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Next Weconsider integrals alongcurvesand surfaces andtheir
relationto

Riemannintegralsandeach other Thiswill leadus to generalizationsof
theFundamentalTheoremofCalculus I Eg Igf dx dependsonly on endpoints
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3 3 line Integrals

Wefirstintroduce saves andtheirlength

Definition

Any continuous function y ab IR is called an oriented curve orpath
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A few importanttypesof curves

If plat glb the curve is closed

If y abl IR is injective the curve is simple
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Next lengthof a curve notethat it willturnoutthatnotallwiveshave alength
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Then an approximation tothelengthof a curve p is
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lengthofy a sumoflengthsoflinesegments
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Weget a more concreteformulafor continuously differentiablecurves
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Note The theoremis obviouslyextendedto piecewise c curves M
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Since e was arbitrary arbitrarilysmall we find IlyAlldteAft



Notethat for pec thelengthAG is independentofthe
parameterization If pooh hec'increasing then hlbl
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