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5 R gPhe Runge — Kutta. % 0 R 2 88

LABERIT ER FE (Havuhiko Wakabayashi )
B ER (Mosatsuge Tanaka )
LT = (Sigeru Yamashita. )

1. S BREFBES Runge - Kutta &
2 #n 5 X o ERE SR
W=FnY) , $HTd= Yo | (1.1)
NEZShTce T, 5RPMBE Runge- Kutte % @&
Y = G + éwz R
Bi= Rn FCTnt Qifin, %w:_;bqﬁ;) | (1.2)
Bn= Xnmi=Tn » Qu=bie=0 (i=1,2,...,5)
eIl emTES, )
ST YEY.f AR AR Y L. &,{o(;%aﬁ{é
RO LIL, Qi,big,wi TS XEFHHS TIPS X -5 2

& 2.

2. 4RFEITHRIT HooMWEHX
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QBN (1.2 WERZFETHITLHIT, BB L.‘Qr (¥ U
25 Te v 4SRN RE. %%z’ﬁﬁi%ﬂ‘ 1.1) N8 - TH 3 NED
THZINCRABRS Ra &) REINB,

j;w;ﬁ 1 gzwi Qi= 1/2

ézwzai% 1/3

W2Q2b32 + Wa (gzai bai ) + WS(gwbsi) = s

S wial= YVa @)
Ws @3 bz + WeC &, 07 bat )+ ws( S, Al bui) = Ve

Wa Q2 b32 bas + Ws Clzbzzbsx*(gzaibai)bsc,} = 1/54

W3 0203 brz + Wae( 3, Aubat) +Wiss (£ Qubsi) = V'8

Q.= gbx; (4=2,3.4,5)

3. ITstn) BEE XY REE
NX(1.2) o RMITSYREETE THE. T(::kax &

Sr&IND,

T= 1R +O%*)
&

t= QuDf+ Q«zszQ Df + QaDfuDf + Qufy’D*F + Qusfyy(DF )’

+ QusFy DF + QerFy DfyDf + Qufy DF

TH 2. R LD=30x+f9%9y THY . ¥ Quli=1,2,..
8) BREBE ny CRATIEETH S, (Quolmc

r)

-
~
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s UMt T BaRMENRTS Lop(c. o AN
b\“ﬂ@‘s@én? WS RoaTSD Y BEMNEER As AT
5‘,[11

Mﬁé@%

M RHBECHIZIETeHBTIIRH. RN cs&> T

EHTNIWERe EHATS, |
Raz2 = gll Wil + éf[_ill bis |
4. PEMECET I ERS™
CRMe TAF TR Y=AY (AL ITEEW) 8 QX (L2)
CRAL. ARHTHIRS A 2N ER 2 EBTB L
Yres =4 L B+ (BAV /21 +(RAV/3! +(RXY/4! + G(RAY | Y
MBESND, T TT
%= Ws Q2 b3z bas bss
2&H3.

(2% 1]

PG ¥s) = L R+ (RAY 2!+ (RAY/3! + (AAY/4! + (sCRA)®

CE-2RETNZAL 0 BBR PALE) EQAR (12) o

PRHPAR 0. |
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(R&2)

S={RAIPE L1, AL T & W |
RE-TBHRINZARITEL ~FW|IE, X WA 2D) o
RAGEB/EE NS, BREL. REEACLSRA BN
BARIBE Se X" BEE Sa TRT.

[R%3]

REXTWREARERLTIZ LS

S1= RN Se
K& > T REENBAAEA = [6,00] B, 4K (1.2) o
R PREEREe ), |

5. WL KX R
DN (1L2) oG ICS X - 9 NRMH
Q;20, bizz0 (i=1,2,...5 , i»§)
QUsEQ; (483F)
ERRTIEE. Lo QRERMTAEI e T hH 3
4RO RYWEEXRRALERRLIBS MERRE.
NS> nBERTHD.
(h Qo=Qs=Q04
i Q=3
G s=Qe
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v Qa= Qs
W QieQ; (ix3)

AR T FLWEERRTT . ¢ R RWAEXRRE
TERBRYECE. 3. 4R RUEEENE AU=Qs 2%
B>\, B Q2030405 bas,bss.bss EBHRINS X -~ 7 &
L2&BRE s TN RABRETHD |
Qa(0a-02)( Q=03 X 1-202) - Qsbaz { 3-4(Q2+Qs)+ 60205}
12 [ QeC Qa-02X Qa-03){ Qzbs3 (Qs-02)+ Qabsa (Qa- @) }

~ Qsbas (Qs- G2) As( As-Q2) Os- 03D ]
{3-4€0+Qs) + 603} - 12Ws0s(0s- 02)(0s-Qs)
12 0a(0a-Q=)(Qa-A03)

2-302- 6 { Wala(Ga-Q2) + WsAs(Qs-Q2) |

> 603 (Qs-02)
s = 1-2CWsA3+ Wals+ WsQs ) (5.1)
2Qa2
WaQ2 (Qs- 0w) (1-24Ws0sbasbse ) - wsbse < (2as-302)
~ 20.{ WaOsbus( QuQs- Cu0a) * Ws Qs { Qsbss( Q-Gx)

- + Oabs (Qa-0) 11D

2 Q2 { Wa(s-0a) Wabazs+ Wsbss ) - WsWsbsa(0s-0a) |
bo 1- 24{ WaQzbz baz+ Ws (Qabs2bss + Qsbasbs) |

24 Ws Q2bw

5
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1- 8{ Ws0203b32 +Ua0a ( Q2 baz+ @3bas )
+ WsQOs( asbss + Qabs ) |
BwWsQ20s

b=

(51) KTFIMNIBRCHEVINEARRIBSER
Z, T R2HE(2L) XEEMULTEBURE<C. Ca&HF
TEECIRIILREYRKSNBTAROBREE. R
BRedAe@CTd. BRRABEEL@THS. |

[~ (I-1) Qa=Q3 BRv" Qu=0
(I-2) Q2=0s BV Qs=0
@RI Q=05 = | (I-3) 0a=A3=0Ce
(I~4) Q2=Q3=Q0s
| (I-5) 02=0s &U* Ga=Qs

| [ ([@-1) Qa=Qs AV Gs=0
- (I~2) Q=04 BV" Os=0
BRI 02=0e == | 1.5 Gu=0u=0s
| (@~4) (2=04 RV Q3=Qs
e Qux0; — )
) (v-1) @=Q0a=0
HERQ@) As=0s — | W-2) @5=0a BV Qu=0s
[ @QU-3) @s5=04¢ &V Qs=0

[ (v-1) k=Qs=0
BEWV) =0 /| (V-2) Q2=Qs BV O3=0
L (V-3) (h=0s &1 Os=0

F(VI‘I) Qu=0s=0
FEEWD Qa=0 —| (M-2) Q2=05 Qv" (4=0
L (VI-3) (5=Qs &V Qa=0

| &A% (D) Qs=0
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BBENRIICEBSNTOZI e ETRIIRHE, ¥
XWET 2 5 ¢ REDUCEZOARE W 5 Mz, T & REDICESO
CEZRE(I-D) o BREERETT,

&1

REDUCE 3.0 (Apr—15-83 (12 0EC 83) Factorizer and Integrator) : 26 DEC 83
A8523 on M-280H(SYSC) at TUCC running under VOS3/SP2 JSS4(V08-02) 0S.

AA1:=U1+U2+U3+UA+US¥

AA2:=U2%A2+U3*A3+UAXAL+US*ASH

AA3:=W2%(A2%%x2) +W3% (A3%%2) +WaA* (AL %%2) +UWSX (AS**2)¥

AAA 1 =UW3%A2%B32+WA % (A2%BA2+A3%BA3)+WS% (A2%B52+A3%B53+A4%B54 ) ¥
AAS 1 =W2% (A2%%3) +W3% (AZ%x%3) +UAX (Ad%%x3) +USx (ASx%3 ) ¥

AAG 1 =U3X (A2%%2) ¥B32+WAX ((A2%%2)%BA2+(A3%%2)%B43)
WS ( (AZ2%%2)%*BS2+(A3*%x2)*BS3+(A4*%x2)%B54 ) ¥

AA7 :=UaxA2%B32%BA3+US% (A2%B32xB53+(A2%BA2+A3%BA3) xB54)¥
AAS:=U3*A2*A3*832+U4*A4*(A2*842+A3*843)+U5*A5*(A2*852+A3*853+A4*85A)¥
A2:=1/2%

A3:=A2¥%

Ad :=0¥%

AS:=1¥

W5:=1/6%

WA :=(1-2%(B32*BS3+(B42+B43)*BS54))/
(12%B32%B43)¥ '

Wi:=(1/6)-Wa¥
W3:=(1-12%W4x(B42+BA43))/(6xB32)¥
W2:=(2/3)-W3¥
B52:=(3-6xW3xB32-2xB53 ) /2¥
AAL=1 -
AAZ=1/2
AA3=1/3
AA4=1/6

AAS=1/4
AR6=1/12
AA7=1/24

AAB=1/8

END;
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QX (1.2) 4R RIEX TS 5.0REF. W,
by VWK HINEBDIVIX-FTcH-203, TR&EETT
S5t BT AT GRS & D (Ko,
MBEDICDS X~ FUFTEE 00~10 (2 &0V 2H >4 01 2
LaEbN% X = % biy (T B -~-20~20 (SRO TR X8 02 <
TNENBEPHTIED, TneEBSMNEZ3TA T QDTS
X~ o> T he As ESTH T 3.
(ih ERY I=[0.0,001] ES0EHALTIWERTLLE> < Y.
BETL ERBEHRTRTIABRICIA - Fnfln DS .
A EBMNCIH>EWMBRACL . -0 H) %Ko
T As EBWEIINEHTERLEES- =,
SuTle. mnAs ESRZ NS A - HRTIAN
> W BNERE S:  RTTRES DR Sa &80
Rax B X &1z, |
Figl~ Fig6 @ . R e &) . RBAMRTECRE
1 Se o BIF Sa T LR ER B1= (¢,0.0) & TR

lagonq's'&'tf ﬂsgm?«z‘é 1. BRLEETITItNSEER
PBAREEAEREDTLRENTHRS.
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7. &

D Figl~ Figh » BR &Y . REBDCRT 3 Qs
Q=03 RV 5= 00 0 37 oRBE TR IS Logio minAcs 58
WN-BFodBBREEERLZIRHY. LEN,? RS oBREN
BEANES 23 eAmAhn3,. —BeREMn QX (3. &
ZMa RN cle~RTH>T W3R, | |

2 Rgl~Figb oBRESY . TS BE L TREE
BECPFBITIRRTH-> 1. DBEELXCER =TI 7
FARTHZ TENDN S, & maxSa ESX 5 BER.
Mnhes ESZ5BErEETIE. TEL AR BE@
GFEBEITTRENRERI GV I NDE NS,

(3 BRAKXSITSDIBEABTLT BT FAE RBN
5 3. | |

@ Shok? BF7 PE NHBE NS my BERR
AR FIANTHBE=Y 120 EEHVNTB NS,

3 @K |

M BPER: LK - Do FZaiTstn) 22 =BT 3IH
R, BTHRIT(EFRKT) , 1972
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