MCS 471 Formula Sheet for Chapters 6 and 7 Spring 2002

MCS 471: Formula Sheet for Chapters 6 and 7

1. Euler’s method: y,1 = yn + hf(zn,yn) to solve g—g = f(z,y(x))
and the modified Euler’s method: yp41 = yn + % (f(@n,yn) + F(@nt1, Ynt1))-

2. A third-order Runge-Kutta formula to solve % = f(=z,y(x)):

ki = hf(wmyn)

ky = hf(zn+ 2h,yn + 2k1)
ks = hf(zp+ 2h,yn + 3k)
Ynt1 = Yn+ 5 (2k1 + ko + 4k3)

3. A fourth-order Runge-Kutta formula to solve g—g = f(z,y(x)):

kv = hf(zn,yn)
kr = hf(zn+ ghyn+ 5k1)
ks = hf(zn+ $h,yn + $k2)
ks = hf(zn+h,yn+ks3)
Ynt1 = Yn+ 5 (k1 + 2k + 2ks + ky)
4. Some Adams-Bashforth formulas to solve g—g = f(z,y(z)):
Ynt1 = Yn+ 3h(—fo1+3fn)
Ynt1 = Yn+ 5h(5fn2—16f0_1+23fn)
Ynt1 = Yn+ gh(9fnez +37fns — 59fn_1 + 55fn)
Ynt1 = Yn+ ragh (251 fnos — 12740 3 + 2616 fr_s — 2774 fn_q + 1901f,)
Ynt1 = Yn+ 1aph (—AT5fu s + 2877 fn_a — 7298 fr 3 + 9982 fn_o — 7923 f_1 + 4277 f,)

5. Some Adams-Moulton formulas to solve g—g = f(z,y(x)):

Ynt1 = Yn+ 5h(fat fas1)

Ynt1 = Un+ 15h(—fac1 +8fn +5fns1)

Yntt = Yn+ 55h (fa2 —5fn1+19fn + 9fni1)

Ynt1 = Yn+ msgh (—19fn_3106f, o — 264, 1 + 646, + 251 f,11)

Ynt1 = Yn+ 1ol (27fnoa — 173 fr_3482fn_o — T98fp_1 + 1427 fr, + 475 fn 1)

6. A central-difference approximation: f”(z;) = f(“+h)72f,$§")+f(z"7h) + O(h?), h > 0.

University of Illinois at Chicago, Department of Mathematics, Statistics and Computer Science  page 1



