
Order Formula LTE

1 yn+1 = yn + hfn
h2

2 y00(⌘)

2 yn+2 = yn+1 + h
2 [3fn+1 � fn] 5h3

12 y000(⌘)

3 yn+3 = yn+2 + h
12 [23fn+2 � 16fn+1 + 5fn] 3h4

8 y(4)(⌘)

4 yn+4 = yn+3 + h
24 [55fn+3 � 59fn+2 + 37fn+1 � 9fn] 251h5

720 y(5)(⌘)

5 yn+5 = yn+4 + h
720 [1901fn+4 � 2774fn+3 + 2616fn+2 � 1274fn+1 + 251fn] 95h6

2888 y(6)(⌘)

Table 1: Adams-Bashforth formulas of di↵erent order. Notation: f
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Formulas for other choices of s are listed in Table 1.

Remark 1. The technique of using an interpolating polynomial p of degree s � 1
at s equally spaced nodes with spacing h to replace the integrand f leads to
so-called Newton-Cotes formulas for numerical integration. It is known that the
interpolation error in this case is of the order O(hs), and integration of this
polynomial over an interval of length h adds another factor of h to the order.
Therefore, the s-step Adams-Bashforth method has a local truncation error of
order O(hs+1), which — provided the method converges — translates into a
global method of order s.

2. General Adams-Moulton formulas can be derived similarly and are listed in Ta-
ble 2. Note that the backward Euler method does not quite fit the general de-
scription of an AM method, since it is a single step method of order 1 (while the
other AM methods are s-step methods of order s + 1). In fact, there are two
single step AM methods: the backward Euler method and the trapezoidal rule.

2.2 The Predictor-Corrector Idea

As mentioned earlier, one way to implement an implicit scheme is to couple it with a
corresponding explicit scheme of the same order. We will now explain this predictor-
corrector approach using the 2nd-order AB and AM methods.
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