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ʖŪ 
 

ÚŔ�ǃɇ公ƏʂĨ�ĞÁȉ�ĩ	dâȃ�ɇ公2UǏɆ�ÚŔ^Ț	ə

a工ŪȯƇɠĞƪˏGĆƇÚŔ�ǃ)^ªǩ��Ȇ中Áȉ�ĩĞ̴Ě^Ț)��

	ŗ�ĆƇ^ȚØEh半ɭ̂	ƻ˝Ȩ�ĞƛĀ�中4！º<�Ŏɇ公ƪˏƩǌ

�M七ØẼ³Ğäź̭水Ūơ�ɇ公2U�ƪˏȁʊ�ų月�¨˷˧ʩȁʊ

ȔÞĞƻ˝Ȩ�	�Ɛ�才Ȩ�又ĉƏĽĞº<��Ʃßƪˏ³ˇȔ ��

cşÎ�才ɇ公ƻ˝Ȩ�ƐɊȴĞƛĀ�ƪ¤�cʩȨ�º<�ȵ�ơ	ŀ

ɮǵ�Ú��ǃ)ɇ公ƻ˝Ȩ�˷˧一ˏȁʊ之ĸ�ØEGY͋�ǃɇ公fȨǊ

ɏȨʩƺɑȨƪ¤ĉĎOÚʩĎĴÚ�ǃŗ十̫şÎ	ʩǬ¤ƪˏBɿ	Ȣà

ɇ公2UāƏ¤ġdâƪˏȁʊ)Ǆ�Ý˦�ƴ又º<�ʻ卡į不ǡɜĿ3đȷ

ď͇o	ɩʻ卡į不�5	ɇ公ƪˏɡ˷˧ƺº<�)Ȩ�ƻ˝�ȗ˰ǼĞƪˏ

ȁʊ�9不ű。ąĩŃ	ƪˏĞȁʊɡɽ心ʻ卡į不�5�þƺº<�)Ȩ�ƻ

˝	�˰Ǽ)ƪˏȁʊ�ŗî、ƪˏ)ɊĞʻ卡	ƪˏ)古4'ɡ�ȗ˰Ǽ)ƪ

ˏǕƚ��

 

̭水��ɇ公�ƪˏȁʊ�Ȩ�º<� 
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Abstract 
 

The tourist cruise industry has been rapidly developed in Asia in recent years, as there are 

few cruise companies entering this market, they will have to plan new itineraries for 

increasing the market share. Under this competitive market condition, in order to expand 

and sustainably operate the market, the variety and the attractive of the ports of call will 

be the two success factors for the itinerary planning. 

 

The ports of call combinations in the itineraries have to not only be attractive to the tourist 

but also maximize the profit for the cruise company. To address this issue, we propose a 

mathematic model to maximize profit in a point of view from cruise company or travel 

agency, take port attractiveness into consideration and find out the balance between the 

cost and revenue.  

 

Comparing with real-time itineraries, our numerical experiments of east Asia were slightly 

different and provide new itineraries for the companies to take into consideration for their 

operations. Adjust the benefits impact factor to present sensitivity tests, and the result 

shows that the higher the factor is the itinerary will be scheduled to a more attractive route. 

 

Keywords: Cruise port of call, Cruise itinerary, Attractive factor 
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Ȇä�ĞşÎiiŖ！ ˡiŖŝɿƯâˊ十Ŧȡȃ�	¬Ȇä��â	'

允ŎˡǿāŎń�͆˴ȏ�互�ȃ��̑Ȭ�ɉô�ŗ包ǖiŖŦȡ�又ĉ可ş

Î（ɜ、̦ʜ	¬�ĨȟźAÃ$ĞƐŻȯǬˊ十�Ȇä�Ğƭˍ)�	͊Â

Å�及ɡRŊˤɝŪĞ$��

ŵz	Âɝɜ̊ÂĞňˣǠǞɖČù�Ƌ	Ǘ ˡĞǎ̤、şÎ（Ğ允>	

�ƋȏŎjȠȠȹ小Ğ?�Ǡˣ	'ɡ包ǖÇɅĞĶ去͊�˾� 、Ȗ'二Ɩ	

¬Ŏɷ�ĞɆĿ̏Ŏɡǋ¤	�ˡŹȏʭÂ˷��ź͊�ɰʽĞ�Ƌ��

ɜ̊ÂĞƄ�	Ʌe�ƄĞƐŻ	Ʒ�'Ɛ̭=ÂĞ允>ɆĿ)[	�ÂƽÉ÷

ƐƷ�ȜŰÂĞŞē)[	�ɡȢKHŹĞɝē�ƯƬ允	Ǘ'ɡ了ŮÂŪ˶Ƞ

HŹĞ�ǟ��
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Î（Ğļ6İ已	Ȇʴ��â又ĉÂĞNƆ	̑ȬȔŃ�źˡȦ®Kǈ十ǹ�	
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Ǵ�Ȑ 大允 
 

1.1  şÎţȥ7ǂ及 
 

ÚŔ�ǃɇ公ȯƇ¸ǬŇ半�ĩĞǬȿ	ƒ˦ǈʲɇ公êɡ（ȯ_)不˦

( Cruise Lines International Association, CLIA )	ÚŔɇ公Ə�Ɉĉ 2017�ȕ�ɠŠ

引ƺʃZ�ɫ˞�	ª{Ǫ日Ə�Ğ�3)��	！ 2016 �ŝB�ĩ��3)�

��ÚŔɇ公ƏĽ(G(ǈƏĽŗ öªæ�3)1�ĞƏ�Ɉ	æ�ŗY͋

�š 37 ɫ�	�ɠLó�š 26 ɫ�	�@c�š 26 ɫ�	�ŶȨ�š 23 ɫ

�	�ƹâ¥Ú�š 18 ɫ�	！�Ŀ�š 17 ɫ�	��ƻ˝�不Ȕ�ĞȨ��

�ƙ�416 �	�ɠLó�374 �	�YO�322 �	！ŶȨ�249 �	( CLIA, 

2018 )�k�力 1-1ŞKÚŔ�ǃɇ公Ə�3°�Ĩ�Ə�ɈśŎ�5Ğ比ə	æ

(Y͋ɇ公Ə�Ɉɘ�ĉ(ǈ� 

 

 

力 1-1  ÚŔ�ǃɇ公Ə�3°力 

ɻƎâɥ�CLIA Asia Cruise Trends(2018) 
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ʻ卡ɇ公2UĩȦ̂�ĞȶǮȁʊ�ɇ公加Ɍʣǫ�ɇ公ǼƸ3Ƴ！ɇ公ƪ

ˏȄū(Wang, Wang, Zhen, & Qu, 2016)�ɇ公ǼɌʣǫ	�˿Ǽǻ ĸ4Ğ比

ə	ØEǬ�ɇ公^ȚĞ介ĳȯƇ	ɇ公2UÊȣ̜ĞǼƸØÅȣ�ɠĸĞ ĸ

ǼƸ	ʚÓƏĽĞ工È�ɇ公ǼƸ3Ƴ	Çźǃǉśɡ�ƏʂǧĊõ	ɇ公Əʂ

�'á[	��ɇ公2Uaɕƒ˦ƏĽ工È3°â�ǟǼƸ	á��ƁõƐkL

ǀBƙƪ¤、�(ƙ	JõƐk�(ƙƪ¤、LǀBƙ�ɇ公ƪˏȄū	Ʒ�ƒ

˦Ȩ�ĺ^又ĉƏĽĞº<�[	̏工Ū�才、Ȩ�ɢƐɊȴG7ƪ¤ȉĿ又

ĉɇ公ĔƧ	ôƩȄūKȔÞƪˏ(Wang, Wang, Zhen, & Qu, 2017)� 

ɇ公Õƪ一ˏ�世千ɇ公ƪˏ	kɇ公2UȁʊKƏĽ�fȨ�ǼKȯ	ȍ

(ƻ˝不źȨ�	ƏĽƩǌ�ǼʂĜŃ}�Ǽ̵半ƏȲ	ȔŃ�、fȨŃȷÆƏ

Ȳ	�Ȇ中Ğɇ公ƪˏ�äʡ¿�	æ�ŗƯÔ̕ŗ��fȨ一ˏ¿��źƲǇ

Ğ?�	æ�ŗƯÔ̕)fȨŗ'ŝ�)fȨ	� Ȏ3ɇ公一ˏśGıģɆ¤

Ȅūʩȁʊ�ɇ公ƪˏʩƻ˝ȨĞ˷˧	�才ƪȲĞ9不G7ƻ˝Ȩɔ¾�ǟ	

ƒ˦Ƕū͇oÚŔ�ǃƏĽƾ�Z、1ǣĞƏȲ ( CLIA, 2018 )	ƻ˝ȨĞ˷˧ɡ

ƒ˦ƪȲĞĩȰ�ƻ˝ȨĞ七ƐɊG7Ȩ�ĺ^又ĉƏĽĞº<�Ɇ¤�ǟ� 

ÚŔ�ǃɇ公ƏʂĨ�ĞÁȉ�ĩ	dâȃ�ɇ公2UǏɆ�ÚŔ^Ț	ə

a工ŪȯƇɠĞƪˏGĆƇÚŔ�ǃ)^ªǩ�mıGǊɏȨŗfȨĞɇ公ƪ

ˏ	ƻ˝ȨśŎGĎOÚĞ@c�̒ǈG7ėȍĞ"ƈ	�ȆÙǈƄśŎǈ�ɭ

ǒƏ¤)ȥ̕	心Ȼɞŷɇ公ĞƏĽʷL	�Ȇ中Áȉ�ĩĞ̴Ě^Ț)�	ŗ

�ĆƇ^ȚØEh半ɭ̂	ɇ公2U�ƪˏȁʊ�ų月�¨˷˧ʩȁʊȔÞĞƻ

˝Ȩ�	�ƐʚÓƏĽ又ĉɇ公ƏʂĞɠ̔Ŀ�Ʃßƪˏ³ˇȔ � 

cşÎm˂�ĉşÎĎOÚʩĎĴÚ�ǃɇ公ƪˏʩƻ˝Ȩ˷˧ȁʊ	ÚŔ

�ǃmıĞɇ公˱Ă分ǆ之��kƏ¤ġIɇ公2U分ǆ	ɇ公2U�ȁʊ�ƪ

ˏ)Ń	ǏƪˏȢàȸƏ¤ġǄ�ØɺǅHŹĞɛÐ�V[	�ƛƕĞƏʂõɬ

Ə¤ġɡ�ɇ公2UNǼȁʊƛƕƪȲ	�ɑɨƏʂ� 2019�(%ɭǝK 2020

�內̼õǎ̻ĞƪȲ�cşÎǏGɇ公2U¡̂！Ə¤ġNǼĞÑĿKȯâ˷˧

ƻ˝Ȩ	�才ɇ公Ȩ�º<�	˷˧KƩǌŗɇ公2UāŎƏ¤ġǓâȔ ³ˇ

ĞȨ�	ØEŀɮ不ˡ之ĸȁʊKɇ公ƪˏȁʊ	ȔÞ4³ˇĞ�Ɛ�ʚÓƏĽ

工È)ƪˏ� 
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1.2  şÎmĞ 
 

cşÎ�fȨ%Ġ	ƻ˝ȨdĠĞǙĕ�	ȁʊɇ公ƻ˝Ȩ�˷˧一ˏ�Ȩ

�˷˧��才Ȩ�又ĉƏĽĞº<�	Ȭ��ƪˏȁʊ�	Ȩ�º<� daƩ

ŗ2UǓâȔ ³ˇ	��cşÎmĞ�ȁʊKɇ公2UƩǌ�Ȩ�º<�G7

�c)Ɋ：ǖ`˳Ø̃ǖ³ˇȔ )ɇ公ƪˏ�Ý˦ɇ公2UĞ¤ȲȁʊȦɊG

7ÇźƪœƪȲƻ˝ȨĞɞƳ	ØEƳ�ƻ˝ȨĞ七ƐɊ	�才、G��ơŃ

�ǟKǵ�ǥv)ȔÞɇ公ƪˏ�Ĩ�âƏ¤ġ�ɇ公2UNǼȁʊ天ƄƪˏĞ

分ǆ之�	rS³jcşÎ)ȁʊ之ĸȌ二ƻ˝ȨĞ˷˧âɆ¤ȁʊ� 

1. ǛƬÚŔ�Ȩ�)º<�ň˂	Ɉ47ū口æº<�� 

2. ŀɮɇ公ƻ˝Ȩ�˷˧一ˏȁʊ)之ĸ� 

3. �˰Ǽ�'�9不)�ƪˏȁʊ� 

4. Ƭ允º<�又ĉƪˏȁʊĞʻ卡� 

 

1.3  şÎ?ē 
 

cşÎmĞ�ĉȁʊɇ公ƪˏ	��ȁʊʹų��才、ƪˏȁʊ�Ğű。	

G不ˡȁʊĞ之�ØEGȔ 4ɇ公2U³ˇŗm˂��才ƻ˝ȨɈ4Ń)º<

�入©ƏĽ˷˧ɷƪˏĞ分ǆǩGū口̂ɢ��	�才心ƪˏ�古4ĞĔƧ�c

！˝ę�c�ŀɮǵ�ÚŔ�ǃ)ɇ公ƻ˝Ȩ�˷˧一ˏȁʊ之ĸ	Ȅ÷ÇźȨ

��ȁʊȦɊ(Ğƻ˝�不	Ø�才、Ȩ�ĞɢƐɊG7ƪ¤ƐɊ	�ƪˏ)

Ɋ���中Ā�'\º<�ĞǙĕ�ȁʊKȔÞ一ƌ�ßjMATLABʾʸȲ�

Èㄧ	Ƭ允�˰ǼG7'�9不ű。�	ƪˏĞ古4	Ɇ�3đȨ�º<�又ĉ

ƪˏĞʻ卡� 

 

1.4  şÎˋșʩű。 
 

cşÎˋșŗĎOÚʩĎĴÚ�ǃɇ公ƪˏ	Y͋mıǈʲɇ公ȯƇƪˏF

ŪGǊɏȨKȯĎOÚ�ǃ！ƺɑȨKȯĎĴÚ�ǃ� 
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1. ȗ�fȨĞű。�mıY͋�ǃĞǈʲɇ公FŪGÇœƪˏƯ̕�Ô̕ś

Ŏ��źȨ�ƽȁʊ� 

2. ɇ公ƐɊȴű。�ǣ�̡ɉȨ����ćʃØE�Ȩ�ƻƝ�、�"Ɛà

ƏĽ�Ǽ司y� 

3. ��9��źȨ�'Ʃƻ˝ä���˿ēȁ�Ğȁ÷	�ƪˏȁʊƐ工Ū

̎±ǼƸ���9ƻ˝��źȨ��  
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1.5  şÎŕȲ 
 

cşÎŵzɡzˊpşÎǅ̤ʩ?�	Ǐɇ公ƪˏ�ƻ˝Ȩ˷˧ň˂！公Ǽ

ĔƧŝ̭>̲Ɇ¤ǛƬʩ3đ	ƴ又ĎÚ�ǃɇ公ȨĞƛĀɆ¤3ɱ7ɻƎɟ

ɒ	ǏG�ɻƎ˵�¢ŀɮKĞɇ公ƪˏ之ĸŃ	 ȁʊKȔÞƻ˝Ȩ˷˧一ˏ	

ǏcşÎū口Kɠ一ˏĞ³ˇʩmıƪ¤(Ğ一ˏ³ˇɆ¤Bɿ	Øƴ又ȷďȢ

Kȷ允ʩŀ̹� 

 

力 1-2  cşÎŕȲ力 

  

ƻ˝Ȩº<�ū口�

ˊpşÎ>̤ʩ?��

>̲ɟɒʩ3đ�

ˊ÷şÎmĞ�ˋșʩőʗ�

十̫şÎʩ3đ�

ŀɮɇ公ƪˏȁʊ之ĸ�

ū口KȔÞƻ˝Ȩ˷˧一ˏ�

ȷ允ʩŀ̹�
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Ǵ�Ȑ >̲�̀ 
 

cȐɬǏ友ǫʩɇ公ƪˏŝ̭ǈ0[>̲Øƽ�̀	FŪ3ŗZź?��ŵ

z	ǛƬ二Rȅ公Ğ÷Ȧƪˏ��才̂��³ˇ��¨�ǟ一ˏ�ǜȻ	ƒ˦ɇ

公ʩȅ公ƪˏ�ȁʊű。�ĞƊＡ	Ƭ允ɇ公2U�ƪˏ�aɕ以[�才Ğȁʊ

方ʎʩű。�Ǵ�źŗǛƬɇ公2Uɡƒ˦ɇ公Ȩ�（升�ĞƏʂƛĀ�¿�Ğ

º<�ŗ˷˧Ȩ�ƐĞÝ˦�ȔŃ	ŗ�ǛƬ又ĉɇ公Ŏ¶Ʃǌ�Ȕ"4ĔƧ

�cĞǙĕ��Ȩ�ƐɊȴ0ćʃmĞ�	���ȔŃ�"ɬ�引>̲(ƴ又Ĕ

Ƨ�cG7Ǽȉ)̭į�	GàŃ半şÎǄ�� 

 

2.1  ȅ公ƪˏȁʊ 
 

Meng�Wang�Anderssonʩ Thun(2013)ňKȅ公一ˏ�ǟɡƒ˦工ÈɈâ�

ǟ	工ÈɈ他÷ĞƪˏĲɡȯƇK÷ȦƪƜ(Liner Shipping)	ƙ七2UȌ二÷Ȧ

ƪ七一ˏȁʊ�ƻ˝Ȩ�˼ǩG7ƪƜƪ�˼ǩâº<̀Ľ�÷ȦƪƜĞ一ˏȁ

ʊʩɇ公ĞÕƪ一ˏśŎ�œȦɊ0Ğ一ˏȁʊ	Ʒ��才工ÈɈ)[	ƴ又Ȕ

 4³ˇrŎ�ȁʊ(ŰŪĞ̹̤� 

Agarwal ʩ Ergun(2008)���！工ÈɈś%ĠĞǙĕ�â�ǟäźȨ�)Ɋ

Ç9Ğȅ̘Ƴưȁʊ	ßƙ七2Uǖ、³ˇȔ 4	Ȭ�ŗ��ȁʊ方ʎ�Ød

�才、�cĞʹų	Ç9ĞƳư方ʎɡȋ�ɿƺĞ�cŬ˨�Qi ʩ Song(2012)七

˵�c?ų	�Ȩ�ƐɊȴ'ʝŝ��'ˊ÷ĀĞǙĕ�	ƪ¤ƐɊG7Ǽȉ�

ȁʊƐǏĔƧ�cL��Ɉ	Gʃ、Ų¯�cG7ʞǟĈɈ� 

Wang�Mengʩ Du(2015)÷Ȧƪˏ�˿õɬĀĞ古4	ȅ̘Ǽ）ɵĞȅě！

ȅ̘ʡ̮�心)Ä古	又ĉƛ÷Ğõɬȸ÷又˿ĞÇɅȅě工ÈɈ�3ƳǼ�ȅ

̘G7ƪˏĞ�ǟ	Gʃ、Ȕ 4ƙ七2UõɬĀ七˵日³ˇ� 

Giovannini ʩ Psaraftis(2018)ŗ�ȁʊ�œȦɊĞƪˏ	̖Ƈŗčǁ�źȨ

�	ØŎ'二þĞÇźȨ��Ʌƻ˝��	�ŎÇ�źȨ�ȏ�ʺĀĞƻ˝˼

ǩ	Ȍ二元友�ƪœƪȉâƿŲ¯ʞǟĈɈ！ĔƧ�c	Ȕ 4ƪˏÇ9`¼³

ˇ�Cariou�Cheaitou�Larbiʩ Hamdan(2018)³jǨ��友不ȁʊ(Mixed Integer 



�

�

�

	�

Linear Programming, MILP)Ȅūȅ̘！七ư一ˏ	˷˧Ǧƻ˝ĞȨ��ƻ˝ɔ¾！

Ȩ�)ɊĞȅěŕ�	GȔ 4³ˇŗm˂	ßjǊ�ʘ口ē(Genetic Algorithm, 

GA)ū口KÇ�źƪœ�˚Ğƪ¤ȉǩ	ʃ、Ų¯ʞǟĈɈ� 

 

2.2  ɇ公ƪˏȁʊ 
 

二R又ĉȅ公Ğƪˏ%ɭ�Ł�ŝ̭şÎ	�ɇ公ʩȅ公ĞÕƪ一ˏȁʊ�

ŝ«ʩŝＡ)Ǿ	äģĞˬƎƘƧ之�ŝĨØEś工ƻ˝Ȩ�ɵ；ȅě�¬Ŏ	

Songʩ Dong (2011)Ȣ、ȅ公FŪmĞŎ七ưȅě	��ćʃȨ�FŪmĞ�ĉ

ɵ；ȅě	��ȅ公ƻƝ�Ȩ�ĞƐɊɂȰɂ��ɇ公FŪmĞĲŎ͊ƏĽ�Ǽ

ʂĜ	ØEƻƝP9G�ĞƐɊ� 

Leong ʩ Ladany (2001)Ȣ、ƻ˝Ȩ又ƏĽº<�ʩƻƝƐɊ	º<� ĞȨ

�ɡƻƝɿĩĞƐɊ	¬Ŏ二ĩĞƐɊǏɡ�ŲƏĽ又ĉɷ�Ğº<��Ų	�

�ɇ公Õƪ一ˏȁʊaɕȌ二ȝÃåº<�)ƻ˝Ȩ	Ȕ 4友͉ɇ公Õƪ一ˏ

又ĉƏĽĞº<�	̎±ǭi二�'aŪĞƏȲ� 

Wang ȵ (2017)ƼȄfȨɽƻ˝Ȩ%ĠĞǙĕ�	ØE�才Ȩ�七ƐɊ！ɇ

公��ćʃ�ȓǣ̡ɉĞƛĀ	L�ɇ公ĞĔƧ又ĉ�cʻ卡�ŝɩǡɜ	��

ȔȰ一ƌ)��c�ƩǌŲ、Ȕ¯�Ǐ（�ƻ˝ȨɆ¤ǟ~Ƿ�	Øū口KÇ�

ʡǟ~Ƿ�Ğ�c)Ń	�才Ç"Ɛƻ˝ȨƩǌǓâĞƍƞG7ɇ公��ćʃ�

ȓǣ̡ɉĞƛĀ	³jǂ下ȁʊÄ古ćʃ！̡ɉȨ�ĞƐɊ	ǖ、ƩǌǓâȔ 

̂�Ğćʃ！̡ɉƐɊ� 

Chen ʩ Nijkamp(2018)ƴ又@cɇ公Ȩ�	之̀�Ȩ�ƻƝƐɊĞÉ÷�

ơ	�之ĸ͇o�ɇ公�Ȩ�ƻƝƐɊɡîɇ公Ğ日˟§�ƏĽ不Ɉ�äȨ�)

ɊĞƪ¤Ʉ̡G7ǵ�ǈʲɇ公ĞĀ˘Ȩ�Ğº<�ʻ卡� 

ˑČˮ(2018)GǊɏȨŗfȨ	ȁʊK˚jĉĎOÚ�ǃȗ˰Ǽ�ȗ�ƪ�

)ɇ公ƪˏ之ĸ	Ȍ二元友ƪ¤9不G7Ǽȉ	�ǟK'�一ˏ	m˂�ĉȔ 

4ɇ公2Û�	�才ƪ¤ĔƧ�cG7˝ę�c�ƻ˝Ȩ�º<�又ĉ˱Ă分

ǆǩ)��	ǛƬƻ˝ȨG7ƪ¤�c又ĉɇ公2U�ȁʊƪˏ)ʻ卡� 



�

�

�


�

Mancini ʩ Stecca (2018)ƒ˦�(ƙ�ǃɇ公Ç9aɕƻ˝�Ȩ�ƛĀȄūK

ɇ公ƪˏȁʊ之ĸ	³jƙ七÷ȦƪˏĞɤÿżÄ VRPTW！ƂjʙČɄ̡

(Hamming Distance)ű。ƪˏ)ɊĞŰ˓Ā	�Ǆ不Ȏ3L�Ȩ�ƻ˝�不Ğű

。	五ĪȨ�SȄ÷ŗÇ�ǥ一ˏaɕƻ˝	ʃ、一ˏĞ�中Ā�Ɛ�'\一ˏ

又ĉƏĽĞº<��G�ŗɷˌģ（ȄūĞ不ˡȁʊ之ĸ� 

ɒ�ʩǄ不� 

!:（�Ȩ�ɒ�	! = $ ∪ &		$ŗƻ˝Ȩɒ�	&ŗƯÔ̕ɒ�	& = &( ∪ &)  

*�Ǽȉ)ɒ� 

+�Ǽǻ不 

,�ƪˏȁʊȦɊ 

-�ƪˏ)ɊȔ�SŰ˓ĞȨ�不 

.��ǥƪˏȔ;ƻ˝�不 

/0123�Ȩ�4Ȕ;Ȁƻ˝��45$ 

/0(63�Ȩ�4Ȕ�Ȁƻ˝�不�45$ 

781�Ȩ�Ȕ;čǁƐɊ�45$ 

91:;<�kȨ�4ǳǂ、Ȩ�=Ğƪ¤�c�(4, =)5!, A ∈ +, 8 ∈ * 

C1:;<�kȨ�4ǳǂ、Ȩ�=（ĥɀĞƐɊ�(4, =)5!, A ∈ +, 8 ∈ * 

8C1;�AǼ�Ȩ�4（工ĞčǁƐɊ�	4 ∈ $, A ∈ + 

DEFG1, DEH8C1�ćʃ！̡ɉȨ4（工ĞčǁƐɊ�4 ∈ $ 

I4JKL�I4JKM�N�ɣ ʩɣ"Ÿ 

O*P1�Ɇ�ʩ̡ɉȨ�4（工Ğčǁɀ 

OQ1;�AǼ�Ȩ�4ƻ˝)ò÷�c 

O*1;�AǼ�4Ȩ�0ĞčǁƐɊ�	4 ∈ $, A ∈ + 

 

古不� 

R1:;< ∈ {0,1}�A	ǼŎ¶Ǘ4Ȩǳǂ、=Ȩ�(4, =)5!, A5+, 8 ∈ * 

W1;X ∈ {0,1}�A	ǼŎ¶�ǴF9ƻƝ�4Ȩ�45!, F5, 

Y1; ∈ ℝ[�A	Ǽ�Ȩ�4ɉôčǁĞƐɊ�45!, A5+ 



�

�

�

��

\1; ∈ ℝ[�A	Ǽ�Ȩ�4ĞčǁƐɊ�45!, A5+ 

]1; ∈ {0,1}�Ȩ�4Ŏ¶ȀA	ǼņȂ�45!, A5+ 

ℎ1;;_ ∈ {0,1}�Ȩ�4Ŏ¶ȀA	Ǽ！A
`ņȂ�	45!, A5+, A`5+ 

 

 m˂�� 

74a b bb91:;R1:;
<∈c

+bbb(O*P1; + OQ1;)W1;X
X∈e;∈f1∈g;∈f(1,:)∈h

+bbO*1;\1;
;∈f1∈g

																																																																																														(1) 

8]i=G9C	CH:  

b bR1:;<
<∈c(1,:)∈h

=bW1;X
X∈e

								4 ∈ $\&;
(, A ∈ +																																																																				(2) 

b bR1:;<
<∈c(1,:)∈h

= b bR:<;<
<∈c(1,:)∈h

									4 ∈ ${&;
(, &;

)}, A ∈ +																																														(3) 

b bR1:;<
<∈c(1,:)∈h

= 1								4 ∈ &;
), A ∈ +																																																																																					(4) 

b bR1:;<
<∈c(1,:)∈h

= 1								= ∈ &;
(, A ∈ +																																																																																					(5) 

b]1; ≥ .						
1∈g

			A ∈ +																																																																																																																(6) 

bR1:;< ≤ 1						(4, =) ∈ !, A ∈ +																																																																																														(7)
<∈c

 

bW1;X
;∈f

≤ 1							4 ∈ $\{&;
(, &;

)}, F ∈ ,																																																																																				(8) 

781W1;X ≤ \1;							4 ∈ $, A ∈ +, F ∈ ,																																																																																							(9) 

R1:;< = 0					(A, 8) ∈ $!PO																																																																																																							(10) 

R1:;< = 0					(A, 4) ∈ $!Ou																																																																																																								(11) 

Y1; ≤ 24(F + 1) − 10 + (1 − W1;X)I4JKL					4 ∈ $\{&;
(, &;

)}, F ∈ ,, A ∈ +															(12) 

Y1; ≥ 24F + 12 + (1 − W1;X)I4JKL						4 = &;
(, F ∈ ,, A ∈ +																																								(13) 

Y1; ≥ 24F + 16 − 8C1; − \1; − (1 − W1;X)I4JKL					4 ∈ $\{&;
(, &;

)}, F ∈ ,																(14) 

Y1; + \1; + DEFG1 + DEH8C: +bR1:;<
<∈c

C1: − Y:; ≤ 	w1 −bR1:;<
<∈c

xI4JKM			 

(4, =) ∈ !, A ∈ +								(15) 



�

�

�

���

\1; + w1 −bR1:;<
<∈c

xI4JKM + w1 −bR1:;<
<∈c

C1:x + 8C1; ≥ Y:; − Y1;		 

(4, =) ∈ !, A ∈ +			(16) 

/0123 ≤ b ]1; ≤ /0(63
;∈f

						4 ∈ $																																																																																										(17) 

bℎ1;_;__ ≤ -														
1∈h

	4 ∈ $, A` ∈ +, A`` ∈ +																																																																							(18) 

ℎ1;_;__ ≤
1
2
(]1;_ + ]1;__)						4 ∈ $, A

` ∈ +, A`` ∈ +																																																														(19) 

ℎ1;_;__ ≥ ]1;_ + ]1;__ − 1							4 ∈ $, A
` ∈ +, A`` ∈ +																																																												(20) 

wbW1;X
X∈e

x N ≤ ]1; ≤ bW1;X
X∈e

					4 ∈ !\!y, A ∈ +																																																													(21) 

bbR1:;<
<∈c

≤bW1;X
X∈e:∈h

							4 ∈ !, A ∈ +																																																																															(22) 

m˂�Ȕ"4Ə¤�c！˝ę�c	�(2)~(5)�(15)�(16)ŗ VRPTW)ű。

�	�(6)ű。Ç˰Ǽ˝ęȨ�)�不	�(7)ű。Çǥ上ˏaɕGŝ�ƪȉƪ¤	

�(8)̎±ɇ公���9ƻ˝ŝ�ĞȨ�	�(9)ű。Ç˰ɇ公��Ȩ�ĞȔ;čǁ

ƐɊ	�(10)�(11)3²ħo kǼȫē� sȉĿ�ćʃ iȨ�kǼȫēƻ˝ iȨ	�

(12)�(14)ħoɇ公ƻ˝Ȩ�ĞƐɊȴ��Ś	�(13)Ĳŗƻ˝fȨĞƐɊȴű

。	�(17)ŗű。Ç�źȨ�ƻ˝�不Ğ��Ś	�(18)~(20)ŗʙČɄ̡Ğű。	

�(21) ŗ古不]1;ʩW1;X)Ɋ̭į���(22)ŗ古不R1:;<ʩW1;X)Ɋ̭į� 

 

2.3  ɇ公Ȩ�º<� 
 

�(ƙ�ǃɇ公ǭɢ介ĳȯƇ	Lekakou�Pallisʩ Vaggelas(2009)！Mancini 

ʩ Stecca(2018)Ȍ二ʩǎƄ�ˡģǛƬGɇ公2U˷˧ɇ公fȨĞ司̕Ɇ¤Ȩ�º

<�3đ	�才Ȩ�ɴȸ�ɇ公！ƏĽčǁ	G7ɩ�Ğŋȶʩȁˋ	�ŗŋĘ

'他÷又ĉƏĽɡȋ�Ļƨ	�Ȩ�ñ̬Ğ̆[qȇ�ŎŰŪĞº<�ơ	Ǐɇ

公fȨº<�Ūơ|3ŗ 12ź̮²	日|� 81ɓŪơ� 



�

�

�

���

Ȩ�˷˧ŗ�3ŰŪE˓̢Ğǅ̤	Demirel ʩ Yücenur(2011)ƴ又�� æ

ĞZźȨ�ȢK�˷˧ǥv	Ø³j VIKOR ！ ANP ?ēǾǫ ɇ公Ȩ�˷˧Ğǅ

̤	æFŪǏ˷˧ǥv3ŗZ ʗų7 13 ɓɦĲ� 

 Wang�Jung�Yeoʩ Chou(2014)又ĉdâɇ公^ȚȯƇ	ƻ˝Ȩa工Ȣ5Ȩ

�Ğčǁâº<ɇ公2U！ƏĽ	æ(Gȥ̕º<�！?ĭĀŗȔʻ卡ɇ公2U

�˷˧ƻ˝ȨĞäź�ơ	>(ȢKZ ų� 14ɓʻ卡˷˧Ğ�ơ� 

ɇ公2UG̃ǖȔ ³ˇ	Ãȝɠ太ɇ公ƻ˝Ȩ	ŗ�̖ǔčǁˋș	Gº

<Å�ƏĽ	Tsamboulas�Moraitiʩ Koulopoulou(2018)�%ɭ��Ğƪˏ(	³

jɇ公º<�ň˂ū口ˋș0Ȩ�Ʃº<Ğˆ�ɇ公ƻ˝Ȩ不Ɉ	入Ȫdâƻ˝

ȨĞƻ˝�不	Ȣàɇ公2U�̖ǔƪˏ˷˧ƻ˝ȨƐĞǄ�Ý˦� 

Pesce ȵ (2018)�%ɭȯƇ�互ĞȨ�ĺ^ŗɇ公2UȯƇɇ公ǭɢĞˁƤ	

�ŗ�ǭɢĞɭ文h半ȯƇ	Ȍ二�ħɦÉȶ3đ(Multi-Criteria Decision 

Analysis , MCDA)â˳Ɉƻ˝ȨĞġɡ方ʎʩɭ文ȯƇ	Ȍ二ʩǎƄ！ɇ公2UȂ

ǅŃȾ©（˷Ğň˂�ƍĀG7́Ű	Gƽŗ˷˧SŇ半ȯƇĞɇ公ƪˏŪơ3

đ� 

Chang�Liu�Parkʩ Roh(2016)ƴ又ÚŔ�ǃɇ公ƏĽ又ĉ¤Ȳ(Ğƻ˝Ȩ

ʚɛĿɆ¤元Œ	Ȍ二。÷˳Ɉ˂ɦȾ©ƏĽ又ĉƻ˝ȨĞȦǤG7ǏƏȲıʩ

ƏȲŃĞ元Œ	3đKƏĽ又ĉƻ˝ȨĒŰĞ�ź�ơŗɩ�>4͉͈�ǛƢG

7ȥ̕º<�� 

 

2.4  公ǼĔƧ 
 

Psaraftis ʩ Kontovas(2014)又ĉƏ¤�cǚ。公ǼȉĿ又ĉŲ¯ĔƧ�cŗ�

ɓ̭水�ơ	�ƐɊȴ/ȃĞǙĕ)�ĈʔǼȉƩǌʃ、͇ȻĞȩ;ĔƧ	ŝɿ

ĉGȔ ȉǩƪ¤)�ĞĔƧ�c�Wang ʩ Xu(2015)Ȍ二ȔÞ4ƪ¤ȉǩŲ¯

ʞǟĈɈ！ĔƧ�c又ĉɇ公2U工Ū̪ƦĞŝ̭ȳ�！³ˇ)ʻ卡r�ŝ̭ş

Î� 



�

�

�

���

��ŭŝ̭>̲（Ò	公ǼĔƧʩƪ¤ȉĿ̭įrŎɇ公2U工Ū�Ɉ)�

cŪơ	ū口KȔÞƪ¤ȉǩ	ƒ˦公Ǽƪ¤ȉĿ！公Ǽ "ɡʻ卡ĔƧ	ǭi

�ŭ公ǼĔƧ?Ȳ�(Du, Chen, Quan, Long, & Fung, 2011; S. Wang et al., 2017)� 

Q(D, z) = {
														Q|(D, z)																	, 4}	D/z ≥ �∗											

A + A` × (�∗)< × Ç
)

É∗
Ñ , HCℎGFY48G

.	   

A！A`ŗƲ̙į不	�Ŏƪ¤ȉĿ	8Iħ公ǼĞ "	á��(ĸǼ	8 =

4.5�ŧGĠƪ¤Ʉ̡D	zŗƪ¤ƐɊ	ȔŃ�才、公Ǽŗ�ɬŜĔƧ	ƼȄȏG

他÷ȉǩāŎȔÞƪ¤ȉǩƪ¤� 

V Fagerholt�Laporteʩ Norstad (2017)ȢK�Ǽȉ 14~20ɬƐ	Ȍ二十ʲɻ

Ǝ3đŃ̙ƦK公ǼĔƧ̭į�J<(8) = 0.00368M − 0.10158M + 0.8848	8IħǼ

ȉ� 

 

2.5  "ȷ 
 

ȅ七÷Ȧƪˏʩɇ公Õƪ一ˏ	ŝ«)Ǿ�ĉȌ二一ˏĞ�ǟâº<̀Ľ˷

˧七ưȅěāŎɞŷ	̑ȬśŎ七å	ŝＡ)Ǿ�ĉ七ưĞɓm'�	�ʻ卡Ń

半一ˏ�ǟ工Ū�才Ğ�ơ�Ǘ>̲(SǖĠǗ二Rȗ�ƪˏȯƇ、ȦɊĀƪ

ˏ	'允Ŏȅ公̏Ŏɇ公	ĔƧśŎĨȦ�ǛƬĞ̹̤�ȅ公ŎȌ二工ÈɈâ˷

˧ƻ˝ĞȨ�GȔ 4³ˇ	¬ŎGɇ公Ȇ中ĞƂɵ¤Ȳ	aɕ�才、ƏĽĞƏ

ʂȥ̕ƾ�â˷˧ƻ˝Ȩ	�二RĞ>̲(ƴ又ɇ公ƻ˝ȨĞ˷˧śŎǢŭĀĞ

ɤÿ	āŎƻ˝ĞȨ�śŎ%ĠŃ}Ɇ¤一ˏĞȁʊ	ØȫɈ4Ğ不ŸƦ�一ˏ

ȁʊ)(� 

�ŭ>̲(又ĉȨ�˷˧ĞŪơ	ɇ公fȨ又ĉɇ公2UŎ�źŰŪĞÑ

£	��ɡ�才、ȃ�̂七?ųĞ�ơ�ɇ公ƻ˝Ȩ�才Ğ�ơŝ又ȗƣ	ƴ又

ɇ公ƏĽ又ĉ司yƏʂĞº<�âƽŗ�Ɉ�>̲(GǅëĞ?�友ǫKƻ˝Ȩ

�˷˧Ūơ	cşÎǏɡǏæɈ4ØƦ�ɇ公ƪˏȁʊ(� 

二RşÎƴ又ȅ公÷Ȧƪˏ̂�Ğū口śŎG工ÈɈɆ¤入Ō	Ȭ�ɇ公Ə

ĽĞ工ÈɈɡƒ˦ƻ˝Ȩ又ĉƏĽĞº<��ǭi分ǆǩĞ古4	�ħŗƒ˦c



�

�

�

���

Ȑɬ（Ƭ允)>̲（友ǫ)ħƔ	又ĉȅ̘Ǽʩɇ公)>̲ƴ又̂��ĔƧ�

c�Ȩ�ƐɊȴ�ƪˏȁʊʩƻ˝ȨȾ˷Ɇ¤友ǫʩcşÎɆ¤Bɿ� 

ħ 2-1  >̲友ǫ 

ģ 
ȗ�

fȨ 
̂� 

Ĕ

Ƨ

�

c 

Ȩ� 
ƐɊ

ȴ 

�Ǽ 
�ƪ

ˏ 

一ˏ 
ȁʊ 

ƻ˝

Ȩ 
Ⱦ˷ 

ȅ̘Ǽ        
Agarwal ʩ Ergun(2008)  ✓   ✓ ✓  
Qi ʩ Song(2012)   ✓ ✓    
Yadong ȵ(2015)  ✓ ✓  ✓ ✓  
Giovanniniʩ Psaraftis( 2018)  ✓ ✓  ✓   
Cariou ȵ(2018)  ✓ ✓  ✓ ✓ ✓ 

ɇ公        
Wang ȵ (2017)  ✓ ✓ ✓ ✓   
ˑČˮ(2018) ✓ ✓ ✓ ✓  ✓ ✓ 
Mancini ʩ Stecca (2018)   ✓ ✓ ✓ ✓  
cşÎ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
ɻƎâɥ�cşÎ友ǫ 

 

G二RĞ>̲âŞ	�ƪˏȁʊĞm˂FŪŎGȔ¯�c	�才�¨Ų¯Ĕ

ƧGȔ"4�c	又ĉƪˏȁʊʩ³ˇ)ɊĞŝ+ʻ卡	̔;�ŝ̭>̲��

�	cşÎɡǏȨ�º<�又ĉ�ƞĞʻ卡Ʀ�之ĸ)(	�才、Ƃɵ¤Ȳ(ƻ

˝Ȩ�ĞɞƳ又ĉ�c！��Ğʻ卡	Ƭ允ƪˏĞ友͉º<�又ĉƏĽ̌Ɂɷ¤

Ȳ)ɛ̯	Gʃ、Åǵ�Ǭ¤ɇ公2U（ȁʊƪˏĞɤÿ�之ĸrSƳ�Əʂȥ

̕ǧĊõâɆ¤ȁʊ	ßƪˏ)Ɋ�（ƊＡ	ȢƺƏĽ}�ɞŷɛ̯� 

 

  
  



�

�

�

���

Ǵ�Ȑ ɇ公ƪˏȁʊ之� 
 

3.1  ɇ公2U˷˧ƻ˝Ȩ�ĞƛĀ 
 

ɇ公2U�˷˧Ȩ�Ɛ	�才Ȩ�又ĉƏĽĞº<�âŗ˷˧Ğæ(�ɓ

ŰŪĞÝ˦	¬�二RĞˡǿşÎ̔;�Ǐº<�Ĉ�一ˏȁʊ)((Asic & 

Lukovic, 2016)�şÎ͇oƻ˝Ȩ�ĞƛĀ�中4！º<�Ŏɇ公ƪˏƩǌ�M七

ØẼ³Ğäź̭水Ūơ��中4ȀȽŗŕ¤�̕！̔ŗ�ĠĞ�?�Ȣàȃ

�ŖǂĞȨ�！Ĉ̥！ȥ̕Ǆ司ĞȨ�	G7ɗǶ！ȕɠmĞ�)ɊĞ`˳

(Barron & Greenwood, 2006)�二R>̲(	ɇ公2U�˷˧fȨƐ	ɡ�才、ɷ

Ȩ˚'˚�ŗɴȸȵ�ɓfȨĞƛĀ	¬Ŏ�˷˧ƻ˝ȨƐ	ɇ公2UW工Ū

�才、ƏĽ又ĉƻ˝ȨĒŰĞ�ź�ơŗɩ�>4͉͈�ǛƢG7ȥ̕º<�

(Chang et al., 2016)���	cşÎ�才Ȩ�ĺ^Ğƛ£	æº<ʂĽĞȥ̮̕²

Ɇ¤Ȩ�ĞƛĀ3̮L�Ȩ�ʩȥ̕)ɊĞ̆[qȇ	ū口Ȩ�º<�	ɇ公2

USGȌ二ƛĀ7º<�â˷˧ƻ˝Ȩ�G�ƻ˝Ȩ�˷˧ƛĀ)ħƔŗcşÎ

ƒ˦Wang ȵ (2014)！ Chang ȵ(2016)ƏĽ又ĉȨĺ司yɡ�才Ğ�ơŗƻ˝Ȩ

�ĞƛĀǶ友K˚�cşÎƽŗɈ4Ȩ�º<�Ğɓm� 

ħ 3-1  ƻ˝Ȩ�˷˧ƛĀ 

Əʂȥ̕ 

反X˸ɼ 
>4司y 
¡Ȭȥ司 
tɋƃ予 
öǠ司y 

̆[qȇ Ȩ�又ȥ̕Ğ̆[qȇ 
ɻƎâɥ�cşÎ友ǫ 

 

cşÎŗ�Ɉ4Ȩ�º<�	ɡ�才�ŭɇ公2U˷˧ƻ˝ȨĞƛĀ	Ȍ二

ǶūƏʂ土Ơ trip advisor �	（Ȣ()五Īȥ̕	ØEɘū口Ⱦ允Ƀ二 100ĲØ

EȾʶ� 4̓ŏG�ŸǖƏĽ司y)ȥ̕�̆[qȇƐɊŗū口ǗȨ�GȔÁĞ

?�ćʃĺ^ȥ̕3°FŪ�ǃ（Ƨɀ)ƐɊ�ȔŃ	Gº<� 1~10ŗň˂不

Ÿ	ØƼȄƏʂȥ̕ʩ̆[qȇ又ĉƏĽĞº<�ʻ卡ŝȵ	º<�ŝLŃ	ȵ

Bá3ƳŃǖ、ÇźȨ�Ğ友͉º<��ƼȄ�źƻ˝Ȩɒ�ŗ! =



�

�

�

���

{	!L, !M,⋯⋯!Ly}	��Ȇ�źȥ̕不ɈȔ�)Ȩ�Ğȥ̕º<�(á1)Ȅŗ 10	Ȕ

¯ŗ 1�8)̆[qȇƐɊ(O1)ȔĩĞȄŗ 1	ȔȰĞȄŗ 10	ØEȵBá3Ƴæ

˞ĞȨ�ŝ又º<�Ń	Ǐȥ̕ʩ̆[qȇĞ3不ŝLŃƷG 20	Ǐ不Ÿ̠ȣŗ

-ĉ 0~1)ɊĞ不Ÿ� 

à1 =
(ȥ̕º<�Ÿ(á1) +̆[qȇº<�Ÿ(O1))

20
 

 

3.2  ɇ公ƪˏȁʊ之� 
 

ÚŔ�ǃɇ公Ȩ�3°'��(ƙ�ǃǍɒ	���ƪ¤¢��źȨ�Ɛ	

SƩɡĥɀ��9ĞƐɊ�ƙ�ƪ¤	��cşÎǏ>̲(�(ƙ�ǃɇ公ƪˏ

ȁʊ之ĸ(Mancini & Stecca, 2018) ŗǊ̚	�才、ÚŔ�ǃɇ公ƪˏƛĀŗȗ�

fȨ�ɇ公ƻ˝Ȩ�ƐɊȴĞű。ØEƆȃɇ公�ƙ�ƪ¤Ƀ二�9	ȄūK˚

jĉÚŔ�ǃ)ɇ公Õƪ一ˏ之ĸ	ØEǏm˂�ȄŗȔ 4³ˇ	�才古ǂĞ

Ə¤�cG7î、ƪˏº<�ʻ卡Ğǲų��	ŗɇ公2UȁʊKȔ˚ƪˏ� 

�ū口³ˇƐ	�才、ɡƒ˦ƪˏ古4�Ä古Ğ古ǂ�c！̂�	�cɓm

FŪ�才ĔƧ�cG7˝ę�c	ǼſĞ̈ɻ�c'ɡ�ŗƪˏ�Ä古	（G'

��才0�̂�ɓmFŪ�才î、ƻ˝Ȩº<�（ʻ卡Ğǲų��	ØEƼȄƏ

Ľ�Ǽ�ĞƘɀØ'ɡî、ƪˏĞÄ古��古4	��Ǽ���'Ʀ��Ɉ� 

ǲų��Ğū口?�ŗ	ƼȄǲʶ'心KȯƐɊǏĨ��古4	ŗò÷ǲ

ʶ	Ƕū�ĂĸʶƔ！Ɋ不ū口KÇźƪˏ)`¼ǲʶ	̙ƦK˱ĂʶƔ)工È

，不	G³ĉ之�ū口ƐSGƒ˦9不Ğ古4�Ä古ǲʶ� 

友͉�Ò	cşÎ)ɇ公ƪˏȁʊ之�FŪȢà� 

1. ȗ�fȨƪˏű。 

2. ˚jĉÚŔ�ǃȨ�ƐɊȴ)ƪˏȁʊ 

3. Ȩ�º<�又ĉƪˏȁʊĞʻ卡 

4. �才ƪˏ̂�！�c	m˂ŗȔ 4ɇ公2U³ˇ 

ƒ˦�ŭ又ĉÚŔ�ǃɇ公ƪˏȁʊ之�	cşÎȁʊKG�不ˡ之ĸ� 

Ǆ不÷ɯ� 

!:（�Ȩ�ɒ�	! = {	!y,!L, !M,⋯⋯!2}	0�aIħfȨ� 



�

�

�

���

+�ǼǻĞɒ�	+ = {1,2,3,⋯⋯A}�� 

,�ƪˏȁʊȦɊ� 

Ka�ƪˏ)ɊȔ�SŰ˓ĞȨ�不� 

aa�w�ƪˏȔ;ƻ˝�不� 

/0123�Ȩ�4Ȕ;Ȁƻ˝��45!� 

/0(63�Ȩ�4Ȕ�Ȁƻ˝�不�45!� 

781�Ȩ�Ȕ;čǁƐɊ� 

91:�kȨ�4ǳǂ、Ȩ�=Ğƪ¤�c�(4, =)5!� 

C1:�kȨ�4ǳǂ、Ȩ�=（ĥɀĞƐɊ�(4, =)5!� 

K�N�ɣ ʩɣ"Ÿ� 

OQ1;�ɇ公A�Ȩ�4ƻ˝)ò÷�c	A5+� 

à1��Ȩ�º<�Ÿ� 

P�日ʀĽɈ� 

â�i�˱ĂʶƔ工È，不)į不！ǒ不� 

à8�`¼分ǆǩ� 

ä�º<�ʻ卡į不	ħoƪˏȁʊ(ƻ˝ȨĞ˷˧ŗ分ǆǩ（ǓâĞƍƞŸ

� 

 

古不÷ɯ� 

R1:; ∈ {0,1}�AǼŎ¶Ǘ4Ȩǳǂ、=Ȩ�(4, =)5!, A5+� 

W1;X ∈ {0,1}�AǼŎ¶�ǴF9ƻƝ�4Ȩ�45!, A5+, F5,� 

Y1; ∈ ℝ[�AǼ�Ȩ�4ɉôčǁĞƐɊ�45!, A5+	Yy; ≥ 0� 

\1; ∈ ℝ[�AǼ�Ȩ�4ĞčǁƐɊ�45!, A5+� 

]1; ∈ {0,1}�Ȩ�4Ŏ¶ȀAǼņȂ�45!, A5+� 

ℎ1;;_ ∈ {0,1}�Ȩ�4Ŏ¶ȀAǼ！A
`ņȂ�45!, A5+, A`5+� 

u�入©ɞŷ�不� 

u = (à8 + ä ×bbb(à1 × W1;X)
X∈e;∈f1∈h

)P × A 



�

�

�

�	�

不ˡ~�� 

ãåç			(i + âb(
Yhé; − Yhè;

24
;∈f

)) × u

− ( b b91:R1:; +bbbOQ1;W1;X
X∈e;∈f1∈g;∈f(1,:)∈h

)																																		(1)	 

8]i=G9C	CH:  

b R:1;
(:,1)∈h

=bW1;X
X∈e

					4 ∈ !\!y, A ∈ +																																																																					(2) 

b R1:;
(1,:)∈h

= b R:1;
(:,1)∈h

										4 ∈ !\!y, !2,A ∈ +																																																				(3) 

bR1:;
ê∈h

= 1						4 = !y, A ∈ +																																																																																								(4) 

bR1:;
ë∈h

= 1							= = !2, A ∈ +																																																																																							(5) 

b ]1; ≥ aa						
1∈h\hí

			A ∈ +																																																																																															(6) 

bW1;X
;∈f

≤ 1										4 ∈ !\{!y,!2}, F ∈ ,																																																																					(7) 

bW1;X
1∈h

≤ 1												A ∈ +, F ∈ ,																																																																																				(8) 

781W1;X ≤ \1; ≤ 36W1;X										4 ∈ !, A ∈ +, F ∈ ,																																																				(9) 

Y1; ≤ 24F + 12 + (1 − W1;X)K			4 ∈ !\!y, F ∈ ,, A ∈ +																																				(10) 

Y1; ≥ 24F + 6 − (1 − W1;X)K					4 ∈ !\!y, F ∈ ,, A ∈ +																																					(11) 

Y1; + \1; + C1:R1:; − ì1 − R1:;îK	 ≤ Y:;							(4, =) ∈ !, A ∈ +																											(12) 

/0123 ≤ b ]1; ≤ /0(63
;∈f

									4 ∈ !																																																																										(13) 

bℎ1;_;__ ≤ Ka						
1∈h

			4 ∈ !\!y, A` ∈ +, A`` ∈ +																																																					(14) 

ℎ1;_;__ ≤
1
2
(]1;_ + ]1;__)								4 ∈ !\!y, A

` ∈ +, A`` ∈ +																																							(15) 

ℎ1;_;__ ≥ ]1;_ + ]1;__ − 1								4 ∈ !\!y, A
` ∈ +, A`` ∈ +																																						(16) 

wbW1;X
X∈e

x N ≤ ]1; ≤ bW1;X
X∈e

						4 ∈ !\!y, A ∈ +																																																	(17) 



�

�

�

�
�

bR1:; ≤ bW1;X
X∈e:∈h

											4 ∈ !, A ∈ +																																																																								(18) 

�(1)ŗm˂，不	ħoȔ 4³ˇ	N»ɇ公ĞƏ¤�cG7ɇ公˝ȨĞč

ǁɀG7�才、分ǆǩ)ǲʶ��ɓm��(2)ŗɇ公ƻ˝Ȩ�Ğű。Ŏ	ħoƼ

�ɇ公ƻ˝Ȩ�=	aɕȀAǼčǁ��(3)ŗŕɈ�Ņű。��(4)ʩ�(5)Iħ一ˏ

ĞƯƮ̕aɕŗfȨ��(6)ű。Ç˰ɇ公Ȕ¯ƻ˝Ȩ�不��(7)ŗ̎±Ȩ���

�9Ȁ'�˰ɇ公Ű˓ƻ˝��(8)ű。Ç˰ɇ公Ç9WƩƻ˝�źȨ��(9)ű。

Ç˰ɇ公��Ȩ�ĞȔ;čǁƐɊ��(10)�(12)ŗƐɊȴű。	�(10)ʩ�(11)

3²Ŏɇ公ćʃȨ�ĞƐɊȴ�Śʩ�Śű。��(12)ŗˊĮƐɊȴĞȈ半Ā�

�(13)ŗű。Ç�źȨ�ƩǌȀƻ˝Ğ�不��(14)�(16)ßjʙČɄ̡(Hamming 

Distance)âű。一ˏ)ɊĞŝ«Ā	�(14)ŗ³jℎ1;_;__ŗȨ�4Ŏ¶�ȀA`ʩA``Ǽ

ƻ˝)ʇ�古不âű。Ȩ�Ű˓Ğ�不��(15)ʩ�(16)ŗű。ℎ1;_;__Ğ��Ś�

�(17)ŗ古不]1;ʩW1;X)Ɋ̭į���(18)ŗ古不R1:;ʩW1;X)Ɋ̭į�� 

 

3.3  Èㄧ?ē 
 

cşÎĞƪˏȁʊ之ĸßjȨ�)ɊĞƪ¤ƐɊ�ƪ¤�c�˝ę�cū口

�cG7³jƻ˝ȨĞº<�入©�不âū口���ƒ˦ 3.2ɬ（ŀpKĞ不ˡ

之ĸ	ßjMATLAB 友不ȁʊȔÞ4Ƃv(Intlinprog)	Ɇ¤ȁʊÈㄧ	kĉ

MATLABȔÞ4ƂvȫēÈㄧĬˏĀm˂�	ØEȁʊKâĞ9不ƊＡ又ĉ一ˏ

Ğʻ卡' 	���Ȳ�(ɡǏ9不ĞǥvȄŗ÷Ÿ	G友不ȁʊĞ?�Ɇ¤È

ㄧ���力（o	MATLABzū口KˏĀȁʊĞȔÞㄧŃ	ɡ}G branch and 

boundĞ?�ÃK友不ȔÞㄧ	ɩʩˏĀȁʊĞȔÞㄧĞʬƊŸȵĉʇƐ	Sǖ

、ȔÞㄧ	ØEǗ古不ȷď(ǖ、	ƻ˝ĞȨ�G7ƻ˝ƐɊ� 

�力 3-3ŗǋ¤ȷďȮų力	SGŞ、MATLABÈㄧ友不ȁʊ)二Ȳ	zj

ˏĀȁʊÈKȔÞㄧŃ	}³jʘ口ēÈK友不ȔÞㄧ	�ǖ、ʬƊŸȵĉʇ

Ɛ	µǖ、ȔǸㄧ� 



�

�

�

���

 

力 3-1  �˰ǼȲ�ǋ¤ȷď力 
ɻƎâɥ�cşÎ友ǫ 

 

 

  

�

�



�

�

�

���

ǴZȐ 十̫şÎ-GǊɏȨŗfȨŗá 
 

4.1  ţȥʭČ 
 

ƒ˦2Fɇ公(Princess Cruises)！̰ŏɇ公(Star Cruises)�Y͋GǊɏȨŗf

Ȩ（ȁʊ一ˏ)（�ƻ˝Ȩ	ŗcşÎ)ƻ˝Ȩ˷˧)Ý˦	kĉŋȶ?ųȫ

ēäûğƪ	��ɇ公2U��ǟGY͋ŗfȨKȯĞ一ˏśÌ�(ǈ�ǃĞȨ

��ȁʊȨ�kĴ、ON»ǊɏȨ�ƅTƈ�nƑ�Ę̈�Ȓãƈ�ĩǐ�文�

ƈ�ʠú�̰C�Ƶ#� ×��Tľ7ĎÜ| 13źȨ	Ȩ�3°��力 4-1（

o� 

力 4-1  Ż˷Ȩ�3°力 

ɻƎâɥ�cşÎ友ǫ 

 

mıɇ公2UGǊɏȨŗfȨ)ɇ公ƪˏȁʊ	G2Fʂ公ＢD2Fɳŗá

)ƪˏ	友ǫG�ħƔ	��,9ĞƪȲ	ȔȰŗȦ�9	ƻ˝˛ĨǊɏĞñș

Ȩ��,9	ƻ˝Ʉ̡ɿ山Ğ@ccƈȨ�	ƻ˝Ȩ�不'Ƀ二�ź	ƪˏ友ǫ

��ħ� 

  



�

�

�

���

ħ 4-1  Ǭ¤ɇ公2Uȁʊ)ƪˏ 

ƪ¤9不 ƪˏ 

�9 ǊɏànĹƈàǊɏ 

Z9 ǊɏàĘ̈àǊɏ 

,9 
ǊɏàĘ̈ànĹƈàǊɏ 

ǊɏàʠǑàƵ#àǊɏ 

ɻƎâɥ�友ǫ¡2Fɇ公ø土 https://www.princesscruises.com.tw/taiwandeparture/� 

 

4.2  �cɀj 
 

cşÎFŪG�才ɇ公2Uƪ¤（工)古ǂ�c	���c�Ɉɓm�Ȩ�

ƻ˝（工)˝ęɀjG7ƪ¤�c(ĞĔƧ�c	'�才Ǽſ̈ɻɀjG7Ǽ�

sŴȵò÷�c�G�ħƔ�cɀjū口śŎGY三ħo�ƒ˦�ǈȨ�ȁ÷)

ɇ公˝ęɀj	E'�才`@ʩƼ@˝ęɀj)ƊＡ�G¥. 2019� 3A 24@

ȭ¹ɚǩū口�Ȩ�˝ęɀj�@三ɚǩ 0.2837�̒化ɚǩ 0.2926�友ǫ��

ħ� 

ħ 4-2  ɇ公˝ęɀj 
 

 

 

 

 

 

ɻƎâɥ�cşÎ友ǫ� 

 

cşÎ友ǫMaritime Traffic（ȢàȨ�)ɊĞƪ¤Ʉ̡	ØGǼȉ 18ɬū

口�Ȩ�)ɊĞƪ¤ƐɊ���ħ 4-2！ 4-3（o� 

  

Ȩ� Ǌɏ 文�ƈ Ƶ# ĩǐ ʠú Ȓãƈ 
˝ęɀ 

��.Y三	 
152.4 559.22 559.22 165.974 373.024 107.883 

Ȩ� ƅT nƑ  × �Tľ ĎÜ ̰C 
˝ęɀ 

��.Y三	 
79.035 79.035 124.351 124.351 73.762 559.22 



�

�

�

���

 

ħ 4-3  Ȩ�)ɊɄ̡ 
�ƙž	�  Ǌɏ 文�ƈ Ƶ# ĩǐ ʠú Ȓãƈ Ę̈ ƅT nƑ  × �Tľ ĎÜ ̰C 
Ǌɏ -�  594 719 621 705 617 331 194 145 916 1012 1126 1019 
文�ƈ 594 -�  158 228 199 281 523 571 601 474 718 898 100 
Ƶ# 719 158 -�  158 113 304 536 659 712 368 571 654 80 
ĩǐ 621 228 158 -�  136 166 382 552 601 398 572 688 162 
ʠú 705 199 113 136 -�  345 509 639 680 300 465 584 165 
Ȓãƈ 617 281 304 166 345 -�  367 510 571 377 467 582 287 
Ę̈ 331 523 536 382 509 367 -�  174 234 656 747 862 761 
ƅT 194 571 659 552 639 510 174 -�  88 815 906 1021 935 
nƑ 145 601 712 601 680 571 234 88 -�  872 972 1087 971 
 × 916 474 368 398 300 377 656 815 872 -�  227 346 501 
�Tľ 1012 718 571 572 465 467 747 906 972 227 -�  200 589 
ĎÜ 1126 898 688 688 584 582 862 1021 1087 346 200 -�  725 
̰C 1019 100 80 162 165 287 761 935 971 501 589 725 -�  
ɻƎâɥ�cşÎ友ǫ¡Marine Traffic: https://www.marinetraffic.com/ 

ħ 4-4  Ȩ�Ɋƪ¤ƐɊ 
�"Ɛ	 Ǌɏ 文�ƈ Ƶ# ĩǐ ʠú Ȓãƈ Ę̈ ƅT nƑ  × �Tľ ĎÜ ̰C 
Ǌɏ - 33 40 35 39 34 18 11 8 51 56 63 57 
文�ƈ 33 - 9 13 11 16 29 32 33 26 40 50 6 
Ƶ# 40 9 - 9 6 17 30 37 40 20 32 36 4 
ĩǐ 35 13 9 - 8 9 21 31 33 22 32 38 9 
ʠú 39 11 6 8 - 19 28 36 38 17 26 32 9 
Ȓãƈ 34 16 17 9 19 - 20 28 32 21 26 32 16 
Ę̈ 18 29 30 21 28 20 - 10 13 36 42 48 42 
ƅT 11 32 37 31 36 28 10 - 5 45 50 57 52 
nƑ 8 33 40 33 38 32 13 5 - 48 54 60 54 
 × 51 26 20 22 17 21 36 45 48 - 13 19 28 
�Tľ 56 40 32 32 26 26 42 50 54 13 - 11 33 
ĎÜ 63 50 38 38 32 32 48 57 60 19 11 - 40 
̰C 57 6 4 9 9 16 42 52 54 28 33 40 - 
ɻƎâɥ�cşÎ友ǫ 

  



�

�

�

���

ƒ˦Ǵ�Ȑ>̲( Fagerholt ȵ(2010))ĔƧ�cū口?Ȳ��J<(8) =

0.00368M − 0.10158 + 0.8848	8IħǼȉ�cşÎǏǼȉȄ÷ŗ 18ɬ�12ĢǼ

ǻˬĔŗY三 26,000�J<(18) = 0.2242	Ɇ¤ū口（友ǫ)ĔƧ�cƟƶ� 

ħ 4-5  ĔƧ�c 
��.

Y三	 
Ǌɏ 

文�

ƈ 
Ƶ# ĩǐ ʠú 

Ȓã

ƈ 
Ę̈ ƅT nƑ  × 

�T

ľ 
ĎÜ ̰C 

Ǌɏ - 3,463 4,191 3,620 4,110 3,597 1,929 1,131 845 5,340 5,899 6,564 5,940 
文�ƈ 3,463 - 921 1,329 1,160 1,638 3,049 3,328 3,503 2,763 4,185 5,235 583 
Ƶ# 4,191 921 - 921 659 1,772 3,124 3,841 4,150 2,145 3,328 3,812 466 
ĩǐ 3,620 1,329 921 - 793 968 2,227 3,218 3,503 2,320 3,334 4,010 944 
ʠú 4,110 1,160 659 793 - 2,011 2,967 3,725 3,964 1,749 2,711 3,404 962 
Ȓãƈ 3,597 1,638 1,772 968 2,011 - 2,139 2,973 3,328 2,198 2,722 3,393 1,673 
Ę̈ 1,929 3,049 3,124 2,227 2,967 2,139 - 1,014 1,364 3,824 4,354 5,025 4,436 
ƅT 1,131 3,328 3,841 3,218 3,725 2,973 1,014 - 513 4,751 5,281 5,952 5,450 
nƑ 845 3,503 4,150 3,503 3,964 3,328 1,364 513 - 5,083 5,666 6,336 5,660 
 × 5,340 2,763 2,145 2,320 1,749 2,198 3,824 4,751 5,083 - 1,323 2,017 2,920 
�Tľ 5,899 4,185 3,328 3,334 2,711 2,722 4,354 5,281 5,666 1,323 - 1,166 3,433 
ĎÜ 6,564 5,235 4,010 4,010 3,404 3,393 5,025 5,952 6,336 2,017 1,166 - 4,226 
̰C 5,940 583 466 944 962 1,673 4,436 5,450 5,660 2,920 3,433 4,226 - 
ɻƎâɥ�cşÎ友ǫ 

 

4.3  ��ɓm 
 

cşÎ��ɓm�ŗǼ�ƏĽƃ予Ƙɀ�̌ěƘɀȵ'ɡ心Ȼƪˏ古4��

古ǂ	��̂�ɓmGǲʶ��ŗFŪɓm	Ȍ二 3.1ɬȢ、)ɇ公2U˷˧ƻ

˝Ȩ�)ƛĀâū口º<�	ØEƒ˦一ˏĞº<�âʻ卡ɇ公˱Ă)分ǆǩ�

FŪʻ卡º<�)ä ɓmŗƻ˝Ȩ)Əʂȥ̕ź不！̆[qȇƐɊ�ƒ˦ 3.1

ɬȢKĞū口?�	ū口KĞȥ̕！qȇº<�	Ǐäźº<� 1:1ŝLŃ	}

��ȵBá3°� 0~1)Ɋ	ǖ、ɷȨ�Ğ友͉º<�	ȔŃĞº<�不ŸIħ

ɷȨ�又ĉ分ǆǩ)ʻ卡� 

  



�

�

�

���

ħ 4-6  Ȩ�º<� 

�  Əʂȥ̕ź不 
̆[qȇƐɊ

�3北	 
ȥ̕º<� qȇº<� 友͉º<� 

文�ƈ 49 70 1.43 1 0.12 
Ƶ# 34 40 0.99 4.5 0.27 
ĩǐ 34 10 0.99 9 0.50 
ʠú 38 10 1.11 9 0.51 
Ȓãƈ 24 70 0.70 1 0.09 
Ę̈ 28 18 0.82 7.8 0.43 
ƅT 26 20 0.76 7.5 0.41 
nƑ 1 36 0.03 5.1 0.26 
 × 72 18 2.10 7.8 0.50 
�Tľ 28 23 0.82 7.05 0.39 
ĎÜ 309 20 9.03 7.5 0.83 
̰C 5 60 0.15 1.5 0.08 

ɻƎâɥ�cşÎ友ǫ 

 

ƒ˦Ƕū 2018�Y͋�ǃɇ公Ăʶ	ū口`¼ĂʶØEGƲ̙3đū口K˱

Ăʶʩƪ¤9不)ɊĞ工È，不̭į�	ǒ不â = 9164�Ʋ̙į不i = 5800� 

ħ 4-7  �Ăĸ�9不ǆʶ��.Y三	 

˱Ăʡ̮ 
˱Ă不 
�Ɋ	 

�不ű。 
��	 

8@ 7@ 6@ 5@ 4@ 

0Ȏ˱Ă 293 2 48.9 42.9 36.9 28.9 26.9 
ɎYĽĂ 705 2 51.9 45.9 39.9 31.9 29.9 
ʯȺɎY 239 4 54.9 48.9 42.9 34.9 32.9 
ƺƥʯȺ

ɎY 
2 4 57.9 51.9 45.9 34.9 35.9 

Ʊ®ƂĂ 358 4 60.9 54.9 48.9 40.9 38.9 
ƺƥƱ®

ƂĂ 
40 3 66.9 60.9 54.9 46.9 44.9 

ƺƥƂĂ 8 3 72.9 66.9 60.9 54.9 46.9 
ȑ˄ƂĂ 24 3 84.9 78.9 72.9 64.9 62.9 

ɻƎâɥ�友ǫ¡ˑČˮ�2018	 

 

ħ 4-8  �9不)`¼ǆʶǆʶ 
�  8@ 7@ 6@ 5@ 4@ 

ʶƔ 
��.Y三	 

55.964 49.964 43.964 35.964 33.964 

ɻƎâɥ�友ǫ¡ˑČˮ�2018	 
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�
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4.4  十̫ȷď 
 

Ǐ�ŭ��ɓmG7�cɓmɻƎßjǴ�Ȑ（ŀpĞĞɇ公ƪˏȁʊ之�

(	æ(m˂�(Ğ�不入©ū口?���	ƼȄ`¼分ǆǩ(à8)ŗ 0.6�º<�

ʻ卡į不(ä)ŗ 0.001	ħoɇ公2U'允ƪˏ�¨�ǟśɡ六K1�ĞǼǲ	�

ƼȄɡ� 0.1%Ğ分ǆɡî、ƪˏȁʊĞʻ卡�	

KâR			(i + âb(
Yhé; − Yhè;

24
;∈f

)) × u − ( b b91:R1:; +bbbOQ1;W1;X
X∈e;∈f1∈g;∈f(1,:)∈h

)					 

â�ǲʶ工È，不)ǒ不	Ȅŗ 9164� 

i�ǲʶ工È，不)į不	Ȅŗ 5800� 

u�入©ɞŷ�不� 

�不入©Ğū口�ŗ�u = (à8 + ä × ∑ ∑ ∑ (à1 × W1;X)X∈e;∈f1∈h )P × + 

à8�`¼分ǆǩ	Ȅŗ 0.6� 

ä�º<�ʻ卡į不	Ȅŗ 0.001� 

à1��Ȩ�º<�Ÿ� 

P�日ʀĽɈ	Ȅŗ÷Ÿ = 3560� 

�ħŗ3²Ƭ允�'ű。ƻ˝9不ĞǙĕ� 1˰�3˰ǼØE3²Ȅ÷ƪˏ

)ɊŰ˓Ā！ƪˏaɕƻ˝)Ȩ�不	（ǖ)ȷď� 

ħ 4-9  ���˰Ǽ)一ˏȁʊȷď 

Ǽ不 Ű˓Ā ƻ˝Ȩ�不 一ˏ 9不 
 ƪˏ 

º<�日！ 
�@`¼³ˇ 
�Y三	 

1 0 1 ǊɏànĹàǊɏ 3 0.26 18,281,018 

2 
0 1 

ǊɏàƅTƈàǊɏ 3 0.41 18,146,331 
ǊɏànĹàǊɏ 3 0.26 18,331,818 

1 2 
ǊɏàƅTƈànĹàǊɏ 5 0.67 16,639,874 
ǊɏàĘ̈àƅTƈàǊɏ 5 0.84 16,248,513 

3 

0 1 
ǊɏàƅTƈàǊɏ 3 0.41 18,146,331 
ǊɏànĹàǊɏ 3 0.26 18,331,818 
ǊɏàĘ̈àǊɏ 3 0.43 17,614,496 

1 2 
ǊɏànĹàĘ̈àǊɏ 5 0.69 16,227,974 
ǊɏàĘ̈àƅTƈàǊɏ 5 0.84 16,248,513 
ǊɏàƅTƈànĹàǊɏ 5 0.67 16,639,874 

ɻƎâɥ�cşÎ友ǫ 

 



�

�

�

���

 

力 4-2  ���˰Ǽ)一ˏ力 

ɻƎâɥ�cşÎ友ǫ 

 

�力 4-2ŗƒ˦ħ 4-8（代子K��˰Ǽ（�Ğ一ˏ力	ØEkħ 4-8)ȷ

ďSGŞK	³ˇî、ĔƧ�cĞʻ卡Ł 	µßȨ�º<�Ł ¬ŎȨ�Ʉ̡

fȨ:山	ˣťĔƧ�cƺ	GȔ 4ƪˏ³ˇŗm˂)�	一ˏȁʊȷďśɡ

�fȨñș˛Ĩ)Ȩ�ƪ¤�Ń半ǡɜĿ3đɡżÄ之ĸǄ不Ȅ÷	ß一ˏ̎±

ś�ñșȨ�ƪ¤	Gƪ¤、ɿ山ĞȨ�âɆ¤³ˇ3đʩBɿ� 

 

4.5  º<�ň˂ǡɜĿ3đ 
 

̞k元友�不入©u(	º<�ʻ卡į不ä	ŽcȄ÷ä = 0.001	G�ǡɜĿ

3đǏ元友į不k0.001~0.2	ɩº<�ʻ卡į不ŗ 0.001Ɛ	Iħƻ˝Ȩ�Ğº

<�又ĉ��Ğʻ卡ɣ"	ƪˏĞȁʊɡGȔ¯�cŗm˂ȁʊ	��cȐɬǡ

ɜĿ3đȌ二元ƺº<�ʻ卡į不Ğ?�	Ɇ�ǛƬº<�又ĉƪˏȁʊĞ古

4�ØEL�9不ű。	Ɇ�ǛƬƪˏƻ˝Ȩ˷˧Ğƍƞ！9不ű。又ĉƪˏG

7³ˇĞʻ卡��ŗƪ¤9不ąĩ	ǫɩɡȋ�友͉³ˇʷL	��cşÎǏG

�@`¼³ˇâɆ¤Ƭ允� 

�˰Ǽƪˏ�

�˰Ǽƪˏ�

�˰Ǽƪˏ�



�

�

�

�	�

ŵz	G�˰Ǽƪ¤9不ű。k�9、,9	į不元友ŗ0.001~0.2	ǡɜĿ

3đȷď�k力 4-3SŞK�º<�ʻ卡į不ɿ"Ɛ	� A̕（oɩį不ŗ 0.2	

�9不ű。Z9！,9Ğ�ˏ(ś� ȞĿ�ŲĞǙĕȯi	�ŗŗ�友͉³ˇ

Ğ̭į	�º<�ʻ卡į不ʻ卡古 Ɛ	ƪˏȁʊɡ比ĉƻ˝�źȨāŎƻ˝Ʉ

̡ɿ山¬Ŏº<�ƺĞȨ�	�Ȇ中ĞǙĕ)�	ƪˏĞƪ¤9不ʷL	`¼�

@³ˇ�Ų	¬ŎG友͉³ˇâŞɡŎ�5ĞǙĕ��º<�ʻ卡į不"Ɛ	�

9ĞƪȲȁʊ³ˇȔƺ	�ɩʻ卡į不ʃ 0.11Ɛ	9不,9ĞƪȲȁʊ³ˇɡ 

ĉ�9Ğȁʊ�ʻ卡į不ʃ 0.175Ɛ	9不Z9ĞƪȲ³ˇɡ ĉ�9Ğȁʊ� 

 

 
力 4-3  �@`¼³ˇ��˰Ǽ	 

ɻƎâɥ�cşÎ友ǫ 

 

�力 4-4ŗ�˰Ǽ)³ˇ古4ǩ力	��ĩǩƯu古4 Ğ�?	śŎ�ƪ

ˏî、ʻ卡į不ʻ卡�Ä古	�力 4-3ʩ力 4-4Ğ A�B�C又˿Ğ�̕（o��

�ʻ卡į不ŗ 0.1)ŃśŎ比ĉ他÷	Iħ�ȁʊ�˰ǼĞƪˏƐ	又ĉ˷˧�

ǟZ9G�¤ȲƐ	ŧŎ˷、º<�ɿ"ĞȨ�ɡ又ĉƪˏ³ˇɡ�Ł Ğ古

4� 

A C

�

$14,000,000
$15,000,000
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$17,000,000
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0.1
7

0.1
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0.1
9 0.2

Y
三

º<�ʻ卡į不ä

�@`¼³ˇ��˰Ǽ	

9不3 9不4 9不5
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�

�
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力 4-4  ³ˇ古4ǩ��˰Ǽ	 

ɻƎâɥ�cşÎ友ǫ 

 

�ħ 4-10ŗƒ˦º<�ʻ卡į不ʩƪˏĞÄ古（友ǫĞBɿħƔ� 

ħ 4-10  º<�ʻ卡į不ʩƪˏ古4ħ��˰Ǽ	 

9不 ƪˏ 
º<�ʻ卡

į不(ä) 
º<�Ÿ 

3 
ǊɏànĹƈàǊɏ 0.001~0.025 0.26 
ǊɏàƅTƈàǊɏ 0.03~0.2 0.41 

4 

ǊɏànĹƈàǊɏ 0.001~0.015 0.26 
ǊɏàƅTƈànĹƈàǊɏ 0.02~0.06 0.67 
ǊɏàƅTƈàǊɏ 0.065 0.41 
ǊɏàĘ̈àƅTƈàǊɏ 0.07~0.2 0.84 

5 
ǊɏànĹƈàǊɏ 0.001~0.015 0.26 
ǊɏàƅTƈànĹƈàǊɏ 0.02~0.025 0.67 
ǊɏànĹƈàƅTƈàĘ̈àǊɏ 0.03~0.2 1.10 

ɻƎâɥ�cşÎ友ǫ 

 

ɩ�˰ǼɆ¤ȁʊƐ	k�力 4-5SGŞ、�º<�¯Ɛ	'允9不ű。ś

ŎGȔ;Ȩ�ƻ˝ŗƪˏȷď	�ɩʻ卡į不ŗ 0.06Ɛ	�力 4-5 A�B̕（

o	ƪˏɉô�ŗį不Ğ�5�Ä古ƪˏß³ˇǭi古4	�友͉âʭGZ9Ğ

ȁʊ9不SGǖ、ɿƺĞ`¼³ˇ�ɩº<�į不ʃ 0.15Ń	9不,9Ğƪˏȁ

ʊ（ǓâĞ³ˇɡ ĉ�9Ğȁʊ� 

A

C
B
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9 0.2

º<�ʻ卡į不ä

³ˇ古4ǩ��˰Ǽ	

9不3 9不4 9不5
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���

 

 

力 4-5  �@`¼³ˇ��˰Ǽ	 

ɻƎâɥ�cşÎ友ǫ 

Ǐ�力³ˇ古4ǩʩ�力`¼³ˇBɧâŞ	SGŞ、�Z9！,9Ğʻ卡

į不ŗ 0.6ƐƯuȔŗČ͇	�力 4-5ʩ力 4-6Ğ A�B又˿Ğä̕（o	�ŗ9

不ąĩĞ̭į	ŗ�ƻ˝ɿ山ĞȨ�ȋ�³ˇŲ¯��9Ğś比ĉ`ː	µßƪ

ˏȯi古4³ˇƊＡØ' 	�ŗ9不ȰĞ̭į	SGƻ˝ĞȨ�˷˧Ø'�	

ØEȨ�º<�ƊＡ' 	��³ˇʻ卡' � 

 
力 4-6  ³ˇ古4ǩ��˰Ǽ	 

ɻƎâɥ�cşÎ友ǫ 
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三

º<�ʻ卡į不ä

�@`¼³ˇ��˰Ǽ	

9不3 9不4 9不5
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º<�ʻ卡į不ä
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�ħ 4-11ŗƒ˦º<�ʻ卡į不ʩƪˏĞÄ古（友ǫĞBɿħƔ� 

ħ 4-11  º<�ʻ卡į不ʩƪˏ古4ħ��˰Ǽ	 

9不 º<�ʻ卡į不 
(ä) 

º<�Ÿ ƪˏ 

3 
0.001~0.09 0.26 ǊɏànĹƈàǊɏ 
0.095~0.2 0.43 ǊɏàĘ̈àǊɏ 
0.001~0.2 0.41 ǊɏàƅTƈàǊɏ 

4 

0.001~0.17 0.26 ǊɏànĹƈàǊɏ 
0.175~0.2 0.50 ǊɏàĩǐàǊɏ 
0.001~0.05 0.41 ǊɏàƅTƈàǊɏ 
0.055~0.2 0.84 ǊɏàƅTƈàĘ̈àǊɏ 

5 

0.001~0.05 0.50 ǊɏàƅTƈàǊɏ 
0.055 0.84 ǊɏàĘ̈àƅTƈàǊɏ 

0.06~0.2 1.01 ǊɏàĩǐàʠúàǊɏ 
0.001~0.055 0.26 ǊɏànĹƈàǊɏ 

0.06~0.2 1.10 ǊɏànĹƈàƅTƈàĘ̈àǊɏ 
ɻƎâɥ�cşÎ友ǫ 

 

�力ŗ�˰Ǽ�9不ű。�（ǖ�@`¼³ˇ力	�ʻ卡į不¯Ɛ	ƪˏĞ

ȁʊ�ØÌ�ƊＡ	¬Ŏɩʻ卡į不也也�5Ń	,9ƪˏȁʊSGǖ、Bɿƺ

Ğ³ˇ� 

 

力 4-7  �@`¼³ˇ��˰Ǽ	 

ɻƎâɥ�cşÎ友ǫ 
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�力 4-8ŗG�˰ǼɆ¤º<�ǡɜĿ3đ（ǖ³ˇ古4ǩ力	�ƪˏ古4

Ɛ	³ˇƯuŝɿĉ���˰Ǽ"	W��,9ƪȲ(ƪˏî、º<�ʻ卡į不

�Ä古�ǭiɿ ĞƯu	�力 4-7ʩ力 4-8又˿Ğ A̕（o	,Ğ9ƪȲȁʊ

(ɩʻ卡į不�5¢ 0.55Ɛ�ŝ又ɿ Ğ古4	�ŗƪˏî、ʻ卡į不Ğʻ卡	

�ƻ˝ɿ山¬Ŏº<�ɿƺĞȨ��友͉�Ò	�˰ǼĞȁʊ比ĉ他÷	'Ɔċ

î、º<��Ä古ƪˏ� 

 

力 4-8  ³ˇ古4ǩ��˰Ǽ	 

ɻƎâɥ�cşÎ友ǫ 

 

��˰ǼĞǡɜĿ3đȷďƪˏ�ħ 4-12（o	'允9不！º<�ʻ卡į不

Ğ古4śʧŇ��˰ǼŎGǊɏànĹƈàǊɏĞƪˏɆ¤ƪ¤	�ŗ�ƪˏ)

ɊĞƻ˝Ȩ'Ű˓Ğǥv��aɕȔ 4³ˇ	nĹƈ'允Ŏ˝ęɀjāŎĔƧ

śŎȔ¯	又ĉWƻ˝�źȨ�ĞƪˏâŞ'允ʻ卡į不古4	ƻ˝nĹƈSG

ǖ、Ğ³ˇɿƺ� 
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º<�ʻ卡į不ä

³ˇ古4ǩ��˰Ǽ	
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ħ 4-12  º<�ʻ卡į不ʩƪˏ古4ħ��˰Ǽ	 

9不 
º<�ʻ卡

į不(ä) 
º<�Ÿ ƪˏ 

3 
0.001~0.2 0.43 ǊɏàĘ̈àǊɏ 
0.001~0.2 0.26 ǊɏànĹƈàǊɏ 
0.001~0.2 0.41 ǊɏàƅTƈàǊɏ 

4 

0.001~0.075 0.43 ǊɏàĘ̈àǊɏ 
0.08~0.2 0.84  ǊɏàĘ̈àƅTƈàǊɏ 

0.001~0.075 0.41 ǊɏàƅTƈàǊɏ 
0.08~0.2 0.50 ǊɏàĩǐàǊɏ 

0.001~0.2 0.26 ǊɏànĹƈàǊɏ 

5 

0.001~0.05 0.43 ǊɏàĘ̈àǊɏ 
0.055~0.2 0.84  ǊɏàĘ̈àƅTƈàǊɏ 
0.001~0.05 0.41 ǊɏàƅTƈàǊɏ 
0.055~0.2 1.01  ǊɏàĩǐàʠúàǊɏ 
0.001~0.2 0.26 ǊɏànĹƈàǊɏ 
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4.6  "ȷ 
 

Ȍ二GǊɏȨŗfȨĞ十̫şÎ(	�ʻ卡į不' Ɛ	SGŞ、ɇ公ƪˏ

�ƪ¤ȰȲƪˏ(ǖ、ɿƺĞ³ˇ	�Ȇ�ǵ�mıY͋ɇ公^ȚǙ¿	FŪG

ƪ¤˛Ĩ"ƈȨ�ŗ ö	Ȭ�ȆÙ"ƈĞº<�ĵÌ�æHȨ� ���	ɭ

二ǡɜĿ3đ	元友ʻ卡į不	şÎº<�又ĉƪˏĞ古4ʩʻ卡	ØE�Ɛƪ

¤���˰Ǽ（ǖĞȷďâŞƪˏĞ古4� 

�º<�ʻ卡į不"ĞƐŻ	ƪˏȁʊȷďʧŇ�ƪ¤Ȕ"�c	�心Ȼʻ

卡į不Ȋ也ʷL	ƪˏȁʊ�ɡ心)Ä古	ƪˏȊ也ȧº<�ƺ�Ʉ̡山ĞȨ�

Ä古	ƪ¤9不�Ȋ也ąĩ	ƪ¤9不ąĩ日³ˇ�ŝ又Ȣƺ	ǵ�cşÎ)m

˂��kȷďȣ口�`¼�@³ˇƐ	SGǖ、ŧŎɇ公2UŪ�ǟĩȲƪˏ

Ɛ	Ȩ�º<�ɡŎ�ɓŰŪĞ�Ɉ�ơ	�ȰȲƪˏ(î、º<�Ğʻ卡Ø'

 � 

cşÎʋɸ元友�˰ǼĞȁʊ之�	`¼分ǆǩk 0.6元友、 0.8	º<�ʻ

卡į不³jŝ又˿ȯi古4Ğ̕Ɇ¤ȁʊ	ȯǬ`¼分ǆǩĞÄ古又ĉƪˏĞ古

4ØÌ�ʻ卡� 
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�º<�ʻ卡į不ȔƺĞǙĕ�	SG̙ƦK'�ƪ¤9不Ȕ˚�)ƪˏ	

友ǫ��ħ� 

ħ 4-13  º<�ʻ卡į不ʩƪˏ古4ħ��˰Ǽ	 

9不 ƪˏ º<�Ÿ 
�@`¼³ˇ 
�Y三	 

3 ǊɏàƅTƈàǊɏ 0.41 20763344 
4 ǊɏàƅTƈàĘ̈àǊɏ 0.84 21125233.2 

5 
ǊɏàĩǐàʠúàǊɏ 1.01 20883905 
ǊɏànĹƈàƅTƈàĘ̈àǊɏ 1.10 21423220.7 
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�力 4-9ŗǏ�ŭħƔȁʊK 39�59Ğƪˏ（代子KĞƪˏ力	ŉý0ŗ

ɷȨ�)º<�� 

力 4-9  ��,9ƪˏ力 
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�9！Z9ĞƪˏȁʊGƻ˝˛ĨĞȨ�	ƅTƈʩĘ̈	,9)ŃĞƪˏ

ȁʊĲ̠þ山ȲĞĩǐ！ʠú	āŎƻ˝�ź˛ĨȨ��k山ȲƪˏSGŞKƪ

ƅTƈ
(0.41)�nĹƈ

(0.26)�

Ę̈
(0.43)�

Ȓãƈ

(0.09)�

ĩǐ
(0.5)�

ʠú
(0.51)�

文�ƈ
(0.12)�

̰C
(0.08)�

Ƶ#

(0.27)�  ×
(0.5)�

�Tľ
(0.39)�

ĎÜ
(0.83)�

�9ƪˏ�

Z9ƪˏ�

,9ƪˏ�
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ˏȁʊî、º<�Ğʻ卡	˷˧ƻ˝ĩǐʩʠú�'ŎæHɄ̡ɿĨº<�¯Ğ

Ȩ�	�ȒãƈāŎ文�ƈ	̞kƻ˝º<�ɿƺĞȨ�ǖ、ɿƺĞ³ˇ� 

ƒ˦Y͋�ǃɇ公ȯƇ	mıǊɏȨĞɇ公ȯƇ%ɭ比ĉ�互他÷Ğɍœ	

Ç�ɇ公Ğƻ˝�不ƺʃZ��	Ç9ȏ�ɇ公ƻ˝	æ(�GǊɏȨŗfȨƻ

˝ŗ ö��ƺɑȨŗ�ȯƇɇ公ǭɢ	ŀȄɇ公ƏĽ̠七 ˄	GdâƺɑȨ

Ğȱ͉ŀȄɡBƯǊɏȨÅ˚�ȯƇɇ公ǭɢ	Ȭ�mıÇ�ƻ˝ƺɑȨĞɇ公

ĵʩǊɏȨƊɄř山�ŗ��˿ƺɑȨĞɇ公ǭɢȯƇ	cşÎȁʊKGĎĴÚ

�ǃĞɇ公ƪˏGàdâɇ公ƪˏȁʊǄ���ħ 4-14ŗcşÎ（友ǫĎĴÚ�

ǃɇ公Ȩ~ħʩæº<�	ħ 4-15ŗĎĴÚȨ�Ʉ̡Ɵƶ� 
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ħ 4-14  ĎĴÚɇ公Ȩ~ħʩæº<� 

Ȩ� ǈƄ ȥ̕不Ɉ 
qȇƐɊ 
�3北	 

友͉º<� 

ōÚ´ Őƀʐ 6 20 0.41 
xy ˎÍ 21 21 0.45 
ɠLŘȨ ɠLó 134 10 0.82 
͍Öƈ �] 163 58 0.65 
˽mƈ �] 21 60 0.25 
ĖC �] 15 50 0.28 
�冬出 �] 10 24 0.40 
˹� �] 1 34 0.33 
ɐLʃ �] 45 37 0.43 
�ɏó ƹâ¥Ú 79 17 0.63 
̾Q͎ ƹâ¥Ú 10 17 0.44 
ƹ1l ƹâ¥Ú 29 12 0.52 
̗ĺ ƹâ¥Ú 18 21 0.44 
#bƒ ƹâ¥Ú 8 14 0.45 
ĩ͂ƈ ȼłʰ 13 17 0.45 
_ƓLƈ ȼłʰ 15 52 0.27 
ƹ]ą ȼłʰ 21 38 0.36 
ȤĐ且̋Ȩ ȼłʰ 16 64 0.21 
Ȥ�ü Ɨǈ 59 66 0.32 
ƉȨ ɂĴ 15 31 0.38 
�˽͋ ɂĴ 10 10 0.48 
ŤÀČ^ ɂĴ 44 96 0.12 
Ĥǽ^ ɂĴ 18 14 0.48 
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F 
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� 
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T 
8	

� 
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/ 
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<#

LJ 
<�

� 
0= 

�I

R 
-�

!� 
%;

� 
9B= - 162 136 81 137 97 99 104 86 107 91 103 87 101 52 35 34 28 41 108 40 30 56 44 
*�� 162 - 86 30 68 72 68 58 75 57 41 52 37 50 113 64 61 138 53 57 38 59 17 26 
�� 136 86 - 56 104 100 95 91 111 84 47 37 48 37 106 119 115 123 105 29 109 122 87 93 
C�+ 81 30 56 - 47 48 39 35 53 28 10 22 6 20 50 64 61 67 52 27 53 67 32 38 
S�/ 137 68 104 47 - 5 - - 16 27 58 69 54 67 47 65 64 113 56 74 85 155 135 68 
I�/ 97 72 100 48 5 - 12 20 14 30 57 67 78 65 48 65 64 72 57 74 85 99 67 71 
$
 99 68 95 39 - 12 - 8 20 20 49 61 45 59 54 66 65 78 58 66 77 122 66 62 
�NO 104 58 91 35 - 20 8  29 12 45 56 41 55 57 70 69 80 64 62 73 125 111 58 
H� 86 75 111 53 16 14 20 29 - 39 65 77 61 75 38 53 52 62 45 82 93 106 89 75 
A�F 107 57 84 28 27 30 20 12 39 - 38 50 34 48 63 73 70 93 62 55 79 96 59 55 
�@� 91 41 47 10 58 57 49 45 65 38 - 12 4 10 61 74 71 78 62 17 63 77 42 48 
P�T 103 52 37 22 69 67 61 56 77 50 12 - 15 2 73 84 81 90 73 5 76 89 55 59 
8	� 87 37 48 6 54 78 45 41 61 34 4 15 - 14 56 69 66 73 58 22 59 73 39 44 
K) 101 50 37 20 67 65 59 55 75 48 10 2 14 - 70 81 78 87 69 9 73 86 52 55 
��3 52 113 106 50 47 48 54 57 38 63 61 73 56 70 - 21 19 27 11 76 121 56 116 38 
'Q/ 35 64 119 64 65 65 66 70 53 73 74 84 69 81 21 - 5 11 12 90 42 52 45 37 
�4�/ 34 61 115 61 64 64 65 69 52 70 71 81 66 78 19 5 - 7 9 87 38 49 41 34 
8  28 138 123 67 113 72 78 80 62 93 78 90 73 87 27 11 7 - 9 94 56 37 45 35 
<#LJ 41 53 105 52 56 57 58 64 45 62 62 73 58 69 11 12 9 9 - 79 47 58 40 42 
<�� 108 57 29 27 74 74 66 62 82 55 17 5 22 9 76 90 87 94 79 - 80 93 60 66 
0= 40 38 109 53 85 85 77 73 93 79 63 76 59 73 121 42 38 56 47 80 - 15 26 13 
�IR 30 59 122 67 155 99 122 125 106 96 77 89 73 86 56 52 49 37 58 93 15 - 36 27 
-�!� 56 17 87 32 135 67 66 111 89 59 42 55 39 52 116 45 41 45 40 60 26 36 - 10 
%;� 44 26 93 38 68 71 62 58 75 55 48 59 44 55 38 37 34 35 42 66 13 27 10 - 
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Òā3�\、Ġ¬ěÍăĖF	,'Íă('±：Ü�5Ü�q�_、Ġ¬

ě	' 4.4úĆĻ�\v³Ï，N�ĪËv¬ěÍă	�y�¬ěÍăâr	×

a4b、Ġ�-ÂÞ�q�_¬ěQ�¶L� 

y 4-16  q�_¬ěÍă 
!ē ¬ě 

4 ±：à�ıŃà±： 
6 ±：à°0nà�ıŃà±： 
7 ±：à�ıŃàxÌ1à±： 

ü b÷�3�\ħÄ 

 

�Ą�£ĥy 4-16 mĺčvq�_¬ěÍăĄ� 

Ą 4-10 q�_¬ěĄ 

ü b÷�3�\ħÄ 
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prob = optimproblem; 
%tourist cruises itinerary 
N=14; 
K=3; 
r=30; 
d=3; 
M1=100000; 
M2=100000; 
V=3560; 
As=0.6; 
Ss=0.01; 
F = 9.164; 
%port attractive matrix 
a=[…]; 
xn=1; 
nn=1; 
Qn=0; 
Qm=1; 
%service time 
ms=[…]; 
%fuel cost matrix 
c=[…]; 
%time distance matrix 
t =[…]; 
%port fee 
CF=[…]; 
%variables 
xijk = optimvar('xij',N,N,K,'Type','integer','LowerBound',0,'UpperBound',1); 
yikr = optimvar('yikr',N,K,r,'Type','integer','LowerBound',0,'UpperBound',1); 
uik = optimvar('uik',N,K,'Type','integer','LowerBound',0,'UpperBound',1); 
hikk = optimvar('hikk',N,K,K,'Type','integer','LowerBound',0,'UpperBound',1); 
wik = optimvar('wik',N,K,'LowerBound',0); 
zik = optimvar('zik',N,K); 
%Objective 
sum1 = 0; 
sum2 = 0; 
sum3 = 0; 
cij=[]; 
x = []; 
CFi = []; 
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yikr0 = []; 
zik0 = []; 
Aik = []; 
w0k=[]; 
wnk = []; 
for i =1:N 
    for j = 1:N 
        for k = 1:K 
            cij = [ cij ; c(i,j)]; 
            x= [ x ; xijk(i,j,k)]; 
        end 
    end 
end 
sum1 = sum(cij.*x); 
for i =1:N 
    for k =1:K 
        for r = 1:r 
            CFi = [ CFi ; CF(i)]; 
            yikr0 = [ yikr0 ; yikr(i,k,r)]; 
            Aik = [ Aik ; a(i)]; 
        end 
    end 
end 
sum2 = sum(CFi.*yikr0); 
sum3 = sum(Aik.*yikr0); 
P = (As*K+Ss*sum3)*V; 
rev = (F+5.8*d)*P; 
fun = sum1+sum2-rev; 
prob.Objective = fun; 
%constraint1 
sumxijk1 = []; 
for k = 1:K 
    for j = 2:N 
        sumxijk1 = [sumxijk1;sum(xijk(:,j,k))]; 
    end 
end 
sumyikr1 = []; 
for k = 1:K 
    for j = 2:N 
        sumyikr1 = [sumyikr1;sum(yikr(j,k,:))]; 
    end 
end 
prob.Constraints.cons1 = sumxijk1 == sumyikr1; 
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%constraint2 
sumxjik1 = []; 
sumxijk6 = []; 
for k = 1:K 
    for i = 2:N-1 
        sumxjik1 = [sumxjik1;sum(xijk(:,i,k))]; 
        sumxijk6 = [sumxijk6;sum(xijk(i,:,k))]; 
    end 
end 
prob.Constraints.cons2 = sumxijk6 == sumxjik1; 
%constraint3 
sumxijk2 = []; 
for k = 1:K 
    sumxijk2 = [sumxijk2;sum(xijk(1,:,k))]; 
end 
prob.Constraints.cons3 = sumxijk2 == 1; 
%constraint4 
sumxijk3 = []; 
for k = 1:K 
    sumxijk3 = [sumxijk3;sum(xijk(:, N ,k))]; 
end 
prob.Constraints.cons4 = sumxijk3 == 1; 
%constraint5 
sumuik = []; 
for k = 1:K 
    sumuik = [sumuik;sum(uik(2:N-1,k))]; 
end 
prob.Constraints.cons5 = sumuik >= nn; 
%constraint6 
sumyikr2 = []; 
for i = 2:N-1 
    for r = 1:r 
        sumyikr2 = [sumyikr2;sum(yikr(i,:,r))]; 
    end 
end 
prob.Constraints.cons6 = sumyikr2 <= 1; 
%constraint7 
sumyikr4=[]; 
for k = 1:K 
    for r=1:r 
        sumyikr4 = [sumyikr4;sum(yikr(:,k,r))]; 
    end 
end 
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prob.Constraints.con7 = sumyikr4 <= 1; 
%constraint8+9+10 
msyikr = []; 
zik1 = []; 
z1k = []; 
ms1=[]; 
yikr1=[]; 
for i = 1:N  
    for k = 1:K 
        for r = 1:r 
            ms1 = [ ms1 ; ms(i) ]; 
            yikr1 = [ yikr1 ; yikr(i,k,r) ]; 
            zik1 = [zik1;zik(i,k)]; 
        end 
    end 
end 
prob.Constraints.cons8 = ms1.*yikr1 <=zik1; 
%constraint11 
wik1=[]; 
yikr2=[]; 
zik2=[]; 
R1 = []; 
for i = 2:N 
    for k = 1:K 
        for r = 1:r 
             yikr2 = [yikr2;yikr(i,k,r)]; 
             wik1 = [wik1;wik(i,k)]; 
             zik2 = [zik2;zik(i,k)]; 
             R1 = [ R1 ;24*(r+1)]; 
        end 
    end 
end 
prob.Constraints.cons11 = wik1<=R1-12+(1-yikr2)*M1; 
%constraints12 
prob.Constraints.cons12 = wik1>=R1-18-(1-yikr2)*M1; 
%constraints13+14 
wik3 = []; 
zik3 = []; 
wjk1 = []; 
xijk4 = []; 
t1=[]; 
for k= 1:K 
    for i = 1:N 
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        for j = 1:N 
            if i~=j 
                wik3 = [wik3 ; wik(i,k)]; 
                zik3 = [zik3 ; zik(i,k)]; 
                wjk1 = [wjk1 ; wik(j,k)]; 
                xijk4 = [xijk4; xijk(i,j,k)]; 
                t1 = [t1 ; t(i,j)]; 
            end 
        end 
    end 
end 
prob.Constraints.cons13 = wik3+zik3+t1.*xijk4-wjk1<=(1-xijk4)*M2; 
%constraints15+16 
sumuik1 = []; 
for i=2:N-1 
    sumuik1 = [ sumuik1 ; sum(uik(i,:))]; 
end 
prob.Constraints.cons15 = Qn <= sumuik1'; 
prob.Constraints.cons16 = Qm >= sumuik1'; 
%constraints17 
sumhikk1 = []; 
for j = 1:K 
    for k = 1:K 
        if  j ~=k && j<k 
            sumhikk1 = [  sumhikk1 ; sum(hikk(2:N-1,j,k))]; 
        end 
    end 
end 
prob.Constraints.cons17 = sumhikk1 <= xn; 
%constraints18+19 
hikk1 = []; 
uik2 = []; 
uik3 = []; 
for j = 1:K 
    for k = 1:K 
        if  j ~=k && j<k 
            hikk1 = [  hikk1 ; hikk(2:N-1,j,k)]; 
            uik2 = [ uik2 ; uik(2:N-1,j)]; 
            uik3 = [ uik3 ; uik(2:N-1,k)]; 
        end 
    end 
end 
prob.Constraints.cons18 = hikk1 <= 0.5*(uik2+uik3); 
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prob.Constraints.cons19 = hikk1 >= uik2+uik3-1; 
%constraints20+21+22 
sumyikr3 = []; 
uik4 = []; 
sumxijk5 = []; 
for i = 1:N 
    for k = 1:K 
        sumyikr3 = [ sumyikr3; sum(yikr(i,k,:))]; 
        uik4 = [ uik4 ; uik(i,k)]; 
        sumxijk5 = [ sumxijk5 ; sum(xijk(:,i,k))]; 
    end 
end 
prob.Constraints.cons21 = uik4 == sumyikr3; 
prob.Constraints.cons22 = sumxijk5 <= sumyikr3; 
%constraints23+24 
wnk1 = []; 
yikr4 = []; 
w0k1 = []; 
R2=[]; 
for k = 1:K 
    for r = 1:r 
        wnk1 = [ wnk1 ; wik(N,k) ]; 
        yikr4 = [ yikr4 ; yikr(N,k,r)]; 
        w0k1 = [ w0k1 ; wik(1,k) ]; 
        R2 = [ R2 ; 24*r]; 
    end 
end 
prob.Constraints.cons24 = (wnk1-w0k1) >= 0; 
prob.Constraints.cons25 = wnk1<= R2+12+(1-yikr4)*M1; 
xii=[]; 
for i = 1:N 
    for j = 1:N 
        if i ==j 
            xii=[xii;xijk(i,j,:)]; 
        end 
    end 
end 
prob.Constraints.cons26 = xii==0; 
opts = optimoptions('intlinprog','MaxTime',30000); 
[sol,fval] = solve(prob,'options',opts); 
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