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[Da: Handbook of Mathematical Functions, Milton Abramowitz ¢ Irene Stegun, Dover]

896 NUMERICAL ANALYSIS
25.5. Ordin ary Differential Equations® 25.5.9
First Order: y'={(z, ) yu+1=yn+i l:ﬁ—g k-0 (b
Point Slope Formula
oint Slope Formu k1=hf(xm3/n),k2=hf (zn-{-% h,yn-i-% kx)
25.5.1 Yut1=Yn+hyn+OR) 9 5
95.5.2 Vi1 =Y nor~+ 235+ O(R) ko=Hf <”’"+§ hovat3 "’)

Trapezoidal Formula Fourth Order

25.5.10

25.5.3 yn+1=yn+g(y;+l+y;)+0(h°) 1 1 i 1
yn+1=yn+'6' ]C1+‘3' k2+'§ ka+6 ks ORY

Adams’ Extrapolation Formula

b =hf(@n,Ya) =S (xn+-;- bty zcl)
25.5.4 1 1
h ’ ’ ) p k3=hf ($n+§ h,yn+§ kz); k4=kf($n+ﬁ,yn+kg)
Ynt1=Ynt 355 (55Y2—5%n_1+374,2—%y5-5) +O(R?)
25.5.11

IR T P P .
Ynr =Yg Fitg ket g kot 5 kit OGRY)

Adams’ Interpolation Formula

25.5.5 ; 1
L, Y, . ky=hf (22, Yn) le=hf (l‘n+§ hyyaty k1>
Ynt1=Yat5g (94 i1+ 19y, — 5y _ 1 +Yas) +ORY) )

. ]C3=hf (xn+§ h,y,,—% kl—}—k2>,

k4=hf(xn+h:yn+kl'-k2 +k3)
Runge-Kutta Methods

Gill’s Method
Second Order 25.5.12
1 1
wo TN
Yrs1=Ynt35 (ki) +O(K) 1
+2 (3 +\f§) kb, )+ O(R)

k =]2 ‘nyYn ,]C2=h ( n+hy n+k)
1= (@, ) r=f (b Yt Ty =hf (2, ¥)

25.5.7
Yni1=Yn+k+OR® 2=hf <$n+% hs yn-!—% k1>
=, 2) = (b5 B at 3 1) ko= (ot 5h, yn+(—%+\@ k,
Third Order —\/z
25.5.8 o +(1 2) k-2>

ko=hf (x,;—Hz, U —\/%_ k2+<1+ g) ica)

2 1
yn+z=yn+é ]f1+§ kz‘f‘g kst 0(h4)
Predictor-Corrector Methods

i = (2, yn), o= (xﬁ_% h’y"+% k‘) Milne’s Methods
kes=hf (za+R, yn—ler+2k,) 25.5.13
P Ypi=toost o QY20+ O
"T}.le reafier is cautioned against possible instabilities A
[e;giclxi]gs.xlnm.formu]as 25.5.2 and 25.5.13. See, e.g. C: yn+1=yn_1+§ (?,/,:—1+43/r;+?/7:+1)+0<h5)
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M hPo ! sz s UP= %)UW; df.é

ane

NODE = & AL=oy CF = C(X)
Do 7¢ IT=14 McH

U(z+1) = U(1) + AEO(UP, 1)
UP(T+1) = UP(1) + ABO (UPP,T)
D0 GO IT= 1,2

OPP(T+1)= AL * UP(T+1) + CF(T+ DxU(T+1)
OP(T+1) = UP (1) + ATO (UPP,I)
60 U (I+1)= U(T)+ ALo (P, T)

IF(L(TAD*¥ V@), LE. 4. 8) NoDE=NEDE+ |
70 CONTINUE




