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1. Please derive the condition for stable solution if the explicit finite difference
method is used to solve the partial differential equation % = o —%‘fz (2% )

2. Please use mmﬁanl_v method to solve the partial differential equation (IC ‘2 )

E“dgﬁ; pith =0, €0, %)= Co, DLX<R
£20, C(40)= ¢ and C(hw)}=So .

3. The buoyancy force on a floating obiect is B = -JLD n a5, where p is the fluid
pressure. The pressure p is related to the density of the fluid p(x,y,2} by a law of
hydrostatics: p = p(x,y,2)g, where g is the constant acceleration of gravity,  If
the weight of the object is W = mg, show what the (B + W) is 7 {”’f}}

4. In the predatnr-p:ejr model of Volterra, we are concerned with only two species: the
predators and theit prey.  The populations of prey increase according to the
Malthusian law with coefficient @ and the loss is proportional to the number of
encounters between the two species with coefficient 5. The predators die away as
a first order decay with coefficient ¢ and increase according to the access of foed
with coefficient 4. Determine the relationship between the populations of

predators and prey at any time. (1 £ 5 )

5. Find the solutions for the following questions.
APy +2x- 1)y —4y=0. (SA) Te
B. sigenvalues and eigenvectors for matrix [ oz :}] {6 ?ﬁ}
Cy—-xy"~yY=1 (§h) 40!

6. 3 3p28 (2MARRE 33, %@‘ﬁﬁjm’?,&‘i? £3).

A. The Laplace transform for function f{f) = exp(-£’) does nbt exist. .

B. The two functions f,(x) = x and £;(x) = x® are linearly independent.

C. For Legendre polynomial Po{x), Pn{=) =0,

D. Both of the first and the second kind of Bessel functions, Jn(x) and Yn(x), are
orthogonal sets.

| =g %<e

E. The Fourier series for function fix) = [ converge to 1, 0, and 0 for x
at 0.5, 0, and 0.5, respectively. o osx<

F. For any scalar function f, curl(grad f) = 0.

G. Ifaisaconstant vectorand r=xi+yj+zk ax{Vxr)=0
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