2=+ yx .
b QCc2d�e f g<U8W
h D,156 I�7 3�7 G2K�=�3 15; 95N<B@IC3!:<Y�9@E�; A�12?57 3 123 H!E23�7 G2K"3 J�453 6 . 1=x .

_____________________________________________________________________

(3) -�.i/2123 453 6�7 9%3�E2/2.�:�?�Kj7 GCH"=�3 15; 95N<BCH D =�95J�O812L�ICIC3 7 .2;,.2=�?%7 G2K%3 J�453 6 . xy = A�.2;
7 G2K�=�.�12.C/295>5B 2xy = E23!:<; =2>5B@95>295A2>5BC12D,I�G8k
P"QCR8S T<U8V�U8W
1/6

_____________________________________________________________________

(4) -�.^/2123 453 6,7 9i:<; =2>2?�95>295A2>5BC12DFE2.�7 GCH*I�J5K5L�157 G�I�GCH 22),( yxyxf = =�L5K5Dl.2=�?i7 G2K
=�3 15; 95N<B*=�95J*O812L�ICIC3 7 .2;�.2=�?"7 ; H�3 J�4�3 6 3 H 1=y , 2=y A�.2; yx =
P"QCR8S T<U8V�U8W
7/2

_____________________________________________________________________

(5) -�.@/2123 453 6�G%E2L�m .@3 K5?2H�A2J2A2>5; A�95Y@:<6 I�A�95J@.2A27 6 K5.�H a .5K"G@=2J2A5K5?57 G�7 .@IC3!A�L�453FI�G8E23 6 9
3 6 K5.2;�.5K5L2>295a<G^E23�7 9j7 3 7 12L2a�D�K5907 GCH".2=�?2I�7 .�I�G�H".2=�?%n K5.i:�3<:�9CE2n K59%I�G8E23 6 9j=�L5K5D(I�7 G2K
=�3 15; O8n 123 ; .�7 95J"A2Y2A2>295J�k
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!#" $&%'" ( )�* "+* ,�-/.�( )�0�,21'"+0�3 -�* %',/* ,54 687 689:0�;'<=;'0'* ( -8;

a
0�;'<=)�;8->.�" .�,�1'3 -8,5)�?�1'" ( ,

;8-8;�@A,'%'B�C�* ,D4
a,0) E�F>G ?�* ,8H�1'" -�?I1'B G ;J" ( -8;'< 4)2/3( akπ K8L ,8M k

)�* ;�N8" % K�E
_____________________________________________________________________

(6) O ;JP'%'" N8,8H8-#* ;J,8Q',80'Q8?�%'RS1';'* ;D* $�- L ;�%';'0�B�* $T)�M8-8;�%8* U�)�" $�-�V4 ;'9
)cos( yxx + L B8-8$T; L�K * ,�* %8( W�$�-8,X18"&0�,'%8M�@�3 C�* ;J)�?�1'" ( ;J4 687 689 7�4 L 7 689 7�4 L 7 L 9 E

4 P89 yxe + L B8-8$T; L�K * ?'- L " %8< ,8Y�U L ,8MJ,'%8( G " * ;'<�; L�K * ?'- 1≤+ yx

4 W�9 22 yx − L B8-8$Z; L�K * ?'- L " %8< ,8Y�U L ,8M[@�%'B�)�)�" * ;'<+; L�K * ?'-\0�;�1 L H'Q8? xy sin=
;8-8B�1'" )�;J)�* ,D6�0�;'<�)�* , L�E
4 .�9

yx +2 L B8-8$T; L�K * ,�* %8( W�$�-8,X1'"]0�,'%8M�@�3 C]4 ^ _ ` a�7 _ ` a'9 7'4 _ 7 a'9 7'4 _ 7 ^ _ 9 E
������� �������� 
4 ;'9Ab�c L ` ad4 P89

e-1/e
4 W�9

9/402 −π
4 .�9fe'c8` c8a

_____________________________________________________________________

(7) g )�* $ a 
3 -8;�ChN8" * < 0 K CT;�%8< N�1 K C E#O ;\.�" ( i�" * " K * <X* ,5"�1'P';�. K ->* ?�C L " %8< ,8Y�U�C L ,8M

; L ,8* " Q'" ( * ;'<�; L�KDK Q';D* ;J)�?�1'" ( ; (x,y) 
W�< ;D* ;D, L ,8( ;D< )�Y�H�" < ayx ≤+ 7�" ( -8;'<

2/)2( 2a .

_____________________________________________________________________

(8) j Y�" .�< B�)�* "&* ?'- L " %8< ,8Y�U L ,8MJ,'%8( G " * ;'<�; L�K * < C])�Y�3 )�" < C�V
0≥x ,   222 ≤+ yx

0�;'<
122 ≥+ yx .

O ;=M L ,8Q',8W�( )�" * " L B8-8$/; L�K ;'M'* UI* ?'- L " %8< ,8Y�U:* ,I.�< L Q K ,8Q',80'Q8U�%'$S1';I* ?�C 2),( xyxf = .
k L ,8Q',8W�( )�* "&* ,X1'"&.�H�,�* % K8L ,8M�C E�j ;8-�.�< ;�.�,8Y�< 0 K 0�;'<�0�;'* K8L < -J1'"l;'Q8Q';'W�UI1'" * ;�P'Q8?�* R�- E������� �������� 
c L ` m
_____________________________________________________________________

(9) O ;JP'%'" N8,8H8-#* ;J,8Q',80'Q8?�%'RS1';'* ;D* $�- L ;�%';'0�B�* $T)�M8-8;�%8* U�)�" $�-�V4 ;'9
)/(1),( yxyxf += L B8-8$5; L�K * ?'- L " %8< ,8Y�U L ,8M+@�%'B�)�)�" * ;'<&; L�K * < CD" M�N8" ( " C xy = ,

1=x , 2=x , 0=y .



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

� ��� � � 3-

� ��� 22),( yxyxf −= ������������ "! #��$��% &�' (�)+*,��(�-,(�&�. / % ! ��'����� "! ' 01����' 23 �! #�! % 0+4
 10 ≤≤ x 5 ��' 022 ≥− yx

� 6+�
xyxyxf sin),( = ������������ "! (7(�&�8�( 6�9 ��' ( π≤≤ x0 5 ��' 10 ≤≤ y

� :+� 22),( yxyxf −= ������������ "! ("! &�. 6 ����(<;�% 5 (�&�-�=?> 0 � @ A B A � B�� C�B C�� B�� A B A �
� % � )1/(1),( yxyxf ++= ������������ "! ("! % ! &�� 6 ����( 10 ≤≤ x , 10 ≤≤ y .
D"E3F?G H+I?J�I?K
� � � ln2

� ���LA M NO� 6+� � � :+�QPRA M NS� % � ln(27/16)

_____________________________________________________________________

(10) T7�U-���(�V�( 6 . 23% ! %W! (U(�V�( 5 V�*3&��L;��X! #30Y2�-�����&�! #323#30 xyyxf =),( �������Z���� U! #��
��% &�' (�)+*,��(�-,(�&�. / % ! ��'����� "! ' 01����' 23 �! #�! % 0

122 ≤+ yx ,    0≥x ,    2/1≥y .
D"E3F?G H+I?J�I?K
9/128

_____________________________________________________________________

(11) T7�7-���(�V�( 6 ' 2�! % .�! (7(�V�( 5 V�*3&��L;��?4 ∫ ∫ ++

2

0

2/

0 22

2

1
dxdy

yx

xx
.

D"E3F?G H+I?J�I?K
[ V�V���\ ! %]! #<23% ' &��,(�V�( 5 V�*3&��]2�#301% 5 =?&��3/ (���!+��0�! #��$����&�� � (�V�* 2/2xy = 23��� yx 2= .
^ (7����(�! > V�% 2?;��,% . ����' 4 @ A _?� `�M a�� ln5

_____________________________________________________________________

(12) T7� � &�% 8�% .b;�% : ' ��V�*c(�V�( 5 V�*3&��]2�#c(W 6 5 (�0"! (�-d2�! % &�% (�eW��(�-W��% &�' > )�% ! ��'1������;�% 23�
2�! ' 01% ��' =?����% ' % 0 2xz = 5 ��' 224 yxz −−= .
D"E3F?G H+I?J�I?K
f ��% &�' (�)+*d(�V�( 5 V�*3&��]2�#30$��&�( 5 e���! % 'b;�% ! �W���� Y������V�(�' =�*W! (�- z ���� g! ' 0 : e�(Y% \ ' 2 9 23% ' 0
! ���<% ��' =?����% ' 9 � 5 ��'R% . ����'Q#g��% &�' (�)+*Y��(�-Y=?&���2323% ! ��'����� h! #��h> V�V�% ' i�#  1

42

22

=+ yx j�k

/ #�! (�e�;�% ��(�01 6 5 (�01% . ����' 24π .



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

� ��� � � 4-

(13) ���������������! "�# $ %&# ��������'���(*)�+-,���# .*/ )exp(),( 22 yxyxf += ��0�1�+2����3�# .�1
��$ )� ��4!(5�����5��)�% 6 $ # �� 7����3&# .�1&��1� "*3�# .�# � 122 ≤+ yx 8����9'�0�1�$ # $:���������!(;"*$:������ '�< /
"���1�# $ # ����,�< 1�$ / 8
=?>*@BA C!DBE�DBF
(e-1)�
_____________________________________________________________________

(14) ���HG�)�$ % # $I# ��1J3��!'��:# .*/I��$ )� ��4!(*/I��0�1�+K����3:# ��1:L!% "�'�� 1)1( 22 ≤−+ yx '��� M,�< 4�)� 
# .�1?$ �� NB0�1�$  � 22 yxz += .
=?>*@BA C!DBE�DBF
O ����0�P # $I"*$7������ '�< /M"���1�# $ # ����,�< 1�$ / 8�Q���R S
_____________________________________________________________________

(15) ���H�����������! "�# $ %B# �T$�,�G���L�3�1:# .*/U$ �� NB0�1�$  ��/-�����T��$ )� '���$ % $ # �� �����3H# �H'���)�L! ��$  L�< /
θcos1−=r ,�$7# .JG���(*V�$  �JL! ������WJ������'���.*)�X-,���# ��/ 8

=?>*@BA C!DBE�DBF
Q���R S
_____________________________________________________________________

(16) ���&G�)�$ % # $U# �T$�,�G���L�3�1:# .*/-��$ )� ��4!(*/-�����&G�)�% "�'�$ # �� �"�# �T$ "*+M# $ )� '�3T# .*/U'���,���W���.*/
,�$I$ P % "*+7"�.:Y "*$M������ '�< /M"���1�# $ # ����,�< 1�$ / Z )cos1( θ+= ar '��� B< P!+[����3�# ��1?'�W�'���� ar = .
\ # .�"���1�< 4�$  �]1��^V�$ +7)�(*"*$ # $_# .�1]����)����*0�1�+`��$ )� ��4!(a"*��1bG�0�"�.a$ 1�3�/_"�# $ )�$ ��Wc,�$
d ��)���N�( d �����JL!% 1�$ # �� �����3?# .:"���1�0�)�# .*"�. xyxf =),( '��� �1��JG�)�$ % # $M# ��1?3��!'��?# ����8
=?>*@BA C!DBE�DBF

4/)8(2 +πa ,  24/)3215(3 +πa

_____________________________________________________________________

(17) ���eG�)�$ % # $b# �f$�,�G���L�3�1c# .*/b��$ )� ��4!(*/b�����e��$ )� '���$ % $ # �� K����3f# .�1g'���,���W���.
θ2cos2 22 ar = 8 \ # .h"���1�< 4�$  ��ij1��;�����������!% "*$ # $:# ��153��!'��5# ���["�# $ )�$ ��W[�����[< 4�$  -# .�1

��$ )� ��4!(:����# (:"*��1?G�0�"*.J'��� *# .:"���1�0�)�# .*"�. 222),( rarf −=θ "*��1 d ��)���N�( d 8
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22a ,  




 +−

43

1

3

28 3 π
a

_____________________________________________________________________

(18) !#"%$'&'( )*( +�, -.-*/'-*0'/*1�&'243'"5, 6�7�8�9*:*;�&*, 6�8�6�7
322 )(

1
),(

yx
yxf

+
= <�;*:*2="'<�>5, 6':

<�( &*? -*@�1BA 0'9'0'/*? 0�>%C�"'0', D'/*? -*EF"*:*;�3'( 8�"G8�(HC�D�-50'D'0'/'-*9�7I"'0', + :*"�7#JG0�"'?LKM3'(H0�N :�, &'-%, -
(0,0).
������� �������� 






 −

44 3

1

2

1

2
π

_____________________________________________________________________

(19) !#"59'<�-*/'-*O�? 8�, ( +P, -5-*/'-*0'/*1�&'243'"%, 6�7 22),( yxyxf += <�;*:*2="'<�>5, 6':.<�( &*? -*@�1
<�-*9I-'&*+ Q ( , "'?�"'<�>�, 6':�"*:�? 8�>*, 6�, "�R xyx 222 ≤+ .
������� �������� 
S <�( &*? -*@�1T-*/'-*0'/*1�&'2U8�6�7U( + :*"'?�0'9'0'/*? 0�>'7UC�+ 8�0�-'743'(L0�N :�, &'-IA V W X*E�0�"'?Y"'0', + :*"BV�Z'[4/*/';�\ , (
8�(U<�-*/*? 0�N 7]8�9*:�, ( , "'O'3'N :*( 7 Z*K*J'^ _�Z
_____________________________________________________________________

(20) !#"B9'<�-*/'-*O�? 8�, ( +U, -BC�? <'/'>B-*/'-*0'/*1�&'243'"B, 6�7T8�9*:*;�&*, 6�8�6�7 )2)(1(),( −−= yxyxf

<�;*:*2`"'<�>I, 6':#<�( &*? -*@�1T<�-*9T-'&*+ Q ( , "'?Y"'<�>I, ? 7L"*:�? 8�>*, 6�, ( 7 11 ≤−x 0�"'? 12 ≤−y 3'(L, 6':
"'/*/'"'O�1B, 2�:B3'( , "�$*/*6�, a�: ux =−1 0�"'? vy =− 2 ZPb�@�( C�? ;�8�, (T0�;�)*(.c�-'&';B, ? 7I<�( &*? -*@�N 7
-*/'-*0'/*1�&'2U8�6�7 Z
������� �������� 
0

_____________________________________________________________________
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(21) ���������������! "�# $ %&# ��������'���(&)�*,+���# -&./"���0�1�)�# -&"&-&. 





+

=
yx

y
yxf exp),( ��1�0�*2����3

# -�04��$ )� ��5!(6�����7��$ )� '���$ % $ # �� 8����39# ����.�:�$ #  '���;�.�-<+� 1�=!��0�$ .�'��� /#  .�$ ��:�$ % $ . 1=+ yx

'��� 2=+ yx +�$8# -?>���(&:�$  ��# ���@+�$ # ��"�5!-<+���#  "<+���; uyx =+ '��� uvy = .
ACB&D<E F!G<H�G<I
(3/2)(e-1)

_____________________________________________________________________

(22) ���J�����������! "�# $ %9# �J$�+�>���K�3�0L��$ )� ��5!(&.M�����J��$ )� '���$ % $ # �� 6����3J#  .N����)���>�����O!.
xpy 1

2 2= '��� xpy 2
2 2= ,  210 pp << '��� @#  .P����$ )�>�����O . 1axy = '��� 2axy = ,

210 aa << .
ACB&D<E F!G<H�G<I
Q )�-&"� +������� $ % "�# $2# ��0L+�$ # ��"�5!-<+���#  "<+�3 xyu = ,  xyv 2/2= '��� @# -�0R K! 3�# -�# �S# *�0
T ��'�*/>� ��0�U�0C��)� V ����"&U�0

),(

),(
/1

),(

),(

yxD

vuD

vuD

yxD = W�XY�C$�+�>���K�3�0C$ % 0��� 
3

)/ln()( 1212 ppaa −
.

_____________________________________________________________________

(23) ���?�����������! "�# $ %�# �?������'���(&)�*,+��?# -&. xyxyxf cos),( 3 += ��1�0�*M����3?# -�0���$ )� ��5!(
��������)�% V $ # �� �����3C#  .8��0� "&3�# -�# $ . 2/0 π≤≤ x '��� xy ≤≤0 .

_____________________________________________________________________

(24) ���������������! "�# $ %&# ��K! ����3�������'���(&)�*,+���# -&./"���0�1�)�# -�"�-&. yxyxf +=),( ��1�0�*M����3
# -�0C��$ )� ��5!(?�����?Z<)�1�"&"&$ # �� <����3�# ����./:�$ #  '���;�.8-<+� 1�=!��0�$ ./'��� <#  ./$ ��:�$ % $ . xy −= 4 '��� 

xy 26 −= .
ACB&D<E F!G<H�G<I
Q */)�% "�# $,# -�0���$ )� ��5!(9������'���(&)�*/"�-&.,"&$CK!;��9+� '�)�3�# $ )�$ .C+�$CZ<O )���0�# ��.[# -�0?$ ��:�$ % � 2=x

'��� �$ Z<��)&+�3�"�# $PK! ��K���5! '�O .7������'���-&)�U/"&$  . W[\]#  +�(R# ���RV -�# ��;�+�$ 0����^������'���-&)�U,+���# ��.
$ % 0��� �_�`�a `&W
_____________________________________________________________________

(25) ���������������! "�# $ %Y+�$,K! ����(@������'���(&)�*/"�-@��3��!'���.8# ���?"�# $ )�$ ��;���������$ )� '���$ % $ # �� <����3
# ��$ ��% ��$ K��<b 0=x , 0=y , 0=z '��� 1=++ zyx .
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������� �������� 
!#"%$�& ' ()' *%' + ,.-)/10 ,.-%& ' & ()2�' 3�()"54)'76�")(.8�9�0 :;& -<$�=�4)' + -<> ? @ A)@ A.B @C> A)@ ? @ A.B @�> A.@ A)@ ? BD6�-)/
> A)@ A)@ A.B E�F5G)2�$�=H& ".8H> I�' (./ ".J�KL".M)".6)M.K�()NO$�=�: BP' + ,.-)/�& (.+ Q�N�,."1I�".8D$�J�=�4)-)& + R ' & -)/�-)I�*1& ".8�:
S ' & / 6�".T�:�=�4./ 2�U�"�,.' :�6�-)/�& =),�' 8 S ' + -

1=+ yx
E.!#"�R =�& ".T�4)' ,."V' + ,.-)/P? W X�E

_____________________________________________________________________

(26) Y -ZG)()' S ' +C& "[6�0 ,�& ()"<4)2�R -�:L& =�:;"�4)".Q�' ,.".T�:LI�' (./ ".J�K�:;> 3�=�M�EO=%I)8)6.,.*.& =�& -%' + ,.-)/
$�& - S ' (.K�B\I�".81")(.+ R ' & -)/�-)I�*�& / :P-.,�/ $�*.& =�& ' :

0≥x , 0≥y
6�-)/ 222 ayx ≤+ .

������� �������� 
(4a/(3

I)B @)]
a/(3

I)B B
_____________________________________________________________________

(27) Y -^' U�' & -�$�& ' +_Q�/ -[I�"./ ' :1& / 4)0 :1& =�:HI�-�()-�4)0 & ()".8 0>k
$�8)Q�6)M.+ ,.".8.,7& -[I�-�()-)6�2)& N

Q�' ,�/ 6�' 8�4)0 ,.-1".M)".6)M.=�()`a4)-)& -�b

> -)B#!\=�:P$�8.,.2�(.& =�$�=�:
kyx )(

1
22 +

I�2.,.N[-)I�*�& "�,�3�+ $�6�"
122 ≤+ yx .

> G.B#!\=�:P$�8.,.2�(.& =�$�=�:
kyx )(

1
22 +

I�2.,.N[-)I�*�& =),CI�' (./ ".J�K
122 ≥+ yx .

> Q�B#!\=�:P$�8.,.2�(.& =�$�=�:
kyx )1(

1
22 −−

I�2.,.N[-)I�*�& "�,�3�+ $�6�"
122 ≤+ yx .

������� �������� 

> -)BDQ�/ -
1<k
$�8)Q�6)M.+ ,.' /1$�& "

k−1
π > G.BDQ�/ -

1>k
$�8)Q�6)M.+ ,.' /1$�& "

1−k

π > Q�BHQ�/ -
1<k

$�8)Q�6)M.+ ,.' /�$�& "
k−1

π

cDd�e f�g#d�e h�i�j�k.l�d�e i�m\n Q�/ -V& =H$�T)Q�6)M./ $�=1Q�' ,�/ 6�' 8�4)0 ,.N�,�".M)".6)M.=�()Na4)2)& N�,�b
o\'p6�2 S 'pI�' (.+ I)& NO$�=qQ�' ,�/ 6�' 8�4)0 ,.".8r".M)".6)M.=�()`a4)-)& "):

∫∫
D

dxdyyxf ),(
-.,s8)I�2�(.J�' /

),(),( yxfyx ≥φ & *.& '.b
t ,�$�8)Q�6)M.+ ,.' /�& "

∫∫
D

dxdyyx ),(φ  ⇒ $�8)Q�6)M.+ ,.' /�6�-)/�& "
∫∫
D

dxdyyxf ),( .

t ,�3�'_$�8)Q�6)M.+ ,.' /�& "
∫∫
D

dxdyyxf ),(   ⇒ 3�'^$�8)Q�6)M.+ ,.' /�6�-)/�& "
∫∫
D

dxdyyx ),(φ .
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(28) ����� ��� � ����� � ���! "��#%$�&%'!�  !� (�� )��%&�*!'%)!#�+!)"$��  �( &�� #�,!-  !)�)!'%)!&%'!.�/%01,%�32

∫∫ +
D

dxdy
yx

xy

)1(

sin
22

*!4�)!# D � �  !�%(156,!5873/%�%$%,%-  �584�� /!( )!9�.84�)!#8)%/!� : � � �%(;�%4�*<� ( =>�! �( ��*!� 5�� � =�2 1≥x &��%(
10 ≤≤ y .

?"@�A3B C�D3E�D3F
G /!5���( ,%)!4�)!( � � ��� �H� );&�/!( � .�/!( )"��I%$�&�/!( ��5�=J,%�

)1(

1
),(

22 yx
yx

+
=φ .

∫∫
D

dxdyyx ),(φ KL4%M N�O

_____________________________________________________________________

(29) ���P#%4�)!'%)!$�( ��� � �1� )<$��  �( &�� #�,!-  !)P)!'%)!&%'!.�/%01,%�32 ∫∫ +−+
D

yx dxdyeyx )()( *!4�)!# D 5

4�� /!( )!9�.�4�)!#�)%/!� : � � �%(��%4�*"� ( =Q�! �( ��*!� 5�� � = 0≥x &��%( 0≥y .
?"@�A3B C�D3E�D3F
R 4�)!'%)!$�� ��� �S� )T)!'%)!&%'!.�/%01,%�T� 5�=S��#! !U�/!� 5���5�=S��� 5% V�%&�)!'%)!#�+�� �T� 0� V73/%�%$%,%-  !0� 
4�� /!( )!9�W� X4�)!#8)%/!� : )� �� �%("�%4�*<� ( =>�! �( ��*!� 5�� � = nx ≤≤0 &��%( ny ≤≤0 OHY3� 56��#! !- 9�� ( �
#%4�)!'%)!$�� ��� �H� )�*%/�( )�*!� �! ∞→n O�Z14�)!� - '%� �3,%�32�[
_____________________________________________________________________

(30) ���\#%4�)!'%)!$�( ��� � �Q� )]$��  �( &�� #�,!-  !)\)!'%)!&%'!.�/%01,%� ∫∫
D

dxdy
x

y *!4�)!# D 5<)%/%+!)!$�W� �( �

4�� /!( )!9�. ]1,0[]1,0[ × .
?"@�A3B C�D3E�D3F
R 4�)!'%)!$�� ��� �1� )^)!'%)!&%'!.�/%01,%�^4�U! !08�%4�*�� 5% �4�� /!( )!9�. ]1,0[]1,/1[ ×n &��%(_��� 5>��#! !- 9�� ( �L� )
*%/!( )�*!� �! ∞→n O�Z14�)!� - '%� �3,%�323`�O
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6. 
����� ������� ���"!#�"$%��&('*)#+,)

(1) -�.0/21�3542356�7 8�9 : ;<9 309 =�7 1242>?354235@245AB=2CED2.?9 FBGH8�/5I5J�=59 FB8�FKG
3)1(),,( −+++= zyxzyxf 8�9 F2IL8�9 : =2: JM1�: =57 35N�AO1�35/QPR=2J�8B8B: 9 .27S.21�>M9 .O: 12; 1�: T�.

0=x , 0=y , 0=z @�.27 1=++ zyx .
U#VBWRX Y�ZR[�ZR\
] 8�9 : =2: J^1�: =57 35N�A_32=�; ` : 9 .27a.21�>b9 7 Gc.5I�7 8B>59 F�9 : G 10 ≤≤ x , xy −≤≤ 10 @�.27

yxz −−≤≤ 10 d�ef:"T�7 .�T�35N�7 @2Ag354235@245AB=2C,8�F*1�=235@2h2129 : 7
16

5

2

2ln − .

_____________________________________________________________________

(2) -�.*/21�3542356�7 8�9 : ;�D5:"9 =�7 1245Ai354235@245AB=2C,8�Fi3*>56�@�32G 9 35/g8�9 : =2: 35hg1�35/g1�: =�7 @242: ; : 9 .27R.21�>
9 7 G : 127 PRJ5I5: 7 : G 224 yxz −−= @�.27 0=z .
U#VBWRX Y�ZR[�ZR\
j 4242J�k 9 :O8B:M@2/2457 I5T�=57 @�l GL8�/5I�9 : 9 .262D2l I5: GL351�>59 :M9 3a8�9 : =2: >m1�35/n32=5; ` : 9 .27o.21�>�9 7 G

422 ≤+ yx @�.27 2240 yxz −−≤≤ pq: @�PR=2J�` : 9 .27�.21�>r9 7 Gs8�N�l 8B: 7 G 20 ≤≤ r ,

πθ 20 ≤≤ @�.27 240 rz −≤≤ d j 1�359 l 42: 8RD2.Rt2u�1
_____________________________________________________________________

(3) -�.(/21�3542356�7 8�9 : ;%D5:o9 =�7 1245AM354235@245AB=2C,8�FM3(>56�@�32Gv9 35/L8�9 : =2: 35h(1�35/L1�: =�7 l N�: 9 .27
.5I5JKD2: 8K.*8�9 7 G : 127 PRJ5I5: 7 : G 228 yxz −−= @�.27 22 3yxz += .
U#VBWRX Y�ZR[�ZR\
j 1B>�9 7 G,T�h�3*: 127 PRJ5I5: 7 : G,.21�.242: ; PR3�I�9 .�G,9 3 z, w2=5; 8�@�35/KD2:�>59 7R357RT�h�3g: 127 PRJ5I5: 7 : G,9 l�D�I53�I�9 .27
8�9 F2Iol 4542: 7 xyF 42 22 =+ yx d ] 1�: =57 35N�Az354235@245AB=2C,8�FBG%32=5; ` : 9 .27�.21�>�9 7 G%.5I�7 8B>59 F�9 : G�t

22 ≤≤− x , 
2

4

2

4 22 x
y

x −≤≤−− @�.27 2222 83 yxzyx −−≤≤+ d�{R9 3v9 : 42: /59 .2; 3
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������� ����� ����� ��� !�"�� #���!�# $&%�')(���� ��* +,��%&(���-�� *.� $�/0� /�� � !���� "�-�� ��-&$ tx sin2= .
1 �&� � 2 #�* -,(��,3 28π

(4) 4 �65���� #�� 7�� -�� * 8��6� 7�!���9)� � 5:-�� * %�* � ;<��� 5<-���$,(���� 8 = * � ���>�����6� $?-&+,��8 %�� a=ρ !����
� ��/@!�'>/ � b=φ A � �B-���2 -&* � 9C� / ��+,2 %���/�� ���B-&*D-&+,��� % � !�2 9C-�5 /�� * � ��7�(�2 / * 9 E F
GIH&J,K L�M,N�M,O
P �Q-�� * %�* �R��* %�� 7�%�"�+,* � ���6�����R� � 9S-���2 -&* � 9S-&*T-&+,��� % � !�2 9U-�5 /�� * � ��7�(�2 / * 9�3 a≤≤ ρ0 ,

πθ 20 ≤≤ , b≤≤ φ0 F P �V����� � 2 #�* -,(��W* 8 / ���
3

)cos1(2 3 ba −π
.

_____________________________________________________________________

(5) 4 �<5���� #�� 7�� -�� * 8�� �<� %�� ��#��:� #�� !�# X&%�Y)(��:� $&9 2/3222 )exp(),,( zyxzyxf ++= -�� $
(���/ ����� ��8 �W-&+Z��8 %��6(�*[!�2 /�� %��I� $�/I��% ��XW� Y>/I��\���/ Y>/�F
GIH&J,K L�M,N�M,O
] % $&-�� (�� ��� � * 8 -�� *D-&+,��� % � !�2 9C-�5 /�� * � ��7�(�2 / * 9 F P �I����� � 2 #�* -,(��W* 8 / ��� )1(

3

4 −e
π

.

_____________________________________________________________________

(6) 4 �R5���� #�� 7�� -�� * 8^$_(�"�= �Q� $&9`!�Y>/�� !�X&9S-�� * %�* "�9`��* % � � ��X&9`��� 5a��% 8 = * � ���6�����R� $�/
� /�� -&� � $�� � 122 ≤≤+ zyx � � � /b$c-�5 / "�% � $&-&$d��5�! / � � $�� �&9e* 8 / ���

)1(),,( 22 yxzyxf ++= .
GIH&J,K L�M,N�M,O
] % $&-�� (�� ��� � * 8 -�� *[!�5�# � / ��% � !�2 9C-�5 /�� * � ��7�(�2 / * 9 F P �V����� � 2 #�* -,(��W* 8 / ������f gBF
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(1) ;(<>=@?�ACB@ACDFE G�H I J�H A>I ?@E K�<-LC?@M@BCE A>ACB@ACK@BCNPO@Q�L@<>H RPSTG�=CUCV�OCH RPG�R-S zxzyxf −=),,(

G�H A&H W@XFA&H RPS5Y BCE K�<�S ),sin,(cos)(: ttttrc =
Z <@?�W&H A(G�R[L@I J A(\ ] ^ _C^ _C`5L@Y a
OCEP\ _@^ ] ^ ?@b c@` d

e&fPg[h iFj[k�j[l







−

8
12

2π

_____________________________________________________________________

(2) ;(<�=@?�ACB@ACDFE G�H I JmH A�I ?@E K�<-LC?@M@BCE A>ACB@ACK@BCNPO@Q�L@<>H RPSTG�=CUCV�OCH RPG�R-S xyxyxf += 3),(

G�H A&H W@XFA&H RPSK�<-LC?@M@BCRPS 2xy = L@I�V@K�O@<$\ _@^ _C`[K�<@E-\ c�^ n@` d
e&fPg[h iFj[k�j[l
o K�p[O@V�G�H I&?�<�O@<-L@I H OCE K�V/H R@UTKP<-LC?@M@BCR ),()(: 2tttrc =

Z
, ]2,0[∈t d[q�A/<@?�ACH Y B@I G[L@<rI J UC<@E

60

173911+

_____________________________________________________________________

(3) ;(<$=@?�ACB@ACDFE G�H I JPH A$I ?@E K�<-LC?@M@BCE A$ACB@ACK@BCNPO@Q�L@<!H RPS�G�=CUCV�OCH RPG�R-S
yx

yxf
−

= 1
),( G�H A

I =�s
M@D
O@<-LPL@A&H
LCN[L@<TL@I�V@K�O@<$\ _@^ t c@`1K�<@EP\ n�^ _C` de&fPg[h iFj[k�j[l
o K�p[O@V�G�H Iu?�<�O@<-L@I H OCE K�VvH AwI =�s
M@D
O@<-LPL@AvH
LCN[L@< 





 −= 2

2
,)(:

t
ttrc

Z
, ]4,0[∈t .

x ?PACH Y B@I G[L@<[y 2ln5 .

_____________________________________________________________________

(4) ;(<{z@O@I sCI J>R|LCY G�R{H E LCN{H RPS9G�=CUCV�OCH RPG�RPS 2),( yxyxf += K�<@H V}LCN�K�A@S~H AC=
I =�s
M@D
O@<-LPL@AC=(H
LCN[L@<@H A@S�L@I�V@K�O@<$\ _@^ _C`1K�<@E-\ ] ^ ] `1K�<@E-GPI5?�ACE A(G�R[L@I J A*?�I H =@a
<@J UCI H <@EP<@=@H N[d
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�������  "!�#�!�$
%�&�'�(*)�+�, -/.�0�(*021*- , (43 &�)5, 65- 7�8
9*:
(*021�1*6;,
14<�1*0

),()(: tttrc =
=

, ]1,0[∈t >@? 1*A +�BC, 3 14<
- D E40*3�F4G H >JI 94E46
E
, 0�KL, B*EC- M D +�NO+�B 6/52 =+ tt P (4D +�&�64721*-;Q4, 3R, 6S+�B�1*- D 6S+*, 6S64.�64D 6

.�- , 7*T
0*D E4- , 0*32- D E40*3





 +−+−
2

3/131
,

2

3/131
.

_____________________________________________________________________

(5) U 0V7*.�64W*64:"3 +�, - DXBY1*)�Z 0V&�0*3X, 6[&�A E
, (*6\1*)�Z 0�K], B�K]&�021*.*9*W4B�K
)sin,0,cos()(: tatatrc =

=
, ]2/,0[ π∈t

Q4, 04E^BX+�74E4)�(4, B�+�B_.*7*&*E4Q4, B�, 0�K`- D E40*3
2),,( xzzyxf = .

�������  "!�#�!�$

? 1*)�Z 0a- D E40*3 3/4a
&�0*3�&�A E
, (*6/1*)�Z 0�K, 6b+�B�1*- D 6

)4/3  ,0  ,16/3( aaπ

_____________________________________________________________________

(6) U 0c7*.�64W*64:"3 +�, - Dd, 6c- .*3 &�0214.*9*W43 6c64W*64&*W4<�(*Nd1*0c, B�K
zy

yx
zyxf

+
+=),,(

.�)4E4Ne+�, B*E

&�0214.*9*W4B
),

3

2
,()(: 2/3 ttttrc =

=
, ]2,1[∈t .

�������  "!�#�!�$

3216 −

_____________________________________________________________________

(7) U 0f7*.�64W*64:"3 +�, - DO, 6f- .*3 &�0214.*9*W43 6f64W*64&*W4<�(*Nd1*0f, B�K/+�74E4)�(4, B�+�B2K 22),( yxyxf +=
.�)4E4NC+�-O&*9*&*W*6/1*-O&�A E
, (*6�, B*E�0�(4T"<a, NE�0�M"Q
E4NER&�0*320*&*, D E40

a.
�������  "!�#�!�$

32 aπ

_____________________________________________________________________

(8) U 0b7*.�64W*64:"3 +�, - D�, 6b- .*3 &�0214.*9*W43 6b64W*64&*W4<�(*Nd1*0b, 647ag"3 04E
7�+�1*0*, 3 &�649b.�- g"D 647

),,(),,( yxzxyzyxF −=
=
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���������� !"�$#�%'&"�"(")�!+*,��-�.+%"��-� / )"/ 0  %"12%"��34 %+56(�-7/ .�86("9
:"%'&;&"%7 
&�<=&"%" %7>@?A#�%"1?CB
3���-�.,>ED=F G H I"H I�J H,?CD=F I"H G H I�JK#�%"1;B=D=F I"H G H G J L
MON;P=Q R6S=T�S=U
V #�W=:"���� /4��%�:"%'&"/  :�1 #��X %Y/ .�8
("9
:"%'&;&"%X 
&�<=&"%" %X>@?Z�C[ )0,1,()(:1 tttrc −=

\
, 11 =t ,

02 =t #�%"1]?CB��C[ ),1,0()(:2 ttrc =
\

, 01 =t , 12 =t L^O:"-"�;8�_ �� /4 %Y56(�-`/ �"1 #�%'&��"(")�1 %
-�)"-�#")�!;:"a@&"%" 6%'L
>@��-� _ )"/ �=&"%=b
c�d�e f
_____________________________________________________________________

(9) g %,."��-�)"-�961 �� / 0� -,/ �"1 #�%'&��"(")�1 -,-�)"-�#")�<;:"�@&"%, -�.h561 %��
.��=&"%" 1 #�-�(,��/ 560 -�.







=

yxxy
yxF

22

1
,

1
),(

\

�������X�� !"�E#�%'&"�"(")�! )1,()(: tttrc +=
\ %"��3 )2,1( _ �C[ )5,2( .

MON;P=Q R6S=T�S=U

ln(8/5)

_____________________________________________________________________

(10) g %$."��-�)"-�961 �� / 0' -i_ :�9
-h��-�.i��%�:"�"9
/ 1K -h��/ 560 -i56.����'&"/ �� ),,(),,( zyxzyxF =
\ 961 %

��%h#"1 �
<;�;/ 1=_ ��%$�;�@&"%" 0 561 -,#�%" �4&�<�#�-"[2 !;[2��%�:"%;j"-")�<;[ 2xy = , 0=z %"��3 1−=x &"_ k
:�1

2=x .
MON;P=Q R6S=T�S=U
l _  -�.'&"/ tx = L
>@��-� _ )"/ �=&"%=b�m
_____________________________________________________________________

(11) g %4."��-�)"-�961 �� / 0K -4_ :�9
-$��-�.4��%�:"�"9
/ 1� -$��/ 560 -456.����'&"/ �� ),,(),,( xzyzxyzyxF =
\

3� %��+&"/  %" -��"0 n / 1 -7��!=&"/ 0 -7/ W=%�:;&"-�96<;[E -�.o%"��37 -+��!=&"/ 0 -7F p G H G H p G J@�� -+F G H G H G J@#�%" �
&�<�#�-"[ !;[#�%'&"�"(")�!'[ ),,()(: 32 ttttrc =

\
.

MON;P=Q R6S=T�S=U

10/7

_____________________________________________________________________
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(12) �������� "!� "#%$ &�' ( )*'  �+ ,"#
 ��� "������,�-�#
( $.'  ���( /%)  �/%�"0"-*1�( 20 ),,(),,( xyzeezyxF zx=
3

4 ' �"051�( ' ��'  "��) 6 ( $�'  5&�7.1�( )  5( 8.��,91� "#%:9;<' 79;=��� 4 '  ?>A@.B C D E�D E"FA&�'  ?GH@.B E�D C D C FAB ��FJI���' -
1":�I� �;H'  "�K( ��L
M�#
,��*191� "��'
1":.1���'  �;H>AGNI���$OB P"FI���' -51":�I� �;H' 79;HI��*1"��M�!�79;H�� "�K �,") 6 ( ' ��$
&9�"0<'  91":Q' 20=( ��$ 8.�"0"( $ R0 zy = I���$ 22 22 =++ zyx .
S=T9U.V W%X.Y�X.Z
B ��FO[\����,��*1�( ' ,"$ I�:�( ] ) &92H&�7Q' 79;^( ��L"( ) ��;^( ) 0"��$ ),,1()( ttttr −=

3 I���$9'  =+ ,"#
 5C _ C `*a
B P"FO[\����,��*1�( ' ,"$ I�:�( ] ) &92H&�7Q' 79;I��*1"��M�!"7*;^( ) 0"��$ ),,1()( 2 ttttr −=

3 I���$9'  �+ ,"#
 <`�_ C b9a
_____________________________________________________________________

(13) ���c/
( ) ]%( ' ( 4 ' $d'  e( ��$ I��*1"��M�!"$  e "!� "I�!":9,�2A1��c'  "�f/%$ �"0
��&.1���' $ I� "Mc��( /%)  "�







+

−
+

=
2222

   ,),(
yx

x

yx

y
yxF

3 ( ) 0"��$f�"0"( ]%-�,"' 7�'  g/
, 4 1� "�*aihO�"0j( ����!":9L"( ��&�79D

���� "!� "#%) &�' (?'  k "!� "I�!":9,�2A1��lB 1�(?'  
0m' M��� n'  "�l( ��$ I��*1"��M�!"$  "�N "!� "I�!"79,�RA1���'  �; FQ��-�0"2
&�'  �' 4 ]% �'  "��I�M�I�!� "� 122 =+ yx ��� 4 ><@.B C D E"F^+ 2H;HGH@.B E�D C FI���$.��-"0"2N&�'  �( ��L
M�#
,��*191� 
'
1":.1���>AG<a
h.' 7�&��"0"+ o
( $ ��D�P�,�( ) ' (^' 7�0=&��"0"-�,"' 79&�7 ),,( zyxf ' 79;^ "�� ") ��;^7�I�!") &�7K( ) 0"��$*'  
/
( /
 91�+ 0" n/%$ ��0
��&.1���' $ I 4 ��( /%)  mI���$J���� "!� "#%) &�' (K' �n��,� "7�#
 "M*1�( 0"�k "!� "I�!"79,�RA1���' �\1 4 0" 
��� 4 ' �Q&�7.1�( ) ��>NI���$9G<a
S=T9U.V W%X.Y�X.Z
p �q/%M� r "!� "I�!"79,�RA1���' �q( ) 0"��$s) &9�f1�(ut���_ `*al[j6 7�'  "M*1�( 0
7c&��"0"-�,"' 79&�7c( ) 0"��$d7

)/arctan(),,( yxzyxf = B v w x y v z�@*'  �]%( 8*F a
_____________________________________________________________________

(14) ���f/
( $ o%' ( ) 4 ' ${'  e( ��$ I��*1"��M�!"$  c "!� "I�!":9,�2A1��f'  "�|/%$ �"0
��&.1���' $ I� "Mf��( /%)  "�
)36,6(),,( 2232 xyyxyxyzyxF −−=

3 ( ) 0"��$5�"0"( ]%-�,"' 7�'  {'  "�}/
, 4 1� "�~�� "�}( 0"R0"( $?' �
&�7.1�( ) ��>A@.B%C D `�FOI���$9GH@.B ��D ��FOI���$*&�' 7�&��"0"+ o
( $ �=0"������ "!� "#%$ &�' ( )97Q' $ 1":Q'  "�9a
S=T9U.V W%X.Y�X.Z
� $ �k'  
0m���� "!� "#%$ &.1 4 L"( 2H,� "M*1�(? "�� "$  
0"/%:��� "' (5/
, 4 1� k��� 4 >i1�+ o
,"$<G<a p  k6 7�'  "M*1�( 0" 
( ) 0"��$9`����9a
_____________________________________________________________________
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(15) �������� "!� "#%$ &�' ( )*'  �( ��$ +��-,"��.�!"$  � "!� "+�!"/10�23,���'  "�54%$ �"6
��&7,���' $ +� ".���( 4%)  "�
),2(),,( 3332 yxyxzyxF +−=

8 ��9"6"2:&�'  
6;,� 
6"��4%$ ��)  <+�.�+�!� =,�(�+�> 6
' 0� <' ?�6<��0"@%/A' 26
��B%C
6"26D@
0"?1&�$ ,� "�� "$ E6
' �1F'  
6D' .��� G'  "�IH3J K%K L-M
NGO1P7Q R%S7T�S7U

2/3π

_____________________________________________________________________

(16) �������� "!� "#%$ &�' ( )1?V4%$ ��W7 �0�9 12 II − C"�� "�

∫ −−+=
1

22
1 )()(

c

dyyxdxyxI +���$ ∫ −−+=
2

22
2 )()(

c

dyyxdxyxI

( 6"E 1c ( ) 6"��$3'  X( ��Y
.�#
0��-,1,� X'
,"/7,��[Z3\^]_Z3`7a b�] b"cI+���$D\d`7a e ] e cI+���$ 2c '  f' C�B% f' ?1F
����0��1g� "!"/-F 2xy = ,�(^9�+�0���' ��Zh+���$1\DM
NGO1P7Q R%S7T�S7U
i ( 2d0�( ) &�' (j' ?�6_+�!�( $ &�' /k+��-,"��.�!"? c �� "�k���� "' ( !�( ) ' ��$[����Cl'  ' C�B% lZ3\ +���$h'  
( ��Y
.�#
0��-,1,� l'
,"/7,��m\dZ Monqp ?�'  ".-,�( 6
?r4%$ ��W7 �0�9s( ) 6"��$h) &�?�,�(t'  k( �"$ +��-,"��.�!"$  
 "!� "+�!"/10�23,��<�19"6"2:&�' ?�6 c '  ; "�� ")  <���� "!� "#%) p ( ' ��$u����C<'  
6v' .��� v'  "� Green &1�"6<4%$ ��!�C
 "!� "+�!"/10�23,��j�19"6"2r����Cw' ?�6w��( 0"$  "@%/x�� "�x �0") p ( ' ��$A����Cj' $ Fh&�@
> &1( $ F 10 ≤≤ x +���$

xyx ≤≤2 M"y� ����� "' > !�( &7,��I( ) 6"��$1z�e { |�M
_____________________________________________________________________

(17) �������� "!� "#%$ &�' ( )�'  � "!� "+�!"/10�23,���'  "�I4%$ �"6
��&7,���' $ +� ".���( 4%)  "�
)2sin,sin2cos(),,( 222 xx yexxeyxxyxyxzyxF −−+=

8

��9"6"2*&�' ?�6v+�!�( $ &�' /=+��-,"��.�!"?Xa �1&�' ( 0� �( $ 4%/1FG+��-,"��.�!�?�c3�� "�= �0") p ( ' ��$d����C;' ?�6;( B ) &12d&�?
3/23/23/2 ayx =+ .

NGO1P7Q R%S7T�S7U
} 0"?1&�$ ,� "�� "$ ( ) &�' (d'  
6D' .��� G'  "� Green. y� ����� "' > !�( &7,��I( ) 6"��$-b1M
_____________________________________________________________________

(18) ���X���� "!� "#%$ &�' ( )d'  X "!� "+�!"/10�23,��X'  "�[4%$ �"6
��&7,���' $ +� ".f��( 4%)  "� ),(),( 33 xyyxF −=
8

��9"6"2f&�' ?�6D��( 0") ,�( ' 0� G'  "��' ( ' 0���#
E6" "�v,�(d( B ) &12d&�? 1=+ yx .
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�������  "!�#�!�$
%�&(' ) ' *,+,-
./0&21�3"4�5,6,' 7 8 ) ' 6,9:6,;�<=' 9 >?) @�A0) 7 ) >

1=+ yx , 1=+− yx , 1=− yx ,

1=−− yx B�C ;�&,*,) 7D/06E@,;�&0F,&0-"9 1�' ) 7�' &G&0F,&0H,F0I�*,.J5,6K6,;�<G' &
/L' M,;�&G' &0@K) ;,9 H�6N50;,M,F09 &0@ B
O:;,F,P &
/E6,;,F0IQF0M�1�4R) 7 /06,94Q3
*0I�1�4Q' &0@K' M,;�&0@K' &0@

Green BNS ;,F,+Q3
.T*07 1�' )U' 4,/E;�) *09 &03"I
&0F,&0H,F0I�*,.T1�4N>V1�)XW"M�&L509 H�*,<0' ) *,) >H�6,9�;�+�*0' )XW"9 6�W
&03"9 H�+U&0F,&0H,F04�*,YJ5,6,' 6 B
S ;�&0' P F,) 1�5,6�Z0[ \

_____________________________________________________________________

(19) ] 1�' ._^K4R) ;,9 `�+0/0) 9 6K;�&0@Q&,*07 8 ) ' 6,9V6,;�<E' 4,/ yxz += 2 ;�+0/0.a6,;�<E' 4,/E&,*,A0&0-
Y/
9 6
;�) *09 &03"IEb_4K&0;�&07 6E&,*07 8 ) ' 6,9D6,;�<L' 9 >J1�3
P 1�) 9 >

10 ≤≤ x
H�6,9

11 ≤≤− y B�c 6E@,;�&0F,&0-"9 1�' ) 7
' &d) ;,9 `�60/0) 9 6,H�<d&0F,&0H,F0I�*,.J5,6d' 4�>

xzyxf =),,(
;�+0/0.e1�' 4,/�) ;,9 `�+0/0) 9 6L^ B

�������  "!�#�!�$

3

2
6 −

_____________________________________________________________________

(20) c 6Lf,*,) A0) 7N' &d)
5,f,6�W
<
/�' &0@U;�6�*,6�f�&0F,&,) 9 W
&0M�> 22 yxz += ;�&0@Lf,*07 1�H�) ' 6,9�50P 1�6G1�' &
/
H,M,F09 /0W
*,& 222 ayx =+ .
�������  "!�#�!�$

gJ;�&0F,&0-"7 1�' )E' &e) ;,9 `�60/0) 9 6,H�<e&0F,&0H,F0I�*,.J5,6h6,;�<e' 4i1�3
P 1�4
∫∫ 







∂
∂+







∂
∂+

D

dxdy
x

z

x

z
22

1

<0;�&0@j4kbl) 7 /06,9e&jW"7 1�H�&,> 222 ayx ≤+ BEC )_6,F0F,6,-"I?1�)_;�&0F09 H�P >a1�@0/
' ) ' 6,-,5,P /0) >

;�*,&0H,M,;,' ) 9 ( )1)41(
6

2 −+ a
π

.

_____________________________________________________________________

(21) ] 1�' .h^d4L) ;,9 `�+0/0) 9 6U' &0@U4�509 1�`�6,9 *07 &0@ 222 yxaz −−= B
c 6d@,;�&0F,&0-"9 1�' ) 7

' &d) ;,9 `�60/0) 9 6,H�<d&0F,&0H,F0I�*,.J5,6d' 4�> 222),( yxayxf −−= ;�+0/0.e1�' 4,/
S.
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�������  "!�#�!�$
%'&�( )+* ,+-"./,+01,+210+.�)1354�6�78( 9 :+;1*<,>="9 4�2�,17 222 ayx ≤+ ?A@ (B;10+01;1C"./4�(B&�,+0+* 2�D 7
4�E+:
F ( F ;1C1G1D :+( 7&�;19 )
:+,+EHG1(I;1&�,+F D 01( 4�G1; 3aπ .

_____________________________________________________________________

(22) J ;LK1)1( M+( 9HF ,N(
G1K1;�=
O
:�F ,+EP&�;�)1;�K�,+01,1( * =
,+Q�7 )(2 22 yxz +−= &�,+ERK1)+9 4�2�( F ;1*�&�)1,17
F ;PM+( F * 2�S

z.
�������  "!�#�!�$
T U+&1V U

_____________________________________________________________________

(23) J ;WE1&�,+01,+C"* 4�F ( 9�F ,A( &1* X�;+:+( * ;12�OA,+01,+210+.�)13YG1;AF 6�7�4�E+:+S�)+F 6H4�6�7 22),( yxyxf +=
&�S+:+384�F 61:A( &1* X�S+:+( * ;

S
F ,+EZ2�[:+,+E\G1(P( ] 9 4�354�6

)(3 222 yxz += &�,+EA&�( )+* 01;HG1K1S+:+( F ;1*
;+:+SHG1( 4H;P4�F ;P( &19 &�( =
;

0=z
2�;1*

3=z .
�������  "!�#�!�$

%^( ] 9 4�354�6LF 6�75=
( =
,�G1D :
6�7I( &1* X�S+:+( * ;�7I( 9 :+;1*
)(3 22 yxz += ?1@ (_( X�;�)�G1,+C".RF ,+EPF Q1&�,+E

E1&�,+01,+C"9 ` ,+EHG1(5F ,N="* &101ON,+01,+210+.�)13YG1;N&�S1:+3\;1&�O�F 61:_&�( )+* ,+-".
322 ≤+ yx .

a &�,+F D 01( 4�G1;�b+c+&

_____________________________________________________________________

(24) J ;NE1&�,+01,+C"* 4�F ( 9�F ,N(
G1K1;�=
O
:_F 6�7d( &1* X�S+:+( * ;�7F ,+ENF O1)1,+E

( )uavuabvuabvu cos,sin)sin(,cos)sin(),( ++=Φe
O+&�,+E π2,0 <≤ vu .
�������  "!�#�!�$

ab24π

_____________________________________________________________________

(25) J ;NE1&�,+01,+C"* 4�F ( 9�F ,N( &1* X�;+:+( * ;12�ON,+01,+210+.�)13YG1;NF ,+EP="* ;+:
E�4�G1;1F * 2�,+QN&�( ="9 ,+E

)4,,2(),,( 2zyzxzzyxF −=e
&�S+:+3f4�F 61:R( &1* X�S+:+( * ;

S
F ,+EW21Q�K1,+EW&�,+EA,1)+9 ` ( F ;1*;1&�OWF ;A( &19 &�( =
;

0=x , 2=x , 0=y ,

2=y , 0=z , 2=z .
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�������  "!�#�!�$
%�&('�)�* +-,(.�,(* / 0 )�1 /21 ,�3(/ 42&('�+-565-.�7(8-9(* )�'�:1 ,(;6<>= ?�@ @ A
BC.�,(1 D 9-/ )�+-5�E(F G�H
_____________________________________________________________________

(26) I 5J;-.�,(9-,(K"* )�1 / 0�1 ,J/ .-* L�5(M(/ * 5-8�7J,(9-,(8-9(N�&-OC+-5J1 ,(;6P"* 5(M
;�)�+-5-1 * 8�,(QJ.�/ P"0 ,(;

),,(),,( 22 yyxxyzyxF =
R

)�1 '-MJ/ .-* L�S(M(/ * 5UT61 ,(;V8-;-9(0 M(P
&-,(;
122 =+ yx
.�,(;UL�&-S�)�)�/ 1 5-*W5-.�761 5U/ .-0 .�/ P
5

1=z
8�5-*

1−=z
+-5�X 0W+-/21 ,
;�:YP"Q�,JP"0 )�8�,(;�:YZ [-S�)�/ * : \

122 ≤+ yx
K"* 5

1±=z .
�������  "!�#�!�$
%�&('�)�* +-,(.�,(* / 0 )�1 /]1 ,^3(/ 42&('�+-5_5-.�7(8-9(* )�'�:`1 ,(;_<>= ?�@ @ A>a�* 5_1 '-M^1 &
* .-9(Nb,(9-,(8-9(N�&-O2)�'
+-/ 1 5-1 &-D c1 /2)�/28-;-9(* M(P
&(* 8�D :Y)�;(M
1 / 1 5-K-+-D M(/ : A
de1 * +(N61 ,(;J,(9-,(8-9('�&-4C+-5-1 ,-:Y/ 0 M(5-*�.fA
_____________________________________________________________________

(27) I 5g;-.�,(9-,(K"* )�1 / 0_1 ,g/ .-* L�5(M(/ * 5-8�7g,(9-,(8-9(N�&-OC+-5h1 ,(;iP"* 5(M
;�)�+-5-1 * 8�,(Qh.�/ P"0 ,(;

),,0(),,( zyzyxF =
R )�1 '-M�/ .-* L�S(M(/ * 5 224 yxz −−= .�&-,-:1 563(/ 1 * 8�S

z .
�������  "!�#�!�$
dj/ .-* L�S(M(/ * 5U,-&(0 X / 1 5-*�.�5�&-5f+-/ 1 &(* 8�S

)4,,( 22 vuvu −− A�k�5lP"Q�,U/ L�5-.-1 7�+-/ M(5lP"* 5(M
Q�)�+-5-1 5
/ 0 M(5-*

)2,0,1( u− 8�5-*
)2,1,0( v− Ak�,],(9-,(8-9(N�&-OC+-5m.�,(;m.�&-D .�/ *nM(5m;-.�,(9-,(K"0 )�,(;f+-/l1 / 9(* 8�S

/ 0 M(5-*C1 ,
∫∫ +−
D

dudvvu )4( 22 7(.�,(;m'poq/ 0 M(5-*�,mP"0 )�8�,-:
422 ≤+ vu
AYr]/`5-9(9-5-K"N^)�/

.�,(9(* 8�D :Y)�;(M
1 / 1 5-K-+-D M(/ :.�&-,(8-Q-.-1 / *Ys t(.fA
_____________________________________________________________________

(28) I 5J;-.�,(9-,(K"* )�1 / 0�1 ,J/ .-* L�5(M(/ * 5-8�7J,(9-,(8-9(N�&-OC+-5J1 ,(;6P"* 5(M
;�)�+-5-1 * 8�,(QJ.�/ P"0 ,(;

),,2(),,( 22 xzyxzxzyxF −−=
R

)�1 '-M�/ .-* L�S(M(/ * 5VTJ1 ,(;J8-Q�[-,(;
]1,0[]1,0[]1,0[ ×× .

�������  "!�#�!�$
uL�5�&�+-7-)�1 /21 ,J3(/ 42&('�+-565-.�7(8-9(* )�'�: A
B>.�,(1 D 9-/ )�+-5`s-s v t�A
_____________________________________________________________________

(29) I 5J;-.�,(9-,(K"* )�1 / 0�1 ,J/ .-* L�5(M(/ * 5-8�7J,(9-,(8-9(N�&-OC+-5J1 ,(;6P"* 5(M
;�)�+-5-1 * 8�,(QJ.�/ P"0 ,(;

),,(),,( xzyzxyzyxF =
R
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��� �����  �! "$#%�%� ! &(')� *%+)� � � ,�#�� -
,�*%+) �*%+."$,�#��/�/� � &�!$&� �0�� &(�  �1  �� -
& 0=x , 0=y ,  0=z

2 &�! 1=++ zyx .
354/6$7 8:9$;�9$<

1/8

_____________________________________________________________________

(30) = &>� "$&�,/?�0��/� � �@� *BA
� CD,%�$?�&B� *%+ Stokes E ! &F�%&>+� �*%G�* E 1 �/� � �H� *B�  �! 2 &I?% �J�G%! *
*%G�* 2 G%K/,�LM?�&N� *%+O-:! &%�
+��$?�&�� ! 2 *%JO �� -:1 *%+ ),1,(),,( 32 zyxzyxF =

P  �#%�%LQ��� *
� 2 J 2 G�*

222 ayx =+ R A%� LD,�C�
� &�ST�/&%�5�  �! "$#%�%� ! & S � *5�$?%! �/"$&�1 ,%! * 222 yxaz −−= .
354/6$7 8:9$;�9$<

8

6πa−
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