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Table 6.1 ADAMS FORMULAS
Coefficients of

Order of Coefficient Local truncation
formula of h i fis ficz fizs fiza fi-s error Ex

1 1 HSE)

2 30 - | R

3 5 23 - 16 5 Bhty"(®)

4 4 55 -59 37 -9 BLRSYV(E)

5 75 1901 -2774 2616  —1274 251 s hSyVHE)

6 %0 4277 -7923 9982  —7298 2877 -475  BRIAYVE)

represents most of the local truncation error. From the definition of the third backward
difference given in Section C.2 of Appendix C we can write '

HEV3F) = $h(f, = 3, + 312 = fios). (6.114)

Backward finite-difference expressions for derivatives are given by Equations (5.123).
From the third of Equations (5.123) we deduce that

(= 3y A3, Y
yn(/ Yi Yi-1 Yi-2 Y 3+0(h)

i h3
or 7
Ry =y = 3Yioy + Yoy — Yios + OB . (6.115)
From Equation (6.115) we determine that _
(Fi = 31t + 3imz = fip) = B = OC). (6.116)

Combining Equations (6.116) and (6.114),
hEV3f;) = 3ty — OF) = §h'y™(®)
where the fourth derivative of y is evaluated at some unknown x value £ in the range of x

values spanned by the one-step application of the third-order Adams formula. Thus, the
local truncation error of the third-order method is

Ep = 8h%"() | (6.117)
as shown in Table 6.1. In similar fashion we can show that

hEVF;) = 3h%Y"(9)
WV f;) = TRy

for the other local truncation errors showh in Table 6.1.
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Carrying out the integration indicated, the general formula is
1
Yier =Y+ h(fier — VS v — 15V i — 2V S — 755V f i1
27 6
— B0V i1~ ¥ Jier )

To obtain the third-order Adams—Moulton corrector formula from this general formula,
Equation (6.137) is truncated to three terms following y;, which yields

)’i+1=}’i+h(_fi+1“%Vfiﬂ"‘ﬁvzfiﬂ)- '

Then substituting the backward differences as given in Section C.2 in Appendix C into
the above, we find

(6.137)

h
}’i+1=yi+'1_2'(_fi—1+8fi+5fi+1) ) (6.138)

which is identical with Equation (6.129) derived previously.
The fourth-order Adams—Moulton corrector formula is found by truncating Equation

'(6.137) to four terms following y;, yielding

Yie1 = Vi + h(fivr — %Vfi-}‘l - '11_2V2fi+1 - élzvsfml)- .
Substituting the backward differences from Section C.2 of Appendix C into the above
gives the corrector equation

h
Yi+1 =yi+5;i(fi—2—5fi—l + 19f, + 9f41) » (6.139)

which is identical with Equation (6.134) found previously.

Using the terms in Equation (6.137), we can obtain Adams—Moulton corrector for-
mulas of orders 1 through 7, or of orders 1 through 6 plus a local truncation error expression
for each of the six. These expressions are given in Table 6.2. In the local truncation-error
expressions § is an unknown x value in the range of x values spanned in the one-step
application of a particular Adams—Moulton formula. While explicit numerical values can-
not be found for these expressions because the derivatives in them cannot be evaluated,
they are useful for comparing the truncation errors of the various Adams—Moulton for-
mulas, and for comparing the truncation errors of these formulas with those of -other

Table 6.2 ADAMS-MOULTON FORMULAS AND LOCAL TRUNCATION-ERROR EXPRESSIONS

Coefficients of

Order of Coefficient : Local truncation
formula of h fin fi fica fizz fi-s fi-a error E;

1 1 1 —3h%y"(®)

2 : 1 ! A

; & 58 -l ~ dy"(®)

4 % 9 19 -5 1 — Fash’y¥ (E)

5 e 251 646 — 264 106 ~19 — T25ah%yV'(§)

6 o 475 - 1427 ~798 482 ~173 27

— ehasoh’y"(E)
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