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Often in analysis, one bounds a function of a real variable based on a differential or integral inequality that limits its rate of growth. The most rapid growth occurs when equality holds, and one concludes that the function is no larger than the solution of the corresponding initial-value problem or integral equation.

Even when such a conclusion is valid, as is often the case, translating one's intuition into a solid argument can be awkward.  A lemma called Gronwall's inequality provides a way of doing that in situations that are related to first-order ordinary differential equations. I will discuss the lemma and generalizations that can be applied in settings related to higher-order equations, where intuition can be less reliable.
