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4.4 BREKEBHEIKOHEEEARK

4.4.1 HEEAR

HARPEK LK OMAEEHRUITT, LT 20 HR D H 5,

O RIHEIT A

KEFTHHA

)

S48 PN 2 i D AN oI Ly b 2 HARPK, RAZHR 2 Bk Ok

R B30 - WRHTERHEKR ZATV . BOKRHTARAL 592 I O ZBs K 217 5 73K
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4.4.2 REHEIAKX

T OFIECHREED 5.
FIE— 1
A AHE K KR O 42 ERHABR BB,
]
T 2
HR K <0 B (4.3 HEHASR 2B,
]
FIR-3
- SRR B & BB K B 0 7 L 2L O HE A A8 RS 72 B 720
ik DA & N . _ -
WIPCBROBE DI | 5 g i k. 2 o AR 5.

4.4.3 BRESEIAK

PLUTF D4 CHEARBNT 21TV, B O R o 7 B R ONE BRI R 2 DB 5,
D AAKAL< IKGL OIS « B ARHEAK

@ HRARAL = AN OIS - kAR K

4.5 HEKHEE D RE A E ST E
4.5.1 BEKEREEDEXR

PN OFHEIL, PEACRHE A AR T 5 SRR KIS | SCRRPEZKES | /IR B OB EE B BUIZIS LT,
PR D FNZNNDRENZE 25 L, DOTN L NRAHNHERET 5 L O IR E & Mad
L& EBHIT, MITFEOHERIE IR S ORFIEOMEMR, HUBE RO B R K ORI OIR/K G # %
EDREEMFELREIIHRETT 22 LN ETH D,

O OICIE . P ZIERIBOHEK T 24T > T EB AR H A fE OS2 R RE L.
IS O HRRFHT X > THKH iR O s Al st 2 RE T 5 Z ENEETH D, Pk
BLEDTEL LTI TR H 5,

O HEhPeARETA YRR O R TPk &2 EH S & CakE L, sHEdEk &2 Pk 32 F

@  EHEAKRE  HEACRFENICHE KRR 2 0 S8 TakiE L. EAVE0 AW B U CRbE

PR EZHEART 57

4.5.2 HEKEHEICH T3 REHEREEE

PEKEHEL, #ifb, R, Bt AL o L #f ITERROZEICE - T, F Oxt &M
IR T 5 & & BICEERPEREIMNERSND L 9o TWVD, 2O X572, HekhEs Ol
EFEIIERZ K OFTHENREZZ biILD & L bio, B L T D, B KIER ORCE 3 E 4 A
BhINORGEIZAT 9 kL LC, BYETEIE (Dynamic Programming ; DP) & W2 HiENH 5., Y
FHENE &L, FHEAIT O RSN OO EMEN DD | BBV TOWRENZ LR ORTE
B E MIET L) RBEEEIRE LEEHBITFEO—2TH D, HKGHEICIIT 2 i i s i & 5
B OMETCIE, £, E#ESM & UTHREBEOET b, RN, BoKBEIT 21T\ DPEE 4 1
RT570DERE (A7 —2) ZED, WICKEBEZ OB ZER L TE 1 BED bIRK i
Al & E O TIT L,

DPIEDERALIZI N T, hE (HEKKEEZET, ) 20 < OnoifEkisr & LTa# L (B-4.10
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(a) DR . £ TITHAIE OkA) PHLHIRD R L TW D D EF 5, Bk Oo N,
SCRPEK B TR AENMIMAL L T /N ithle e [a] — D BRI AZIERT T 2 (B-4.10 (b) OR#R. T8
ZEPKBRE VD) o BOKOTINZ B L CRROK S B, R 75, dEk, Bk,
%) 2a KR E Lt 608 L TEHEIKB 2 E L, [ UHEJRR IR 2 Pk
Z/NBBZBEEL T D, ZO%E, A CBRENO/NEBSITE WIS efizk (2 ofiszE T
FEREOKDHAD 3720, ) L7022 KO ICREEIET 5,

(a) VI D5y E| (b) DPIEIZ L DET AL
R-4.10 DP {:IZ X % Fielsi oy &l o AEms

I, BBEBEIZOWT, /NERE D LIRS ORES NI KRITHE & & R RYKEN B 2 2 &
9 Gtk O FIZHEARFRNT S QN SBAT 24T > THE R O BUIEOM G L B A OBEKREZ T 5,
Fn(n=1, -, N BEOERIL T DOBEBENIZI T D/ Z & Ok SO AT U B |
& 20w (Bn—1) OBBEE TORME/NER] EOFNCELL 720 | SRR EREEA T 5,

COBMREF 1 BN O RKEOEM (n=V FCIEKHEL, & THEES LAY EROAF N
B/ E 7R DA ERTTT UL, SoBBLERER E D, DPYEA M U 7= HEAK i R% o i B e 51
B, ALY ICE 5 TIThR TV A,

4.6 HEKBOKEEHE
PRSI X PRSI, —fRICKBE DB RS . PN BRI KNS %2 LI LT
NI ED, HEKEMRO KB EIIRSRIC L DENZEE L, 220, PKBARAKE <
THKBRNEZ S0 EAIE, FRICLDFETH LU,
(1) REVERHE O HAEX

B-4 AR T PR OMRBLIZ RN T, fiKkDET R X — OKEFER) EiX, kTIN5,
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VZ
E=z+h+a—
2g
T2,z EREmMNAOKEIEE TOES
Vo (m/s) . g EIIEE (m/s?) |
h oK (m)
a: TRVF—fiERE (1. 05~1. 10
DOFIFH L 725 Z EMMZ 3, #7253
BTIL.00& LTELL 2R
KESEITIR T F I x Bl % & 2 & x BT - B-4.11 AR
¥ —oZ ek, N@4.3) TEREIND,

2 2y2
S(z+h+as)+2=0
dx 29 R4/3

-

ZZIT, n v =r T OMERE (s/m'?) .
R : % (m)
LU ICHEFHOXQ=V-A (=72 L., Q: HEKKEOWE (n’/s) | A: PEKEE OB ERE (n?) )
ERAWTEZS®DD L, TOREREBNEONS,
dz dh aq@’ [ dA |, n*Q" _
a E_g?-l_a R4/3A2_0 .......................................................... (4. 4)

4 1E, B x OXHN T E Q@ DAL 2 NEE 2/
(2) AEFWREREAOF R

7l
=
4
&

Al

REFROFRIEE L TUIWAWARFERNERINTWDA, 2 TR FEELE LT, &

Mo HBRROMIEIZLISFIHEN DV S - 7 v % (Runge—Kutta) EEZEHT 2,

COFEZ, KBS 22X Ax ZEITHEIL, EREFFO L2 5T #ED DIER, KD
HBEDOEZRD TN HDTH %,

Ax T ENKEE hae RO TWLGE . Z ORI TKIEE B2MEIE—REHRED L&, AR

g —dz_mlele
d_=dx—Asz4/3 ............................................................................................ (4. 5)
X " BQ
— A
0 M) o (4.6)

Thsd, EXELD f (x, h) FTHIA x, KE RZBTLHLOEEZERL TS,

HOMIR x = xg TKEE h = hy BEERIOLE M x; = xo + Ax DK hy KO Hy 13 2
R & L TIRANBRED,
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::GZ, kl’ T, k4&i¥k®k£@’6&)éo
ky = Ax * f(xo, ho)
k2=AX'f(x0+Ax/2,h0+k1/2)
k3=Ax'f(x0+Ax/2,h0+k2/2)
k4 = Ax 'f(xO + Ax, ho + k3)

TP, hEND kBRSO, IRITKIEE hy + ki /2 L LT kyZRKOD L0 D 5912, R, ks,
ko lkd, K (4.8) DHAKE EED,

4.7 ZIERXEFEOBEKEN

M SMEEIC LD | Z A KR O NUKAL DS FHEELESN KL K D ARWIG G BEAKAEATIC X > TRk
(HEAK) 1T X DI A T L, TS DY KORE LS T L2 ET 5,
(1) b F4E L = 0w A

PN IE, B-4. 1218 T kT T, K FER Y v 7 £ T VIR ETFET L OWT Nk
HAWTITH GEMX. T9. KN FOTSTDEE) #5H) |

PeARA)N PEARAN

Ly

K

A s
() BAIME TV (b) TS 7 T L R T
ORI I SR 5 Z L a Rl L WA % A 1 R TR 2 T 53 B
L. PEkEko i 2 R 5, B LR L IOkHIRO S S

BT 5,

B-4.12  BEAMRHTE T L OB

PEKBEIT O EREICEE L CiE, A TORHEZEE X TET A ZHMUNGRE L, TR RSB
R Z WK TE D XY I LT 5720,

T AR 2 IR OARNLEIZEE T L. KSR OB KRE I B3KNL D EFRIC K 57
KON BEIN DAL, EKMET VEREHAT 22 ENTE S,

A A2 KRN O SR FT B A AR OEEE PN /B L. & OARDLDSHE K B AL oD 18 /K B
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HCERENL BT, B E o 7 7 VIR ERET NV 2T 5,
U AR BB KT H > TH . KB OE 728K RE I R DR Gy
7RHEKEE OIEKRESI AR IR, & 2 WITAENTRT IR I X 2 AT 722 @ /KEE /I DA IE) I XK D kD
FAENMUE SN DB EIE, RFEHE 7 EF A IRERET L Z2HHT 5,
(2) HEAKFENT D BB

PR BEAT IXHEACR I 2 R OHERS 20 > BB 2720, T4, MR T ZERES 2 HEfi L7217
e 6720,
(3) HEASEHT

r9. KNS FRTSTDFE 2],

R-4.4 PR ORGSR

SRS W =
@O PIRAL—Hr i By PUKAL— IR B, AR ZRTEAL 250D TH Y LLFO X 912/
Eij—éo

- FEE SN D IR O MK D 120, Im [0 0 S R 2 Rl & | A i R A
TE L CHIKRNL (BERAL) — PR S, PKAL (HEAKNL)  — K il e &
ERRT %,

- BERECH E N KE A2 K E T 58561, BT HE 2 EOBGER CER
L, AKHEZHAKEESTZ (KFEHY V7TV EARERET VICHEHT
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©® #k~A Fusrsz PEAKMRATIL, AN OB 2R 2RO 5 2 &b, KR AT 2k E
ENA Fa I 70 THEZDULERDH D, ZOWAE LLTO L 3 IZEKRT 5 GE
A, T9. #kng KATSODEHE] 23H),

c WEKMTET NV EAVDGEOBKANA Ka Z T 713, K E & ez 45 XKk
GEIC Lo T %M E & ek ORFEIZ OV TRD ., KO
MAREET B,

AR V7 BT VI AERTT N ERWDHEOBAKANA Fa T T 7%,
PEAKBEHLE 0D Z I Z N DO HSIZ DN TR | PEAKBEHRE 0> 45 b s 1] oD i A &
T2,

@ HKfMiNA Frr T 7 | oK O THiS&HEEZ 525 50T, 7. STEEEN KA IZX->TRKD D,

@  HEKEHHRROEAKRES | PEARESMRR ORI FHEZ, KL OFHEZHIF T DR/ E 2D D
Rtk T, UTOXDITERS 2 GEMIZ, 9. #KNA FOTSTDFE 22,

CBKMET A E VD 5EEE, PERRICOWT, ZOiEKEEN 2 NAKAL (K
fir) EAKRALE DEMRCTERT D,

AR Z 7 =T ARV L 5EE, SRR 2 S 0PRSSV T, RE
TS K DalEKREFEZ EFRT D,

- REFRET N E RV LHEIE. YK 2 &K AR OV T RERIC &
LR RENFEZ EFLT D,

SEXH

1) BMOKPER BAMRELR © i BESERT IR AR ONEA - R G TR 745 (2018)
2) BRMOKEAHESGER BISGRER « BB SRR, Fom B K FE O M & i, p. 298 (1998)
3) HIARMER - Mok 5L DP RIS < PRk O BUSELE R EA, = TRREE176, pp. 133~144 (1995)
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5. FTEIEFERNKE

(FEE, EEUMEOEH S 3 2 3. 3. 6 BH)

5.1 EAKXZFEIF

FHEEENAKALIL, PR BEZRIKALT, B-5. 11T &30 | ok & o 2 FFRIC K
PS5, PKEFOFHIEERNKALIL, ZRKEIZRAT L2 HIFRKIZ L > Tl Z S5 3K0R
DLOEMEZ W T 5K EZ HEZ 55D Th Y | FrICHEKkE LB L T 25513F Olisk k% /2
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5.2 HOKEHEKDEEEZERNKADRET
5.2.1 BREHDFIR
BEKRRFPE AR OFFEEAERNKNLIE, BUTF OFIEIC I - TR 2 i

FIE—1

O ZBEXKBAOITGERES ZRAE L, BRI EEZRET D,
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1) BEJIRRAE - AR b« HEARRESR © /KR O I BRI 1811 72 7k Pk D KRBl 4 e ik, PR3 RRA TR
££ 303 (84-3). pp.271~279 (2016)

2) B - HEARRE S - SEIECRC - B RS - TREsels - AN BE - ERBEATRIE - KRR R EZ DR E DT D
FEKH BEENICTEK « KX & 58T 7o KRB — R FE O S L AEAFHNRE — . B TR
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6. EEMERMICEDCHEEEMKRR
(FLvE, JLHEOEHSE 33 3. 3. 6 BH)

6.1 HEXREME
6.1.1 HEXRF (VE3—2EULF)

X &4 DKL, P ZNTHFER KR A NEOFE DM xp (SXIET DHERE (U 2= U A ) 1%
£ 6.1 ICkvkDo,

TIIELT ACROMEOM xp ITHIET B HeE
P(xp) : ASCRAS xplZE LW, UTZNEBZ DMIVERT DHE (Zhz ik
LW, ) .
(6.1 ISBVNT, BIITHERK AR xp=126mn/d IZ30S 2 ElHEFES P () 0.1 D&
X RS 10 4 (T= 1/0.1) &725b, 22T, P p) I FO LS ICERSIND,

Px;)=1—F(x;)=1-— f_"; FUI) A wveeeeemeemeeie e (6. 2)

f_“oo FOO dx = 1,FQp) = [T F0) At coovvevemesemeseesseissiscis 6. 3)

AT, B FOO)ITMEREEBSTH Y, AKSCE (B ZIXFERKE, ABRKE, HEKE) |
S TREBIENER D, LIzRo> T, MEEREZRD DRI, AKCE] _ﬁbf_%iﬁﬁ/%gé_k
NHEECTHD, A Flxp)ld, MREEEEK f(0)D x=x; T TOMD T, oAtk E Wb
5o

//ﬂn F(x)

X X

(a) T =% K B & (b) oA B %

-6. 1 =% B B & Sy A1 B%K
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(3] BRSFEDHERDA
BRI DS TRIRRE % R He R R f () 13, EROME., #2130 ik, HFE. A WS, EfEl
Lo TR-6.20 & 5 AR A R T BN m ST NS,
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e B
IR x— K x— KL x— KSR x—

B-6.2 REMAOAR
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