et 0 043

B I gt A% HEZARES (g =] £ B
Ordinary Differential Equation
(1) 501vedthe foliowing differential equations: (20%)
i 2rx+x
(2) 7 = 53¢
oaod 2y+2
(n_} d_i = :j21'+y :
(c) 2?y" = y'(3z — 2').
(d) ¥" —¢' — 2y = 422,
(2) Study the asymptotic behabior of the differential equation (10%)

y(@)=y-Uy-2)0y-3) y0) =ceR

as r — oo without solving the equation. You need to separate the range of ¢. Can
vou sketch the integral curve?

(3} Use the method of variation of parameters to show that (20%)

¥(z) =¢icosr +ersinz +/' fl€)sin(z — £)dE
0
is a general solution to the 2nd order differential equation

v +y=f(z)

where f(z) is a continuous function on {—oo, oo

(4) Find the solution to the initial value problem (20%)
1 . 2 1 zﬂﬁt _ [}
Xl(fj— (] 2)X+ (2621 1 x{{]}-_ 0

(5) Applythe Laplace transform to solve the initial value problem (15%)

Y 42y —dy=1,  y(0)=0) =0

(6) The Bessel function is defined by ' (15%)
Jy(z}El] cos(vt — zsint)dt ~—o<r<oe, reER
T Jo

where f is a continuous and differentiable function. Show that when v is a interger
then it satisfies the Bessel equation

2T} (z) + 2T, () + (z* — 2], (z) = 0
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