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1 ¯̄̄KKK­­­ããã

1.1 ¯̄̄KKK���µµµ

1.1.1 III			ïïïÄÄÄ���µµµ

{IÄkJÑ
�ÏXÚ+n (TSM), Ì�8�´!�]
, �N<!�!´��
¸�m�'X5Uõ¢½�Ï�¸. ���
Ü�I[/ÏuO�ÅuÐ
�U�ÏX
Ú (ITS) 5)û¢½P×¯K[1]. ,	, {I63Zæ²Æö Luoyaruo ME
��õ�
ª�ÏXÚ, ÏLë��«�àÞ´5Jp¢½�m�ëÏ5.

1.1.2 IIISSSïïïÄÄÄ���µµµ

ISédïÄåÚ��, �É�3 2001 cuÙÑ�Ô[2]¥�ym�·Ü�4Ã«�
ª. 2004 cDÈ3ÙuL�Ø©[3]¥©Û
µ4ª�«�|6, ¿JÑ
�A�)ûü
Ñ. ��IS�5�õ�Æör81Ý�¢½�m(�þ, |±m��«5�)¢½P
×.

1.2 ¯̄̄KKK­­­���555

2016 c 2 � 21 FIÖ�<u5¥�¥
IÖ�'u?�Ú\r¢½5yï�+
nó��eZ¿�6[4]. ù°­�©��x
"�nÊ"D����m¥I¢½uÐ�"´
�ã", JÑ
¢½5yï�+n�oN8I: ¢y¢½kSï�!·Ýmu!p�$1,
ãå�EÚ�¨Ø!Lk¹å!�äAÚ�y�z¢½, 4<¬)¹�{Ð.
ïÄd¯KØ=�A
IÖ��Òð, éu�¬ÌÂy�zï�±9�¬ÌÂØ%

d�NX�k­�¿Â, éI[^¢å�Or!Ú��¬��ï!<¬)¹�þ�J,
ÑäkØ��þ�
Äå.

1.3 ���'''êêêâââ

�â·��çÀ, À�
A�äk�L5��«��·�ïÄ�¢SY~, ¿�Ï
LÿþÚ]���, ��
�«¤3«�S�´��Ý!¡È!ØÓ�ã��6þ±9
�«o<�ê�­�êâ.

1.4 III���)))ûûû���¯̄̄KKK

·�I�)û±eo�¯K:
1). ïáÜ·��IµdNX5©Û�«m�é±>�´Ï1Uå�K�;
2). ïáÜ·��ý�.5©Û�«m�é±>�´Ï1Uå�K�;
3). À�ØÓa.��«(�!�´(�!�6þ, ¦^3¯K�Ú¯K�ïá�

�.5½þ©Û�«m�c��K�;
4). �â±þ�.ïáÚ¦), JÑ�A�¿�øk'Ü�æB.
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2 ¯̄̄KKK©©©ÛÛÛ

2.1 ééé¯̄̄KKK���oooNNN©©©ÛÛÛ

�«m�é�´Ï1Uå�3õ�¡�K�, ¤±éJ��^��ü��.5�x
Ú)û¯K, �©©Olé�´Ï1Uå�÷*��*ü�¡�K�XÃ, ©O±m�
�«é�«±��N��´5��K�±9éÏ1Uå�K���Ñu:, ïáÜn�
Æ��., ¿ÏLÀ�ØÓa.�Y~5½þ'��«m�c�é�´Ï1Uå�K�,
3dÄ:þ, ·��½
�
�«´Äm��IO¿�Jø
ÜnzïÆøk'Ü�ë
�.

2.2 ééé¯̄̄KKK������©©©ÛÛÛ

·�À��«SÌZ�±9�«±>��´��·��ïÄé�. 3dÄ:þ, ·
�I��â¯K�äN�¹Ú�%©z�ïÄ¤JÀ�Ü·��IïáµdNX. �é
�INX, ·��ÀJ���µd�{5ïáµd�., ,
éõ�{3��­�I�
(½þÑ�3é��Ì*�65, ùü$
��µd(J��&ÝÚ¢^5. Ïd·�
æ^Ì*5K�Ï�����Úàa©Û�{, 3ïÄë�©z[5]�Ä:þ, ïá
õ�
INXµd�..

2.3 ééé¯̄̄KKK������©©©ÛÛÛ

·�l�*�ÝäNO�Ñ�«m�é�ýÏ1Uå�K�, Äk8BÑ
~��
n«�«/�, ,�Ä��ü«ÛÜ�´�äÿÀ(�: ��.Úé>.. �
U
ý
¢�[zý��$1�¹, ·�ïá¿U?
^u�[õ�´�Ï6� NS ��gÄÅ
�., Ün5½
zý�3z��mü��1¨�ª, ¿JÑ
ü�ïþ�´Ï1Uå
��I, 3§S?�¥����êþ!��1¨�Ý!�6�Ý!ùÉ����m�ä
N�Nëê.

2.4 ééé¯̄̄KKKnnn���©©©ÛÛÛ

·�3¯K�Ú¯K�ïá��.Ä:þ, �âØÓ�«(�, ØÓ��´(�±
9ØÓ��6þÀ�
äN�ü��«¢~, �â¯K�ïá�µdNX�.©OO�
Ñ�«m�c���´�ÏUå�?, �â¯K�ïá��ý�.©OO�Ñ�«m�
c���ýÏ1Uå, ,�½þ�'�
�«m�c�é�´Ï1�K�.

2.5 ééé¯̄̄KKKooo���©©©ÛÛÛ

·�3¯Kn½þ'��Ä:þ, é¢½5yÚ+nÜ�lõ��ÝJÑ
Ünz
�ïÆ.
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3 ���...bbb���

1). b��«SÊ���ýØ¬é�«�´Ï1UåE¤K�;
2). éu�«SÜ��´, ·�=�ÄÌZ�, ¿�b��±�Ñ�«Ãm��K

�;
3). b�Ã¿	G¹éÏ1Uå�)î­K�;
4). b�iÅ�Å�Ï5K.

4 ÎÎÎÒÒÒ`̀̀²²²

ÎÒ ¿Â

ρ �´��Ý

S <þ�´¡È

N �´�ë(Ý

γ ���Xê

V �´�²þ��

R �´�KÖÝ

n �«���ê

m �Iê

p àa�aê

M P×�ê

N ���SÏL�´ª:�¡��ýê

4



5 ���...���ïïïááá���¦¦¦)))

5.1 ¯̄̄KKK���

5.1.1 õõõ���IIIµµµdddNNNXXX���ïïïááá

�9õ�IµdNX�¯K, 7L(½�Æ�µd�I, âk�U���Æú��
µd(Ø[6].

éu�´�Ï�ïÄ, ù�¯Kw�c�­�. ¢½�´�ÏG¹äkõºÝ!õ
Cþ!�Å5Ú�C�A:[7]. ù´�aE,�õ�Iµd¯K. ¤±, �I�À�I�
O(
q�ßk�/�x�´�ÏG¹, ù��K��da¯K)û�Ün5Ú��5.

Ïd, 7L�â¯K�¢S�¹±9�%©z�ïÄ¤J5À½äk�L5!O(
5�µd�INX. ¯K��¦ïá��U
µd�«m�é±>�´Ï1K���I
NX, ¤±·���©z]�, Ó�(Ü�«SÜ±9±>�´�ÏG¹�A:5À�
�I.

��|3�Ö©z[7,8,9,10]±9�	Ü©�«[1,11]��´�ÏA:��, l±en�
�¡À�8��I5�ï¯K��õ�IµdNX:
�´5�:

���III 1 �´��Ý
�´��Ý ρ ´��«SÜ±9�ä�«��´o�Ý L ��«Ó/o¡È S �

', äN�O�úªXe:

ρ =
L

S
.

���III 2 <þ�´¡È
<þ�´¡È S �¡�´Ó^Ç, ´��«�´��Ó/o¡È S ��«o<�

êþ q �', ÙO�úªXe:

S =
S

q
.

´�(�:

���III 3 �´�ë(Ý
ë�Ý�ê N , ´��´�Ä�¤��ã��, ã¤Pk�o!:ê M Úo>ê

Q k'��I, ^uïþ´��¤Ù§Ý. �´�ë(Ý�p, L²´�äÞ´��, ¤
�Ç�p; ��KL²¤�Ç�$. ·�æ^ di L«1 i �!:�Ý, ÙO�úªXe:

N =

M∑
i=1

di

M
=

2Q

M
.

���III 4 ���Xê
¢½Z���5yÙÛA÷v�Ï$Ñ��¦, ¦¢½���|¤Ü©(X½¥%

«!ó�«!Ø4«!�ÕÚèÞ�)��À68Ñ:�mkB$�éX, ¦�À$ó�
þ��. ���XêB´ïþ´�B$§Ý�­��I[12], ÙO�úªXe:

γ = 2
M∑
i=1

M∑
j=i+1

dij
M(M − 1)

,
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Ù¥, dij ´1 i �!:�1 j �!:m����Xê, ½Â�ü:m��á´»�
�mål�'.

´�õU:

���III 5 �´�²þ��
�
�æØ¬F~Ñ1�S�±9�«S�ý1¨�S�, k7�é�´�¥��

ý?1��, 
�´�²þ���¿Â3u�x��´�«��oN���¹. - vi �
´�1 i ^>���, �´�²þ���O�úªXe:

V =

Q∑
i=1

vi

Q
.

���III 6 �´�KÖÝ
´�KÖÝ�´��¢S�Ïþ�Ï1Uå�'. T�I�N
´�é�Ïþ�·

AUå, Ó�l�NþLy
´���Ï5, ÙO�úªXe:

R =

Q∑
i=1

vili

Q∑
i=1

Cili

,

Ù¥, Ci �´�1 i^>�Ï1Uå, �x
�´ÕÏ�Ï�Uå, ^±µ�yk´
�é�c�Ï�«ÉUåÚ¿©§Ý, ��½Â�3�½��ã (� 1h) Ú�~��´!
�Ï!+�9$1�þ�¦e, �´��ÏL�Ï6�:�Uå (± veh/h �ü ).

þã��I�'X«¿ãXe:

ã 1 ��I'Xã

·��âþã�Iïáµd�«m�é±>�´Ï1K���INX, ��ï�µ
d�INX�·A�µd�.�e
j¢
q���Ä:.

5.1.2 ���ÚÚÚàààaaa©©©ÛÛÛ���...���ïïïááá

éu�´�Ï�ä�õ�IµdNX, XÛïáéA�µd�{, �Æ/£ãµd
é��A�, ��´IS	ÆöïÄ�­��K, ~���{kÄu;[µ½��g©
Û{!�
nÜµd{!�^¼ê{!�ê�{±9 ²�ä�.{�[13].
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þã��{3(½��I�­�L§¥Ñ�3�½�Ì*�65, ½½öé��ê
âk����¦. �´�´G¹�ÚO��5ù¿ØN´, éu 5.1.1 ¥ïá�µd�I
NX, ·�éõ�ÿéJÚO��½öO�Ñ���êâ, 'X�´o¡ÈÚ�´o�
Ý�ÿþ, ±9�´�KÖÝ�O�¥I���´Ï1Uå, êâØ=J±¼�¿�O
�E,, é�§ÝþK�
êâ���5.
Äuþã�{, ·�û½æ^�ÚXÚnØ[14]5ïÄ¯K.
�ÚXÚnØ´ïÄ&EØ������Ø(½XÚ�k��{. TnØ�±��

k�/;�Ì*Ï�ÚØ��Ø°(�êâZ6. �©æ^�ÚXÚnØ¥��Úàa
©Û�{ïáµd�.. �.ïá�äNÚ½Xe:

ÚÚÚ½½½ 1 ��Ä�ëê
b�·�o�À� n ��«����àaé� k (k = 1, 2, · · · , n), m �µd

�I��àa�I i (i = 1, 2, · · · ,m), p �µdIO (XÐ!¥!�) ��àa�a
j (j = 1, 2, · · · , p). � xki �1 k ��ÿ��éu1 i �µd�I�xzêâ, fij �1 i
��Ié1 j �àa�I�xz¼ê.
�â·�ïá��INX, �àa�Iêþ m = 6. �
{²�ß/£ã�«m�

é±>�´Ï1�K�, ·��àa�aêþ p = 3, =�1 1,2,3 �àa�a©OL«
Ð!¥!�n�?O.

ÚÚÚ½½½ 2 êâ��'z
�Ä�àaO�¥, ¤kêâþ7L±��''XO\. Ïd, ·�I�é�|Ø÷

v��''X�êâÀ�Ü·�êâ��'z�{?1?n.

ÚÚÚ½½½ 3 (½�a«m!O�xz�¼ê9�a�
½Â1 i ��Ié1 j ��a��a«m Qij, � Xi, Yi, Zi (i = 1, 2, · · · ,m) �Ð!

¥!���a«m¥:, �E1 i ��Ié p ��a�xz�¼ê f 1
i , f

2
i , · · · , f

p
i , ¿O

�1 i ��Ié1 j ��a�� λji (�[�O�Ú½�N¹ 7.1).

ÚÚÚ½½½ 4 O�àaÝ
 σ
¦��I3�aO¥��­ ηij:

ηij =
λji

m∑
i=1

λji

. (5.1)

�âxz�¼ê!�I3�aO¥��­±9xzêâ, ·��±O�àaÝ
 σ:

σkj =
m∑
i=1

fij(xki)ηij; (5.2)

σk = (σk1, σk2, · · · , σkp)′; (5.3)

σ = (σ1, σ2, · · · , σn)′. (5.4)

ÚÚÚ½½½ 5 (½����aàa
¤�àaÝ
��� n× p Ý
, Ý
z�1� p �ê�éAX p ��a��U5

��, =�ê���, Kù��«m�é±��´�Ï�K�Òáu=��a (Ð!¥!
�). dd·�B�±l��÷*��Ýþ, µd��¥ n ��«m�é±��´Ï1�
K�.

Äuþãàa©Û�nØ�{, ·�æ^ MATLAB ?§ (�è�©"�è 1) 5é
��êâ?1�aàa©Û, äN�¢~ò3¯Kn�¦)¥Ð«.
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5.2 ¯̄̄KKK������...���ïïïááá

5.2.1 ���«««���´́́���(((������©©©aaa���{{{zzz

�
ïÄ�«m�é±>�´Ï1�K�, ·�F"U
ïá�ø½þ©Û��.,
äNO�Ñm��Ø¬4Ã«é±>�´�K�. �
��ù�8I, ·�I�À��
äk�L5��«a..

·�ÄkÐÚ�½
±eü��«ÀJ�K:
1). µ4�«�/n �Bum�, ?u�6þ��ÌZ��;
2). µ4�«SÜ�Ï]
¿v, m��Ø¬é�k�«�´õU�)­�Ø|K

�.
ÏLë�©z[1]¿(Ü¢S)¹²�, ·�é�«��´Ä�a.?1
8B.m�

��Ué±��ÏE¤K���«��k±eü«a.:
1). �/�´; 2). ��..
n«�«�´Ä�a.�«¿ãXe:

ã 2 �/�´ ã 3 ��.

�
?�Ú{z�., ·�JÑ
f¨
B�ÀJB��«�n�Ì��Ï:
1). B��«U
¦�´§�á (��Ø¬C�);
2). B��«�±;�P×½ùÉ�;
3). B��«�¦þ¬ÀJ�«�ÌZ�, ;�dÄ�Ãm�.
�â�Ï 1). ·��±í�Ñ: �f¨
�Ñu:Ú8�/3Ó�^ÌZ�þ�,

du´»®²�á, ��Ø¬ÀJB��«. �Ò´`, f¨
B��«, ¿�X¦��
�²L,���´�, ¿=�1¨. l�«��Ý5w, =��«�ÌZ�ë�
ü^Ø
Ó�¢½�´�, f¨
â¬ÀJB��«. qdu�«õá3�Ï��SÜ, îª$�
{ä�ÏZ���¹��, ¤±·��±rU
é¢½ÛÜ�ÏE¤K���«�´©
�üa, =��.Úé>., Xeã¤«:

ã 4 ��. ã 5 é>.
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��.L«�«S�´ëÏ
ü^p�R��¢½�´, é>.L«�«S�´ë
Ï
ü^p�²1�¢½�´. ?Û�«��´�(�Ñ�±=z�ùü«(��|
Ü.

Ù¥�´�Ýëê!�«�¹�â¢S�¹(½. �´Ø�½Ñ���, �«SÌ
Z�êþ�Ø�½�k�^.

5.2.2 `̀̀zzz���ýýý111¨̈̈ûûûüüü���������gggÄÄÄÅÅÅ���...���ïïïááá

Ä���ÛÜ�´(��, XJ�´==�Äz^�´���Nþ, ÀJæ^ãØ
¥���¤^��6�{¦), �,�±�Ù/©Û6þCz, �éJ�xùÉ��K
�, �éJ�AÑf¨
�ûüÏ� ('X�ÌZ��Ï�, ��Ø¬ÀJ�«|´). Ï
d, ·�ÀJ
 Nagel)SchreckeIlberg ��gÄÅ�. (e©¥{¡����.). d�
.$^��G�5£ã�ý �!�Ý!�m�Ônþ, éuz�lÑ��mü�, ï
áÜn�üz5K5�#G�, l
��ÛÜ�ÏXÚ�Ä�Cz�¹Ú�ª�­½G
�, 3 NS ��gÄÅ�.¥, �´�y©¤���lÑ���, ��K^z��mü�
�ý²L����ê5£ã.

Uì¢S�¹, z�����Ý����Ý\þS��å, � 6m '�Ü·,�mü
�K� 1s '�Ü·, 
��°ÝÒ´����[15]. z���3z��mkü«G�, 1
�L��Óâ, 2 �Lvk��Óâ.�ý3¢½�´þ���1¨�Ý�z¦ 3−4 �
��, 3�«�´þ���1¨�Ý�z¦ 1−2 ���. ¢½�´��� 2−3 ��, �
«�´���ü��.

·�Xe����1¨OK:
1). �´�¸�, ��ÝÑ�u½�u�´��p�Ý: v = vmax − rand{0, 1}, Ù¥

rand{0, 1} L«�� 0 ½ 1 �VÇ��;
2). c¡k��, �å��, �Ý��: v = min(v, d);
3). �´P@�, ð�¬�Å~�, ~�VÇ�P@§Ý¤�', äN÷v¼ê:

P = 0.5 ·
√
�Ý

[15]
;

4). c¡k��ü���v��, �½VÇC�;
5). �|´�ý�Ý�uÌZ��ý�Ý�, �½VÇ=\|´,�'��$,=\�

VÇ��;
6). b�f¨
î��Å�Ï5K, �)ØLùÉ�!Ø���.
ã 6 Ð«
�ý�1¨OK:

ã 6 �ý1¨OK

·�Äuþã?Ø?�§S, ¦ NS ���.�z��mü�Uì±e�{6§?
1:

1). å:«�� 3× 4�����Ý
¥, �ýUì�½VÇÑy;
2). �ýU¯k�½Ð�1ÄOK£Ä;
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3). ���ý1¨�
ÛÜª:, ����, P¹1¨�m, ±9ùý�¤ÀJ�´
�.

ã 7 ��gÄÅ�Û�.{z«¿ã

±de�, ²L�õgê�Ì�� (3§SäN¢y¥, ÀJ�[
 3600 ��mü
�, =�����$1�¹), �.¬ª�u��­½�G�. �
ïÄØÓ�mã!Ø
Ó�6þé�´Ï1Uå�K�, ·�æ��6�Ý��gCþ, �6�Ý=3���
.¥�ý¡ÈÓo¡È�', äNúª� % = ��Ó^���ê

o��ê×100% .
ÏL$1·�¤?��§S, �±���½�mSÏLT«���6þ!?\�«

��6þ±9�ýÏLT«��²þ�m. 3d�.¥, ·�Ì�^ü�äN�I5�
x�´Ï1Uå.

1���I´P×�ê M , ½Â��ý¢SÏLT«���m T ��ýUì��
�ÝÏLT«���m tmin �', =

M =
T

tmin

.

�X�6�Ý�O\, ù��I¬�5��, ÏdU
�éÐ�NÛÜ�Ï(��
P×§Ý.

1���I´�½�m (�©¥5½����) S, ÏL�´ª:�¡��ýê N .
�X�6�Ý�O\, ù��I¬O�¿ªu��½�, §U
�N�´���Ï1U
å.
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5.3 ¯̄̄KKKnnn���¦¦¦)))

·��éÌ���«a., ©O¦^
¯K�!¯K�¥ïá��.µd�«m�
é±>�´�Ï�K�.

Ù¥, �Úàa©Û�.ávu�´��N�Ûl÷*þ�Ñ©Û�«m��`�,

���.Kávu�*þ�éäN��´�Ï�., ©Û
3�6þØÓ��¹e,
�ý3´�¥�Ï1Uå.

éuü«Ì���«a., ·�©OÀ�{�Is	!Ñ½s	ü��«¢~?1
©Û.

du�Ì¤�, =�[Ð«Ù¥���«�êâ, éu,���«, ·��´Ð«A
���­��êâ.

5.3.1 ���«««¢¢¢~~~©©©ÛÛÛ���

éu�/�´�., ·�ÏL��êâ, û½ÀJäk�L5�{�Is	�«?
1¢~ïÄ. T�«�¥(/ãÚ{üãØ(�Xe¤«:

ã 8 {�Is	/ã ã 9 {�Is	Ä���ã

3 5.1.1 ¥ïá��INXe, ÚOT�«��'êâXe¤«:

L 1 {�Is	��Iêâ

�I ´��Ý <þ�´¡È ë(Ý ���Xê ²þ�� ´�KÖÝ

m�c 12.74801 13.46561 2.5 1.52 38 0.623

m�� 12.74801 13.46561 2.3 1.97 50 0.792

�â�Úàa©Û�., ·�¦�Ùm�c��àaÝ
�:

σ =

 2.659289 1.121605 68.33557

50.04554 1.65 28.20467

 (5.5)

Ù¥, Ý
1�1��«m�c�àa�þ, 1�1��«m���àa�þ. N´
��, �«m�cé�´Ï1�K��"�", 
�«m��K��"Ð".

·�lþã¦)(J�±��, {�Is	m��é±>�´��ýÏ1�Çk�
©wÍ�Jp.

·�2|^���.�[�6þ3�«�´�¥�Ï1�¹, (J«¿ãXe:
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ã 10 {�Im�c�P×�êé' ã 11 {�Im�c�«�Ï1Uåé'

$1(J��[êâXeL¤«:

L 2 {�I�«���.$1(J

�6�Ý �ýÏL�«�²þ�m Ï1�ýê �«S�ýê P×�ê

2 74(69) 837(846) 0(0) 1.08(1.01)

6 76(69) 1623(1687) 0(0) 1.11(1.01)

10 79(72) 2445(2546) 0(0) 1.15(1.05)

14 83(76) 3456(3397) 0(0) 1.21(1.11)

18 107(91) 4050(4206) 282(0) 1.56(1.33)

22 127(114) 4651(4764) 706(0) 1.85(1.66)

26 139(123) 4876(5104) 955(0) 2.03(1.79)

30 144(129) 4957(5360) 1172(0) 2.1(1.88)

34 161(131) 4993(5533) 1192(0) 2.35(1.91)

38 167(140) 4992(5682) 1196(0) 2.44(2.04)

42 166(136) 5013(5738) 1238(0) 2.42(1.98)

46 169(135) 5002(5789) 1219(0) 2.46(1.97)
1 )Ò¥�êâ��«m�c����.$1(J.

l���.�$1(J·��±uy, �«m��, P×�êÚ�ý1¨�²þ�
m²wü$. ùL²m��«�, �,´�5�C��\E,, �´�ý�Ï1�Çk¤
Jp, ù��Úàa©Û�(J�¬Ü.

¤±{�I�«�Y~ïÄ`²
m�Pk�/�´���«, ��¡�±��`
z�´���N�Û, ,��¡�U¦���´��Ï1�ÇJp.

5.3.2 ���«««¢¢¢~~~©©©ÛÛÛ���

éu��.�«�., ·�ÀJäk�L5�Ñ½s	�«?1¢~ïÄ. T�«
�¥(/ãÚ{üãØ�.Xe¤«:
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ã 12 Ñ½s	/ã ã 13 Ñ½s	Ä���ã

�â�Úàa©Û�., ·��âÙÚOêâ¦�Ùm�c��àaÝ
�:

σ =

 36.75075 26.17967 17.71533

82.15835 0 2.653312

 (5.6)

lþãàaÝ
¥N´uy, T�«m�c�é�´Ï1�K�þ�"Ð", �´m
��é�ýÏ1��ÇJp�²w.

��gÄÅ�.�$1(J«¿ãXe:

ã 14 Ñ½s	�«m�c�«�Ï1Uåé'

Ü©$1êâXeL¤«:

L 3 {�I�«���.$1(J

�6�Ý Ï1�ýê �«S�ýê

2 895(863) 0(0)

6 1741(1651) 0(0)

10 2670(2589) 0(0)

14 3464(3381) 0(0)

18 4083(4061) 0(0)

22 4426(4486) 956(0)

26 4624(4391) 1141(0)

30 4772(4391) 1182(0)
1 )Ò¥�êâ��«m�c����.$1
(J.
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ùL²T�«m�c�é�´�Ï1Uå�J,k�, ¿Ø´�~²w, ù���
Úàa©Û�(J�¬Ü.

5.3.3 ���«««¢¢¢~~~©©©ÛÛÛééé'''

�âäþãü�¢~�©Û, ·�uyü��«m��é�´�Ï1UåþkJ,,
��JØÓ, é'ãXe¤«:

ã 15 ü��«m�c�«�Ï1Uåé'

ÏL?�Ú�ïÄ, ·�|^��gÄÅ�.uy��6þ�Ý�u 15% �, {�
Is	é�Ï$1��z²wpuÑ½s	, 
��â�Úàa©Û�., {�Is	
3Or�´Ï1Uåþ�²w`uÑ½s	. ù3�½§Ýþ�±`²·�¤ïá�ü
��.þ´k��, U
�p�y.

d	, ·�uy, �6�Ý��, m�c���ÏUå�å��, ¤��'. Ïd·�
@�?u�6þ���ÌZ����«, m���J¬�Z, �±�)cÙ´��P×
¢½��ÏØå, Jp�N´��Ç.
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6 ééékkk'''ÜÜÜ������ïïïÆÆÆ (¯̄̄KKKooo)

·�Äu±þ�.�ïáÚ¦), JÑ
eZïÆ, øk'Ü�ë�:

6.1 ééé¢¢¢½½½555yyyÜÜÜ������ïïïÆÆÆ

6.1.1 ééé###���«««���555yyy

3�©¥·�Ì�ïÄ
ØÓ�(���«m�é±>�´�K�, 3¢S�ö�
'�¥, �uyØÓ(���«é«��ÏUå�zØÓ, Äuù
�Ä·�JÑ
�
«'�#L��«5y�., cÙ´3��¢½ÌZ��, ù«�O�4��)«�S
��ÏØå.

ã 16 #L��«5y�.

·�ÏL±þïá��.ïÄuy, ù«5y(�z�´�Ñ�õ^�´�ë, l
��´����õ�/�, ¿�1¨�´±���Ì, �ÌZ� (cÙ´�i���Ü
©) �P×�, �*þw, iÅ�±ÀJ�«S��´, ;�P×�Ó�k� á
1¨
ål, ÷*þw, �±å���wÍ�©6�J.
¤±æ^ù«´�(���«�±é�§Ý`z«�S��Ï�ä(�, �)�Ï

Øå.

6.1.2 éééPPP���«««���UUUEEE

1). �±�ÄO\�«ë�	ÜÌZ��Ñ�êþ, �´�5¿Ñ�êþLõ�¬
��´�ÏE¤Z6;

2). ïÆæ�Ün�Ñ\��O, 'Xæ��ÌZ�R��Ñ�, ~�Àú_«;
3). �¢1<�©6, ½ö3�1^�eæ����\��{O\�å.

6.2 ééé���ÏÏÏ+++nnnÜÜÜ������ïïïÆÆÆ

·�uy��6þÅìO��, �k��)�ÏØå, 
��6þ���, m��«
é±>�Ï�K�¿ØwÍ, ¤±�«±>P×y�XJ¿Ø²w, ·�ØïÆm��
«. XJ�«±>P×y�î­, du�6þ3�U¥´Cz�, Ïd·�ïÆæ^©�
ãm��«�üÑ, 3þe�p¸�m��«, ½öxUm�, ��'4.
�,�I��Ä�«Ø¬�S�, ~��«�¸À/, ¤±�m�����«SÜ

�ÏØåL��, m��«¿Ø´Ü·�üÑ, $��U-z�¬gñ.
·���Ï+nÜ�À�Ü·�m��«�¾
{´�IO:
1). �Ó^�e, ïÆ¦^SÜ�l�.��«, Ï�l�.�´��´���, �

Ï�\^�;
2). À^5�Ü·, �´�¤Ù!{´��«, �±¦þ~�3�«SE¤P×, O

�«�S��ÏÏ�Ý.
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7 ���...µµµddd

7.1 ���...`̀̀:::

1). �©|^�Úàa©Û{Ú��gÄÅ�., ò�´Ï1Uå?1
þz?n,
½5Ú½þ©Û
�«m�é�ÏÏ1Uå�K�;

2). ü«�{©Ol÷*Ú�*��Ýµ�
�«m��K�, pÖ5r;
3). �©UìØÓ��«(�Ä�Ñ
A«Ä��., �¡�Ä�
ØÓ�«�A

:.

7.2 ���...""":::

1). �INX�´�3�½�"�, ØU�¡µd�´Ï1Uå;
2). µdNX�ïá��3�½�Ì*Ï�, ¿��?�y©���
, Ã{��Ï

Lþz5?1Ünµd;
3). ÉnØ��, ��gÄÅ�.ØU
��O(�xð��1�OK;
4). ?§¦)L§��æ�, �U^u�[ÛÜ�´(��K�, éJ�[E,�


�´�(�. �´�>ê!!:ê�õ�, æ^ãØ¥�6þ�.�Ð;
5). duÉ�m��, ·�vké�.�µ�O(Ý?1�y.
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9 NNN¹¹¹

9.1 ���ÚÚÚàààaaa©©©ÛÛÛ���{{{������[[[OOO���ÚÚÚ½½½

OOO���ÚÚÚ½½½ 1 (½�a«m
½Â1 i ��Ié p ��a��a«m1, äN�{Xe:
1). 1�a�a (j=1) «m: [xki + 1

6
Di,max

k
{xki}];

2). 1�a�a (j=2) «m: [xki − 1
6
Di, xki +

1
6
Di);

3). 1na�a (j=3) «m: [min
k
{xki}, xki − 1

6
Di).

Ù¥, i = 1, 2, · · · ,m. Di � xki �4�, ÙO�úª� xki = max
k
{xki} −min

k
{xki}.

OOO���ÚÚÚ½½½ 2 ½Âxz�¼ê
·�©O� Xi, Yi, Zi (i = 1, 2, · · · ,m) �Ð!¥!���a«m¥::

Xi =
xki +

1
6
Di +max

k
{xki}

2
, (9.1)

Yi =
xki − 1

6
Di + xki +

1
6
Di

2
, (9.2)

Zi =
min
k
{xki}+ xki − 1

6
Di

2
. (9.3)

½Â1 i ��Ié 3 ��a�xz�¼ê2,3�:

f 1
i =


0, x ≤ Yi;
x−Yi

Xi−Yi
, Yi < x ≤ Xi;

1, x ≥ Xi.

(9.4)

f 2
i =


0, x ≤ Zi;
x−Zi

Yi−Zi
, Zi < x ≤ Yi;

Xi−x
Xi−Yi

, Yi < x ≤ Xi;

0, x > Xi.

(9.5)

f 3
i =


1, x ≤ Zi;
Yi−x
Yi−Zi

, Zi < x ≤ Yi;

0, x > Yi.

(9.6)

OOO���ÚÚÚ½½½ 3 O�1 i ��Ié1 j ��a��
(½1 i ��Ié 3 ��a�� λji (j = 1, 2, 3) Xe:

1�xX, �%¶, à��. �Úàa©Û3��á�5UnÜµd¥�A^[J]. U9ó��ÆÆ�,
2006, 25(3):23-26.

2��#, 
�I, 4g¸. Äuxz�¼ê©a«©Ý�C��Úàa[J]. ÚO�&EØ�, 2011,
26(6):23-27.

3Â¯Â, �{û, 4R,�. �ÚXÚ�Æ¥xz�¼ê��E�{©Û[J]. u�Y|Y>�ÆÆ�(g
,�Æ�), 2010, 31(3):97-99.
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λ1i = Xi; (9.7)
λ2i = Yi; (9.8)
λ3i = Zi. (9.9)

9.2 ���èèè
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