2009年常微分方程试题A参考答案及评分细则
I. Solution.  
Let 
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Integrate the above equality，then 
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The general solution of the equation is
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Thus, the equation has particular solution 
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II．Solution. 
The associated homogeneous equation of the equation is 
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Integrate the above equality，then 
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The solution of nonhomogeneous equation  
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Note that the initial-value condition  
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Then, the solution of the initial-value problem is  
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III．Solution.
 Consider the coefficients matrix
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The matrix A has three eigenvalues 
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When 
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When 
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The fundamental matrix solution of 
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The solution of linear ordinary differential equations is
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IV．Solution . 
The characteristic equation of the linear ordinary differential equation is
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The　eigenvalues are 
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The fundamental solutions  are 
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The general solution of equation is  
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Note that the initial-value conditions  
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The solution of the initial-value problem is  
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V. Proof .
 Let  
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hence , 
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Differentiate the  equation 
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VI．Proof .

 Note that 
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Multiply the above inequality by 
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Integrate the above equality in [0,x], then
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Thus,               
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