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1. Please solve the following equations: (5 points for each one)
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A Y'+2y'+y=e™* B. y'"'+2y"-y'-2y =sin3x C. xy'+xy'-y=Inx

D. y(¢) +2 jo y(n)cos(t —)dn = de” +sint
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2. Please solve —gx—?— + gy—l; = (0 with the following boundary conditions: (15 points for each one)
A}
Ou
w(0,)=0, u(5,y)=1-y, 0<y<2 — =0, O<y<nm
ou ou g | Fheo
A & 20 =0, 0<x<5 : ou
|, |, u(x,00=0,— =0, x>0
] dy rn
2y ,0) =si , 0 1
3. Please solve _814_ = k?_’;_’ +sin2mx  with u(x,0) =sinmx <x< (15 points)
Ox t>0, u©0,))=0, u(m,t)=0

(b-a)
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where FE istheerrorterm. Please derive the errorterm FE interms of (b-a), f(x) and its derivatives evaluated

(a+b)
2

4. Trapezoidal method is used to evaluate the integral J‘b f(x)dx, that is, J‘b f(x)dx = [f(a) + f(b)]+ E,

at midpoint X = . (15 points)

5. Two finite difference methods 22! —ii); LR/ P(x,)%&i +0(x,)y; = R(x;) and

Yisi ‘zi'; LB/ P(x,.)—}—)ii—x&:‘— + Q(x,)y; = R(x,) are used for the second-order linear differential equation

d’y
dx2

+ P(x)% + O(x)y = R(x), please derive the truncation errors for each method. (20 points)




