
Recall that we defined the definite integral  ׬ 𝑓ሺ𝑥ሻ𝑑𝑥
௕
௔ when

𝑎 and 𝑏 are numbers ሺnot െ∞ or ∞ሻ,•
𝑓 is continuous on ሾ𝑎, 𝑏ሿ.•

Improper integral refers to an interpretation of ׬ 𝑓ሺ𝑥ሻ𝑑𝑥
௕
௔ when one of these requirements is not 

satisfied. Improper integrals are defined based on Riemann integrals (but are not Riemann integrals 
themselves).
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௔         if 𝑓 is continuous on ሾ𝑎, 𝑏ሻ but not at 𝑏

׬ 𝑓ሺ𝑥ሻ𝑑𝑥
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௕
௖ 							if 𝑓 is continuous on ሺ𝑎, 𝑏ሿ but not at 𝑎
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௖ 					if 𝑓 is continuous on ሾ𝑎, 𝑐ሻ ∪ ሺ𝑐, 𝑏ሿ but not at 𝑐

An improper integral may converge ሺi.e. the limit exists as a numberሻ or diverge.

Examples:
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Observations: 
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଴ converges if and only if 𝑝 ൏ 1.•
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ଵ converges if and only if 𝑝 ൐ 1.•
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