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of Marine Engineering at Annapolis)2t & » % B % & & & (Naval Academy)’ 3£ #
1951 F A LB RAESERMMRIFRAAMBEBRAE Wl FHR AN ALHBE
BERERBAER > 5B TH 100 F69 B & -

ZRAAWERA > 0S¥ RN £ B R K AT(Graduate School of
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of International Graduate Studies, SIGS) °

AREEF 2 BV EH K2 %4 ( Operations Research Department) 14 /&
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B/

TR

RELME

T
B

2008/4

IT1600

Communication skills for international officer

o

2008/4

MA1025

Introduction to mathematical reasoning

2008/4

MA1113

Single variable calculus |

2008/4

MA1114

Single variable calculus Il with matrix algebra

2008/4

OA1600

Introduction of Operation Analysis

2009/1

MA1115

Multi variable calculus

2009/1

MA3042

Linear Algebra

2009/1

OA2200

Computational method for operations research |

2009/1

OA2900

Workshop in operation research/system analysis

2009/1

OA3101

Probability

R ORI OIOIN|IO OO

2009/2

IT1500

International program seminar for international
officer

2009/2

OA2900

Workshop in operation research/system analysis

2009/2

OA3102

Statistics

2009/2

OA3200

Computational method for operations research Il

2009/2

OA3304

Decision theory

2009/3

OA2900

Workshop in operation research/system analysis

2009/3

OA3103

Data analysis

2009/3

OA3201

Linear programming

2009/3

OA3301

Stochastic Model |

2009/3

OA3401

Human factors in system design

2009/4

OA2900

Workshop in operation research/system analysis

2009/4

OA3302

Simulation modeling

2009/4

OA3602

Search theory and detection

2009/4

OA4201

Nonlinear Programming

2009/4

OA4655

Introduction to joint combat modeling

2010/1

IT1700

Academic writing for international officer

2010/1

OA3900

Workshop in operation research/system analysis

2010/1

OA4202

Network flows and graphs

OO0 |CIOROCO|OCO|R|O|C|RL|N|O| O

2010/1

0OA4801

Spreadsheet modeling for military operations
research

N

2010/2

OA0810

Thesis Research for operations research

2010/2

0OA4333

Simulation analysis

2010/2

OA4656

Advanced combat modeling

2010/2

0A4702

Cost estimation

f= -1
Alph(p(o] W (diC<|lw|d|d|ld|ldIC|lwd|(d|ldIC|D|lwid|<|] & h<hbh~hhpw‘§§ﬁ?

Ol [ (O|®
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2010/3 | OA0810 | Thesis Research for operations research
2010/3 | OA4108 | Data mining
2010/3 | OA4202 | Game theory
2010/3 | OA4604 | Wargaming Application
2010/4 | OA0810 | Thesis Research for operations research
2010/4 | OA0810 | Thesis Research for operations research
2010/4 | CS3060 | Database system
2010/4 | OA4109 | Survey research methods

k—  BEREX

ARESHELHXEBL "AREBRTHEAMAEXRBHRELERA T X

N O FRLRIOCIO[(N|0

hIOIOWIAIS~INIO

(Optimal Operation of Surveillance Towers with Limited Manpower) ; > X Z AR
BRHEEAMERE (LB - )ESEARXRERRAFAT - BRTHEEER

o AL B Bk MR B

B—: HEXAEAS% (£8: REALKLRN - HE:EEE)

SbHE K X4 A BB B 3 (Game Theory) @ B i H (B E) B B F (4 F)
z Mt ER iR 0 Bk T & AJEZFo(Two-person nonzero-sum game) | 7 =,
BEALEABRR  MEXTANPGRCEFTZ LB CRBRERGILAR @

EEAFEEACEOHLEE ABUEX A LEEARAERTR(AR ~
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ER)T ROUMHEERTREERS  AERERENAELER - L PREAERA

A8 M 23U 4o T

[

AR A BERRTHREHHRAESR » A28 B o9 £ EM ERZH R
VHBERARERAERGL  ARAERAEN B LTS LS EE4H
BT ARERLARELERNAs, s<2 - EFPEARTHERENA
p EBRTHEREN (MEERR)A p, EETHERKRT M BER

FEN (oA ABREE) REp +p,<sB0<p <1HPi=12 -

4 .

ZEA-BRBRTHEHIL ATHEETE  HIEHBHRARLL
LS A EMAREERR -

F 26 RAFT T A 4 O 0 o R R HE A B 4% oA 28 25 & (reward table) & T 0 duk — o

g4l e B AZ AN R E & 2% #) & (long-run reward rate) °

1% 1k & §L AL B RARE R | SpEL Ak R
4w E 0 +1 =
B 0 -1 i

r¥f BRI AAGRIE  LE M ETEL -
st B SR A ARIE EEmBESaEL -

BREFEX BT EREA Ry AEEELAE-—RGHLHANERSE

(expected reward) %

&= € 3% % (Reward Table)

-DA-p)+(-b)p=-1+(1-b)p

M 4 E 25— R 8y Bl oY FA R 7 35 % (expected reward) A

6/16 H

(1)



+DA-p)+(-r)p=1-(1+r)p (2)
BHFRA(2)AH 0 TRF
e @)
BAEp>p B FRAQAGE B ENRETEREB LG - Ep=7
B B —RBELOTANEREA0 A LESRHEEHILATRIRAE
ENE o RELEIMATEN > RABREp=D&FE  LE/eHEHI -
RASKEHEENABBERAAME -
RUBHAERET  BREELSHAHRREES x - KATUREN =18
B H&IEs o
1. se(2p2] BREERELERIEA p=p,=5/2>D  HBLEHE
BEEERBRTHEHILMNES SHR T M T > LFARE R L4
A0
2. sel0,p]: R # FhofTac B (B2 RME L BRI - L EHGHH

RBERABFEExNRBRTHULGHEL MATERNERRA

x(1-(1+r)p,+1(1+7r)p,)=x(2—-(1+r)s) (4)
EERNERZERA
x(-1+(Q-b)p,-1+(1-b)p,) = x(-2+(1-D)s) (5)

3. se(p2p|:EsHENKER  EFEERALEIORERS  HeBEu

ERFHEGIY IR Bt BB HL—EEM P HF @t o
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H 5] A& B E JE LB B F (Stationary Allocation) st % &) £ Bt B

(Dynamic Allocation) ¥ X :ZEFA LB EHR -

B [ % & ¥ (Stationary Allocation)

FEFEEAL— R LERNE-RTHRBRERA
x(2-(1+r)s) (6)

x(—1+(1—b)(s —ﬁ)) )

B & & & E (Dynamic Allocation)

mEEMERAKERA

FEEEAL—RRT > BIBRXEELSHNREERENpRs-pPHER
BT > BREEEHHFAIER T RIS AR RMBEp>s—-p -

BHEEFXNERAEp>p WREEFFZESHFLREHIL - BERLEL
BREFATUDEARITEHNGRN - ASHBBBGBREY > B EL R4l
EEQHRMRFEE > RIVTHEREN B s— p IR TRA KRB E(Decoy) » I
kR4 F B 3 )il - A BAR MR T 0 B E oYk K % #(Decision variable) & 18 -
Brpfiy  H¥ y AR EERAZTRGGILE > EBRy AL AN E -

A @ LETHEMNAMESRECTAEFoEESELEy BEEK
RIAEFRCRGAR(AB/ALE Rz RMHCERT > LARBHLER

18 BPAx#z  BREREHALELHE > IMHMAx+az<c » REH 4
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FEHARER SERz g ERHA S RMTUBCEG R RS R
BRA—E Z(ABx=c-0z)-

H@MMHPRTEE  RMTFE —AEARM > IR TaEARSF
KENBREE  REZFREMGR > FARBITT —ROAKXE L

In 2{9—s

2y

(8)

BER P34 % 19%2 (Renewal reward process)E# > R TAEE 4 Eeg &

MESRA

R(p, Vs x,z) = %((2 = (1 + r)s)(l + e‘23)+ (1 + I‘) (2p - S) . +22y (1 - e_(2+2y)f )j (9)

B(p,y,x,z)= %((—2 +(1- b)s)(l + e'Zi) -(1-5)(2p- 5) . +22y (1 — o ) )) (10)

hr F ok Ak R
BB RMAOHBERB T TERARQ) LEzHAEEH A ABEH
24 o B b7 s A — 4 X 7% B’k (Bisection Algorithm)3k i - Sz » L€ H

o B = -
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p=0.3,y=0.0198

0.40
0.30 |

N 020 |
0.15
0.10
0.05
0.00 |

— EEEWA%A p=03,y=0.01985 » 4 FEaREME G2 =0.13237
EENRHE RS
MEEM ST > ARERBANRBLEYRER  URF 8 FHREM - B
Rz (p,y) Bx*(p,y)=z-az (p,y)  RREEERMEM
B(p,y)=B(p,y.x (p,y),2" (p.)) (11)
Az Rx RapNpfy RUEMESRERESHYRELERSE oE= >
URFEFESRE RS - £k RIEA 7 £ LK H % (Golden section search) &

RESHFEXLFREREHE -
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B(p.y)

151

p 0.275 1

03

B= : EE0 82 A%E
KB L —2F|HEEHEBE > EA Microsoft Excel VBA %238 i —HE H

AR TR wBw AEAERIHABERD -

A Ii B G D E

Input parametaers

15 dynamic aliocation useful?
16 Input Avallable Resource (s) M:-;m for Resource m"
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Given 2%9%, 0 ind %" lhel maserore Dhin 8 Longan camaed
o hvi

r=4,b=05=03

P
e

W ER
A oA

REE > BAVH

B v3: Microsoft Excel ##8h3t B 42 X,

ERAKAFAHNERREFTA(BZREE) 0

WE B E A R EAT M - KB BB T BT » Ese(p,2p]¥ > EE
MIGFHE  HEREORSEMENELRESR - HaEwBEnT #E

NP TUEET > EEEHRERE RS54

s 9 38 o i AR

FUENARFRFEETNE

Bk

Long-Run Reward Rate

r=4,b=05

000
meomwmmxxx

3 3 3K K % XK X XRK X KKKK KKK X XKXXX

00

01 02 03 04

Blue's Total Resource (Detection Probability)

o Blue Dynamic
x Blue Stafionary
4 Red Dynamic
+ Red Stationary

BE: o - BERMASR AN RRERGHERE Totbs(r=4,6=0.5)
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r=4,b=05

0.50 | .
g 048 |
X g46 |
s
g 0.44 |
5 042 |
o
g 0.40 |
E‘ 0.38 |

0.36 |

034 !

020 025 0.30 0.35 0.40
Blue's Total Resource (s)

B aE AL BEEREL
B HbAFLER LG AAMERE > EEMEESHIE KR - )R8y

BEmT  RMATUKRE=ZPF4 TERAGERINST AT BAYSERAR

RO DEFEFGHEEENKERS °

;
s 0.24 0.28 0.32 0.36

Blue 0.78% 3.61% 8.18% 15.31%

“ 1 1378% | 3026% | 57.56% 126.69%

Blue 1.96% 5.72% 10.98% 18.40%

1* K= 1421% | 3163% | 60.71% 134.47%
Blue 3.13% 7.76% 13.61% 21.23%

1 »a 1461% | 3291% | 63.67% 141.83%

A= blaH¥mes > HRREHL  EFAALRET TR B mE
Ry > AFFER  HAERELRZAALLECERENKESE  Fliogr=1,

b=0.1> Hs £ 05808 i SHARENKBZERNE TEHEE o BT UK

BtPiFiosb—4% -
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r=1,b=0.1
0.70

0.65
S

+ 060 . o2
§oﬁ o ©0°

c
2050 00008000 RIBRERER i .
o olLearning (2)

o
S 045 %oy x Attacking (x)
o
Eum *=
0.35
0.30

0.5 0.6 c.7 08 09 1.0
Blue's Total Resource (Detection Probability)

Bt o F ey RiER%SEs€[0.508| @M ERREFRAE L RS EEREMAAYE
WHEMT > Frb s HEBIGNE  HERENUEEE BRRAY
rABN 0 REEEREEREEMMAR  AMRALEIFAGEALETRNAER
FHMRERS F—F @ FOEBANELL) EFAFRAERTHMANE
BB BRMRZYRE  ARRETTARBRCEYRAARE > mEtkey B4R A
FTRE B KB EMH XA RER - s EsBUNHF(ERED) HaeFEmz 0 R
BRFERs  AHE—RABRTEAZSARELH N0 Bk £ZHBRT
LFELT T EALTRIAREENEARE - BEMT > Er, b, s HEBRKY

B 0 B AE A ELA K B AR o % R e A

REBEEWB AFNAREZERTFRARERER > 92 247R

BRARLRBOUHE  TRLELANAE - ERyEE - HaTmi R

n

BALHBRYTE  ASHFETERY  BEFSZEBRRBRBHB T
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R RELBARENHBHAIMEILE YT AR FRiIF—AFR

B arey stk A TRANE SN REGFLRBHLELFE -

+— - ARPgREAM:

LFEUEERRI RO EBEMAREACTITIAFERABEE &
FRMALEIBRATHAR URERRL DM AEFHERSHRE
BRI MABHBERRAL > BRAGHF B LIERNERERN
PEZHRAATHRLEEFTEARELS  CHE/EANEEARETRA
REAFENREEEES  FREAEBERE - B - ROBERAIH
BELETBRHERAAS Bt BR—BARERANRTIRZALAERNGIER
RRBBSFRABHZINER  RITEBNEZERAGARETIRIE

TRIFEFHREAEIHAEE

+= RBERLIFHRF AT
LRNEEANPAHCSHHBAL @R ETEE > ABTHEIHMAR
A EER  ARHFAEBRARIEARELE AL LmT > X3

RRERCLEHE A TRBEERERRXEE -

I

+= REAZRZIABREEFA:

HABPEANEMANHTHE > FFANHERRR+5REN £=
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BAWFHN > LELASGEEZ I wWAHE XEAERELVHRE L 28
TAE o 3R S BGE A AR 69 #3 F 8% B (Office Hour) &+ & &4 -
sk BRI AN REHT 0 BB LERRFLBZ— 0 HLEAY

BHBREGEZHHF S BEATMFENAGHHRITE —BERL -

+w~ HipEHEE:
BREMAHLRAFAENERSES  SRNLERESHRLERNAEME
ShBIE R EWNE AT RE & T 4(Military housing) - a2 & A £ &4 B
SMAEEARIE 0% L BB MRS A — 5 —RANFEHFAMRELED
HI0 LT MESAEEFER 1700 £ LU L HESZHRBERA R EE
A A S 1,250 T o ATRENT T EBRRETHTRWE LS > AYXRESL
WNERAAMAEZELREME > AETIKRZRHR > mELELIBEE
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