MATH 609-602 Numerical Analysis
Program assignment #7
Predictor-Corrector Adams-Bashforth - Adams-Moulton Method

Write a program for solving Cauchy problem for a single differential equation of first order. Use
Adams-Bashforth forth order method as a prediction

Ni+1 =M + %{551}' = 59fi1 +37fi—2a —9fi-s},
and Adams-Moulton forth order method
Ni+1 =1 + 2—2{9fi+1 +19f; = 5fi-1 + fi-2}
as a correction. Here we have used the notation f; = f(t;,n;).

Specifications
(1) Borrow the step-size and the initial approximations 7y, 72,73 from the previous programming
assignment for ¢ = 1074,
(2) Plot the obtained approximate solution in the whole interval.

Computational examples - solve the following problems:
(1) The initial value problem

2
y' =Tyttt 1<t <2 (1) =0,

with exact solution y(t) = t?(e! — €). Compare with the exact solution.
(2) In a circuit impressed, voltage F, and resistance R, inductance L, capacitance C' in parallel, the
current satisfies the differential equation
-/ /! 1 / 1
() =CE"(t) + L E'(t) + 7 E
Suppose C' = 0.3 farad, R = 1.4 ohms, L = 1.7 henries, and the voltage is given by E(t) =
e 0067t 5in (2t — 7). If i(0) = 0, find the current i(t) for 0 < t < 5.
(3) A liquid of low viscosity, such as water, flows from an inverted conical tank with circular orifice

at the rate /i
/ 2 )

y(t) = —0.6mr°\/29——,

) V29 4(y)

where r is the radius of the orifice, y is the height of the liquid level from the vertex of the cone,
and A(y) is the area of the cross section of the tank y units above the orifice. Suppose r = 0.1
feet, g = 32feet/sec?, and the tank has an initial water level of 8 feet and initial volume of
5127 /3 cubic feet. Find the time when the tank is emptied.

(4) The irreversible chemical reaction in which two molecules of solid potassium dichomate (K2Cr207),
two molecules of water (H20), and three atoms of solid sulfur (S) combine to yield three
molecules of the gas sulfur dioxide (SO3), four molecules of solid potassium hydroxide (KOH),
and two molecules of solid chrome oxide (Cr203) can be represented symbolically by the stoi-
chiometric equation:
2K5Cro0O7 + 2H50 + 35S — — — —4KOH + 2Cr903 + 3504. If nq molecules of KoCroO7, ng
molecules of HyO and ng molecules of S are originally available, the following differential equa-
tion describes the amount x(t) of KOH after time ¢:

2 (t) = k(ny — 0.52)2(ngy — 0.52)%(ng — 0.75z)3,
where k is the velocity constant of the reaction. If k = 6.22 % 10719, ny = ny = 1000, n3 = 1500,

how many units of potassium hydroxide will have been formed after two seconds ?
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