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(1).Ñ��3]
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(2).Ñ��3½d��±é¤k�á|dÇÚ�§¿3d�Kþ�½�áüd¶
(3).b��©�ØÓk ÅN�Ó¶
(4).b��©�U¢S©�ÖÒÑ�ãÖ§Ø�ñÒ��¹"

3 ¯̄̄KKK©©©ÛÛÛ

3.1 888III©©©ÛÛÛ

�K¥§Ì��ÖÒê´500�§©�±Æ�y©§�k9�"XÛÜn/©����©
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4 îîî���<<<ååå���ååå���...

4.1 ���...OOO���

���!!!06cccüüü   ÖÖÖÒÒÒ���ÈÈÈþþþ���ýýýÿÿÿ

Ï��È�=¢SÖÒ@ü ÖÒ�Èþ@d�§Ù¥d�®�§
©�¢S���ÖÒ
´ûüCþ§¤±�L«2006c��È�Ò7Lk(½2006c���§�ü ÖÒ�Èþ"

2001*2005c¥§z�¢S�ÈþFkj Ú©���ÖÒdkj ´®��§Kz�c72��§
�ü ÖÒ�Èþ´

βkj = Fkj/dkj (k = 1 · · · 72, j = 1 · · · 5) (1)

éuz��§�ü ÖÒ5`§éA��á�Èþ´��mØäCz�§¥y�54Oª

³"·�æ^
���5£8�{é�5c°�ü ÖÒ�Èþ�Ñýÿ£äNL§Ñ¤"�

�£8Xê��§£����§§=���2006c72��§�ü ÖÒ��Èþ"

���!!!OOOyyyOOO(((555ÏÏÏfff

OyO(5äkér�¢S¿Â§Ï�ûü<3��cûü�¬�Ä�Oy�ÈþÚ¢S

�Èþ��å§�Oy�ÈþÚ¢S�Èþ�O�~��§L²ûüØO(§´ØÜ·�"

Oy�ÈþÚ¢S�ÈþÓ�d£8ýÿ��§�­½5Ïf�ωk£1k��§¤§Oy�È
þqk,¢S�ÈþQk,½ÂOyO(5Ïf�µ

ωk =
Qk

qk
(2)

nnn!!!½½½|||¿¿¿���åååþþþzzzÏÏÏfff

é½|¿�åþz8�´©Û�éuÙ§Ñ��5`§A�Ñ�Ô�3�`³Ú�³§B
u©Ûz«�§�uÐcµ§]
���k¤ý­"

���ééé÷÷÷¿¿¿ÝÝÝ: Æ)é,«�á�÷¿Ý��§§�½|¿�åÒ¬�r"N��÷¿Ý�
8k4�§du4��µ©þ?�Ó§¤±éA�z��§�÷¿ÝL«�µA��§4�÷¿©
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��þ�Ø±¤kÑ���÷¿©��þ�§éu2001¨2005cA�1k��§�nÜ÷¿Ý

µk =
A�1k��§�÷¿Ý5cþ�
¤kÑ��÷¿Ý5cþ�

(3)

½½½|||ÓÓÓkkkÇÇÇ: 3��I[Ú«�S§�5��Ñ��Ñ¬kr³�¬§/�/`Ò´/�
Þ�¬0½/¶ý�¬0"�K¤ïÄ���´½|¥k�L5�24[Ñ��§§�3½|¥
�a�¬�ÓkÇØ¦�Ó"�¬�½|ÓkÇl���¡�N
§�½|¿�å"du½|

&EØv§·�=±N�¯ò�êâ¦)���§�½|ÓkÇ"b�ØÆ�Ú�½	�Ù{

¼�å»�±�Ñ"�©ïÄ��´24[Ñ��72��§"P1jc1i�Ñ���1k��§�
á3½|þ�ÓkÇ�λj

ik§�áê�hj
ik§N�2¥1jc�HjÜ¯ò§K

λj
ik =

hj
ik

Hj
· 100% (i = 1 · · · 24, k = 1 · · · 72, j = 1 · · · 5) (4)

4.2 ���...ïïïááá���¦¦¦)))

du¤�vk�Ñ§¤±��È����§|d�p§¿���Ä�½|¿�åÚOyO

(Ý§½Â²L�ÃÏf�µ²L�Ã = (½|¿�å×OyO(Ý×�È�)"

�ØO\�	ó�<
�§Ú\¿�åXê§±©�ÖÒXk �ûüCþ§²L�Ã�Ð

�8I§ïá�ê�55y�.Xeµ

max
72∑

k=1

((
λk × µk × ωk

)
× βk6XkPk

)
(5)

s.t.



72∑
k=1

Xk = 500

bn∑
k=an

Xk ≤ Mn

1
2

bn∑
k=an

Yk ≤
bn∑

k=an

Xk ≤
bn∑

i=an

Yk

Xk ∈ N∗, n = 1 · · · 9

(6)

5µanL«1n�©����§?Ò¶Mn�1n�©�±yk<åU�¤ÖÒê�þ�¶

bnL«1n�©����§?Ò¶ YkL«1k��§��ÖÒê¶

PkL«1k��§�áüd"

4.3 Lingo^̂̂���¦¦¦)))���...(((JJJ

O�Åa55§²+a42§êÆa120§=�a60§ü�a72§Å�!U
a56§zÆ!z
óa24§/n!/�a34§�¸a37§��ÖÒê©�£Ñ¤"

l(J5w§êÆa©��ÖÒ�05c�'§~�26�§Ô�½|C20 §A�|Ã��
é�"
�¸a½|ÓkÇ®²�L96 §%'05cO\11�ÖÒ§½|´ÄU�Éùoõ�
êþ§l cêâ5w§±Ä½�Ý"l��|Ã5w§·�@�î�<å]
�å�©��

YØ
²�§Ïd§�©3�¡?Ø
�±V\�	<å]
�©��Y"
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5 ÅÅÅ¬¬¬îîî½½½|||zzz���...ïïïááá���¦¦¦)))

5.1 ���...OOO���
5.1.1 ÝÝÝ


¹¹¹ÂÂÂ{{{000

Å¬îÝ
{´�«5yè��¬|Ü��{§§±�Ö�½|O�Ç(½|I¦�O�
þÚ½|I¦�'�)Ú�é½|°�(T�Ö�éu��¿�éÃ�½|°�)���òØÓ�
�Öz©�oaµ

yyy777ÚÚÚ���ÖÖÖµµµ$½|O�Ç!p�é½|°���Ö§§´è�y7�5
¶

²²²(((aaa���ÖÖÖµµµp½|O�Ç!p�é½|°���Ö¶

¯̄̄KKKaaa���ÖÖÖµµµp½|O�Ç!$�é½|°���Ö¶

ÊÊÊ���aaa���ÖÖÖµµµ$½|O�Ç!$�é½|°���Ö"

5.1.2 ÅÅÅ¬¬¬îîîÝÝÝ


���ïïïááá

ppp���IIIφ—½|O�ÇµL«T�Ö�Èþ�cO�Ç§¿@�½|O�Ç�Lϕ Ò´

p�O�(ϕ ���10 �m§�±�â¢SA^�¹N�)"ÚON�êâ�Ñµ½|Ók
Çλj

ik§¢S�ÈþF j
ik§K½|oI¦þSj

ik9½|O�ÇΦj
ik�µ

Sj
ik =

F j
ik

λj
ik

(j = 1 · · · 5, i = 1 · · · 24, k = 1 · · · 72) (7)
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Φj
ik =

Sj+1
ik − Sj

ik

Sj
ik

× 100% (j = 1 · · · 4, i = 1 · · · 24, k = 1 · · · 72) (8)

du½|O�ÇØ­½§Ïd�©�5c²þ����ªþzIO"
p�I©.:µ3A�§p�êÆÆ���é½|°���§½|O�Ç�$§áuy7

Úa�Ö§¤±±p�êÆÆ��²þ½|O�Ç16 �p�I�©.:§�Lp�êÆ�§
½|O�ÇÒ´p�O�"

îîî���III—�é½|°�µA�£i=8¤1k��§�½|ÓkÇ�1k��§���¿�é
Ã½|ÓkÇ�'�µ

Rk =
λ8k

24
max
i=1

λik

(k = 1 · · · 72) (9)

�â±þî!p�IO�úª§|^MATLAB^������§�I�£Ñ¤"
=AÏ`²>duN����Nþk�§½|ÓkÇ¬Ñy�Cu0��¹§d�@�½|O
�ÇÚ�é½|°�Ñ�0"

©©©aaaµµµ ½|°��¥m½.Ï~��1§�Rk > 1�§`²A��½|°��u��¿�
éÃ§y7ÚaÚ²(a��é½|°�Ñ�u1¶���Rk < 1�§`²A��½|°��
u��¿�éÃ§?u�³"¯KaÚÊ�a��é½|°�Ñ�u1"

²L±þîp�I�©|½.§¿O�Ñîp�I��§ÏL?§©a§��Å¬îÜ6

Ý
V72×4§Ý
��´fkm (fkm = 1�1k«�§áu1m«�Ö)§XL1"

L 1: Å¬îÜ6Ý


�§Ò 1 2 3 4 �§Ò 1 2 3 4 �§Ò 1 2 3 4 �§Ò 1 2 3 4
1 0 0 0 1 19 1 0 0 0 37 0 0 0 1 55 0 0 0 1
2 0 0 0 1 20 1 0 0 0 38 0 0 1 0 56 0 1 0 0
3 0 0 0 1 21 1 0 0 0 39 0 0 0 1 57 0 1 0 0
4 0 0 0 1 22 0 0 0 1 40 0 0 0 1 58 0 0 0 1
5 0 0 1 0 23 1 0 0 0 41 0 0 1 0 59 0 0 0 1
6 0 0 0 1 24 0 0 1 0 42 1 0 0 0 60 0 0 1 0
7 0 0 1 0 25 0 0 0 1 43 0 1 0 0 61 0 0 0 1
8 0 0 0 1 26 0 1 0 0 44 0 1 0 0 62 0 1 0 0
9 0 0 0 1 27 0 0 0 1 45 0 1 0 0 63 0 0 1 0
10 0 0 1 0 28 0 0 1 0 46 0 1 0 0 64 0 0 1 0
11 0 1 0 0 29 1 0 0 0 47 1 0 0 0 65 0 0 1 0
12 0 1 0 0 30 1 0 0 0 48 1 0 0 0 66 0 0 1 0
13 0 0 1 0 31 0 0 0 1 49 0 1 0 0 67 0 0 1 0
14 0 0 1 0 32 0 0 1 0 50 0 0 0 1 68 0 0 0 1
15 0 0 1 0 33 0 0 0 1 51 1 0 0 0 69 0 0 1 0
16 0 0 1 0 34 0 1 0 0 52 0 1 0 0 70 0 0 1 0
17 0 1 0 0 35 0 1 0 0 53 0 0 0 1 71 1 0 0 0
18 0 0 0 1 36 1 0 0 0 54 1 0 0 0 72 0 0 1 0

5.1.3 rrr³³³���¬¬¬©©©ÛÛÛ
r³�¬(7Úa)�A:´T�¬®²Ók
é��½|°�§½|O�Ç�é­½"�

§Ò©O�19§20§21§23§29§30§36§42§47§48§51§54§71¶Ù¥21§23§29§30�
§ÑáuêÆ©�§êÆ©��r³�¬�õ§´A��­:|±é�"
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5.2 ���...©©©ÛÛÛ
5.2.1 ������uuuÐÐÐÔÔÔÑÑÑ

o�ÖÒ�k500�§du��©����ÖÒoþ��uo��ÖÒoþ§�Ï¦�Ð
���²L�Ã§I�éØÓ��§k¤ý­"�Ñ��é4a�Ö�ý­:ØÓ�§¬kØ
Ó�©��Y"~Xµr³�¬´y7Úa�Ö"o���±O\r³�¬|±åÝ��K`

z]
��"²(a�Ö�½|O�Çp§�é½|°���§�´AT�yuÐ��Ö¶�

Ñ��kv
���]7Ï¦¯�uÐ�§¬|±kuÐcå�¯Ka�Ö"¤±§��éØ

Ó�uÐÔÑ§ký­/©�ÖÒ"

sss­­­½½½555���KKK

l01*05czc�©�©��ÖÒoþÅÄCzØ�§ÎÜÑ�����uÐÔÑ§Ï
�A�3©�ÖÒ�c®²é½|I¦þk¤
)§�,o�¢S�ÈþzcÑ3O\§�´
z��§l01*05c�¢S�Èþ�´¥y�FªO�§=zc�O�k��'~(T'~k
��ÅÄ«m)§z�©Ñ��XJU'~�~uÐ§ÃØ=���§ÑØA�Ñyxd.ª
���5uÐ(xd.ªuÐ´�«�~5�uÐ§CquR�O�)§XJ_8J¦|d
�
Ñ½|�I¦�¹§7,���}"

Ïd§·�Ú\
ÅÄ�å(�å16.4)§=2006c1k��§ÖÒ�ÅÄþ�uc5cÖÒ
����Ú�����: 

∆xk =
5

max
j=1

(xj
k)−

5
min
j=1

(xj
k)∣∣Xk − x5

k

∣∣ ≤ ∆xk

k = 1 · · · 72

(10)

Ù¥,xj
k L«1k��§1jc�ÖÒ�ê§Xk L«2006c1k��§©��ÖÒ�ê"

sss���ÏÏÏuuuÐÐÐÔÔÔÑÑÑ���ØØØÓÓÓ���YYY

3²(
���Ö3Ñ��¥�ØÓ/ �§ÒI�?�Ú²(Ñ���ÔÑ8I"·�

©Ê«ÔÑ8I©O·^uØÓ��Ö"

���±±±///���µµµÝ]�±yG§8I´�±�Öyk�½|°�"Ì��ér�­½�y7Ú

�Ö"3�±/�p§·��½
ü«uÐÔÑµ

uÐÔÑ�µUì05c'~�~uÐ¶ uÐÔÑ�µuÐy7Úa¶

uuuÐÐÐ///���µµµUY�þÝ]§8�´*�ÔÑ�Ö�½|°�"Ì��ékuÐcå�¯K

�ÖÚ²(¥�ð(�Ö"3uÐ/�p§·���½
ü«uÐÔÑµ

uÐÔÑnµuÐ”²(a”¶ uÐÔÑoµM#uÐ”¯Ka”¶
ÂÂÂ¼¼¼///���µµµÌ��é?¸ØZ�y7Ú�Ö9vkuÐcå�¯K�ÖÚÊ��Ö"

uÐÔÑÊµÖÍ”Ê�a”"
sss���YYYþþþzzz¢¢¢~~~£££ÅÅÅ¬¬¬îîîûûûüüü���ååå)))ººº¤¤¤

05ccc���ÖÖÖ'''~~~
�oa�Ö'~�ηm (m = 1 · · · 4)§fkm´Å¬îÜ6Ý
V72×4���§fkm = 1�1k«

�§áu1m«�Ö§Y 5
k�2005c1k��§���ÖÒþ§@o

ηm =

72∑
k=1

fkmY 5
k

500
(11)

ddO�Ñ2005coa�Ö'~µ

y7Úµη1 = 25%¶²(aµη2 = 22%¶¯Kaµη3 = 18%¶Ê�aµη4 = 35%



©ÙK8µÑ��]
��`z 7

3¦)2006c©��Y��±ò2005c��Ö'~��Ð©�§,�UìÑ���ÏuÐ
8I£=µþ!¥�ØÓüÑ§ÔÑ�!�!n!o!Ê¤©O¦)�`�©��Y"

'''uuuuuuÐÐÐÔÔÔÑÑÑIII���þþþzzz½½½ÂÂÂ111m«««���ÖÖÖeee���ccc���zzz©©©'''OOOþþþ∆ηm

~Xµ2006cûü<
û½*�ÔÑ�Ö�½|°�"Ì��ékuÐcå�¯K�ÖÚ
²(¥�ð(�Ö£½|O�Ç���±épY²§½|�é°��ép¤"@oµ

∆η1 < 0, ∆η2 > 0, ∆η3 > 0, ∆η4 < 0

w,¯K�ÖÚ²(�ÖO\Ý]§Ù¦ü��Ö~�Ý]§ùp∆ηm ´Ý]O\z©

'§¤±
4∑

m=1
∆ηm = 0"

nþ§�Xk L«2006c1k��§���ÖÒþ§2006c�äNÝ]ATÄk÷v1m«
�Ö'~�ηm (L�ªaÓ(11))§¿�ÎÜûüöéda�ÖÝ]�ØÓOþ�¦§¦'~�
�ηm + ∆ηm §dufkmÚXk Ñ��ê§¤±Ø�½U
÷v:

72∑
k=1

fkmXk

500
= ηm + ∆ηm (12)

�§�
¦ïá��.äk�Ð�ö�5§�±ò∆ηm �½3�½��S§ïáØî�

�å£16.1,16.2¤Ù¥ε �ûü<�±#N�Ý]ÅÄ��"�ª3ûüö#N�ÅÄ��

S¢�2006c��a�ÖÝ]"

5.2.2 <<<ååå]]]




�â5.1.3¿(Üî�<å�å�.¦)(J§uyNõr³�¬¿vk��\r§ùw,
ØÎÜ�Ã��z�8�§,	l½|²L�Ý©Û§��1�Ñy<åD"�´ÎÜ¢S

�§
�ÏLé{cêâÚONõ©��(�Q�	<
§¤±�
|±r³�¬�8�§e

¡?ØV\�	<
"

3b�(3)�cJe§�±é�©�<å�þ�§d®�êâ�±O��1n�©��²þ
k <êDn§<þó�UåWn §���	<
L�ªµ

3
9∑

n=1

max

{
0,

1
Wn

(
bn∑

k=an

Xk

)
−Dn

}
(13)

Ïd§9�©��¢Só�<
oêµ

N = 3
9∑

n=1

max

{
0,

1
Wn

(
bn∑

k=an

Xk

)
−Dn

}
+ 3

9∑
n=1

Dn (14)

�	<
�ë�§©�7L|G�A�Å"eÑ��±�c��È����8I5y]


��§
�Ñ�Å¯K§@o©��
���|Ã¬¦þõ���ÖÒ§Ó��Q�õ��	

<
§´ØÎÜ¢S�¹�"nþ§ò8I½�<þ�È���"

5.3 ïïïááá���...

±©��1k��§ÖÒêXk �ûüCþ§<å]
�^��£<þME��È���¤

�8I§ïá��5�ê5y�.µ

max
1
N

72∑
k=1

βk6XkPk (15)
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s.t



72P

k=1
fkmXk

500 ≥ ηm + ∆ηm − ε (16.1)
72P

k=1
fkmXk

500 ≤ ηm + ∆ηm + ε (16.2)

1
2

bn∑
k=an

Yk ≤
bn∑

k=an

Xk ≤
bn∑

k=an

Yk (16.3)∣∣Xk − x5
k

∣∣ ≤ ∆xk (16.4)
72∑

k=1

Xk = 500

Xk ∈ N∗, fkm ∈ {0, 1} , n = 1 · · · 9,m = 1 · · · 4

(16)

Ì��å�ÎÒ`²µ

(16.1)(16.2)Å¬îûü�åþe�§äN`²�5.2.1�Yþz¢~¶
(16.3) ��©�©���ÖÒ�u���ÖÒ,�u��ÖÒ���¶
(16.4) ÅÄþe��å,äN`²�5.2.1­½5�K¶
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L 2: Ê«uÐÔÑ�`z©��Y

ÔÑ uÐÔÑ1 uÐÔÑ2 uÐÔÑ3 uÐÔÑ4 uÐÔÑ5
`² �~uÐ uÐ7Úa uÐ²(a M#uÐ¯Ka ÖÍÊ�a

∆η1 0.00% 5.00% -2.50% 0.00% -0.50%
∆η2 0.00% 0.00% 5.00% -2.50% -2.00%
∆η2 0.00% -2.50% -2.50% 5.00% -2.50%
∆η2 0.00% -2.50% 0.00% -2.50% 5.00%

���©©©���©©©���êêêþþþ

©�aO ÖÒê ÖÒê ÖÒê ÖÒê ÖÒê

O�Åa 58 58 58 66 60
²+a 42 41 44 42 41
êÆa 148 154 152 144 150
=�a 78 73 81 76 82
ü�a 66 66 54 65 58

Å�!U
a 30 30 34 30 32
zÆ!zóa 21 21 21 21 21
/n!/�a 28 28 27 27 28
�¸a 29 29 29 29 28
oE�� 22710213 22472930 22614033 22212036 22131952
<þ�Ã 17228.39 17054.14 17133.94 16843.29 16761.38
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Optimization of resources allocation for press

TANG ZHi-gao, ZHONG Qing-qing, SHAO CHang-lei

Advisor: CAO Hua-lin§SHENG Han-fang

(Naval Aeronautical Engineering Academy(Qingdao),Qingdao 266041)

Abstract:This dissertation examines the variable factors which affect the allocation of resources for

press including sales volume, market competitiveness (consumer satisfaction and market share), labour

costs and long-term development strategies. Firstly, the Boston matrix model was used to quantify mar-

ket competitiveness. It analyses different market conditions for press and their development prospects

by looking at the market demand growth rate and relative market share. Secondly, taking into account

the long-term development of press A with an aim of human resource utility maximisation ( i.e. the

largest sales per capita) and restrictions by human resource, capacity ISBN applications guidelines,

an non-linear integer programming model is set up. Finally, five different development strategies for

resources allocation are obtained by changing Boston parameters of the model solved by Lingo which

greatly increases the applicability and operability of the model.

Keywords:Boston matrix model, market share, market demand growth rate, relative market quotient,

resource utility
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