
����� � ���	
����
������ � ���������������� �������� � ��� ������ ! ��"�# ����
����$ � �������� �� ������� �� ��������� ��� �$����� � ������

M %���#� ���& ��� ����
OA

� ���$��� '(��� ����� !
ωOA ) * '����

A % B % C � � +�����
E

�����
AB

��������# �������� �#� �,�� ) - �� �$�
p = [0.1, 0.3, 0.5, 0.1]

������������$ ��������� ��',���� ����,��#
Mfr

��
����� �����$ �� �$� ��������#� � ������

O
�
D ) .��� ����������$

�������! ���'�� /
Ffr % ���� �#� ��$�� ����� �#� ) �����"��(�$ �������

�������� % �������� ��������,���� ������� � ��������! ������
M )0 123424 567879: 3;<1=1>724?@9:4 34?ABA9: C=1D91;2A E F

Na G ;A? A94HIAA J
Np

G ;A? 2KL4;2A J
Nfr G ;A? 2H49AK 3 <1?8597M J

NM G =1=49213 2H49AK
NOP QRSTU V WX W YZ[Z\]^_ ` aZbcZd^eZf_gh iZjg]^_gkl1m H4m n o n p n qAHA??137 nrs nF tpusovwpvJ xyyz n G {z| } n C; nxzz nE
~g�geg ����`�` �

O
A

B
D

C

E

�

-
M

45
◦

45◦

mA = 30
6>J

mB = 31
6>J

mC = 31
6>J

mE = 34
6>J

OA = 32
;= J

DB = 18
;= J

AB = 25
;= J

BC = 23
;= n

ωOA = 0.61

c

J
Ffr = 16 � J

Mfr = [38, 39, 40, 42]

~g�geg ���� `� ` �

O

A

B

D
C

E


	6M

30◦

45
◦

mA = 32
6>J

mB = 36
6>J

mC = 34
6>J

mE = 34
6>J

OA = 26
;= J

DB = 14
;= J

AB = 40
;= J

BC = 26
;= n

ωOA = 0.81

c

J
Ffr = 19 � J

Mfr = [43, 44, 45, 47]

~g�geg ����`� ` �
O

A

B

D

C

E

�

-M

45◦

60
◦

mA = 10
6>J

mB = 13
6>J

mC = 13
6>J

mE = 14
6>J

OA = 31
;= J

DB = 18
;= J

AB = 31
;= J

BC = 29
;= n

ωOA = 0.61

c

J
Ffr = 16 � J

Mfr = [18, 19, 20, 22]

~g�geg ���� `� ` �

O

A

B
D

C

E
�

-M 45◦

60
◦

mA = 17
6>J

mB = 20
6>J

mC = 18
6>J

mE = 18
6>J

OA = 31
;= J

DB = 12
;= J

AB = 31
;= J

BC = 23
;= n

ωOA = 0.61

c

J
Ffr = 25 � J

Mfr = [34, 35, 36, 38]

~g�geg ����`� ` �

O

A

B

D

C

E
�

-M 45◦

45
◦

mA = 18
6>J

mB = 21
6>J

mC = 20
6>J

mE = 19
6>J

OA = 32
;= J

DB = 12
;= J

AB = 32
;= J

BC = 26
;= n

ωOA = 0.61

c

J
Ffr = 39 � J

Mfr = [49, 50, 51, 53]

~g�geg ���� `� ` �

O

A

B

D
C

E


	6
M

45
◦

45◦

mA = 31
6>J

mB = 35
6>J

mC = 35
6>J

mE = 34
6>J

OA = 32
;= J

DB = 16
;= J

AB = 40
;= J

BC = 32
;= n

ωOA = 0.61

c

J
Ffr = 24 � J

Mfr = [47, 48, 49, 51]



~g�geg ����`�` �

O

A

B

D

C

E


	6
M

30◦

60◦

mA = 11
6>J

mB = 13
6>J

mC = 13
6>J

mE = 12
6>J

OA = 28
;= J

DB = 12
;= J

AB = 30
;= J

BC = 26
;= n

ωOA = 0.71

c

J
Ffr = 42 � J

Mfr = [45, 46, 47, 49]

~g�geg ���� `� ` �

O

A

B

D

C

E�

-M 30◦

45◦

mA = 3
6>J

mB = 6
6>J

mC = 7
6>J

mE = 4
6>J

OA = 26
;= J

DB = 12
;= J

AB = 26
;= J

BC = 32
;= n

ωOA = 0.81

c

J
Ffr = 24 � J

Mfr = [19, 20, 21, 23]

~g�geg ����`� ` �
O

A

B

D

C

E

�

-
M

45◦

45◦

mA = 12
6>J

mB = 13
6>J

mC = 15
6>J

mE = 16
6>J

OA = 32
;= J

DB = 18
;= J

AB = 25
;= J

BC = 29
;= n

ωOA = 0.61

c

J
Ffr = 30 � J

Mfr = [34, 35, 36, 38]

~g�geg ���� `�� ` �

O

A

B

D

C

E

�

-M

45◦

45
◦

mA = 31
6>J

mB = 34
6>J

mC = 35
6>J

mE = 33
6>J

OA = 32
;= J

DB = 14
;= J

AB = 32
;= J

BC = 32
;= n

ωOA = 0.61

c

J
Ffr = 40 � J

Mfr = [63, 64, 65, 67]

~g�geg ����`��` �

O

A

B
D

C

E


	6M

45◦

60
◦

mA = 18
6>J

mB = 22
6>J

mC = 19
6>J

mE = 19
6>J

OA = 30
;= J

DB = 81
;= J

AB = 40
;= J

BC = 23
;= n

ωOA = 0.71

c

J
Ffr = 42 � J

Mfr = [52, 53, 54, 56]

~g�geg ���� `�� ` �

O

A

B

D

C

E�

-M 45

◦

60
◦

mA = 22
6>J

mB = 25
6>J

mC = 26
6>J

mE = 23
6>J

OA = 30
;= J

DB = 12
;= J

AB = 30
;= J

BC = 32
;= n

ωOA = 0.71

c

J
Ffr = 29 � J

Mfr = [43, 44, 45, 47]

~g�geg ����`�� ` �

O
A

B
D

C

E

�

-
M

30◦

60◦

mA = 13
6>J

mB = 14
6>J

mC = 14
6>J

mE = 15
6>J

OA = 29
;= J

DB = 14
;= J

AB = 25
;= J

BC = 23
;= n

ωOA = 0.71

c

J
Ffr = 41 � J

Mfr = [46, 47, 48, 50]

~g�geg ���� `�� ` �
O

A

B

D

C

E


	6
M

45◦

60◦

mA = 10
6>J

mB = 12
6>J

mC = 12
6>J

mE = 14
6>J

OA = 30
;= J

DB = 18
;= J

AB = 30
;= J

BC = 26
;= n

ωOA = 0.71

c

J
Ffr = 33 � J

Mfr = [35, 36, 37, 39]



~g�geg ����`�� ` �

O

A

B

D

C

E


	6
M

45◦

60◦

mA = 11
6>J

mB = 13
6>J

mC = 14
6>J

mE = 12
6>J

OA = 30
;= J

DB = 12
;= J

AB = 34
;= J

BC = 29
;= n

ωOA = 0.71

c

J
Ffr = 26 � J

Mfr = [29, 30, 31, 33]

~g�geg ���� `�� ` �

O
A

B
D

C

E
�

-
M

30
◦

60
◦

mA = 32
6>J

mB = 33
6>J

mC = 33
6>J

mE = 35
6>J

OA = 19
;= J

DB = 16
;= J

AB = 25
;= J

BC = 23
;= n

ωOA = 1.11

c

J
Ffr = 23 � J

Mfr = [47, 48, 49, 51]

~g�geg ����`�� ` �

O
A

B

D

C

E
�

-
M

30
◦

60◦

mA = 31
6>J

mB = 32
6>J

mC = 34
6>J

mE = 34
6>J

OA = 28
;= J

DB = 16
;= J

AB = 25
;= J

BC = 29
;= n

ωOA = 0.71

c

J
Ffr = 27 � J

Mfr = [50, 51, 52, 54]

~g�geg ���� `�� ` �

O

A

B
D

C

E


	6
M

30◦

60◦

mA = 29
6>J

mB = 33
6>J

mC = 30
6>J

mE = 32
6>J

OA = 29
;= J

DB = 83
;= J

AB = 40
;= J

BC = 55
;= n

ωOA = 0.71

c

J
Ffr = 35 � J

Mfr = [56, 57, 58, 60]

~g�geg ����`�� ` �
O

A

B
D

C

E

�

-
M

30◦

30
◦

mA = 1
6>J

mB = 2
6>J

mC = 2
6>J

mE = 5
6>J

OA = 33
;= J

DB = 18
;= J

AB = 25
;= J

BC = 23
;= n

ωOA = 0.61

c

J
Ffr = 29 � J

Mfr = [22, 23, 24, 26]

~g�geg ���� `�� ` �

O

A

B
D

C

E

�

-M

45◦

60
◦

mA = 8
6>J

mB = 11
6>J

mC = 9
6>J

mE = 10
6>J

OA = 30
;= J

DB = 14
;= J

AB = 30
;= J

BC = 23
;= n

ωOA = 0.71

c

J
Ffr = 40 � J

Mfr = [40, 41, 42, 44]

~g�geg ����`��` �

O

A

B
D

C

E�

-M 30◦

60
◦

mA = 21
6>J

mB = 24
6>J

mC = 22
6>J

mE = 24
6>J

OA = 28
;= J

DB = 16
;= J

AB = 28
;= J

BC = 23
;= n

ωOA = 0.71

c

J
Ffr = 17 � J

Mfr = [30, 31, 32, 34]

~g�geg ���� `�� ` �

O

A

B

D

C

E�

-M 45◦

60◦

mA = 4
6>J

mB = 7
6>J

mC = 7
6>J

mE = 5
6>J

OA = 31
;= J

DB = 12
;= J

AB = 31
;= J

BC = 29
;= n

ωOA = 0.61

c

J
Ffr = 35 � J

Mfr = [31, 32, 33, 35]



~g�geg ����`�� ` �

O

A

B

D

C

E�

-M 45◦

60◦

mA = 14
6>J

mB = 17
6>J

mC = 17
6>J

mE = 15
6>J

OA = 31
;= J

DB = 12
;= J

AB = 31
;= J

BC = 29
;= n

ωOA = 0.61

c

J
Ffr = 36 � J

Mfr = [42, 43, 44, 46]

~g�geg ���� `�� ` �

O
A

B

D

C

E

�

-
M

45◦

60◦

mA = 15
6>J

mB = 16
6>J

mC = 18
6>J

mE = 17
6>J

OA = 15
;= J

DB = 14
;= J

AB = 25
;= J

BC = 29
;= n

ωOA = 1.31

c

J
Ffr = 27 � J

Mfr = [34, 35, 36, 38]

~g�geg ����`�� ` �

O
A

B
D

C

E

�

-
M

45◦

60
◦ mA = 2

6>J
mB = 3

6>J
mC = 3

6>J
mE = 5

6>J
OA = 15

;= J
DB = 16

;= J
AB = 25

;= J
BC = 23

;= n
ωOA = 1.31

c

J
Ffr = 22 � J

Mfr = [16, 17, 18, 20]

~g�geg ���� `�� ` �

O

A

B

D

C

E


	6
M

30◦

45◦

mA = 21
6>J

mB = 25
6>J

mC = 25
6>J

mE = 24
6>J

OA = 27
;= J

DB = 16
;= J

AB = 40
;= J

BC = 32
;= n

ωOA = 0.71

c

J
Ffr = 11 � J

Mfr = [24, 25, 26, 28]

~g�geg ����`�� ` �

O

A

B

D

C

E


	6M

30◦

60
◦

mA = 1
6>J

mB = 5
6>J

mC = 5
6>J

mE = 3
6>J

OA = 29
;= J

DB = 14
;= J

AB = 40
;= J

BC = 32
;= n

ωOA = 0.71

c

J
Ffr = 33 � J

Mfr = [26, 27, 28, 30]

~g�geg ���� `�� ` �

O

A

B

D

C

E�

-M 30

◦

45
◦

mA = 8
6>J

mB = 11
6>J

mC = 10
6>J

mE = 11
6>J

OA = 26
;= J

DB = 16
;= J

AB = 26
;= J

BC = 26
;= n

ωOA = 0.81

c

J
Ffr = 16 � J

Mfr = [16, 17, 18, 20]

~g�geg ����`�� ` �

O
A

B

D

C

E
�

-
M

30◦

60
◦

mA = 7
6>J

mB = 8
6>J

mC = 10
6>J

mE = 10
6>J

OA = 28
;= J

DB = 16
;= J

AB = 25
;= J

BC = 29
;= n

ωOA = 0.71

c

J
Ffr = 40 � J

Mfr = [39, 40, 41, 43]

~g�geg ���� `�� ` �

O
A

B
D

C

E

�

-
M

45◦

60◦

mA = 23
6>J

mB = 24
6>J

mC = 27
6>J

mE = 24
6>J

OA = 31
;= J

DB = 12
;= J

AB = 66
;= J

BC = 32
;= n

ωOA = 0.61

c

J
Ffr = 34 � J

Mfr = [49, 50, 51, 53]

�� ��



������ ������ � ���� ���� xx�¡¢£� �¤
¥

vA vB vC vE aA aB aC aE M µ(M) D(M)� y n�¦x y n�¦x y n�¦x y n�¦x y n��§ y nxx| y n��§ y n�¤¤ �x�{ n¦z¤ �xzy n{�§ � n�¦{x y nxyz y nxyz y nxyz y nxyz y n�¤¤ y n| �{ y n��{ y n�§§ |� n�x§ | �n�§| z nx|§
{ y n�z¤ y n�z¤ y n{xx y n�z¤ y n��x y nxyz �nyy� y n�§� �z� n§{y �z �nx¤¦ � n|z§| y n�z¤ y n�z¤ y n{xx y n�z¤ y n��x y n|¦{ �n¤yz y nx �¦ x¦� n� �� xz¦ n|�¤ �x n¦¤¦§ y n�¦x y n�¦x y n�¦x y n�{¤ y n��§ y nzy¦ y nz|x y n|§z {|| n¤¤{ {{¤ nxx¦ �{ n§�¦¤ y n�¦x y n�¦x y n�¦x y n�¦x y n��§ y nx§z y nyxy y n�zx x¤z n| �| x¤ �n§ �| ¦ ny¦y� y n�¦¤ y n�¦¤ y n��{ y n�¦¤ y n�{� y n{{� y ny{x y nx{§ �¦y nx|| �zx n§�� ��nxxxz y nxyz y n�xy y n�xy y n�xy y n�¤¤ y n{�{ y n¤y � y nx¤� �� n{�¤ �x n�¦¦ § n���¦ y n�¦x y n�¦x y n�¦x y n�¦x y n��§ y n{zy y n��§ y n�¤¤ �§� n¦{¤ �¤| n{x§ � n�¦{�y y n�¦x y n�¦x y n�¦x y n�{¤ y n��§ y n�§x �nx¦{ y n|{y x¦§ nzyx xzz nx|§ �y n¦y|�� y nx �y y nx �y y nx �y y n�|z y n�|� y n§ �¤ y n|zx y n{{ � �§x nxz{ �§§ n|{§ �nz¦��x y nx �y y nx �y y n�x � y n�|z y n�|� y n| �¤ y n¤¦x y nx§ � {y¤ n|z| x¦z n|{| �x n{�x�{ y nxy{ y nxy{ y n{§x y nxy{ y n�|x y n{¦§ y n¤zx y nx§§ §� nz{{ §y n�¤¦ ¦ n§xz�| y nx �y y nx �y y n�x � y nx �y y n�|� y nx¤| y n|§y y nxyx zz n¦§y zx nz �� � n�zx�§ y nx �y y nx �y y nx �y y n�|z y n�|� y n{¦¤ y ny¤§ y nx{¤ xxy n¤§z x �x n¤yz �x n{�x�¤ y nxy¦ y nxy¦ y nxy¦ y nxy¦ y nx{y y nxz{ y nx{x y nx§| � �x¦ n�¦{ � �{| nzx§ | nz{{�� y n�¦¤ y n�¦¤ y n�¦¤ y n�¦¤ y n�{� y n¤¦¤ y n�¦x y n{{ � �xxy nx�z �xx¤ n¤y{ � n¤{z�z y nxy{ y n{§x y n¤y¦ y nxy{ y n�|x �nx{{ y n|�� y n¤z� ��¤ n¦§y �zy n¤|x x n¤yx�¦ y n�¦z y n�¦z y n�¦z y n�¦z y n��¦ y nx�� y nxy¤ y n�z¦ §y n�|§ || nxxz z n�yzxy y nx �y y nx �y y nx �y y nx �y y n�|� y n§§¦ y n¤|| y nx|¤ x¤¤ ny�¤ x§z nz|� ¦ n¦�¤x � y n�¦¤ y n�¦¤ y n�¦¤ y n�¦¤ y n�{� y n¤¦¤ y n�¦x y n{{ � {{¤ n�§x {{y n|x� � n¤{zxx y n�z¤ y n�z¤ y n{xx y n�z¤ y n��x y n{{z y n¦{� y nx �¦ �z¦ nz¤� �z �n¤x§ �x n¦¤¦x{ y n�z¤ y n�z¤ y n{xx y n�z¤ y n��x y n{{z y n¦{� y nx �¦ { �¤ nz|¤ {yz n¤y§ �x n¦¤¦x| y n�¦§ y n�¦§ y n{{z y n�¦§ y nx§{ y n§¦ � x nx{y y nx¤{ x� n|§¤ xx n¤¦x | n{{|x§ y n�¦§ y n�¦§ y n�¦§ y n�¦§ y nx§{ y nx{z y n�x � y nx|¤ xx n¦¤x �z n§y¤ { n�¦ �x¤ y n�z¦ y n�z¦ y n�z¦ y n�z¦ y n�{x y nxx¦ y nx�¤ y n�zy �§ nz{| ¤¦ n¤§{ � nx¦§x� y nxy{ y nxy{ y nxy{ y nxy{ y n�|x y n{y� y n§¦z y nxx{ �yx n�|§ ¦§ n¤z � ¦ n§xzxz y nxyz y n�xy y n�xy y n�xy y n�¤¤ y n|z{ y n�xx y n{x| §z nzy¤ §| n{|z { n�¦|x¦ y n�¦¤ y n�¦¤ y n�¦¤ y n�¦¤ y n�{� y n¤¦¤ y n�¦x y n{{ � xz n� �§ xx n{¦y � n¤{z{y y n�z¤ y n�z¤ y n�z¤ y n�{x y n��x y n{z{ y nx|z y nx{x ¦| nyzy z§ nz{z �x n¦¤¦

¨ ©ª« ¬7? ® ���x¯



¥
ωBD ωBC εAB εBC εBD Np Na Nfr NM� �ny¤� y nyyy y n§y� � �nx§¦ �y n|¦z x{� n{x| y n�|y �{ ny�x ��y nyyyx � �n|z¤ � �n�{ � �n{�x y nx �{ �n¦¤ � ¤¦ n{�¤ { nzx| �{ n¦§x � �y� n|x¦

{ �ny{{ � �nxz{ �y n{¤z �x nx¦| �y n||z �¤� n§ �x �{ n¦ �� �§ n�§§ �{§ n¦{{| � �n§§y � �n¤ �� � �nzx| z nyyz { n{{{ � �yy n{§¤ ��n|zy �z ny§| �z �n�yy§ �n¤yy �ny|| x ny�z �§ n�¤ � �¤ nx{§ �z¦ n|¤� ¤ n�§z �� n|zz � ��¤ n¤yy¤ �nxyy y nz|¦ �y n|y� y nx �� �y n�xy �¤§ n¦x{ �nxz{ �| n¤yz �¦ �nzyy� �n¤{{ y nz�y y n�y| �y n¦y� �y nzzy � �| n|{ � y n{|� �| n�§{ � ��| n{{{z � �nyy � y n§{ � �y ny| � � �nz|{ x n¦|{ � �z n||¦ y nz|� �x nzzx �| �n| ��¦ � �ny¤� y nyyy � �nz �y y n¦¦¦ � �n��z �y§ n|�� � �n¤xx �§ n�¤y �¤{ n{{{�y �n{�� �y nz|¦ � �nzz| �{ nz{{ § ny{ � �x{ n§|| � �| n��� �� n¤zy � �{x nyz¤�� y nx§¦ �y nyyy �y n�|| y nx�{ y n¤{| �y| ny{§ �| nz¦z �z nzxy �§{ n� �¦�x � �n�§y y n�§z �y n�§x � �ny{¤ �n¤x� �¦¦ n¦{z | ny¤§ �{ n§ �¤ � ��§ n�§y�{ �n|§y �n�¤§ �nx �z { n�y| � �nzz| z{ n¤|y �x nxy� � �| n| �¤ � �y� n§yy�| �n�¤� �y n¦{{ y n|¤x y ny¤� y n§|| �| nx�{ y nx¤{ �| nyy � ��x nzyy�§ �n�§y y nyyy y n�¤¤ � �n|¤{ �nx{y �¤� n¦z{ �y n�¤� �§ n|¤y �zy nz§y�¤ �n{y¤ y nyyy �y n{|§ � �n{�� y n|¤� x�x n¤z¦ �x n{¦y �| nzy� � �xx n� �¦�� � �nxx§ y nyyy { ny �z y n¦§¤ | nyz| x§ �nzzx ��n§§§ �§ nx¦x � �y{ n¦§y�z y n|x| �nx�¦ �x n§x¦ �n¤xy �n|�§ �¤¦ ny �| �x¤ n| �¤ �x �n{ �§ �¤� n| ���¦ �n�yy y nyyy y n�¦x � �nz¦| �y n¦§{ �¦ n|x| y ny�� �§ n�|x �|| nxyyxy � �n§yy y nyyy x n��z �n§z � �{ n{yy ��z nxz| �x n�¤¦ �z n|yy �¦¤ nzyyx � � �nxx§ �y nyyy �x n¤¦§ � �nxy§ | nyz| � ��| n¦�� z nyx� �{ n{{x �¤§ n|§yxx �n§§y � �nxz{ y nzy¤ �n¤{ � �n|�x �x¦ n�¦§ �nzyy � ��nx�¤ ��§ nx§yx{ �n§§y � �nxz{ y nzy¤ �n¤{ � �n|�x �z{ n¦{| | n{x| � ��n§¦z �¦z n¦yyx| � �n{¦{ �n{|§ �x n¦�y ¤ n�§| �{ n�§ � ¦ �nzxx � �¤ ny¤¤ �¦ n��¦ � �yx n{x¦x§ �nx �¦ y nyyy y ny¦y � �n�¦{ �y ny¦¦ x| nz¤z �y ny§| �| nx¦y �§y n{�§x¤ �n�z � y nyyy �y nx¤{ y n¦z� �y n{xz y nyyy �n¤�y �x ny�¦ �§x n¤�§x� �n|§y y nyyy �y n||y �nz|y y n¤xz y nyyy �y n�x{ �¤ n¤¦¦ �¤| n§yyxz y n�§ � �y n¤§{ y nz¦{ { nyyz �x n¦¤¤ � �§ n�¤¤ �n¤§| � �n¦x � �{ �ny ��x¦ � �nxx§ y nyyy { ny �z y n¦§¤ | nyz| ¤� nx¦� { nx �z �� nz|y �zx n��§
{y �n§§y y nyyy �y n|§¦ �nzyx �x ny¦� ¤{ nz¤{ �y ny{� �¤ n{x| � ��{ n¦§y


