LESSON 13  INTEGRALS WITH DISCONTINUOUS INTEGRANDS
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NOTE:  Recall that a definite integral exists if the integrand is continuous on the closed interval 
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Definition  If the function  f  is continuous on the interval  
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Since the integrand  f  is continuous on the interval  
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COMMENT:  The integral  
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Definition  If the function  f  has a discontinuity at  
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provided that both of the improper integrals converge.

Examples  Determine whether the following improper integrals converge or diverge.  If the integral converges, then give its value.
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The integrand is continuous on the closed intervals  
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The integrand is continuous on the closed intervals  
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The integrand is continuous on the closed intervals  
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Answer:  Diverges
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Answer:  Diverges
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Answer:  Diverges
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because we want only one limit for the infinite limit of integration and one limit for the discontinuity.  In order to accomplish this, we will use the following property of definite integrals.
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Thus, the improper integral  
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Answer:  Diverges

NOTE:  If you want the practice, you can show that the improper integral  
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NOTE:  The integrand of  
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Answer:  Diverges
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