Outline
For g :[a,b] ® C define bounded varidion, totd variation n (g)
b
Prop. g:[a,b] ® Cpiecewisesmooth b g bounded variation & n(g) = @g'(t) | dt

For f :[a,b]® C, g:[a,b] ® C bounded variation define Riemann-Stidltjesintegra

b b

Prop. f :[a,b]® C continuous, g :[a,b] ® Chbounded variation ;yf dg = ) (t)dg(t)
exigs
R-SIntegraslinear & additive

b

b
Prop. f :[a,b]® C continuous, g :[a,b] ® C piece-wisesmooth &y dg = ¢)f (t) g'(t)

Define rectifiable path

For g:[a,b] ® Cbounded variation, {g} 1 E, f :E® C continuousdefinelineintegra

b b
Of =0Of «9dg = f g(t) dg(t) = Of (z)dz
a g

g a

b

(= 0f (@(t)) g'(d)dt for g piece-wise smooth)

Parameter invariance of lineintegra

Define a curve as equivaance class of paths
Properties of lineintegrds

Prop. (Fund. Thm. of Cac for Line Integrals) G region, g :[a,b] ® G rectifidble,
a=1(a), b=g(), f:[a,b]® Ccontinuous, fhasprimitiveF on G



b of =F(b)- F(@a)
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