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1. Please solve the following differential equations : (24 分，每題 8 分)
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Y . A dy c. ~，. ~ + 4一 + 13y = 的一 π) + å (t - 3π) wi出 y(O) = 1,y'(0) = 1 
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II. Please find the steady叫ate temperature distribution (26 分， 每題 1 3 分)
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A. in a sphere: ~ ~ +一一一+ 一一一一一 +一一一一一= 0, for 0 < r < c and 0 < θ < π ， with bound31Y 

ðr 2 r ðr r 2 δÐ 2 r2 ðÐ 
condition u (c ， θ) = sin θ ， 0 < θ 〈 π
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B. in a semi-infi nite plate : : "; + : ~ = 0, for 0 < x < π and y > 0 , wi出 boundary conditions 
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lu(O ,y)= O, u(π ， y) =e-Y ， y >O 
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lll. Please solve 一τ 一一了 for t > 0 and 0 < x < 1 . with initial conditions ~ ðu , 
ðt L ðx L - ←- I ， ;o=s ín肛 '
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I u(t,O) = 0 
。 < x < 1 and boundary conditions r ~- '~: ~， t > 0 (1 5 分)

l u(t ,l) = 0 
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I x'= -ax + bxy 
Y. 1n the Lotka- Volterra model, the populations of predator, x, and prey, y, are related as ~ --. -.-.. ---, 

l1'= -cxy+ ay 

where a, b ， 只 and d are positi ve constant~. Please derive if there is any periodic solution fCll 
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and what is 址， ifyes. (l 5 分)

VI. Please derive the orders of accuracy for the second order of Runge-Kutta method used in single step 

再y
and multiple steps fo1' ordinary differential equation 一= f( x,y). (10 分)
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