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Abstract

In the papers from [ 1] through [ 6], we have devised some multistep methods, and we
considered the stability of our formulas. In this paper, we want to consider the corrector
formulas for a new multistep method, using the Lemma concerning a determinant.

(But, we must leave the predictor formulas to our next paper. The reason is that we need
some more time to get good results on the automatic control of the step-size, using our
predictors and our correctors.)

By this Lemma, on (m)-node formulas, the corrector formula for ya+m-2 has 0 X yrim—1 (the
other formulas for yi(k=%n+1, n+2, ---, n+m—3, and n+m—1) have the term ys+n-1), when m
is an even number. And, the corrector formulas for y.+m-1 have the truncation error: 0X
Ry MO EV 4 constant X h™+2y™+D(£) (the other formulas for yu(b=n+1, n+2, -+, n+m—2)
have the truncation error: constant X h™*'y™*V(£)), when m is an odd number.

1. Lemma
Lemma
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Proof
Setting

' £ has a well-qualified value in the concerned interval. (In this paper we use & with this meaning
after this.)
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Here,

Fx)=2m)! X x X (—1)*FH1-2)1-3)(1—4)...0—Cn—1))1—22)(1—x)

X(2—3)(2—4)...2—2n—-1))(2—-2#)(2—x)
X(3—4)...3—2n—1))(3—-2n)(3—x)

X((2n—1)—2n)((2n—1)—x)
X (2n—x),

where

x(x—D(x—2)(x—3)(x—4)..x—2n—1D))x—2n)
=((x—nw)+n){(x—n)+n—1D){(x—n)+n—2X(x—n)+n—3)X...
X((x=n)=(n=1))(x—n)—n).

So, the graph of y=f(x) is symmetric concerning the point (#, 0).
Therefore,

[ #eorde=0.

Then,
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2. Formulas

By the same method as the paper [ 1], we have obtained the corrector formulas
for our multistep method. We have used the same predictor formulas as the paper
[1], and we have made the new predictor formulas. But, we have not yet acquired
good results. In this paper, in £-node formulas, we have made the corrector formulas
fOr Yn+1, Ynsz, v, ANd Vnir-1, USING Vn, Y, Yr+1, Yns2, ***, aNd Yrsr-1.

In the cases for (2m)-node formulas, the formulas for ya+zm—-z has 0X yr42n-1 (the
other formulas for yu.(k=n+1, n+2, -, n+2m—3, and n+2m—1) have the term
YVrsam—1).

In the cases for (2m+1)-node formulas, the formulas for ya+2» has the truncation
error: 0 X B2y @m+D( &) + comstant X K™ 3y@™*3(£) (the other formulas for yu.(k=n
+1, n+2, -, and z+2m—1) have the truncation error: comstant X K™ 2yEm+3(£)),

(1) five-node formulas

(a) correctors

yn+4=yn+%(14y,’,+64y;,+1+24y;,+2+64y;,+3+ 14y +0 X By ©(£)

—%h@‘”(é), (2.5.1)
Ynss= Yt g5 2TV 10250s+ T2Vha 42505 — 39 ) + 1o HY (8, (25.2)
Vn+2=Yn +%(29y;+ 124 yn+1+24yns2+4ynis— y;+4)+%h“y‘6’(5), (2.5.3)

yn+1=yn+%(251y{,+646y;+1—264y,’,+2+106y;,+3—19y;+4)+%h"y‘6’(5), (2.5.4)

(2) six-node formulas
(a) correctors

Vars= yn+§g—8(95y;+ 37595414 250Vh 52+ 250Vh 5+ 37554+ 95Vhss)

_215 ;7.0

[ +%(14 Vot 645511+ 24 2+ 64Visa+ 145+ 0X Yies) —%h’y"’(é), (2.6.2)
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Vnis= It s (5134+ 21901+ 1143h42+ 114503~ 21 yisat 350

7 (7)
O]

Vne2=3Yn +W(28y,’;+ 12971+ 1402+ 149013 —6Yhsa+ Vnes) —%h’y(”(f),

Yne1=Yn +T}fw(475y§.+ 1427 y7+1— 7987424823743~ 173¥544+ 27 ¥14s)

863 1
~Boago” V&),

(3) seven—node formulas
(a) correctors

yn+é=yn+Tho(41y;+216y;+1+27y2+z+272y;+3+27y;‘+4
+216y7+5+41yn48) +0X B°y® *—gTh‘“’y‘”(é),

Ynes= yn+—2—0-9—g(3715yn+17400yn+1+6375yn+2+16000yn+3+11625yn+4
56403445 — 2T5YAs0) + 5aroz hyO(£),

yn+4=yn+%(286y§.+1392y§,+1+384y;,+z+1504y,’z+3+174y§,+4
+48y,’,+5—8y;+s)+§Z—5h8y‘8’(5), |

yn+3=yn+7%(685y;,+3240y;+1+1161y;+2+2176y;,+3—729y;+4
+216y745— 29yn+e)+—h8 ®(8), |

Yni2= 3780(1139yn+5640yn+1+33yn+2+1328yn+3 807 Vnes

+264 75— 37yn+s)+—h8 ®(8),

Yn41=Yn +—6m(19087y2+ 65112y7+1—46461y7+2+ 37504 y2+3— 20211744

275
24192

+6312yn45—

(4) eight-node formulas
(a) correctors

Vna7= 17280 T (9257 yn+25039yn 41+ 9261 Vh42+20923y0 45+ 20923y 744

92619515+ 250395+ 5257 ie7) — 5 oo IV O(E),

Ynvs= Yt Tl ALY 21631+ 2T Vi 272505+ 2T Vi

(2.6.3)

(2.6.4)

(2.6.5)

2.7.1)

(2.7.2)

2.7.3)

(2.7.4)

(2.7.5)

(2.7.6)

(2.8.1)
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+216%15-H41¥hes+0X Yisr) — o B (),
V15— 9t g 11559+ 36725 h1 6975900+ 41625 y513-+ 1362551
17055545~ 2T5Vhs+ 2T5Y547) — 5a =Y (E),

Ynrs= yn+Wh5{278y;+ 1448v541+ 21612+ 1784 13— 106 3504

+216yn45—64 716+ 8yna7) — 14175h9 y@(8),

Yn+3=Yn +E1183(1325y','+ 6795y7.41+ 1377 y742+5927y745— 3033 yr+4

+13779745=373ynrs+455047) — 4800 PyO(&),
Inea=ynt 37%0(11073’”586%“—639y»’z+z+2448y;.+3—1927y:.+4
+936yn+5—261yn+6+32Vn47) _Tf%g—ohey(g)(é)’
I =ynt 1201360 (36799 + 139849541 — 121797542+ 1231339545 — 88547y

+ 4149945 — 11351 phs+ 1375 347) — 3gggggoh9 o(g),

(5) nine-node formulas
(a) correctors

Vneg= yn+ﬁ(3956y2+23552y2+1—3712y,’,+z+41984 Vies
— 18160444+ 419845 5 — 3712y 16+ 235523447+ 3956 v1.5)

10,,(10) __ 2368 1 (11)
FOX ROy IO — e kY 10(E),

Yn+7=Yn +5—1—Eﬁw(149527y§,+ 816634 y7+1+48706y7+2+1085938 y7.43

+54880y7+41 736078745+ 5220463716+ 223174 Y747 — 8183 v548)

8183 10, ,(10)
+ 70368007 ¥ (8-

Yn+6=Yn +—1m(401y;,+ 2232yn+1+18vn12+3224y143— 360y 44

+2664 5425+ 158Yh1a-+ 23507 — yhes) 1 H0Y (8,
Yn+5=Vn +M—51?15—2_(4 1705y,’.+ 230150y,’,+1 + 7550y;z+z + 3183503/;”3 - 4000y{,+4

11709305745 —49150y7+6+ 11450 y747— 1225y748) + 3

Lo HOY0(g),

yn+4=y,,+ﬁ7§(4063y;+ 22576 Vi 01+ 24412+ 327525545 — 908014

+9232y5+5— 39563746+ 976 V)17 — 107y,,+s)+141 h10y0(g)

(2.8.2)

(2.8.3)

(2.8.4)

(2.8.5)

(2.8.6)

(2.8.7)

(2.9.1)

(2.9.2)

(2.9.3)

(2.9.4)

(2.9.5)
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Yn+3= 44800 —=(12881y7+ 70902 y7+1+ 3438742+ 79934 y7+3— 56160 y7-+4

+ 34434 y7+5— 14062746+ 3402747~ 369yn+8) + 5207 3584 e B0yO0(8), (2.9.6)
yn+z=yn+mlzw(32377y;+182584y§;+1—42494y§;+z+120088y§,+3-116120y,’,+4

+74728y7+5— 31154 yns6+ 7624 Y747~ 833yn+8)+‘——h10 a0(g), (2.9.7)
wr5aan (1070017 7+ 4467094 yr+1— 4604594y 42+ 5595358743

Yner=Ynt 3628800
— 5033120544+ 3146338 y545— 1291214 y5 46+ 312874 3747 — 33953V +s)

8183 105,010
+10368007 ¥ (é) 2.9.8)

3. Our procedure

We make the starting values from the initial values, using the Taylor’s expansions
or other methods.

In the cases for (2m+1)-node formulas, we have the truncation error: 0X
FEm 2y em( &) 4 copstant X Bm3y@m+I(€) for the corrector of ya+zm, and the truncation
errors: constant X BE"+2y@m (&) for the correctors from yns1 through Va+zm—1. In the
cases for (2m)-node formulas, we have the truncation errors: comstantX
pEmly@mtD(£) for all correctors.

By this reason, we use our correctors in the cases for (2m+1)-node. In the cases
for (2m)-node formulas, we must use the multistep method used in the paper [5],
from the reason of the small truncation error.
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