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1. Please solve the following differential equations: (5 points for each one)
2.on

Al Y 2y+y=1xe”" B.x"y"-3xy'+3y = 2x*e”
C. y''+y"=e" cosx D. y'"+2y'+y=xe™”

2. Finite difference method is used to solve the differential equation y” - 2x%y’ + (x+1)y = 5 with boundary

conditions y’(0) =0 and y(1)=1. Please determine the matrices A and B for AY =B where Y =

and y1, y2, v3, and y4 are the values of y at x =0, 0.25, 0.50, and 0.75, respectively. (20 poinis)

3. Please use the Newton forward interpolation formula to derive the computation scheme and order of
accuracy if Vi1, ¥i, and y;.; are used for the y;’. (20 points)
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4, Please solve the equation %g =k %—? with the following conditions: (15 points for each one)
X

0, x<0

-X

{ u(x,0)=0, x>0

B. —o<x<ew,and #(x,0)=
t>0, u(0,0)=1, wu(0,£)=0

x>0

2
5. Find the steady-state solution for %u; = k%x—lzi, 0<x<1 and >0 with u(x,0)=0,for 0<x<l

andat t>0, u(0,/)=u, and %xli +u(l,t) =4, (10 points).
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