goooboooogn
0 6760 19880 42-48

I OoOBEBE7XBBMRunge -KuttaElcont

IHRAFE IT#% HHB X  (Shigeru Muramatsu)
Ha IFE& (Masatsugu Tanaka)
T % ( Shigeru Yamashita)

1. e

R2IGHEER, IBB7XBWMRunge -Kuttako—MALTEE, £
DRBEOBHEZHATWVWSE, TITRERBRALZEL-THLNLITBLUNEEIICHL
TERBLARZ2, BHEXBETHNEINTWEL OB TERARXRRU 1 1BEE 8K
AREEBRI L., COFEOFHIHZRITLIZLWN,

2. OBB7TXBMRunge -KuttaEgEo—8BE
EWaFERD MY EREE }
y =f(x,y) y (xe)=ye (2.1)
EBWT, x=x BT 2YDBERY.HBBOLNTWVELE, x=xal2BIT2y0K
ﬁﬁzYn+l *

8
y“+1=yn+z=1Ciki

Ki=hof (Xn+aiho, ya+ 5 bik;) (2.2)

ai1=bie=0 (i=1,2,----9), hn=Xn+1-Xn
REoTRDODLFEZ2OBBENRunge -Kuttaigkwd, ai,bij,cild
ﬁﬁ%ﬁﬁd‘?%ﬁﬁf’%‘Q\ ai kb, oR I

a.i-‘-z:bij (i=2,3,----s)

i=

BEDIELD, T ai,bi, e B TXDITLYNBEZH OIS CREIND L &,
CHDFEZ2IBB7TXBWRunge - KuttaFE (UTOBRBRT7TXRELER
T5) LML |

3. Runge-KuttaEnFiEos &
IBRB7TREDFMOBALERELLT
(1) fIHUVBEICRITLIHE
fTHbOVBEREERE (A, Arz)
(2) EEHICEAIT»HH
EHERNEERARS . OEME (A (S.) )
RN EERES DR&a
(3) HIHAZECHITIHE
AHAEREHEERE (R)
¥HE2%., (9I8W)



4. BEAR .
REXBRETRAEATVS (BORAMARCHEASAT VI LDEKRL)
IBBTREDARE, BEOMIMN TBRD D10 ThHE, 7 LBIF
ERT8RE (11BE) oAR W LEBROLDIZA S,

-« 7TREAXARN

- Shanks(1966)

-Cooper & Vermner(1972)
<« 8RXR&EAK

-Cooper & Vermner (1972)

5. ®#E1
FIbUDREBICEHLTIRASPEBLLLARB RO 2BHETH 5,
-Mesho97 : meshiE 2 HWTHR#ELL 2 AR

-Nolls9o7 : FERBRADZREN Y S — Y Nolls'®! ZHWT
BELL AR “

[Mesh97)]
a2 = 0.714222222222222222224d-01 b6l = -.15947919471772952705d+01

[

a3 = 0.10713333333333333333d+00 b62 = 0.000000000000000000004+00
a4 = 0.16070000000000000000d+00 b63 = 0.65332218361073787534d+01
ab = 0.44550000000000000000d+00 b64 = -.49476785171192895484d+01
a6 = 0.57347877844021887331d+00 b65 = 0.58272740662942493886d+00
al = 0.86450000000000000000d+00 b71 = 0.31826865123465047020d4+01
a8 = 0.91170000000000000000d+00 b72 = 0.00000000000000000000d+00
a9 = 0.10000000000000000000d+01 - b73 = -.13316381817098599759d+02
- b74 = 0.11429110202962390538d+02

cl = 0.46166859124963461157d-01 b75 = -.16469217740259453345d+01
c2 = 0.00000000000000000000d+00 b76 = 0.12160068758156498531d+01
¢3 =0.00000000000000000000d+00 b81 = 0.79693031482537380314d+01
¢4 = 0.25446926240096597476d+00 b82 = 0.00000000000000000000d+00
c5 = 0.23160153027034919145d+00 b83 = -.34389946069279829035d+02
c6” = 0.16728312084340236191d+00 b84 = 0.29543895049125504665d+02
c?7 = 0.42131321090920440436d+00 b85 = -.52319353106257860673d+01
c8 = -.18803738074360686617d+00 b86. =0.31890801958529017220d+01
9 = 0.67203397194721472537d-01 b87 = -.16869701332652931652d+00
b91 = 0.47353216616399246938d+01

b21 = 0.714222222222222222224-01 b92 = 0.00000000000000000000d+00
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.26783333333333333333d-01
.80350000000000000000d-01
.40175000000000000000d-01
.00000000000000000000d+00
.120525000000000000004+00
.61361703614476026438d4+00
.00000000000000000000d+00
.23569047798717419008d+01
.21887877437269816364d+01

1s97)

.78166465105555555556d-01
.11724969765833333333d+00
.175874546487500000004+00
.498740110198500000004+00
.77212169008853851458d+00
.99118566901896000000d4+00
.999501958276820000004+00
.10000000000000000000d+01

.51260142501324166934d-01
.00000000000000000000d+00
.00000000000000000000d+00
.27521638457225584784d+00
.33696650338197282587d+00
.18986072226268125901d+00
.84610982530609745495d+01
.130159423516790119234+03
.12184502151101091058d+03

.78166465105555555556d-01
.293124244145833333334-01
.87937273243750000000d-01
.439686366218750000004-01
.00000000000000000000d4+00
.131905909865625000004+00
.73618348368951701066d+00
.00000000000000000000d+00
. 28337999620895936428d4+01
.25963565885985766322d+01

b93
b94
b95
b9e
b97
b98

b6l
b62
b63
'b64
b65
b71
b72
b73
b74
b75

b76

b81
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b85
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b87
b91
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b94
b95
b96
b97
b98

] o o @ | @ o I

<
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.21337205463127031229d+02
.18963834301206884983d+02
.38537772308673409018d+01
.23614331022666242398d+01
.37746001856881894776d+00
.24706638968788073419d+00

.12062819383206433867d+02
.00000000000000000000d+00
.48208380969581863884d+02
.38058630439276117840d+02
.26851905429892263371d+01
.10521957191441549257d+03
.00000000000000000000d+00
.41792888289184693851d+03
.33231554777416396863d+03
.198275910229838004544d+02
.12125398952702377699d+01
.11467755704762585743d+03
.00000000000000000000d+00
.45556121644503529877d+03
.36224095511111329723d+03
.21671904400175272020d+02
.13189132017914745150d+01
.48025570432383756836d-02
.11521334849065519043d+03
.00000000000000000000d+00
.45769356483840412265d+03
.36393688151944545632d+03
.21776682042397576180d+02
.132506708901637025%6d+01
.45181914604453402742d-02
.53202685487284736142d4-03



6. BEARDOEHHE
LRDERLADKRHEIIRC-1DL S I2% 3

& 61 RAHHLHE
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73{’{2& A2 Ars A (S.) Qa R
Shanks 0. 14934542 0. 167894%¢e-6 25. 60985 4. 4731 0. 6976e+2
cev-17 0. 46647762 0. 7481319¢-6 10. 91974 2. 6662 0.2183e+2
Mesh97 0.1199154e-3 0. 3516996e-9 32. 91478 4. 6143 0. 1836e+3
Nolls97 0.2517475e-4 0. 9862175e-11 | 36. 43435 4.9125 - 0.3161et4
8Kk As> Ass A (S.) a R
C&V-8 | 0.8753811e-3 0. 1504023e-7 28.60439 |  4.3136 0. 3499%e+2
7. BEEXE ‘
AL LT, RErRITEERLE IR ZRNENSH 2 3BE. RUESBREE
BrEAL,
» . a f
1. y’'=-y+sin{2x) y(0)=-0.4 (5;<0)
MAmM: vy = (sin(2x)-2cos(2x))/5
, . o g f
2. y'= y+sin(2x) y(0)=-0.4 (5;>O)

i 'y = ~(sin(2x)+2cos(2x)) /5

3. y'= yeos(x)  y(0)=1.0 (42—;: R )
ﬂ%ﬁﬁ: y = esin(x)

4.y %xayz y(2)=1.0  (E®RE)
BMAM: v = 9/(x*+1)

Bl1~M3 (F4) 28323 0sxs=5(25xS7) LB IRABZLAA2EOM
RER7T-1~HT7-3 (B7-4) 257,
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8. T rd
Mesh97, Nolls97: L H6-1NEHEOHEE2 IKKBLTEY., HMT-1~RT7-40
BEIPOLBRALGFIHTH2I LN b, BiZNolIsITIEMARICERLn AR
NDEBYRZTIT2H, HABZFI BRE0ERFELCHLCEBOARLY
JVWEENBELRATEY), 2L8RENAREERTLERRENFLEL VAT,
ERALEDLAKXTHELEbR B,
IBRB7TRENARIE > T, HEFEEBES2H IV 1 BESKENIAR
OREX*LHEIZERESABLAZ LW T LIBEBEBINREBETHY., CRIZAK
CSRELHLTITLYIEE - EEROFHICBWILERBROKRBAE +4E
ERTWVWBIL27RBLTEYEEKEYN,
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