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1. The following partial differential equation with the boundary conditions
o’u ou .

o oy
u(x,0)= g,(x), u(%,3)=g,(x), u©.y)=h(), uB3y)=h(),

=f(x,y), 0<x, y<3,

can.be expressed as the following matrix form by the finite-difference method
AU=F,

where x,=y,=0, x, =y, =1, x,=y,=2, x,=y,=3,and

U ={u(1,1), u(2,1), u(,2), u(2,2)Y .

Questions: What are the matrix A and the vector F ? (30%) -

2. The Gaussian quadrature for the following.integral is expressed as

[ =3 cfx)

.=l

Questions: Using the Gaussian quadrature to calculate the following two integrals
@ [ fedx, (10%)and ®) [[f(xy)dydz, 0<2*+y* <. (30%)
3. The Runge-Kutta method of order 4 for the differential equation

Yy =£ty), astsh, y@)=a

is given by

1 1 1 1
wy=a, k=hf@t,w), k=Hhf(, +§h’wi +_2'k1)’ k,=hf +Eh’wi +5k2)’

ke =B (o, +), W =W 420 4 205 4k,).
Question: Extended the Runge-Kutta method for the following equations

w=flt, u, . ..u), . y=f,( w,..u) with
w@)=a,...., y(@=qa,. (30%)






