Examples of Riemann Integration from definition
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EXAMPLE 1 Evaluate jl x2dx from definition.
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Consider the partition of [1, 4], A= {1, 1+3><—,1+3><—,....,1+3><—}
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EXERCISE 1 Evaluate jox?’dx from the first principles.
(1) Trigonometry formulas
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EXAMPLE 2 Evaluate j sinxdx from definition.
b-a 2(b-a n(b-a
Consider the partition of [a, b], A= {a, a+ ,a+ ( ),....,a+Q:b}
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EXERCISE 2 Evaluate J'E cosx dx from the first principles.
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(11 L’hospital Rule
More difficult problems employ the use of L’hospital rule or other properties on limit.
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EXAMPLE 3 Evaluate IO a*dx from definition.
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Consider the partition of [0,1], A= {xi =—, = 0,1,2,...,n}
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EXERCISE 3 Show that J. e* dx=e" —g® from the first principles.
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(1V) Width of sub-intervals of the partition may not a constant
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EXAMPLE 4 Evaluate Iz x*dx from the first principles.
Consider the partition of [2,4], A=4{2,2r, 2, .2 4}
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EXERCISE 4 Evaluate j x“ dx wherek=1and b>a>0, from the firstprinciples.
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Hint : Consider the partition of [ab], A={a arar’ ..,ar,..,ar"}, where r= n\/E >1
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