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17% (1) Find the general solution of the following differential equation:

xsz; 2xdy+2y=é "
dx ¢« ~ x

16% (2) Find the general solution of the following differential equation:
d’y _d% a’y

3 = 2
dx dx” dx

=X

7% (3) Consider the following seven differential equations, indicate which of them
may have a singular solution and which of them definitely do not. (You
don’t have to give reason, just indicate.) f(x), g(x), and r(x) are
continuons and first differentiable in the interval —co<x <

a) Y'+f () +gx)y=0

b) ¥+ f(x)y'+g(x)y=r(x)
) V'+ay'+by=0

d) y'+ay'+by=r(x)

e) y=xy
) y=xy
g y=x

10% (4) Given y"+ f(x)y'+ g(x)y =r(x), where f(x),g(x) andr(x) are analytic at
point O with radii of convergence R,, R,and R, respectively, as shown in

Fig. 1 and —o < R, <. Does this equation has a power series solution of the -
form chx” ?

n=0 )
If the answer is YES, is this power series solution a solution for —e <x <
or just for some interval in the x-axis? Indicate that interval.
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(5) Find the normal mode solution of the equations
(d k

E'xl = —H(xl -xz)
d k
—x, = == (X = X) (% —x,) (1)
1 dt m-
d k
—X, = ——(x—x
Ldt ™ M (=)
a) Letx, =X,”, j=1, 2, 3. Substituting into Eq. (1), rewrite the result in
a matrix form AX = X,
(% G s X
The operator matrix A =| @,, 0o, Qy |,andthevectorX=}X,
O3 Oy O Xy
Deriveall «,, (m, n=1,2,3)andpf. | |
b) Find the eigenvalues of the operator matrix A
and their corresponding eigenvectors.
c) Discover all the normal mode solutions.

(6) In the transformation of two complex numbers z=x+iy and w=u+iv,
where x,y,u,v,and aare real, '

. G-W

et =—o (2)
a+w

a) Derive the relations amongx, y,u,v from the Equation (2).
Note: Take the real part and the imaginary, respectively.

b) How does the coordinate line y =0inthe z-plane transform in the
w-plane? Draw your result.

¢) How does the coordinateline x=0in the z-plane transform in the
w-plane? Draw your resuit.

d) What coordinate system have you constructed on the w-plane?




